MyHununaipHoe OroKeTHOE 0011e00pa30BaTebHOE YIPEKACHUE
«Cpennsist obeoopazoBarenpHas mkoia Ne®y c.Cracckoe

MPUHATO
Ha 3acefaHumn MO
AVpeKTopa

yuynTenem Hay4yHo-eCcTeCTBEHHOro
c.Cnacckoeumkna

MpoTtokon ot 30.08 Ne 1

e — e,

COFNACOBAHO /NTBEPKLEHO

3am. gupekTopa no YBP

/Nnnnnenko T.A./

31.08 2022 r ot 31.08.22 Ne

PABOYASA ITPOI'PAMMA

mist 10-11 xiacca mo XMHUA

(yriyOonéHHBINA YPOBEHb )

CocraBurtensn :JlaktuonoBa TaTesgHa

AHaToJILeBHA

ITpumopckuii kpaii
Crnacckuii pailoH

c.Cmacckoe



IMosicHuTe/IbHAA 3aIMCKA
PabGouass mporpamma cpemHero (mosiHOro) oOmero o00pa3oBaHUS IO XUMHUU
cocTaBliecHa Ha ocHOBe {DenepalibHOr0 TroCyJapCTBEHHOr0 00pa30BaTEIbHOIO
cTaHjapTa oOmiero oOpa3oBaHUs, a TakKXKe€ OCHOBHBIX UJIEH U MOJOXKCHUN
[Tporpammer pa3Butust u (HPOPMHUPOBAHUS YHUBEPCAITBHBIX YICOHBIX NEHCTBUN IS
cpeaHero (IoJIHOTo) 00IIero oopa3oBaHusl.
B nanHOl mporpaMme TMPOCIEKUBACTCS MPEEMCTBEHHOCTh MEXIY BHUIAMU
NEATeIbHOCTH 00yYaeMbIX, MPEAYCMOTPEHHBIX MPOrpaMMON OCHOBHOTO OOIIEro
oOpa3oBaHus W BUJAMU JESATENbHOCTH, OOECIEUMBAIOIIUX  PEATU3ALUIO
00pa3oBaTeIbHON TPACKTOPUHU, CBSI3AHHOW C YriayOJEHHBIM H3YYCHUEM XHMHH.
Conepxanue JaHHOW paboueil MPOTrpaMMbl YYUTHIBAET HE TOJIBKO MPEIMETHOE
collepKaHHe W BO3PACTHBIE TICHUXOJOTHYECKHE OCOOCHHOCTHM 00y4daemblX, HO U
npoQuIbHYIO TOATOTOBKY K OOYYE€HHMIO B BBICIICH IIKOJIE, B KOTOPOW XHMUS
ABJIAETCS MPOPUIUPYIONIEH JTUCITUTUTHHOM.
TeopeTnueckoe 1 SKCIEPUMEHTAILHOE COJIEpKaHUE Kypca U3y4aeTcsl Ha OCHOBE
MO3HABATEIBHON  JIEATETbHOCTH OOYyYalolUXCs: TMPUMEHSTh TEOPETHYECKHE
3HaHMSI TOHATUN, 3aKOHOB W TEOPUH XHUMHUHM YIIIYOJIEHHOTO YpPOBHA IS
IPOTHO3UPOBAHMSI CBOMCTB XHUMHYECKUX OOBEKTOB M TIOJATBEPKICHHE DITUX
NPOTHO30B TPU BBIMOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTa; IUIAaHUPOBaTh U
NPOBOAUTh XUMHMUYECKHH HSKCIEPUMEHT U UHTEPIPETUPOBATH €r0 pPE3yJbTaThl;
YMETh XapaKTepHU30BaTh U KIACCUPUIIUPOBATh XUMHUECKHE IJIEMEHTHI, BEIECTBA
Y TIPOIIECCHI; TIOJTHO M TOYHO BBIPAXKaTh U apTyMEHTUPOBATH CBOIO TOUKY 3PECHHUS;
HAaXOJUTh WCTOYHUKH, TIOIy4YaTh, MPEACTABIATh M COOOMIATh XHUMHUYECKYIO
nH(OPMAINIO B YCTHOM U MUCbMEHHOW PEYH | JIp.
JIaHHBI Kypc TIO3BOJIIET MOATOTOBUTH OOYYaIOUIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY MPOGheCCHOHATBHON MOATOTOBKU K MOCTYIUICHUIO B BY3,
B KOTOPOM XHUMHSI SIBIIICTCSA MPOGUIBLHON TUCITUTUITMHOM, YCIIEITHOMY OOyYEHHUIO B
HEM U BBIOOpPY npodeccui.
CornacHo 00pa3oBaTelIbHOMY CTAHAAPTY TJIaBHBIC Ueliu cpeoHezo (NoIH020)

00ueco oopazoeanus cocmosam:



1)

2)

3)

B (opMuUpOBaHHM IICJIOCTHOTO TPEACTABICHHUS O MHpPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHHSIX U CITOCO0aX ESITEIbHOCTH;

B TNPUOOPETCHUHU OMbITa Pa3HOOOPA3HOW MEATETLHOCTH, OIBITa ITO3HAHUS
¥ CaMOTIO3HAHUS;

B TIOJITOTOBKE K OCYIICCTBICHHIO OCO3HAHHOTO BBIOOpAa WHIWBUIYATBHON
o0OpazoBaTeIbHON WK NPOo(EeCcCHOHATBLHON TPACKTOPHUH.

H3yuenue xumuu na y2nyoaéHHom ypoeHe BHOCUT OONBIION BKIAJ

B JJOCTH)KEHUE DTHUX IIesiell cpeHero (IoJIHOro) o01iero 00pa3oBaHusl ¥ HPU36AHO

ovecneuums '’

1)

2)

3)

4)

5)

6)

7)

8)

dbopMupoBaHue HAy4YHOM KapTUHBI MHUpPAa HAa OCHOBE CHUCTEMBl XHMHYECKHX
3HaHUHN (XMMUYECKONU KapTHUHBI MUPA) KaK €€ HeOThEeMJIEMOTO KOMIIOHEHTA;
BBIPAOOTKE y OOYYAIOMIMXCS TYMAaHUCTUYECKUX OTHOIICHUN W SKOJOTHUYECKU
IPAaMOTHOTO TIOBEJEHUS B OBITY M TPYIAOBOH JEATEILHOCTH, HPABCTBEHHOTO
COBEPIIEHCTBOBAHUS M PA3BUTHS JIMYHOCTH OOYUYAIOIIUXCS;

NOHUMaHHe OOIIECTBEHHON MOTPEOHOCTH y OOYYAIOIIMXCS B Pa3BUTUU XUMUU
U XUMUYECKOU NMPOMBIIICHHOCTH;

dbopMupoBaHuEe y O0OyYaroOUUXCsl OTHOIIEHHS K XUMHUU KaK BO3MOXKHOMU
obnacT mpodecCUOHANBHON MOATOTOBKU U MPAKTUYECKON JEATEIBHOCTH;
dbopMHUpOBaHUE  YCIENIHOTO ydYacThsd B  MyOJIMYHOM  TMPECTaBICHUU
PE3YyIABTATOB 3KCIIEPUMEHTAIBHOM U UCCIIEA0BATENbCKON IESITENBHOCTH,
y4acTHE B XMMHUUYECKHUX OJIMMIIMANAX PA3JIMYHBIX YPOBHEH B COOTBETCTBUU C
KEIaeMbIMU pe3yJdbTaTaMd H  aJCKBATHOW CAMOOIIEHKONW COOCTBEHHBIX
BO3MOXXHOCTEH;

MCIIOJIb30BaHNE XUMUYECKUX 3HAHHUM JIJIs1 0OBSICHEHHSI 0COOEHHOCTEH 0OBEKTOB
Y [IPOLIECCOB MIPUPOAHOM, COUUAIBHOM, KYJIBbTYPHOU, TEXHUYECKOU CPELBI;
NOHUMAHHUE I[IEHHOCTU XUMHUUYECKOTO $3bIKa, BBIPAXKEHHOIO B BepOalbHOU
M 3HaKOBOW (popMax, KaKk COCTaBHOW YACTH PEUYECBOU KyJIbTYPhl COBPEMEHHOTO

CIICIIMATMCTA BRICOKOW KBAJTM(UKALIMH.

O0mas xapakTepuCcTHKA Kypca



Conepxanue yriayOJEHHOTO Kypca XMMHUHU B CpelHEl (IOJHOM) IIKOJIE CTPOUTCS

Ha OCHOBE M3yUYEHHUS COCTaBa W CTPOCHUS BEIICCTB, 3aBUCUMOCTH UX CBOHCTB OT

CTPOCHUS, TMPAKTUYECKOTO0 3HAYCHUS OTUX CBOKMCTB, a TakKXke CIOCOOOB

71a00paTOPHOTO ¥ MPOMBIINIIICHHOTO TOTYYEHUS BaKHEHIITUX BEIICCTB, M3yUYCHUS

3aKOHOMEPHOCTEH XMMHUUYECKHUX IMPOIIECCOB M MyTel ymnpapieHuss uMu. OCHOBHBIC
coJiep KaTeNIbHbIC JIMHUK padoueii TPOrpaMMbl:

e «Bewecmeo» — cUCTeMa 3HAHUA O COCTaBE M CTPOCHUHU BEIISCTB, HUX
CBOMCTBax ¥ OMOJIOTUYECKOM 3HAYCHUH,

o «Xumuueckan peaxkyus» — CUCTEMa 3HAHUH 00 YCIOBHUSAX TPOTCKAHHMS
XHMHYECKHUX MPOIIECCOB M CIIOCO0aX yIPaBICHUS UMH,

o «Ilpumenenue éewecme» — CUCTEMa 3HAHUH O MPAKTUYECKOM IPUMCHCHHUH
BEIICCTB Ha OCHOBE MX CBOHCTB W WX 3HAYCHHS B OBITOBOM W
IPOU3BOJICTBEHHOH chepax;

o «llonyuenue eeuecme» — cucreMa 3HAHUM 0 XUMHYECKHUX
IPOU3BOJICTBEHHBIX MPOIECCAX;

o «I3bIK Xumuu» — cUCTeMa 3HAaHUW O HOMEHKJIATYpe HEOPTraHWYECKUX O
OpraHUYECKUE COCIUHEHUS U XUMHUYECKOW TEPMUHOJIOTHH, a TaKXKe YMEHUE
oTpakaTh HMX C IOMOIIBI0 XMMHYECKOW CHMBOJMKH (3HAaKOB, (opmyn u
YpaBHEHHMI); HaBBIKOB TIepeBoja HH(opManumum ¢ s3bIKa XAMHHM Ha
€CTECTBEHHBIN M 0OOpaTHO

o «Konuuecmeennvle OmHoOWEeHUA» — CUCTEMA PACUETHBIX YMEHUN U HABBHIKOB
JUTSL XapaKTEPUCTHKU B3aMMOCBSI3M KAa4€CTBEHHOW M KOJIWMYECTBEHHOW CTOPOH
XUMHUYECKUX 00BEKTOB (BEIIECTB, MAaTEPHUAJIOB U MPOIIECCOB);

o «Teopus u NpPAKmMuUKa» — B3aUMOCBS3b  TEOPETUYECKHX  3HAHUU
M XMMHYECKOTO DJKCIEPUMEHTa KaK KpUTepHUs HCTUHHOCTH ¥ HCTOYHUKA
MIO3HAHUSI.

MecTo npeagMeTa B yueOHOM IJIaHE



®denepanbHblid rOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT MPEAYCMATPUBAET

M3yUYEHHUE Kypca XUMHUU B cpefaHed (MOJIHOM) IIKOoJIE KaK COCTAaBHOW 4YacTu

npeaMeTHoM 00nacTi «EcTecTBEHHO-HAayUYHbIE TPEAMEThD.

Jannas pabouas mnporpaMMa MNpeJHa3HauyeHa s OOydYalolUXcs, KOTOpbIE

BBIOpAJIM XUMHUIO VISl U3yUEHUS Ha YriayOJIEHHOM YpPOBHE.

Ota mporpamMma MO XUMHUU JJIs CpelHero (MOJHOTO) o0Iiero oOpa3oBaHUsS Ha

yriay0ia€HHOM ypOBHE cocTaBiieHa u3 pacuéra 3 u B Henemo (204 4 3a nBa roga

oOyuenus). Taxxe nMpeaycMOTPEHO U3yUEHHUE MpeaMeTa U3 pacyéra 5 4 B HEENI0

(340 4 3a nBa rojga oOydYeHHs) 3a CUET INKOJIBHOIO KOMIIOHEHTA B IIKOJAX H

KJlaccax xumuueckoro npodusiss. Hopma BpeMeHu 111 KaKI0H TeMbl B IporpaMMe

yKa3zaHa yepes3 Jpo0b.

Pe3yabTaThl 0CBOCHHS Kypca

JleaTenbHOCTh yuuTeliss B OOy4EeHUH XUMHUHU B CpeIHEH (TIOJIHOM) IIKOJIe JOJIKHA

OBbITHh HaIlpaBlieHA Ha JOCTIKEHHE OOYYAIOMIMMUCS CIEAYIOIUX JIUYHOCHHbBIX

pe3ynomamog:.

1) B IICHHOCTHO-OPHUEHTAI[MOHHOMN chepe — 0cosHaHue POCCUNCKON IpaskIaHCKOM
UJEHTUYHOCTH, NaTPHUOTU3Ma, YYBCTBA TOPAOCTHU 32 POCCUNCKYIO XUMHUUYECKYIO
HayKy,

2) B TpyHOBO# cdepe — 2omosHocmb K OCO3HAHHOMY BBIOOpPY JalibHEHIICH
o0Opa3oBaTeIbHOM TPACKTOPUU B BBICIICH IIKOJE, TI/I€ XUMHUS SBISETCS
npOoGUINPYIOMIEH TUCIUTIITNHOM;

3) B mo3HABaTEbHON (KOTHUTUBHOW, WHTEIUICKTyallbHOW) chepe — ymerue
yOpaBisATh  CBOEW  IO3HABATEIIBHOW  JIESITEIBHOCTBIO, 20MOBHOCMb
u cnocobHocms K 00pa3oBaHMIO, B TOM YHCIE€ CaMOOOpa30BaHMIO, Ha
INPOTSKEHUM BCEM JKU3HU; CO3HATEIBHOE OTHOLICHUE K HENPEPBIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCICITHONW MPOPECCHOHATBHON M OOIIEeCTBEHHOM
NEATEIbHOCTH; ¢opmuposanue HaBBIKOB AKCIEPUMEHTATBbHON
U UCCIIEIOBATENBLCKON AECSTEIbHOCTH; yyacmue B MyOIUYHOM MpEACTaBICHUU
pe3yJIbTaTOB CaMOCTOSITEIbHOW IO3HABATEIBHOM NIESATENBHOCTH; yuacmue

B IPOQUIBHBIX  OJIMMIIMAJIaX  pa3JIMYHBIX YPOBHEH B  COOTBETCTBUU
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4)

C )KeJJaeMbIMU pe3yJibTaTaMU M aJEKBATHOM CaMOOLIEHKOM COOCTBEHHBIX
BO3MOXKHOCTEH;

B cdepe 3I0pPOBbECOCPEKEHUS] — HNpuHAmue u peaiusayus LUEHHOCTEN
310pOBOro M 0Oe30macHoro oOpaza >KU3HHU, Henpusmue BPEIHBIX NPHUBBIUEK
(KypeHusi, ynoTpeOeHHs ajKoroJisg, HAPKOTUKOB) Ojarojapsi 3HAaHUIO CBOMCTB
HapKOJIOTMYECKUX W HAPKOTHUUYECKUX BEILECTB; COOJIOJCHHE MPABUI TEXHUKHU
0e3omacHOCTH B mpoliecce padOThl C BEIIECTBAMHU, MaTepualaMu B y4eOHOMU

(Hay4HOI1) 1a0OpaTOpUX U Ha MPOU3BOJICTBE.

Memanpeomemmuvimu pe3yromamamu 0OCBOCHUS BBIITYCKHUKAMU CTYTICHU

cpeanero (MoJHOro) 00IIero 00pa3oBaHus Kypca XUMHUU SIBIISTFOTCS .

1)

2)

3)

UCNONb306aKe YMEHUH W HAaBBIKOB Pa3jUYHBIX BHJIOB ITO3HABATCIIBHOU
NEATEIBHOCTH, TIPUMCHCHHUE OCHOBHBIX METOJOB TO3HAHUSA (CHCTEMHO-
uH()OPMaIIMOHHBIN aHaJm3, HaOII0CHHE, U3MEpEHNE, MPOBE/ICHUE
AKCIIEPUMEHTA, MOJIETUPOBAHKE, HCCIEOBaTeNIbCKasi JCSTENbHOCTD) IS
U3YYEHHs Pa3IMYHBIX CTOPOH OKPYKaIOIIEH NeHCTBUTETLHOCTH;

é1adeHue OCHOBHBIMU HHTEJUIEKTYaJIbHBIMU OIepanusiMu: (HOpMyITupOBKa
TUMOTE3, aHaJlu3 W CHUHTE3, CpaBHEHHWE W CHUCTeMaTu3aius, o000IIeHue
U KOHKPETU3allus, BBIABICHHE TMPUUYMHHO-CICICTBEHHBIX CBS3€H M TMOHUCK
aHAJIOTOB;

no3Hanue OOBEKTOB OKPYXKAIOIMIEr0 MHpa OT OOIIero uepe3 OCOOCHHOE

K CIMHHYHOMY,

4) ymenue TEHEPUPOBATh WACH W OMNPEICISITH CPEICTBA, HEOOXOIUMBIC IS HMX

pean3anuu;

5) ymenue omnpenenaTh eI W 3aJadd  JICATCIBHOCTH, BBIOMpATh CpEJICTBA

6)

peann3anyy Ueau U IPUMEHSTh X HA MPAKTHUKE;
UCNONb306aHUEe  PA3TUYHBIX HCTOYHUKOB JUISI TMOJIYYEHHS XUMHUYECKOU
nH(OpMAIHH, TOHUMaHUE 3aBUCUMOCTH COJIEpXKaHUs U (OPMBI IpeCTaBICHUS

WH(pOPMAIIMH OT IeJeli KOMMYHHUKAIIMU U aJipecara;



7) ymenue TPOAYKTUBHO OOWAThCS ©  B3aMMOJACHCTBOBATH B  IPOIECCE
COBMECTHOM JIEATEIBHOCTH, YYHUTHIBATh TMO3UIMH JIPYTUX YYaCTHUKOB
NEeATENbHOCTH, IP(HEKTUBHO pa3peliaTh KOHMIUKTHI;

8) eomosnocms W CHOCOOHOCTH K  CAaMOCTOSITEIBLHOHW — HMH(OPMAIIMOHHO-
MO3HABATEILHOW  ACSATENBPHOCTH, BKJIIOYAas  yMEHHE  OPHEHTHPOBATHCA
B Pa3IMYHBIX ~ HWCTOYHUKAX  WHPOpMAlMK,  KPUTHYECKH  OIICHHUBATH
¥ HHTEPIPETUPOBATH HHPOPMAITHUIO, TIOTYyUAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

9) ymenue WCHONB30BaTh CpeICTBA MH(OOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
texnonoruii (manee — MKT) B pemieHun KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX
¥ OpPTaHU3alMOHHBIX 33/1a4 C COOJIIO/IECHUEM TPEeOOBaHU I)PrOHOMUKH, TEXHUKH
0€30IMMacHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHS, TTPABOBBIX M ITHUECKUX HOPM,
HOPM HH(OPMAIIMOHHOW 0€30TIaCHOCTH;

10) enadenue S3bIKOBBIMH CPEJICTBAMHU, BKJIHOYAS U S3bIK XUMHU — YMCHHE
SCHO, JIOTMYHO ¥ TOYHO U3Jaratb CBOI TOYKY 3pEHUs, HCIOJIb30BaTh
aJIeKBaTHbBIE SI3BIKOBBIE CPEICTBA, B TOM 4YMCJIE U CHUMBOJIbHBIE (XMMHUYECKHE
3HaKH, (HOPMYJIbI U YPAaBHEHHUS).

Ilpeomemnvimu pezyromamamu U3y4eHus: XMAMUKM Ha yTi1yOlIEHHOM YpOBHE Ha
CTyNEHU cpeaHero (IMoHOro) obimero o0pa3oBaHus SBISIOTCS:

1) 3Hanue (nonumanue) XapakxmepHviX NPUSHAKOS BAICHEUUUX XUMUYECKUX
NOHAMULL. BEIECTBO, XMMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE
aTOMHBIE ¥ MOJIEKYJISIDHBIE MAacChl, HOH, H30TOIbI, XHMHUYECKas CBS3b
(KOBaJICHTHAs MOJISIPHAS U HEMOJSpHAsl, HOHHAs, METAJUIMYECKas, BOAOPOIHAs),
AJIEKTPOOTPULIATEIBHOCT, AJIOTPOINS, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
MOJIb, MOJISIpHas ~ Macca, MOJSIpHbII  00BEM, BeIIECTBA  HMOHHOTO,
MOJIEKYJIIPHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS, PaCTBOPBI, 3IEKTPOJIUTHI
Y HE3JICKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs AUCCOIHMALNS, TUAPOJIN3, OKHCIUTENb
¥ BOCCTAHOBHUTEJb, OKUCJICHHE M BOCCTAaHOBJIECHHE, OJJIEKTPOJU3, CKOPOCTH
XUMHAYECKON peakIuy, KaTaJu3aTophl M KaTalu3, OOpaTUMOCTh XMMHYECKUX
peaxiuii, XMAMHUYeCKOe PaBHOBECHE, CMEILIEHUE PAaBHOBECHS, TEIJIOBON 3P deKT

peakiuu, YriaepoJHbId  CcKeleT, (yHKUUMOHAIbHAA TCpyINa, HU3OMEPUs
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(cTpyKTypHass M TPOCTPAaHCTBEHHAs) M TOMOJOIHUS, OCHOBHBIE THIIbI
(coenmuHeHMs, Pa3NOXKEHUs, 3aMelleHus, OOMEHa), BHJbl (TUIPUPOBAHUS
U JCTUJIPUPOBAHUS,  TUApaTallil W JerujapaTanud,  [OJUMEpU3aluu
U ICNOJUMEPHU3ALMY, TMOJUKOHJICHCAIUH M HW30MEpPHU3alUU, KaTaIUTUYECKHE
U HEKaTaJIUTHYECKUE, TOMOTE€HHbIE U TETePOreHHble) M Pa3HOBUIHOCTHU
(bepMeHTaTHBHBIC, TOPCHUS, OTEPUPHUKAINU, KPEKHHra, pUGOPMHUHTA)
peakuuii B  HEOPraHMYECKOW M  OpPraHMYeCKOM XUMUHU, [OJHUMEpHI,
OMOJIOTUYECKU aKTUBHBIE COEUHEHUS;

2) ebvlsislleHUe G3AUMOCESA3U XUMUYECKUX NOHAmMull IS OOBSCHEHUS COCTaBa,
CTpOEHUSI, CBOMCTB OT/IEIbHBIX XUMUYECKUX OOBEKTOB U SBJICHUI;

3) npumenerue OCHOBHBIX NOJONCEHUL XUMUYECKUX Meopull:. TEOPUU CTPOCHUS
aToMa Y XHMMHYECKOW CBS3HM, IEPUOJAMYECKOr0 3aKOHAa | MEePUOANYECKON
CUCTEMBI XUMHUYECKUX AIIEMEHTOB . . Menneneesa, TEOpUHU
ANEKTPOJIUTUYECKOM JHCCOLUMALNKN, MPOTOHHOW TEOPUHU, TEOPUU CTPOEHUS
OpraHUYECKUX COECIMHEHUMN, 3aKOHOMEPHOCTEH XUMHUYECKON KMHETUKU — JJIS
aHaJgu3a COCTaBa, CTPOEHUS W CBOWCTB BELIECTB U MPOTEKAHUS XUMHUYECKHUX
peaxkiuu;

4) ymenue Knaccugpuyuposams HeOPraHNUECKUEC U OPraHUICCKUEC BEIIECTBA
10 Pa3IU4YHBIM OCHOBAHUSIM;

5) ycmanosnenue e3aumocesaseil MKy COCTAaBOM, CTPOCHHEM, CBOHCTBaMHU,
OPAKTUYECKUM ITPUMEHEHUEM U TIOJYYEHHEM BaXKHEHMIINX BEIIECTB;

6) 3Hamue  OCHO8  XUMUYECKOU  HOMeHK1amypvl  (TPUBHAIBHON
U MEXIYHAapOJHOW) # yMeHue Ha3BaTb HEOPraHWYECKUE W OPraHUYECKHE
coenuHeHus 1o ¢GopmyIe, 1 Hao0opoT;

7) onpeoenenue: BATCHTHOCTH, CTETICHH OKHCICHHS XUMHUYECKUX DIIEMEHTOB,
3apsA/I0B MOHOB; BHJOB XWMHUYECKHX CBS3€il B COEAMHEHUSX W THIIOB
KPUCTANIMYECKUX PEIIETOK; NPOCTPAHCTBEHHOTO CTPOECHMSI MOJIEKYJ; THIIA
THUApOJI3a M XapakTepa Cpelbl BOJIHBIX PACTBOPOB COJIEH; OKUCIUTEIS
Y BOCCTaHOBUTEJI; IPOLIECCOB OKHUCJIEHUS " BOCCTaHOBJICHH,

NPpUHAAJIC)KHOCTH BCIICCTB K PA3JIMYHBIM KJIaCCaM HCOPraHHMYCCKHUX U
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OpPraHUYEeCKUX COEJUHEHUN; TOMOJIOTOB M HW30MEPOB; THUIIOB, BHUIOB H
Pa3sHOBUIHOCTEH XMMMYECKUX PEAKLUUU B HEOPraHUYECKOM U OpPraHUYECKOU
XUMUHU;

8) ymenue xapaxmepuzosams.:

— S-, p- u d-2yIeMEHTHI MO HX TMOJOXKCHHIO B TEPUOJUYCCKON CHCTEME
1. 1. Menneneena;

— o0mue XUMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — METAJJIOB
Y HEMETAJIOB,;

— XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTraHUYECKUX
COEJMHEHMH B IUIaHE OOIIET0, 0COOEHHOTO M €IMHUYHOTIO;

9) obwscnenue:

— 3aBUCHMOCTHM CBOMCTB XHMHYECKHX DJIEMEHTOB U UX COCIUHEHUU
OT TIOJIOKEHUS dJIEMEHTa B riepuoanueckon cucrteme . . Mennaeneena,;

— TPUPOABI XUMHUYECKOW CBSI3U (MOHHOM, KOBAJICHTHOW, METaJUTMYECKOM,
BOJIOPOJIHOM );

— 3aBHCHMOCTH CBOWCTB HEOPraHMYECKHX M OpPraHWYECKHX BELIECTB OT HX
COCTaBa U CTPOCHUS;

— CYIIHOCTH H3YyYEHHBIX BHUJOB XUMHUUYECKUX PEAKIMI: 3JIEKTPOJUTUYECKOMN
JUCCOIMAIINK, HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX;

— BIUSHUS Pa3NUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pPeaKIuu
Y Ha CMEILIECHUE XUMHUYECKOIO0 PABHOBECHS,;

— MEXaHU3MOB MIPOTEKaHUS peakuuin MEKTY OpraHUYECKUMHU
Y HEOPraHUYECKUMU BEIIECTBAMU;

10) ymenue:

— COCTaBJSATb YPABHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaAKLIHMI
C IOMOIIIBIO METO/IA ANIEKTPOHHOTO OanaHca;

— IPOBOAUTH PACUYETHI IO XUMHUUECKUM (POPMYJIaM U YPAaBHEHUSIM;

— TPOBOJUTH XUMHUYECKUN DSKCIEPUMEHT (Ja0opaTopHblE W MPaKTUUYECKHUe
paboThl) ¢ cobOoieHrneM TpeOOBaHUM K MpaBUjIaM TEXHUKH 0€30MaCHOCTH MpHU

paboTe B XMMUYECKOM KabuHeTe (J1abopaTtopun).
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Conep:xxanue Kypca
Kypc uyé€tko penuTcs Ha JB€ 4YacTH COOTBETCTBEHHO TojaM OOy4YeHHUS:
opranunyeckyro xumuto (10 kmacc) u o6myro xumuto (11 kmacc).
Kypc 10 knacca saunmHaeTcs cO 3HAKOMCTBA C IIPEAMETOM OPTraHUYECKOW XHMMHH,
M3YUYEHHs] TEOPUM CTPOCHMsI OpraHuueckux coenauHeHunid A. M. byrnepoBa u
ruOpuau3aliid aTOMHBIX OpOHTalield. 3aTeM paccMaTpUBAIOTCA KilaccHuKanus
OpPraHUYEeCKUX  COCIMHEHWM, TPUHIUNBI KX HOMEHKJIATYpPhl, a TaKkKe
KJaccuuKaius peakiuii B OpraHn4ecKoil XUuMHH.
IlepBOHayanbHBIE TEOPETUYECKHE 3HAHMS JAJE€ MHOTOKPATHO 3aKpEILIAIOTCS
Y Pa3BUBAIOTCS IPU M3YYECHUU KIACCOB OPraHMYECKUX COECAMHEHUNW OT
YII€BOJOPOJIOB 0 a30TCOAEPKAIINX COEAUHEHUN U TTOJTUMEPOB.
Takoe mnocTpoeHHe Kypca IMO3BOJSET B IMOJTHOM MeEpe HE TOJbKO HIMPOKO
UCIIOJIb30BaTh JEIYKTUBHBIA MMoAX0oA B oOyueHun xumuu 10 kjacca, HO U
peanu3oBaTh HJCK0 TEHETHYECKOM CBA3M MEXIy KiaccaMd OpraHUYECKHX
COEeIMHEHUMH.
Oco0oe BHHMaHHE B Kypce€ OPraHMYECKOM XUMHH YIEJIEHO CIOXHBIM IS
NOHUMAaHHUS BOIIPOCAaM: B3aMMHOMY BJIMSHHUIO aTOMOB B MOJIEKYJIaX, B TOM YHUCJIE
JUISL TpEICKa3aHusi CBOMCTB COEOUWHEHMI; MEXaHM3MaM M 3aKOHOMEPHOCTIM
NPOTEKAaHHUs] XUMHYECKUX PpEaKIHii, 4TO HEOoOXOIWMO JUIisi TPOTHO3UPOBAHUS
IPOJIYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YIJIEBOJIOB, aMHHOB, aMHUHOKHUCIIOT,
OEJIKOB M HYKJICHHOBBIX KHCIIOT.
Kypc 11 knacca HauvHAETCs C PACCMOTPEHUS CIIOKHOIO CTPOEHHUS aToMa Ha
OCHOBE KBAaHTOBO-MEXAHMYECKUX IMPEACTABICHUNA O CTPOCHUM €ro sapa u
AJIIEKTPOHHON 00OJIOUKH, a TaKXkKe ANEepPHBIX peakuuit. Takas TeopeTudeckas 6asza
IIO3BOJIIET HA JAPYTOM YPOBHE M3YyYMTh NEPUOANYECKUN 3aKOH U NEPHOJUYECKYIO
cucteMy xuMudeckux snemeHToB [[. M. MenneneeBa u emé pa3 OLUECHUTH €ro
HAYYHBIU [TOJIBUT, HA HECKOJIBKO JECATUIETUN ONEPEIUBIIErO HAYYHYIO MBICIIb.
3aTeM u3y4aeTcs CTPOCHHE BELIECTBA, OCHOBHBIE THUIIBI XUMHWYECKOW CBS3H.
3HaHUS y4YallMXCsl «XMMHUH B CTaTHKE» JOMNOJHSIOTCA CBEACHHUSIMH O

KOMIUICKCHBIX COCOAMHCHHAX W  OUCICPCHBIX CHCTCMaAX. Jloruuno JaJaec
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paccMaTpuUBalOTCsl TAaKME€ TOMOIEHHBIE CHUCTEMBI, KaK pacTBOPhl U CIIOCOOBI
BBIPAYKCHUSI KOHLICHTPAIIMU B HUX.

N3yueHne OCHOB XUMHUYECKOW TEPMOJWHAMUKH, TMOHATHUM OO0 OHHTAIBIUU U
SHTPOINHH, 3aKOHOB ['ecca, MO3BOJSAIOT Ha Oo0jiee BBICOKOM YPOBHE H3YYUTH
3aKOHOMEPHOCTH TMPOTEKAHHUS XUMHUYECKUX PpPeaKIul u (PU3NKO-XUMUYECKUX
MPOLIECCOB.

XUMUYECKHME PEaKlIUh B PACTBOpPaAX pPacCMaTpPUBAIOTCS TakKKe Ha HOBOM
TEOPETUUECKOM YPOBHE IOCJIE BBEACHUS IMOHATHS O BOJAOPOJHOM IOKA3aTelie U
U3Y4YEHUs TPOTOJUTUYECKOM TEOpUM KHUCIOT U OcHOBaHWil. (OO0o6marTcs
CBEJICHUSA O HEOPraHMYECKUX U OPraHMYECKUX KHUCIOTaX U OCHOBAHUSX B CBETE
MPOTOJUTUYECKON TEOPUM U TEOPHUH DICKTPOJIUTUUYECKON NHCCOIMAIINU, & TAKXKE
COJIEH B CBETE TECOPUHM DIICKTPOIUTUUECKON AUCCOIUALINH.

OtnenbHasi riaaBa MOCBSIIEHA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECCAM, B
TOM YMCJIE METOJIaM COCTABIICHUS YPABHEHUH U 3JIEKTPOJIN3Y, KOTOPHIC BAXKHBI IS
YCIIEIIHOW CAa4yd UTOrOBOrO 3K3aMeHa. boJibIlioe BHUMaHUE B 3TOU IJ1aBE YACICHO
U XUMHYECKUM MCTOYHHUKAM TOKa, ©O€3 KOTOPBIX CJIOXKHO TIPEACTaBUTH
COBpPEMEHHOE O0IIECTRBO.

XUMHSI HEMETAUIOB M METAJUIOB, BAXXHEHIIHUX MPEACTABUTEIICH HSTHUX KJIACCOB
BEIIECTB M HMX COCIMHEHUM H3ydaeTcsd B CHUCTEME (COCTaB <«> CTPOCHHE <>
CBOWCTBAa <> TMPUMEHEHUE <> TIOJY4YCHUE <> HAXOXKJICHUE B TNPUPOAEL) U
paccMaTpUBETCS B €AUHOW CBA3U OPraHUYECKOW U HEOPTaHUYECKON XuMHM. Takum
oOpa3oM peanu3yeTcs TJIaBHAs WIS Kypca — EIMHCTBO JKMBOTO W HEKHBOTO
MaTeprUabHOTO0 MUPA, OIMMMCHIBAEMOTO OOIIMMH 3aKOHAMH XHMHH.

PackpbITh posip XMMHUUECKOM HAaYKH, KaK MPOU3BOAUTEIIBHON CUJIbI COBPEMEHHOTO

oOImecTBa MO3BOJISIET Ti1aBa 3aBepinatomas Kype 11 kmacca « Xumus u 001ecTBO.

Oprannyeckast xumus. 10 kiaace

TEMA 1. HAYAJIBHBIE IOHATUSA OPTAHUYECKOW XUMUU
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(13/18 u).

IIpeamer opranuvyeckor xumuu. OpraHmyeckue BemecTBa. UYTo wu3zydaer
oprannyeckass xumus. KpaTkuii odYepk pa3BUTUS OPraHUYECKOW XHUMUHU.
CpaBHEHHE HEOPraHMYECKUMX W OpraHnyeckux BemecTB. CHocoOHOCTh aTOMOB
YIIepoa COEAUHATHCA B PA3JIMYHbIEC LIENHU. YTJIEBOAOPOABl U KX IMPOU3BOJHBIC.
ITonsaTHE O 3aMecTUTENE.

Teopusi crpoeHusi opranudeckux coeauHeHuid A. M. ByrtuepoBa. Ilonsitue
BajieHTHOCTU. Pabotel @. A. Kekyne. Pons A. M. bytnepoBa B co3gaHuu TeOpHUH
CTPOEHUS OPraHUYECKUX COeAMHEHNI. E€ OCHOBHbBIE MOJIOKEHMUSI.

[TpyuyuHbl MHOTOOOpA3Uss OPraHMYECKUX COEAUHEHU: 00pa3oBaHUE OJIMHAPHBIX,
JNBOMHBIX M TPOMHBIX CBSI3€M MEXKAYy aroMaMu yriepona. M3omepus.
OMnupudeckas, MOJEKyIsIpHass MW CTPYKTypHas (OpMysbl  OpraHUYECKUX
COEIMHEHUH.

Konuenuusi rubpuausanum aToMHbIX opoutaseil. CtpoeHue atoma yriepoja:
S- U p-opbuTanu, Tl ux Tudpuauzanuu. OOpa3oBaHHE KOBAJICHTHBIX CBS3EH.
DNeKTpOHHAS U 3JIEKTPOHHO-Tpaduueckast (GopMysbl aToMa yriiepoja.
Knaccupuxauus OPraHM4YecKuX  COCAMHEHUM. Knaccudpukamus  mo
3JIEMEHTHOMY COCTaBY: YIJIEBOAOPOJBI, TAJIOTEH-, a30T- U KUCJIOPOJICOACPIKAILINE
OPraHU4eCKUE COCAUHECHUS.

Knaccudukamuss 1Mo CTpOEHUIO YITIEPOJHOTO CKelleTa: alUKIWYeCKHe W
MUKIUYecKue  (KapOOIMKIMYECKHE W TETePOIMKIMYECKHE) OpPraHuYeCKUe
BEILIECTBA.

Knaccudukarnuss yrimeBogoposoB: TpelenbHbie (alKaHbl U IMKJIOATKAHBI),
HeTpeebHbIe (AJIKEHBI, aTKUHBI, aKaIUEHbI), apECHBI.

Knaccudukarnus opraHMYecKHX COEAUHEHWUH 10 HaTW4ui0 (DYHKIIMOHAIBHBIX
rpynn  (TUAPOKCUJIbHAS,  KapOOHWJIbHAs, KapOOKCWJIbHAsl,  HUTPOrpymna,
amuHorpymnmna). Crouptel. Aunbaerunbl. Ketonsl. KapOoHOBbIE — KHCIOTEHI.

Hutpocoennnenusi. AMUHBI.
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IIpyHIMNbI HOMEHKJIATYPbl OpPraHHYecKMX coeauMHeHui. IloHaTne o
XUMHYECKOM HoMeHkiaType. HoMmeHkiatypa TpuBHanbHas (MCTOpUYECKas) W
panroHaIbHAas.

MexayHapoaHas HOMEHKJIAarypa opranudeckux coeaunenuin — IUPAC.
[IpuHOHIIBI COCTABIEHUS HA3BAHUS OPTaHUYECKOIO COEIMHEHUS IO HOMEHKIIATYPE
IUPAC.

Kaaccupukanusa peaxkumii B oprannyveckoid xumuu. [lonstue o cyOcrpare u
pearenre. Knaccudukaius peakuuii Mo CTPYKTYPHBIM HM3MEHEHHUSIM BElIeCTBa:
HPUCOCAMHEHUS (B TOM YHKCIIC MOJUMEPHU3AINH, OTIICIUICHHS (3JICMEHUPOBAHHUS),
3aMeNIEHNs U U30MEPU3ALIUY.

[lonsiTHE ©0 TOMO- U reTepOJIMTUYECKOM pa3pblBaX KOBAaJEHTHOW  CBSI3H,
anekTpoduIax u Hykieopuax.

Knaccudukanuss peakuuii Mo THUIY PEAKIUOHHBIX YaCTHUIl: paJuKaJIbHBIC,
ANEKTPOUIbHBIE U HYKJICO(DUIIbHBIE.

Knaccudukamnuss peakinuii mo M3MEHEHHIO CTENEeHEW OKHUCICHMS: OKUCIEHUS U
BOCCTAaHOBJICHUS.

Knaccudukamuss peakinuii 1Mo 4YacTHBIM NpHU3HAKaM: TaJIOTEHUPOBAHUE W
JerajoreHUpOBaHUE, TUAPUPOBAHUE U JACTUJIPUPOBAHUE, THUApPATALUH U
JOEeruApaTaly, THAPOTAIOTEHUPOBAHUE U JIETUAPOrajJOreHUPOBAHUE.
JdemoncTpamuu. Koiuiekius opraHu4ecKuxX BEIIECTB, MATEPHUAIIOB U W3ICIUN U3
Hux. IllapocrepxHeBbiec U 00bEMHBIE Momenu (mozenn Crroapra—bpurieda)
dTaHoOJla W JAMATWIOBOro »3¢upa, OyraHa u wu300yTaHa, MeTaHa, JTUJICHA
U aneTuieHa. B3auMoaencTeue HaTpus C 3TAaHOJIOM; OTCYTCTBUE B3aUMOICHUCTBUS
C JIUATWIOBBIM ddupoM. Mojenb OTTaNKUBaHUS TUOPHIHBIX OpOUTANEH
(memMoHCTpalus ¢ MOMOIIBI0 BO3AYIIHBIX MIApoB). JleMOHCTpanmoHHas TaOiuia
«PaznuuHble THOpUAHBIE COCTOSIHUSL aToMa yriepoja». O0pa3lbl OpraHMYEeCKUX
COCMHEHUN  pa3IMYHbIX KJIAcCOB. Mojaenu OpraHuyecKux COEIUHEHUU
C pa3nU4YHBIMU (YHKIIMOHAIBHBIMU TpynnamMu. ['opeHre MeTaHa WM TMpPOMNaH-
OyTaHOBOM CMeCH M3 Ta30BOM 3aXUrajliku. B3pbIB cMecu MeTaHa € XJIOPOM.

OOGecrBeunBanre OPOMHON BOJBI ATHUJEHOM. Jlemonmmepu3aius MOJIMAITHIICHA.
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[Tony4yenue sTuieHa aeruaparaiuend 3TaHoa.

JlabopaTopHblii onbIT. M3roTtoBneHue monener MOJEKYJN — MPEACTABUTENIEH
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCTUHECHUM.

IIpakTuueckas padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUM.
TEMA 2. IPEJAEJBHBIE YTJIEBOAOPO/BI (5/9 1)

AJIKaHbl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa.
['omonoruueckuil psn ankaHoB M uX uzomepus. [IpocTpaHCTBEHHOE CTpPOCHUE
MOJIEKYJT aJIKaHOB (B TOM 4mcie U KoHpopmepsl). Homenkatypa aikaHoB.
[IpombInieHHBIE CIOCOOBI  MOJIYYEHHUS! aJKAHOB: KPEKUHT HEPTENPOaYKTOB,
peaKkiusi aJKWJIUPOBAHUS, IOJTYyYEHHE CHUHTETHYECKOro OCEH3MHAa, HarpeBaHue
yriaepoaa B atMocdepe Bogoposa. JlabopaTopHble criocoObl MOTYyYEHUS AJIKAHOB:
peakuus Bropua, nuponus coneil KapOOHOBBIX KHCIOT CO IENOYaMH, THUAPOIH3
KapOua amOMHUHMS.

@u3nyecKkrue CBOICTBAa aJIKaHOB. B3auMMHOE BIMSAHHE aTOMOB B OpPraHMYECKUX
MoJiekynax. [1onoXuTeNnbHbl U OTpULIATENbHBIN UHIYKTUBHBIE 3QdekTsl. [Ipornos
PEaKIMOHHON CIMOCOOHOCTM  alKaHOB. MeXaHuW3M peaklHil  paJuKalbHOTO
3amenieHud. Peakuuu — paJMKadbHOTO  3aMEUIEHUs: TaJOT€HUPOBAHUE U
HuTpoBanue. Peakunu neruapupoBanusd. Peakiuu okucienus. [[pyrue peakiuu
pa3pylieHUueEM yriepoiHou nenu. [I[puMeneHne ankaHoB Ha OCHOBE CBOMCTB.
Huximoankanpl. [OMOJIOTMYECKHN psifi W CTPOCHUE IHUKIOAKIAHOB. Hx
HOMEHKJIaTypa W u3oMmepus. lloHATHE O TPOCTPAHCTBEHHOM HW30MEPHH.
Kondopmeps! niukiorekcana.

CrocoObl MONTy4YeHUsl IMKIOATKAHOB: peKTUuduKanus HedTH, KaTaTHTHUYECKOE
JNETUIPUPOBAHUE aPEHOB, BHYTPUMOJIEpYIsipHas peakus Bropua.

du3nuecKkue U XUMUYECKUE CBOMCTBA IMKIOAKAHOB (PEaKIUU MPUCOCIUHEHUS U
3amenieHus). [[puMeHeHne HUKI0aKaHOB.

Jlemoncrpanuu. [lapocTtepKHEBbIE MOJEIN MOJIEKYJ AIKAHOB [T WITIOCTPALUA
cBoOogHOrO BpameHuss Bokpyr cBsism C—C, a Takke 3aCIOHEHHOU
Y 3aTOPMOXKEHHOU KoH(popmanuil staHa. [lonyueHune mertaHa u3 arerata HaTpus

U TUApOKCcUAa Hatpusa. ['opeHue MeTaHa, MpomnaH-OyTaHOBOW cmecHd, mapaduHa
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B YCIIOBUAX M30BITKA M HEJIOCTATKa KUCIOpOa. B3phIB cMecH MeTaHa ¢ BO3IyXOM.
OTtHolleHHE MeTaHa, MpOoNaH-OyTaHOBOW cMecH, OeH3MHa K OpOMHOM BoJE
u pactsopy KMnOa.

JlabopatopHble onbIThl. M3roToBienre napa@uHUPOBaHHON Oymaru, UCTIbITAHUE
e€ CBOICTB (OTHOIIEHHE K BOJE U XKUpY). OOHapyKeHUe BOJbI, CaXH, YIIEKUCIOrO
ra3a B MPOJIYKTaX TOPEHUS CBEUH.

TEMA 3. HEIIPEJEJIBHBIE YT'JIEBOJOPO/BbI (13/22 1)

AJIKeHBbI. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl 3THUJICHA.
['oMonoruueckut  psim U U30MEpUS  AIKEHOB  (YIJIEPOJHOTO  CKeJeTa,
reoMeTpuYecKass WU Yuc-mpaHc-u3oMepusi, TOJIOKEHHUsI JBOWHOM  CBA3M,
MexKIaccoBas). HomeHkiatypa ajkeHoB.

[TpombInieHHBIE CIIOCOOBI MOTYYCHHUSI AIKEHOB: KPEKUHT QJIKAHOB, BXOJSIINX B
cocTaB He(THM U TOMYTHOTO HEPTIHOTO Tasza, IETHIPUPOBAHME IMPEACIIbHBIX
YIJII€BOJIOPOJIOB.

JlaGopaTtopHbie CMOCOOBI TOJIYYEHHS] QJIKEHOB: PEAKIUU AIMMHUHUPOBAHUS
(meranmoreHUpoBaHUE),  JErWApaTalus  CIUPTOB W JEraJloreHHUpOBaHUE
IUTaJIOT€HAJIKaHOB, & TaKXe€ JETMApPOrajJoreHUPOBAHUE TaJOT€HOIPOU3BOIHBIX
npeaeabHbIX YIIIeBOA0po10B. [IpaBuiio 3aiiiena.

dusnyecKue CBOMCTBA aJIKEHOB.

B3anMHOe BIIMSIHHE aTOMOB B OpraHUYECKUX MOJIeKyIax. Me3oMepHbIit 2hPexKT.
IIporHO3  peakUMOHHOW  CHOCOOHOCTH  aJIKEHOB.  MeXaHW3M  peaKIuiu
ANEKTPOGUIBHOTO IPUCOCTUHEHUS.

Peakuuu  mpucoenVHEHUs ~ AJKEHOB:  TallOTEHUPOBAHWE,  TUIPUPOBAHUE,
TUApPOrajoreHupoBaHue, ruaparanus, nonumepusanus. [IpaBuno MapkoBHUKOBA.
Peakuuu oxucnenuss ankeHoB KMnOs (peakuusi Barnepa) B BOmHOW U
CepHOKHUCIOM cpene. [I[pumeHeHne aJTKeHOB Ha OCHOBE CBOMCTB.
BeicokoMouiekyisipable  coefuHeHusi. CTpoeHHE IONIMMEPOB: MOHOMED,
MOJIUMED, DJIEMEHTAPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU.

JIunelinble, pa3BeTBIEHHbBIC U CETYATHIC (CIIUTHIC) OTUMephl. CTepeoperyssipHbie

Y HECTEPEOPETYIIAPHBIE TTOJIMMEPHI.
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OTHOILIIEHUE MOJUMEPOB K HArpE€BaHUIO: TEPMOIUIACTUYHBIE M TEPMOPEAKTUBHBIC
MOJIUMEPBL.

[Tonumepsl Ha OCHOBE STUJIEHOBBIX YTJIEBOAOPOIOB u 104
MIPOU3BOIHBIX: TTOJIMATUIICH, MOJUIIPONUIICH, MTOTUTETPAPTOPITUIICH

Y TMOJIMBUHUWIXJIOPUL.

Aaxkanuennbl. Kiaccudukanus JTUEHOBBIX YIJIEBOAOPOJOB: H30JUPOBAHHBIC,
KyMYJIUPOBAHHBIE U COMPSIKEHHBIE.

Homenknatypa u wu30Mepus JHEHOBBIX  YIVIEBOJAOPOAOB  (MeXKIaccoBas,
YIJIEPOIHOTO CKeJIeTa, B3aUMHOTO TOJIOKEHHUS KPaTHBIX CBSI3€H, reoMeTpruyecKkas).
Ctpoenne conpsKEHHBIX alKaJIueHOB.

Crnioco0sI MOJTy4YeHUs aJIKAIMCHOB: JIETUJIPUPOBAHUE aJIKaHOB,
peakius Jlebenena, 1eruaporaJoreHUPOBaHNE JUTAIOTCHATTKAHOB.

®u3nYeCcKue CBOMCTBA JIMEHOBBIX YTJIEBOAOPOJOB. XHMHYECKHE CBOMCTBA
IUEHOBBIX  YIJIEBOJOPOJOB:  pEaKIUMU  MPUCOCIWHEHUS, OKUCICHHUS U
NOJIMMEpPHU3allud — U OCOOCHHOCTH WX MpoTekaHus. HaxoxxneHue B mpupoje u
IPUMEHEHHE AJIKaJUEHOB. TepIeHBI.

Onacromepsl. HarypanbHblil KaydyK, Kak OPOIYKT NOJMMEPHU3ALMHN H30MpPEHA.
Cunrernueckue Kayuyku: OyragueHoBwlii kayuyyk (CBK), nuBMHMIIOBBIH,
W30IPEHOBBIN, XJIOPOTIPEHOBBIN, OyTaIUeH-CTUPOIbHBIN. Bynkanuzamus
Kay4yKOB: p€3UHBI M 20OHHUT.

AJIKMHBI. DJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI allETUIICHA.
I'omonoruueckuil psii ¥ U30MEPUST AIKUHOB (YIJIEPOAHOTO CKEJETa, MOJOXKEHUS
TPOMHOM CBS3M, MEXKIaccoBasi). HoMeHKkI1aTypa ajqKkuHOB.

CriocoObl TIoNTydeHUs alKMHOB: MUPOJIU3 METaHa (B TOM YHCIE M OKWUCIUTEIbHBIN
MUPOJIU3 TPUPOJAHOTO Trasza), KApOWUJHBIA METOJ, JETrUAPOraJoreHUPOBAHUE
JIATAJIOT€HAJIKAHOB, B3aMMOJICCTBUE COJIEM allETUJIEHOBBIX YIJIEBOJOPOAOB
(aleTUIEeHU0B) C TaJIOreHATKaHAMM.

@u3nYeCKue CBOMCTBA ALETUIICHOBBIX YIJIEBOAOPOJOB. XUMHUUYECKHAE CBOWCTBA.
Peakuun MIPUCOETUHEHUS (runpupoBaHue, rajoreHupoBaHue,

THAPOTAIOTEHUPOBAHUE, THApATallds, TpUMepu3alus anetwieHa). Peakmus
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Kyueposa u mpaBwiio DnbrexkoBa. KucinoTHele cBOMCTBA alKUMHOB. ALIETHIICHHIBL.
Oxkucnenne ankuHoOB: pactBopoM KMnO4 u ropenue.

O6nacT TpUMEHEHUs aleTWIeHa Ha OCHOBE ero cBoilcTB.  IIpuMmeHeHue
rOMOJIOTOB areTuieHa. [lonumepsl Ha OCHOBE alleTUiIeHa. BUHWIIaeTUIIEH.
JMemonctpamun. OO0bEMHBIE MOJICNIU YUC-, MPAHCU30MEPOB alikeHOB. [lonmyueHue
ATWJIEHAa M3 3TAHOJAa M J0KAa3aTeJIbCTBO €r0 HENPEAENIbHOIO CTPOCHHUS (peakiuu
¢ OpomHO# Bojoit u pactBopoM KMnOs). OGeciBeunBaHue 3THICHOM OPOMHOI
BOJbI M pacTBOpa MepMaHraHata kanus. ['opeHue sTuneHa. BzaumopelictBue
AJIKAaHOB M AJIKEHOB C KOHLEHTPUPOBAHHOW CEPHOU KHUCIOTOW. Monenu MoJIeKyIl
aJKaJMEHOB C  M30JUPOBAHHBIMH, KYMYJIUPOBAHHBIMU U CONPSKEHHBIMU
JBOMHBIMU CBA3sMH. Koarymisius MIIEYHOTO COKa KaydyyKOHOCOB (MoJiodas,
onyBaHuMka wuiu (Qukyca). Jemonmumepusamus Kaydyka M JI0Ka3aTEIbCTBO
HAJIUYMS TBOMHBIX CBS3€H B MOJICKYJIaX MOHOMEPOB (peaKiuu ¢ OpOMHOM BOJ0M U
pactBopoMm KMnO4). Osnakomienne ¢ Koiuiekimeil «Kaydyku ©  pe3HHBIY.
[lonyyenue anerwiena u3 kapOupga kanbliusg. OOBEMHBIE MOJAETU AJKUHOB.
B3anmopelictBue aretuieHa ¢ OpoMHOM Bojoil. BzammoneiicTBue arerusiieHa
¢ pactBopoM KMnO,. I"'opeHue aneruiiexa.

JlabopaTtopHble onbIThbl. O3HAKOMJICHUE C KOJUIEKIIMEW MOJMMEPHBIX 00pa3lioB
IJIaCTMACC U BOJIOKOH.

IIpakTuyeckass padora 2. IlonyyeHue MeTaHa M 3TWICHA M MCCICAOBAHHE HX
CBOMCTB.

TEMA 4. APOMATHUYECKUE YTJIEBOAOPO/BbI (7/12 u)

Apenbl. IlepBble cBemeHus 00 apoMaTudyeckux coenuHeHusx. CrTpoeHue
MOJICKYJIbI OC€H30J1a: €IWHAasl /-3JIEKTPOHHAs CHUCTeMa, WA apOMaTHYECKUI
CEKCTET.

'omonornuecknii psa. M3oMmepus B3aMMHOIO PAaCIONIOKEHHS 3aMECTUTENEH B
6en3obpHOM Komblle. HoMmenkmnatypa apenoB. Kcunosmsr.

[TpompblinieHHbIE CTIOCOOBI MOMYYEHHs] OE€H30J1a U €ro TOMOJIOTOB: apOMaTH3aLUs
aJIKaHOB U LIMKJIOAJIKAHOB, TPUMEpHU3alus alleTuieHa (peakuus 3eIMHCKOTO).

JlaGopaTopHbie COCOOBI MOJTYYECHHSI apeHOB: AJKUIUPOBaHUE OEH30Ja, MUPOJIU3
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COJIEH aPOMATUYECKUX KUCIIOT.

®duznyeckue cBoWcTBa apeHoB. IIporHo3 peakunOHHOW CHOCOOHOCTH APEHOB.
Peakiuu »nekTpoGUIBHOIO 3aMEUIeHUs] M MX MEXaHHU3M: TajloreHUpOBaHUE,
ankunupoBanue (peakuus Opunens—Kpadrca), HUTpoBaHuE, CyIb(pUpOBaHUE.
Peakunn npucoenuHEHMs: TUAPUPOBAHUE, PAJUKAIBHOE TaJIOT€HUPOBAHUE.
Peakuuu oxkucnenus.

Tonyon, xak romoinor OeH3zona. (OCOOEHHOCTM  XMMUYECKHX  CBOWCTB
ankui0eH3ooB. OpUEHTaHThl NEPBOrO W BTOpPOro poja. B3aumHoe BiusHME
aTOMOB B MOJIEKYyJIaX aJKWJIOEH30JI0B Ha MPUMEpE peakiuu 3aMmeleHus. Peakiun
okucneHusd. [[pumeHeHne apeHOB Ha OCHOBE X CBOWCTB.

JMemoncTpanuu. IllapoctepkHeBbie U 00bEMHBIE MoOjaenu O€H307la U €ro
roMosoroB. PactBopenne B 6€H30J1€ pa3IMYHBIX OPraHUYECKUX U HEOPTaHUYECKHUX
BEIECTB (Hampumep, cepbl, noaa). O3HaKOMJIEHUE C (U3MUYECKUMHU CBOMCTBAMU
O6enzona (pacTBOPUMOCTh B BOJ€, IUIOTHOCTh, TeMIepaTypa IUIaBJIECHUS —
BBIIEpKUBAHUE 3allasHHON aMIylbl ¢ OeH30JloM B OaHe co JyblaoMm). ['opeHue
OeH30sla Ha CTEKIsSHHOM mamouke. OTHomieHHWE OeH30jla K OpOMHOW BOje
u pactBopy KMnOs. HutpoBanme Oenzona. OTHOIIEHHE TOJIyoJla K BOJIE.
PactBopeHune B Toiyosie pa3iu4HbIX OPraHUYECKHX U HEOPraHMYECKUX BEIIECTB
(manmpumep, cepsl, uoma). OOecuBeunBaHue TOIyosoM pacTtBopa KMnO4
1 OPOMHOM BOJIBI.

TEMA 5. IPUPOJHBIE UHCTOYHHUKU YI'JIEBOAOPOAOB (5/8 1)
Ipupoausbiii ra3 u nonmyTHbIM HeTsAHON ra3. [IpupoaHblii ra3 U €ro cocras.
[IpombIlIIEHHOE UCTIONB30BaHUE U MepepabOoTKa MPUPOIHOTO raza.

[lomyTHBIE HETSIHBIC Ta3bl U UX MepepadboTka. PpakIUu MOMYyTHOTO HEMTIHOTO
rasa: ra3oBblii OCH3UH, IPONaH-0yTaHOBAask CMECh U CyXOH ras.

He¢gtb. HedTh, kKak mnpupOHBIA HCTOYHHWK YTIEBOJAOPONOB, €€ COCTaB H
¢dusznueckue CBOWMCTBA.

VYrieBogopoabl Kak MpeaMeT MEXIYHapOJHOTO COTPYJHUYECTBA M BaKHEHIas
OTpacyb 3KOHOMUKH Poccum.

[Tpombiniennas nepepaborka HedTu. Pextudukanus (ppakuroHHass IEPEroHKa).
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Opakiun HedTU: OEH3MHOBAs, JMIPOUHOBAs, KEPOCHHOBAs, Ta30Wjib, MasyrT.
ConspoBbie macna. Bazenun. Ilapadun. I'yapon. Kpekunr HedTenpomykros:
TEPMUYECKUH, KaTAIUTUYECKUH, THUIPOKpEeKUHT. Pudopmunr. Huknuzamus.
Apomaruzanus. JleToHamoHHast CTOMKOCTh OeH3uHa. OKTaHOBOE YUCIIO.
Kamennbiii  yroab. IIpombinuieHHass mnepepadoTka KaMEHHOIO  YIJIAL.
Haxoxxnenue B mpupojie U COCTaB yrieil: KaMEHHBbIH yrojb, aHTpauuT, Oypbli
yroJb.

KokcoBaHue 1 €ero npoayKThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HAJICMOJIbHAS BOJA,
KOKCOBBIH ra3. ['azudukanus yriusa. BoasHoii ra3. Katanuruueckoe rupupoBaHue
YIS

TEMA 6. THAPOKCHUJICOAEPKAIINE OPTAHUYECKHUE BEILIECTBA
(11/20 4)

Crmuptel. IloHsTue o cnuprax, HcTOpusd UX Hu3ydyeHUs. DyHKIHOHAIbHA
TUAPOKCUIIbHAS PYIIIA.

Knaccudukanus cnupToB: 1O TUIY YIVIEBOAOPOJHOTO paaukana (IpeleibHbIE,
HENpeIeIbHbIe, apOMaTUYECKHUE), M0 YUCIY THIPOKCWIBHBIX I'PYII B MOJEKYJIE
(ogHO- M MHOTOATOMHBIE), IO THIy YIVIEPOJHOTO aTroMma, CBSI3aHHOTO C
TMIPOKCUIIBHOM IPYIIION (IIEPBUYHBIE, BTOPUYHBIE, TPETHYHBIE).

ONEeKTpOHHOE M NPOCTPAaHCTBEHHOE  CTPOECHHE  MOJEKYd  CIUPTOB.
['oMomornueckuii  psiit NOPEAENbHBIX  OJHOATOMHBIX  COUPTOB.  M3omepus
(monoxeHust PyHKIMOHAIBHON TPYMIIbI, YIJIEPOIHOTO CKEJIeTa, MEXKIaccoBas) U
HOMEHKJIATypa aJIKaHOJIOB.

OOmue cnocoObl TMOJMY4YeHHsI alKaHOJIOB: THJIpaTalus ajlKeHOB, THAPOJIU3
rajJloreHajkaHoB, BOCCTAHOBJIIEHHE KapOOHWIBHBIX coequHeHuil. CrocoOsl
IIOJIyYEHHNsI HEKOTOPBIX AJIKAHOJIOB: METUJIOBOTO CIIMPTAa — PEAKIUEN IIEI0YHOTO
TUAPOIN3a XJIOPMETaHAa M W3 CHUHTE3-Ta3a; JTUJIOBOTO CIMPTAa — CIHMPTOBBIM
OpOo’keHUEM TIIIOKO3bI U THpaTaluell 3TUjIeHa; MpornaHosa-1— BoccTaHOBIEHUEM
IPONUOHOBOTO  ajbpAeruia; MpolaHojia-2 — TUAPUPOBAHUMEM  aleToHa U
ruapaTalnvei nponuicHa.

dusnyeckue cBoMcTBa cnupToB. BomoponmHas cBsa3b. [IporHos peakimoHHOM
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CIIOCOOHOCTU TPENIENbHBIX OJHOATOMHBIX CIHUPTOB U €r0 MOATBEPKICHUE TMPU
PacCMOTPEHUH XMMHUYECKUX CBOMCTB CIHUPTOB: KHUCIOTHBIE CBOMCTBA, pEaKIUU
HYKJIEO(UIBHOTO 3aMEIIeHUsI C TallOr€HOBOJOPOJaMH, MEXMOJICKYJIsIpHas U
BHYTPUMOJIEKYJISIpHAsE AerujapaTanus (IoJydyeHHUe MpPOCThIX 3(UPOB U AJKEHOB),
peaKkIuu AETUAPUPOBAHUSI, OKUCICHUS U dTepUPUKAIIIU.

Husmme wu Beicmine (kupHblie) cnupThl. CHHTETUYECKHE MOIOIIHME CpPEACTBa
(CMC). Ob6nacTu mpUMEHEHUs] METaHOJIa HAa OCHOBE €ro CBOMCTB. TOKCHYHOCTH
meranona. OOjmacTd TPUMEHEHMs] STUIIOBOTO CIHUPTAa HAa OCHOBE €ro CBOWMCTB.
AJIKOT0JIU3M KaK COIMaIbHOE SBJICHUE U €ro NMpoduiIakTHKA.

MHoroaTroMHble COUPTbl. ATOMHOCTh CHHPTOB. [JIMKOIW ¥ TJIMIICPUHBI.
N3omepusi, HOMEHKIIaTypa U MOJyYeHHEe MHOTOATOMHBIX CIIUPTOB. (OCOOEHHOCTH
XUMUYECKUX CBOHMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHass peakius Ha
MHOT'OaTOMHBIE CITUPTHI.

OTUNIEHIIUKOIb U TJIMLEPUH, KaK MPEACTABUTEIN MHOTOATOMHBIX CIHPTOB. Mx
IPUMEHEHHE.

®enonbl. CocTaB M CTPOCHHME MOJEKYJbl (eHola. ATOMHOCTH (DEeHOIIOB.
["'oMonorudeckuit psiji, U30Mepusi U HOMEHKIATypa (HEeHOJIOB.

Crnioco0s1 monydeHus: (heHoa: U3 KaMEHHOYTOJIBHOM CMOJIbI, KYMOJIBHBIA CITOCO0,
U3 raJOr€HapeHOB U METOJIOM ILEIOYHOTO TUIABA.

dusndeckne cBoHCTBa (EHONIOB. XHUMHYECKHE CBOMCTBa (DEHOJA: KHCIOTHBIC
CBOICTBA, OKUCIICHUE, PEAKIIUU dIEKTPOPUIHLHOTO 3aMelleHns (TaJoreHnpOBaHue,
HUTPOBAHUE), TOJTUKOH/ICHCALIHS.

KauectBennbie peakiiuu Ha ¢eHON: ¢ OpOMHONM BOJONM W PacTBOPOM XJIOpHIA
xene3a(lll). [Ipumenenne henomnos.

JemoncTpamuun.  [IlapocTepKHEBbIE MOJEIA  MOJIEKYJT  OJIHOATOMHBIX
Y MHOTOQTOMHBIX CHUPTOB. Pu3MUecKHe CBOMCTBA 3TaHOJA, MpomnaHona-l,
Oyranomna-1. BzaumopeiictBue Hatpus co cnupToM. B3ammomeiicTBue crnmpra
C PacTBOpPOM JMXpomaTa Kaius B cepHod kuciote. [lonyyenue crnoxHoro sdupa.
[Tonyyenune »stunmeHa u3 srtaHoja. CpaBHEHHME pPEaKUUW TOPEHUS ITUIOBOIO

U nponwioBoro cnuptoB. OOHapyKeHHE STUJIOBOTO CHUPTA B  PA3IUUYHBIX
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MPOAYKTax € MOMOIIbI HOA0POpMHON mpoObl. B3aumopeiicTBue riauuepuHa
co ceexxeocaxaeHHbIM CU(OH),. Pacno3HaBaHue BOJHBIX pacTBOPOB TIIMLIEPUHA
u 3Ta”Hona. OTHOLIEHWE STWIEHIVIMKOJNSA W TJIMUEpUHA K BOAE U OPraHUYECKUM
pactBopuTesiM. PactBopuMocTh ¢deHONa B BOJAE MPU OOBIYHONW M TOBBIIICHHON
Temreparypax. BeitecHeHue ¢eHona u3 QeHossiTa HaTpUsl YroJAbHOM KHCIOTOM.
KauectBenHnbie peakiuu Ha  QeHosn:  oOeciiBeYMBaHME OpPOMHOW  BOJIBI
u ¢ pactBopoM FeCls. O6ecriBeunBanue denona pactBopom KMnO,.
IIpakTnyeckas padora Ne 3. MccnenoBanue CBONCTB CIUPTOB.

TEMA 7. AJIBAEI'AbI U KETOHBI (7/10 u)

Aabaeruabl. AlbJIeTuabl KaK KapOOHWIbHBIE OpraHnyeckue coenunenus. Cocras
UX MOJIGKYJl W DIJIEKTpOHHOE cTpoeHue. [‘oMonorudeckuilt psna, u3oMepus
Y HOMEHKJIaTypa aJlbJIerU/I0B.

CrocoObl  MONy4YeHUsl: OKHUCJIEHHE COOTBETCTBYIOIIMX CIUPTOB, OKHCIICHHE
yriaeBoaoposioB (Bakep-mporiecc), ruapaTtanus ajikKHHOB, MUPOIH3 KapOOHOBBIX
KHUCJIOT WM UX COJIEH, HIEIOYHON THAPOIN3 TUTaJIOr €HAJIKAHOB.

duznyeckue CBOMCTBA anpleruioB. [IporHo3 peaklMOHHON CIIOCOOHOCTH
anbAETHI0B. XUMUYECKHE CBOMCTBA: PEAKIMU MPHUCOECIUHEHUS (LIMaHOBOAOPOAA,
ruapocyibhuTta HaTpusi, peakTuBa | puHbsApa, THIPUPOBAHHE), PEAKIIHH
okucieHus (cepeOpstHoro 3epkasia u  komrwiekcamu  Mmenu(Il)), peaknuun
KOHJEHCAlMM  (QJIb0JIbHASS W KPOTOHOBAasi, C Aa30TUCTBIMU OCHOBAHUSMU
Y NIOJINKOHJEHCAIUN ), PEaKIUU 3aMEILIEHUS 10 OL.-YTJIEPOJHOMY aTOMY.

Keronbl. Keronsl kak kapOoHWIbHBIE coenuHeHHs. OCOOEHHOCTHM cocTaBa U
AJIEKTPOHHOT'O CTPOEHUS UX MOJIEKYII.

['omonornyeckuil psii, U30Mepusi 1 HOMEHKJIaTypa KeToHOB. CriocoObI MoTydeHus
KETOHOB.

duznyeckre CBOMCTBAa KETOHOB. [IpOrHO3 peakimoOHHOM CITOCOOHOCTH KETOHOB.
XVWMHYECKHE  CBOWCTBA:  peakuuud  OpucoequHeHus  (LMaHOBOJOpOAa,
ruapocynbduTa HaATpusi, peakTuBa ['puHbsIpa, TUAPUPOBAHUE), PEAKIIUU

OKHCJICHMSI, PEAKI[MU 3aMEIICHUS 10 0-YTJICPOTHOMY aTOMY.
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Jemonctpanuum. [lapoctepxueBsie u Ctroapra—bpurieda Moaenu anbaeruaos.
Oxucnenue OeH3abaeruaa KHCIJIOPOOM BO3/yXa. [Tonyuenue
dbeHondopmMaIbAETUAHOTO TOJIUMEDPA.

JlabopatopHbie onbIThl. [lonyuyeHue yKCycHOTO anbJeTU/Ia OKUCICHUEM
sraHona.  O3HakomisieHHe ¢ (U3MYECKMMU  CBOMCTBAaMM  aJibJECTHJIOB
(ameTanpaernia W BOJHOTO pacTtBopa ¢opmanbaeruna). Peakuus «cepeOpsiHOTO
3epkana». Peakuusi c rugpokcugom wMenu(ll) mpu nHarpeBanuu. OTHOIIEHUE
aleToHa K BoJie. AIIETOH KaK OPraHUYeCKUI paCTBOPUTEIIb.

IIpakTuyeckast padora 4. MccnenoBanue CBOMCTB albJAETU0B U KETOHOB.
TEMA 8. KAPBOHOBBIE KUCJIOTHI U UX ITPOU3BOJIHBIE (13/20 1)
KapoonoBble kucaornl. [lonsarrne o kapOoHOBBIX KucioTax. Kriaccudukaims
KapOOHOBBIX KHUCJIOT: IO TMPUPOJE VYIIEBOAOPOJHOIO paJuKaiga, IO YHUCTY
KapOOKCWJIbHBIX ~ TPYIIL.  ODJIGKTPOHHOE U  IPOCTPAHCTBEHHOE  CTPOCHHUE
KapOoKcmIbHOU rpynibl. KapOoHOBBIE KMCIOTHI B IPUPO/IE.

['oMonorudeckuit  psii  MOpeneinbHBIX OJHOOCHOBHBIX KapOOHOBBIX — KHUCIOT.
N3omepust 1 HOMEHKIIATYpa.

[Tonyyenne kapOOHOBBIX KHUCJIOT OKHCJICHHUEM aJKaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB U aJbAETUIOB, a TAKKE TUAPOIU30M (TPUTAIOTE€HATKAHOB, HUTPUIIOB).
[Tomyuyenne MypaBbMHOW KHUCJIOTHI B3aUMOICKUCTBHEM THUIPOKCHIA HATPUS C
okcusoMm yriaeposa (II), ykcycHoM — KapOOHMIMPOBAaHUEM METHUIIOBOTO CITUPTA U
Opo’KeHHEeM 3TaHOJIa, MPOIMTMOHOBON — KapOOHWIMPOBAHUEM ATHIICHA.
dusnyeckue CBONCTBa KAapOOHOBBIX KHUCJIOT, OOYCIOBIEHHBIE MOJSPHBIMH
MaccaMH ¥ BOJOPOJHBIMU CBSI3sIMU. [IpOTHO3 XMMHUUYECKHX CBOMCTB KapOOHOBBIX
kuciaoT. OOume cBOWCTBa KUCIOT. Peaknuu 1o yrieBOAOPOAHOMY paJvKaiy.
O6pazoBanre (QYyHKIMOHAIBHBIX MPOU3BOJAHBIX. Peaknus 3srepuduKanuu.
OO6pa3oBaHue rajJloreHaHTUAPUIOB, AaHTUJIPUIOB, aMUIOB, HUTPUIIOB.

MypaBbuHass W  yKCyCHas KHUCJOTBI, KakK TMPEJICTaBUTENHN MPEIeSbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOTHI. [lanbMUTHHOBAS U CTEAPUHOBAsI KUCIOTHI,
KaK MpPEeICTABUTEIN BBICIIUX MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.

AKpI/IJIOBaH N MCTAKPWJIIOBAA KHUCIIOTBI, KaK IIPCACTABUTCIM HCIPCACIbHBIX
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OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. OJIeMHOBas, IMHOJIEBAs U JIMHOJICHOBAs, KaK
MPEJACTABUTENIU BBICHIUX HEMPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ben3zoiinas u canumuioBasi, Kak MPEACTaBUTEIN apOMAaTUYECKUX KapOOHOBBIX
KHCJIOT. JIByXOCHOBHBIE KapOOHOBBIE€ KHCJIOTHI Ha IpUMEpEe IIIaBEJICBOM.
[IpumeHeHue u 3HaYeHNE KapOOHOBBIX KUCJIOT.

Coun kapOoHOBbBIX KHucJa0T. MbLia. [lonyueHnue coneil kapOOHOBBIX KHUCIOT Ha
OCHOBE OOIIMX CBOMCTB KHUCIOT: B3aUMOJICCTBHEM C AaKTUBHBIMU MeETaJIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH WM COJISIMHU. [lonyuyenue coneu
KapOOHOBBIX KHCJIOT IIEJIOYHBIM THIPOJIU30M CIIOKHBIX IGUPOB. XUMHUYECKHE
CBOMCTBa cojied KapOOHOBBIX KHCJOT: THAPOJIM3 MO KaTUOHY, PEaKIUU HMOHHOTO
oOMeHa, MUPOJU3, IJIEKTPOJIM3 BOAHBIX pacTBOpPoB. Mbuia. JKECTKOCTH BOABI U
cnocoOnl €€ yctpanenus. [Ipumenenue cosneil KapOOHOBBIX KUCIOT.

Caoxuble 3¢upbl. CTpoeHHe MOJEKYJ, HOMEHKJIATypa W HU30MEpPHsl CIIOKHBIX
a¢upoB. Mx dusndeckue cpoiictBa. CrnocoObl TOJYYEHUS CIIOXKHBIX 3(PHUPOB:
peakuus dSTepudUKalUU, B3aUMOJECUCTBUE CHUPTOB C aHTUAPUIIAMH WIIU
raJOreHaHrupuaMyu KHUCJIOT pEeaKlueldl MOJIMKOHIACHCAMM Ha IpUMepe
NoJIydeHUs ToJudTIIeHTepedTanaTa. XUMHUUECKHE CBOMCTBA CIOXKHBIX 3(QUPOB:
ruaposiu3 u ropenne. [IpuMenenre ciaoKHbIX 3(UpOB.

Bocku u sxupbl. Bocku, X cTpoeHHe, CBOWCTBA M KJIacCU(PUKAIUS: pACTUTEIIbHbBIC
Y )KUBOTHBIE. bruonoruyeckas poiib. JKupel, UX CTpPOCHUE U CBOMCTBA: OMBUICHHE,
TUAPUPOBAHUE PACTUTEIBHBIX JKUPOB. buonormueckas posib KUPOB. 3aMeHa
KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

HMemonctpanuu. [IlapoctepkaeBbie u CtroapTa—bpuriieda Moenu anbaeruaoB.
Oxkucnenue OeH3zanpaeruaa KHCJIOPOJIOM BO3/lyXa. [lonyuenue
denondopmanpaerngHoro monumepa. [llapocTepkHEBbIE MOIETH  MOJEKYI
KapOOHOBBIX KuCHOT. Tabmuma «Kmaccudukamumss KapOOHOBBIX — KHCIIOTY.
dusnueckue CBOMCTBA JTaHONa, mpomnaHona-l, OyraHona-l. Ilomyuenue
yKkcyHouzoammioBoro 3dupa. Komnekuusi opranudeckux KuciaoT. OTHOLIEHUE
MpeAeIbHBIX U HEMPEAEIbHBIX KUCIOT K OPOMHOM BOJIE U pacTBOPY MepMaHraHaTa

kanus. [lomyuenne mbuta u3 xupa. CpaBHEHHE MOKOIIUX CBOMCTB XO3MCTBEHHOTO
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Mbu1a 1 CMC B xé€ctkolt Boae. Komneknust cinoxubix 3¢upos. [llapoctepxueBbie
MOJIEIM MOJEKYJ CIOXHBIX 3(QUPOB U H30MEPHBIX UM KapOOHOBBIX KHUCIOT.
[TonyueHne nOpUATHO NAXHYIIETO CIOXKHOTO 3¢upa. OTHOIIEHUE CIUBOYHOTO,
MOJICOJIHEYHOI'0, MAIIMHHOTO Macejl U MaprapuHa K BOJHBIM pacTBOpam Opoma
u KMnOa.

JlabopatopHbie onbIThl. O3HAKOMIIEHHE C PU3NYECKUMH CBOMCTBAMH HEKOTOPBIX
IpeAebHBIX OJHOOCHOBHBIX KHCJOT: MYpPaBbUHOM, YKCYCHOHM, MAacJsSHOM.
OTHOILIIEHUE PaA3IMYHBIX KHUCJIOT K Boje. B3amMmojeicTBHE pacTBOpa YKCYCHOM
KuciaoTel: ¢ MeTamuioM (Mg wimu Zn); okcumom meramia (CuQ); ruapokcumaom
metamia (Cu(OH), wmu Fe(OH)s), combio, (NazCOs u pactBopoM MbLIA).
O3HakoMiieHHe ¢ oOpaslamMu CIOXKHBIX 3¢PupoB. OTHOIIEHHUE CIOXHBIX A(PUPOB
K BOJIC M OpPraHWYECKHM BellecTBaM (KpacutessiM). BriBejeHue KUPHOTO ISITHA
C TIOMOIIIBIO CIIOKHOTO 3¢upa. PacTBOPUMOCTH KUPOB B BOJIE€ M OPraHUYECKHUX
pPacTBOPUTENSX.

IIpakTnueckas padora 5. VccienoBanue CBONCTB KapOOHOBBIX KHUCIOT M HX
POU3BOJHBIX.

TEMA 9. YTJIEBO/bI (10/13 u)

Yraesoabl. CocTtaB MOJIEKYJI YIVIEBOJIOB M UX cTpoeHue. Kiaccudukarus
yIJI€BOJOB: MOHO- JH-, OJIUTO- W MOJUCAaXapuabl, KETO3bl U allbJI03bl; TETPO3bI,
NEHTO3bl, IreKco3bl. BoccTaHaBnuBaromMe W HEBOCCTAHABIMBAIOLIKUE YTJIEBOJIBI.
buonorudeckas poyib yrieBoAOB U 3HAUCHHUE B KU3HU YEIIOBEKA.

Monocaxapuapl. CTpoeHHE MOJEKYJIbl W (HU3WYECKHe CBOWCTBA TIIFOKO3HI.
[Huknuyeckune GHOpMBbI TITIOKO3bI U UX OTPaKEHHE C ToMoIlbio hopmyn Xeyopca.
['muko3uanbli  TUApokcua. o-D-rmioko3a u  f-D-rmoko3a. Tayromepust Kak
pe3yabTaT PaBHOBECHS B PACTBOPE TIFOKO3BI.

[Tonyyenune rmroko3bl. @oToCHMHTE3. XMMHYECKHE CBOMCTBA: pPEAaKUUH IO
anbJACTUIHOW W TO TUAPOKCUIBHBIM TpynmnaMm. CHupTOoBOE, MOJOYHOKHCIOE
Y MACIITHOKUCJIO€ OpOKEHUS TITIOKO3BI.

O®pykTo3a Kak wu3oMep IIOKo3bl. CTpykTypa M (PU3MYECKHE U XUMHUYECKHUE

CBOICTBA.
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Jucaxapuabsl. CrpoeHne wmousekyn aucaxapuno. Caxapoza. Haxoxxnenune B
npupoze. IIpousBoacTBo caxapossl U3 caxapHOM CBEKIIBI. XMMHUYECKUE CBOMCTBA
caxapo3sl. JIakTo3a 1 ManpTO3a Kak H30MephI caxapo3bl. VX CBOMCTBA M 3HAYCHHE.
Homucaxapuabl. CtpoeHue woiiekyn nonucaxapunaoB. Kpaxman. CoctaB u
CTPOCHHME €ro MOJIEKYJ. AMWIO3a U aMWIONEKTUH. XUMHUYECKHE CBOWCTBA:
TUAPOJN3 W KAdeCTBEHHAs peakuusa. HaxoxzaeHue B npupone, IOIyYEHUE
Kpaxmaja U ero npuMeHeHue. bruomornueckas poib Kpaxmana.

CrtpoeHnue MoJeKyn LeiUToa03bl. CBOMCTBA LEUIION03bI: 00pa30BaHUE CIOKHBIX
5(GUpPOB U MPOAYKTOB aJTKUIMPOBaHUs. HUTpAThI U arieTaTsl HEJUTI0I03bl — OCHOBA
MOJIYYEHHUsI B3PHIBUATHIX BEIIECTB M HCKYCCTBEHHBIX BOJIOKOH. HaxoxneHue B
npupojie u e€ Guosornueckas posb. [[puMeHeHne HeuTI0I03bl

JemoncTpanuu. O0pa3ipl yriieBoaoB U uzaenuil u3 Hux. IlodyueHnue caxapara
KaJIbLIUSI M BBIJEIEHUE caxapo3bl M3 pacTBopa caxapaTa Kaublus. Peaknus
«CepedpSHOTO 3epKaay IS TI0K03bl. Peakinm ¢ yKCHHCEPHUCTOM KUCIOTOM.
OTHOIlIIEHHE PACTBOPOB caxapo3bl M MaiabTo3bl K ruapokcuay wmeau(ll).
O3HakomiieHHe ¢  (U3MYECKMMH  CBOMCTBaMHM  Kpaxmana.  [lomydyenue
KpaxMaJlbHOTO  Kieicrepa. O3HakomieHHE C  (DU3MYECKUMU  CBOWCTBAMH
1esutono3sl. [lomyyeHne HUTPATOB UEIUTIOIO3bI.

JlabopatopHble onbIThbl. O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBAMU TITIOKO3BI.
B3aumoperictBue riatoko3sl ¢ TuapokcuaoMm meau(ll) mpu komHaTHOM TeMmepaType
Y Ipu HarpeBaHuu. KUCIOTHBIN rugponu3 caxapossl. KauecTBeHHas peakuus Ha
KpaxMall. O3HaKOMIJIEHHE C KOJUIEKIIMENW BOJIOKOH.

IIpakTunyeckas padora 6. MccnenoBanue CBOMCTB YIJIEBOJIOB.

TEMA 10. ABOTCOIAEPKAIIUE OPI'AHUYECKHUE COEAUHEHUSA
(15/25 4)

Amunbl. [lomstne 00 amwnax. Krnaccudukamuss aMuHOB: TIO  YHCIY
YIJIEBOJIOPOJIHBIX PaJUKaIOB (TIEPBUYHBIE, BTOPUYHBIC, TPETHUYHBIE) U MO HX
npupojie (anudarruueckue, apOMaTUYECKUE U KUPHO-APOMATHUECKHUE).
DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI aMUHOB. ['oMoJornueckui

psAl, UW30MEpHsT W HOMEHKJIATypa MpedeNbHbIX alu(paTUYECKUX aMHUHOB.
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['omonoruueckuii psi, U30MEPUS U HOMEHKJIATYpa aApOMATUYECKUX aMUHOB.
CnocoObl monyyeHus anugaTuyecKuX aMUHOB: B3aUMOJCHCTBHEM aMMHUaKa CO
CIIUPTAMH, B3aMMOJECHCTBUEM TaJOTCHAJIKAHOB C AMMHAKOM, B3aUMOJICHCTBHEM
COJIEU aJIKWUJIAMMOHHS CO IIENO0YaAMHU

Croco0nbI MoayYeHusl apoMaTUYECKUX aMUHOB: BOCCTAHOBJIEHUEM apOMAaTHUUYECKUX
HUTPOCOEIMHEHUH (peakius 3uHKWHA), B3aUMOJCHCTBUEM apOMaTUYECKUX aMUHOB
C TaJieHaJIKaHAMMU.

[IporHo3 peakIMOHHOW CIMOCOOHOCTM aMHHOB Ha OCHOBE WX DJIEKTPOHHOIO
cTpoeHusd. XUMHUUYECKHE CBONCTBA AMHUHOB, KaK OPraHUYECKUX OCHOBAHUM.
Peakiiuu 25eKTpoPUIBHOTO 3aMeIICHUST apOMAaTHYECKUX aMHHOB, Peakiuu
OKHCIieHUs, ankuiaupoBanus. OOpa3oBaHue amMuj0B. B3anMojelicTBe aMHUHOB C
a30TUCTOMN KUCIOTOU. [[puMeHeHe aMMHOB Ha OCHOBE CBOMCTB.

AMUHOKHCJIOTBI. [loHsitne 00 amuHoOKucimoTax. CTpoeHHME MOJIEKYl U
HOMEHKJIaTypa aMUHOKHUCJIIOT.

CnocoObl TIOJIydeHUsST aMUHOKHCIIOT: THUAPOIN3 OENKOB, CHHTE3 Ha OCHOBE
raJjloreHONPOU3BOIHBIX ~ KapOOHOBBIX  KHCJIOT, IMAHTUJIPUHHBIA  CHUHTE3,
OMOTEXHOJIOTUUECKHUH CITOCO0.

dusnyeckue CBOWCTBA aMHHOKHUCIOT. AMHWHOKHCIOTHI Kak aM@oTepHbIe
OpPraHMYeCKUE COCAUMHEHUS: B3aUMOJCUCTBUE C KHUCIOTaMM M IIEJIOYaMH,
oOpa3zoBaHue OUIIOIIPHOTO MOHA. Peakiuu strepudukanuy 1 KOHACHCAIIUH.
[lentunnas cBs3b U nonunenTuAbl. KayecTBeHHbIE peaklMM HA aMUHOKHCIIOTHI:
HUHUTUJPUHOBAsT W KCAHTONPOTEHMHOBaHHUs. I[IpuMeHeHHe aMHHOKUCIOT U
Ouonoruyeckas poiib MENnTUIOB.

beakn. Crpykrypsl MOJEKyJl O€JIKOB: TIE€pBUYHAs, BTOPUYHAsA, TpETUYHAS,
geTBepTuyHas. CuHTe3 OenkoB. CBolcTBa OENKOB: JEHATypalus, THIPOJIH3,
KaueCTBEHHBIE peakiuu. buonorndeckue GyHKIUNA OEITKOB.

HyxkneunoBble kucjaorbl. [loHsTHE 00 a30THCTBHIX OCHOBaHUAX. HykiieMHOBBIE
kucnotel: PHK n IHK. Hykneoruasl u ux cocraB. CpaBuenue /IHK u PHK n nx
pOJIb B IIEpeiauu HACJIEICTBEHHBIX MPU3HAKOB OPraHU3MOB U OUOCHHTE3€E OelKa.

HemoncTpamun. ®usnueckue cBoiictBa aHwiuHA. OTHOIeHHME OeH307a
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U aHWIMHa K OpomHoM Bozae. Komekuusi aHMIMHOBBIX Kpacuteneil. ['openue
MeTWJIaMrHa. B3auMmopaencTBue METWIaMMHA W aHWJIMHA C BOJOW M KHUCIOTaMHU.
OxkpaimvBaHue TKaHEW AaHWIMHOBBIMU  KpacuTedsiMu. [uuponu3  OelIKoB
c momoIpio mencuHa. OOHapykeHue (YHKIMOHATIBHBIX TPYHI B MOJEKYJax
aMUHOKHCIIOT (Ha mpuMmepe riaunuHa). OOHapyKeHHEe aMUHOKUCIOT C MOMOIIBIO
HUHruapuHa. PacTBopeHme u ocaxkaeHue OenkoB. [leHarypaius O€NKOB.
KauectBennnie peakiuu Ha 6enku. Monenu JJHK u pasnuunbix Bugos PHK.
JlaGopaTopHbie onbIThbI. V3roTOBICHHE MIAPOCTEPKHEBBIX MOACIEH MOJIEKYI
U30MEPHBIX  aMHMHOB.  V3roTOBIEHME  MOJEJIEN  MPOCTEHIIUX  MENTUJIOB.
PactBopenue GenkoB B Boje W ux koaryismnus. OO6HapyxeHue Oejika B KYpUHOM
SINIIE U MOJIOKE.
IIpakTuueckasi padora 7. AMUHBI. AMUHOKHCJIOTHI. benku.
IIpakTuueckas padora 8. nenrudukaius opraHu4ecKuX COSIUHEHUN.

Oowmas xumus. 11 kaace
TEMA 1. CTPOEHUE ATOMA. IEPUOJINYECKNH 3AKOH
N NNEPUOANYECKAA CUCTEMA XUMHNYECKHUX 9JIEMEHTOB
A. U. MEH/IEJIEEBA. (10/15 u).
Ctpoenne aTtoma. CiioxkHOE cTpoeHHE aToma. [[oka3aTenbCcTBa 3TOro: KaTOIHbIE U
PEHTTeHOBCKHUE J1y4dH, PoTodh(DEKT, paguoakTUBHOCTh. OTKPHITHE dIIEMEHTAPHBIX
YaCTHUIl: AJIEKTPOHA W HYKJIOHOB (MMPOTOHOB U HEWUTpoHOB). Moxaenu ToMcoHa,
Pesepdbopma, bopa. Ilocrymater bopa. CtpoeHne atoma B CBETe KBaHTOBO-
MEXaHUYECKUX NPEINCTABICHUMN.
Hyxnonsl (mpoTOHBI U HEUTPOHBI), HYKIUALL [loHsATHE 00 M300apax M M30TOMAX.
SnepHble peakuu U X ypaBHEHMUS.
KopnyckynsipHo-BoaHOBOM qyann3M 35iekTpoHa. [loHsTre 351eKTpoHHOM opOuTanu
U DJICKTPOHHOTO o0Jiaka. S-, P-, d- u f-opOurtammu. KBanTtoBhlie 4ymcna. CtpoeHue
3JIEKTPOHHOM 000JIOYKH aToMa.
[Topsimok 3amojgHEHHs] 3JIEKTPOHAMH AaTOMHBIX OpOUTaneid B COOTBETCTBUU C
MPUHIIMIIOM MUHHMYyMa 3Hepru, 3anpetoMm llaymnu, nmpaBunom XyHnaa, mpaBHIOM

KiieukoBckoro. 3nekTpoHHbIe (HOPMYIIBI aTOMOB U HOHOB.
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Iepuoauueckuii 3axon /JI. U. MenpneseeBa. [Ipeanocbulku OTKpBITHS: pabOThI
MPEIIECTBEHHUKOB, PEIICHHUS] MEXAYHAPOIHOIO Che3/1a XUMHUKOB B T'. Kapicpys,
JIMYHOCTHBIEC KadecTBa Jl. 1. MeHpaeneena.

OTkpbITHE  TEPUOAMYECKOro  3akoHa.  MenzaeneeBckas  GoOpMyJIUpPOBKA
MEPUOJIUYECKOTO 3aKOHA. B3aMMOCBS3b MNEPUOAMYECKOTO 3aKOHA W TEOpPUU
ctpoenus atoma. CoBpeMeHHast (POpMyIHpPOBKa MEPUOAUIECKOTO 3aKOHA.
B3anmoCBS3b  MEPUOAMYECKOTO  3aKOHA W MNEPUOAUYECKOM  CHCTEMBI.
[lepuonnueckass cucrema W cTpoeHHe atoma. DUBMYECKUN CMBICT CUMBOJIUKHU
NEPUONYECKON CUCTEMBI.

N3meHeHne CBOWCTB AJIEMEHTOB B MEPHOJIaX U TPyNIax, Kak (QYHKIHUS CTPOSHUS
ux atoMoB. [loHsiTHe 00 SHEPrUM MOHU3AIUU U CPOJICTBA K DJICKTPOHY.
[TepuoAMYHOCT, UX HM3MEHEHHS METAJUIMYECKUX W HEMETANIMYECKUX CBOMCTB
AJIEMEHTOB B Tpynmax M TNepuojaX, Kak (QYHKIUS CTPOCHHUS DSJICKTPOHHBIX
000JI0YEK aTOMOB.

3HaueHUE NEPUOIUYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMBI.

JemoncTpanuu. ®orodddext. Katoausie myun (371€KTPOHHO-TyYEBbIE TPYOKH).
IToptperst Tomcona, Pesepdopna, bopa. Iloptpersi HMBanenko wu I'amona;
bepuenuyca, [leGepeiinepa, Hseronenaca, MenaeneeBa. Mognenu opOutaiei
paznuyHoi  (popmbl. CHeKTpbl TOIVIOMIEHUS W HWCIYCKaHUS COEIUHEHUU
XUMUYECKUX BJEMEHTOB (C IMOMONIBIO CIEKTpOcKomna). Pa3nuuHble BapuUaHTBI
TaOIHUI] TIEPUOJAMYECCKON CHCTeMbl XHMHUYeckuX sjeMeHToB /JI. M. Menneneena.
OOpa3ipl MPOCTHIX BEIMIECTB, OKCHJAOB M THUIAPOKCHIIOB JJIEMEHTOB TPETHEro
[IEpUOJIa U IEMOHCTPALIMS UX CBOWCTB.

TEMA 2. XUMHUYECKAS CBSI3b U CTPOEHUE BEIHIECTBA (10/14 u)
Xumnueckasi cBsi3b. [loHsiTHE 0 XUMHUEeCKOU CBsI3U. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKOU CBS3U: SHEPTUS, JJIMHA, TUIOJIbHBI MOMEHT.

NonHas xumuueckasi CBA3b U MOHHbIE KPUCTAIUIMYECKHE PEUIETKH. 3aBHCUMOCTD
(U3UYECKUX CBOMCTB BEUIECTB OT TUMA KPUCTATUIMYECKON PEIIETKH.
Bo30yxnénnoe cocrossaue aroma. IloHsaTtue o KoBasieHTHOM CBsi3M. OOMEHHBIN

MEXaHHW3M 00pa3oBaHUsA  KOBAJIEHTHOM  CBSA3U.  ODJIEKTPOOTPULIATEIHHOCTD.
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HanpaBineHHOCTh KOBAJIEHTHOM CBSI3H, €€ KPAaTHOCTb. G- U T- CBA3U. [[OHOpHO-
aKLUENTOPHBIA ~ MEXaHW3M  OOpa3OBaHMsSI  KOBAJIEHTHOM  CBA3U.  THIIBI
KPUCTAIUIMYECKUX PEIIETOK C KOBAJIEHTHOM CBSI3bI0: ATOMHAs U MOJIEKYJIIPHAs.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTAJUTMYECKON PEIIETKH.
[Ipuponga xuMHYecKoll CBA3M B MeTaiax M ciuiaBax. OOmwue ¢uznueckue
CBOMCTBA  METAJUIOB:  TEIUIO- W 3JIEKTPONPOBOJHOCTh,  IIJIACTUYHOCT,
MeTaJNInYecKuil 0J1eCK, MarHUTHBIE CBOMCTBA.

Merannuyeckas KpucTasinyeckas pemérka M e€ O0COOEHHOCTH, KakK (DyHKIHs
METAJUTMYECKOU CBSI3H.

Komniexkcuble coeaunenus. KomrmuiekcooOpazoBaHue M KOMIUJIEKCHBIE
coenuHenusd. CTpoeHHE KOMIUIEKCHBIX COEIUHEHUM: KOMIUIEKCOOOpa3oBaTeib |
KOOPIMHAITMOHHOE YHCIIO, JIUTAH/Ibl, BHYTPEHHSISI U BHEIIHSS C(EpHI.
Knaccuduxaiys KOMIUIEKCOB: XeJiaThl, KATUHOHHBIC, aHUOHHBIC U HEWUTpaJbHEIE,
AKBAKOMIUIEKChI, = aMMHAaKaTbl, KapOOHUJIBI  METAJLJIOB. Homenxkiarypa
KOMIUIEKCHBIX COEAMHEHUM U UX CBOWCTBA. Jluccouuamuss KOMIUIEKCHBIX
COeIMHEHN. 3HAYEHNE KOMIUIEKCHBIX COEJUHEHUN U UX POJIb B IPUPO/IE.
ArperaTHble COCTOSIHUSI BemiecTB M (ha3oBble mepexoabl. ['a3el U ra3oBble
3akoHbl (boitnga-Mapuorra, Illapnsa, ['eit-Jlroccaka). YpaBHenue MeHnaneesa-
Knanenipona pgns  wuwpeansHoro rasza. JKunkoctn. TekydecTb, UCIapeHHE,
KPUCTAJUIN3ALIUSL.

Teépnpie BemecTtBa. [lmaBnenune. @azoBbie mnepexoapl. CyOnumanus
necyonumarnus. JKuakue kpuctamwisl. [Inazma

Me:xkMouieRyasipHbIe B3aumoaeicTBus. BogoponHas cBA3b U €€ pa3HOBUIHOCTH
MEXXMOJIEKYJISIPHAS. U BHYTPUMOJICKYJsIpHas. PU3WUECKHE CBOWCTBA BELIECTB C
BOJIOPOJIHOM CBs3bI0. E€ Ononoruveckast poib B OpraHU3aluyd CTPYKTYp OCIKOB H
HYKJIIEMHOBBIX KHUCJIOT. BaHaepBaaJbCOBO B3aWUMOJECHUCTBUE W €0  THIIbBL:
OPHUEHTALIMOHHOE, MHIYKIMOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanun. Koiutekuus KpHCTaUIMYECKUX BEIIECTB HOHHOTO CTPOEHHS,
aMOp(HBIX BEIIECTB M HW3ACIUA W3 HUX. Mojelu KpUCTATUIMYECKUX PEIIETOK

C MIOHHOW CBS3bI0. MoJenn MOJEKyJl pPa3JIMdHOW apXUTeKTypsl. Mojenu
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KPUCTAJNIMYECKUX BELIECTB ATOMHOM M MOJIEKYJIPHOM CTPYKTYypsl. Kosmeknus
BEIIIECTB aTOMHOI'0O U MOJICKYJIIPHOIO CTpOe€HMA W u3fenuid u3 Hux. [loprper
Bepuepa. I[lonydeHne KOMIUIEKCHBIX OPraHMYECKHMX W HEOPraHUYECKUX
COCMHECHUM. JlemoHcTpanus CyXHuX KPUCTAJUIOTUAPATOB. Monenu
KPUCTAUIMYECKUX PEIIETOK METALIOB. Boaa B  pasiauyHBIX arperaTHbIX
cocTtosiHuAX U e€ (a3oBbie nepexonbl. Bo3ronka mona minu OEH30MHON KUCIOTHI.
Huarpamma «®a3zoBsie nepexo/sl BemecTsy. Moaenu monekyn JJHK u 6enka.
JlaGopaTopHble onbIThl. B3anMoielicTBUE MHOTOATOMHBIX CIIUPTOB M TJIFOKO3BI
¢ (PeMHTOBOI XMAKOCTEI0. KauecTBeHHbIe peakyu Ha HOHBI Fe?* u Fe3*,
IIpakTnueckas paGora 1. [lonmyyeHue  KOMIUIEKCHBIX  OpPraHUYECKUX
Y HEOPraHMYECKUX COCTMHEHUH U UCCIEOBAaHUE UX CBOWCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMBI U PACTBOPBI (9/12 4)
JlucnepcHbie cucTeMbl. XUMHUYECKHAE BELIECTBA U CMECH. XMMHUYECKasi CHCTEMA.
['oMoreHHble W reTeporeHHsle cMmecu. JlucmepcHass cucTteMa: JUCIEPCUOHHAs
cpena u qucnepcHas ¢gaza. Knaccudukaiys AUCTIEPCHBIX CUCTEM.

Aspozonu.  [lpomemneHTtel. Omynbcuu W AMmyidbratopel.  CycneH3uw.
CenuMeHTaIINS.

Komnouansie pactBopbl. Dpdext Tunnans. [lomydeHne KOIOUIHBIX PacTBOPOB
JTUCTIEPCUOHHBIM, KOHJCHCAIIMOHHBIM W XUMHUYECKUM crocobamu. 30mu |
Koaryyanus. ['enu u cuHepe3uc. 3HaueHHE KOJJIOMIHBIX CUCTEM.

PacTBOpbl. PacTBOpPEI Kak I'OMOIEHHBIE CHUCTEMBI U MX THIIBI: MOJICKYJIIPHBIE,
MOJIEKYJIIPHO-HOHHBIE, HOHHBIE. CIIOCOOBI BBIPAyKEHUSI KOHUEHTPALMH PACTBOPOB:
o0BbEMHas, MaccoBas M MOJbHas JOJNM PAcTBOPEHHOTO BemiecTBa. MonspHas
KOHIICHTPALIUS PACTBOPOB.

JemoncTpanuu. OOpa3ipl AUCIEPCHBIX CUCTEM M HMX XapaKTepHbIE MPU3HAKH.
OO6pa3upl (KOJUIEKIMHK) OBITOBBIX W MPOMBIIUIEHHBIX a3p030Jed, SMYJIbCUI
u cycnensui. lIpoxoxxnenwe myda cBeTa Yepe3 KOJUIOWAHBIE W HCTUHHBIE
pactBopbl (3 dexkt Turmans). 3aBUCMMOCTb PACTBOPUMOCTH B BOAE TBEPIBIX,
KUJKUX U Ta3000pa3HbIX BEUIECTB OT TeMneparypsl. [lomydueHne nepechleHHoro

pacTBOpa TI/IOCYHB(l)aTa HaTpusa U €TI0 MI'HOBCHHAA KPUCTAJIIN3 allA.
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JlaGopaTopHbie ONBITHI. 3HAKOMCTBO C KOJUIEKIIUSMH MHUIIEBBIX, MEIUIIUHCKUX
1 Ouosiornyeckux rene u 3oseil. [loaydeHue KOJUIOMIHOTO pacTBOpa XJIOpHUIA
xenesa(Ill).

IIpakTnueckas paGora 2. PacTBOpMMOCTh BEIIECTB B BojA€ M (aKTOpbl €€
3aBUCUMOCTHU OT Pa3IUYHBIX (PaKTOPOB.

IIpakTuueckass padora 3. OuncTka BOAB (UIBTPOBAHUEM, JTUCTUIUISAIIUCH
U [IEPEeKPUCTAIIIN3ALUEN.

IIpakTnueckas padora 4. [IpurorosieHue pacTBOPOB pa3IMIHON

KOHIICHTPaIINH.

IIpakTnuyeckas padora 5. OnpejeneHre KOHIEHTPAUU KUCIOTHl TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU IIPOTEKAHUA XHUMHUUYECKHUX
PEAKIIUHN U ®U3UKO-XUMHUYECKHUX ITPOIIECOB (9/14 )

OCHOBbI XMMHYECKOH TePMOAMHAMHUKH. XUMHUYECKAas TEpPMOJMHAMUKA.
Tepmonnnamuyeckass cucteMa. OTKpbITas, 3aKpbITasi, U30JUPOBAHHASI CHUCTEMBI.
BHyTpeHHsIs 3HEprusi CHUCTEMBbl. DHTANbIUSA, WU TEIJIOCOJECPKAHUE CHUCTEMBI.
IlepBoe Hawano TepMOAWHAMHUKH. V30XOpHBIM W W300apHBI  MPOIECCHI.
TepmoxuMuveckoe ypaBHEHHUE.

Onrtanenus. CtanaaptHas sHTanbnus. Pacd€t sHTanbnuu peakiuu. 3akoH ['ecca
U CIEACTBUSA M3 HEro. OHTpomnus. BTopoe W TpeTrbe Hauyasa TEPMOJAMHAMUKHU.
CBobopanas sneprus ['nu66ca.

Ckopocts xumnuyeckux peakumii. IloHsitue o ckopoctH peakuuu. DHEprus
aKTHUBAallUM W AaKTUBUPOBAHHBI KOMIUJIEKC. 3aKOH JEHCTBYIOLIMX Macc.
Kunetnueckoe ypaBHEHHE U KOHCTAHTA CKOPOCTH XUMHUYECKOMN peakuuu. Ilopsaok
pEaKUnH.

@akTOphl, BIMAKOIIME HA CKOPOCTh TOMOI€HHOW peakluu: NOpupoja u
KOHIIEHTpAllUsl  PEarupyrolux  BELIECTB, Temmeparypa. leMmmnepaTypHbId
koddunment. Ypasuenue C. AppeHuyca.

@akTOpbl, BIHSAIONIME HA CKOPOCTh TIE€TEPOr€HHOW pEAKIMUU: KOHUECHTPALUA

pearupyromux BCIICCTB U INIOIadb UX COIIPUKOCHOBCHHUA
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OCHOBHbIC TIOHSITUS KATAIUTUYECKOM XMMHUHU: KaTaJIu3aTOpbl U  KaTajus,
TOMOTEHHBIA M TETEPOTCHHBIA KaTaliu3, MPOMOTOPHI, KATAIMUTHYECKUE SIbl U
MHTUOUTOPBL. MexaHu3M JeiCTBUS KaTalu3aTOpPOB.

OcHOBHBIE THIIBI KaTajin3a: KUCJIOTHO-OCHOBHOM, OKHUCJIUTENBHO-
BOCCTaHOBHUTEJbHBIN, METAUIOKOMIUICKCHBII U KaTaiu3 METaJJIAMH,
dbepmeHnTaTuBHbI. DepMeHTH, KaKk OWOJOTUYECKHE KaTalu3aTopbl OEIKOBOM
IPUPOIBI.

Xumnueckoe paBHoBecue. [loHarne 00 0OpaTUMBIX XUMHUYECKUX IMPOIECCaXx.
XUMHYECKOE PABHOBECHE M KOHCTaHTAa paBHOBecUA. (CMEIIEHHE XUMHUYECKOTO
paBHOBECUSI HM3MCHEHHEM KOHIICHTPAIIMW BEIIECTB, W3MEHEHHUEM JaBJCHUS W
TEMIIEPATYPHI.

JemMoHcTpamun. DK30TEPMHUUECKHUE MPOLIECCH Ha IPUMEPE PACTBOPEHUSI CEPHOM
KHUCJIOTBHI B BOJIE. DHJIOTEPMHUYECKUE MPOLECCH HAa MPUMEpPE PACTBOPEHUS COJEH
aMMoHusA. M3ydyeHHe 3aBUCMMOCTH CKOPOCTH XHMHUYECKOW peakiuuu OT
KOHIICHTPAIIMM BEIECTB, TEMIIEPATyphl (B3aUMOACHCTBHE THOCYJb(aTa HATPHUSI
C CEpHOM KHUCJIOTOM), MOBEPXHOCTU COMPUKOCHOBEHUS BEIIECTB (B3aUMOCHCTBHUE
COJITHOM KHCJIOTBI C TpaHyJlaMd U TIOPOIIKAMHU aJTIOMHHHUS WU IIMHKA).
[IpoBeeHrE KaTaIUTUUECKUX PEAKIUN Pa3JIOKEHUs TMEePOKCHIa BOJOPOJaA,
TOPEHHS caxapa, B3aUMOJCUCTBUS MOJa U atoMuHusA. Kopposus xkene3a B BOAHOU
cpeae ¢ yporponuHOM H 0e3 Hero. HaGmiomeHuwe CMEIIEHHS XHUMHUYECKOTO
paBHOBecus B cucteMax: 2NO; «» N2Os, FeCl; + KSCN « Fe(SCN)3z + 3KCI.
JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ koJuiekuueit CMC, coaepkaiiux 3H3UMBI.
IIpakTnuyeckas padora 6. 3yueHnue BIusHUAS pa3InyHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIUH.

TEMA 5. XUMHNYECKHUE PEAKIIUU B BOJAHBIX

PACTBOPAX (12/21 4)

CgoiicTBa pacTBOPOB 3JIEKTPOJaMTOB. Boma — cnabwiii snexkrponut. Katnon
rugipokconnsi. HMonHoe mpousBedaeHue BoAbl. HeuTpanbHas, KUCIOTHAsA |

menouHas cpeasl. [lonstue pH. Bogopoansiit mokasarens. Maaukaropsl. Poss pH
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cpeapl B TMPUPOAE U JKU3HM YenoBeKa. VOHHBbIE peakiuu W YCIOBHS UX
MPOTEKaHUS.

Pannue npencraBneHus O KUCIOTaX M OCHOBAHUSX. KUCIOTBI MU OCHOBaHHS C
MO3ULIMU TEOPUHU IIEKTPOJIUTHUUECKON TUCCOUMALUU. TeopHsi KUCIOT U OCHOBAHUM
Bbpencrena—1Jloypu. Conpsk€HHBIE KUCTOTHI U OCHOBaHUS. AM(OIUTEHI.
Knaccudukanus KUcioT u cnocoObl ux nojgydenus. OOLue XuMUYeCKUe CBOMCTBA
OpPraHMYEeCKUX U HEOPraHWYECKUX KUCIIOT: PEaKUUHU C METaJIaMH, C OKCHUJIAMU U
TUIPOKCUAAMUA METAIJIOB, C COJISIMHU, CO crupTtamMu. OKHUCIUTEIbHBIE CBOMCTBA
KOHILICHTPUPOBAHHOM CEPHOU U a30THOU KHUCJIOT.

Knaccuduxanus ocHoBaHMIT U crocoObl uX mnonydeHus. OOme XUMUYECKHE
CBOWMCTBA IIENOYEH: pEaKUUH C KUCIOTaMHU, KHUCIOTHBIMU U aMOTEPHBIMU
OKCHJIaMHU, COJISIMH, HEKOTOPHIMU METAJJIAMU U HEMETalJIlaMH, C OPraHUYEeCKUMU
BelllecTBaMHU  (TaIOMIONIPOU3BOHBIMU  YTIIEBOJIOPOJIOB, (DEHOJIOM, KUpaMu).
XHWMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUW: pPEAKIMH C KHUCIOTaMH,
peakuuu pasNioOKEeHHs M KOMIUIeKcooOpa3oBaHusa. XHMHUYECKHE CBOMCTBa
OECKUCIOPOIHBIX OCHOBaHWH (aMMHaKa M aMUHOB): B3aUMOJICMCTBUE C BOJOHN H
KHUCJIOTaMHU.

Knaccudukamnust coneit opraHuyYecKuid U HEOPraHWYECKUX KUCI0T. OCHOBHBIE
CrocoOBI TMOJyYeHHs COJiell. XHMMHYECKHE CBOMCTBA COJICH: pa3JIOKEHUE TIpH
HarpeBaHWU, B3aUMOJCICTBUE C KUCIOTaMU M IIEJIOYaMH, JIPYTUMH COJISIMU.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

I'mapoan3s. Ilonstue ruaponusza. ['maponus coyed W ero KiIacCHPUKALUA:
oOpaTUMBIA U HEOOPATUMBIH, IO AaHUOHY U TI0 KaTHOHY, CTYNECHYAThIA. Y CHIICHHE
U TojaBieHue oOpaTtumoro ruaponu3a. HeoOpaTuMmblii Tuaponn3 OWHAPHBIX
COCIMHEHNH.

JemoncTtpanuu. CpaBHEHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB SJIEKTPOJIUTOB.
CwmernieHue paBHOBECHS IUCCOLMAIUMU CJIa0bIX KUCIOT. HAMKATOPBI U U3MEHEHHUE
WX OKpacKu B pPa3HbIX cpejax. B3anmmonencTBue KOHIIEHTPUPOBAHHBIX a30THOM
Y CEpHOM KHCJIOT, a TakXe pa30aBIEHHOM a30THOM KHCIOTHI C Meablo. Peakims

«CepedpsHOTrO 3epKaiay MJid MYpPaBbMHOM KHUCIOTHL. B3anmmopeilcTBue amMmuaka
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U METWJIAMHHA C XJOPOBOXOpoAoM u BomoM. [losyuyeHue u CBOKCTBA pacTBopa
rugpokcuaa Hatpus. llomyueHne Mblla W HM3y4EHHE CpEAbl €ro  pacTBopa
uHauKaTopamu. ['uaponus kapOOHATOB, Cylb()aTOB M CHIMKATOB IIETOYHBIX
MeTaiioB, HuTpata cBuHna(ll) nim uHka, XJopuaa aMMOHUS.

JlabopatopHble onbIThl. Peakiuu, uaymue ¢ oOpa3oBaHMEM OCajJKa, raza WU
BOJIbI, JUISI OPraHUYECKUX U HEOPraHUYECKUX AIEKTPOJUTOB. CBOMCTBA COJISHOM,
pa30aBICHHON CEpHON M YKCYCHOU KUCIOT. B3auMojencTBre ruipoKcua HaTpus
¢ comsimu: cynbdpatom meau(Il) u xmopuaom ammonus. Ilomyuenue u cBolcTBa
ruapokcuaa menu(Il). CpoiicTBa pacTBOpOB colieit cyiabdara Meau U XJIOpHUA
xenesa(lll). UccnenoBanue cpenbl pacTBOPOB C TOMOIIbIO HHIUKATOPHOU Oymard.
IIpakTuueckas padora 7. VccienoBanue CBOICTB MHHEPaIbHbBIX
Y OPTaHUYECKUX KHUCIIOT.

IIpakTnueckas  pabdora 8. [lonyyenne cosneil  pasnuyHBIMH  CIlOCOOaAMU
Y HCCIIEIOBAaHNUE UX CBOMCTB.

IIpakTnueckas padora 9. [uaponus oOpraHMyeckKMX W  HEOPraHUYECKUX
COEeIMHEHUH.

TEMA 6. OKUCJIIUTEJBbHO-BOCCTAHOBUTEJIBHBIE IMPOLECCHI
(9/13 u)

OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peakuuu. [loHstre 00 OKUCIUTENBHO-
BOCCTAHOBHUTENbHBIX peakuusix. CreneHp okucneHus. IIpouecchl okucieHus u
BOCCTAaHOBJICHUS. BakHeHIIWe OKHCIMTEIM W BOCCTaHOBUTENU. Merton
ANEKTPOHHOTO  0OanaHca JUIsi  COCTAaBJIEHUS  YPaBHEHUH  OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peakiuii. MeToIbl HMOHHO-3JIEKTPOHHOTO OanaHca (METo.n
nonypeakiuit). OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC TOTEHIIHAIIBI.

JuexkTpoan3. [loHsiTHE 3JIEKTpPOIM3a KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
Mpoliecca, MPOTEKAIOIIET0 Ha ANEKTPOAaX. DNEKTPOIN3 PACIIIaBOB JIEKTPOIUTOB.
DNEKTPOaU3 pacTBOPOB BJIEKTPOIUTOB C MHEPTHBIMU 3JIEKTPOAAMU. DIIEKTPOJIU3
pacTBOPOB 3JIEKTPOJIMTOB C WM AaKTUBHBIM aHOAOM. IlpakThueckoe 3HaueHue

QJICKTPOJIN3a: IJJICKTPOXHUMHUUYCCKOC IIOJIYUYCHHUC BCIHICCTB, IJJIICKTPOXHMMHUYCCKAA
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ouucTKka (paUHUpPOBAHHE) METAUIOB, TajJbBAaHOTEXHHUKA, TalbBaHOIIACTUKA,
rajbBaHU3aLIUS.

XuMuuyeckue HMCTOYHUKHM TOKA. [‘aibBaHuveckue 3yeMeHTbl. (CTaHIapTHBIN
BOJOPOAHBIN 3nekTpoa. CTaHmapTHBIE dIEKTPOAHbIE MOTEHIHANbl. COBPEMEHHBIE
XUMUYECKHE UCTOYHUKU TOKA: OaTaperKu U aKKyMYJISITOPHI.

Koppo3us merannoB u cnoco0sbl 3amuThl 0T He€. [loHsaTtue o xoppo3uu. Bunasl
KOPpPO3UM IO  XapakKTepy OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  MPOLIECCOB:
XUMHYECKasi M dJieKTpoxumuueckas. CrnocoObl 3allUThl METAUIOB OT KOPPO3MM:
NPUMEHEHHE JIETUPOBAHHBIX  CIUIABOB, HAHECEHHWE 3aIlUTHBIX MOKPBITHH,
U3MEHEHNE COCTaBa WM CBOMCTB KOPPO3MOHHOM CpEAbl, SJIEKTPOXUMHUYECKUE
METO/IbI 3alUTHI.

Jemoncrpanuu. BoccranoBienne okcuaa weau(Il) yrmem u  Bomoponaom.
BoccranoBnenue auxpomara Kaldsg OTWIOBBIM — CHUPTOM. OKHUCIUTEIBHBIE
cBoiicTBa nuxpomara kamus. OKHCIIEHHE allbJeruja B KapOOHOBYIO KHCIIOTY
(peakuusi «cepeOpsiHOrO 3epkaiay uiu peakuus ¢ rugpokcuaom menu(ll).
Onextponu3 pactBopa cyibdpara wmeau(ll). CocraBneHue raabBaHUYECKUX
anemMeHToB. Koppo3usi MeTajuioB B pa3iIMYHBIX YCIOBUAX U METOIBI 3aIIUTHI OT
Hee€.

JlaGopaTopHbie onbIThl. B3anMoeiicTBUE METAJIOB C HEMETaUlaMU, a TaKxke
C pacTBOpaMu COJIEM W KHUCJIOT. B3auMonenlcTBHE KOHUEHTPUPOBAHHBIX CEPHOM
M a30THOM KHUCJIOT € Menbto. OKHUCIUTENbHbIE CBOMCTBA MEepMaHraHaTa KaJlus
B pa3MuHbIX cpefgax. O3HAaKOMIIEHHE C KOJUIEKIIMEH XWMHYECKUX HCTOYHHKOB
Toka (OaTtapeiiku, CBUHIIOBBIE aKKyMYJISITOPHI U T. J1.).

TEMA 7. HEMETAJLJIBI (23 / 40 1)

Boaopoa. /[BOWCTBEHHOE NOJIOKEHUME BOAOPOAA B IEPUOJUYECKOM CHCTEME
xumuyeckux 31eMeHToB: B I-A u VII-A rpynnax. M3otomnsl Bogoposa.
Haxoxnenne B mpupome. CrpoeHme MoJeKynbl, (U3UYECKHE CBOMCTBA.
XUMHUYECKHE  CBOICTBA  BOJAOPOJA: BOCCTAHOBHUTENIbHBIE  (Cc  Oosee
AIEKTPOOTPULIATEIIbHBIMU HEMETaUIaMHU, C OKCHUJAMH METAaJIOB, THUAPUPOBAHUE

OpraHUYECKUX BEUIECTB) U OKHUCHUTENbHbIE (c Merauiamu |-A u |l-A rpymnm).
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[Tonyuenue Bogopoaa: B 1abopatopuu (B3aUMOJEUCTBUEM KUCIIOT C METAJJIaMHU) U
MPOMBINLIEHHOCTU (KoHBepcuel). IIpumeHnenne Bogopoaa.

I'anorensl. DnemenTs! VIIA-rpynmbl — ranoreHsl: CTpO€HUE aTOMOB M MOJIEKYI,
rajoreHbI-MPOCTHIE BEIIECTBA, COCIMHEHNS: CPABHUTEIbHAS XapaKTEPUCTHKA.
l"anorensr B mpupoje. 3aKOHOMEPHOCTH M3MEHEHUs (PU3MUECKUX M XUMHYECKUX
cBoicTB B VIIA-rpynmne: B3auMo/ielicTBUE raJOT€HOB C MeTajlylaMy, HEMETaJlIaMH,
CO CJIO’)KHBIMU HEOPraHMYECKMMH U OpraHMYeCKMMM BeulecTtBamu. [lonyuenue u
NPUMEHEHUE T'AJIOTEHOB.

Ctpoenue MOJIEKYJ U (PU3HYECKHE CBONCTBA TaJIOT€HOBOJOPOJOB. XUMHUYECKUE
CBOMCTBA rajoreHOBOAOPOIHBIX KHUCJIOT: KUCJIOTHBIE CBOWCTBA,
BOCCTAHOBUTEJILHBIE CBOMCTBA, B3aMMOJACHCTBUE C OPTAaHUYECKUMHU BEIIECTBAMMU.
[Tonydyenue ranoreHoBoaopoAoB. ['amorenuanl. KadecTBeHHBIE peaklUM Ha
rajoreHu-uOHBI.

Oxkcuasl XJIopa. Kucnopoaconepxaniue KHUCJIOTBI XJIopa. Comu
KHUCIIOPOJICOAEpKAIMX KUCIOT xyopa. [lonydeHne M npuMeHEHUEe Ba)KHEHIIMX
KHUCIJIOPOJIHBIX COEIMHEHUH XJIOpa.

Kucaopoa. OO6mras xapaktepucTHKa 3J1eMeHTOB VIA-Tpymimbl.

Kucnopon: HaxoxmeHue B npuponae, nmoidydeHue  (1abopatopHble U
IIPOMBIIIJICHHBIE CITIOCOOBI) U (PU3NYECKHE CBOMCTBA.

XHWMHUYECKHUE CBOICTBA KUCIOPOJa: OKUCIUTEIbHBIE (C MPOCTHIMU BEILIECTBAMU, C
HU3IIUMU OKCUJAMH, C OPTaHMYECKUMH M HEOPraHMYECKUMH BEIIECTBaMH) U
BOCCTaHOBUTEINbHBIE (C pTOpoM). OOIACTH MPUMEHEHHS.

O3o0H. Haxoxaenue B npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA 030Ha. Ero
MOJy4eHUE U NpuMeHeHue. Poib 030Ha B )KMBOM MPUPOJIE.

CrpoeHue MOJIEKyJIbl MEPOKCHIIA BOJAOPOJA, €ro (U3MYECKHEe U XUMHUYECKHE
CBOMCTBa (OKUCIHUTEIbHbIE U BOCCTaHOBHUTENbHBIC). [lonydeHne W MpUMEHEHHUE
MEPOKCUIa BOJIOPOAA.

Cepa. Haxoxnaenue cepsl B npupojie. BajeHTHbIE BO3MOXKHOCTH aTOMOB CEPHI.
Amnotponusa cepbl. DPuznueckue CBOMCTBA poMOHMUYEcKOl cepbl. XHUMUYECKUE

CBOMCTBa CEpbl: OKHUCIUTEIbHBIE (C MeTajulaMd, C BOJOPOJOM U C MEHee
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AIEKTPOOTPULIATEIIbHBIMU HEMETANIJIaMU) U BOCCTAHOBUTEJBHBIE (C KUCIOPOAOM,
KHCJIOTAMHU-OKUCTUTENSIMHU), PEAKIMKU JTUCTPONIOPIIMOHUPOBAHUS (CO IIeI0YaMu).
[Tonyuenue cepbl U 00J1aCTH MPUMEHEHUS.

CrtpoeHune MOJIEKYJbl U CBOWCTBA cepoBoaopoia: (husnyeckue, GU3n0oI0oruyecKue
n xumuueckue. CepoBomOpod, Kak BOCCTAHOBUTENb, €ro  IOJy4YEHUE
u npuMenenue. Cynbpuasl 1 UX XUMUYECKHE CBOMcTBa. PacniosnaBanue cynbhu/-
WOHOB.

CepHucTtplii Ta3, ero (¢U3MYECKUE CBOWCTBA, TMOJYy4YCHHE U MPUMEHCHHE.
Xumnueckue cpoiictBa okcuna cepbi(IV): BoccTaHOBUTENBHBIE (C KHUCIOPOIOM,
OpOMHOW BOJIOM, TIEPMAHTaHATOM Kajus U CEPOBOJOPOJOM) U CBOMCTBA
KHUCJIOTHBIX OKCHJIOB CO MienouyaMu. CepHUcTasi KUCJIOTa U €€ COJIM.

CepHblil aHTHApPUJ, €T0 (PU3MYECKHE CBOMCTBA, TOJIydYCHHUE U TPUMCHCHHE.
Xumudeckue cBoictBa okcuaa cepbl(VI), kak OKUCIUTENSS U TUIUYHOTO
KAcIoTHOrOo okcuja. CepHas KHUCIOTa: CTpOeHHWE M (PU3MYECKHEe CBOMCTBA.
XUMHUYECKHE CBOWCTBA pa30aBICHHONW CEPHOM KHUCIOTHI: OKHUCIHUTEIbHBIE U
O0OMEHHbIE U OKHCIIUTEIbHbIE CBOMCTBA KOHLIEHTpUPOBaHHOU. [lomyuenue cepHoii
KHUCJIOTBI B IPOMBILIJIEHHOCTH. O6nactu TpPUMEHEHUsT CEpPHOW KHUCIIOTHI.
Cynbdatel, B TOM 4Hclie U Kymnopockl. ['mapocynbdarel. Pusznyeckue
U XUMUYECKHE CBOMCTBAa coJell cepHOM KucaoThl. Pacmo3naBanue cynbdart-
AHHUOHOB.

Azor. OOmias xapakTepucTuka ayeMeHToB VA-rpymnmbl. A3otr. CTpoeHHe atoma.
Haxoxnenne B mpupome. Dusnueckue cBoilcTBa. OKHCIHUTENbHBIE U
BOCCTaHOBHUTEJBHBIE CBOMCTBA. [lonydueHue u npuMeHeHne a30Ta.

CtpoeHne MoOJEKyJIbl aMMHuaka, ero ¢usmdeckue cBoicTBa. OOpa3oBaHUe
MEXMOJICKYJIAPHON BOJIOPOJHON CBA3H. XHWMHUYECKHE CBOWCTBA aMMHaKa Kak
BoccraHoBuTensl. (OCHOBHBIE  CBOMCTBa aMMuaka Kak  3JIEKTOHOJOHOpA.
KommiekcooOpa3oBanue ¢ ydacTMEM aMMuaka. BzaumoneilcTBUe aMmuaka c
OPraHM4YEeCKUMH BEIIECTBAMU U C YIVIEKUCIBIM Ta3oM. [lonydyeHue u npuMeHeHue
ammuaka. Coau aMMOHUS: CTPOCHHE MOJEKYJ, (PU3NuecKue M XUMHUUYECKHUe

CBOWCTBA, MPUMEHEHUE.
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Coneobpazyromue (N203, NO2, N2Os) u Heconeobpazyromue (N2O, NO) okcuabl.
Ux ctpoenue, puznyeckue 1 XMMUYECKUE CBOMCTBA.

A3oTHCTas KHUCJIOTa U €€ OKHUCIUTEIbHO-BOCCTAHOBHUTENbHAS JIBOMCTBEHHOCTD.
Conu a30TUCTOM KHUCIOTHI — HUTPUTHL. CTpoeHUE MOJEKYJIbl U (HU3NUYECKUE
CBOMCTBa a30THOM KHUCIOThl. E€ XuMHUYecCKHe CBOMCTBA: KHUCIOTHBIE W
OKHCITUTEIbHBIE B pEaKIMsIX ¢ MeTaJlaMM M HEeMeTaJUlaMH, peaKIuu Co
OpPraHUYeCKUMU ¢ HEOPraHWYeCKHUMHU coequHeHusMU. [lomydyeHue a3oTHOM
KHUCJIOTHI B IPOMBIIIJIEHHOCTH U JJa0opaTopuu U €€ mpuMeHenue. Hutpartsl (B ToM
YUCJI€ U CEIUTPbhl), X (U3HMYECKUE U XUMHYECKHUE CBOWCTBA. TepMuueckoe
pasnoxeHue HUTpatoB. [I[puMeHeHne HUTPATOB.

®ochop. Crpoenne aroma u amiorpornus dochopa. Duznueckue CBOMCTBA
QJUIOTPONHBIX MOAM(PUKAIUNA M HUX B3aUMOIEPEXOJIbl. XHWMHUYECKHE CBONCTBA
docdopa: oxkucnuTenbHbIE (C MeTallaMH), BOCCTaHOBUTENbHBIE (C  OoJee
ANEKTPOOTPULIATEIIbHBIMU HEMETAJIJIaMH, KHCJIOTAMHU-OKUCITUTEISIMU,
0epToJIETOBOM COJIBIO) M ITUCIIPOTIOPIIMOHUPOBaHMS (co menouamu). Haxoxaenue
B IIPUPOJIE U ero nojyyeHue. PocPuH, ero CTpoeHne U CBOWCTBA.

Oxcuasl  docdopa(lll) u (V).  Dochopuble KUCIOTH, UX G(UBUIECKHE U
xuMudeckue cBoicTBa. Ilomyuenne um mpumeHeHne oOpToPochOpHON KHCIOTHI.
Comu oprodochopHOi KUCIOTH U UX TIPUMEHCHHE.

Yraepoa. VYriepon — »snemeHT [VA-rpynmbel. AnnoTpomnHbie MoaudUKAIIN
yraepoja, ux moxydeHue u cBoiictBa. CpaBHEHHE CBOICTB anMasa u rpadura.
XHUMHUYECKHE CBOICTBAa  YIJepoJa: BOCCTAHOBUTENbHbIE (C  raJoreHamu,
KHCJIOPOJIOM, cepoil, aszotoMm, BojoH, okcugoMm Meau(Il), kucmorammu-
OKUCIUTEISIMA) M OKUCIUTENbHbIE (C MeETajllaMd, BOAOPOAOM U MEHeEe
ANEKTPOOTPULIATEIbHBIMU HEMETAJUIaMU). YTJIEpOJ] B IPUPOJIE.

Oxkcup yrnepona(ll): ctpoenue Mosnekysbl, CBOMCTBA, MOJyYEHUE U TPUMEHEHHE.
Oxkcup yrnepona(lV): ctpoenue MoseKynbl, CBOMCTBA, MOJIYYEHHUE U IPUMEHEHUE.
VYronbHas kuciora u €€ CoiM: KapOOHAThl W TUIAPOKApOOHATBHI, — MX

npcacCTaBUTCIN U IPUMCHCHUC.
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Kpemuuii. Kpemuuii B mnpupome. I[lonydeHne W DpUMEHEHHE KpPEMHMS.
Ou3nyeckue M XMMHYECKME  CBOMCTBA  KPUCTAUIMYECKOTO  KPEMHHUS:
BOCCTAHOBUTENIbHBIE (C TaJOr€HaMH, KHUCIOPOJOM, pacTBOpaMu IIejodyel u
IUTABUKOBOW KHUCIIOTBI) W OKUCIHMTENbHBbIC (¢ MeTautamu). Okcup kpemuus(1V),
ero coiictBa. Kpemuuesas kucinota u €€ coi. CUIMKaTHAs TPOMBIIIIIEHHOCTb.

Hemoncrpamuu. Ilonmyuenne Bomopoga u  ero cBoictBa. Komtekums
«["a;morenbl — mpocThie  BemiecTtBay. [lojiyyeHne xjopa  B3aMMOJIEMCTBUEM
IIEpMAHraHaTa Kajaus C COJITHOM KHUCJIOTOM. llonmydeHne COJISTHOW KHUCIOTHI M €€
cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA XJIOPHOM BOjbI. OTOenuBaroiiee JecTBUE
*apesieBor Bojbl. ['openue crinuku. B3psiB netapasl unum nuctoHoB. [lonyuyenue
KHCJIOpOJia Pa3JIOKEHUEM IepMaHraHata Kajius M HuTpata Hatpus. [lonmyueHue
OKCHJIOB M3 MPOCTBIX W CIOXKHBIX BellecTB. OKUCIEHME aMMHuaka C MOMOIIbIO
UHIUKaTopa u 6e3 Hero. PasznoxkeHue mepokcuia BOJAOpPOa, €r0 OKUCIUTEIIBHBIC
CBOMCTBa B peakuuu ¢ ruapokcuaom xene3a(ll) 1 BoccraHOBUTENIbHBIE CBOMCTBA C
KHCIIBIM PacTBOPOM Ne€pMaHraHara kanus. ['opeHue cepbl. Bzaumopeiicterue cepbl
C METaJUlaMU: aJIOMUHUEM, L[MHKOM, keje3oM. llomyyenue cepoBoaoponaa
U CEpPOBOJOPOHON  KHUCTOTHL. JlokazaTenbCTBO HaMWuug CyiIb(UI-UOHA B
pactBope. KauecTtBenHble peakiiuu Ha Cyiabhur-anuoHbl. CBOWCTBa CcepHOU
kucnoTel. KadecTBeHHBIE peaknuu Ha CylbQuT- U cynbdaT-aHHOHBL. (Cxema
IIPOMBIIIJICHHON YCTaHOBKH (DPaKIIMOHHOW TMEperoHkd Bo3nyxa. IlomyueHue u
pas3noxkeHue xiopuaa amMoHus. KauecTBeHHass peakius HAa HOH AMMOHUSL.
[lonyuenne  okxcuma  aszora(lV)  peakuueid  B3aUMOAECHCTBHS  MeAU  C
KOHIICHTPUPOBAHHOM a30THOH kucnoToil. BzaumopeiictBue okcuaa azorta(lV) c
BOJOM. Pa3noxxkeHue HuTpara HaATpus, TOpeHHE YEPHOro mnopoxa. [opeHue
docdopa, pactBoperue okcuma dochopa(V) B Bome. KauecTBeHHass peakius Ha
docdar-anron. Komrekuss MuHepanbHBIX yaoOpeHuil. Kommeknuss mpupomaHbix
coenmuHeHn yraepona. Kpucrammumdeckne peméTkn anmaza W rpadwura.
Ancopbuus oxcuna azota(IV) aktuBupoBaHHBIM yriieM. BoccTaHoBIeHHE OKCHa
Mmeau(Il) yrmem. O3HakoMJeHHE C KOJJIGKIIMEW MPUPOAHBIX CHIIMKATOB H

MPOAYKIMEN CUIMKATHOM NMPOMBINIICHHOCTH. llonydyeHne KpeMHHEBOW KHCIOTHI
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B3aUMOJICMCTBMEM PACTBOpPa CUJIMKATA HATPUS C CUIIBHOM KHUCJIOTOM, PACTBOPEHUE
KPEMHHUEBOM KUCJIOTHI B IEIOYH, PA3JIOKEHUE NTPU HATPEBAHUH .

JlaGoparopHbie onbITbl. KadecTBEHHBIE pEaKUUM HA  TaJOT€HU]I-HOHBL.
O3HakoMJIEHHE C KOJUIEKIHMEW MPUPOJHBIX COeAMHEHHHN cepbl. KauecTBeHHas
peakiusi Ha cyibdar-aHuoH. [lonydeHue yriaekucioro rasa, B3aUMOJCHCTBUE
MpaMopa C COJSIHOW KHCIIOTOM M MCCIEIOBAaHME €ro cBOMCTB. KauecTBeHHas
peakiusi Ha kapOoHaT-aHHUOH.

IpakTuueckas padora 10. [TonydyeHrne OKCU0OB HEMETAIIOB U UCCJIEOBaHUE UX
CBOMCTB.

IpakTnueckas padora 11. [TonyueHue ra3oB 1 UCCIeIOBAHUE UX CBOMCTB.
TEMA 8. METAJLJIBI (16 / 33 1)

Hlenounbie mera/uibl. [looXkEHHE IIETOYHBIX METAUIOB B NEPUOIUUYECKOM
cucreme anemeHToB Jl. . MenzaeneeBa U CTpO€HHUE UX aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMS] (U3MYECKHX U XHUMHYECKUX CBOMCTB B 3aBUCUMOCTH OT aTOMHOIO
HOMEpa MeTajia (M3MEHEHHE IUJIOTHOCTH, TEMIIEpATyp IUIaBJIEHUS W KHUIICHUS,
peakuuii ¢ Boaoi). Enuanunoe, ocobenHoe U o0I1ee B peakiusax ¢ KUCIOPOIOM,
IPYTUMHU HEMETAJLIAMHU, )KUJIKAM aMMUAKOM, OPTaHUYECKUMU U HEOPTraHUYECKUMHU
KHCIIOTAMU W JAp. coeAuHeHusMH. HaxoxneHue B mpuUpoAe, WX MOJYYEHHE H
IPUMEHEHHE.

Oxkcunpl, ux nonydeHue u cpoicrra. llEnoun, ux cBoiicTBa U MpUMEHEHUE.

Conu 1enoYHbIX METAIUIOB, UX IPEACTABUTENN U 3HAYEHUE.

Metasisl IB-rpynnbi: Meab u cepedpo. CTpoeHrne aTOMOB MEIH U cepedpa.
Ousnyeckue MW XUMHUYECKHME CBOMCTBA OSTUX METAUIOB, HMX INOJYYECHUE U
puMeHeHne. Meb 1 cepedpo B MPUPOJIE.

CBoiicTBa W TNpUMEHEHHE BakHeHmux coeamHeHui: okcumoB memu(l) u (1),
cepebpa(l); conmeit meau(ll) (xmopuna u cynsdara) u cepedbpa (propuaa, HATpaTa,
XpoMara H aierarTa).

bepuiiuii, mMarHuii W méjao4HO3eMedbHbIe MeTawabl. [lomoxeHne B
nepuoauyeckon cucreme sieMeHToB [l. 1. MenneneeBa W CTpO€HUS aTOMOB

MetaiioB |lA-rpynnel. Haxoxlenwe B mnpupone, mnoiydyeHue, (U3MYECKUE U
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XUMHUYECKHE CBOMCTBA, NPUMEHEHUE WIETOYHO3EMENIbHBIX METAUIOB M HX
BOKHEUIINX COETMHEHUM (OKCUAO0B, THIPOKCHUIOB U COJIEH).

BpemenHnass u moctosiHHasi )KECTKOCTh BOJIBI M CIIOCOOBI YCTPAHEHHUSI KaXKI0ro W3
TUNOB. IOHUTHI.

Iuuk. [lonoxenue B nepuoandeckou cucreme diueMeHToB [l. 1. Menneneesa u
CTpoeHusl aTOMOB LIMHKA. Ero ¢usndeckue u xummuueckue cBoiicta. Haxoxnenue
B IIPUPOJIE, MOTYYEHUE U NPUMECHEHUE LIMHKA.

Okcug, THAPOKCU U COJTU LIMHKA: UX CBOMCTBA U MPUMEHEHHUE.

AJIIOMUHM . [Tonoxenue B MEPUOANYECKOU CUCTEME  DJIEMEHTOB
. . MenneneeBa u CcTpoeHHss aroMoB amioMuHus. Ero d¢usudeckue u
XUMHUYECKHE CBOMCTBA. HaxoxaeHwe B Tpupoje, MOJyYEHHE U MNPUMEHEHUE
AJTIOMUHUSL.

Oxkcua, THAPOKCHU M COJIM alFOMUHUA (B KOTOPBIX AJIFOMUHHMA HAaXOJUTCS B BHJIC
KaTHOHA M aJIOMUHATHI): UX CBOMCTBA U NMpUMeHeHUe. OpraHnyecKrue COeqUHEHHUS
AJFOMUHUSL.

Xpom. [lonoxenune B nepuoamueckoun cucreme sinemeHtoB [. M. MeHneneeBa u
CTpoeHusi aToMOB Xpoma. Ero ¢usmdeckue u xumuueckue cBoiicta. Haxoxnenue
B IIPUPOJE, NTOJTyYEHUE U IPUMEHEHUE XpOMa.

CBoiicTBa, MOJYYEHUE U TPUMEHEHHE BAXKHEHIIINX COEAMHEHUS XpOMa: OKCUJOB U
TUAPOKCHUIOB XpOMa, AUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJUIOB.
3aBUCUMOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHUAOB Xpoma OT
CTEIIEHU €ro OKHUCJIEHHS. XpoMaTbl M JUXPOMAThl, HUX B3aUMONEPEXOAbl U
OKHCJIUTEJbHBIE CBOMCTBA.

Maprasneu. [lonoxxenue B nepuoanueckon cucreme anemeHToB 1. . Menneneesa
U CTPOCHHS aTOMOB MapraHma. Ero ¢u3umyeckne W XWMHUYECKHE CBOWMCTBA.
Haxoxnenue B npupojie, NoJy4eHne U TPUMEHEHUE MapraHIa.

[lonydyeHue, CBOWCTBA W NPUMEHEHHE BAXHEWIIMX COCIMHEHUM MapraHua:
OKCHJIOB M THIPOKCHAOB, COJIE MapraHia B pPa3jWYHOW CTEIEHU OKHCIICHUS.
Comu wmapranna(VIIl), 3aBucuMocTh HX OKUCIWUTEIBHBIX CBOMCTB OT CpEJbl

pacTtBopa.
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Keneso. [Tonoxenue B nepuoauueckon cucreme anemMeHtoB . . Menaeneesa u
CTpoeHusi aToMOB Jkene3a. Ero (¢usmyeckue u XUMHYECKHE CBOMCTBA.
Haxoxnenue B mpupoje, moiaydeHue (4yryHa U CTaju) U NMPUMEHEHHUE XKeyesa.
[Tonyuenue, cBOMCTBA U MPUMEHEHNE BakHeHIMX coeaunenni xxene3a(ll) u (11):
OKCHJIOB, TUAPOKCUAOB, coyiei. KoMIITIEKCHBIE COETMHEHMUS KENE3a.
Jemonctpanuu. OOpasipl HIETOYHBIX MeETauioB. B3anmoneicTBHE MIEIOYHBIX
METaJUIOB C BOAOW. Peakuuss OKpaliMBaHMs IUIAMEHU COJISIMA LIEJIOYHBIX
metaioB. OOpasubl MetaisioB || A-rpynnel. B3aumoneiicTBue kaiblivs ¢ BOJOH.
I'openne Maruus B BOAE W TBEPJIOM YIJIEKUCIOM ra3ze. KauecTBEHHbIE peakuuy Ha
KaTUOHBI MarHus, Kajbllus, Oapus. Peakuuu okxpalivBaHusl IUIAMEHU COJISIMU
metamioB |lA-rpynmel. Tlonydenue >XECTKOW BOABI M yCTPAHEHHE >KECTKOCTH.
[lonyyenne u uccnegoanue coiicTB ruapokcuna xpoma(lll). OxucnurenbHbie
cBOMcTBa nuxpomara Kaius. OKHCIHMTENbHBIE CBOWMCTBA IEpPMAaHraHaTa Kajusl.
JlabopaTopHble onbIThl. KauecTBeHHbBIE peakiy HAa KaTHOHBI MeJIU U cepedpa
[lonyyenue u wucciieoBaHWE CBOMCTB THIPOKCUAA LMHKA. BsaumopmeinicTBue
AJIOMUHHUS C pacTBOpaMU KHUCJIOT U Iienodeu. llonmyuenne m usydeHue CBOWCTB
ruApoKcHuaa amoMuHusa. Kosmeknus kKene30conepKalux pya, YyryHa U CTalld.
[TonydyeHne HepacTBOPHUMBIX THJAPOKCUIOB JKEJle3a W HU3Yy4YCHUE HX CBOMCTB.
[TomyueHne KOMIUIEKCHBIX COCAUHEHUM JKETe3a.

IlpakTuyeckass padora 12. PemeHue sKCIepUMEHTAIbHBIX 33Jlad [0 TeMe
«llomyyeHune coeTMHEHN METAIUIOB U UCCIICIOBAHUE UX CBOKCTBY.
IIpakTnyeckass padora 13. Pemenne sSKkcrepuMEHTATBHBIX 3a7a4 IO TEMaM:

«Metamel»y 1 «HemeTtamisny.
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Kanennapno-remarnueckoe mianupoBanue no xumun 10 xinace

[IpodunbHbIN ypoBEHD

Ne ypoka Tema ypoxka H3ydaembie BONPOCHI Hara [Tpumeuanus,
W3MEHEHU S, BHOCUMBIE
B pabouyro nporpamMmy
TEMA 1. HAYAJIbHBIE IIOHATH I OPTAHUYECKOM XUMMU (18 u)
1-2 [Ipeamer Urto wm3ywaer opraHudeckas xumus. KpaTkmil odepk pa3BUTHSA
OpraHuYeCcKOn oprannyeckod  xumuu.  CpaBHEHHE  HEOPraHUYECKHX U
xuMuH. OpraHuyeck | opraHudeckux BemiecTB. CrnocOOHOCTbIO aTOMOB  yIjlepoja
Y€ BeIleCcTBa COCMHATHCA B pPa3IMUHbIE [ENMHU. YTJIEBOAOPOJIbI W  HUX
npou3BojiHbIe. [loHATHE O 3aMecTUTETIE.
J. Konnekius opraHn4ecKux BEIEeCTB, MAaTEPUAIOB U U3JEITUN U3
HUX
3-5 Teopust ctpoeHust [Tonsatue BanenTHocTH. PaGoter @. A. Kekyme. Pomp A. M.
OpraHUYECKUX byrtnepoBa B cO34aHUM TEOpPUH CTPOCHUS OPraHUYECKUX
COEIUHEHUN coequHeHnii. E€ OCHOBHEIE ITOJIOKEHHUS.
A. M. Bytneposa [Tpuunnb MHOT000pa3us OPraHUYEeCKUX COCTMHECHUH:
00pa3oBaHUE OJIMHAPHBIX, ABOWHBIX M TPOWHBIX CBSI3EH MEXKIY
aroMamu yriepojaa. M3zomepus.
DOMnupuyeckas, MOJEKYIspHas M  CTPYKTypHas  (Qopmysbl
OpPraHNYECKUX COCIMHECHUIH.
6 Konuenuus CrpoeHue artoma yriepoja: S- W p-opOUTanM, THUIBl UX
TUOpUIN3AITIT TUOpUIU3aITUY.
aTOMHBIX opOuTaneit | OO6pazoBaHNe KOBAJICHTHBIX
DneKTpOHHass M DJJeKTpOHHO-Tpaduueckas Qopmynbl aToma
yriaepoa.
7-9 Knaccudukarus Knaccudukanus mno »rIeMEeHTHOMY COCTaBy: yriieBojoponsl, | Knaccudpuuupona
OpraHUYECKUX rajJioreH-, a30T- U  KUCJIOPOJCOJEpKallie OpraHuveckue | Tb OpPraHuvecKHe
COeIMHEHU N COEIMHEHUSI. COCIMHEHUsl IO
Knaccudukanus 1m0  CTPOGHHIO  YIIIEPOJHOTO  CKeJeTa: | pa3NuYHbIM
alMKIMYecKue W IUKINYeckue  (KapOOLMKIMYECKHEe U | OCHOBAHUSAM: IO
TeTePOIMKINYECKIE) OPraHNYEeCKUE BEIIECTBA. AJIEMEHTHOMY
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Knaccudukamuss — yriaeBogopoJoB:  IMpelenbHble  (aJIKaHbl H | COCTaBY, o
LUKJIOATIKAHbI), HEMpE/C/bHbIC (AIKEHBI, aJKUHbI, AJIKAJUEHbI), | CTPOCHUIO
apeHbI. YIIEPOJHOIO
Knaccupukanuss opraHM4eckKMX COCOMHEHHWH 10 HAJMYMUIO | CKEJeTa, 1o
(YHKIIMOHATBHBIX  Trpynn  (TUAPOKCHIIbHAS, KapOOHWIBbHAS, | HATMYHIO
KapOOKcUiIbHAsl,  HUTporpynmna, amuHorpynna).  Couptsl. | pyHKIHMOHAIBHBI
Anbnerunpl. Keronsl. KapbonoBbie kucnotel. Hutpocoequnenus. | X rpymi.
AMUHBL. Knaccudummpona
. OOpasiupl OpraHUYecKUX COCTUHEHWN pa3IUYHBIX KJIACCOB. | Th
Mopnen ~ OpraHMYecKUX  COEIMHEHUH  C  pa3jIMYHBIMH | YTJIEBOAOPOIBI:
(YHKIIMOHATBHBIMA ~ TpYHIaMH. O6o6maromas  tabnuua | 1no KpPaTHOCTH
«OCHOBHBIE KJIACChl OPraHUYECKUX COETUHEHUI CBA3M U 1O
HAJIMYUIO UK.
Onpenenars
MIPUHA]IEKHOCTD
OpraHN4ecKoro
COeIMHEHUs K
TOMY WA UHOMY
TUITY WIH KJIACCy.
10-11 [TpuHIIHATIBI [lonaTne o xumudeckol HOMeHkmarype. Howmenknarypa | CpaBHUBATH
HOMEHKJIATYpBI TpUBHANIbHAS (UCTOPUYECKAs) U pallMOHATIbHAS. paloHaIbHYIO
OpraHUYECKUX MexnyHapoaHas HOMEHKJIATypa OpraHM4eCKUX COECIUHEHHH — | HOMEHKIATypy U
COCJIMHEHU I IUPAC. TIlpuHuumbl CcOCTaBJCHUSI Ha3BaHUs OPraHUYECKOrO | HOMEHKIIATYPY
coenuHeHus o HomeHkiarype IUPAC. IUPAC.
. Tabmuubl «HazBanus ankaHoOB M aJKWIBHBIX 3aMecTuTeneit», | HaspiBath
«OCHOBHBIE KJIACCHI OPraHUYECKUX COCTUHEHHID) OpraHuyecKue
COeIMHEHUs
B COOTBETCTBUU C
MPUHIIUIIAMUA
IUPAC u,
Hao00poT,
3aMuChIBaTh
bopmyIbI
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OpPraHUuYECKUX
COEIUHEHUI 1O
X HAa3BAHUIM.

12-14 Krnaccudukarus [Tonsitne o cydcrpare u peareare. Knaccudukanus peaknwii mo | CpaBHUBATh
peakuuii B CTPYKTYPHBIM HM3MEHEHHSM BEIIECTBA: MPHUCOCIUHEHUsS (B TOM | KJacCHU(PHUKAIUIO
OpraHUYeCKOn yyclie  NOJUMEpH3alllM,  OTLICIUIEHHUA  (dJIEeMEHUpPOBaHuUs), | peakuui B
XUMUHU 3aMeNIeHUsl U N30MEPHU3aLIUH. OpraHuyecKon

[TonsATHE O TOMO- W TETEPOTUTHYECKOM pPa3pbiBaX KOBAJICHTHOW | U HEOPTAHUUECKO
CBSI3H, JJIEKTpoduiiax u HykiIeopuiax. 1 XUMUH.
Knaccudukanus peaknuid 1O THIOY peaKIMUOHHBIX dYacTHIl: | OnpenensTs THI
paauKagbHbIE, JIEKTPODUIbHBIE U HYKIICO(DUITBHBIE. u BH/]I
Knaccudukanus peakiuii M0 U3MEHEHHIO CTETICHEW OKHUCIICHUS: | XUMUYECKON
OKHCIICHUS U BOCCTAHOBJICHUSI. peakuuu c
Knaccuduxarus peakimit 1o YaCTHBIM MpU3HAKaM: | y9acTHEM
raJoreHUpPOBaHUE W JETAJOTCHHPOBAHHWE,  THUIPHUPOBAHUE | OPraHUIECKUX
U JETUAPUPOBAHUE, TUpATAIAH " JIETHIpaTaIliy, | BEIIEeCTB.
TUAPOTaJIOreHUPOBaHUE U JeTUIPOTaTIOTEHUPOBaHHE. Habmonath u
JI. Topenne meTaHa WiIM TPOINAaH-OyTaHOBOW CMECH W3 Ta30BOM | ONMHCHIBATH
3akuranku. B3pblB cmecn meraHa ¢ xjopoMm. OOGecuBeurMBaHUE | IEMOHCTPAIIMOHH
OpoMHOW BOABI HJTWICHOM. Jlemonmumepu3anusi TOJMUAITUIICHA. | I  XUMHUYECKUN
[Tosydenue sTuseHa aeruapaTanyen sTaHosna AKCIEPUMEHT
15 [IpakTnueckas KavecTBeHHBIN aHAIM3 OPraHUYECKUX COCAMHEHUIM CoOmronarhb
pabora 1 MpaBWia TEXHUKU
0€301acCHOCTH
nmpu  pabore ¢
71a00paTOPHBIM
000pyI0oBaHUEM,
HarpeBaTeIbHbIM
u npudopamu,
XUMHYECKUMU
peaKkTUBaMHU.
DKOHOMHO u
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9KOJIOTUYECKU
rpamMOTHO
oOpaiatbes c
HUMU.
Uccnenosatp
CBOICTBA
OpraHuYeCcKux
BEILIECTB.
HaGmronatn
XUMUYECKHE
SIBJICHUS u
¢bukcupoBarb
pEe3YIbTATHI
HaOJIFOIEHUH.
PopMyIHpOBATH
BBIBOJIBI Ha WX
OCHOBE

16-17

O06o00mmenue

M CUCTEMAaTH3aIUs
3HAHWH T10
Kiaccudukanuu

1 HOMEHKJIaType
OpPraHUYECKUX
COECOUHEHUN

Brimonnenne TecTOBBIX 3amaHuil. PerreHue 3amad Ha BBIBOJ
dhopmyn opranndeckux coeauHeHui. [ToaroToBka K KOHTPOJILHON
pabore.

JI. 3rotoBiieHrEe MOJENE MOJIEKYJ MPEICTABUTENICH pa3TMYHbIX
KJIACCOB OPraHU4YeCKUX COeTMHEHUN

BrimoaasTh
TECTEI n
YOpaKHECHHUSI,
pemars  3ama4du
10 TEME.
[IpoBouTH
OIICHKY
COOCTBEHHBIX
NOCTHKECHUU

B YCBOCHUU
TEMBL.
KoppektupoBath
CBOM 3HaHHA B
COOTBETCTBUU

C TUTAHUPYEMBIM
pe3ynbTaTOM
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18

‘ KonTpomnpnas pabora 1 no teme: «Knaccudukaius 1 HOMEHKIATypa OPraHUIECKIX COCTMHCHUI

TEMA 2. ITPEJIEJIBHBIE YIJIEBOIAOPO/BI (9 u)

1-2 AJKaHBI: CTpOEHHE | DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHA. | XapaKTepU30BaTh
(19-20) | mouteky, ['omonoruueckuii ps aKaHOB U UX U30MEPHSL. AJNIEKTPOHHOE |
FOMOJIOTHYECKUN [IpocTpaHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKaHOB (B TOM YHCIIE M | IPOCTPAHCTBEHHO
psn, nuzomepust | KoHpopMepsr). e CTpOEHHE
1 HOMEHKJIaTypa Homenknatypa ankaHoB. MOJIEKYJI MeTaHa
J. llapoctep:xHeBbie MOJIENH MOJIEKYJT QJIKaHOB JIJISl | U €70 TOMOJIOTOB.
WUTIOCTpali  cBoOOHOTO BpamieHus Bokpyr cBsizu C—C, | OnuceiBaTh
a TaK)Ke 3aCIIOHEHHOM M 3aTOPMOKEHHOM KOHPOpPMAIIHii TaHa. TOMOJIOTHUYECKU I
JI. I3roToBrienne mnapaduHUPOBAHHON OyMaru, HCHBITaHUE €€ | psif] alKaHOB.
CBOMCTB (OTHOIIEHHE K BOJIE U KUPY) Pasnuuats
TOMOJIOTH u
HU30MephI
AJIKaHOB.
Haseiats
aJKaHbI B
COOTBETCTBUU  C
MpaBUJIaMu
HOMEHKJIATYpBI
IUPAC.
Paznuuats
MIEPBUYHBIH,
BTOPUYHBIH,
TPETUYHBIH,
YETBEPTUYHBII
aTOMBI yTiiepoJia
3-4 CriocoOsr [IpomblnieHHbIe  CIOCOOBI  MOJYYEHHS  aKAHOB: KPEKUHT | XapaKkTepu3oBaTh
(21-22) | monydeHus ankaHOB | HEDTENPOAYKTOB,  pEaKiHs  aJIKWJIMPOBAHHS,  MOJYYCHHUE | OCHOBHBIC
CUHTETMUYECKOTO O€H3MHa, HarpeBaHue yriepoja B aTrMocdepe | MPOMBIIIJICHHbIC

BOJIOpO/IA.
JlabopatopHble CroOcOObI MONyuYeHUs] aTKaHOB: peakius Bropiia,
NUPOJIN3 CoJied KapOOHOBBIX KHUCIOT CO IEIoYaMH, THAPOIU3

U J1abopaTopHbIC
CoCcoO0bI
MOJTyYEHUS
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KapOuaa alfOMUHUS.
J1. IlosiyueHne MeTaHa U3 aneraTa HaTpUsl U TUAPOKCHIA HATPUs

AaJIKaHOB.

5-7
(23-25)

CBoJicTBa AJIKAHOB U
WX PUMEHEHHE

®u3nyecKue CBOMCTBA aJIKaHOB.

B3aumHOEe BiIMSHHME AaTOMOB B OPraHMYECKHX  MOJIEKYJIaX.
[onoxxuTenpHBI M OTPUIATEIBHBIN HHAYKTHBHBIE 3()D()EKTHI.
[IporHo3 peakMOHHOW CIOCOOHOCTH alIKaHOB. MeXaHU3M
peaKuuii paguKaIbHOTO 3aMelleHud. Peakuuu paguKalibHOTO
3aMEIEHusl: TaJOreHUpPOBAaHWE U HUTpoBaHue. Peakuun
neruapupoBanus. Peakuuu okucnenus. pyrue peakuum ¢
paspylmieHremM yriaepoaHol nenu. IIpuMeHeHue ankaHoOB Ha
OCHOBE CBOMCTB.

J. BuneodparmMeHTs! u CIIaiibl, UJUTIOCTPUPYIOLIHE
WHIYKIUOHHBIN 3 (eKT, reMoIuTHuecKuil pa3pbiB KOBAJICHTHOM
CBSI3M, CBOOOJIHO-pAJAMKAIBbHBIA MEXaHHU3M PEaKIHMi 3aMeIIeHMUS.
l'openne wmertana, mpomaH-OyTaHOBOM cmecH, mapaduHa B
yCcIoBUSAX M30BITKA M HEOCTaTKa Kuciopoja. B3peIB cmecu
MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE MeTaHa, MpomnaH-OyTaHOBOM
cMmecH, ObeH3nHa Kk OpomHO# Bose U pactBopy KMnOa.

JI. OGHapyxeHHEe BOJBI, Ca)XXH, YIJIEKHUCIOTO Ta3a B IMPOJYKTax
TOPEHHUsI CBEYH

YcranaBauBaTh
3aBUCHMOCTD
MEXITY
KOJINYECTBCHHBIM
COCTaBOM
MOJIEKYJT aJIKaHOB
51 150:¢
(bu3nIeCKUMU
CBOMCTBaMU.
NnnroctpupoBath
nepexo
KOJIMYECTBEHHBIX
OTHOIIECHWH B
KauyeCcTBEHHBIN Ha
OCHOBE
TOMOJIOTUYECKHUI
PAIl aJIKaHOB.
OnuceBaTh
B3aMHOE
BIUSHHE aTOMOB
B MOJIEKYJIaxX
aJIKaHOB u
YCTaHaBJIMBATh
B3aHMOCBSI3HU
MEXKITY
AJIEKTPOHHBIM
CTPOEHUEM
MOJIEKYJT aJIKaHOB
Y UHIYKIIMOHHBIM
s dexTom.
XapakTepru3oBaTh

48




CBOOOIHO-
paavKaibHbIA
MCXaHU3M
peakuuii
3aMEIICHHS.
JlaBaTb MPOrHO3bI
pPEaKUMOHHOU
CIIOCOOHOCTH
aJIKaHOB 51
MOATBEPXKIATh UX
XapaKTEPUCTUKON
XUMHAYECKUX
CBOWCTB aJIKaHOB.
YcranaBauBaTh
3aBUCHMOCTD
MEXITY
CBOMCTBaMH "
MIpUMEHEHUEM
aJIKaHOB.
[TpoBoanTh, HAOMT
I0JaTh U OIHCHIBA
Th  XHMHWYECKUM

HKCHEPUMEHT
8-9 [uknoankaHsl l'oMonoruueckuii  psigi U CTPOCHUE IMKIOAKIJIAHOB. Nx | Xapakrepru3oBarh
(26-27) HOMEHKJIaTypa U U30MEPHSL. TOMOJIOTHYECKUMA

[lonsitne o mpoctpancTBeHHOW  m3oMepun. Koudopmeps! | psag, — cTpoeHme,
IUKJIOTEKCaHa. CBOICTBa u
CriocoObl  TOJTy4eHHUS] LMKJIOATKAHOB: peKTUUKalus HePTH, | IPUMEHEHHE
KaTaIUTUYECKOE JETUJIPUPOBAHUE APEHOB, BHYTPUMOJIEPYISIpPHAs | LIUKIOAIKAHOB.
peakius Bropia. OnuceiBath
Ou3nyeckue M XUMUYECKHE CBOMCTBA IMKJIOAKAHOB (PEaKIMH | CIIOCOOBI
MPUCOCIMHEHUS U 3aMEIICHHUS ). MOJTy4YeHUS u
[IpuMeHeHne NMKII0aKaHOB. MIPUMEHECHHUS
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J1. lllapocTepskHeBbIe MOJAETH IMKJIOTEeKcaHa (KoH(popMarmu
«Kpecjo» W «BaHHA»), AMMETWINUKIONponana  (yuc-,
mpancu3omepbl).  OTHOIIEHME  LUKJIOTEKCaHa K BOJHBIM
pactBopam KMnO4 u Brz. Tabnuma «CTpoeHue NUKIOATKAHOB.
Koudopmarmm»

[UKJIOAJIKAaHOB Ha
OCHOBE CBOIICTB.

HaGaronars u
OIUCHIBATH
JIEMOHCTPAIIUOHH

bII SKCIEPUMEHT

TEMA 3. HEIIPEJAEJIBHBIE YVI'JIEBOAOPOJBI (22 u)

12
(28-29)

AJKeHBI:
TOMOJIOTHUECKHI
pAan, u3oMepus u
HOMEHKJIaTypa

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATHIICHA.
l'omonoruueckuit psiag ¥ HW30MEpUsT  ATKEHOB  (YrJIEpOTHOTO
CKeJleTa, TEOMETPUYECKas WIH Yuc-mpanc-u3oMepHs, MOJI0KEHUS
JIBOMHOM CBS3M, MeKKIaccoBas). HomMmeHkiaTypa aakeHoB.

. O6bEMHBIE MOJICIH YUC-, MPAHC-U30MEPOB AJTKEHOB

Konkperusnpoa
Tb sz-
rUOpUIN3ALUIO
opOutaneit s
MOJIEKYJIbI
ATUJIECHA.
XapakTepru3oBaTh
TOMOJIOTUYECKU I
P QIKEHOB.
0O000mare u
YTIyOJIATh
3HAHUS 00
U30MEpUH Ha
npumepe
HU30MEpUH
AJIKEHOB:
CTPYKTYpPHOM

U IIPOCTPAHCTBEH
HOM.

HassiBath
AJIKEHBI B
COOTBETCTBUU  C
npaBujIaMu
HOMEHKJIATypbl
IUPAC.
Paznuuath
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T'OMOJIOTH u
HN30MCPEI AJIKCHOB

3-4
(30-31)

Crioco0s1
HOJ'Iy‘-IeHI/Iﬂ AJIKCHOB

[IpoMbITIeHHBIE  CIIOCOOBI  TMOJYYCHHUS  AKCHOB:  KPEKUHT
QJIKAHOB, BXOJAIIUX B COCTaB HEPTH W IMOMYTHOTO HEQPTIHOTO
rasa, JIeruIpupoBaHue MPEIeIbHBIX YTIEBOJOPOIOB.
JlaGopaTtopHble  CHOCOOBI  TIOJNYYCHHS  QJIKCHOB:  PEAKIIHH
SIMMUHUPOBAHUS (JI€TaJOTeHUPOBAHUE), JCTUApPATALNS CIIHUPTOB
U JICTAJIOTEHUPOBAHUE TUTAIOTCHAIKAHOB, a TAKXKE
JETHAPOTAIIOTCHUPOBAHNE TaJOT€HOMPOU3BOIHBIX TPEACIbHBIX
yraeBoaopoos. [Tpasuio aiinesa.

. TlomydyeHue »dTuJIeHAa W3 3TaHOJA M JOKA3aTEIbCTBO €ro
HETIPEJICIbBHOTO ~ CTpOoeHus (peakuun ¢ OpoMHOM  BOJOH
u pactBopomM KMnOy)

Paznmuats
MIPOMBIIIJICHHBIE
CIIOCOOBI
MOTY4YCHUS
AJKEHOB: KPEKUHT
aJIKaHOB,
BXOJIAIIHX B
coCcTaB HEPTH U
MOITYTHOTO
He(TSIHOrO rasa,
JETUAPUPOBAHNE
aJIKaHOB.
[Ipennarate
nabopaTtopHbie
CIIOCOOBI
MTOTY4YCHHS
KOHKPETHBIX
aJIKaHOB.
DopmMynupOBaATH
npaBwio 3aiilieBa
u 3aIliChIBATh
ypaBHEHUS
peakuii B
COOTBETCTBUM C
HHM.
HaOronate u
OIMMCKLIBATH
JIEMOHCTPAIIUOHH
BIf SKCIIEPUMEHT

5-7
(32-34)

CBoiicTBa 1
MIPUMEHECHHE

dusznueckue CBONMCTBA AJIKEHOB.

BzauMHOE BIMsSHHE aTOMOB B OpPraHn4YCCKUX MOJICKYJIaX.

OnuceIBaTh
B3aUMHOE
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AJIKCHOB

MesomepHsblit 3 dexT.

[IporHo3 peakIMOHHOW CIOCOOHOCTH alKeHOB. MeXaHu3M
peaKiuii AeKTPO(GUITBHOTO MPHCOESTUHEHHUS.

Peakuun MIPUCOEAUHEHUS AJIKCHOB: raJloreHUpoBaHUE,
TUIPUPOBAHUE, TUIPOrajor€HUpPOBaHUE, rujapaTanus,
nomuMepusanud. [IpaBuno MapkoBHukoBa. Peakuuu okuciaeHuUs
ankeHoB KMnOgs (peakuus Barnepa) B BOJHON M CEpHOKHCIION
cperne.

[IpumeHeHne aJKeHOB Ha OCHOBE CBOICTB.

. BuneodparmeHTs! 1 ciaiinpl mo TemMe ypoka. O0eciBednBaHNe
STWJIEHOM OpOMHON BOJBI M pacTBOpa I[E€pMaHraHaTa Kajusl.
l'openune otunena. B3auMoaelcTBUE alKaHOB W AJKEHOB
C KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTOM.

JI. OGHapyxeHHe B KepOCUHE HEMPEACTbHBIX COSTMHEHUN

BJIMSHHE aTOMOB
B MOJIEKYJIax
AJIKEHOB u
ME30MEPHBIN

¢ dexT.
IIporuo3upoBath
PEaKIMOHHYIO
CIocoOHOCTh
AJIKEHOB Ha
OCHOBE
AIEKTPOHHOTO
CTPOCHHUS ux
MOJIEKYJI.
XapakTepru3oBaTh
MEXaHU3M PeaKI|
15471
ANIEKTPOPHIBHOT
0 IPUCOETUHEHNUS
(rasoreHnpoBaHA
€, THIPUPOBAHMUE,
TUAPOTATIOrEHUPO
BaHME,
TUApPATALINS) u
peakuuu
MOJIMMEPHU3ALIUU.
CpaBHUBATH
npaBuiia
MapkoBHHUKOBa U
3aiieBa.
YcraHaBiIuBaTh
3aBUCUMOCTh
MEXKITY
CBOMCTBaMH
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aIkeHOB H  HX
MIPUMEHEHHUEM.
HaGmonars,
OIMCKLIBATH u
MIPOBOJIUTH
XUMHYECKHI
AKCIIEPUMEHT

8-9
(35-36)

[IpakTnueckas
pabora 2

HonyquHe MeETaHa ¥ 3THJICHA U UCCIICI0BAaHNE NX CBOIICTB

Cobmonarn
MpaBWJIa TEXHUKU
0e30macHOCTH
npu pabore ¢
1ab0paTopHBIM
000pyI0BaHUEM,
HarpeBaTeIbHBIM
)51 npubopamu,
XUMHYECKUMHU
pEaKkTHUBaMHU.
9KOHOMHO u
9KOJIOTHYESCKU
TpaMOTHO
oOpamarbcs C
HUMH.
Uccnenosats
CBOMCTBA
OPraHuYeCKUx
BEIIECTB.
HaOronare
XUMHYECKHE
SIBJICHUS u
(UKCUpOBaTh
pe3yabTaThl
HaOJIIOIEHU.
DopMyIIHpOBATH
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BBIBObI
OCHOBC

Ha HX

10-11
(37-38)

OCHOBHBIEC TOHATHSI
XUMHUH
BBICOKOMOJICKYJISIPH
BIX

COCIUHCHHI

CrpoeHne oNMMepoB: MOHOMED, MOJIUMED, HIEMEHTAPHOE 3BEHO,
CTCIICHb ITOJIMMCPU3AILHU.

JIuneliHble, pa3BETBIEHHBIE U CETYaThle (CILIUTHIE) MOJUMEPHI.
CrepeoperyisipHble U HECTEPEOPETYIISIPHBIE TOJTUMEPHI.
OTHolIeHue MMOJIMMEPOB K HArp€BaHWIO: TCEPMOINIACTUYHBIC
1 TCPMOPCAKTHBHBIC ITIOJIMMCPHI.

HOJ'H/IMepI)I Ha OCHOBC OTWIICHOBBIX YIJICBOJAOPOAOB W HX
IMPOU3BOJHBIX: MMOJIUITUIICH, ITIOJTUITPOITUIICH,
MOJIUTETPAPTOPITUIIEH U IOJTUBUHUIXIOPHI.

JI. O3HaKOMJIEHHE C KOJIJIEKI[MEN MOJIMMEPOB OCHOBE 3TUIICHOBBIX
YTJIEBOJIOPOJIOB

OnuceiBaTh peak
[IUU TIOJTUMEpPH3a
1007078

Y UCTIOJIB30BaTh II
OHSTHSI XUMUU
BBICOKOMOJICKYIISI
PHBIX
COC/TMHEHUH:
MOHOMED,
oJImMep,
AJIIEMEHTapHOE
3BCHO,  CTCICHb
MOJIMMEPH3AITHH,
JIMHEWHBIE,
pa3BETBJIEHHBIE U
ceTyaThie (CUIUTHI
€), OJIMMEPHI,
TEPMOILJIaCTUYHBI
€ U TEPMOPEaKTUB
HbIE

MOJINMEPHI, CTepe
OpEryJIsIpHbIE U

HECTEPEOPETYIISIP
HBIC TIOJIMMEPBHI.
Knaccudumupona
Th TOJUMEPHI IO
pa3InYHBIM
NpU3HAKaM:  TI0
CTPOCHHIO,
criocobam
MOJTyYEHUS u
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OTHOIICHUIO K
HarpeBaHUIO.
Paznmuate moimm
epU3aLUI0 U
IOJINKOHICHCAIIN
10.
XapakTeprus3oBaTh
MIPUMEHEHHE
BaXHEHUIITIX
IIPEACTaBUTENEH
MOJIMMEPOB Ha
OCHOBE
STHJIEHOBBIX
YIJIEBOJOPOJIOB U
WX TIPOU3BO/THBIX.

12-13
(39-40)

AJKaneHsl:
KJlaccupuKanus u
CTpOEHHUE

Knaccudukanuss AMEHOBBIX YIJIEBOJOPOJOB: H30JUPOBAHHEIE,
KyMYJIUPOBAHHbIE U CONPSKEHHBIE.
Homenknatypa ©  u30MepHs  IUEHOBBIX  YIJIIEBOAOPOJOB

(MexKitaccoBasi, YriepoJHOTO CKeJeTa, B3aUMHOTO IOJIOKEHUS
KpaTHBIX CBSI3€H, TeOMETpUYECKas).

CrpoeHue conpsiKEHHBIX aTKaAUECHOB.

J1. BuneodparmeHTsl U Citaifbl o TeMe ypoka. Moiens MoJIeKyIl
QIKaJMEHOB C  M30JUPOBAHHBIMHM, KyMYIHPOBAaHHBIMU U
CONPsHKEHHBIMU JBOMHBIMH CBSI3IMU

OmmceIBaTh
alKaueHpl  Kak
YTJIEBOJIOPOJBI  C
JIByMs JIBOMHBIMU
CBS3SMU.

[Ipennarate
obmyto popmyiry
JIUEHOB 51

Ha3eIBaTh HX B
COOTBETCTBHH C
MpaBUJIaMu
HOMEHKJIaTypbl
IUPAC.
Paznnuats
HM30MEPHIO
aJIKaIMCHOB:
MEKKIIACCOBYIO,
YIJIEPOJTHOTO
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CKeJIeTa,
B3aUMHOI'0
MOJIOKEHUS
KPaTHBIX CBS3EH,
Ir€OMETPHUUYECKYIO.
XapakTeprus3oBaTh
CTPOCHHE
CONPSHKEHHBIX
AIKaJUEHOB

14-16
(41-43)

Cnoco0On1
IOJIYYEHHUS,
CBOWCTBA U
MIPUMEHEHNE
aJIKaJINCHOB.

CriocoObl  MOMy4eHHUs aJIKaJUEeHOB: JETHAPUPOBAHUE AJIKAHOB,
peakuus Jlebenera, 1eruaporaioreHUpPOBaHNE
JTUTAJIOT€HAIKAHOB.

®uU3MYECKUE CBOMCTBA JUEHOBBIX YIIE€BOIOPOJIOB.

XUMUYECKUE CBOMCTBA JUEHOBBIX YIVIEBOJOPOJIOB: PEAKIIUMU
MPUCOEANHEHUS, OKUCIICHUS U TIOJIMMEPU3AIIU — U 0COOCHHOCTH
WX TIPOTEKAHUSI.

HaxoxneHnue B mpupoie 1 MPUMEHECHUE AJIKAUEHOB. TepIrieHBI.

J. Koarymsaumusi MII€YHOTO CcOKa KaydyKOHOCOB (MOJoYas,
odyBaHumka Wi  ¢ukyca). JlemomuMmepusanms ~— Kaydyka
U JI0Ka3aTeJIbCTBO HAJIM4YMs JIBOMHBIX CBsA3€il B MOJeEKyaax
MOHOMEPOB (peakiuu ¢ 6pomMHOI Boo# u pactBopom KMNO4)

CpaBHUBATH
XUMUYECKHE
CBOMCTBaA
AJIKCHOB 51
aJIKaJeHOB.
BrisBiagaTh
0COOEHHOCTH
peakuuu
MOJIMMEpHU3alU
CONPSIKEHHBIX
aJIKaINCHOB.
XapaxkTepru3oBaTh
buzndecKue u
XHUMHYCCKHE
CBOMCTBA IUEHOB.
OnuceBaTh
HaX0XJICHHUE B
MpUpoJie

Y MPUMEHEHUE
aJIKaIMCHOB.
JlaBaTh
XapaKTEPUCTUKY
TepneHaM H UuX
MIPEACTABUTEISIM
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17-18
(44-45)

Kayuyku u pe3unsl

DnacToMepBhl. HarypanbHblit Kay4yK, KaK HIPOLYKT
IIOJINMEPHU3aLUHU M30IIpeHa. CuHrernueckue Kay4yKH:
OyramuenoBblii kaydyk (CBK), IMBHUHMIOBBIN, H30MPEHOBHIN,
XJIOPOIIPEHOBBIH, OyTaANEeH-CTUPOIIbHBIM.

Bynkanu3zanus kaydykoB: pe3uHbl U J0OHUT.

J1. O3HakomiieHue ¢ KoJuiekiuei «Kayuyku u pe3uHbI»

XapakTepus3oBaTh
Kay4yKu KakK
MPOTYKTHI
MOJIMMEPHU3ALTUT
CONPSHKEHHBIX
aJIKaJCHOB.
YcranaBauBaTh
B3aHMMOCBSI3b
MEXTY
CTEpEOPEryIsipHO
CTBIO 51
3J1aCTHYHOCTHIO
Kay4yKOB.
OnuceIBaTh
npobieMy
CHHTE3a
Kayq4yKOB M POJIb
C. B. Jlebenesa B
€€ pellIeHnH.
Pazanugars
CHUHTETHYCCKHE
Kay4dyKu n
HCXOJHBIE
MOHOMEPBI.
XapaxkTepru3oBaTh
pe3uHy KaK
MPOJYKT
BYJIKAHU3ALIUU
Kay4yKOB

19-20
(46-47)

AJIKMHBI: CTpOEHUE
MOJIEKYI,
n30Mepusl,
HOMEHKJIATypa,

DJIEKTPOHHOE U
aleTusIeHa.

I'omonornueckuii  psn U U3o0Mepus
CKeJIeTa,  IMOJIO)KEHUsS  TPOMHOM

IMpOCTPAHCTBCHHOC CTPOCHUC MOJICKYJIbI
AJIKMHOB

CBSI3H,

(yrmepoaHoro
MEXKKJIacCOBas ).

Konkpernsuposa
Tb SP-
rUOpUIU3aIHIO
opOutaneit  aus
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TOMOJIOTHYECKUU
psij, ¥ CTIOCOOBI
MOJTy4YESHUS

Homenknarypa anxkuHOB.

CriocoObl NOJTy4eHHUs] aJIKMHOB: MUPOJIN3 MeTaHa (B TOM YHUCIIE U
OKHCITUTENBHBIN MUPOJIU3 MPUPOJHOTO Taza), KapOUIHBIA METO,
ACTUAPOTaJIOTCHUPOBAHUC OWUTAJIOTCHAJIKAHOB, BBaHMOILGﬁCTBHG
COJIEH  aleTWJIEHOBBIX  YIJIEBOJOPOAOB  (ALETHWIEHUIOB) C
raJloreHajKaHaMHu.

J. Buneodparmentsl u cnaiinel mo teme ypoka. [lomydenue
arneTriieHa U3 kapouaa kanbius. O0bEMHBIC MOJICIIN ATKUHOB

MOJIEKYJIbI
areTHiICHa.
XapakTepus3oBaTh
TOMOJIOTHYECKHI
psAo  QJIKUHOB U
H3MCHCHHE
bu3nIecKux u
XUMHAYECKUX
CBOWICTB B JTOM
pany.
O06001maTh 51
yrayOnsTh
3HAHUS 00
U30MEpUH Ha
npumMepe
U30MEpUH
AJIKUHOB:
YIJIEPOIHOTO
CKeJIeTa,
ITOJIOKCHUS
TPOMHOW  CBSI3H,
MEKKJIIaCCOBOM.
Ha3zriBaTh
AJIKMHBI B
COOTBETCTBHH C
MpaBUIaMu
HOMEHKJIATypbl
IUPAC.
Paznnuats
TOMOJIOTH n
H30MEpPhI
AJIKWHOB.
XapakTepru3oBaTh
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CIIOCOOBI
HOJ'Iy‘-IeHI/IH
AJIKUHOB

21-22
(48-49)

CBoiicTBa 1
MIPUMCHCHHE
AJIKUHOB

®uU3nMYECKUE CBOMCTBA allETUIEHOBBIX YIJIEBOJOPOIOB.
Xumuueckue cBoiictBa. Peakunu npucoeaunenus (ruipupoBaHue,
rajoreHupoBaHue, TUIPOrajoreHUpPOBaHUE, rujapaTanus,
TpuMmepusauus aunetusieHa). Peakums Kyuepoa u Ilpasuio
OnbprexoBa. KucioTHble CBOMCTBA aJIKMHOB. AUETHICHUBI.
Oxucnenue ankuHoB: pactBopoM KMnO4 1 ropenue.

O6mactTu TpUMEHEHHUs aleTWIeHa Ha OCHOBE €ro CBOMCTB.
[Ipumenenne romosoroB aneTtwieHa. llommMepsl Ha OCHOBE
aneTuieHa. BuHnnaneTuieH.

J.  BzaumopelicTBue  aneTwieHa ¢ = OpoMHOH  BOJOM.
B3aumoperictBue anerunieHa ¢ pactBopom KMnOs. Topenue
aneTusieHa. BugeodparMeHTsl U ciaiiIpl 0 TeMe ypoka

ITonTBepxknaTh
CBOM MPOTHO3
XUMUYCCKHUX
CBOMICTB AJIKMHOB
peakuusIMu
MIPUCOETUHCHHS,
BBIJCIIATE 150:4
0COOCHHOCTH.
Hcmnonn3oBaTh
3aKOHOMEPHOCTH
MPOTEKAHUS
peakuuii
MIPUCOEAMHEHUS
(mpaBuiO
DIIbTEKOBA).
VcranaBiauBaTh
B3aHMOCBSI3b
MEXKITY
CTPOEHUEM
MOJICKYJIbI
arneTHICHa M €ro
KHCJIIOTHBIMUA
CBOMCTBaMU.
XapakTepru3oBaTh
peakiuu
OKHCJICHUSA
ropeHue,
B3aHMOJICHCTBHE
aleTuiIcHa c
pacTBOpPOM
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KMnOs.
HaGmonars u
OITMCELIBATH
XUMHYECKHI
AKCIIEPUMEHT.
YcranaBauBaTh
B3aHUMOCBSI3b
MEXTY
CBOMCTBAaMU
aleTuJIcHa U €ro
MIPUMCHCHHEM.
XapakTepru3oBaTh
oOnactu
MIPUMCHCHHUS
TOMOJIOTOB
aleTuJIcHa.
OnuceIBaTh
MTOJIMMEPHI Ha
OCHOBE
aleTUJICHa

TEMA

4. APOMATUYECKUE YI'JIEBOJOPO/BI (12 1)

(50-51)

ApEeHBI: CTpOCHHE
MOJIEKYIL,
TOMOJIOTHYECKUN
psid, U30MEpHs U
HOMEHKJIaTypa

[lepBbie cBenmeHus 00 apoMaTHYeCKUX coenuHeHusX. CTtpoeHue
MOJICKYJbI OCH30JIa: eauHas T-IJICKTPOHHAS CHCTEMa, WU
apOMaTHYECKUIN CEKCTET.

l'omonornueckuii psa. M3oMepus B3aMMHOTO —PacIOJIOKEHUS
3aMecTuTeNel B OCH30JIbHOM KoJiblle. HomeHknaTypa apeHoB.
Kcunosr.

J1. BuneodpanrmeTsl u CIan bl o TEME ypoKa.
[[TapocTepkHEBBIE U 0OBEMHBIC MOJICIIM OSH30J1a U €T0 TOMOJIOTOB

XapakTepu3oBaTh
OeH301 KakK
MIPEACTaBUTENSA
apeHoB n
0COOEHHOCTH
AIEKTPOHHOTO
CTPOCHHMS
MOJIEKYJIbI
OeH3o0ma u
MOJIYTOPHOM
CBSI3H.
OnuceBaTh
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HU30MEPHIO
B3alMHOT'O
pacmoIoKeHUs
3aMECTUTE/ICH B
OCH30JIbHOM
KOJIBIIC.
3anuceIBaTh
bopMyIbl
U30MEPOB 51
rOMOJIOTOB
OcH3011a u
Ha3BIBaTh UX

3-4 Crioco0mr [IpombInieHHBIE CTTOCOOBI TIOMydeHUs OSH30J1a U €ro TOMOJIoroB: | Paznuyars u
(52-53) MOJIYYCHUS QPCHOB | apoMaTH3alusl aJKaHOB M [HKIOAIKAHOB, TPUMEpPH3AIHs | OMMHCHIBATH
areTuseHa (peakiust 3eJIMHCKOTO). MIPOMBIIIIICHHBIC
JlaGopaTopHble CMOCOOBI TMOJMYyYEHUS apeHOB: AJIKWIUPOBAHUE | U TaOOpPATOPHBIE
OcH30J1a, MUPOJIU3 COJICH apOMATHUYECKUX KHCIIOT. CIocoObI
J1. BuneodparMeHTHI U Caiiabl IO TEME ypoKa MOJTyYEHHUS
OeH3oa.
OcCymecTBIsITh
MEpEHOC 3HaHUH
00 ajkuHax Ha
apeHbl Ha
npuMepe peakiuu
3eJIMHCKOTO
5-6 CaoiicTBa OeH301a dusnyeckue CBOMCTBA apEHOB. XapakTepru3oBaTh
(54-55) [IporHo3  peakIMOHHOW  CHOCOOHOCTH  apeHoB.  Peaknuu | pusnueckue
ANMEeKTPOUIBHOTO 3aMEIEHUS U UX MEXaHU3M: raJloreHHpOBaHKE, | CBOMCTBA
ankunupoBanue (peakuus Dpunens—Kpadrca), HuTpoBanue, | 6eH3071a.
cynbhupoBaHUE. YcTranaBiuBarth
Peakuuu  mpucoeauHEHHs:  THAPUPOBAHUE,  PAJUKAIBHOE | B3aHMOCBS3b
raJIoreHupoBaHue. Peakiiuy OKUCIeHuS. MEXTY
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. PactBoperne B OeH30J€  PAa3IUYHBIX  OPraHMYECKHX
Y HEOPraHMYECKUX  BEIIECTB  (Hampumep, Cepbl,  HOJA).
Os3nakomsieHne ¢ (U3MYECKUMH  CBOMCTBaMH  Oe€H307a

(paCTBOPI/IMOCTI) B BOJC, IINIOTHOCThL, TEMIICPATYypa IJIABJICHUA —
BbIIEP)KMBAHUE 3alasHHOW aMmyibsl ¢ OeH3oioM B 0OaHEe co
apaoM). ['operne OeH3oma Ha CTEKISHHOW nayiouke. OTHOIICHHE
Oenzonma k OpomHOW Boje um pactBopy KMnOs. HutpoBanue
OeH3oJa

AJIEKTPOHHBIM
CTPOCHHEM
MOJIEKYJIbI
OcH3011a U €ro
pEaKUMOHHOM
CIIOCOOHOCTEIO.
IIporuo3upoBath
THIIBI
XUMUYECKHUX
peakuuu,
XapaKTEPHU3YIOLTN
X OeHzol, H
KOHKPETH3UPOBAT
b UX TIPUMEPAMH.
HaGmronatn
JIEMOHCTPAI[HOHH
bl DKCIEPUMEHT
U IeJIaTh BBIBOJBI
Ha €ro OCHOBE

(56-57)

CBolicTBa
TOMOJIOTOB O€H301a.

[IpumeneHnne apeHOB

Tomyon, kak rtomosor OeH3ona. OCOOCHHOCTH XHUMHYECKUX
CBOMCTB ayIKuiI0eH30J10B. OpUEHTAHTHI MEPBOTO M BTOPOTO POJA.
B3aumHoe BiMsIHME aTOMOB B MOJEKyJaxX aJKHJIOSH30JI0B Ha
IpUMepe peakiny 3aMeneHus. Peakiuuy okucaeHus.

[IpumeHeHne apeHOB Ha OCHOBE MX CBOMCTB.

. OrtHomenue Toayoja K Bojae. PacTBopeHue B TOIyoOJ€
pPa3IUYHBIX ~ OpPraHMYECKUX U  HEOPraHWYECKHX  BEIIECTB
(mampumep, cepsol, noaa). ObecrBeYMBAHUE TOJIYOJIOM PacTBOpa
KMnO4 1 GpoMHOI BO/IBI

OnuceBaTh
buzndecKue
CBOMCTBaA
TOMOJIOI'OB
OeH3oa.
VcranaBiauBaTh
3aBUCHMOCTD
Mexay OOKOBOI
LIETBIO u
HapyIIeHUEM
AJIEKTPOHHOU
IUIOTHOCTH
COIPSKEHHOIO Tt~
o0Oiaka B
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MOJIEKYJIax
TOMOJIOTOB
OcH3011a 101
BIIMSHUEM
OPHUEHTAHTOB
MIEPBOTO

¥ BTOPOTO POJa.
XapakTeprus3oBaTh
B3alMHOE
BJIIMSHUE aTOMOB
B MOJICKYJIax
aITKUJIOEH30JI0B
Ha npuMepe
peaxIuu
3aMeleHHs "
OKHCIIEHUS.
YcranaBanBaTh
B3aUMOCBSI3U
MEXTY
CBOMCTBaMH
TOMOJIOTOB
OeH3071a n
o0acTIMu X
MIPUMEHEHUSI.
HaOironars u
OIMMCKLIBATH
JIEMOHCTPAITUOHH
BIi DKCTIEPUMEHT

9-11
(58-60)

O06006111EHNE U
CHCTEeMaTH3aIus
3HAHUH I10
YIJIEBOAOPOJAAM

Brimonnenne TeCTOBBIX 38.,[[8.HPII>1 H PCHICHHUC 3aJa4 Ha BbIBOJ
(1)OpMy.]'I YrijieBo4opoaoB Pa3JINIHbIX KJIaCCOB. Pemenue
paC‘IéTHLIX 3aJa4 Ha OCHOBC CBOMCTB YHIIEBOAOPOAOB PA3JIMYHBIX
KJIaCCOB. Brinonnenue ynpa)KHeHI/Iﬁ Ha YCTAHOBJICHUC
T€HETUYECKOM CBS3U MCKAY KJIaCCaMH YIJICBOIOPOOOB (HCHO‘IKI/I

BreinonHsaTh
TECTHI n
YIPa)KHEHUS,
pewmars  3aJa4u
10 TEME.
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npeBpaineHuii). [loaroroBka Kk KOHTPOJIbHOM padoTe

[IpoBouTH
OLICHKY
COOCTBEHHBIX
JOCTIOKCHUH

B YCBOCHUU
TEMEL.
Koppekruposats
CBOM 3HAHHUA B
COOTBETCTBHUU

C TUTAaHUPYEMBIM
pe3yabTaTOM

12 (61)

KonTtponsHast pabora

«ApEHBI»

2 no temam «lIpenensHble yrieBomopoab», «HemnpenenbHble YrieBOIOPOIbD»,

TEMA 5. ITPUPOAHBIE NCTOYHUKU YI'JIEBOJOPOAOB (8 u)

1(62)

[IpuponHslii ra3 u
MTOITYTHBIN
He(TAHOM ra3

[Ipuponnsli ra3 u ero cocras. [I[poMBIIIIIEHHOE UCIIOIB30BAHNUE U
nepepaboTKa MPUPOJAHOTO Tasa.

[lonyrHele HedTsHBIE Ta3pl M uX MnepepaboTka. Dpakuuu
MOIMTYTHOTO HE(PTIHOTO Ta3a: Ta30BbId OCH3WH, MPOIMaH-OyTaHOBas
CMECh U CyXOU ras.

J1. TazoBas 3axurainka ¢ mpo3padHsiM KoprycoM. Ilapadwun, ero
pacTBopeHue B OEH3MHE U UCTIapEHUE PACTBOPUTENIEH U3 CMecH

OnuceIBaTh
MPUPOJHBIN  ra3
KaK
€CTECTBEHHYIO
CMeCh
YIJIEBOI0POIOB.
Paznuuats
MIPUPOAHBIN u
MOITYTHBIN
He(TSHBIC Ta3bl.
XapakTepus3oBarhb
COCTaB IMOMYTHBIX
HEe(TAHBIX Ta30B
U UX QpaKIum.
XapakTepus3oBarh
obnactu
MIPOMBIIIJICHHOTO
MPUMEHEHHUS
MPUPOJHOTO Tasza
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u HOIYyTHOT'O
HE(PTSIHOTO Ta30B
u OCHOBHBIE
HaNpaBJICHUSI UX
nepepadboTKHU.
Habmronath
XUMHYECKUN
AKCIEPUMEHT,
ONMCHIBATh €r0 U
JIeJIaTh BBIBOJIbI

2-3
(63-64)

Hedts

Hedth, kak mpupoIHBI UCTOYHUK YIIEBOJIOPOIOB, €€ COCTaB U
(u3nueckue cBoicTBa.

VYTr1eBo0poIbl KaK MPeaIMET MEXKIYHAPOJHOTO COTPYIHUYECTBA U
Ba)KHEMIIIAast OTpaciib 3KOHOMHUKHN Poccum.

. Konmnexnus «Hedts n HedTenpoaykTel». Buaeodparmentsl, Ha
KOTOPBIX TpejcTaBieHa a00br4a HepTn M €€ TPaHCIOPTHUPOBKA.
Buneopparmentsl  «Hedranubie dakens», «IKoJIOrHueckue
KatacTpo(dbl, CBs3aHHBIE C pa3nuBoM Hedtm». OOpa3zoBaHHe
He(QTSIHOMN MIIEHKU Ha IOBEPXHOCTH BOJBI U €€ YCTpaHEHHE

XapakTepru3oBaTh
¢buznueckue
cBoiicTBa HepTH
U OIIMCBIBAaTh €&
COCTaB.
ApryMeHTHpOBaT
b pOJTb
YTJIEBOIOPOJIOB
B MEXKTYHAPOTHO
M
COTPY/IHHYECTBE
4 SKOHOMHMKE
Poccun u
HEe00XO0IUMOCTh
COOJIrOIeHUSA
HOPM
9KOJIOTHYECKON
0e301macHOCTH
npu
TPAaHCIIOPTUPOBKE
rasa, HeTH
U HePTENPOAYKTO
B
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4-6
(65-67)

[IpombieHHas

nepepaboTka HeTH

Pextudukanus (PppakuuonHas mneperonka). Ppakuuu HedTu:
OeH3MHOBas, JIMIPOMHOBAas, KEPOCHHOBAs, TIa30iib, MasyT.
ConsipoBeie  macna. Baszenun. Ilapapun. ['yapon. Kpexunr
HEPTENPOYKTOB: TEPMHUUECKHH, KATAIUTUICCKUH, THAPOKPEKUHT.
Pudopmunr. [uxnmzammsa. Apomarmzanusa. JleToHanmoHHas
cToiikocTh 6eH3nHa. OKTaHOBOE YHCIIO.

. Komnexnust «Hedts 1 HedrenpoaykTey. BugeodparmeHTs
«Ileperonka Hetu»

YcranaBiuBath
BHYTPUIIPEIMETH
BIC CBSI3H MEXIY
H3y9aeMbIM u
W3YYCHHBIM
y4eOHBIM
MaTepuaJoM  Ha
npuMepe
croco6oB
IIPOMBIIUIEHHOU
nepepaboTKu
He(TH u
He(TENPOyKTOB
U crocobamu
TIOJTydeHUS
AIKaHOB
YcranaBinuBaTh
B3alIMOCBSI3b
MEXIY
bu3MIeCKUMHU
CBOWCTBAMH
KOMITIOHEHTOB
HetH

u cnocobamu  eé
nepepadoTKH.
XapakTepus3oBarh
PEKTU(PHUKALTHIO
HepTH, KpPEKUHT
He(TENPOIYKTOB
U pUGOPMHUHT.
YcranaBiauBaTh
B3aMIMOCBSI3b
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MEXy COCTaBOM,
CTPOCHHEM u
CBOMCTBaMH
bpakuuit  HedTH,
U IpYruMu
He(TenpoayKTaM
u u 150:¢
MpUMEHEHUEM B
HapOJHOM
XO3SHCTBE.
Pazauugats
TEPMUYECKUH,
KaTaJITMTHYECKUH
KPEKHHTH

Y TUAPOKPEKHHT.
ApryMeHTHpOBaT
b  3aBHCHUMOCTh
NEeTOHAITMOHHOU
CTOUKOCTH
OcH3MHa oT
CTPOCHHUS
MOJIEKYJ ero
KOMIIOHEHTOB U
npejyiarath
CIIOCOOBI
MTOBBIIICHHUS
OKTaHOBOTO
qypcia

7-8
(68-69)

Kamennslit yross.

IIpomeinennas
nepepaboTka
KaMEHHOTO YIJIsl.

Haxoxnenue B npupoac u CoCTaB yrneﬁ: KaMEHHBIN YroJib.

aHTpauuT, Oypblil yrob.

KokcoBanue M ero mpoAyKThl: KOKC, KaMEHHOYI'OJIbHAsl CMOJIa,
HaJICMOJIbHAs BOJa, KOKCOBBIN ra3. ['azudukanus yras. BoasHoii

ra3. Karaguruueckoe THAPHUPOBAHUC YIJIA.

YcraHaBiuBaTh
B3aHMOCBS3b
MEXIY
Oouonoruei
(KaMEHHOYT0JIbH
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. Komnexnust «kKaMeHHBIH yroJib ¥ MPOIYKTHI €ro mepepadoTKM.
Buneodparmentsr «KokCOXUMHUYECKOE IPOU3BOICTBOY

BIll  Tepuoa) u
XUMUEH
(KaMEeHHBIH YToJb
u ero
nepepadboTka).
XapakTeprus3oBaTh
KOKCOBaHUE
KaMEHHOIO  yIJjs
U €ro NpPOIYKTHI:
KOKC,
KaMEHHOYTOJIbHa
s cMoJIa,
HaJCMOJIbHAs
BOJIa, KOKCOBBIH
ras.

PackpeiBath
3HaYeHHe KOKca U
MPOJIYKTOB
KOKCOBaHUS B
HapOTHOM
X0341CTBE

TEMA 6. THAPOKCUJICOAEPXAIIIME OPITAHUYECKHE BEIIIECTBA (20 v)

1-2
(70-71)

CnupTsi:
KJ1accupuKanus u
CTpOEHHUE

[Tonsitne o cnuprax, ucropus ux uzydeHus. OyHKIMOHAIbHAS
TUAPOKCUIIbHAS TPYIIIA.

Knaccudukanus cnupToB: MO TUIY YIJIEBOJAOPOAHOIO pajuKaia
(npenenbHble,  HEMpeneibHbIC, AapOMaTUYECKUE), 10  YHUCTY
TUAPOKCUIIBHBIX TPYII B MOJIEKyJe (0JHO- U MHOT'OATOMHBIE), TIO
TUIY YTJIEPOJHOTO aTOMa, CBSI3AHHOTO C THJIPOKCUIBLHOU TPYIIOi
(mepBUYHBIE, BTOPUYHBIE, TPETHYHBIE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ CIIUPTOB.
J. lllapoctepxHeBbie MOJIEJH MOJIEKYJT 0JIHOATOMHBIX
¥ MHOTOATOMHBIX crnupToB. Tabmumsl «Kucnopoaconepxaiine
oprannueckue coenuHeHus» u «Kiaccupukanus cnupToBy

Onpenenarb
MPUHAJIC)KHOCTh
OPraHu4YeCcKUX
COeqUHEHNN K
OIIpEAEIEHHOMY
KJIACCy CIUPTOB U
WX  KOHKPETHOH
rpymme.
XapaxkTepru3oBaTh
ANEKTPOHHOE

Y IPOCTPAHCTBEH
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HOE CTPOEHHE
(byHKIIMOHATBHON
TUJPOKCUWIBHOU

I'PYIIBL.

3-4
(72-73)

T"'omostornueckmit
PAI AIKAHOJIOB:
HU30MepuUs U
HOMEHKJIaTypa

l'omonornueckuii psil NPENENbHBIX OJHOATOMHBIX CIIMPTOB.
N3omepus (mosiosxkeHus (PyHKIIMOHAIBHOW TPYIIIbI, YTIEPOAHOIO
CKeJleTa, MEXKJIacCOBasl) 1 HOMEHKJIATypa alIKal030B.

J1. BuneodparMeHThI U CIIaiiibl 110 TeMe ypoKa

XapakTeprus3oBaTh
FOMOJIOTUYECKU I
psAo  aJKaHOJIOB
Y BBIBOJUTH  UX
o6myro hopmyiy.
IIporao3upoBath
HU30MEpHIO0
aJIKaHOJIOB Ha
OCHOBE aHau3a
WX MOJEKYl U
KOHKPETH3UPOBAT
b IPUMEPAMHU.
3anuchiBaTh
bopMyIIBI
AJKaHOJIOB
pa3IMYHOrO
CTPOCHMS u
Ha3blBaTh HUX B
COOTBETCTBUU

C IIpaBUJIaMU

HOMEHKJIaTypBI
IUPAC

5-6
(74-75)

CrocoOb1

MOJIYYCHHS CIIUPTOB

O6H_[I/Ie CIIOCOOBI MOJIYUYCHUS QJIKAaHOJIOB: THUApaTaluA aJIKCHOB,
TuapojiM3 TIaJlOrcHallKaHOB, BOCCTAHOBJICHHUC Kap6OHI/IJ'ILHLIX
COCJIMHECHMH. Crioco051 MOJIYYCHHUsI HCKOTOPBIX aJIKAHOJIOB:
MCTHJIOBOI'O  CIIMpTa — peaKuI/Ieﬁ ICJIOYHOTO  I'MApOoJjin3a
XJIOpMETaHa U U3 CHHTEC3-I'a3a; 3TUJIOBOI'O CIIMPTAa — CIIMPTOBBIM
6pO)I(eHI/IeM TJIFOKO3bI U I‘HI{paTaHHeﬁ OTHUJICHA, nponaHona-l

— BOCCTAHOBJICHUCM ITPOIMMOHOBOI'O aJIBACTHU/IA, nponaHona-Z

XapakTepru3oBaTh
IIPOMBIIILJICHHBIE
1 J1abopaTopHbIC
CIIOCOOBI
MOJTyYCHUS
CIIUPTOB.

3HaTe  CIIOCOOBI
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— TUJPUPOBAHUEM AIIETOHA U FUApaTalel nponusieHa. MOJIyYEHUS
J1. BuneodparMeHThI U ClIaiiibl 10 TeMe ypoka HauOoJee
3HAYUMBIX
AJIKaHOJIOB
7-8 CpoiicTBa CIUPTOB ®du3nyecKkue CBOMCTBA CIIUPTOB. BomopoaHas cBs3b. YcraHaBivBaTh
(76-77) [Iporno3 peakimoHHOW CHOCOOHOCTH MPEAEIbHBIX OJHOATOMHBIX | B3aUMOCBSI3b
CIHUPTOB U €r0 MOJATBEP)KJIECHUE NPU PACCMOTPEHUU XUMHUYECKHX | MEXKIY
CBOIICTB CIUPTOB: KHUCJIOTHBIE CBOIICTBa, peakuuu | MeXMOJIEKYISIPHO
HYKJIEO(DUIBHOTO 3aMEILEeHUs c rajioreHoBOJIOpoJamu, | i BOJOPOJAHOMN
MEXMOJIEKYJISipHasT W BHYTPUMOJIEKYJsIpHasl — JIerujparanus | CBSI3bIO c
(mosmydyeHne  MPOCTBIX  2PUPOB U AJTKEHOB),  PpeaKIuu | puandeckum
JNEeTUPUPOBAHUS, OKUCICHUS U ATepU(PUKALINH. CBOMCTBaMU
JI. ®usnueckue CBOMCTBA 3TaHOJA, MporaHosa-l, OyraHona-1. | cnupToB.
B3aumoperictBue HaTpusi co cnupToM. B3anmoserictBre crimpra ¢ | JlenaTe BBIBOJBI O
pacTBOpoM JAuMXpoMmaTa Kaiusl B cepHOM kuciote. lloiaydyeHue | 3aKOHOMEPHOCTSIX
cnoxknoro as¢wupa. [lomyuenue striieHa w3 staHona. CpaBHEHHE | U3MEHEHUS
peaxkuuii TOpeHHsl STUIOBOTO U MPOIUIOBOTO CIIMPTOB buznyeckux
CBOWCTB B
TOMOJIOTHYECKOM
pAy aJKaHOJIOB.
XapaxkTepru3oBaTh
oOmne u
0ocoOeHHbIE
CBOMCTBa
AJIKaHOJIOB.
OnuceiBaTh
MEXaHU3M
peakuuu
HYKJICODUITHHOTO
3aMEIlICHHUSL.
YcranaBinuBaTh
TE€HETUYECKYIO
CBA3b MEXIY
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rajoreHoajKaHam
U U CHUPTAMH,
aJKeHaMHU

U CIIUPTaMH,
TUAPOKUCHIbHBIM
u u
KapOOHWIbHBIMU
COCAMHEHUSIMU
YcraHaBiBaTh
TE€HETUYECKYIO
CBSI3b MEXTY
rajoreHoaJKaHam
U HW CHOUPTaMH,
aJIKeHaAMH

U CIIUPTaMU, THIIP
OKHCHJIbHBIMU

1 KapOOHUIIHbHBIM
U COEAUHEHUSMH,

yIIIeBOJAMHU
U CIIUPTAMHU
9 (78) [Ipumenenue Hwusmme u Beicine (KUpHBIE) CIIUPTHI. YcranaBnuBaTh
CIIUPTOB. Cunrtetnueckue morortue cpeacrsa (CMC). B3aUMOCBSI3b
OTnenbHbIC OOnactn TpPUMEHEHHsT METAHOJIA Ha OCHOBE €ro CBOWCTB. | MEXIY
MPEJCTaBUTENN TokcuyHOoCTh MeTaHoa. O0IaCTH IPUMEHEHUS STUIIOBOTO CITUPTA | CBOWCTBAMHU
AJIKAHOJIOB Ha OCHOBE €T0 CBOWCTB. CIHPTOB U HX
AJIKOTOJTM3M KaK COIMAIbHOE SIBJICHUE U €T0 MPO(UIAKTHKA. IPUMEHEHHEM.
JI. ObHapyxeHHe ITUIOBOTO CHHUPTAa B PA3IUYHBIX MPOAYKTax | ApryMeHTHUpPOBAT
C MOMOIIbI0 HOJA0POPMHOI MPoObI. BuneodparMeHThl U Ciaiibl | b CBOIO
110 TEME ypOKa yOeXKIEHHOCTh
B MaryOHbBIX
MIOCIIC/ICTBUSIX
AIKOTOJIN3MA
10-11 MHoroaroMHbIe ATtomMHOCTH crupToB. [nmukonmu wu rimnepunsl.  WM3omepus, | Knaccudunupona
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(79-80)

CIIUPTBI

HOMEHKJIATYypa U IIOJIy4eHHME€  MHOTOATOMHBIX  CIIMPTOB.
OCOOEHHOCTH XWMHUYECKUX CBONCTB MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIMPTHI.
OTUIEHIIIMKOJIb U TIULEPUH, KaK MPEACTaBUTEIN MHOTOATOMHBIX
cnupToB. MIX mpumeHeHue.

J1. B3zaumoneiictBue rauneprHa co cBexeocaxaéHHbIM CU(OH)2.
PacniosnaBaHne BOJHBIX pPACTBOPOB TIJMIEPUHA M ITAHOJA.
OTHolIeHUE 3TUIICHIJIMKOJIS U TJIUIEPUHA K BOJE U OpraHMYeCKUM
pactBoputensM. BuneopparmeHTs! U cinaiiipl o TeMe ypoka

Tb CHOUPTHI TIO
MPUHIUITY
aTOMHOCTH.
IIporuo3upoBath
BUJIBI  M30MEPHUU
JIISE
MHOT0aTOMHBIX
CIIUPTOB Ha
OCHOBE COCTaBa
WX MOJIEKYl U
Ha3bLIBaTh UX.
YcranaBauBaTh
B3aUMOCBSI3U
MEXTY
MOJTYYCHHUEM,
CBOMCTBaMH "
MIpUMEHEHUEM
MHOTOATOMHBIX
CIIUPTOB:
STHICHT TUKOJIS
Y TJIMLEpUHA.
Pacno3naBartn
MHOTO0aTOMHBIE
CIIUPTHI

C IOMOIILIO
KauyeCTBECHHOM
peaKIuu.
HaOronate u
OIMCHIBATh
JIEMOHCTPAIMOHH
bIN SKCIIEPUMEHT

12 (81)

IIpaxTrueckas
pabora 3

HccnegoBanue CBOMCTB CIIUPTOB

CoOmronarb
NpaBUIa TEXHHUKH

72




0€301acCHOCTH
npu pabore ¢
1a00paToOpHBIM
000pyI0BaHUEM,
HarpeBaTeIbHbIM
51 npubopamuy,
XUMHUYCCKUMH
pCaKTHBAMHU.
DKOHOMHO u
IKOJIOTHUECKU
TrPaMOTHO
oOpamatbcs c
HUMH.
Uccnenosarts
CBOIICTBA
OpraHUYECKHUX
BEIIICCTB.
HaoOimronats
XUMHYECKHE
SIBJICHUS u
(buKCUpOBaThH
pe3yabTaThl
HaOJIFOICHUH.
dopmynupoBaTh
BBIBOJIBI Ha HX
OCHOBE

13-14
(82-83)

denosnl

CoctaB u cTpoeHue MoJIeKybl (eHoIa. ATOMHOCTb (DEHOJIOB.
I'omonoruueckuil psja, U30MepHsi 1 HOMEHKJIATypa (peHOJIOB.
CrnocoObl mosiyueHus: (eHoja: M3 KaMEHHOYIOJbHOH CMOJIbI,
KyMOJIbHBII CIOCO0, M3 TaJloT€HapeHOB M METOA0M IIEJIOYHOIO
IUIaBa.

J1. BuneodparMeHThI 1 ciiaiiibl o TeMe ypoka

Paznnuats

CITUPTBI u
dbeHonbl,  OJHO-,
JBYXaTOMHBIE U T.

1. (heHOJIBI.
3amuceIBaTh  UX
bopmyIbI u
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Ha3bIBaTh
(beHOITBI.
XapakTepus3oBaTh
TOMOJIOTHYECKHI
pAn
OJIHOATOMHEIX
(beHooB.
YcranaBauBaTh
T€HETUYECKYIO
CBS3b MEXTY
KJ1accamu
HEOPraHUYeCKHX
COoeqUHEHUN  Ha
OCHOBE CII0COOOB

TIOJTy4eHUS
dbenomna
15-17 CaolicTBa u ®dusndeckue cBoMcTBa (PeHOJOB. XUMUUYECKHE CBOMCTBA (heHoa: | XapaKTepru30BaTh
(84-86) | mpumeneHwe KHCJIOTHBIE CBOMCTBA, OKHCJICHHE, PEaKIHH 3JIEKTPOPUIHLHOTO | XUMHUYECKUE
(dheHonoB 3aMenieHus (TaIoreHupoBaHNe, HUTPOBAHMKE ), TOJIMKOHACHCAINSA. | CBOMCTBA (peHoma
KadectBennsie peaknuu Ha (QeHoJ: ¢ OpoMHOM BOJOH | Ha OCHOBE
u pactBopoM xsopuma xeneza(Ill). cocTaBa u
[Ipumenenue GpeHonoB. CTpOEHUs ero
J1. PactBopuMOCTh (peHOJIa B BOJIC MPU OOBIYHOM M TOBBIIICHHON | MOJICKYJIbI u
Temrneparypax. BoitecHenue (eHona u3 (QeHonsATa HATPUS | B3AUMHOTO
yronbHOM kuciotoil. KauecTBeHHble peakiuu Ha (EHON: | BIUSAHUS aTOMOB
obecrnBeunBanne OpoMHONW BOasl M ¢ pacrBopom FeCls. | B Held
Ob6ecupeunBanue pactsopa KMnOa. OnuceiBaTh
peaxkuu
ANIEKTPOPUIBHOT
O 3aMelleHus B
OEH30JIbHOM
KOJIBIIE.
YcraHaBiauBaTh
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3aBUCHUMOCTD

MEXy
IIPUMEHEHUEM
deHoma u  ero
CBOWCTBAMM.
Habmronath u
OIMCHIBATH
JEMOHCTPALMOHH
bIN DKCIIEPUMEHT

87-88 O6o006menne n BrImonHeHne TECTOBBIX 3aJaHUil W pelIeHHe 3a/Ja4 Ha BBIBOJ | BrIMOTHATH

(75-76) | cucremaTH3anms dhopmyn ciupToB (0JIHO- U MHOTOATOMHBIX) U (eHOJIOB. Perienue | TecTh u

3HAHWM IO CIUPTaM | pacu€THBIX 3aJad Ha OCHOBE CBOMCTB CHUPTOB (OJHO- | yIpa)KHEHUS,
u ¢deHony Y MHOTOQTOMHBIX) U (heHoJIOB. BhimosiHeHUe yrhpa)kHEHHWH Ha | pemiatb — 3a/adu
YCTAaHOBJICHHME  T€HETHYECKOM  CBSI3M  MEXIYy  KjlaccaMmH | IO TEME.
YIJI€BOJOPOJOB M THAPOKCHIICOJAEp)KalmX  oprannyeckux | [IpoBoauts
coeMHeHUH (LIETTOYKH MpeBpalleHui). OLIEHKY
[ToaroToBka K KOHTPOJBHOU paboTe CcOOCTBEHHBIX
NOCTHIKECHUU B
YCBOEHHUH TEMBI.
Koppektuposatb
CBOM 3HaHHUA B
COOTBETCTBUU  C
IUTAHUPYEMBIM
pE3yIbTaTOM
20 (89) | KourposasHas pabora 3 mo teme «CoupThl U GEHOIBI»
TEMA 7. AJIbAET'M/IbI U KETOHBI (10 u)
1-2 Anpaeruspr: Anpneruapl  — KapOOHMJIbHBIE OpraHuuyeckue coeanHeHus. | OnuchIBaTh

(90-91) | romonoruyecKuii DJEeKTPOHHOE CTPOCHNE KapOOHMIIBHOM abJIeruHOMN IPYIIIIbI. COCTaB u

psiz, U30MepHsl U l'omonoruueckuii  psa anblIerujoB, HMX  HM30MEpHUs U | CTPOCHUE

HOMEHKJIaTypa HOMEHKJIaTypa. MOJIEKY
J. HlapocrepxxneBsle u  Crroapra—bpurneda  Mojenu | ajpJeruaoB.
aJIbJIeTUA0B. BuieopparMeHTsl U C1aifipl 0 TEME ypoKa Paznuuats

KapOOHMJIBHYIO U
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aJbACTUTHYIO
TPYIIIIBIL.
XapakTepus3oBaTh
FOMOJIOTUYECKU I
PAIl albJIETUI0B.
IIporuo3upoBath
M30MEPUIO
ajgpJEeruioB  Ha
OCHOBE  aHau3a
UX MOJEKYl |
KOHKPETHU3UPOBAT
b IIPUMEPAMHU.
3anuchiBaTh
bopMyIbI
aJIbJIETUIOB u
JlaBaTh UM
Ha3BaHUS B
COOTBETCTBUU  C
IpaBUjIaMu

HOMEHKJIaTypBI
IUPAC

3(92)

Croco0sn1
MOJTyYCHUS
aJIbJAETUIOB

[TonydyeHnue ampbIAeTHIIOB: OKHCICHHEM YrieBo0poaoB (Bakep-
IPOIECC) U COOTBETCTBYIOMIMX cnuUpTOB. [lonmydyeHue anpaeruon
ryujipaTalieil ajJKuHOB, MUPOJIU30M KapOOHOBBIX KUCIOT WM UX
COJIeH, a TaK)Ke IIEeTOYHBIM T'HAPOJIU30M JIUTaIOT €HAIKAHOB.

J1. BuneodparMeHThI U ClIaiabl IO TEME YpOKa.

JI. TlonydeHue yKCyCHOTO aJIbJIETH/1a OKHCIEHUEM 3TaHOJIa

XapaxkTepru3oBaTh
OCHOBHEIE
CIIOCOOBI
MOJTyYEHHUS
aNbJCTHIOB.
YcranaBiuBaTh
IF€HETUYECKYIO
CBS3b MEXIY
CIIUpTaMU n
apJeTuaaMu,
YIJIEBOAOPOIAMU
M ajdbleTHuIaMu,
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ATKUHAMU u
aJTbJICTUIAMHU.
ITpoBoauTh 1a060P
ATOPHBIC OTIBITHI

¢ coOIoIeHneM
MPaBWI TEXHUKHU
0e30macHOCTH U
IKOJIOTHYECKU
rPaMOTHOTO
oOpareHus

¢ 060opyIoBaHUEM
U PEaKTHBaMHU.
HaGmronatn
XUMHUYCCKHE
SIBIICHUS u
¢bukcupoBarthb
pe3yabTaThI
HaOJIFOIEHUH.
DopmMynupOBaATH
BBIBOJIBI Ha HUX
OCHOBE

4-5
(93-94)

CBoiicTBa "
MIPUMEHCHHE
AJIBIETUIOB

dusnyeckue cBOMCTBA aIbIECTUIOB.

[IporHo3 peakiMOHHOW CIIOCOOHOCTH aJbJCTHIOB.

XuMH4YecKue CBOMCTBA: peaxkiuu MIPUCOCIMHCHHUS
(IMaHoOBOZOPOA, TUAPOCYIb(PHUTA HATPHUSA, pPeakTHBa I pUHBIpA,
THAPUPOBAHUE), PEAKIIMH OKHCICHHUSA («cepeOpsHOTo 3epKajiay
u komruiekcamu Menu(Il)), peaknuu KoHIeHcanuu (ayibJoJIbHAs
U KPOTOHOBAs, c A30THUCTBIMH OCHOBaHHUSIMH)
Y TIOJIMKOH/ICHCAIIMH, PEAaKIIMU 3aMCHICHHUS T10 0-yIJIEPOJIHOMY
aToMy.

J. Oxucnenue Oe3anmpaerufa KUcaopoaoMm Bozayxa. [lomydenue
(denondopmanpaeruIHOTO MOJIUMEpA.

JI. O3nakomsienne C (U3NYECKUMU CBOICTBAMH  allbJICTH]IOB

XapaxkTepru3oBaTh
XUMUYECKHE
CBOMCTBA
albIeruJ0B  Ha
OCHOBE COCTaBa U
CTPOCHHMS 1704
MOJIEKYIL.
[TpoBoauTh 1A6OP
AQTOPHBIC OTIBITHI

¢ coOIroIeHIEM
MpaBWJI TEXHUKHU
0€30IMacHOCTH |
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(ameranperuy M BOAHBIA pacTBOp Qopmaibaeruga). Peakius
«cepedbpsiHoro 3epkanay. Peakmus ¢ ruapokcugom menu(ll) mpu
HarpeBaHUH

HKOJIOTMYECKU
IrPaMOTHOIO
oOpaiteHus

¢ 06opynoBaHUEM
U pEeaKTHBaMH.
Habmronath
XUMHAYECKHE
SIBIICHHUSI u
¢bukcupoBarb
pe3yabTaThl
HaOJIFOIEHUH.
@opMyIHpOBATH
BBIBOJBI Ha WX
OCHOBE

6-7
(95-96)

KeTonsr:
TOMOJIOTHYECKHI
pAan, U30Mepus U
HOMEHKJIaTypa.
CnocoObl
MOJIy4E€HHS] KETOHOB

Kerons! kak kapOOHWIbHBIE COEAMHEHUS.

Oco0eHHOCTH cOCTaBa U AJIEKTPOHHOTO CTPOCHMS UX MOJIEKYII.
['omonoruueckwii psz, ©30MepUsi 1 HOMEHKJIATypa KETOHOB.
Crioco0bl MosTy4eHHst KETOHOB.

J1. BuneodparMeHTHI U Claiibl IO TEME ypoKa

Pazanugars
aJTbIETH b 51
W30MEpHBIE WM
KETOHBI.
XapaxkTepru3oBaTh
TOMOJIOTUYECKHUI
PSI KETOHOB.
IIporno3upoBarb
BHJIBI  M30MEPHH
Ha OCHOBE
COCTaBa KETOHOB.
OnuceBaTh
CIIOCOOBI
MOJIy4eHUS
KETOHOB M Ha
3TOH OCHOBE
yCTaHaBIIUBAaTh
F€HETUYECKYIO
CBSI3b MEXKITY
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KJIaccamu
OpraHUYeCKHUX
COCIUHEHHUHN.
3anuceIBaTh
bopMyibl
KETOHOB U J1aBaTh
MM Ha3BaHHSI B
COOTBETCTBUH C

npaBUIaMu
HOMEHKJIATYPhI
IUPAC.
8-9 CsoiicTBa dwu3nueckue CBOHCTBa KETOHOB. XapakTepHu3oBaTh
(97-98) | mpumeneHwue [TporHo3 peakiMOHHOW CIIOCOOHOCTH KETOHOB. busznyeckue u
KETOHOB XUMHUYECKHE CBOMCTBA: peakiuu MIPUCOCTMHEHUS | XUMUYIECKHE
(mmanoBoOposia, TUApPOCYIb(HUTA HATpHs, peakTuBa [ puHBSpa, | CBOMCTBA
TUAPUPOBAHUE), PEAKITUN OKUCIICHUS, PEaKIIUU 3aMEeIEHHUS T10 KETOHOB Ha
0-YTJIEPOTHOMY aToMYy. OCHOBE COCTaBa U
J1. BuneodparMeHTsI U Caiabl IO TEME ypOKa. CTPOCHHUS 170:¢
JI. OTtHOomieHue areTroHa K BoJA€. AIETOH KaK OpPraHWYECKUH | MOJIEKYIIL.

pacTBOpHTEINb

[TpoBoauTh MAGOP
ATOPHBIC OTIBITHI

¢ coOIIroIeHNEM
MPaBWI  TEXHUKHU
0e30IIacHOCTH U
JKOJIOTHYECKH
IPaMOTHOTO
oOpareHus

¢ 00opyoBaHUEM
U PEaKTHBaMH.
HaOronate
XUMHYECKHE
SIBJICHUS 51
(bUKCHpPOBAThH
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pe3ynbTaThl
HaOJIIOICHUI.
DopMyJIMpOBATH
BBIBOJIBI Ha HUX
OCHOBE

10 (99)

[IpakTnueckas
pabora 4

WccnenoBanue CBOMCTB ajIbAETUIOB 1 KETOHOB

Cob6monarn
MpaBWJIa TEXHUKU
0e301macHOCTH
npu pabore ¢
1ab0paTopHBIM
000pyI0BaHUEM,
HarpeBaTeIbHBIM
)51 npubopamu,
XUMHYECKUMHU
pCaKTHUBAMHU.
DKOHOMHO u
9KOJIOTHYESCKU
TPaMOTHO
oOpamarbcs C
HUMH.
Uccnenosats
CBOMCTBA
OPraHuYeCKUx
BEIIECTB.
HaOironars
XUMUYECKHE
SIBJICHUS 5
(UKCUpOBaTh
pe3yabTaThl
HaOJIFOICHUH.
dopmynupoBaTh
BBIBOJABI Ha HX
OCHOBE
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TEMA 8. KAPBOHOBBIE KMCJIOTEI 1 UX [TPOU3BOJAHBIE (20 u)

1 (100)

KapOonoBeie
KHCJIOTHBI:
KJaccu(uKanus u
CTpOCHUE

[onsiTne 0 KapOOHOBBIX KUCIOTAX.

Knaccudukarus KapOOHOBBIX KHCJIOT: 1o pupoie
YIJIEBOJAOPOIHOTO paJWKaia, MO YHCIY KapOOKCHIBHBIX TPYIII.
DJEeKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIBHOMN
TPYIIIBL

KapOoHOBBIE KHCIOTHI B TIPHPO/IE.

. BuneodparmeHTs u CJIAM 1B 1o TEME ypoOKa.
HlapocTepxHEeBbIE MOJENA MOJIEKYT KapOOHOBBIX  KHCJOT.
Tabnuma «Knaccuduxaiys kapOOHOBBIX KHCIIOT

OnuceIBaTh
CTpOCHHE
KapOOKCUITbHOM
TPYIIITHL.
Knaccudummpona
Tb  KapOOHOBBIE
KHUCJIOTHI 1o
IPHUPOJIC
YTJIEBOJIOPOTHOTO
pamukana, o
YHCITY
KapOOKCHUITbHBIX
TPYIIIL.
XapakTepru3oBaTh
HAXOXJICHUE
KapOOHOBBIX
KHCJIOT B
npupose M UX
OMOJIOTUYECKYIO
poJib

2 (101)

[IpenenvHbie
OJIHOOCHOBHBIE
KapOOHOBBIE
KHUCIIOThI

l'omonoruueckui psia NpeaesibHbIX OJHOOCHOBHBIX KapOOHOBBIX
kuciotT. 3omepus 1 HOMEHKIIATypa.

. dusznyeckre CBOMCTBA MYpaBbUHOM,
NaJIBMUTHUHOBOM U CTEapUHOBOM KHUCIIOT.
BuneodpanrmeTs! u cnaiiibl o TeMe ypoka

YKCYCHOM,

XapakTepu3oBaTh
TOMOJIOTHYECKHI
pAI  TIpEeAeTbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHCJIOT.
YcraHaBiuBaTh
3aBHCHMOCTD
MEXIY UX
COCTaBOM u
buznuecKkuMu
CBOMCTBaMU.

81




CBs3bIBaTh
MEXMOJIEKYIISIPHY
10 BOJIOPOJIHYIO
CBSI3b c
du3nIeCKuM
CBOMCTBaMH
KHCIIOT.
3anuceBaTh
bopMyIbl
IpPeIETBHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT
Pa3IMIHOTO
CTpOCHUS u
Ha3bIBaTh KX B
COOTBETCTBUH

C TIpaBHJIaMU

HOMEHKJIaTyphI
IUPAC

3-4
(102-103)

Croco0sn1
TTOJTyYCHUS
KapOOHOBBIX KHUCJIOT

[Tomyuenus: KapOOHOBBIX KHCIIOT OKHCIIEHHEM ajJKaHOB, aJIKEHOB,
MIEPBUYHBIX CIHPTOB M QJIbJETUIOB, a TaKKE TUAPOIU3OM
(TpuranoreHajgKkaHOB, HUTPHJIOB).

[TonyyeHnuss MypaBbUHOM KHCIOTHI B3aUMOJICHCTBUEM THAPOKCUIA
Hatpuss ¢ okcumom  yriepoma  (II),  ykcycHo — —
KapOOHWIMPOBAHHEM METHJIOBOTO CIHUPTAa U OpOKEHHEM STaHOJIa,
MPOMUOHOBON — KapOOHUIMPOBAHUEM ATHUIICHA.

J1. BuneodparMeHThI U Clialipl IO TEME YpOKa

XapaxkTepru3oBaTh
oOmne u
0COOCHHEBIC
CIIOCOOBI
MTOTYYCHUS
KapOOHOBBIX
KHCIIOT.
YcraHaBiIuBaTh
TeHETUYECKYIO
CBSI3b MEXIY
KapOOHOBBIMH
KUCJIOTaMH u
JPYTUMH
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Ki1acCcaMH

OpraHuYeCcKUux
COEVMHEHUN
5-6 CaoiicTBa ®duznyeckue CBOWCTBa KapOOHOBBIX KHUCIOT, oOycnosieHHble | [IporHo3upoBath
(104-105) | mpenenbHBIX MOJIIPHBIMU MAacCaMHU U BOJIOPOJHBIMU CBSI3SIMHU. XUMHYECKHE
OJHOOCHOBHEIX [IporHo3 XxuMHYECKHMX CBOWCTB KapOOHOBBIX KkucioT. OOmue | cBoicTBa
KapOOHOBBIX KHUCJIOT | CBOWCTBA KUCJIOT. KapOOHOBBIX

Peakmun mno  yrmeBojopomHoMy  pamukany. OOpazoBaHue
(YHKIIMOHATLHBIX TIPOU3BOAHBIX. Peakiust srepudukammm.
OOpazoBaHue  TaJOTCHAHTUIPHUIOB,  AHTUIPHUIOB, aMUJIOB,
HUTPHIIOB.

. Buneodparmentsl u crnaiiipl 1no Tteme ypoka. I[lomydenue
YKCYHOM30aMHUJIOBOTO A(Hpa.

JI. Os3nakomiieHue ¢ (U3MUECKUMU CBOMCTBAMHU HEKOTOPBIX
MPeIEIbHBIX OJHOOCHOBHBIX KHCIIOT: MYPaBbHHOM, YKCYCHOM,
MaciasiHoM.  OTHOIIEHWE  pa3MYHbIX  KUCIOT K  BOJIE.
B3anmopeiictBre pacTBOpa yKCyCHOM KUCIOTHI:

— ¢ metasuiom (Mg wiu Zn);

— ¢ okcugom merasa (CuO);

— ¢ ruapokcuaoM metamuta (Cu(OH)2 umu Fe(OH)3)

— ¢ combto (Na2COs3 1 pacTBOPOM MBLIa)

KHCJIOT Ha OCHOBE
cocraBa

U CTPOCHHS WX
MOJICKYIL.
ITonTBEpxknaTh
ITH MIPOTHO3bI
XapaKTEPUCTUKON
o0mmx u
0COOEHHBIX
CBOMCTB
KapOOHOBBIX
KHCJIOT.
[IpoBoauTH
nabopaTopHbBIC
OIIBITHI

¢ coOIIroeHEM
MpaBUJl  TEXHUKH
0e30macHOCTH

M 3KOJIOTHYECKHU
I'PaMOTHOTO
oOpareHus

¢ obopynoBaHueM
U pCaKTHBAMH.
HaOronate
XUMHYECKUE
SIBJICHUS 51
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(buKCHpPOBAThH

pe3yabTaThl
HaOJIIOICHUI.
@opMyJIMpOBATH
BBIBOJIBI Ha WX
OCHOBE
7-8 Baxneitmme MypaBbuHass U yKCyCHash KHCIOTbI, Kak npexacraBurenu | Kmaccuduuupona
(106-107) | mpencraBuTeIH MPEACTbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOTHI. Tb  KapOOHOBBIE
KapOOHOBBIX KUCHOT | [ladbMUTHHOBAasS M CTEapUHOBAs KHUCJIOTBHI, KAaK IPEICTABUTENH | KUCIOTHI o
U UX IPUMCHCHHE BBICIIIUX MPEIETHHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. pa3IMYHbIM
AxpwiioBas W METaKpwjoBass KHUCJIOTBI, Kak MPEICTaBUTENN | OCHOBAHUSIM.
HeMpeeNbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Ha3siBaTh
OneuHoBas, JINHOJIEBAS U IMHOJIEHOBAs, KaK MPEJICTaBUTENN npeJIcTaBuTeNen
BBICIITUX HETPEIETBHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT. OCHOBHBIX TPYIIII
ben3oiiHas u canuIuiIoBas, KaK MIPe/ICTaBUTENH | KApOOHOBBIX
apoMaTH4YeCcKHX KapOOHOBBIX KUCIIOT. KHCJIOT,
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI Ha PUMEPE I1aBEJIECBOM. 3alUChIBaTh  UX
[IpumeHenne u 3HaUCHUE KapOOHOBBIX KHCIIOT. bopmyIIbI,
. Komnekuusi opraHiueckux KUCIOT. OTHONIIEHUE MpENeNbHBIX | XapaKTepU30BaTh
U HENpEeNeNbHbIX KUCIOT K OpOMHOW BOJE U pacTBOPY | CBOMCTBA,
TepMaHTraHaTa Kajus CIocoObI
MOJTy4YeHUS U
MPUMEHEHUE.
9-10 Comu kapOOHOBBIX [Tonydyenue coseli KapOOHOBBIX KHCIOT Ha OCHOBE OOmUX | XapaKTepu3oBaTh
(108-109) | kucmot. Mbuta CBOWCTB KHCJIOT: B3aMMOJICHCTBHEM C AKTHUBHBIMH METaJUIaMH, | CITOCOOBI
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH WJIH COJISIMH. MOJIy4YeHUS u
[Tonyuenue coneit KapOOHOBBIX KUCIIOT HIENIOYHBIM THAPOIU30M | XUMUYECKHE
CJIOKHBIX 3(DHUPOB. CBOICTBa  coJjie
XUMUYECKUE CBOMCTBA COJel KapOOHOBBIX KUCIOT: THAPOJU3 MO | KApOOHOBBIX
KaTUOHY, pEeaKkUWh HUOHHOrO oOOMEHa, MHUPOJU3, OHIEKTPOJU3 | KHCIOT.
BOJHBIX PAaCTBOPOB. OnuceiBaTh MbLIA
Mpuia. JKECTKOCTB BOJIBI M CITOCOOBI €€ YCTpaHEHUSI. KaKk  HaTpUEBbIE
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[Tpumenenwue comneit KapOOHOBBIX KHCIIOT.
. Tlonyyenue mbuia u3 >xupa. CpaBHEHHE MOIOIIUX CBOMCTB
xo3siicTBeHHOro Mblia 1 CMC B kECTKOM BojE

Y KaJIUEeBBIE COJIH
JKUPHBIX
KapOOHOBBIX
KHCJIIOT.
XapakTeprus3oBaTh
JKECTKOCTh BOJIBI
U TIpejJiaraTh

CrocoObI eé
yCTpaHCHHUS.
HaGmronatn
XUMHUYCCKHE
SIBJICHUST u
¢bukcupoBarhb
pe3yIbTaThI
HaOJIFOIEHUH.
PopMyIHpOBATH
BBIBOJIBI Ha WX
OCHOBE
11-12 CrnosxHbie 3(UpPBI CtpoeHne MOJIEKyJl, HOMEHKIATypa ¥ H30MEpUsl CJIOXKHBIX | XapaKTepHU30BaTh
(110-111) a¢upoB. Ux pusnueckre cBOMCTBA. CTPOCHHE,
CriocoObI TOJTydeHHsI CITI0KHBIX (PHUPOB: peakius dTepruduKaiuy, | HOMEHKIATYPY,
B3aUMO/ICIICTBUE CIHUPTOB c aHTUIpUIAMU WIH | ©30MEPUIO
TJIOT€HaHTHIPUAaMUA KUCJIOT peakiuedl MOJMKOHJCHCAlUU Ha | CJIOKHBIX
npuMepe TMOIydeHus NoJudTHiIeHTepedranata. Xumuueckue | 3(hUpos.
CBOMCTBA CIIOKHBIX 3QUPOB: THUIIPOIIU3 U TOPEHUE. OnuceiBath
[IpumeHnenue cI0XKHBIX 3PUPOB. buznueckue
J. Komnexkuust cioxubix 3¢upos. [lapocTep:kHeBble MOJENU | CBOICTBA u
MOJIEKYJI CJIOKHBIX J3(GUPOB M H30MEPHBIX HM KapOOHOBBIX | CIIOCOOBI
kuciot. [lonydeHre npusTHO MaxHYIIETO CIOKHOTO 3upa. MOJIy4YeHUS
JI. O3nakomiieHHEe ¢ OOpa3laMu CIOKHBIX 3GUpoB. OTHOILIECHHE | CIOKHBIX
CIOXHBIX 3(QUPOB K BOJAE M OpPraHUYecKUM BellecTBaM | 3(hUpOB.
(kpacutensm). BeiBeneHue >KMPHOTO MSITHA € MOMOIIBIO cloxHOTo | [IporHO3upoBaTh
abupa XUMHYECKUE
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CBOMCTBA
CJIOKHBIX 3(UpOB
nu
KOHKPCTU3HUPOBAT
b MIPOTHO3
peakuusaMu
THIPOJIN3a u
TOPEHHUSL.
YcranaBauBaTh
B3aNMOCBA3b
MEXIY
CBOMCTBaMH Hu
MNPUMCHCHUEM
CJIOKHBIX
3¢upoB.
HaGmronatn
XUMHUYCCKUC
SIBJICHHS u
(buKCUpOBaThH
pEe3YyNIbTATHI
HaOJIFOIEHUH.
DopmMynupOBaTH
BBIBOJABI Ha HX
OCHOBEC

13-14
(112-113)

Bocku u sxupbl

Bocku, ux cTpoenue, cBoicTBa U Kilaccu(UKalus: pacTUTENIbHbIE
Y J)KUBOTHBIE. bruosoruueckas poJb.

XKupbl, uX cTpoeHHEe U CBOICTBAa: OMBUICHHME, T'MAPUPOBAHUE
PACTUTEIbHBIX KHUPOB.

buonornyeckas posb KUPOB

3aMeHa KUPOB B TEXHUKE HEMMIIEBBIM ChHIPbEM.

J1. OTHOLIEHHEe CIMBOYHOIO, MOJCOIHEYHOT0, MAIIMHHOTO Macell
U MaprapuHa K BoJHbIM pacTBopam 6poma u KMnOa.

JI. PacTBOpHMOCTB >KMPOB B BOJIE M OPraHUYECKNX PACTBOPUTEISAX

XapaxkTepru3oBaTh
COCTaB n
CTPOEHHUE BOCKOB
1 )KUPOB.

Ha OCHOBE
cocTaBa
MIPEACKA3bIBATH
XUMHYECKHE
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CBOMCTBA u
KOHKPETU3UPOBAT
b MIPOTHO3
BaXXHEHIITIMH
peaKIMsIMU:
OMBLIECHUS,
THIPUPOBAHUS
PacCTUTEIBHBIX
KUPOB.
YcranaBauBaTh
MEXTIPEIMETHBIC
CBS3U MEXTY
XUMUeE u
OHOJIOTHEH.
PackpeiBath
CIIOCOOBI  3aMEHBI
KHUPOB B TCXHHKE
HEMUILEBLIM
CBIPbEM

15-17
(114-116)

[IpakTunueckas
pabora 5

HccnenoBanue cBONCTB KapOOHOBBIX KUCIOT U X TTPOU3BOIHBIX

CoOmronarh
MpaBWJia TEXHUKU
0e30MmacHOCTH
nmpu  pabore ¢
71a00paTOPHBIM
000pyI0BaHUEM,
HarpeBareIbHbIM
u npudopamu,
XUMHYECKUMU
peaKTHUBaMHU.
DKOHOMHO u
HKOJIOTHYECKU
IPaMOTHO
obpamarbscs Cc
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HHUMMU.

HccenenoBats
CBOMCTBA
OpraHUYeCcKUX
BELIECTB.
Habmronath
XUMHAYECKHE
SIBIICHHUSI u
¢bukcupoBarb
pe3yabTaThl

18-19 O6061eHue u BoinosnHeHue TECTOBBIX 3aJaHM W pellleHue 3aJad Ha BbIBOJ | BrimoiHsTh

(117-118) | cucremaru3anus (dbopMyn anpAeruyioB, KETOHOB, KapOOHOBBIX KHUCIIOT, CJIOKHBIX | TE€CTBHI 51
3HAHUM MO a¢upoB. Pemenne pacuy€THBIX 3a7ady HAa OCHOBE CBOWCTB | YIPaKHEHHUS,
anbJIeruiam, aNbJIETUJI0B, KETOHOB, KapOOHOBBIX KHCIIOT, CIOXHBIX 3(QUPOB U | pemiarh  3agadu
KETOHAM, KUpPOB.  BbIlonHEHWE  ympa)kHEHM  Ha  YCTAaHOBJIEHHWE | 1O TEME.
KapOOHOBBIM TEHEeTHUYECKOM  CBSA3M  MEXIy  KiaccaMu  yriaeBojaopoios | [IpoBoauts
KHCJIOTaM, CJIOKHBIM | U KHCJIOPOJICOIEPXKAIUX OPraHMYECKUX COEAMHEHUN (LIETIOYKH | OLIEHKY
adupam U KUpam npeBparnieHuit). [loaroroBka Kk KOHTPOJILHOM paboTe COOCTBEHHBIX

NOCTHKECHUU

B YCBOGHUU
TEMBI.
KoppekTupoBatb
CBOM 3HaHMS B
COOTBETCTBUU

C TUTAHUPYEMBIM
pe3yabTaTOM

20 (119) | KowurpoabHas padota 4 1o TeMaM «AJIbAETUIBI M KETOHBI, «KapOOHOBBIE KHCIOTHI M UX IIPOU3BOIHBIE

TEMA 9. YI'JIEBO/IBI (13 u)

1(120) | YrueBoms: CocTaB MOJIEKy yIJIEBOJIOB M UX CTPOCHHUE. XapakTepus3oBarh
CTpOEHHE U Knaccudukanust yrneBogoB: MOHO- JH-, OJIUTO- U MOJHCAXapUIbl; | COCTaB YIIE€BOJOB
KJaccupuKanus KETO3bl W aNbJio3bl;  TETPO3bl,  MEHTO3bl,  TI'EKCO3bL | U KIACCH(PHUINPOB

BoccranaBnuBaronme ¥ HEBOCCTAHABJIMBAIOLIUE  YIJICBOJBIL. | aTb ux o
buosiornyeckas poJib yriieBoI0B M 3HAYCHUE B )KU3HU YEIOBEKa Pa3IUYHBIM
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J1. O6pasisl yrieBoaoB U u3nenuid u3 Hux. [lomyyenue caxapara
KaJIbLIUsl U BBIJEJICHUE caxapo3bl U3 pacTBOpa caxapaTa KaJbLMsl.
Tabmuna «Knaccudukaius yrieBoIoB

npu3HaKaM: 110
OTHOIICHUIO K
TUAPOIIN3Y, o
COJICPI)KAHUIO
KapOOHWIHHOU
TPYIIIIBI, o
qHCITY aTOMOB
yriepoja.
3anuceIBaTh
bopMyIbl
YTJICBOJIOB 5
ypaBHEHUS
THIPOJIN3A.
YcranaBauBaTh
MEXTPEIMETHBIC
CBSI3H MEXTY
XUMUeE u
OHOJIOTHEH.
HaoOmronars
XUMUYECKHE
SIBJICHUS n
(buKCUpOBaTh
pEe3YNIbTATHI

2-3
(121-122)

MoHocaxapu/sl.
IlenTo3HI

CtpoeHune MoJIeKyll MOHOCAXapu0B Ha MpUMEpe TIIMIEPUHOBOIO
ajpAeTuaa.

Ontudeckue HM30MEpbl MOHOCAXapUJI0B MU HUX OTPAXKECHHE Ha
nuchbMe ¢ nomoliisio hopmyn duiiepa.

Puboza wu pge3okcupubo3a Kak —MpeACTaBUTETH
CrtpoeHue ux MOJIEKYN U OHOJIOTHYecKas poJib.

J1. BuneodparMeHThl U Clialipl IO TEME YpOKa

D-nenrTos3.

XapaxkTepru3oBaTh
ONTHUYECKHIE
H30MEpPBI KaK
CJIEACTBHE
HaJTAYHS B
MOJIEKYJIE
MOHOCaxapHua0B
ACCUMETPUYHOTO
aTroMa yriiepoza.
Paznnuats
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MOHOCaXapH/bl

L- u D-psna.
Ortpaxatb
CTPOCHHE
MOJIEKYJI
MOHOCaXapHua0B
C IIOMOILIBIO
bopmyn Ouriepa.
Pasnuuats
pubo3y u
JIe30KCUprO03y
o COCTaBy,
CTPOCHUIO u
OMOJIOTHUYECKOU
posn
4-6 MoHocaxapusl. Ctpoenne MOoJIEKYbl i (PU3HUECKHE CBOMCTBA TIIFOKO3BI. XapakTepru3oBaTh
(123-125) | I'ekco3sr Huknuyeckne GOpMbI TIIOKO3bl U HUX OTPAKEHHWE C TOMOIIBIO | ONTHYECKHE
dhopmyn Xeyopca. ['muko3uaHpiii ruApokcui. a-D-Tmoko3a u HU30MEPBI
[-D-rmoko3a. TJIFOKO3bI KaK
Tayromepus Kak pe3yJbTaT paBHOBECHUS B pACTBOPE TIIFOKO3bI. CJICICTBHC
[Tonydenne rioko3bl. DoTOCHHTES. HaJIAIus B
XUMUYECKUE CBOWCTBA: pEAKIUMU MO0 aIbJACTHUJAHOM U 10 | MOJICKYIC
TUAPOKCUIIBHBIM  TpYIIIaM. CnupToBoe, MOJIOYHOKHCIJIO€ | MOROCaXapuzioB
Y MacCJSTHOKUCIIOE OPOKEHUSI TITFOKO3BI. ACHUMMCTPHUYIHOTO
®dpykro3a Kak u3oMep TIOKO3bl. CTpykTypa W ¢usndeckue | aTOMa yriepojia.
Y XUMUYECKUE CBOMCTBA. Paznuuats
J. BuneodparmeHTl u cnaiiael mo TemMe ypoka. Peakuums | TCKCO3bI D-psina

«cepeOpsIHOTO 3epKajia» Peakiun
¢ GYKCHHCEPHUCTON KUCIIOTOIA.

JI. OsnakomsieHHe ¢ (DU3UMYECKUMH CBOWCTBAMH TJIFOKO3BI.
B3aunmonerictBue TiOKO3bI ¢ ruapokcuaoM  meau(ll)  mpwm

KOMHATHOW TeMIlepaType U MpHu HarpeBaHuu

JJIA T'JIFOKO3BI.

s o- u f
TJTFOKO3BI.
Ortpaxatb
CTPOCHHE
MOJIEKY
MOHOCAXapHu10B
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C IMMOMOIIBIO
dbopmyn Xeyopca.
Paznmuats
TJTFOKO3Y u
bpykKTo3y 1o
COCTaBy,
CTPOCHUIO u
OHoJIOTHYCCKOM
poJn

7 (126)

Hucaxapu bt

Crpoenne Monekyn aucaxapuaoB. Caxaposza. Haxoxnenue B
npupoae. IIpon3BoacTBO caxapo3bl W3 CaxapHOM  CBEKIIBIL.
XUMHUYECKUE CBOMCTBA CaxapO3bl.

Jlakro3a M ManpTO3a Kak M30Mepsl caxaposbl. VX cBOWCTBa H
3HauEHUE.

JI. OTHOmIEHnEe pacTBOPOB Caxapo3bl U MaJbTO3bl K TMIPOKCHIY
meau(ll).

JI. KucnoTHsIl THAPOIIN3 CaXapO3bl

XapakTepru3oBaTh
CTPOCHHE
MOJIEKYJT
IUCAaXapuioB |
3aIIMCHIBATh
ypaBHEHUS
peakuuii
THUIPOIIHN3A.
Pazanugars
caxapos3bl,
MaJIbTO3bI n
JIAKTO3Y o
COCTaBY,
CTPOCHHIO u
OHOJIOTrHYeCKOM
pOJIH.

OnuceBaTh
MIPOMBIIIIICHHOE
MIPOU3BOJICTBO
caxapo3bl u3
CcaxapHOU CBEKIIBI

8 (127)

ITonucaxapumpl.
Kpaxman

CrpoeHue MoJIeKyJ OJIMCAXapHUa0B.
Kpaxman. CoctaB u cTpoeHME €ro MOJEKyl. Amuiosa
A aMHJIOIIEKTHH. XUMHAYECKUE CBOIiCcTBA: TUIPOIIN3 54

XapakTepus3oBarh
COCTaB u
CTpOEHHUE
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KauecTBEHHas peakmnus. HaxokIeHue B MpUpOJE, TOIYYCHHE | Kpaxmalia KaK
Kpaxmajia 4 ero npuMeHeHue. buosnorudeckas pojb Kpaxmaiia. MPOJIyKTa
. O3nakomiieHue ¢ (QU3MYECKUMHU CBOWCTBAMHU KpaxMmaia. | peakiuu
[Tony4yeHnue kpaxmMaJbHOTO KJIEHCTEPA. ITOJIMKOHICHCALIH
JI. KauecTBeHHas1 peakuus Ha Kpaxma u O-TJIOKO3BI,
XUMHUYCCKHC
CBOICTBa
Kpaxmaia.
OnuceIBaTh
TEOMETPUIO
MTOJIMMEPHBIX
Lenei Kpaxmarna.
3anuchiBaTh
ypaBHCHHE
CTYIEHYATOTO
TUIPOITU3a
Kpaxmaia.
Nnentudunmpona
Th Kpaxmal ¢
MOMOIUIBIO
KAueCTBEHHOU
peaxkiuu
9 (128) | Llemmromo3a CtpoeHne MOJIEKYJT IEJUTIOJIO3HI. OnuceIBaTh
CpoiicTBa 1eUIIONIO3bl: OOpa3oBaHHE CIOXKHBIX 3(QUPOB U | CTpOCHUE
IPOJIYKTOB ANKMJIUPOBAHHUSL. MOJIMMEPHOH
Hutpatel u ameratsl UEJUIIOJI03bI — OCHOBAa IOJYYEHHUS | LIETIOYKU
B3pBIBYATHIX BEUIECTB U UCKYCCTBEHHBIX BOJIOKOH. MOJIEKYJIbI
Haxoxnaenue B mpupojie u e€ 6uonoruueckas poib. [I[pumeHeHne | eutono3bl, Kak
LEJLTION03BI. MPOJyKTa
M. O3nakomsienue ¢ (U3MYECKUMU CBOWCTBAMHU IIEJUTIOJIO3BI. | peakluu
[Tonmyuenue HUTPATOB IEILITIOIO3HI. MOJIMKOHACHCAIIN

JI. O3nakomneHue ¢ KOJUICKLIMEH BOJIOKOH

U [-TII0KO3HIL.
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XapakTepus3oBaTh
XUMHYECKUE
CBOMCTBA
LEJUII0JIOB3Bl, €€
HaxOoXJeHUe B
IpUpoIe u
OMOJIOTUYECKYIO
pOJIb.

CpaBHUBATH
Kpaxmant u
LEJUTIONI03Y

10 (129)

[IpakTrueckas
pabora 6

HccnenoBanue CBOMCTB yrieBOJ0B

CoOmronartn
MpaBWJIa TEXHUKHU
0e30macHOCTH
npu pabore ¢
1abopaTopHBIM
000pyI0BaHUEM,
HarpeBaTeIbHBIM
u npudopamu,
XUMUYECKUMU
peaKTHUBaMHU.
DKOHOMHO u
9KOJIOTHYECKHU
I'PaMOTHO
oOpamarbes C
HUMH.
Hccnenosatb
CBOMCTBaA
OPraHuYeCKUX
BEIIECTB.
HaOronate
XUMHYECKHE
SIBJICHUS 51
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(buKCHpPOBAThH

pE3yabTaThl
11-12 O06o0611eHNE U BrinonHeHUe TECTOBBIX 3a/JlaHUl M PELICHHE 3a7a4 Ha BbIBOJ | BeIOIHATH
(130-131) | cucremaruzanus dopmyn yrieBojoB. PemieHwe pacu€THBIX 3aJad Ha OCHOBE | TECTHI u
3HaHUH 10 CBOWCTB yIJIEBOJOB. BhINOIHEHNE YIPAKHEHUN HA YCTAHOBJICHUE | YIIPAKHEHUS,
yIIeBOAaM TFE€HETUYECKOM CBSI3U MEXIY KJ1accaMmu YIJIEBOJIOB | peliaTh  3aJa4u
Y KHCJIOPOJICOACPKAIIMX OPraHUYECKUX COCIAUHEHUM (IIETIOYKH | IO TEME.
npeBpaiieHuii). [loarotoBka Kk KOHTPOJIBHOM paboTe [IpoBouTH
OTICHKY
COOCTBEHHBIX
NOCTHKECHUU
B YCBOCHUU
TEMBI.
KoppektnpoBath
CBOM 3HaHHS B
COOTBETCTBUU
C TUTAHUPYEMBIM
pe3yabTaTOM
13 (132) | KownrposabHas pabota 5 mo Teme «YTIeBOIbI»
TEMA 10. ASOTCOAEP KAIIME OPTAHUYECKHWE COEAMHEHUA (25 u)
1-2 AMUHBL: [Tonsatue o6 amwuHax. Krnaccubukammss aMuHOB: 1O YHCIY | XapaKTepHU30BaTh
(133-134) | kmaccudukanus, YIIEBOJIOPOTHBIX  PaJMKAIOB (mepBUYHEIE, BTOPHYHEBIE, | CTPOCHHE,
CTpOEHHE, U30MEpHsl | TPETUYHBIC) U M0 UX Hpupojie (anudarudyeckre, apoMaTUUECKUe U | Ki1acCU(UKALIUIO,
Y HOMEHKJIaTypa KUPHO-apOMATHUECKHE). HU30MEPHI0 u
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aMHHOB. HOMEHKJIATYpy
l'omonoruueckuid psn, U30MepHsi U HOMEHKJIATypa NpPeesIbHBIX | anupaTHYecKuX

aJ'II/I(baTI/I‘ICCKI/IX AdMHHOB.

I'omostornueckuii psn, HU30MepHUs U HOMEHKJIaTypa
apOMaTHYECKUX aMHHOB.

J1. BuneodparMeHTsI U ClaiiIpl O TEME ypoKa.

JI. UsroroBnenue 1apPOCTEPIKHEBBIX MoJIeIer MOJIEKYII

N30MCPHBIX aMUHOB

U apOMAaTUYECKUX
aAMHUHOB.
OnuceiBaTh TOMO
JIOTHYECKUE PSIBI
aupaTHIECKUX H
apOMaTHYECKUX
aMUHOB.
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Paznuuaths

TOMOJIOTH u
HU30MEphI
annpaTUIECKUX U
apOMaTHYECKUX
aMUHOB
3(135) | CnocoObl CriocoObI moy4yeHus: anugaTndeckKux aMHHOB: B3aUMO/JICHCTBHEM | XapaKTepHU30BaTh
MOJYyYCHUS] aMUHOB | aMMHaKka €O CHUPTaMH, B3aUMOJCHCTBHEM TaJOr€HAJIKAHOB C | CIIOCOOBI
aMMHaKOM, B3aUMOJICHCTBMEM  COJIEM  aJKWJIAMMOHHUSA  CO | ITOJYyYEHHS
mEnoyamMu apoOMaTUYECKUX U
CriocoObl Moy4eHUs: apOMaTHYECKUX aMHUHOB: BOCCTAHOBJICHUEM | amu(aTHYECKUX
apOMaTHYECKUX HUTPOCOEIUHEHNN (peakuus 3WHUHA), | aMUHOB.
B3aMMOJICICTBHEM apOMATUYECKUX AMUHOB C Traji€HaJKaHAMU. PackpeiBath poib
J1. BuneodparMeHTHI U ClaiIbl IO TEME ypoKa JIAYHOCTH B
HUCTOPUH  XUMHH
Ha npuMmepe
peakuuu 3uHUHA.
YcranaBinuBaTh
TE€HETUYECKYIO
B3aUMOCBSI3b
MEXIy aJKaHaMU
u aMHHaMH,
CIIpTaMu
Y aMUHAaMH,
HUTPOCOEIMHEHU
MU 1 aMUHAMU
4-5 CaoiicTBa [IporHo3 peaknuoOHHOHN cmOCOOHOCTHM aMHMHOB Ha OcHOBe ux | Ha OCHOBE
(136-137) | mpuMeHEHHE aMUHOB | 3JICKTPOHHOI'O CTPOCHHUSL. cocTaBa u
XHUMHYECKUE CBOMCTBA aMUHOB, KaK OPraHUYECKUX OCHOBAaHUU. | CTPOEHUS
Peakuuu »nexTpopuiapHOro 3aMemieHusi apoMaTHYECKUX aMUHOB, | MOJIEKYJ aMHHOB
Peakuuu oxucnenus, ankunupoBaHus. OOpa3oBaHHe aMHUIOB. | IPOTHO3UPOBATH
B3aumoneinicTBue aMMHOB C @30TUCTOU KUCIIOTOM. 1504 OCHOBHBIC
[IprmeHeHre aMMHOB Ha OCHOBE CBOWCTB. CBOMCTBA 5
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cBoiicTBa aHmiuHa. OTHOIIEHWEe OeH30Ia
v aHwimHa K OpomuoW Boge. Kommekuus aHUITUHOBBIX
KpacuTesen. l'openue METHJIAMUHA. Bzaumoneiicteue
METHUJIAMHWHA W aHWIMHA C BOJAOW M Kuciaotamu. OKpaminBaHUE
TKaHEW AaHWJIMHOBBIMU KPaCUTEISIMHU

H. ®usunyeckue

MOATBEPKIaTh
MIPOTHO3
ypaBHEHUSIMU
XUMUYECKUX
peaKkuum.
YcranaBiuBaTh
B3aUMOCBSI3H
MEXITY
CBOMCTBaMH u
oOmacTaMu
MIPUMEHEHUS
aMUHOB.
PackpbiBath pouib
apOMaTHYECKUX
aMUHOB

B MPOMU3BO/ICTBE
Kpacuresnen

6-7
(138-139)

AMWHOKHCIOTEI:
CTPOCHHE MOJIEKYII,
Kiaccuukanus u
MOJTy4YCHHUE

Iloustne 00  aMHHOKHCIOTAaX.
HOMECHKJIATYpa aMUHOKHUCIIOT.
CriocoOBbI TIOJTy4eHUSI AMHHOKHCIIOT: THAPOJIH3 OCJIKOB, CHHTE3 Ha
OCHOBE TaJIOT€HOTIPOM3BOIHBIX KapOOHOBBIX KHCJIOT,
[IUAHTUIPUHHBIA CUHTE3, OMOTEXHOJOTUYECKHUM CTI0C00.

. Tuaponns GEJIKOB ¢ TOMOIIBIO TICTICHHA

CTtpoeHne  MOJIEKYJI U

XapakTepru3oBaTh
CTpPOCHHE,
KJaccuuKaIuio,
HU30MEpHIO n
HOMEHKJIATYpPyY
aMHUHOKHCIIOT.
OnuceBaTh
CIIOCOOBI
MTOTYYCHUS
aMHUHOKHCIIOT.
PackpeiBath poJib
aMHUHOKHCIIOT B
oOMeHe BElIECTB
B JKMBBIX
Opra"u3Max.
YcraHaBiuBaTh
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TE€HETUYECKYIO
B3aUMOCBSI3b
MEXy KaOOHOBBI
MU KHUCJIOTaMHU

¥ aMUHOKHCJIOTA
MH.

Ha OCHOBE
aHalu3a CoCTaBa
aMHHOKHUCJIOT
MIPOTHO3UPOBATH
ux amdorepHbIe
CBOMCTBaA
8 (140) | CroiictBa u du3nueckue cBONCTBa aMHHOKHCIIOT. Ha OCHOBE
MIPUMEHEHHE AMMHOKHUCIIOTHI Kak aM(OTepHBbIE OpPraHWYECKHE COCAMHEHHS: | COCTaBa u
AMHHOKHUCJIOT B3aMMOJICHICTBUE C KHUCJIOTaMH M IIIeJioYamMHu, O0O0pa3oBaHUE | CTPOCHUS
OMIOJISIPHOTO HMOHA. MOJIEKYJT
Peakiuu stepudukanmy 1 KOHICHCAIINH. aAMUHOKHUCJIOT
IlenTraHas CBI3b U IMOJUNEIITHIBL. MIPOTHO3UPOBATH
KadecTBeHHBIE peakIMi Ha aMUHOKHWCJIOTHI: HHUHWUTHIPWHOBAS W | UX aM@oTepHbIe
KCAaHTOTPOTEHHOBAHUSI. CBOMCTBA n
[IpuMeHeHre aMHHOKHUCIIOT U OMOJIOTHYECKAst POJIb METTH/IOB. MTOJTBEPKIATh
J. Oo0napyxenne (GyHKIUOHATBHBIX TPYHOI B  MOJEKYyJax | MPOTHO3
aMUHOKHCIIOT  (Ha  mpuMepe  rmnuHa).  OOHAapyKEHHE | ypaBHECHUSMH
AMHUHOKHCIIOT C IIOMOIIbI0 HUHTHPHUHA. XUMUYECKUX
JI. U3rotoBiieHre MoeNe NpoOCTEUIINX MENTUI0B peaKkIuu.
PackpeiBath poJib
MEXMOJIEKYISPHO
51

JeTUApaTalid MO
JIEKYJT aMUHOKHCIT
OT B 00pa30BaHUM
OEIKOBBIX

MOJICKYJT u
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[IOJIy4YEeHUU
IICIITUIOB.
YcranaBauBaTh
B3aNMOCBA3b
MEX1y
CBOMICTBAaMU n
HpI/IMeHeHI/IeM
AMUWHOKHCIIOT nu
IICIITUI0B.
OO6napyxuBath
AMHUHOKHUCIIOTEI C
IMOMOIIILIO
HI/IHFI/IJIpI/IHa

9 (141)

benku

CTpyKTypbl MOJIEKYJT O€IKOB: MEepBUYHAS, BTOPUYHAS, TPETUYHAS,
YCTBCpTHUUHAA.

CunTe3 OeNKoB.

CpoiictBa O€nKOB: JieHaTypalus, THUIPOJIN3, KayeCTBEHHbBIE
peaxiuu.

buonornueckune GpyHKIMM OEITKOB.

JI. PactBopenue u ocaxueHue OenkoB. JleHaTyparusi OENKOB.
KauecTBeHHble peakiiuy Ha OEJIKH.

JI. PactBopeHue OenkoB B BOJEe M UX Koarysinus. OOHapyXeHHe
Oenka B KypMHOM SIHIIE U MOJIOKE

XapakTepru3oBaTh
MTOJIMMEPHYIO
npupoay OenxoB
U CTPYKTYpHl HX
MOJIEKYJI.
OnuceBaTh
buzndecKue u
XUMUYECKHE
CBOMCTBA OEJIKOB.
Pacno3naBarn
Oeaxu c
MTOMOIIILIO
KayeCTBEHHBIX
peaKIui.

Ha OCHOBE
MEXKITPEAMETHBIX
CBs3el c
ounoJsoruen
pacKpbIBaTh
OHMOJIOTHYECKYIO
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pOJIb 0eJIKOB
B )KUBBIX
Opra’nusmax

10 (142)

[IpakTnueckas
pabora 7

AMuHBI. AMUHOKHACIIOTHL. benku

Cob6monarn
MpaBWJIa TEXHUKU
0e301macHOCTH
npu pabore ¢
1ab0paTopHBIM
000pyI0BaHUEM,
HarpeBaTeIbHBIM
u npubopamu,
XUMHYECKUMHU
pCaKTHUBAMHU.
9KOHOMHO u
JKOJIOTHYECKH
TPaMOTHO
oOpamarbcs C
HUMH.
Uccnenosats
CBOMCTBaA
OpraHuYeCKuX
BEIIECTB.
HaoOironars
XUMUYECKHE
SIBJICHUS H
(dbuKCUpOBaTh
pe3yabTaThl

11 (143)

Hyxnennossie
KHCIIOTBI

ITousaTtue 06 a30TUCTHIX OCHOBAHMSIX.

Hyxneunossie kucnotsl: PHK u JIHK. Hykneotuas! u ux cocras.
Cpasuenne JJHK u PHK u ux poss B nepenaun HaclieACTBEHHbBIX
IPU3HAKOB OPraHU3MOB U OHOCHHTE3€e OellKa.

. Mogenn IHK u paznuunsix Bugos PHK. O6pa3is!l npoaykToB
NUTAHUS W3 TPAHCTEHHbIX (OpPM PpacTeHUH U IKUBOTHBIX;

OnuceiBaTh
CTPOCHHE 51
CTPYKTYpBI
MOJIEKYII
HYKJIEMHOBBIX
KHUCJIOT.
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JIEKapCTB M IIPENapaTroB, W3TOTOBJIECHHBIX C IOMOIIBID T'€HHOMH
WH)XEHEPUHU

HaseiBats
COCTaBHBIE YaCTH
HYKJIICOTHIOB U
Kiaccuuimpona
Th UX.
CpaBauBats PHK
u JIHK.
XapakTeprus3oBaTh
poJib
HYKJIEHHOBBIX
KHCJIOT

B Iiepeiaye
HACJICJICTBEHHBIX
CBOICTB
OpTraHW3MOB

12-13
(144-145)

O06o0mmenue u
cucreMaTni3alsa
3HAHWH I10
a30TCOACPIKAITUM
OpraHUYECKUM
COETMHEHUIM

Brmmonnenne TeCTOBBIX 3a)1aH1/1171 U pCHICHUEC 3ala4 Ha BbBIBOJ
dhopmyn azoTcoaepKalIMX OPraHUYECKUX COeIuHEeHUU. Pernenue
pacy€THBIX 3a7a4 HAa OCHOBE CBOWCTB aMHHOB M AMHHOKHUCIIOT.
BrinosHeHue ynpaxxHeHUH Ha yCTAaHOBJICHUE T€HETUYECKOUN CBSI3U
MEXAy KjJaccaMH  OpPraHMYeCKUX  COCAUHEHMH  (LIETOYKH
npeBpanieHuii). [lonroroBka Kk KOHTPOJILHOM paboTe

BrmoHATE
TECTHI 51
YOpaKHECHHUSI,
pemars  3ama4du
10 TEME.
[IpoBoauTH
OIICHKY
COOCTBEHHBIX
NOCTHKECHUU

B YCBOCHUU
TEMBIL.
KoppektupoBathb
CBOM 3HaHHA B
COOTBETCTBUU

C TUTAHUPYEMBIM
pe3yabTaTOM

14 (146)

KOHTpOJ'IBHaH pa60Ta 6 1o TeMe «A30Tc0z[ep>1<anme OpPraHNYCCKUC COCAUHCHU S

15 (147)

IIpakTrueckas

‘ Wnentudukaiys opraHuuecKux COeAMHEHUN

| Cob6monars
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paborta 8

MpaBWJIa TEXHUKU
0€30IMacHOCTH
npu pabore ¢
1ab0paTopHBIM
000pyI0BaHUEM,
HarpeBaTeIbHBIM
51 npubopamuy,
XUMHYECKUMH
pCaKTHUBAMHU.
OKOHOMHO u
9KOJIOTUYECKHU
TrPaMOTHO
oOpamatbcs C
HHUMU.
Uccnenosats
CBOMCTBa
OpraHUYECKHUX
BEIIICCTB.
HaoOmronars
XUMHYECKHE
SIBJICHHS u
(uKCUpOBaTh
pEe3YNIbTATHI

16-23
(148-155)

O06001eHre 3HaHUH M0 KYpCy OPraHHYeCKOW XUMUHU

24-25
(156-157)

Hrorosas koHTposIbHAsA paboTa 1Mo Kypcy OpraHM4ecKod XUMUU

13

PesepBHOE Bpems

170

Hroro

Oo0mag xumusg. 11 kiaace

3/54

Tema ypoka

H3y4yaembie BOIIPOCHI

Buapbl 1esiTeJJbHOCTH 00y4aI0IINXCH
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10/15

TEMA 1. CTPOEHUE ATOMA. IEPUOUYECKHA 3AKOH U MTEPUOJIUYECKAS CHCTEMA XUMHUYECKHUX 3JIEMEHTOB

A. U. MEHJIEJIEEBA

1/1 Crtpoenue aToma CnoxHoe cTpoeHue aroma. JlokaszarenbcTBa JTOrO: KATOAHBIE U | APryMEHTHPOBATh CJIOKHOE CTPOCHHE aroma
peHTreHOBCKuEe Jydd, (oTodPPeKT, paanoakTUBHOCTh. OTKpPBITHE | U COCTOSATEIBHOCTD Ppa3IUYHbIX MoJIenel,
JJIEMEHTApHBIX YaCTHUI[! JJIEKTPOHA U HYKIOHOB (IPOTOHOB U | OTPa)KaroIIUX 3TO CTPOCHHUE.
HeliTpoHoB). Mojaenu Tomcona, Pezepdopna, bopa. Ilocrynarsr bopa. | @opmynuposats noctynatsl bopa.
CrpoeHue aToMa B CBETE€ KBAHTOBO-MEXAaHUUECKUX IIPEICTABICHUN. XapakTepus3oBarb KOPITYCKYJISIPHO-BOJTHOBOM
. ®oroaddexr. Kartongupie mydn (9IEKTPOHHO-IIyYEBBIE TPYOKH). | Tyalau3M YaCTHUIl MUKPOMHPA
Buneogpparmentsl u cnaiiasl no teme ypoka. Iloptpersi TomcoHa,
Pezepdopna, bopa
1/2 CrpoeHne aTOMHOTO HykioHbl (IpOTOHBI M HEHTPOHBI), HyKIUABL. [loHATHE 00 M300apax | XapakTepu3oBaTh  COCTaB  aTOMHOTO  sijpa.
snpa. U3otomnsl. U U30TOMNax. SnepHble peaky U UX ypaBHEHHUS. Pasnuyarh HYKJIOHBI W HYKIUIBI, H300apbl U
SnepHbie peakuuu . BuneodparmenTs! u crnaisl mo teme ypoka. [loptperst IBaHeHKO | H30TOTIBI
u ['anona ®opMynHpOBaTH  COBPEMEHHOE  OIpE/eIeHHE
MOHSTHS «XUMUYECKUHN IIEMEHT.
3anucpIBaTh YPAaBHEHMS SIACPHBIX PEAKIIMI
1/2 CocrosiHne ekTpoHOB | KopnyCKynsipHO-BOJHOBOM JAyaln3M 3JEKTPOHA. OnuceIBaTh COCTOSTHUE AIEKTPOHA B aTOME.
B aTOMe. [TonsiTHE 31EKTPOHHOM OPOUTAIIN U BJIEKTPOHHOTO O0JIaKa. Paznuyath MOHATHS «OpOUTANIBE» U «IJIEKTPOHHOE
S-, p-, d- u f-opoburanu. KBantoBsie unca. 00J1aK0.
CtpoeHnue IeKTPOHHON 000JI0YKH aToMa. KnaccudumupoBaTs opOUTaIM U ONTUCHIBATH UX.
. BuneodparmeHTsl U crnaiasl o TeMe ypoka. Mojenu opoutanei | YcTraHaBIMBaTh B3aMMOCBSI3H MEXIY KBAaHTOBBIMHU
pas3nu4Hoi GOpMBI YHUCIaMUd U CTPOCHHEM DJJIEKTPOHHOU OOO0JIOUKH
aToma.
OcymiecTBISTH BHYTPUIIPEIMETHBIC CBSI3U
CKypcOM  OCHOBHOM  IIKOJBI M  KypcoM
OpraHNYecKOr XUMUU
2/3 DNEeKTPOHHBIE [lopsimox  3amoiHEHUs AJNEKTPOHAMH AaTOMHBIX opOurtaneii B | ONUCHIBaTh CTPOCHHE SJIEKTPOHHBIX 000JI04eK
KOH(UTypalu1 aTOMOB | COOTBETCTBHM C MPUHIMIIOM MHUHMMYyMa SHEpruu, 3amperom llaymu, | aromoB.
npasmwioM XyHJa, mpaBuiioM KieukoBckoro. 3anuchiBaTh  AJIEKTPOHHBIE U AJIEKTPOHHO-
DneKTpOHHBIE (POPMYIIBI AaTOMOB U HOHOB. rpadpuyeckue (HOpPMyNIBl aTOMOB  XMMHUYECKUX
J. CriekTpbl TMOTJIOMIEHUS U HMCIYCKaHUS COEAMHEHUN XUMHMYECKUX | SJIEMEHTOB.
9JIEMEHTOB (C HOMOIIBIO CIIEKTPOCKOMNA)
1/1 CrpoeHue aToMa u [IpeanochlIKu  OTKPBITUS: pabOThl MpEAIIeCTBEHHUKOB, pelieHus | OnuchiBaTh IIPEAIIOCBUIKI OTKPBITHUS
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MEPUOIUYECKUN 3aKOH
. . MenneneeBa

MEXIYHApOJHOTO Cbhe3da XUMUKOB B T Kapicpys, JIMYHOCTHBIE
kauectBa /. 1. Menaeneena.

OTKpBITHE TEPUOTUIECKOrO 3aKoHA. MeHeneeBckas (popMyIupoBKa
NEePUOJANYECKOT0 3aKOoHAa. B3auMOCBS3b MEPUOJUYECKOTO 3aKOHA H
TEOPUH CTPOCHUSA aToma. CoBpemeHHas (dbopMynupoBKa
MEePUOJIUYECKOTO 3aKOHA.

M. Hoptpetrsr bepuienunyca, ebepeitnepa, Hpronenaca, Menaeneea.
Paznnunrie BapHWaHTbI Ta6JII/III HCpHOI{quCKOﬁ CUCTEMbI XUMHNYCCKUX
anemenToB J[. . Menaeneena

NEpUOANICCKOI0 3aKOHa.

AprymentupoBaTh poap JauuHoctH . W
MenneneeBa B OTKpPBITUM ~ IEPUOAMYECKOTO
3aKOHA.

@opMyIMpOBaTH  NEPUOJANYECKHM  3aKOH B

COOTBETCTBUHU ¢ BO33peHusiMu [. . Menneneesa
U COBPEMCHHBIMU NPCACTABICHUAMU

1/1 Crpoenue aroma U | B3aumMocBs3p NEpHOAMUYECKOTO 3aKOHA U NEpUOINYECKON cuctembl. | PackppiBaTh (u3HUECKUN CMBICHT TOPSIIKOBOTO
MIEpUOANYECKast [lepnognueckas cucrtema M crpoeHue aroMa. DuU3nyecKHil CMBICH | HOMEpa 3JIEMEHTa, HoMepa Iepruoaa U rPyIIbL.
cucremMa CUMBOJIMKH ITIEPUOANYECKON CHCTEMBI. OOBSACHATP MEPUOINYECKOE H3MEHEHHE CBOICTB
. . Menneneena. . BuneodparmeHTs! 1 clnaipl o TeMe ypoka XUMHYECKHX 3JIEMEHTOB 0COOCHHOCTSMU

CTPOEHMS UX aTOMOB

1/2 [Tonoxenus anementa | MI3meHeHUe CBOMCTB 3JIEMEHTOB B IEPUOAAX U IpyMNax, Kak GyHKIUS | YcTaHaBIMBaTh  NEPUOJAUYHOCTh  W3MEHEHUS
B IIEPUOIUYECKON CTpoeHHUs uX aroMoB. [loHsTHE 00 PHEPIUU MOHM3ALMU U CPOACTBA K | PAJUYCOB  aTOMOB,  3JEKTPOOTPHULATEIBHOCTH
CHUCTEME H €ro JNIEKTPOHY. JJIEMEHTOB, MX DJHEPIUM HMOHW3ALMA M DHEPIUU
CBOMCTBA. 3HAYEHUE IIeproIMYHOCTD MX U3MEHEHUS METAJUNIMYECKUX W HEMETAJUIMYECKUX | CPOJCTBA K JJIEKTPOHY B 3aBUCHUMOCTH
IIEPUOJUIECKOTO CBOMCTB 2JIEMEHTOB B IPYNINAaX U MEPHUOJAX, KaK (PYHKLHS CTPOEHUS | OT MOJIOKEHUS IIEMEHTOB B IEPHOANYECKOMN
3aKOHA JIEKTPOHHBIX 000JI0UYEK aTOMOB. CUCTEME.

3HaYeHHUE NEPUOANYECKOTO 3aKOHA U NIEPUOJIUIECKON CUCTEMBI. OnuceIBaTh CBOMCTBA 3JIEMEHTOB U 00pPa30BAHHBIX
J. OOpa3upbl IPOCTHIX BEIIECTB, OKCUJOB M TMIPOKCUIOB 3JIEMEHTOB | UMU BEIECTB HAa OCHOBAHUM HUX IOJOXEHHUS B
TPETHETO MEPUOJIAa U IEMOHCTPALIMS UX CBOWCTB NIEPUOIUYECKON CUCTEME.
XapakTepu3oBaTb  3HAYCHHE  IEPHOJUYECKOIO
3aKOHA U NEPUOANYECKON CUCTEMBI
1/2 O06o06ueHne u BeinosiHeHne TECTOBBIX 3aJaHUN HA 3HAHUE CTPOCHUSI aToMa BBINOJIHATE TECTHI M yIPaXXHEHMS, pelIaTh 3a1a4u

CUCTEMaTU3aIus
3HAHUU [0 TEME
«CTpoeHue aroma.
[Iepuonnueckuii 3aK0H
U NIEPUOIUYECKast

Y 3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB DJIIEMEHTOB M 00pa30BaHHBIX
MMM BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHUSI B IEPUOTUYECKON
CHCTEME.

[ToaroToBka Kk KOHTPOJIBLHOU paboTe

U yIpa)KHEHUS 10 TeMe.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHUKEHHM
B YCBOCHUU TEMBI.

KoppektupoBaTs CBOM 3HaHHS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3yIbTaTOM
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CUCTEMA XUMHNYCCKUX
3JIEMEHTOB
H. Y. MenneneeBa»

11 Kourpossaast pabora 1 mo Teme «Crpoenne aroma. llepuoaudecKuii 3aKOH H IEPHOJMYECKas CHCTEMa XMMHYCCKAX 3JIEMCHTOB
. Y. MenneneeBa»
10/14 TEMA 2. XUMMNYECKAS CBSA3b U CTPOEHUE BEHIECTBA
1/1 HNonnas xumuueckas [lonsatue o xumuyeckod cBs3u. OCHOBHBIE XapaKTEPUCTUKU | ApTYMEHTUpPOBAaTH  00pa3oBaHUE  XUMHUUYECKOU
CBSI3b XMMMUYECKOM CBSI3U: SHEPrus, AJIUHA, TUNOJbHBIA MOMEHT. CBSI3UM Kak pe3yibTaTa B3aUMOJICHCTBHS aTOMOB,
WNonnas xumudeckast CBsI3b U HOHHBIE KPUCTAIUNIMYECKUE PEIIETKH. npuBoOJslee K 0Opa3oBaHUIO MOHOB, MOJIEKYJI U
3aBUCUMOCTh  (M3WYECKMX  CBOMCTB  BEUIECTB  OT  THUIA | PaJUKajOB.
KPHUCTAJUIMYECKON PEIIETKHU. JlaBaTh OCHOBHBIE XapaKTEPUCTHKA XHUMHUYECKOU
J. Kounexkuuss KpUCTaJUIMYECKUX BEIIECTB HMOHHOIO CTPOEHMS, | CBS3M.
aMOp(HBIX  BEIIECTB u W3J1EeIUi u3 HUX. Mopenu | PackpbiBaTh MexaHU3M 00pa3oBaHUsS HOHHOM
KPUCTANIMYECKHUX PEUIETOK C MOHHOW  CBSI3bl0.  BuaeodparMeHThl | XUMHUYECKOH CBS3H.
U CJIaiJIbl TIO TEME ypOKa YcranaBinBarth 3aBUCHUMOCTD (bu3HIecKrX
CBOICTB BEHIECTB OT THUIMA KPUCTALINYECKOM
peneTKn
1/2 KoBanentnas Bo30yxnénnoe cocrosinue aroma. [loHsTHE O KOBaJIeHTHOW CBs3U. | OMHCHIBATh KOBAJCHTHYIO CBS3b.
xuMHuueckas cBa3b M | OOMEHHBIM ~ MexaHu3M  00pa3oBaHUS ~ KOBAJIGHTHOM  cBSi3U. | XapakTepu3oBaTh €€ OCOOCHHOCTH U MEXaHU3MBbI
MEXaHU3MBI €€ DNeKTpoOoTpULIAaTENbHOCTh. HarpaBieHHOCTh KOBaJeHTHOM CBs3H, €€ | oOpa3oBaHUS.
oOpa3oBaHus KpaTHOCTh, O©- U 7- CBs3U. JloHOpHO-akuenTopHbli MexaHusM | KinaccuduuupoBaTh  KOBaJeHTHYIO  CBSI3b IO
00pa3oBaHUs KOBAJIEHTHOU CBSI3U. THITBI KPUCTAIITNYECKUX PEIETOK C | DIEKTPOOTPULIATEIHLHOCTH, KPATHOCTH U CIOCO0Y
KOBAQJICHTHOM CBS3bIO: ATOMHAs1 U MOJIEKYJISIpHAsL. NepeKpbIBaHUsl OpOUTaeil.
3aBUCUMOCTh  (PU3MYECKMX  CBOMCTB  BeUIECTB  OT  TUMa | YCTaHaBIUBATh 3aBUCHUMOCTb buznyecKkux
KPUCTAJUIMYECKON pEelIEeTKH CBOWCTB BEUIECTB OT THUMNA KPUCTAJUIMYECKOU
d. Mozgenun  MoJeKyln — pa3IM4HOU APXUTEKTYPHI. Mopenu | penieTku
KPUCTAJUIMUYECKUX BEIIECTB aTOMHON M MOJIEKYJIIPHON CTPYKTYpBI.
Kosnexkuust BemectTB aTOMHOTO W MOJIEKYJISIPHOTO — CTPOEHMS
U U3NIEIINI U3 HUX
1/2 KomnnekcHbie Kommuiekcoobpa3zoBaHue W KOMIUIEKCHbIE coefuHeHus. CTpoeHue | XapakTepu3oBaTh  KOMIUIEKCHBIE — COEAMHEHHS
COEIMHEHUS KOMIUIEKCHBIX COEJIMHEHUI: KOMIUIEKCO00pa3oBaTeib U | 1 UX CTPOCHHE HA OCHOBE Teopun BepHepa
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KOOPAMHAIIMOHHOE YHCIIO, IUTAaH/Ibl, BHYTPEHHSIS U BHELIHSS cephl.
. Tloprper Bepuepa. BumeodparmeHTsl W chnaiipl Mo Teme
ypoka. IlosryueHre KOMIUIEKCHBIX OPraHUYECKUX M HEOPraHMYECKHUX
coeIMHEHUN. JIeMOHCTpalus CyXux KpUCTaJUIOTHIPAaTOB

1/2 Knaccudukanus u Knaccugukanuss KOMIIJIEKCOB: XeJaTbl, KaTHOHHBbIC, aHWOHHBIE W | KiaccnumumpoBaTh KOMIUIEKCHBIE COCTMHEHUS
HOMEHKJIaTypa HelTpaiabHble, aKBAKOMIUIEKCHI, aMMHUaKaThl, KapOOHWIbI MeTalioB. | Ha3piBaTh 3THM cOEIMHEHUS B COOTBETCTBUU
KOMIUIEKCHBIX HomenknaTypa KOMIUIEKCHBIX COCIMHEHMH ¥ HMX CBOMCTBa. | ¢ mpaBuiamu HomeHkmatypsl |UPAC.
COEJIMHEHU, Juccoupanuss KOMIUIEKCHBIX COEIUHEHMM. 3Hau€HUE KOMIUIEKCHBIX | 3alMChIBaTh YpPAaBHEHUS peakUud JUCCOLMALUU
JUccoLManus UX B | COEUHEHHUH U UX POJIb B IPUPO/IE. KOMIIJIEKCHBIX COEIMHEHU.
pactBopax. 3nHauenue | JI. BsaumopneiicTBHE MHOrOoaTOMHBIX CIHUPTOB M TJIIOKO3bl C | PacKkpblBaTh poJib  KOMIUIEKCHBIX COEIUHEHHH
KOMITJIEKCHBIX denuHroBoii KUAKOCTHIO. KauecTBeHHBIE peakiMu Ha HOHBI Fe?* | B XMMHYeCKOM  aHaiu3e,  NPOMBIIIEHHOCTH,
COCTMHEHHI u Fe?* PUPOJIE

1/1 Merammueckas [Ipupoga xumuyeckoil cBsi3u B Merauiax M cmiiaBax. OOmue | OnuceiBaTh METAUIMYECKYIO XUMHUYECKYIO CBA3b.
XMUMHYECKas CBS3b (¢u3nueckue CBONCTBA METAJJIOB: TEIUIO- M 3JIEKTPOINPOBOJHOCTh, | XapaKTepu3oBaTh oOIue (u3nyecKkue CBOICTBa

IJIACTUYHOCTb, METAITINYECKUI OJIeCK, MarHUTHBIE CBOWCTBA. METaJJIOB.
Merammueckas KpucTauimueckasi pemérka U e€ 0COOCHHOCTH, Kak | YCTaHaBIMBaTh 3aBUCHMOCTh MEXKIY  BHUIIOM
(OYHKIIHAST METATHYECKON CBSI3H. XUMHYECKOW CBSI3M, THUIIOM KPUCTALIMYECKOU
J. Monenu KpuCTaJUIMYECKUX PEIIETOK METAJJIOB PEMETKU U CBOMCTBAMM METAJIJIOB

1/1 Arperatnbie coctosiHus | ['a3er u razoBbie 3akonbl (boinsa-Mapuotra, lapis, I'eii-Jlroccaka). | XapakTepru3oBaTh arperaTHbIe COCTOSHUS BEIIECTB

BEILECTB
TIePEXO/IBI

u  (hazoBbie

VpaBuenue MenaneeBa-Knaneiipona i UACaIBHOTO
Kuakoctu. TekyuecTb, UCTIApEHHE, KPUCTATITU3AIIHS.
Teépasie BemecTBa. [InaBnenue. MazoBwie nepexoapl. Cyonumanus u
JecyOuMantus.

Kunakve KpucTasibl.

IIna3ma.

J. BuneodparMeHTsl U ClIali[ibl 10 TeMe ypoka. Boga B pa3iMyuHbIX
arperaTHbhIX COCTOSIHUAX U €€ (pa3oBbIC MEPEXOIbI.

Bosronka wonma wnm OeH30MHOW KHUCIOTHL. [lnarpamma «da3oBbie
MIEPEX0/Ibl BEIIECTB)

rasa.

Kak (YHKIUIO YCIOBUM HMX HAXO0XACHUA B
OKpY>Karolleu cpene.

OnuceiBaTh B3aUMOCBSI3b  (Da30BBIX IMEPEXOJIOB
BELIECTB.

PackpeiBaTh posib (pa30BBIX MEPEXOJIOB BELIECTB
B [IPUPOJI€ U UCKYCCTBEHHOM cpejie
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1/1

MexMonexysspHbIe
B3aUMO/ICUCTBHSL.
Bopoponnas cBs3b

BonoponHass cBs3b M €€ pa3sHOBUAHOCTH: MEXKMOJIEKYISIpHAs U
BHYTPUMOJIEKYJIsipHast. PU3N4ECKUE CBOMCTBA BEIIECTB C BOAOPOIHON
cBs3b0. E€ Ononornueckast pojb B OpraHU3alUu CTPYKTYp O€NKOB U
HYKJICMHOBBIX KUCJIOT.

BannepBaanbcoBo B3aMMOJEHCTBUE W €MO0 TUIIBI: OPUEHTALMOHHOE,
WHAYKIIMOHHOC U JUCIICPCUOHHOC.

J. BuneodparmenTsl U crnaiijpl o TemMe ypoka. MoJenn MOJeKy
JHK u 6enka

OnuceiBaTh BOJOPOJHYIO CBA3b M pa3iavyaTh €€
Pa3HOBUIHOCTH.

XapakTepu3oBaTh 3HaU€HUE BOJOPOAHBIX CBS3El
JUIs  ONUCaHus (PU3NYECKUX CBONCTB BELIECTB
Y OpraHu3aliy CTPYKTYpbl OHONOJINMEPOB.
Paznuyars THUIIBI MEXMOJIEKYISIPHOTO
B3aUMOJICICTBUS BEILIECTB.

1/1 [IpaxkTnueckas [Tony4yeHne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTaHUYECKUX CobuntoiaTh npaBuiia TEXHUKH O€30IacCHOCTH IPH
pabora 1 COEIMHEHUI U UCCIIeIOBAaHUE UX CBOWCTB pabore ¢  ;abopaTOpHBIM  00OpPYIOBAaHUEM,
HarpeBaTeIbHBIMU  MPUOOPAMH, XUMHUYCCKUMHU
peakTuBaMu.  ODKOHOMHO W DJKOJOTHYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
Uccnenosats CBOICTBa KOMIIJIEKCHBIX
COEINHEHUI.
Habmronath xuMuyeckue siBJICHUS U (PUKCUPOBAThH
pe3yabTaThl HaAOJIOICHU. PopMynupoBaTh
BBIBOJIbI HA UX OCHOBE
1/2 O06001IeHNEe U BrinosHeHHEe TECTOBBIX 3aJaHUK HAa 3HAHWE BHUJOB XUMHUUYECKOHW | BBINIOTHATH TECTHI M YIIPAXKHEHUS, pELIATh 3aa41
CUCTEMaTH3AITUS CBSI3W, THUIIOB KPHUCTALIMYECKUX PEIMIETOK, MEXKMOJICKYISIPHOTO | IO TEME.
3HAHUHU II0 TEME B3aUMOJICHCTBUS U (Pa30BBIX MTEPEXOIOB. [TpoBOANTH OIIEHKY COOCTBEHHBIX JOCTIKCHHMA
«Xumudeckas cBsi3b 1 | [loaroroBka Kk KOHTPOJIBHOK paboTe B YCBOCHUU TEMBHI.
CTPOCHHE BEIICCTBAY KoppektupoBaTh CBOM 3HaHHS B COOTBETCTBHH
C IUTAHUPYEMBIM PE3YJIbTaTOM
1/1 Kourpoapuas padora 2 mo Teme «XuMHUECKAsI CBSI3b 1 CTPOCHME BEIeCTBa»
9/12 TEMA 3. AUCIIEPCHBIE CUCTEMBbI U PACTBOPBI
1/1 JlucniepcHble CUCTEMBI | XMMHUUYECKHUE BEIIECTBA M CMECH. XUMHUYecKas cuctema. ['omoreHHbie | OnuchIBaTh XUMHUYECKHUE CHCTEMBI M JIUCIICPCHBIC

Hn UXx KJ'IaCCI/ICI)I/IKaI_II/IH

Y FeTEpOreHHble cMecH. JlucrepcHas cuctema: JUCIIEPCUOHHAs cpefa
u nucnepcHas daza. Kiaccudukanus AucnepCHbIX CUCTEM.
. BuneodparmMenTsl U ciaiiibl o0 TeME  ypoKa.
JUCIIEPCHBIX CUCTEM U UX XapaKTEPHBIEC NIPU3HAKH.

O06pasiibt

B YaCTHOCTH.
PaznuuaTh rOMOTEHHBIE W TE€TEPOTCHHBIC CMECH,
JMCTIEPCUOHHYIO CpPelly U JUCTIEPCHYIO (a3y.
KiaccuguippoBath JUCIIEPCHBIC CUCTEMBI
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1/1 I'pyboaucnepcHbie Ansposonu. IIponemtenTsl. OMynbcuu U 3Mynbratopsl. CycneH3uu. | XapakTepu30BaTh IPyO0AUCIEPCHBIC CHCTEMBI.
CUCTEMBI CenumeHnTtanusl. OnuceiBath poJIb a’po30Jel, 3MYJIbCUI
. Bugeodpparmentst u chaiinel mo Teme ypoka. OOpasIpbl | M CyClIeH3W B TPUPOJE, Ha  MPOU3BOJICTBE
(koyekiuu) OBITOBBIX W TPOMBIIUICHHBIX adp030JICH, AMYJIBbCHI | U B OBITY
Y CYCIICH3UU
1/1 TonkonucnepcHsie Kommounneie pactBopsl. Dpdext Tunnans. [lomydenne kowonauaeix | OMUCBIBATh  TOHKOJWCIEPCHBIE  CHUCTEMBI U
CUCTEMBbI pacTBOPOB JTUCIIEPCUOHHBIM, KOHJCHCAIMOHHBIM ¥ XUMHUYECKHUM | CIIOCOOBI UX MOJIYUYCHHUS.
crioco0amu. PaznuuaTh 3071 U Tem.
3oau u koarynsauud. ['enu u cunepesuc. XapakTepu30oBaTh KOAryJsilMi0 U CHHEPE3UC.
3HaueHNe KOJIJIOUJHBIX CHUCTEM. PackpbiBaTh posib KOJUTIOUIHBIX CUCTEM B MPUPOJIE,
J. Buneodparmentsl u crnaiiipl no teMe ypoka. IIpoxoskaeHue jiyya | Ha IPOU3BOJICTBE, B METUIIUHE U OBITY.
CBeTa yepe3 KOJUIOMHBIC U UCTUHHBIE pacTBOPHI (3 dext Tunmans).
JI. 3HaKOMCTBO C KOJUICKIIUSIMH  IIHIIEBBIX, MEIUIIMHCKUX
1 OMOJIOTUYECKUX Tenel u 30Jei. [lomydeHne KoUIOuIHOTO pacTBopa
xnopuna sxeneza(l1l)
214 PactBopsI. PacTBOpbl Kak TOMOTEHHBIE CHUCTEMBI M WX THIIBI: MOJEKYISApHBIE, | XapaKTepu30BaTh pacTBOpP KaK TOMOTEHHYIO
KonnenTpammst MOJIEKYJIIPHO-NOHHBIE, HOHHBIE. CUCTEMY.
pacTBopoB U crocoObl | CocoObl  BbIpaKEHHs]  KOHLEHTPAllMU  pacTBOpoB: 00bEMHasl, | Mcmoap30BaTh KOJWYECTBEHHBIE XapaKTEPUCTUKU
€€ BBIPAXKECHUS MaccoBasi M MOJIbHas [JOJIM PAacTBOPEHHOIO BemecTBa. MossipHas | COAEpKaHMsI PACTBOPEHHOIO BEIIECTBA B PACTBOPE
KOHIIEHTPALMS paCTBOPOB. IIPU PELICHNH PacYETHBIX 3a]a4
. BuneodparmeHTsl M clHaiael MO TeMe YypokKa. 3aBUCHMOCTH
PacTBOPUMOCTH B BOJE TBEPIBIX, KUAKUX U ra3000pa3HbIX BELIECTB
oT Temmeparypbl. TaOnuima  pacTBOPUMOCTH. [lonmyyenue
MEPECHIIIEHHOTO pacTBOpa THUOCYNIb(aTa HATpUS U €ro MTHOBEHHAas
KpUCTAJUIM3aLUs
1/1 [IpakTuueckas [IpuroroBiieHne pacTBOPOB pa3IMYHON KOHIIEHTPALUU CobumoiaTh mpaBuia TEXHUKUA 0€30MacHOCTH IPH
pabora 2 pabore ¢  7abopaTOpHBIM  00OPYAOBAHUEM,
HarpeBaTelbHBIMU  TPUOOpAMHU, XUMUYECKUMHU
peakTuBaMu.  ODKOHOMHO M 3KOJOTHYECKHU
1/1 IIpakTuueckas OnpeneneHyue KOHIEHTPAIMU KUCIOThl THTPOBAHUEM rPaMOTHO 00OpAIaThCs ¢ HUMH.
pabora 3 HabmionaTh xumudeckue siBiIeHUsI U (PUKCHPOBATDH

pe3ynpTaThl  HaONIOIEHUM.
BBIBO/IbI HA UX OCHOBE

dopMynupoBaTh
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1/2

O6o06menne n
cucTeMaTu3anus
3HaHUH 10 TeMe
«/lucriepcHpie cucTemsl
U PacCTBOPBI»

BeolinosiHeHuE TECTOBBIX 3aJaHUI Ha 3HAHNE JUCIIEPCHBIX CUCTEM,
PacTBOPUMOCTH, CIIOCOOOB BBIPAXKEHUS KOHIIEHTPAIIUK PACTBOPOB.
Pemrenne pacy€THbIX 3a1a4.

[ToaroToBka K KOHTPOJILHOW paboTe

BBINOJHATE TECTHI ¥ yIIPAKHEHUS, PELIATH 33/1a41
110 TEME.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHUKCHHM

B YCBOCHHUU TEMBI.

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBUH

C IUTAHUPYEMBIM PE3YJIbTaTOM

11 KouTtpospuas pabora 3 mo teme «JlucrepcHbie CUCTEMBI ¥ PACTBOPHD»
9/14 TEMA 4. 3AKOHOMEPHOCTH MPOTEKAHUSI XUMWYECKHUX PEAKIIUH U ®U3HKO-XUMHUYECKHNX ITPOIIECCOB
1/1 OcHOBBI  XUMHUECKOW | XUMUYECKass TEPMOJMHAMUKA. XapakTepu3oBaTh TEPMOJIUHAMHUYECKYIO CUCTEMY.
TEPMOJUHAMUKH. Tepmoaunamuueckast cucreMa. OTKpbITasi, 3aKpbITas, U30JIMPOBaHHASA | Pa3nuyarh OTKPBHITYIO, 3aKPBITYIO,
[Tonsatue 06 sHTANBNUU | CUCTEMBI. BHYTpEHHSIS SHEPTUSI CUCTEMBI. M30JIMPOBAHHYIO TEPMOIUHAMUYECKUE CUCTEMBI.
OHTanbnus, WIM TemlocoJepxkanue cuctemsl. Ilepoe Hauvano | Mcnonb3oBath HOHSITHE SHTAJIBIIUU ISt
TEPMOJMHAMUKH. N3oxopHsbrit u M300apHBIA  TPOLECCHI. | XapaKTEPUCTHUKHU TEIUIOCOIEPKaHUS CUCTEMBI.
TepmoxnMuueckoe ypaBHEHUE. dopmynrpoBaTh NEPBOE HAUYAJIO TEPMOJUHAMUKH.
J. BuneodparmeHTsl 1 claiipl o TeMe ypoka OnuceIBaTh M30XOPHBINA U U300apHBIN MTPOIIECCHI
1/3 Onpenenenue Ouranbnus. CraHnapTHas SHTanblnusa. Pacdy€r sHTanbnuu peakiuu. | Paznuyarte XUMHUYECKHE peakiUu 10 TEIIOoBOMY

TeroBbIX  dddekToB | 3akoH ['ecca u cleACTBUS U3 HETO. ahdexTy.

XUMHUYECKUX peakuuil. | JI. DK30TepMUYecKHe MPOIECChl HAa MPUMEPE PACTBOPEHUSI CEPHOM | XapaKTepru30BaATh SHTAIBIHUIO.

3akoH ['ecca KUCJIOTBI B BOJE. OHIOTEPMUYECKHE mpolecchl Ha mnpumepe | DopmynupoBarh 3akoH l['ecca u cieacTBUS W3

pacTBOpEHUs COJIEW AMMOHHUS HETO.
ITpon3BoIUTE pacy€r SHTAIBINYU PEAKIUU
1/2 Hamnpagnenue Outponusa. Bropoe u Tperbe Hawanma TepMoauHamuku. CBoOoaHas | XapakTepHU30BaTh SHTPOIHIO.

MIPOTEKAHUS sHeprus ['nbbca. @opMynupoBaTh BTOPOE€ U TPEThE Hauaja

xumuueckux peaknuil. | JI. Bugeodparments! u ciaiiipl o TeMe ypoka TEPMOJUHAMUKH.

[TonsiTre 06 sHTpONIUU ApryMeHTHpPOBATHh BO3MOXKHOCTb
CaMOIIPOU3BOJIBHOTO  IPOTEKaHUS XUMHUYECKHUX
peakLMii ¥ MOATBEPKAATh UX pacuéTaMu

1/1 Ckopocte xumnueckux | [loHsTie 0 ckopocTH peakuum. XapakTepu3oBaTh CKOPOCTh XUMHUECKOU peakuu
peakuuit OHeprusi aKTHBAllMM M  AKTUBUPOBAHHBI  KOMILIEKC. 3aKOH | W MpeasiaraTh €AUHUIbI €€ U3MEPEHHUS.
nercTBytouux wmacc. KuHetmueckoe ypaBHeHHME U KOHCTaHTa | PopmyiaMpoBaTh 3aKOH JIEHCTBYIOLIUX Macc
CKOPOCTH XUMHUYECKOU peakuud. [lopsaok peakuuu. 1 OTIPENIENATh TPAHUILIBI €0 IPUMEHUMOCTH
JI. BuneodparMeHThI U cnaiiipl o TeMe ypoka
1/2 @akrtoppl, BausAwmue | akTopkl, BIUSAIONME HA CKOPOCTh TOMOT€HHOM peakumu: npupoda U | PaznmuyaTe roMo- W reTeporeHHble MPOLECChl, U
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Ha CKOPOCTh

KOHLIEHTpalus pearupyoumx BEILECTB, TeMIeparypa.

dakTophl,  BIUSIONIME HAa  CKOPOCTh  HX

TOMOT'€HHBIX U Temmneparypuslii ko3 duruent. Ypasaenue C. AppeHuyca. [IPOTEKaHU.
reTepPOreHHBIX @akTopbl, BIHAKIIAE HAa CKOPOCTh TE€TEPOreHHOW peakuuu: | DopMynupoBaTh TIPABUIIO Bant-T'odda
peakuuu KOHIEHTpAlUUsl  pearupyrolmux  BEIECTB M IUIOMAAb  MX | M ONPEAEIATh TPAHMIIbI €T0 TPUMEHUMOCTH.
COITPUKOCHOBEHHS. XapakTepru30BaTh 0COOEHHOCTH KUHETUKH
. W3yyeHue 3aBHCHUMOCTHM CKOPOCTH XHMHYECKOM pEAKUMH OT | TETEPOrCHHBIX XUMUUYECKUX PEAKIIHI
KOHUEHTpAaLUKU BEIIECTB, TeMIepaTypbl (B3amMoieficTBHE
THOCYNb(ara HATPUS C CEPHOM  KHUCIOTOW), TIOBEPXHOCTH
COTIPUKOCHOBEHHSI BEMIECTB (B3aUMOJICUCTBUE COJISTHOM KHCIIOTHI
C TpaHyJIaMH M TIOPOIIIKAMU QJTFOMUHHUS WM ITUHKA)
1/2 Karanuz n OcHOBHBIE TIOHATUS KaTAJTUTUYECKOW XUMHUU: KaTaIu3aTopbl M | XapaKTepU30BaTh KaTalM3 M KaTalu3aTOphl Kak
KaTaJau3aTopbl KaTtajliu3, TOMOT€HHBIH W TETEPOreHHBIM KaTaliu3, MPOMOTOPHI, | (PAKTOPHI YIpaBICHUS CKOPOCTBI0 XUMHUYECKON
KaTAJIMTUYECKHE SITBl 1 MHTUOUTOPBI. peaKkuu.
MexaHu3M JIEUCTBUS KaTaIn3aTOPOB. OnuceiBaTh MEXAHU3MBI T'OMO-, TE€TEPOTr€HHOIO
OCHOBHBIE THUIIBI KaTaju3a: KHUCJIOTHO-OCHOBHOM, OKHCIHUTEIHHO- | U (DEPMEHTATHBHOTO KaTaJIH30B.
BOCCTAaHOBHUTEJIbHBIN, METANIOKOMIUICKCHBIM M KaTanu3 Metaiamu, | [[poBoauTh, HAOMIOAaTh, OMUCHIBATh XUMUYECKUN
(dbepmenTaTuBHBI. DEepMEHTH, Kak OHMOJOTHYECKHME KaTaJIU3aTOPBI | SKCIIEPUMEHT U JIeaTh BHIBOJIBI HA €TO OCHOBE
OCIIKOBOI MPUPOIBI.
H. IlpoBeneHue KaTaIUTHYECKUX pPEAKLMI pas3ioKeHUs NEpPOKCHIIa
BOJIOpOJia, TOpPEHUsl caxapa, B3aMMOJEHCTBUS HOJAa W AJIOMHHMS.
Koppo3sus xene3a B BOJHOU cpefie C yPOTPOIIMHOM U 0€3 HETo.
JI. 3nakomMctBO ¢ kosutekuueit CMC, conepkaliux SH3UMbI
1/2 XHUMHYECKOE [Tonsitne 06 oOpaTMMBIX XUMHUYECKHX Ipoleccax. Xumuueckoe | OmuceiBaTh ~ XUMHUYECKOE  paBHOBECHE,  Kak
paBHOBECHE PaBHOBECHE M KOHCTAHTAa PAaBHOBECHS. JUHAMHUYECKOE COCTOSIHUE XUMHUUYECKOU CUCTEMBI.
CMmelleHre XUMHYECKOTO pPABHOBECUS H3MEHeHHMeM KoHueHTpauuu | PopmynupoBars npunuun Jle Ilarense wu
BEILECTB, N3MEHEHUEM JaBJICHUS U TEMIIEPATYPHI. npeiaraTh  CHOCOObI  CMEIIEHHS PaBHOBECHS
. HabGnroneHue cMerieHnsi XiMUIeCKOro PaBHOBECHS B CUCTEMaX: 00paTUMBIX XMMHUYECKHUX PEaKIIMii Ha ero OCHOBE.
2NO2 <> N204, FeCls + KSCN « Fe(SCN)3 + 3KCl
1/1 [IpakTuueckas N3ydeHue BAMSHUS pa3aHuHBIX (AKTOPOB Ha CKOPOCTh XuMHueckoi | ColOnonaTh mpaBuia TEXHUKUA 0€30MacHOCTH IMPH
pabora 4 peaKkiuu pabore ¢  7abopaTOpHBIM  00OPYAOBAHUEM,
HarpeBaTelbHBIMU  TPUOOpAMHU, XUMUYECKUMHU
peakTuBaMU.  ODKOHOMHO M JKOJOTHYECKHU

rpaMOTHO 06pa1uaTLc;{ C HUMM.
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HabGnronate Xxumuueckue sBieHUS U (PUKCHPOBATH
pe3yIbTaThl HaOII0IeHUH. DopMyIMpoBaTh
BBIBO/Ibl HA UX OCHOBE

12/21 TEMA 5. XUMHWYECKHWE PEAKIINU B BOAHbBIX PACTBOPAX
1/2 Boma kxak  cmaOwnii | Boma — cmaOeiit snekrponur. Karnon rtuapokconus. HMonHoe | XapakTepHu30BaTh BOAY Kak ClIaObIid 3JEKTPOIUT U
AJIEKTPOJIUT. npousBeneHue Bojbl. HelTpanpHas, KUCIOTHAS U ILIEI0YHAsl Cpeibl. | BOAOPOJAHBIA IOKa3aTelb, KaK KOJIMYECTBEHHYIO
Bonopoausrii [Tomatne pH. Bopopoasslii nokasarens. Mumukaropel. Posms pH | xapakrepuctuky €€ aucconManud W Cpeapl
nokasarenb. CBOICTBa | cpebl B IPUPOJE U KU3HU yesloBeKa. VIOHHbIE peaklMK U YCIOBUS UX | pacTBoOpa.
pacTBOpoB MIPOTEKAHHUSL. PackppiBaTh CYIIHOCTh peaklUUid B PpacTBOPAX
AJIEKTPOJIUTOB . CpaBHEeHHE  AJIEKTPONPOBOJHOCTH  PACTBOPOB  3JIEKTPOJIMTOB. | AEKTPOJIUTOB KaK pe3ylbTaT B3aUMOJICHCTBUS
CwMmenieHne paBHOBECHs AUCCOLUAIMM C1a0bIX KUCIOT. IHAUKATOPhI | HOHOB.
1 U3MEHEHHUE X OKPACKH B Pa3HbIX Cpeaax. OTpaxkaTh 3TO C MOMOIIBIO HOHHBIX YPaBHEHUH.
JI. Peakniun, uaymue ¢ oOpa3oBaHWEM OCajKa, Ta3a WU BOJIBI, IS
OpraHMYECKUX U HEOPraHUYECKUX 3JIEKTPOJUTOB
1/2 Kucnots! u ocHoBanust | PanHue npeacraBieHus 0 KUCIOTAaX U OCHOBAHUSX. XapakTepu3oBaTb KHCJIOTBI, KaK COEIUHEHMS,
C TIO3UIIMU Pa3HBIX Kucnorsl M OCHOBaHMS € TMO3UIUU TEOPUU BJIEKTPOIUTUUYECKOH | pa3iMyHbIE MO COCTaBY, THIY 00pa3yOLUXCs MpH
MIpe/ICTaBICHUN JMCCOLIMAIINU. AIIEKTPOJINTUYECKOM JUCCOLIMAIIUU HOHOB, @ TAaK¥Ke
U TEOPUIA. Teopusi xkucioT U ocHoBaHuii bpencrega—IJloypu. Conpsok€HHBIE | ¢ MO3ULUN MPOTOHHOW TEOPUHU.
[IpoTonuTnueckas KHCIIOTBI M1 OCHOBaHUS. AMDOJUTHI. YcranaBnuBaTh CONPSHKEHHOCTD KHUCIIOT
Teopust . BuneodparmeHTsI 1 claiipl o TeMe ypoka Y OCHOBaHUH.
OnuceiBaTh aM()OIUTHI
1/3 Heoprannueckue Krnaccudukanust KUCIOT U CIOCOOBI MX MOJTYYEHUSI. XapakTepu30oBaTh KIACCU(PUKAIUIO OPraHUUYECKUX
Y OPraHUYEeCKUe OO0me XMMHUYECKHE CBOWCTBA OPraHMYECKUX W HEOPraHWYECKUX | M HEOPraHWYECKUX KHUCIIOT, OCHOBHBIE CIIOCOOBI UX
KHCJIOTBI B CBETE KHACJIOT: pEaKkIUH C MeTajulaMH, C OKCHJaMH W TUIPOKCHUIAMH | TIOJydeHHs] M OOIue XUMHUYECKHE CBOIICTBa B
TEOpUU METAJUIOB, C COJIIMH, CO COUPTAMH. CBETE€ TEOPUM DJIEKTPOJIUTHUYECKON AHCCOLMALNN
AIEKTPOJTUTHUYECKON OKucauTenbHbIE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOW W a30THOM | U MPOTOJUTUUYECKOUN TEOPUH.
JUCCOIMaluU KHCIIOT. BbigensitTe  0COOEHHOCTHM  peakuuii  CepHOt
U MPOTOJIUTHYECKOMN . B3anmonelicTBue KOHLIEHTPUPOBAHHBIX A30THOW M CEPHOM KHUCIOT, | U a30THOU KUCIIOT
TEOpUU a Takke pa30aBICHHON a30THOM KHCIOTHI C Meaplo. Peakmus
«cepeOpsHOTO 3epKaliay Uit MypaBbHHOW KHCIOTHI.
JI. CBoiicTBa coIsIHOM, pa30aBICHHON CepHOI U YKCYCHOM KUCIIOT
1/1 [IpakTrueckas HccnenoBanue CBOMCTB MUHEPAIBHBIX U OPraHUYECKUX KUCIOT Cobmtonath MpaBuiia TEXHUKH O€30MAaCHOCTH NPH
pabota 5 pabore ¢  ;1abopaTopHBIM  00OpPYIOBAHUEM,
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XUMHNYCCKHUMU
OKOJOTHUYCCKHU

HarpeBaTelbHBIMH  MPUOOpaMHu,
peakTuBaMu.  OJKOHOMHO U
rpamMOTHO 00paniaThCsi ¢ HUMHU.

Habnronate Xxumuueckue sBieHUs U (PUKCHPOBATH

pe3yabTaThl HaOJIIOICHU . @opMyIIMpOBATH
BBIBOJIbI HA UX OCHOBE

1/3 Heoprannueckue Knaccugukamnus ocHOBaHUH U cIOCOOBI UX MOJTyICHHUS. Knaccudunuponats OPraHUYEeCKHUE
U OPTaHUYECKHE OOmue XuMUYECKHE CBOMICTBA WIENIOYEH: pEaKUMU C KUCIOTaMH, | U HEOPTaHUYECKHE OCHOBAHMUSL.

OCHOBAHUS B CBETE KUCJIIOTHBIMH ¥ aMOTEPHBIMH OKCHUJIAMU, COJISIMH, HEKOTOPHIMHU | XapaKTepu30BaTh  CHOCOOBI  TIOJIyYEHUS U
TEOPHUH IIEKTPO- MeTaJulaMd M HEMETallaMHM, C OpPraHWYeCKHMMM BEIEeCTBAMM | CBOMCTBA eJI0YeH, HEPaCTBOPHUMBIX "
JIUTUYECKOU (rayloMOTPON3BOTHBIME  YIIICBOJOPOZIOB,  (DEHOJOM, JKUpaMH). | OECKUCIOPOIHBIX OCHOBAaHMH B CBETE TEOPUH
JIACCOLAAIN XUMHYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: PEAKIHH C | DJIEKTPOJIUTHYECKOU JIACCOLTAAINT
U MPOTOJTUTUYECKOUN KHUCJIOTaMH, PEAKIIUH PA3JIOKEHHUS U KOMIUIEKCOOOpa30BaHMS. Y MMPOTOJUTUYECKOU TEOPUHU
TEOpUU XUMHUYECKHE CBOMCTBA OECKUCIOPOIHBIX OCHOBAHHUN (aMMuUaka u

aMUHOB): B3aUMOJICHCTBHE C BOJON U KHCIOTaMHU.

. BzaumopelicTBue aMMHuaka M METWIAMHHA C XJOPOBOJOPOJIOM

u Bojo. IlomydeHue u CBOMCTBA pacTBOpa TUAPOKCUIA HATPHUS.

JI. BzaummopnelicTBHE THAPOKCHIA HATPHUS C COJSIMH: Cyiabharom

menu(Il) u xmopuaom ammonust. IlosrydeHne u CBOMCTBA THIPOKCHUIA

menu(1l)

1/2 Comu B cBere Teopuu | Knmaccudukamms cosieli OpraHnuecKuii 1 HEOPTaHMYECKUX KHCIIOT. XapakTepu3oBaTh KJ1accu(UKaInio coJieit
ANEKTPOJIUTUYECKOU OcHoBHBIE CLIOCOOBI MOJTYYEHUS COJCH. OpPraHWYeCKUX M  HEOPraHMYEeCKUX  KHUCIOT,
JUCCOLMAlIN XUMUYECKHE CBOMCTBA COJIEH: pa3jiokKeHHe TIpU HarpeBaHUU, | OCHOBHBIE CHOCOObI MX TOJY4YeHHs M 0O0IIue

B3aUMOJICHCTBUE C KUCIOTAMU U IIEJTOYAMHU, IPYTUMHU COJISIMHU. XUMUYECKHE CBOMCTBA COJIEHl B CBETE TEOPUHU
XKécTrkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUSI. ANEKTPOJIUTUYECKON JUCCOLIMALINH.

. Ilony4yenune Mplia ¥ U3y4EHHE CPEbl €r0 PACTBOPA UHAUKATOPAMH.

JI. CoiicTBa pacTBOpOB coielt cynbdata meau 1 xjaopuaa xemneza(lll)

1/1 [IpakTuueckas [Tonmyuenue comneil paznuyHbIMU croco0amMu u uccienoBanue ux | CoOnmonaTh mpaBuia TEXHUKHA 0€30MacHOCTH IPH
pabora 6 CBOICTB pabore ¢  7abopaTOpHBIM  00OPYAOBAHUEM,

HarpeBaTelIbHBIMU  TPUOOpAMHU, XUMUYECKUMHU
peakTuBaMU.  ODKOHOMHO M 3KOJOTHYECKHU

rpaMOTHO O6paH_IaTBC$I C HUMM.
Ha6J'II-OI[aTB XUMHUYCCKUC SABJICHHUA U (bI/IKCI/IpOBaTL
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pe3yabTaThl  HAONIONCHUH.
BBIBOJIBI HA UX OCHOBE

PopMyIMpoBaTh

2/3 I'unponus [lonsTHe ruaponusa. OnwuceIBaTh TUAPOIHN3 KaK OOMEHHBIN IPOLIECC.
HEOPraHMYECKUX I'unponus coneii u ero kinaccuduxanus: oOpaTuMbliil 1 HeoOpaTuMbIl, | OTpa)kaTh €ro ¢ MOMOIIBIO YPaBHEHUH.
COEJIMHEHUN 10 aHUOHY U 10 KaTUOHY, CTYIIEHYATBIH. Pasznuyars THBI rUAPOIIN3A.

Ycunenre u nojiaBiaeHe o0paTUMOro ruIposIun3a. [IpenckasblBaTh  peaklUMiO  Cpeabl  BOJHBIX
HeoOpaTtumblii ruipoan3 OMHAPHBIX COESAUHEHUH. pacTBOPOB cojei

I. I'mnoponm3  kapOOHATOB, CyNIb()AaTOB W CHIIMKATOB IIEJIOYHBIX

MeTaioB, HUTpaTa cBuHUa(ll) mim nuHKa, X10puaa aMMOHUS.

JI. UccnenoBanne cpenpl pacTBOPOB C TOMOUIBIO HWHIWKATOPHOU

Oymaru

1/1 [IpakTnueckas I'maposin3 opraHMYeCcKuX U HEOPraHUYECKUX COCTMHEHUN CoOmroaTh MpaBwWiia TEXHUKH O€30MaCHOCTH TMPHU

pabora 7 pabote ¢  J1abOpaTOpHBIM  O00OPYTOBAHUEM,
HarpeBarelbHbIMU  NpUOOpaMu, XUMUYECKUMH
peakTUBaMU.  DKOHOMHO M DJKOJIOTUYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
HabmronaTh xumudeckue siBIeHUS U (PUKCUPOBATH
pe3yIAbTATHI HaOTIOACHUH. dopmynupoBaTh
BBIBOJIbl HA UX OCHOBE

1/2 O06o0uenue u BbimonHeHne TECTOBBIX 3aJaHMl Ha 3HaHME TEPMOJAMHAMMKH, | BBIMOIHATE TECTHI M yIpaXXHEHUs, PELIaTh 3a0a4K
cucTeMaTH3anus CKOPOCTH  XMMHYECKMX PpeakUuil, XUMHYECKOTO pPaBHOBECHS, | IIO TEME.
3HaHUH 110 TeMam XUMUYECKUX CBOMCTB M CIOCOOOB IOJIydEHUs KUCIIOT, OCHOBaHUH U | [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTHXKEHUH B
«3aKOHOMEPHOCTH cojieil. Pacuér sHTanenuu peakuuu u sHeprus I'n6oca. YCBOEHHUH TEMBI.

IPOTEKaHUs IToaroroBka Kk KOHTPOJILHON paboTe KoppekTupoBarh CBOM 3HaHUS B COOTBETCTBUU C
XUMUYECKUX peaKkuil u IUTAHUPYEMBIM Pe3yJabTaTOM
(bU3UKO-XUMHUYECKUX

IIPOLIECCOBY U

«XUMHUYECKUE peaKIu

B BOJIHBIX pacTBOpax»

1/1 KoutponpHas padora 4 1mo TemaM «3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIMid U (PU3UKO-XUMHUIECKUX TPOLIECCOBY U « XUMHUYECKHE
peakIMy B BOJHBIX paCTBOPAX»

9/13 TEMA 6. OKUCJIMTEJBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI
3/4 OxucnuTenpHo- \ ITonsiTue 06 OKUCIUTENBHO-BOCCTAHOBUTENbHBIX peakuuax. CreneHb \ OnucelBaTh ~ OKHUCIMTEIBLHO-BOCCTAHOBUTEIIBHBIE
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BOCCTaHOBUTEJIbHbBIE okucnenus. [Iporeccrl OKUCIIEHNS U BOCCTAHOBIJIEHUS. peakuuu. OTIMYATh X OT peakiuii oOMeHa.
peakuuu M METOMbI 3anuceIBaTh ypaBHEHUs OKHUCJIUTEIBHO-
COCTaBJICHUS ux | Baxxneliue OKUCIUTENN U BOCCTAHOBUTEIN. BOCCTAaHOBUTEJIBHBIX  PEAKUMM C  [OMOUIBIO
ypaBHEHUH Meton anmeKTpoHHOro 0OanaHca s COCTaBJICHHS YPaBHEHUH | METOJOB AJIEKTPOHHOTO OanaHca ¥ MOJIypEeaKIui.
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIUH. XapakTepu30BaTh OKUCIUTEIbHO-
Meropl  MOHHO-2JIGKTPOHHOTO OanaHca (METOJ| IOJypeakiuii). | BOCCTAHOBUTEIbHBIC TIOTCHIHAIIBI
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE TOTEHLIAAIBI.
. BoccranoBnenue oxcupa wmeau(ll) yrimem u  BoxopoaoMm.
BoccranoBnenne  guxpomara  Kajuus  3TWIOBBIM  CIIUPTOM.
OxucnutenpHble cBOMCTBa nuxpomara Kanus. OKHCIIeHUE anbAeruaa
B KapOOHOBYIO KHCIIOTY (peakius «CepeOpsSHOro 3epKaiay WiIn
peakuus ¢ rugpokcusom Meau(Il)).
JI. BzaumopeiicTBHe MeETaaIoB C HEMETaJlaMH, a Takxke
C pacTBOpaMu coJeit 51 KHUCIIOT. B3anmoneiicteue
KOHIICHTPUPOBAHHBIX ~ CEpHOM W a30THOM  KHCIOT €  MEJbH.
OxucanTenbHble CBOMCTBA MIEpMaHTraHaTa Kajausl B pa3JIMYHbIX Cpesiax
2/3 DNeKTpoIu3 [lonsiTne onexTponM3a Kak OKHUCIUTEIbHO-BOCCTAHOBUTENIBHOTO | ONMUCKHIBaTh  JJEKTPOJIM3 KaK  OKHCIUTEIbHO-
rpolecca, MPOTEKAIOIIETo Ha AJIEKTPOIax. BOCCTaHOBUTEJIbHBIN MPOIIECC.
DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB. OOBSACHATH KaTOAHbIE UM AHOJHBIE TPOIECCHI
DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C HHEPTHBIMU 3JIEKTPOJIaMHU. C MHEPTHBIMH U aKTUBHBIMH 3JIEKTPOJAMH.
DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C U AKTUBHBIM aHOJIOM. 3anuchIBaTh CXEMbl U YPAaBHEHUS AJIEKTPOIIHN3a
[IpakTueckoe  3Hau€HUE  DIIEKTPOJIM3A:  DAJIEKTPOXUMHMUYECKOE | PacIyIaBOB U PACTBOPOB AIIEKTPOJIUTOB.
MOJIy4YeHHUE BEILECTB, dJEKTPOXUMHUUECKas ouncTKa (padhuHupoBanue) | XapakTepu3oBaTh MPAKTHYECKOE 3HAaYCHUE
METaJIJIOB, FAJIbBAHOTEXHUKA, FAJIbBAHOIUIACTUKA, TaJIbBaHU3ALIUS. AIIEKTPOJIN3a U €r0 OCHOBHBIC HaIlPaBIICHUS
. Dnexkrponu3 pactBopa cyiabdara meau(Il)
1/2 XuMU4ecKue lanpBannueckue s1eMeHTbl. CTaHAAPTHBIA BOJOPOJHBIM AIIEKTPOJ. | XapaKTepu3OBaTh  TalbBAaHHUUYECKHUE  SJIEMEHTHI
MCTOYHUKHU TOKA CrangapTHBIE JIEKTPOAHBIE TTOTECHIHAIIBI. U Apyrue XuMUYeCKNUe HCTOYHUKH TOKA.
CoBpemMeHHBIE XMMHYECKHE HCTOYHHMKM TOKa: Oarapeiiku u | OnuchiBath MPOIIECCHI Ha AIIEKTPOJIaX
aAKKyMYJSITOPBI. B FQJIbBAHUYECKOM DJIEMEHTE.
. CoctaBienue rajJbBaHUYECKHX JIEMEHTOB. PackppiBaTh posib XUMHUYECKUX HMCTOUYHHUKOB TOKA
JI. O3nHakomiieHHE C KOJUIEKIIMEH XHMHUYECKUX HMCTOYHHMKOB TOKA | /Ui MPOU3BOJCTBEHHOW U TOBCETHEBHOM KU3HU
(6aTapeiiky, CBUHIIOBBIE aKKyMYJSTOPHI U T. 1I.) 4eJI0BEKa
1/1 Kopposust meramnoB u | [lonsTue o koppo3uu. Busl KOppo3un Mo XapakTepy OKHCIUTENbHO- | XapaKTepu30BaTh KOPPO3MI0O  METAJUIOB  Kak
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CII0COOBI
Heé

3alllUThI  OT

BOCCTAHOBHUTCJIBHBIX IHPOLCCCOB: XUMHUUCCKAA W SJICKTPOXUMHUYICCKAI.

CrocoObl  3amMTBl  METAUIOB  OT  KOPPO3MU:  IPUMEHEHHUE
JETUPOBAHHBIX  CIUIABOB, HAHECEHWE  3allUTHBIX  ITOKPBITHH,
U3MEHEHUE  COCTaBa  WJIM  CBOWCTB  KOPPO3MOHHOM  Cpelpl,

AIEKTPOXUMUUYECKUE METOIbI 3aIUTHI.
. Koppo3us MeTaJJIOB B Pa3IMYHBIX YCIOBUAX U METOJIbI 3AIIUTHI OT
Heé

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIN ITPOLIECC.
Pa3nuuathk THUIIBI KOPPO3HUH.
[Ipemnarate CHOCOOBI  3aLTUTHI
KOpPpPO3UH.

VYcraHaBiIMBaTh 3aBUCHMOCTh MEXAY KOPpPO3HEH
METAJUIOB U YCIIOBUSIMHU OKPYXKAIOIIEH Cpebl

METALJIOB  OT

1/2 Oo6o06menne n BeiTioyTHEeHHE  TECTOBBIX 3aJlaHU  HA 3HAHWE OKHUCIIUTENBHO- | BBITIONHATEH TECTHI M YIIPaXHEHHUS, PEIIaTh 3a1a4n
crCTeMaTH3aIHs BOCCTaHOBHTEIHHBIX peaKImid, AIIEKTPOJIH3A, XUMHYECKHX | TIO TEME.
3HaHUH 10 Teme HCTOYHHUKOB TOKA U KOPPO3UH METAILIOB. [TpoBOIUTH OIIEHKY COOCTBEHHBIX JTOCTHKEHUH
«OKUCTUTENIBHO- [ToaroroBka Kk KOHTPOJILHOM padoTe B YCBOCHUU TEMBI.
BOCCTaHOBHTEIIHHBIC KoppektupoBaTh CBOM 3HAHUSI B COOTBETCTBHUH
TIPOIIECCHD» C TUTAHUPYEMBIM PE3yJIbTaTOM
11 KonTtponrHas pabora 5 mo teme «OKMCINTEIFHO-BOCCTAHOBUTEIbHBIE TIPOIIECCHD)
23/40 TEMA 7. HEMETAJLJIbI
1/2 Bomopon JIBOWICTBEHHOE IIOJIOKEHHE BOJIOPOJA B MEPUOTUYECKON cuUcTeMe | ApryMEHTHPOBAaTh  JIBOMCTBEHHOE  ITOJIOKEHUE
XuUMHUYeckux 31emMeHToB: B |-A u VII-A rpynnax. M3oTomnsl Bojopoaa | BOJOPOJia B MEPUOIUUYECKON cHCTEME XUMHUYECKUX
Haxoxnenne B mpupoae. CrpoeHune MOJEKyNIbl, (QU3NYECKHE | HIIEMEHTOB.
CBOMCTBA. CpaBHUBaATh CBOMCTBAa BOJIOPOJia CO IIEJIOYHBIMU
XUMHUYECKHE CBOMCTBAa BOJOPOJA: BOCCTAHOBHTENbHBbIE (C OoJiee | METalIaMH U TAJIOTCHAMH.
ANEKTPOOTPUIIATENILHBIMM HEMETAJlJIaMH, C OKCHJaMH METaJUIOB, | XapaKTepu30BaTh U30TOIIbI BOJOpO/A,
THIPUPOBAHNE OPraHUYECKHX BEHISCCTB) M OKHCIHMTENbHBbIC (C | HAXOXKICHUE B MPHPOJE, CTPOCHHUE MOJICKYIIBI,
mertautamu |-A u I1-A rpymnm). (¢u3MYEeCKue CBOWCTBA, BOCCTAHOBUTEIBHBIE U
[Tonyuenue Bomopoda: B maboparopuu (B3aMMOAEWCTBUEM KUCIOT C | OKUCIUTEIbHBIE CBOMCTBA.
MeTaJlJIaMH) U IPOMBIIIIIEHHOCTH (KOHBEPCHEH). OnuceiBaTh MOJY4YEHHUE BOJIOPOJAA B J1aOOpAaTOPUU
[Ipumenenue Bogopoia. Y IPOMBIIIJICHHOCTH U €T0 MPUMEHEHHE
JL. Tlony4yenue BoJIoposia U €ro CBOMCTBA
1/2 l"anorensr Onementsl VIIA-rpynmnel — rajaoreHsl: CTpOCHHE aTOMOB M MoJiekyl, | Xapakrepu3zoBath VIIA-rpynmy rajgoreHoB B
TaJIOTEHBI-TIPOCTHIE  BEIECTBA,  COCAWHEHUS:  CPaBHHUTENbHAs | UIaHE  CPaBHEHHMsS]  CTPOEHUS  aTOMOB U
XapaKTepUCTHKA. KPUCTAIJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

I"anmorens! B npupoze.
3aKOHOMEPHOCTH M3MEHEHUs (PU3MUYECKMX U XUMHUYECKUX CBOWCTB B
VIIA-rpynne:  B3auMoJeWCTBHME  TaJOT€HOB € MeTajulaMH,

CBOJCTB.
BbIABIATE 3aKOHOMEPHOCTH HM3MEHEHHUs CBOICTB
raJIOr€HOB B TPYIIIIE.
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HEMETaJUIaMHU, CO CIOKHBIMU HEOPraHUYECKMMU W OPraHUYECKHUMU
BEILIECTBAMMU.

[Tosryuenune u NpUMEHEHHE raJIOTEHOB.

H. Konnekuus «l"asorensl — mpocTeie BemecTBay. [lonydenue xiopa
B3aMMO/JICHICTBUEM NIEPMAHraHATa KaJvs C COJSTHOW KUCIOTOM

OnuceiBaTh CHOCOOBI TMOMYYCHUS U 00JIACTH
MIPUMEHEHHUSI TaJIOT€HOB U UX COEAMHEHUH.

1/1 l'anorenoBogOpOIBI CrpoeHre MOJIEKYNI W (DPM3MUYECKHE CBOWCTBA TaJIOT€HOBOJOPOJIOB. | XapaKTepU30BaTh CTPOCHUE MOJIEKYJ, CBOMCTBA
Y TAJIOTEHOBOJIOPOIHBIC | XMMHYECKAE CBOWMCTBA TaJIOTEHOBOJOPOMHBIX KHCIIOT: KHUCJIOTHBIC | TAJIOTCHOBOJAOPOIHBIX  KHUCIOT W CIIOCOOBI
KUCJHOTHBL. ['ajoreHuapl | CBOMCTBA, BOCCTaHOBUTEJIbHEIE CBOWCTBA, B3aMMO/JICUCTBUE | MTOJYyYEHHUS.

C OpraHMYECKUMH BelecTBaMu. llojydyeHne rajJoreHOBOJIOPOIOB. | YCTaHABIMBATH 3aBUCUMOCTh KHCIOTHBIX CBOMCTB

lanorenuapl. KauecTBeHHBIEC peakiMK HA TAIOTECHUI-HOHBI. OTUX COCAMHEHHH OT BEJIMYMHBI  CTENEHU

. TTomydyeHue consiHOM KUCIOTHI U €€ CBOMCTBA. OKHCJIEHUA U pajiiyca aToMa rajoresa.

JI. KauecTBeHHbIE peaKI[uu Ha rajJOTeHUI-HOHBI WNnentudunrpoBats rajgoreHu/1-HOHBL.
[TpoBoAMTS, Ha0JII0/1aTh u OTIMCHIBATh
XUMUYECKUN dKCTIEPUMEHT

1/3 Kucnopoansie Okcuael  xsopa. Kucnopoaconepxkamue KuaciaoTel xyopa. Coum | XapakTepru30BaTh OKCHIIBI, KUCIOPOACOAEpKAIIUE

COCTMHEHUS XJIOpa KHCJIOPOJICOACPKAIUX KUCIOT Xjopa. [lodydeHne u NpUMEHEHHE | KHCIOTHI XJIOpa M X COJH: CBOMCTBA, MOJTyYCHHUE
BOKHEUIIINX KUCITOPOTHBIX COSTMHEHHH XJI0pa. U TIpUMEHEHNE.
. OxkucnurenbHble CBOMCTBA XJOpHOW Boabl. OrOenuBaroiiee
JIEWCTBUE >KaBeJeBOW BoAbl. ['opeHue crninuku. B3pbiB merapapl wiau
MMCTOHOB
1/3 Kucnopon u o30H OO6mras XxapakTepuCcTHKa 371eMEHTOB VIA-TpymbI. JlaBaTh 00IIYIO0 XapaKTEPUCTUKY XaJIbKOTCHOB.

Kucnopoa: HaxoxkaeHHe B NpHpOJE, ModydeHHe (JabopaTopHbie U
MPOMBIIICHHBIE CITIOCOOBI) ¥ (PU3HYECKUE CBOMCTBA.

XUMHUYECKUE CBOWCTBA KHUCIOPOJA: OKHCIUTEIBbHBIC (C IMPOCTBIMU
BEIIECTBAMH, C HHU3IIMUMH  OKCHJAaMH, C OPraHHYECKUMH U
HEOPraHWYECKUMHU BEIIECTBAMH) U BOCCTaHOBUTEIbHBIE (C HTOpOM).
OO6nacTu mpuMeHeHusl.

O30n. Haxoxnenue B npupoje. Gusznueckue 1 XMMUYECKUE CBOICTBA
o3oHa. Ero nonyuenue u npumeHenue. Posib 030Ha B )KHMBO# MpHUpO/IE.
. 1. TlomyueHue KuCIOpoJa pasjoKCHUEM IIepMaHraHaTa Kajus
Y HUTpATa HaTPHSL.

2. ITonydeHue OKCHAOB U3 MPOCTHIX U CIIOKHBIX BEIIECTB.

3. OkucneHne aMMHaka ¢ MOMOIIbI0 UHANKATOpa U O3 HEero

CpaBHUBATh CTpOEHHE aTOMOB U KpPHCTaJUIOB,

OKHCIIUTCIIbHO-BOCCTAaHOBHUTCIIBHBIC CBOIiCTBa
XAJIBKOT'CHOB.

VcranaBiauBaTh 3aKOHOMCPHOCTH HU3MCHCHUA
CBOMCTB XaJbKOI'€HOB B rpymriie.

XapaKTepI/BOBaTB AJIJIOTPOIINTO Kucjioponaa,
HaxXO0XKIACHUC B IIpUPOAC, CTPOCHUC MOJICKYJ
Kucjiopoaa H O30HAa, (1)I/ISI/I‘IeCKI/Ie CBOﬁCTBa,

BOCCTAaHOBUTENIbHBIE M OKHUCIUTEIILHBIE CBOMCTBA
Kucjaopoaa.

OnuceIBaTh MOJIYYCHUC KHCIIOpOda U O30Ha
B J'Ia60paT0pI/II/I U TPOMBIIUVICHHOCTH W  HX
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IIPUMEHEHUE.

Hab6monats " OIUCHIBATh XUMHUYECKUI
AKCIIEPUMEHT
1/2 [lepokcun Bogopoaa CrpoeHue MOJIEKyJbl MEPOKCHAa BOAOpOJa, €ro (usnueckue U | XapaKTepu30BaTh CTPOECHUE MOJIEKYJIbI IEPOKCUIA
XUMUYECKHE CBOWCTBA (OKUCITUTEIbHBIE W BOCCTAHOBUTEIIbHBIC). | BOJIOPOIA U ero OKHUCJIUTEIBHO-
[Tonyyenue u mpuMeHeHHe MTEPOKCUIA BOIOPO/IA. BOCCTAHOBUTEIbHYIO JBONCTBEHHOCTD.
. Paznoskenue nepoxcuia BOJOPOJA, €r0 OKHCIUTENbHbIE cBOMCTBA | OnuchiBaTh 00JacTH NPUMEHEHHUS U IOJIydyeHHE
B peakuuu ¢ Tuapokcugom kenesa(ll) um BoccTaHOBUTENBHBIE | IEPOKCHIA BOJAOPOA
CBOMCTBA B PEAKIIMH C KUCIBIM PACTBOPOM IE€pMaHTaHaTa Kajus
1/1 Cepa Haxoxxnenue cepsl B mpupoje. BameHTHbIE BO3MOXHOCTH aTOMOB | XapaKTepHU30BaTh CTPOEHHWE aToMa M CTENeHU
cepsl. AioTponus cepbl. usnyeckrue cBONCTBa pOMOUYECKOM CEephl. | OKUCIEHHUS CepPhl KaK (YHKIIMIO €r0 HOPMAaJbHOTO
XUMHYECKHE CBOMCTBA CEpbl: OKHUCIHUTEIbHbIE (C MeTallaMd, C | U BO30OYKIEHHOTO COCTOSHUM.
BOJIOPOJIOM M C MEHEE JJIEKTPOOTPHIIATEIIbHBIMU HeMeTauiaMu) U | OMHChIBaTh JJIOTPOITHBIE MOJU(DHUKAIIUKA CEpPhI U
BOCCTAaHOBUTEIIbHBIE (C KHCIOPOJIOM, KHCIOTaMHU-OKHCIUTEISIMU), | UX CTPOCHUE.
peakuu AUCTIPONOpIHOHUpoBanus (co menodamu). [lomydaenne cepbl | OOBACHIATH  OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIC
1 00J1aCTH IPUMEHEHHUS. CBOWMCTBA Ce€pPhl W  KOHKPETHU3UPOBATh  HX
H. T'openue ceprl. B3aumoaencTBue cepbl ¢ METAJUIAMU: ATFIOMUHHUEM, | XUMUYECKUMU PEAKIUSIMU.
LIUHKOM, JKEJIE30M PackpblBaTh HaxoKJIE€HHE CE€pbl B IpUPOJE, €€
MOJTY4eHUE U IPUMEHEHUE
1/1 CepoBoopoa u CtpoeHne MOJEKYJbl M CBOMCTBa cepoBojaoOpona: (U3HUECKHE, | XapaKTepu30BaTh CTpOCHUE MOJIEKYJIbI
cynabGuIbI (u3HoTIOrNYecKre U XUMUYECKHE. cepoBoiopoaa " IIPOrHO3UPOBATh
CepoBonopoa, Kak BOCCTAHOBUTENb, €0 MOJyYEHHE U IPUMEHEHHE. BOCCTAHOBUTEIIbHBIE CBOMCTBA. [loaTBEp)kaaTh nx
Cynbdunpl 1 Ux XuUMHYecKHe CBOMCTBa. Pacmo3naBanue cynbQua- | ypaBHEHUSIMU COOTBETCTBYIOIIUX PEAKIUH.
MOHOB. OnuceiBaTh MOJIyYE€HHE u MIPUMEHEHHE
. Tlomydyenue cepoBojgopoda M CEPOBOJOPOJHOM  KHCIOTHI. | CEPOBOJOPO/Aa M CBOMCTBA  CEPOBOJIOPOIHOM
Jloka3aTenbCcTBO HAJIMYMS CYNIb(UI-HOHA B PACTBOPE KHUCJIOTHI U CYNb(UIOB.
WnentuduumpoBaTh Cynbpu1-uoHbl
1/1 Oxcup cepsl (IV), CepHuctblii ra3, ero Qu3uueckue CBOiicTBa, monydyeHue u | OnuceiBaTh cBoiicTBa okcunpa cepei(lV) wu
CEpHUCTAasi KUCII0Ta U IIPUMEHEHUE. CEPHUCTOM  KHUCJIOThI, HMX  TOJy4Y€HHE U
e€ conm Xumuueckue cBoiicTBa okcuaa cepbi(IV): BoccTaHoBUTENBbHBIC (C | MPUMEHEHHE.
KUCIOpOJIOM, OpOMHOI  BOJOW, TEpMaHraHatoM Kajus © | XapakTepu30BaTh BOCCTAHOBUTENBbHBIE CBOICTBA

CCpOBOI[OpOI[OM) U CBOMCTBA KMCJIOTHBIX OKCHJIOB CO IIEI0YaMHU.
CepHI/ICTaH KHCJIOTa U €€ COJIH.

okcuga cepel(IV) wu
YpaBHEHUSMHU PEaKIUH.

KOHKPETU3UPOBATL  UX
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. BugeodparmMeHTsl W cnaiapl mo Teme ypoka. KauecTBeHHbIE
peaxuu Ha Cylb(pUT-aHUOHBI

OnuceiBaTh MOJIY4CHUC U NPUMCHCHUC NUOKCHIA
Cepbl, CEPHUCTOM KHCIIOTHI U CYIb(UTOB.
Pacrnio3HaBath Cynb(UT-HOHBIL.

1/2 Oxkcun cepsi(VI). CepHblii aHruapun, ero (QuU3MYECKHWe CBOMCTBA, IMOJY4YeHHE U | XapakrepuzoBaTh okcuj cepsl (V1) u cepHyro
Cepnast xkuciora u eé IPUMEHEHUE. KHUCJIOTY KaK KHUCJIOTHBIE COEAMHEHUS.
conu Xumunueckue cBoiictBa okcuga cepbl(VI), kak okucinutens u | [IporHo3upoBaTh ~ OKHUCIMTENbHBIE  CBOICTBa
TUIUYHOTO KUCIOTHOTO OKCHUJA. okcuga cepbl( V1) u cepHOI KUCTOTHI.
CepHas KUCIIOTa: CTpOEHHE U (PU3UUECKUE CBOMCTBA. OnuceiBaTh NOJYyYEHHE U IPUMEHEHHE TPUOKCUIA
XUMHYECKUE CBOMCTBA  pa30aBJICHHOU CEPHOM  KHUCJIOTHI: | CEPbI, CEPHOM KUCIOTHI U CYIh(}HaTOB.
OKUCIIMTEIbHBIE W  OOMEHHbIE M  OKHCIUTENIbHble cBoicTBa | Mnentuduuuposars cynabhaT-uOHBI.
KOHIICHTPUPOBAHHOM.
[Tosyyenne cepHOM KHUCJIOTHI B MPOMBIIIIEHHOCTH. O6nactu
IIPUMEHEHHUSI CEPHOM KHUCIIOTHI.
Cynbdatsl, B TOM uncie U Kynopocsl. I'uapocynbdarsl. Ousndeckue
1 XMMHYECKHUE CBOMCTBA COJIEN CEPHOUM KUCIIOTHI.
PacnioznaBanue cynbgar-aHHOHOB.
. CBoiictBa cepHoil kucnoThl. KauecTBeHHBIE peakiMy Ha CYIb(UT-
U cynbdaT-aHUOHBI.
JI. O3HakomJIeHHE C KOJUIEKIHMEH TPUPOJHBIX COCIUHEHUH CEpBI.
KauecTBenHas peakuus Ha cysiabhaT-aHHOHbI
1/1 Azor OO6mras XxapaKTepUCTUKA SJIEMEHTOB V A-TpYIITIHI. JlaBaTph 0OIIYIO0 XapaKTEPUCTUKY THUKTOTEHOB.
Azor. Ctpoenue aroma. Haxoxnenue B npupone. ®Pusnueckue | CpaBHUBATh CTPOCHHE ATOMOB M KPHUCTAJLIOB,
cBoiicTBa. OKHUCIMTENIbBHBIE UM  BOCCTAHOBUTEJIBHBIE  CBOWCTBA. | OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE CBOICTBA
[TonyyeHnue u npuMeHeHue a30Ta. ITHUKTOT€HOB.
J. Cxema NpOMBIIUIEHHON YCTaHOBKM (PPAKIMOHHON MEPETrOHKH | YCTaHABIMBATh  3aKOHOMEPHOCTH  M3MEHEHUS
BO3/lyXa CBOWCTB THUKTOTE€HOB B IPYIIIIE.
XapakTepru30BaTh HAXOXKIEHUE a30Ta B IPHUPOJE,
CTpOEHHUE MOJIEKYIbI, ero (hu3nueckue CBOWCTBA,
BOCCTAHOBUTEJIbHBIE U OKUCIIUTEIIbHBIE CBOICTBA.
OnuceiBaTh MOJNy4Y€HHE a30Ta B J1a0OpaTOpPUH
Y IPOMBIIJIEHHOCTH U €r0 IPUMEHEHUE
1/2 Ammuaxk. Conu CrpoeHne MOJIEKysIbl aMMHaKa, ero U3nyecKre CBOMCTBA. XapakTepu3oBaTth (U3MYECKHE U XUMHUYECKHE

AMMOHUA

O6p330BaHI/Ie MC)KMOHCKYHHPHOﬁ BOI[OpO,HHOﬁ CBS3H. XHMHYECKHE

CBOICTBAa aMMHaKa Ha OCHOBE COCTaBa U CTPOCHUA
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CBOWCTBAa aMMMaka Kak BoccraHoBuTens. (OCHOBHBIE CBOWCTBa
aMMuaka Kak 3JeKToHoJoHopa. KoMiekcooOpa3oBaHue ¢ ydacTueM
ammuaka. B3zaumoselicTBue aMMuaka ¢ OpraHMYeCKMMH BELIECTBAMU
U C YTJIEKUCIIBIM Ta30M.

[lonyuenue u npuMeHEeHUE aMMHUaKa.

Conn aMMOHUS: CTPOCHHE MOJIEKYJ], (DU3MYECKHEe M XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

. Tlonydenune u pasznoxkeHue xjopuaa aMmmoHusa. KauecTBeHHas
peaxiusi Ha HOH aMMOHUS

MOJICKYJIBI.
OnwuceiBaTh J1a00OpPAaTOPHBI M MPOMBIIICHHBIH
CIOCOOBI IOJYYEHHUS] aMMHaKa.

Pacrnio3HaBaTh KaTHOH aMMOHHSL.
Xapakrepu3oBarth (U3NYECKHE W XUMHUYECKHE
CBOICTBA COJIEH aMMOHHMSI U UX TIPUMEHEHUE.

1/2 Oxcunp a3ora. Coneoopasyromue (N203, NO2, N2Os) u Hecomeobpasyrommue (N20, | Knaccudunuposath OKCHJIBI asora.
A3oTHCTas KUCIIOTa U NO) okcunpl. Ux cTpoenue, puznueckre 1 XAMAYECKUE CBOMCTBA. XapakTepru3oBaTh CTpOEHUE MOJIEKYJI,
HUTPUTHI A3zoTuctas Kuciota U €€  OKHUCIMTEIbHO-BOCCTAHOBMTENbHAS | (U3MUECKHE U XMMHYECKHE CBOWCTBA OKCHJIOB

JIBOMICTBEHHOCTb. a3oTa.

Conu a30TUCTOM KUCIOTBI — HUTPUTHI. OnuceiBaTh CBOMCTBA A30THUCTOM KHCIOTBI U €€

J. Tlonydyenune oxcuma azora(IV) peakuueil B3auMOIEHCTBHS MEIH | COJEH.

C KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTOM. B3ammoneiictBue okcuna | KoHkpeTnsnpoBaTh OKHCIIUTEIBHO-

azota(IV) c Bomoit BOCCTAHOBUTEIbHBIE CBOICTBa HUTPUTOB
YpPaBHEHUSIMHU PEAKIIHI

1/3 A30THas KUCIIOTa U Ctpoenune MojeKynbl U (GU3HUYECKHE CBOWCTBA a30THOM KHCIOTHL. EE | XapakrepuszoBaTh CTpOECHUE MOJIEKYJIbI,

HUTPATHI XMMHYECKHE CBOICTBA: KUCIOTHBIE M OKUCIMTEIbHBbIE B peaklUMsX C | (U3MUeCKhe W XUMHYECKHE CBOICTBA a30THOM
METaJUlaMd W HEMETaJUlaMHM, pPEAKUUH CO OpPraHMYEeCKUMU M | KMCJIOTBI KaK KUCIOTHI U CUJIBHOTO OKUCIUTEINS, €€
HEOPraHWYECKUMH COECTUHEHUSIMH. MOJIYy4EHUE U IPUMEHEHHUE.
[TonyueHnue a30THON KUCIOTHI B MPOMBIIIJICHHOCTH U Ja00paTopuu U | YCTaHABIMBATh 3aBUCHMOCTb MEXJY CBOICTBaMH
€€ IpUMEHEHUE. HUTPATOB U UX IPUMEHEHUEM
Hutpatbl (B TOM uuncie U cenuTphl), UX GU3NYECKUE U XUMUYECKUE
cBoiictBa. Tepmuueckoe pasnokeHue HUTparoB. IlpumeHeHue
HUTPATOB.
Jl. Pa3noxeHue HUTpara HaTpus, TOpeHue 4EPHOIo Mopoxa

2/3 dochop u ero | Ctpoenue aroma u amiotponus ¢ochopa. dusmdeckue cBoicTBa | XapakTepu3oBaTh AJUTOTPOITHIO docdopa,

COCIMHEHUS AITOTPOTHBIX MOAU(PHUKAINI U UX B3aUMOTIEPEXO/IbI. CTPOCHHE MOJIEKYJ Moau(UKaIHii, ux
XuMmuyeckue cBoiicTBa (ocdopa: OKHCIUTENbHbIE (C MeTaulamu), | (GU3uYeckue  CBOWCTBA,  BOCCTAHOBUTEJIBHbBIC
BOCCTAHOBHTEIbHBIE (C 6osee EKTPOOTPHULIATENBHBIMU | U OKUCIIUTEIbHBIE CBOICTBa docpopa,
HEMETaJUIaMH, KHCJIOTaMH-OKHCIHTENSIMH, OEpPTOJICTOBOM COJIbIO) M | HAXOXJIEGHHE B  TPUPOJIE,  TOJIydeHHE |
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JHUCIPOTIOPLIHOHUPOBAHHUS (CO MICTOYAMH).

Haxox/ieHre B IpUpoJie U €ro mory4eHue.

docouH, ero CTpoeHNe U CBOKWCTBA.

Oxcuppt pocdopa(lll) u (V).

docdopHbIe KUCTOTHI, UX PU3MUSCKUE K XUMUYECKHE CBOMCTBA.
[lomydyenne wu npuMeHeHHe OpPTOHOCHOPHON  KHUCIOTHI.
opTodocopHOil KUCTOTHI U NX IPUMEHEHHE.

I. Topenue docdopa, pactBopenue okcuma docdopa(V) B Boje.

Comn

pUMEHEHHE.
CpaBHHBaTh CBOICTBa QIO TPOIHBIX
MO (UK.

VYcraHaBiaMBaTh B3aUMOCBSI3H MEXKAY OKCHIIAMH
docdopa, dbochopHbIMU KHUCIIOTaMH

u ¢pocdaramu.
XapakTepru3oBaTh UX CBOMCTBA U IPUMEHEHUE.
Wnentunduumposats pochaT-aHUOH.

KauectBennas peakiusi Ha Qocdar-anuon. Komnexius munepansabix | Habmonate " OIHCHIBATh XUMHAYECKUN
ynoOpeHuit AKCIIEPUMEHT

2/3 Yrnepon " ero | Yrinepon — onemeHT IVA-rpynmel. AnnotponHble Moaudukanuu | JlaBaTe oO1IyI0 XapaKTepUCTUKY 2JIEMEHTOB

COEIUHEHU yriaepojaa, Ux noyiyueHue u cBoictBa. CpaBHeHHe CBOICTB anMasa U | [VA-rpynmsl.

rpadura. CpaBHuBaTh AJTIOTPOITHBIE MO T (hUKAITIH
XUMUYECKHE  CBOMCTBAa  yrjepoJa:  BOCCTaHOBUTENbHbIE  (C | yriepoja o CTPOEHHIO, cBOIicTBaM
rajoreHaMu, KHCIOPOJIOM, Cepoil, a3oToM, Bojou, okcunom Mmenu(ll), | u mpumenenwuro.
KHCIIOTAMHU-OKUCIIUTENSIMU) M OKUCIMTENbHBIE (C  MeTajulaMH, | XapaKTepu30BaTh OKUCIUTEIbHO-
BOJIOPOJIOM U MEHEE AIEKTPOOTPHUIIATSILHBIMA HEMETALIAMH ). BOCCTaHOBUTEJIbHBIE CBOMCTBA YIJIepo/a.
Yraepoa B mpupoze. OnuceiBaTh  CTPOCHUE  MOJIEKYJ, CBOMCTBA,
Oxkcun yraepona(ll): crpoeHne MOJEKYJbI, CBOWCTBA, TMOJYYCHHE W | TOJTYYCHHE U IPUMCHEHHE yrapHOTO u
MIPUMEHEHHE. YTJIEKUCIIOTO Ta30B.
Oxkcun yraepona(lV): crpoeHne MOJEKyJbI, CBOMCTBA, MOJyYEHHUE U | XapaKTepU30BaTh  CBOWCTBA  KapOOHATOB |
MIPUMEHEHHE. ruApoKapOOHATOB. [TpuBoIUTH pUMEpPbI
VYronpHas KucioTa u €€ Cosiu: KapOoHAThl U TUAPOKAPOOHATHl, — UX | BAXKHEHIIMX  MpelcTaTeNiell  cojied  yroJibHOM
IpEICTaBUTENIN U IPUMEHEHHE. KHUCJIOTHI M UX 3HAUYCHHUE.
J. Kosnekiusa npupoaHbIX coeAuHeHnid yriaepoaa. Kpucrammmyeckue
pemérkn anmaza W rpadura. AxacopObmus okcuma azota(lV)
aKTUBHUPOBaHHBIM yriieM. Bocctanosnenue okcuaa menu(1l) yriem.
JI. [loniyuenue  yriaekuciaoro rasa B3aUMOJICHCTBHEM  Mpamopa
C CONISTHOM KHCIIOTOM W HCCIIeZIOBaHHE €ro CBOMCTB. KadecTBeHHas
peakius Ha KapOOHAT-aHUOH

1/3 Kpemuuit u ero | Kpemnuii B mpupoge. [lonyuenue u npumeHeHHEe KPEMHUS. OnuceiBaTh BOCCTaHOBUTEJIbHbBIE u

COCIMHEHUS @u3nueckue U XMMHUYECKUE CBOMCTBA KPUCTALUIMYECKOTO KPEMHUA: | OKUCIUTEIbHBIE  CBOMCTBA  KPEMHHS,  €ro

BOCCTAaHOBHUTCIIbHBIC (C raJJIOrcHaMH, KHUCJIOPOJAOM, pacCTBOpaMU

HAaXOXKJICHUC B IMPUPOAC, TOJIYUCHUC U obactu
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ieoue U MIaBUKOBOM KHCIIOTBI) U OKUCIHUTENbHBIE (C METaJlIaMu).
Oxcun kpemuusi(lV), ero cBoiicTsa.

Kpemuuesas kucnora u e€ conu. CuiamkaTHasi IPOMBIIUIEHHOCTb.

J. OsnakomyieHHE C KOJUIEKUMEH MNPUPOAHBIX CHJIMKAaTOB U
IPOAyKIMEN CUJIMKAaTHOM poMblnuIeHHOCTH. [lonmydyenue
KPEMHHUEBOM KUCIIOTHI B3aUMOJIEHCTBUEM PAacTBOpa CUJIIMKATa HaTpUs
C CWJIBHOW KHCIJIOTOM, paCTBOPEHUE KPEMHUEBOM KHUCIIOTHI B IIENOYH,
pa3oKeHue Npu HarpeBaHUU

IIPUMEHEHUSL.

VYcraHaBiIMBaTh B3aMMOCBSI3HM MEXKIY OKCHIAMU
KpEMHUS, KPEMHUEBBIMU KHCIIOTaMHU
Y CUJIMKATaMH.

OnuceiBath IIPOTYKIHIO CUJIMKAaTHOM
IIPOMBILIIEHHOCTH.

1/1 [IpakTnueckas [Tony4yeHne OKCHI0B HEMETAJUIOB U UCCIIEA0BAaHUE UX CBOWCTB CobumoiaTh npaBuia TEXHUKUA 0€30MacCHOCTH IPH
pabora 8 pabore ¢  J1aboOpaTOpHBIM  O00OPYTOBAHUEM,
1/1 [IpakTnueckas [Tosrydenue ra3oB ¥ UCCIEAOBAHUE UX CBOMCTB HarpeBaTeIbHBIMH  TTPUOOpaMH, XUMHYECKUMU
pabora 9 peakTuBaMu.  OJKOHOMHO M OKOJOTHYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
HabmronaTh xumudeckue siBIeHUSI U (PUKCUPOBATH
pe3yabTaThl HaAOJIOICHU. PopMynMpoBaTh
BBIBOJIbI HA UX OCHOBE
1/2 O60061eHue u BoimonHenne  TecTOBBIX  3aJaHMM  Ha  3HaHUE  (pU3MYECKUX | BBIMOJHATH TECTHI U ynpa)XHEHUs], periaTh 3a/1a4u
CUCTeMaTH3aIHs U XUMHMYECKUX CBOWCTB, CMOCOOOB TONydeHUss U  olsacrteil | mo TeMe.
3HAHUHU II0 TEME NPUMEHEHHS] HEMETAJJIOB U UX COCTUHECHUIA. [TpoBOAKUTH OIIEHKY COOCTBEHHBIX JOCTKCHHMA
«Hemeramnbn»y [ToaroroBka K KOHTPOJILHOM paboTe B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUSI B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIbTaTOM
1/1 KontponbHas padora 6 o reme «Hemeramiby
16/33 TEMA 8. METAJLJIbI
1/3 HlenoyHbie METAIIIBI [TonoxeHne MIENOYHBIX METAIOB B Hepuoandeckoil cucreme | OObSCHITDH 3aKOHOMEPHOCTH W3MEHEHUS

anemenToB 1. 1. MenaeneeBa u CTpO€HUE UX aTOMOB.
3aKOHOMEPHOCTH M3MEHCHHS (PU3MYECKHX M XMMHUYECKUX CBOWCTB B
3aBHCHMOCTH OT aTOMHOTO HOMeEpa MeTallia (M3MEHEHHE IJIOTHOCTH,
TEMIIEPATyp IUIABJICHUS U KUTICHUS, PEaKIUil C BOJOM).

Enunnunoe, ocoOeHHOE U 00111ee B peakiusix ¢ KUCIOPOAOM, TIPYTUMH
HEMETaJlJIaMH, KHIKUM aMMHaAKOM, OpraHUYeCKUMH H
HEOPraHWYECKUMH KUCIOTAMHU U JIP. COCTUHEHUSIMHU.

HaxosieHue B npupoie, uX NoJy4yeHUuEe U MIPUMEHEHUE.

GU3NUIECKUX W XUMHUYECKHX CBOMCTB MICIOYHBIX
METAUIOB B 3aBUCUMOCTH OT HMX aTOMHOI'O
HOMepa.

XapakTepu30BaTh  HaxXOXKICHHE B  IPUPOJE,
NOJyYeHHE W MPUMEHCHHUE INETOYHBIX METAJLIOB
B CBETE OOIIEro, 0COOEHHOI0 U €IMHUYHOTIO.
OnwuceiBaTh OMHAPHBIC KUCIOPOIHBIC COCAUHEHHUS
ETOYHBIX METAIIJIOB u YCTaHABIIUBATh
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Oxkcuipl, UX MOJTYyYEHUE U CBOMCTBA.
[I[€n0un, UX CBOMCTBA U IIPUMEHEHUE.
Conu 1m1eno4YHbIX METAIUIOB, UX MPEJCTAaBUTEIN U 3HAUCHUE.

TEHETUYECKYIO CBS3b MEXK/y COCIMHEHUSMU.
XapakTepu3oBaTb CBOMCTBA METaJUIOB, OKCHJOB,
TUJPOKCUIOB M COJIEH IIETOYHBIX METAUIOB U MX

J. OOpa3upl w0IENOYHBIX METauIoB. B3aumojeicTBuE IIENOYHBIX | IPUMEHEHHUE.
METaJJIOB ¢ BojoH. Peaknus oxpamuBaHus 1iamMeHu coisiMu | UnentudunupoBarh  coeqUHEHMsI  LIENOYHBIX
I1EJI0YHBIX METAJIJIOB METaJIJIOB.
Habmronath u OTHCHIBATh XUMHYECKUN
HKCHEPUMEHT
1/3 Mertannst [b-rpymmsr: CrpoeHue aTOMOB MM U cepedpa.
Melb U cepedpo duznyeckue U XMMHUYECKHUE CBOICTBA 3TUX METAIOB, UX MOJy4YeHHE | XapaKTepu30BaTh CTPOCHHE aTOMOB, (U3NYECKHE
U IPUMEHEHUE. U XMMHUYECKHE CBOMCTBa Meu U cepelpa.
Menp u cepeOpo B IpUPOIE. UX COEMHEHUH.
CaoiicTBa M MpUMEHEHUE BaKHEHIINX coequHeHuii: okcuaoB Meau(l) | OnuchiBaTh CBOMCTBA M MPUMEHEHHE OKCHIOB H
u (I1), cepeopa(l); coneit mequ(ll) (xmopuma u cynabdara) u cepebpa | BaXXHEHIIHMX coyiel cepedpa U MeIu.
(¢ropuna, HUTpaTa, XpoMaTa u arerara). Pacnio3naBaTh KaTHOHBI MeIU U cepedpa.
JI. KauecTBeHHbIE peakIuy Ha KaTHOHBI MEJIU U cepedpa
1/3 bepunnuit, marauit u | [lonoxxenue B nepuoanyeckoit cucreme snementoB [[. M. Menneneesa | JlaBaTh 0O11yI0 XapaKTepUCTUKY JIEMEHTOB

M ET0YHO3EMEIbHEIE
MeETaJLIbI

U CTPOCHHS aTOMOB MeTa/IoB || A-Tpynmsl.

Haxoxxnenne B mpupoje, TodydeHue, (QU3NYeCKUe W XUMHUYECKHE
CBOWCTBA, TMpPHUMEHEHHE MIEIIOYHO3EMEIbHBIX METAUIOB M HX
BOKHEHUIIINX COCTMHEHHUH (OKCHIOB, THAPOKCHJIOB U COJICH).

. O6pazupr  MeramwioB  |IA-rpynmnel.  B3aumopeilicTBue  KaJibIus
c BoJol. ['opeHne MarHusi B BoJE W TBEPAOM YITICKUCIOM rase.
KadecTBeHHBIE peakiMu Ha KAaTHOHBI MarHus, Kaiblus, Oapus.
Peakiuu okpammBanust IulaMeHu coJisiMU MeTaiuioB || A-rpyrmsr

IlA-rpynmel Ha  OCHOBE WX
B MIEPUOIUYECKOMN CHCTEME
. . MenneneeBa u CTPOEHUS aTOMOB.

TTIOJIOKCHHUS
9JICMCHTOB

VYcraHaBIMBaTh ~ 3aKOHOMEPHOCTH — HM3MEHEHHS
cBoiicTB B [|A-rpymme.
XapakTepu3oBaTh ~ HaXOXJICHHE B  IPUPOJIE,

MOJIyYCHUE W NpPHUMEHEHHE MIETOYHO3EMEIbHBIX
METAJJI0B B  CBeTe  OOmmero, 0OcoOEHHOro
1 €IMHUYHOTO.

OnuceiBaTh OMHAPHBIE KUCIOPOIHBIC COSAMHEHUS
HIEJI0OYHO3EMENBHBIX METaNIOB M yCTaHABIUBATh
TCHETHYECKYIO CBSI3b MEXJIy UX COCTUHCHUSIMHU.
XapakTepu3oBaTh CBOMCTBA METAJJIOB, OKCHJIOB,
THIPOKCHUIOB U COJICH IIEIOYHBIX METAJUIOB M HX
MPUMEHEHUE.

WnentuduumpoBaTh COCAMHEHNS] MarHUs,
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KaJbIusi, 6apusi.
HabmonaTh ¥ ONKUChIBATH XUMUYECKHIMA
AKCIIEPUMEHT

1/1 KecTkocTb BOABI U Bpemennas u mocrosiHHas ®KECTKOCTh BOABI M CIIOCOOBI YCTpaHEHUs | XapaKTepU30BaTh BPEMEHHYI0O M IOCTOSHHYIO
CII0CO0EbI €8 Ka)XJIOT'0 U3 TUIOB. MIOHUTEHI. JKECTKOCTH BOJHI.
YCTpaHEHHUS . Tomydyenune xECTKOM BOJBI U YCTPAHEHHE KECTKOCTH YcranaBiuBaTh B3aMMOCBSI3b MEXAY NPUYMHAMHU
XKECTKOCTH U crIocoO0aMu €€ yCTpaHEHUSI.
OnuceIBaTh Bpel KECTKON BOJIBI.
HaGmronats " OIHCHIBATh XUMHYECKUI
AKCHEPUMEHT
1/2 [unk [Tonoxxenue B mepuoaudeckoit cucreme aiemeHToB [[. . MenaeneeBa | OnuceiBaTh ~ CTpoe€HHE  aroMma,  (usmdeckue
Y CTPOCHUS aTOMOB IIMHKA. Ero ¢u3ndeckue u XMMUYECKHUE CBOMCTBA. | XUMUYECKHUE CBOMCTBA, TIOJyYCHUE U TIPUMEHEHUE
Haxoxnenue B mpupoie, MoJiydeHUe U MPUMEHEHUE IMHKA. [UHKA.
Okcug, TUAPOKCU U COJIM IIMHKA: UX CBOMCTBA U IPUMEHEHUE. ApryMeHTHpOBaTh aM(pOTEPHBIE CBONCTBA OKCHJIA
JI. TTonnyyeHnue u ucciaegoBaHUE CBOMCTB TUIPOKCH/IA IIMHKA u TUJIPOKCHIA LIMHKA XUMHYECKUM
AKCIEPUMEHTOM.
XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHHWE  Ha
IIpUMepe [IUHKATOB.
1/3 Amomuanii  u  ero | [lonoxenue B mepuoandeckoii cucreme 3nemenToB Jl. M. MenneneeBa | OnuceiBaTh  cTpoeHHE  aTtoma,  (U3HYECKHE
COCIMHEHUS U CTPOEHHsS] aTOMOB altoMuHHUA. Ero ¢usnyeckue M XUMHUYECKHE | XHMUYECKHE CBOWCTBA, MOJyY€HUE U MIPUMEHEHHE
cBoiictBa. HaxoxneHue B mpupoje, NOJYy4EHHE W IPUMEHEHHUE | ATFOMUHUS.
AITFOMUHHSL. AprymentupoBaTh aM(pOTEepHbIE CBONCTBA OKCHUJIA
Oxcup, THAPOKCUA M COJMU aTiOMUHUS (B KOTOPBIX AQNIOMUHUI | U TUAPOKCHUIA AITIOMUHMS XUMUYECKUM
HaXOJAMWTCA B BHUJAE KaTHOHA U aJIOMUHATBI): HMX CBOWCTBA U | SKCIIEPUMEHTOM.
IIPUMEHEHUE. XapakTepu3oBaTh ~ KOMILIEKCOOOpa3oBaHHE  Ha
Opranndeckue COeIMHEHHS ATFOMUHUSL. MIpUMeEpe AIFOMUHATOB.
JI. Bzaumozencreue amrOMUHHSA C PaCTBOPaMM KHCIOT M LIEIOYEH.
[Tonyyenue u n3ydeHue CBOMCTB TMAPOKCUIA AITFOMUHUS
1/3 XpoM U ero ITonoxxenue B nepuoguueckon cucreme 3neMmeHToB . . MenneneeBa | XapakTtepu3oBaTh XpOM IO €r0  MOJOXKECHUIO
COEIMHEHUS U CTpoeHUs aToMOB Xpoma. Ero ¢u3nueckre u XuMUuecKrue CBOMCTBA. | B IEPUOANUECKOM cucreme 3JIEMEHTOB
Haxoxaenue B mpupoie, NoJydeHUe U IPUMEHEHUE XpOMa. J. . MenneneeBa M CTPOCHHMIO  aTOMOB,
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CBoiicTBa, MOJY4eHHE M NPUMEHEHUE BAXKHEUIIMX COETUHEHUS
XpomMa: OKCHUAOB M THAPOKCHUIAOB XpoOMa, JUXPOMATOB M XpPOMATOB
IICJIOYHBIX MCTAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U IT'MAPOKCHI0OB
XpoMa OT CTEIEHH €r0 OKUCIICHHUS.

XpOMaTI)I U AUXpoMartbl, WX B3aUMOIICPEXOJbl U OKHCIUTCIIbHLIC
CBOMCTBA.

J. Ilonmyuenue u wuccinegoBanue cBoMcTB ruapoxkcuna xpoma(lll).
OxucIuTEIbHBIE CBOMCTBA JUXpoMaTta KaJus

¢u3nveckue U XMMUYECKUE CBOMCTBA, MOJyYCHHE
U npuMeHeHue xpoma. IIporunosupoBarb cBoiicTBa

BOKHEUILINX COCIMHEHU I (oxcuaoB
Y TUAPOKCUJIOB XpOMa) B 3aBUCUMOCTH OT CTEIICHU
OKUCJICHHS xpoma. IIpoBoauTh, HAOIIOIATH

¥ OITMCBHIBATh XUMHYCCKHUH SKCIICPUMCHT

1/3 Maprasnen [Tonoxxenne B nepuoaudeckoit cucreme ieMeHToB [[. . MenneneeBa | Xapakrepu3oBaTb MapraHell IO €ro IOJIOKEHHUIO
U CTpOEHMs] aTOMOB MapraHua. Ero @usnmyeckne M XUMHUYECKHE | B IEPHOIUYECKON CUCTEME JJIEMEHTOB
corictBa. Haxoxxnenme B mnpupone, nosyueHune u npuMmeHenue | JI. 1. MenneneeBa M CTpOEHHIO  aTOMOB,
Maprasiia. ¢buznyecKkue U XMMHUYECKHUE CBOMCTBA, MOJTY4YECHUE
[lonyyenue, cBoOWcTBAa W NPUMEHEHHME BAKHEHUIIMX COEIMHEHWH | M IPUMEHEHHE MapraHia.

Maprasia: OKCUJ0B M THUIAPOKCHUJIOB, COJIEM MapraHiia B pas3imyHol | IIpornosmpoBathb CBOICTBA BaKHEHIITNX
CTETIEHHU OKUCIICHHUS. coeMHEHUN (OKCUIOB, THIPOKCHIIOB M COJIEH
Coumn mapranma (VII), 3aBUCUMOCTh MX OKHCIHUTEIBHBIX CBOWCTB OT | MapraHiia) B 3aBUCUMOCTH OT CTETICHH OKHCIICHHUS
Cpenbl pacTBoOpA. Maprasia
J. OxucnurenbHble CBONCTBA IEPMAHTaHATA KaJIus
1/3 Kenezo u ero | [lonoxxenue B neproauueckoit cucreme anemeHToB /. M. MenaeneeBa | XapakTepu3oBaTh KeEJI€30 IO €ro IMOJ0KEHHUIO
COEIMHEHUS U CTpOeHHs aroMoB kene3a. Ero Qusmueckue u XuMUYecKHe | B IEPHOIUYECKON cucremMe 3JIEMEHTOB
cBoiictBa. Haxoxxnenue B mpupoje, nojdydeHue (uyryHa u ctan) u | JI. I. MenneneeBa W CTPOSHHUIO  aTOMOB,
IIPUMEHEHHUE Kee3a. dbusznyecKkue U XUMHYECKHUE CBOMCTBA, MOJTYUYECHUE
[Tonmyuenue, cBOWCTBA W MPUMEHEHHWE BAKHEHIIMX COEIMHEHUM | (UyryHa M CTalM) W NPUMEHEHHE JKeie3a U ero
xene3a(ll) u (I): oxcumos, ruapokcumoB, cojeit. KoMIulekcHbIE | CIUIaBOB.
COCIMHEHUS JKelle3a. IIporuo3upoBath CBONCTBa BAKHEUIINX
JI. Konnexius xene3ocoiepkauiux pya, 4yryHa u craiu. [logydyenue | coenuHeHuil (OKCUIOB M TUIAPOKCUIOB >KEJe3a)
HEpPacTBOPUMBIX THAPOKCUIOB JKejle3a MU HU3YYEHHE HX CBOWCTB. | B 3aBUCHMOCTHU OT CTEIIEHH OKHCIICHHS JKelle3a.
[TonydeHnne KOMIUIEKCHBIX COSAMHEHUN jKele3a PacnosnaBath kaTroHsl sxene3a(ll) u (1)
1/1 [IpakTuueckas Pemienne skcnepuMmeHTabHBIX 3amad 1o Teme «llomyueHue | DkcrepuMEHTaIbHO 10JIy4aTh Haubonee
pabora 10 COCIMHEHUI METAJJIOB U UCCIIEI0BAHUE UX CBOMCTBY» pacnpocTpaHEHHbIE COEIMHEHHUS METAJIJIOB
Y M3y4aTh UX CBOMCTBA
1/1 [IpakTuueckas Pemienne 5SkcnepuMeHTanbHBIX 3a7ady 1o  TemaM «Metamel» | BeicTpauBarh 1iaH — aHanm3a  KayeCTBEHHOTO
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pabora 11 u «Hemeramib

COCTaBa COCAMHCHUN METaJIJIOB 1 HEMETAJLJIOB

1/1 Oo6o06uenne n BrimonHeHnue TECTOBBIX 33aJaHUN HA 3HAHUE CTPOEHUS, (PU3MUECKUX | BBIMOIHATH TECTHI M yIpaXHEHHUS, pEIIaTh 3a0a4H
CUCTEMAaTH3aLus U XMMHMUYECKUX CBOICTB, NMOJIY4YEHHE U NPUMEHEHUE METAUIOB U UX | IIO TEME.
3HaHUH 10 TeME COCVIHEHUM. [IpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHXKEHHM
«Mertamns» [ToaroToBka K KOHTPOJILHOM padboTe B YCBOCHUU TEMBI.
KoppektupoBarb CcBOM 3HaHHS B COOTBETCTBUH
C IUIAHUPYEMBIM PE3YJIbTaTOM
1/1 KonTponasnas padora 7 o teme «MeTaibh»
1/2 O06001eHre 1 cUCTeMaTHU3alNs 3HAHUH 10 Kypcy oOuIeil XumMuu
1/2 Hrorosas koHTpoJIbHAs paboTa 1o Kypcy oOuiei Xxumun
4/8 Pe3epBHOe Bpemsi
102/170 | UToro
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PexoMeHaanuu 1mo 0CHAIIEHU IO yqeﬁﬂoro nmponoecca

YMK «Xumus. 10 kaacc. Yriy0J1éHHbIA YPOBEHb»
1. Tabpuensu O. C. Xumusa. 10 knacc: yde0. mocoOue st oOmieoOpas3oBar.
opranmzanuii:  yriny6. ypoenb /  O.C.Tabpuensn, UW.I. Octpoymos,
C. A. CnaakoB. — M.: IIpocsemenue, 2019.
2. T'abpuensu O. C. Meroauueckoe nocobue k yueonuky O. C. ['abpuensna u ap.
«Xumus. 10 xknace. Yroy6néuunsiit ypoerby / O. C. I'abpuensy, . I'. Octpoymos,
C. A. CnaakoB. — M.: IIpocBemenue, 2019.

YMK «Xumus. 11 kaacc. Yriy0J1éHHbIA YPOBEHb»
1. Tabpuensu O. C. Xumusa. 11 xmacc: ydeb6. mocobue s oO1eodpa3oBar.
opranmzaruii:  yrimy6. ypoenb /  O.C.Tabpuensn, UW.I. Octpoymos,
A. H. JI€skuH, C. A. CnagkoB. — M.: IIpocsemnienue, 2019.
2. T'abpuensa O. C. Meroauueckoe mocobue k yueoHuky O. C.TabGpuensna
«Xumus. 11 xknace. Yriny6aéunsiit ypoerb» / O. C. I'abpuensu, . I'. Octpoymos,
C. A. CnaakoB. — M.: IIpocBemenue, 2019.

Hnghopmayuonnwvie cpeocmea
Humepnem-pecypcol na pycckom a3vike

1. http://www.alhimik.ru. TIlpeactaBieHbl claeayiOlIHe PYOPHKH: COBETHI

aOUTYPUCHTY, YUUTEIII0O XUMHH, CIIPABOYHHK (OYCHB OOJIbIIAs MOJ00pKa TaOIHI
Y CIIPaBOYHBIX MaTEpUaJIOB), BecEnasi XUMHUsI, HOBOCTU, OJTUMITUAIbI, KyHCTKaMepa
(Macca UHTEPECHBIX UCTOPUUECKUX CBEJICHHUIN).

2. http://www.hij.ru/. Kypran «XuMus W KH3HBY» IOHATHO W 3aHUMATEIHHO

pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO MPOMCXOJUT B HAYKE M B MHpE,
B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH KypHAT «XHUMHKA

U XUMHS», B KOTOPOM TMPEJICTABICHO MHOXECTBO ONBITOB IO XUMUH,
3aHUMAaTEIbHOU uH(pOpMAIIH, MTO3BOJISFOIIEN YBJICUYb YYEHUKOB
AKCIEPUMEHTAJIbHON YaCThIO TPEAMETA.

4. http://c-books.narod.ru. BceBo3amorkHas auTeparypa 1mo XUMHH.
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5. http://1september.ru/. Xypuam g yuuTened W HE TOJbKO. bosbimoe

KOJIN4YCCTBO pa60T YUYCHUKOB, B TOM YHUCJIC U UCCIICAOBATCIILCKOI'O XapaKkTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONBHBIA TOPTA

CO CChUIKaMU Ha 00pa30oBaTeNbHbIE CAUTHI IO XUMUHU.

7. www.periodictable.ru. COopHuK cTaTeii 0 XUMHUYECKUX DIIEMEHTAX,

WJUTFOCTPUPOBAHHBIN YKCTIEPUMEHTOM.
Humepnem-pecypc na anenuiickom a3vike

http://webelementes.com. CoIep>KUT HCTOPUIO OTKPBITUS W OMKUCAHHE CBOMCTB

BCEX XMMHMYECKUX JJIEMEHTOB. byner moJsie3eH [Jis COBEPIICHCTBOBAHUS
WHOCTPAHHOTO sI3bIKa OOYyYaloIMXCS, TaK KaK COJIEPKUT Ha3BaHHS DJIEMEHTOB
Y BEIIIECTB HAa Pa3HbIX SI3bIKaX.

Iliianupyembie pe3yabTaThl H3yUYeHHUs Y4eOHOro nmpeamera « XuMus» Ha

YPOBHe CpeHero o0uero o0pa3oBaHus

BuvinyckHuk na y2ny0aéHnom ypoene Hayuumcsa:
— NOHUMamdb XUMUYECKYI0 KapTUHY MHpa KaK COCTaBHYK) 4YacTh IEJIOCTHOU
HAay4YHOU KapTUHBI MUDA,
—  packpvigamv  poOidb  XMMHM M XUMHUYECKOTrO  IPOMU3BOJICTBA  Kak
IPOU3BOIUTEIHHOMN CHIIBI COBPEMEHHOT'O 00IIECTBa;
— opmynuposams 3HAYECHUE XUMUHM U €€ JOCTHKEHUW B MOBCEIHEBHOMW >KH3HU
YEJI0BEKa;
— ycmanaenueams B3aUMOCBSA3W MEXJIY XHUMHUEW U JPYTMMH €CTECTBEHHBIMHU
HayKamu;
— gopmynuposams nepuonnueckuii 3axkon JI. 1. MenneneeBa u 3aKOHOMEPHOCTHU
M3MEHEHUI B CTPOCHHHM M CBOMCTBAX XHMHUYECKHX 3JIEMEHTOB W OOpa30BaHHBIX
MMH BEIIECTB HA OCHOBE TMEPUOAMYECKON CHUCTEMBI Kak rpaduyecKoro
O0TOOpaKEHUS TEPUOTUIECKOTO 3aKOHA;
— ¢GopMynHpOBaTh OCHOBHBIC TIOJOXKEHUS TEOPUH XUMHUYECKOTO CTPOCHUS
opranndeckux  coenuHeHnit  A. M. bytnepoBa,  packpvieamb ~ OCHOBHBIE
HANpPAaBJIEHUS 3TOW YHHUBEPCAIBHOW TEOPHUHM — 3aBUCUMOCTH CBOWCTB BEIIECTB HE

TOJBKO OT XMMHYECKOro, HO TaKXKE€ M OT 3JICKTPOHHOI'O M IIPOCTPAHCTBEHHOI'O
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CTPOEHUS W  WLIIOCMpuUpogams WX  NPUMEpPAaMU W3  OPraHUYEeCKOU
Y HEOPTaHUYECKOU XUMMUHU;

— ap2ymeHmuposams YHUBEPCAIbHBIN XapaKTep XUMHUUYECKUX MOHSITUM, 3aKOHOB
Y TeOpHUil I OOBACHEHUS COCTaBa, CTPOCHUS, CBOWCTB U 3aKOHOMEPHOCTEH
00BEKTOB (BEIIECTB, MATEPUAJIOB U MPOIIECCOB) OPraHUUECKON U HEOPraHUYECKOU
XUMUU,

— xapakmepuzosambs S-, P- U 0-3J€MEHTBI 10 MX MOJOXKCHHUIO B MEPHOIUUCCKOM
cucreme /1. 1. Menneneena;

—  Kuaccuguyuposams XUMUUYECKHUE CBS3U U KPUCTAUIMUECKUE PEHIETKH,
00bsCHAMbL MEXaHU3MBl UX OO0pa3oBaHUS W 00KA3bl6AMb CIUHYIO TPUPOIY
XHUMHUYECKUX CBsI3eH (KOBaJICHTHON, HOHHOM, METAJUTMYECKOM, BOJAOPOIHOMN);

— 00bsACHAMbS TPUYMHBI MHOTO0OOpa3usi BEIIECTB HAa OCHOBE MPHUPOBI SIBICHUUN
WU30MEPUHU, TOMOJIOTUH, aJUIOTPOINH;

— Ka1accuguyuposams XUMHUECKUE PEaKIUd B HEOPTraHUYECKON M OpraHuyecKoin
XUMHH TIO0 PA3IMYHBIM OCHOBAHMSIM U YCMAHABAUEAMb CTIELIM(PUKY TUTIOB peaKiui
0T 00111eT0 Yepe3 0COOEHHOE K EIUHUYHOMY,

— Xapakmepu3oéams TUAPOIM3 KaK crenuUuHbi OOMEHHBIM mporecc
U packpviéams €ro poJib B )KUBOW U HE)KUBOM MPUPO/IE;

—  Xapakmepu306amuv  SIEKTPONU3  KaK  CHEIMUPUYHBIA  OKHUCIUTEIHHO-
BOCCTAHOBHTEIIbHBIN MPOLECC U €r0 MPAKTHUECKOE 3HAUCHHUE;

— Xapakmepu306ams KOPPO3UI0 METAIJIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
MPOLIECC U npeodadaeams COCOOBI 3aIUTHI OT HEE;

— onucvl8amb TPUPOY MEXAHU3MOB XUMHUYECKUX PEAKINN, TPOTEKAIOIMINX MEXIY
OpraHUYECKUMU U HEOPTAaHUYECKUMU BEILLIECTBAMU;

— KIaccuguyuposams HEOPraHUIECKNE U OPTAaHUYECKUE BEIIECTBA MO PA3IUIHBIM
OCHOBaHUSM,

— Xapakmepuzoeéams OOIIME XUMHUYECKHE CBOMCTBA BaXKHEHIIUX KJIAcCCOB
HEOPraHUYECKUX M OPraHUYEeCKUX COCIMHEHUH B IUIaHE OT OO0lero yepes

0COOEHHOE K €AUHUYHOMY;
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— UCNONB306aMb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO S3bIKa IJisi OTOOpaMKeHUs
cocTaBa (xumMuueckue (opMylibl) U CBOUCTB (XUMHUECKHE YPABHEHMS) BEIIECTB;

— UCNONB306amb TIPABUJIA WM HOPMBI MEXKIYHApOJIHOM HOMEHKIATYPbl IS
Ha3BaHUM BEIIECTB MO (opMyjaM U, HA0OOPOT, JJIsl COCTABICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX ()OPMYJI COSTUHEHUH TT0 MX HA3BaHUSIM;

— 3Hamb TPUBUAILHBIC HA3BAHUS BAXKHEUININX B OBITOBOM M IPOU3BOJICTBEHHOM
OTHOIIICHUHM HEOPTAHUYCCKUX U OPTaHUYCCKHUX BEIIECTB;

— Xapaxmepu3oeéamb CBOICTBa, TMOJy4YeHHE W NPUMEHEHHE BaKHEUIINX
npeACTaBUTENCH THUIOB M KJIACCOB OPraHWYECKHX COCAMHEHUU (TIPeaesIbHBIX,
HENpeNeNbHbIX U  apOMAaTUYECKHX YTJIEBOJAOPOJIOB, KHUCIOPOACOIAEPKAIIUX
M a30TCOICPIKAIIUX COCIMHEHUH, a TaK)Ke OMOIOrMUECKH aKTHBHBIX BEIICCTB);

—  ycmauaénueéams  3aBUCUMOCTb  JKOHOMHUKHM  CTpaHbl  OT  JIOOBIYH,
TPAHCTIOPTUPOBKU M TIEPEPabOTKH YIIIEBOJAOPOJTHOTO CHIPhs (HEPTH, KAMEHHOTO
YIJIS U TIPUPOJTHOTO Ta3a);

—  DKCIEPUMEHTAIBHO NOOmMEepx#cOams COCTaB W CBOWCTBA  Ba)KHEHIIMX
Npe/ICTaBUTENEH M3YyYEHHBIX KJIACCOB HEOPraHMYECKUX U OPTaHMYECKHX BEIECTB
C coOJI0JIeHneM TMpaBWJ TEXHUKH O€30MacHOCTU Jisi paboThl C XMMHYECKHUMU
BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0OBAHHUEM ;

— Xapaxkmepu3zo8ams CKOPOCTh XUMUYECKOW peakiuu U €€ 3aBUCUMOCTh OT
pa3IUYHBbIX (PaKTOPOB;

— Onucvleamsv XAMUYECKOE PABHOBECHE W npediiacamds CIOCOOBI €ro CMEIICHUS
B 3aBUCUMOCTH OT Pa3IN4HbBIX (AaKTOPOB;

— Npou3800ums Pacy€Thl MO0 XUMHYECKUM (OpMysiaM M YpaBHEHUSM Ha OCHOBE
KOJMYECTBEHHBIX OTHOIICHUH MEXKIYy YYaCTHUKAMHU XUMHUUYECKUX PEaKIInid;

— Xapakxmepu306ams BRXHEUIINE KPYIMTHOTOHHAKHBIE XUMUYECKHE MTPOU3BOCTBA
(cepHOi1 KUCTOTHI, aMMHaKa, METaHOJa, TepepadOTK HEeHTH, KOKCOXUMUUIECKOTO
MPOU3BOJICTBA, BAKHEHININX METATUTYPTHUYECKUX IMPOU3BOJICTB) C TOYKU 3PCHHUS
XAMH3Ma TPOIIECCOB, YCTPONCTBA BaXKHEUIIUX aIapaToB, HAYYHBIX MPUHIIUIIOB

MIPOU3BO/ICTBA, SKOJIOTHYECKON U SIKOHOMUYECKOH 11e71eCO000pa3HOCTH;
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— cobnodamsb TpaBUIIa SKOJIOTMYECKONW OE€30MacHOCTH BO B3aUMOOTHOIIECHUSAX
C OKpYy’Karomie cpeaoll mnpu oOpalleHHUd ¢ XUMHUYECKUMU BEIIECTBAMH,
MaTepuagaMH 1 IPOIECCAMMU.

Bovinycknuk na y2nyoi1éHnom ypoene noiydun 603M0HCHOCHb HAYUUMbCA:

—  UCNOIb306amMb METOJbl HAYYHOTO TIO3HAHUS TMPU BBINOJHEHUU TPOEKTOB
1 y4eOHO-UCCNeIOBATEIbCKUX 3a/]a4 XUMUYECKOU TeMaTHKH;

—  NpOocHO3uUpo8ams CTPOCHUE M CBOWCTBA HE3HAKOMBIX HEOPTraHUYECKUX
Y OPTaHUYECKHUX BEILIECTB HA OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEUYEHUE XUMHUYECKHUX IMPOLECCOB B 3aBUCUMOCTHU OT YCJIOBHUM
UX MPOTEKAHUS U npediiacams CIIOCOOBI YIIPaBIEHUS STUMH MPOIIECCaMU;

— ycmanasiueams BHYTPUIIPEAMETHBIE B3aMMOCBSI3M XUMUU Ha OCHOBE OOIIMX
MOHSTUW, 3aKOHOB M TEOPUUM OPraHUYECKOM W HEOPraHUYECKOM XUMHU
U MEXIIPEIMETHBIE CBS3U ¢ (PU3UKOU (CTpPOEHHE aToMa M BEIIECTBA) U OMosoruen
(XuMHuYecKass OpraHu3amus KU3HU U HOBBIC HAIpPaBJIEHUS B TEXHOJOTHH — OWO-
Y HAHOTEXHOJIOTUH);

— packpuvléamsv POJIb TONYUYCHHBIX XHUMHUYECKHX 3HAHUW B Oyaymied y4eOHOM
U TIpoeCCUOHATILHOMN JeATeIbHOCTH;

— npoekmuposams COOCTBEHHYIO 0OOpa30BaTCIIbHYIO TPACKTOPHIO, CBSI3aHHYIO
C XMMHUEW, B 3aBUCUMOCTH OT JIMYHBIX NPEANOYTCHHUM H BO3MOKHOCTEHU
OTEYECTBEHHBIX BY30B XUMHUYECKOW HAIIPaBJICHHOCTH;

— apaymermuposams €IUHCTBO MHpa BEIIECTB YCTAHOBJICHHUEM TE€HETHYECKOM
CBSI3M MEXJIy HEOPTraHUUYECKUMH U OPTaHUYECKUMHU BEIlECTBAMM;

—  e1ademb  XUMHYCCKUM  SI3BIKOM  Kak  (akKTOpoM  YCIICITHOCTH B
po¢eCCHOHATILHON JeATeIIbHOCTH;

— Xapakmepu3o6amsb CTAHOBIICHUE HAYYHOHM TEOPUHM HA IPUMEPE OTKPBITUS
MEPUOANYECKOr0 3aKOHA M TEOPHH CTPOEHHS OPraHHUYECKUX M HEOPraHUYECKUX
BEIIECTB,;

— npuHuMame y4acTue B MPO(HUILHBIX KOHKYpcax (KOH(PEPECHIUAX, OJTMMITHAIAX )
pa3JIMYHOrO YpPOBHA, AaJC€KBAaTHO OYeHusamsv PE3YJbTAThl TAKOTO YyYacCTHS

U NPoeKmuposams MyTH TIOBBIIICHUS MPEAMETHBIX JOCTHKCHHH;
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— KPUTHYECKH OmMHOCUmMbCs K TICEBJOHAYYHOM XUMHUYECKOM HH(pOpMalLUH,
MOJIy4aeMOM U3 pa3HbIX UICTOYHUKOB;

— noHuUMamy riI00aIbHBIE MPOOJIEMBI, CTOSIIIAE NIEPE]] YETOBEUECTBOM
(3KOJIOTHYECKUE, IJHEPTETHUECKUE, CHIPBEBBIC), U npediazams MYyTH UX PEIICHUs,

B TOM 4YHUCJIC U C IIOMOIIBIO XUMHUHU.
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