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HOACHUTEJBHASA 3AIIUCKA

PaGouass mporpamMmMa 1o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoanusi(POIl COO), npeacraBnenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXKeHul «Crtparerun pa3BUTHS BocOuTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHUS U Pa3BUTHS, OOYYAIOIIUXCS CPEICTBAMHU
IpeaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO poduIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII UM OLEHKH 00pa3oBaTENbHBIX JIOCTHKEHUH, O00ydaromuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp:KaHue, 00sA3aTeNbHOEe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ koHuentyanbHbIMH nosnoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEeHHS]  XHUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJIeHHEe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUN y4eOHOTO TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCA YIUIyON€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxxaHusa KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OojbIMii  00BEM  (PAKTOIOTUUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (GOPMUpPOBAHMEM  MPEACTaBICHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIiii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonoruueckoro npoduiast OOJIbIINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKU, YIJIEBOJbl, HYKICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTHU SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUH  MpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAyYHBIX TPUHITUIIAX XUMHYECKOTO IIPOU3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrIyOJIeHHe  TPEJACTaBJICHWA O  HAayYHBIX  METOJaxX  IO3HAHHS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINAX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YBOXCHHS K TIPOLIECCY TBOpPYECTBA B 00JACTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTAHWUIO  Ha  OCHOBE  YCBOCHHSA
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(dheCCUOHAIBHOM U OOIIECTBEHHOM JIEATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTHIECKON JeSTEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjepoja. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoiHas cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBINA
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OT/ICJIbHBIX TIPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHUYECKUX BEILECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBoOMCTBaA
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp*-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CriocoObl MOMYyUYEHUs U IPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusndyeckue CBOMCTBA AJTKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMoloruyeckuil psiji apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJuKalle, PEaKUMH NPHUCOCAUHEHUS, OKHUCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB ctupoda. [lomumepusamnus cruposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHM), PUGOPMUHT, MHUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiIaccoB (oOecrBeYMBaHUE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psan, obmas QopMyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢eHona. KauecTBeHHble peakuuu Ha QeHona. TokcuuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAsS, .JUHOJIEBAS,
JUHONIeH08as KuciaoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwmas Qopmyna, uU30MepUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakTepucTrka yrieBoaoB. Kinaccudukarus yraeBogos (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TcCoaepxale OpraHuvdecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

Amunokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC IPEICTABUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHAs W TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTE3, NbIXaHUE, OEIKH, YIJIEBOABI, KHUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NMEPUOIAUECKOrO 3aKOHA U [lepHonuecKor CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pacTBopsl. lIpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMuueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOJydeHHs, (puanyeckue u
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINUICHHBIE CITOCOOBI TOYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCITIOTBI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamioB B OBITY M TEXHUKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: MoiydyeHue, (usndeckue Hu
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEIN U €€ COeAMHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢ocdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KeJie3a C pacTBOpaMU KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHEHUD», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMUYECKOr0 MTPon3BoAcTBa. IIpoMbIIeHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€301acHOr0 MCIMOJIb30BaHUS IpPENnaparoB OBITOBOW XUMHHM B IIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHuyecKue 1 MUHEpaJIbHbIE YA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKIIO, KEpaMHKa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHoI0rNH.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WK 00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUHU BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHn4ecKkoi XumMuM B 11 Kiacce oCylIECTBISETCS Yepe3 UCIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KIacCUPUKALMS, MEPUOAUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJEIb, MOJIEIMPOBAHHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHHE BEUIECTBA, WACAIbHBIA Tra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U IOTOK YHEPTUH B DKOCUCTEMAX.

['eorpadusi: MuUHEpaibl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMAaEMbIE, TOILUIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepUAJIbl, CENbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IUILIEBAs IMPOMBIIIJIEHHOCTb,
(dapmaneBTHUECKAS IPOMBIIUIEHHOCTB, IIPOU3BOJICTBO KOCMETUYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIIOCOOHOCTH CTABUTH 1IEJU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEIbHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;



WHTEpECAa M [03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BelecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIBHOM TPAaeKTOPHUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00Pa3HOr0 OTHOLIEHUS K HPHUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HaHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHHA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUMN, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NeATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3iuYHbIX cdepax mpodeccrnoHaTbHOM
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHSA, OTPAKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAoBaHue, HAOII0JeHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU



peaknuy — TPU PENICHWH YYEeOHBIX TO3HABATENBHBIX W MPAKTHYECKUX 3aj1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3I 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKUX 3a]ay, IMPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCMOJb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /Mo
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WM COBMECTHO CO CBEPCTHUKAMH MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI 110 XUMUH Ha YITyOJaEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JAHUH HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMUYECKAN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), W30MEphl, T'OMOJIOTMYECKUU psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUNA OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M -CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOUN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH 11e71eCO00pPa3HOT0 TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIch rtokaszaresns [1J1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEopraHmdecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl pEIIETKA, XHMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKON IUCCOLUALMNH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX NMPEBPALIEHU;



c(OPMUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIINH 10 Pa3INYHBIM IPU3HAKaM (YUCITy
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOJUYECKOrO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM COCTABJIEHMS AJIEKTPOHHOIO OasiaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAS KOHIIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, H3YyYEHUE BIIMSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I11€Jb HWCCJICAOBAHMS, TPEICTABIATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIKIO, TIepepadaThiBaTh €€ U KCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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AJIKaJIMEHbI, ATKUHBI
KoJUTeKIMs «XuMusi» http://school-



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE

SKCIICPUMCHTDBI: XUMMUS.
Komnexnus Poccniickoro
00111e00pa30BaTENILHOTO MOpTalIa

2.3

2.4

2.5

ApoMaTudecKkue yriieBoAopO bl (apeHbl)

[IpupoiHBIE HCTOYHHUKH YIJIEBOJLOPOIOB
U UX nepepadboTka

["asoreHnpon3BOIHBIE YTIIEBOI0POIOB

http://him.1september.ru Exnnas
kosutekus L{OP: Tlpenmernas
KOJUTIEKIMs «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EctecTBenHO-HayuYHBIE

OKCIICPUMCHTBI: XUMUS.
Komnexnus Poccniickoro
0011e00pa3oBaTeIbHOrO noprajia

http://him.1september.ru Exnnas
kosuekuus L{OP: IIpenmernas
KOJUTeKIMs «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuYHbIE

9KCIIEPUMEHTBI: XUMHSI.
Konnexkuust Poccuiickoro
00111€00pa30BaTEeNILHOTO MOPTAJIa

http://him.1september.ru Ennnas
xosuekuus L{OP: [Ipenmernas
KOJUTeKIUs «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuYHbIE

OKCTIEPUMEHTBI: XHUMHUSL.
Komnexuus Poccutickoro
00111€00pa30BaTEILHOTO MOpTaJa



http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Hroro no pazneny
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Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

3.1

Cnuptsl. ®enon

11

http://him.1september.ru Ennnas

kosutekius LHOP: Tlpenmernas
KOJUTEKIUsS «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE

IKCIIEPUMEHTBI: XHUMHSI.
Komnexuus Poccuiickoro
0011e00pa3oBaTeIbHOTO IMOpTAJIa

3.2

KapOoHuIbHBIE COETUHEHUS: AbETUIbI
U KeTOHbI. KapOOHOBBIE KUCIIOTHI.
Crnosxnble 3¢upsl. XKupbl

21

http://him.1september.ru Enunast
kosuekuus LHOP: [Ipenmernas
KOJUTeKIMs «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE

OKCIICPUMCHTBI: XUMUS.
Komeknust Poccuiickoro
00111€00pa30BaTENILHOrO MOpTala

3.3

Yrnesoanl

http://him.1september.ru Ennnas
kosuieknus [IOP: Ipeamernas
KoJmeKIus «XuMus» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE

OKCIICPUMCHTBI: XUMUS.
Komneknust Poccuiickoro
0011eo0pa3oBaTeabHOro nopraja

Hroro no pazneny
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Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

http://him.1september.ru Exunnas
kosuekius LIOP: IlpenmeTHas

KOJUTEKIUs «XuMus» http://school-
collection.edu.ru/collection/chemistry

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12
EcrecTBeHHO-Hay4HbIE
9KCIIEPUMEHTBI: XUMHSI.
Komnexuus Poccuiickoro
0011e00pa3oBaTeIbHOTO IMOpTAJIa
Hroro no pazgeny 12
Pa3zaea S. BeicokoMoieKy/IsipHbIe COeIMHEHUS
http://him.1september.ru Enunas
kosutekius LHOP: Tlpenmernast
KoJUTeKIMs «XuMusi» http://school-
collection.edu.ru/collection/chemistry
5.1 BricokOMONEKyYIIIpHBIE COETUHEHUS 6
EcrecTBeHHO-Hay4HBIE
SKCTIEPUMEHTBI: XUMUS.
Komeknust Poccuiickoro
00111€00pa30BaTENILHOrO MOpTala
Hroro 1o pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIE pecypchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH

Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX
snemeHToB /1. . MenneneeBa

®DenepallbHbII LIEHTP
nH(OpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LUOP) - http://fcior.edu.ru
Enunas xosmexkuus

UPPOBBIX 00pPa30BATEIBHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/
http://olimp.di stant.ru/ -
JAUCTAHIIMOHHAA OJIUMIINaga
IIKOJIBHUKOB, 3a/IaHUA 1
OTBCTHI

Crpoenue BeriectBa. MHOrooOpasue
BEIIECTB

1.2

11 1

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®UUOP) - http://fcior.edu.ru
Enunast komnexius
u(POBBIX 00pa30BATEIBHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/

http://olimp.di stant.ru/ -



http://fcior.edu.ru/
http://school-/
http://olimp.di/
http://fcior.edu.ru/
http://school-/
http://olimp.di/

JUCTaHIIMOHHAs OJIMMIIMaJga
IIKOJIBHUKOB, 3aJJaHUA 1
OTBETbI

1.3 XUMHYECKUE PEAKIIUU

Hroro no pazneny

19

39

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30BaTENIBLHBIXPECYPCOB
(®LUOP) - http://fcior.edu.ru
Enunas Koyutekust

M (ppoBBIX 00pa30BATEIBHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/
http://olimp.di stant.ru/ -
JTUCTAHIIMOHHAS OJIMMITHA/Ia
HIKOJIHUKOB, 3aJaHUs U
OTBETHI

Pa3nen 2. Heoprannuyeckasi xumust

2.1 HeMmeramuist

31

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENbHBIXPECYPCOB
(®LHUOP) - http://fcior.edu.ru
Ennnas xomiexims

ur(dpoBBIX 00pa30BaTEIbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/

http://olimp.di stant.ru/ -
OUCTAHIIMOHHAA OJIUMIINaga



http://fcior.edu.ru/
http://school-/
http://olimp.di/
http://fcior.edu.ru/
http://school-/
http://olimp.di/

IIKOJBbHHUKOB, 3aaHus U
OTBETbI

2.2 Meramist

Hroro no pazneny

23

54

®denepanbHbI HEHTP
UH(POPMALIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®UHMOP) - http://fcior.edu.ru
Enunas koyutekuus

M (ppoBBIX 00pa30BATEIBHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/

http://olimp.di stant.ru/ -
JAUCTAHILIMOHHAs OJIMMIINaga

IIKOJBbHHUKOB, 3aJJaHHUA U
OTBCThI

Pa3zgen 3. XuMus u :KU3HL

31 Metoap! TO3HaHUS B XUMUU. XUMHUS U

KHN3Hb

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENbHBIXPECYPCOB
(®LUOP) - http://fcior.edu.ru
Enunas xomnekuus
ur(dpoBBIX 00pa30BaTEIbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/

http://olimp.di stant.ru/ -
OUCTAHIIMOHHAA OJIUMIINaga

IIIKOJBbHHUKOB, 3aJaHHUA U



http://fcior.edu.ru/
http://school-/
http://olimp.di/
http://fcior.edu.ru/
http://school-/
http://olimp.di/

OTBCThI

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hpez[MeT 1 3HAYCHHUC OpFaHquCKOﬁ
XUMHHU, IPCACTABIICHUC O MHOFOO6pa3I/II/I
OpTraHUYCCKUX COE€UHEHUI

01.09.2023

[Iupxymues H.III.
OnuMnuagHbIe
3aJla4d 110 XUMUH.
Tunel 3a1a4 u
METOJIbI UX
pemenus. — M.
Camoo0OpazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
OJIUMITHA]T TTO
xumun / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

DJIEKTPOHHOE CTPOCHKE aTOMa YIiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BajieHTHBIC BO3MOXHOCTH aTOMa yIiepoa

04.09.2023

[Inpxynues H.III.
OnmuMmnuagHbIe
3aJ]a491 10 XUMHH,
Tunel 3ama4 u
METOObI UX
peuenus. — M.:




Camoo0OpazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T IT0
xumuu / B. B.
Jlynun. - M.:
H3znarenscTBO
«Dx3ameny, 2009.
- 480 c.

XUMUYeCcKas CBSI3b B OPraHUYECKUX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

06.09.2023

[Inpxynues H.III.
OnmMmIragHeIe
3a/1a4y 10 XUMHH.
Twune! 3amay u
METO/IBI UX
pemenus. — M.:
Camoo0OpazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJINMITHAJ T10
xumun / B. B.
Jlynun. - M.:
WN3narenscTBO
«Dx3ameny, 2009.
- 480 c.

Teopust cTpoeHUsI OpraHUYECKUX
coenquHeHuii A. M. Byrneposa

08.09.2023

[Mupxymues H.III.
OauMIInaggeIe
3aJ1a4M MO0 XMMHHU.




Tume! 3aga4 u
METO/IbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T 110
xumun / B. B.
Jlynun. - M.:
3naTennpcTBO
«9K3amen», 2009.
- 480 c.

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHNN

11.09.2023

[Inpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMHUHU.
Tune! 3aga4u u
METO/JIbI UX
pemenus. — M.:
Camoo06pa3oBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
WN3narenscTBO
«Dx3ameny, 2009.
- 480 c.




[IpencraBnenne o knaccupukanuu u
cucrematrueckas Homenkiatypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHU4ecKoi
XUMHUHI

13.09.2023

15.09.2023

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

18.09.2023

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyna, HOMEHKIIATypa ¥ U30MepHs,
3IEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

20.09.2023

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




10

11

duznueckre 1 XUMAUYECKHE CBOMCTBA
aJIKaHOB

HaxoxneHnne aikaHoB B IpUpoOIE.
CrniocoOblI Mosty4eHus U IpuMeHEeHue
AJIKaHOB

22.09.2023

25.09.2023

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3aJIa9M 10 XUMHUHU.
Twurmel 3a1a4 1

METOJIbI UX
pemienus. — M.:
[{uknoankansl: o0mas Gopmyna, Camoo0Opa3oBanue,
HOMEHKJIaTypa U H30MepHsi, 0COOEHHOCTH 2008. - 160 c.
12 . 27.09.2023
CTPOEHUS M XUMUYECKHIX CBOICTB, COopHuk 3a1a4
CIOCOOBI TOTYyYEHUS ¥ IPUMEHEHHE Bcepoccuiickux
ONTUMIIUA] T10
xumun / B. B.
Jlynun. - M.:
N3parenscTBO
«OK3ameny, 2009.
- 480 c.
Pemenne pacu€THbIX 337124 HA [Inpxynues H.III.
oTpeieTICHUE MOJICKYJISIPHOM (hOPMYITHI OnumnuagHbie
13 OPTraHUYECKOTO BEIIECTBA [0 MACCOBBIM 29.09.2023 | 3amgauyd MO XUMHUHU.

JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B €TI0
cocrtas. Cucremaruzauus 1 00001IeHuE

Tune! 3aga4d u
METOABI UX




3HAHUH 110 TEME

pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 10 XMMHH,
Tune! 3aga4d u

METOJIBI UX
. pewenus. — M.:
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
Camoo0Opa3oBanue,
dbopMyIna, HOMEHKIATypa, SJIEKTPOHHOE U
2008. - 160 c.
14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII. 02.10.2023
C . o TDAHC-H30ME COopHuK 3a1a4
TPYKTYPHAS U IIUC-TPAHC-N30MEPHUS
PYKTYP t P P Bcepoccuiickux
AJIKEHOB
OJMMIIMAJ 110
xumun / B. B.
Jlynun. - M.:
N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.
duszndyeckre U XUMUYECKIE CBOMCTBA ITupxynues H.I1I.
15 04.10.2023 Py
ankeHoB. [IpaBriio MapkoBHHKOBA OnumnuagHeie




16

CrniocoOblI Mosty4eHus U IpuMeHEeHue
AJIKEHOB

06.10.2023

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




17

18

[IpakTuueckas padora Ne 1 o reme
"ITonrydyeHune 3TUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenune pacu€THbIx 3a/1a4 Ha
ornpezeNieHue MOJIEKYIIPHOU (HOPMYITbI
OPraHU4YeCKOro BEUIECTBA

09.10.2023

11.10.2023

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

19

AJNKaueHbl: CONpsHKEHHBIE,
M30JIMPOBAaHHbIE, KyMYJIHMPOBAaHHEIE.
Oco0eHHOCTH ANNEKTPOHHOT'O CTPOEHUS

13.10.2023

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

20

XUMHUUYECKUE CBOWCTBA COMPSKEHHBIX
VEHOB

16.10.2023

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




21

22

CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaJINCHOB

AJKUHBI: TOMOJIOTHYECKHH psijI, oO1as
dopmyta, HOMEHKIIAaTypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
(bu3HYEeCKre CBOMCTBA

18.10.2023

20.10.2023

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




23

XMUMHYECKHE CBOMCTBA AJIKNHOB

23.10.2023

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

24

KauecTBeHHBIE peakMy HA TPOMHYIO CBSI3b

25.10.2023

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

25

CriocoObI nostyueHus 1 IpUMEHEHNe
AITKHHOB

27.10.2023

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

26

Pemienue 3amad: pacu€rsbl 0 ypaBHEHUIO
XAMHYECKON peaKkuu

08.11.2023

[Mupxymues H.III.
OauMItnagabie




27

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

10.11.2023

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




28

29

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyIia, HOMEHKIIATypa. DJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OCH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMEILCHUS

13.11.2023

15.11.2023

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

30

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
Oensoia

17.11.2023

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

31

OCOOCHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

20.11.2023

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




32

33

Pemenne pac4€THbIX 33124 HA
OIIpEeIEeNIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

CrniocoOblI Mosty4eHus U IpuMeHEeHue
apeHOB

22.11.2023

24.11.2023

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




34

I'eneTnueckas cBA3b MCKAY pa3JINdYHbIMU
KJlacCaMH yIjeBOAOpPOJ0B

27.11.2023

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakmuii. Cucremaruzaius u 0000IIeHHE
3HAHUH 110 TEME

29.11.2023

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

36

[Tpupoausiii ra3. [lonytHsle HedTAHBIE
rasbl

01.12.2023

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

37

KaMmeHHbIi yroyib 1 TpOIyKTHI €70
nepepaboTKu

04.12.2023

[Mupxymues H.III.
OauMItnagabie




38

Hed1s 1 ciocoOw1 €€ mepepaboTKu.
[TpuMeHeHre POTYKTOB NIEpepadOTKU
HePTH

06.12.2023

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




39

40

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KJ1acCaMH yIrji€BOJOpOJ0B

["asioreHonpon3BOIHEIE YTIIEBOIOPOIOB:
AJNIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMeIleHNs rajJoreHa

08.12.2023

11.12.2023

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

41

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3auMmopeiicTeue
JUTAJIOr€HAJIKAHOB C MArHUEM U IIMHKOM

13.12.2023

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

42

CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
pazneny "YrieBogopoasr"

15.12.2023

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




43

44

KonTtponsHast pabora o Teme
"VrneBonopoast"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psiz1, oOmiast popmya,
CTPOCHHUE MOJICKYII, H30MEPHSI,
HOMEHKJIaTypa, Kiaccudukanms,
(bu3HIeCKre CBOMCTBA

18.12.2023

20.12.2023

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




45

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

22.12.2023

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

46

CrniocoOblI Mosty4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIUPTOB

25.12.2023

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

47

[TpocTeie a3¢upsl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

27.12.2023

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

48

MHuoroaroMHEIE CIIMPTHBIL: 3TUJIICHTIIUKOJIb 1
TIIMLCPHUH, UX (1)PI31/I‘-I€CKI/I€ 1 XUMHWYECCKUEC

29.12.2023

[Mupxymues H.III.
OauMItnagabie




49

CBOMCTBA

CrniocoOblI Mosty4eHus U IpuMeHEeHue
MHOT'OaTOMHBIX CIIUPTOB

08.01.2024

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




50

51

deHo: cTpOoCHUE MOJICKYJIIbI, PU3HYCCKHEC
cBoiicTBa. TOKCUYHOCTH (peHOTa

XuMuyeckue cBoiicTBa (heHona

10.01.2024

12.01.2024

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

52

CriocoObI MoTyueH s U IPUMEHEHUE
denomna

15.01.2024

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

53

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"CrnupTtsl U peHobr"

17.01.2024

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




54

55

CucreMmarusanys U 0000IIEHUE 3HAHUHN 110
TEME

AJbJIErubl U KETOHBI: SJIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHYECKHE PsAJIbI, 0011ast popmya,
U30MEpHs © HOMEHKJIaTypa

19.01.2024

22.01.2024

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




56

Anbaeruibl ¥ KeTOHBI: (U3NYECKUE
CBOMCTBA; pEaKINU IPUCOECTUHEHUS

24.01.2024

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«Dx3ameny, 2009.
- 480 c.

57

Peakimu oxucieHns 1 KaueCTBEHHBIE
peaKIy aJIbJIETUIOB U KETOHOB

26.01.2024

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

58

CnocoObl MOJIYYCHHS aJIbACTUIOB U
KETOHOB

29.01.2024

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

59

OIHOOCHOBHBIE TTPEIeTbHBIE KAPOOHOBHIE
KHUCIIOTBI, 0OCOOEHHOCTH CTPOCHUS HX

31.01.2024

[Mupxymues H.III.
OauMItnagabie




60

MOJICKYJ

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa

02.02.2024

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




61

62

XHUMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIOTBHI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

05.02.2024

07.02.2024

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

W3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

63

OcoOeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoOMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT

09.02.2024

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

64

IIonsatue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

12.02.2024

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




65

66

CriocoObI mosTydeHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PsijI,
obmas popmyina, nzomepus u
HOMEHKJIaTypa

14.02.2024

16.02.2024

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
-480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




67

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

19.02.2024

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] 110
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

68

Pemenune pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO
XAMHYECKOW PEaKIU, Ha ONPEIECICHNE
MOJIEKYJIIPHOH (hOPMYJIIBI OPTaHUUECKOTO
BEIlleCTBa

21.02.2024

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME

"Kap6onoBsie kuciaoTbl. CioxHbIE dPHUPBI

26.02.2024

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

70

Kupsr: ctpoenue, puzndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIIU3)

28.02.2024

[Mupxymues H.III.
OauMItnagabie




71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIbHBIX
XKHUPHBIX KKCIOT. JKUpHI B Ipupoie

01.03.2024

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMHUH.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




72

73

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morotiee aeiicreue. Ilonstue o
CHHTETUYECKUX MOIOLIUX CPEICTBAX

(CMC)

['eHeTnveckas CBS3b yriaeBOIOPOIOB U
KHCIIOPOJICOAEPKAIINX OPTaHUYECKUX
BEIIIECTB

04.03.2024

06.03.2024

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

74

Pacuérel no ypaBHEHUSIM XUMUYECKUX
peaKuuit

11.03.2024

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

75

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEME

13.03.2024

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




76

77

OO0m1as XxapakTepucTUKa YIJIEBOJIOB U
KJaccuukanus yrieBooB (MOHO-, TU- U
HoJIMcaxapubl)

Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HaxOXKIECHUE B IIPUPOJE

15.03.2024

18.03.2024

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




78

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHUE B
KU3HCACATCIIbBHOCTH OpraHnu3mMa

20.03.2024

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a/1a4y 10 XUMHMH.
Tune! 3aga4 u
METO/IbI UX
pewmenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJINMITHA]T TTO
xumuu / B. B.
Jlynun. - M.:
WsnarenncTBO
«Dx3ameny, 2009.
- 480 c.

79

Jlucaxapupl: caxaposa, MaJIbTo3a U
nakto3a. Haxoxxnenue B npupoje u
MIPUMEHEHHUE TUCaXapUJIOB

22.03.2024

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

80

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKYII,
¢duznyeckue 1 XuMUYECKHe CBOMCTBA,
IIPUMEHEHHE

01.04.2024

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4 u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

81

[Tonarue 06 UCKYCCTBEHHBIX BOJIOKHAX

03.04.2024

[Mupxymues H.III.
OauMItnagabie




82

Pemenune pacueTHbIx 3a/1a4 Ha
OonpeAeseHUe O BbIX0/1a MPOIYKTa
pEaKUMU OT TEOPETUYECKH BO3ZMOKHOTO

05.04.2024

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




83

84

CucreMmarusanys U 0000IEHUE 3HAHUN 10
pasneny

KonTponbhas pabota no teme
"Kucnopoconeprxaiye opraHn4eckmue
coeuHeHus"

08.04.2024

10.04.2024

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

85

AMUHBL: KI1acCUPUKAIHS, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMECHKJIaTypa U (PU3NIECKUE CBOKCTBA

12.04.2024

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

86

XHUMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘-IeCKI/IX
aMHWHOB

15.04.2024

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




87

88

AHWIMH: CTPOCHHE aHWINHA, OCOOCHHOCTH
XUMHUYECKHUX CBOMCTB aHMIMHA

CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE
annpaTHIECKUX aMUHOB

17.04.2024

19.04.2024

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




89

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nuzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
aMUHOKHCIIOT

22.04.2024

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] 110
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

90

XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUI0B

24.04.2024

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

91

benku kak npupoHbIE TOJIUMEPHI;
CTPYKTYpPHI O€JIKOB

26.04.2024

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:
WN3narenscTBO
«Dx3ameny, 2009.
- 480 c.

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

29.04.2024

[Mupxymues H.III.
OauMItnagabie




93

A3oTcoaepIKaIre reTeporuKINIeCKIe
COCONHCHUA. HYK.]'IGI/IHOBBIC KHCIIOTHI.
COCTaB, CTPOEHHUE U OMOJIOTHYECKAas POJIb

06.05.2024

3a7a4M 110 XUMUH.
Tune! 3aga4d u
METOAbI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
JlynuH. - M.:
3naTennpcTBO
«OK3amen», 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XUMUHU.
Tune! 3aga4d u
METO/JIbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHUK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 110
xumuu / B. B.
Jlynun. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.




94

95

[IpakTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMeE
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTrueckast paborta Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHUE OPraHUYECKUX
coequHeHun"

08.05.2024

13.05.2024

ITnpxynues H.III.
OnuMInaggeie
3a7a4M 110 XUMHUHU.
Tune! 3aga4d u
METO/IbI UX
pemeHus. — M.:
Camoo0pa3zoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
JlynuH. - M.:

M3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHbie
3a/1a4M 10 XUMUH.
Twune! 3amau n
METOJTbI UX
pemienus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuk 3a1a4
Bcepoccuiickux
ONUMIIUA] TI0
xumuu / B. B.
Jlynun. - M.:
WM3narenncTBO




«Ix3amen», 2009.
- 480 c.

96

KoHTpoinbHas pabora 1o Teme
"A30TcoAepKallle OPraHUYEeCKUE
coeqnuenusa”

15.05.2024

IInpxynues H.III.
OmuMmiragHeIe
3a7a4M 110 XUMUH.
Tunel 3aga4 u
METOAbI UX
peuenus. — M.
Camoo0Opa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T 10
xumuu / B. B.
Jlynun. - M.:
WM3narenscTBO
«9K3amen», 2009.
- 480 c.

97

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ u
METOJbI UX CUHTE3a —IIOJIUMCPU3AUI U
IOJIMKOHACHCAIIUA

17.05.2024

[Inpxynues H.III.
OnuMmnuagHble
3a/1a4u 1O XUMHH.
Tume! 3aga4u u
METO/bI UX
pemenus. — M.:
Camoo0pazoBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMITHAJ 110




98

99

[MnacTmacchl. YTunm3anus u nepepadoTka
IIacTUKa

DJ1acToOMEpPBI: HaTYPAIbHBIN
CUHTCTUUYCCKHUE KaydyKH. Pe3nna

20.05.2024

xumuu / B. B.
JlynuH. - M.:
W3narenncTBO
«Dx3ameny, 2009.
- 480 c.

ITnpxynues H.III.
OnuMmnuagHbie
3a7a4M 110 XHUMHUHU.
Twunel 3ama4 n
METO/IbI UX
pemienus. — M.:
Camoo0pa3zoBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumud / B. B.
Jlynun. - M.:
WM3narenscTBO
«Dx3ameny, 2009.
- 480 c.

IMupxynues H.III.
OnuMmnuagHblie
3a/1a4d N0 XUMHH.
Tune! 3amay n
METO/IBI UX
pewenusi. — M.:
Camoo0pa3oBanue,
2008. - 160 c.




100

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

COopHuk 3a1a4
Bcepoccuiickux
OJIUMITUA] [10
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
-480 c.

[Iupxymues H.III.
OnuMmnuagHbie
3a7a9M 10 XUMHUH.
Tume! 3aga4 u
METO/JIbI UX
pemienus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuk 3a1a4
Bceepoccuiickux
OJIMMITHA]T TIO
xumuu / B. B.
Jlynun. - M.:

Wz narennscTBO
«OK3ameny, 2009.
- 480 c.

101

[TpakTiueckast paborta Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue miacTMacc U BOJIOKOH"

[Inpxynues H.III.
OnuMnuagHbie
3aJ]a41 0 XMMHH,
Tune! 3aga4d u
METOOBI HX




pemenus. — M.:
Camoo0pa3oBaHue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIUMIIUA]T TT0
xumuu / B. B.
Jlynun. - M.:
N3parenscTBO
«Dx3ameny, 2009.
- 480 c.

102

O06o0011eHnEe U cUCTeMaTU3aIHs
M3Y4EHHOTO MaTepuaia mo TemMe
"BBICOKOMOJIEKYJISIPHBIE COETUHEHUS "

[Inpxynues H.III.
OnmMmIragHeIe
3a7a9M 10 XUMUH.
Tune! 3aga4d u
METO/JIbI UX
pemenus. — M.:
Camoo0Opa3oBanue,
2008. - 160 c.
COopHuK 3a1a4
Bcepoccuiickux
OJIMMITHA]T 10
xumun / B. B.
Jlynun. - M.:

N3 narenscTBO
«Dx3ameny, 2009.
- 480 c.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne

o/ Tema ypoka

KoanyecTBo 4acoB

Kourpoubnbie IIpakTuyeckue

JlaTa

U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

1.2 Atom. CocTaB aTOMHBIX fJIEP.

XUMHYECKUH dneMeHT. M30Tombl

05.09.2023
05.09.2023

®denepanbHbII HUEHTP
UH(POPMALIIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

CTpoeHue AIIeKTPOHHBIX
3-4 000JI04EK aTOMOB, KBAaHTOBEIC
qyucia

06.09.2023
07.09.2023

®denepanbHbIN LEHTP
nH(}OpMaLIMOOHO-
00pazoBaTenrbHbIX
pecypcos (PLIUOP) -
http://fcior.edu.ru Ennnas
KOJUTEKIIUS U(DPOBBIX
00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

5-6

Kiaccupukanus XuMHIecKux

3JIEMEHTOB (S-, -, d-, f-a;emMenThI)

PaCHpCIleJICHI/IC QJICKTPOHOB IO

aTOMHBIM Op6I/ITaJ'I$IM

08.09.2023
12.09.2023

12.09.2023

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

DNEeKTPOHHbIE KOH(UTYpaIuu
aTOMOB JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSIHUH

DJeKTpOHHbIE KOH(PUTYpaIH
MOHOB. DIEKTPOOTPULIATETLHOCTD

0

0

13.09.2023

14.09.2023

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX
00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJICY -
http://hvsh.ru Kypran
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX
00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XuMus B LIKOJIEH -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

10-11

12

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema
XUMHUYECKUX 3eMeHToB /1. 1.
MeneneeBa, CBA3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

BaKOHOMepHOCTI/I HU3MCHCHHUA
CBOMCTB XMMHUYECKHUX JJIEMEHTOB
u O6pa3yeMBIX HUMU MMPOCTBIX U
CJIOKHBIX BCHICCTB 110 I'pyIinam 1
nepuoaam

0

15.09.2023
19.09.2023

19.09.2023

®denepanbHbI HEHTP
nH(OpPMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

13

Cucremarusanus U 00001eHue
3HaHUH 110 TEME

0

20.09.2023

®denepanbHbI HUEHTP
UH(POPMALIIOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

00pa3oBaTENIBLHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

14-15

Bunper xummdeckoii CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOU CBsA3U. BonopoaHas
CBSI3b. MEXMOJIEKYIISIPHBIE
B3aUMOICUCTBUSA

21.09.2023
22.09.2023

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

16

BanenTHOCTE 1 BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
AJNIEKTPOHHOU CTPYKTYPBI MOJIEKYI
C UX T€OMETPUUYECKUM CTPOCHUEM

0

26.09.2023

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enunas
KOJUTEKITUS U(PPOBBIX
06p330BaTeHBHHX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

17

IIpencraBieHus 0 KOMIJIEKCHBIX
COEIUHEHHUAX: COCTaB U
HOMEHKJIaTypa

0

26.09.2023

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

18-19

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.
THUIBI KPUCTAIIIMYECKHUX PELIETOK
Y CBOICTBA BEILIECTB

27.09.2023
28.09.2023

®denepanbHbIN LEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

[TonsiTHe 0 TUCTIEPCHBIX
20-21  cucremax. [IpencraBienue o
KOJUTOMJTHBIX PacTBOpax

HcTtrHHBIE paCTBOPHI:
9923 HACBIILICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTS.

Kpucrannoruapatet

29.09.2023
03.10.2023

03.10.2023
04.10.2023

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(OpMaIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

24

25-26

CrniocoObI BbIpasKEeHUS
KOHIIEHTpalluu PacTBOPOB

Pemenue 3agau ¢
HCIOJIL30BAHUEM ITOHSITHUN

"MaccoBas J10J151 paCTBOPEHHOTO

BeniecTsa', "MossipHas
KOHLeHTpauus"

0

05.10.2023

06.10.2023
10.10.2023

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(OpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIUS U(PPOBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILIIOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

27

28

Knaccudukanus 1 HOMEHKIATypa

HCOPTaHNYCCKUX BCIICCTB

Cucremarusanus U 00001eHue

3HAHUH 110 TEME

0

0

10.10.2023

11.10.2023

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

29

30-31

KonTtponbHas pabora mo Temam
"CtpoeHue aToma.
[Tepuoanueckuii 3aK0H U
[Tepuoaunueckas cucrema
XUMHUYeCcKHX 351eMeHToB 1. 1.
Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue
BeIecTB"

Knaccudukanus XuMH4ecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXPAHEHHUSI MACChI BEILECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

0

12.10.2023

13.10.2023
17.10.2023

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(OpPMaIMOOHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS U(PPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMHUS B IIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XUMHS B LIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

Tennosie 3 PEKTH XUMHUESCKUX
32-33  peaknwmii. TepMOXUMHYECKUE
ypaBHEHHS

Borurcnenus mo ypaBHEHUAM
34-35  XUMHUYECKHUX pPEeaKIuil u
TEPMOXUMHUYECKUM YPaBHEHUSIM

17.10.2023
18.10.2023

19.10.2023
20.10.2023

®denepanbHbI HEHTP
nH(OpPMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

CKOpOCTh XUMHUYECKON PEaKIINu,
36-37 P P

€€ 3aBUCUMOCTb OT Pa3Iu4HbIX

24.10.2023
24.10.2023

®denepanbHbI HUEHTP
UH(POPMALIIOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

dakropon. Katanms u
KaTaJIH3aToOPhI

00pa30BaTENILHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

38-39

T'omorennsie u reTCPOrCHHLIC

peaxiuu

25.10.2023
26.10.2023

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

40

[TpaxTrueckast pabora Ne 1 o

Teme "BnusiHue pa3zauyHbIX
(akTOpPOB HA CKOPOCTH
XUMUYECKON peakuuu"

1

27.10.2023

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enunas

KOJUTEKITUS U(PPOBBIX
06p330BaTeJ'IBHBIX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

41-42

OO6paTtumble U HEOOpAaTUMBbIE
peakuur. XuMHU4EeCKOe
paBHOBecHe

07.11.2023
07.11.2023

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas

KOJUTEKIIUS U(POBBIX
00pa3oBaTeNnbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XHUMHS B IIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKW -
http://www.enauki.ru

43

[TpaxTrueckast pabota Ne 2 o
TeMe "BiusHue pa3InyHbIX
($haKkTOpOB Ha MOJIOKECHUE
XUMHYECKOT0 paBHOBecUA"

1

08.11.2023

®denepanbHbIN LEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

44-45

46-47

SHCKTp OJIMTUYCCKaA

JAUCCouranus. CunbHEBIC U cl1a0ble

aneKTpoduThl. CTeneHb
JUCCOLIMALIUU

HNoHHOE npon3BeIeHNE BOBI.
Cpena BOAHBIX pacTBOPOB.

Bomopoausriit mokazarens (pH)

pactBopa

09.11.2023
10.11.2023

14.11.2023
14.11.2023

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(OpMaIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

I'maponus cosneit. Peakiuu,
48-49 = mpoTekarIme B pacTBOpax
AIEKTPOIIUTOB

[TpaxTrueckast padorta Ne 3 o
50 Teme "XUMHUYecKne peakiuu B
pacTBOpax JIEKTPOJIUTOB"

1

15.11.2023
16.11.2023

17.11.2023

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(pOpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITU()POBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

OKHUCIIUTENBHO-

51.52 BOCCTAaHOBUTEJIHHBIC PEAKIIHH.
Baxxneiiime OKUCIUTEU U
BOCCTAHOBUTEIN
Metoa >IeKTPOHHOTO

53-54 P

(351eKTPOHHO-NOHHOT0) OaaHca

21.11.2023
21.11.2023

22.11.2023
23.11.2023

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

55-56

57

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

Pemenune 3amau PAa3JIMIHBIX TUIIOB

0

24.11.2023
28.11.2023

28.11.2023

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX
00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJICY -
http://hvsh.ru Kypran
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX
00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XuMus B LIKOJIEH -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

58

59

Pemenue 3amau Ppa3JINYHbIX TUIIOB

Cucremarusanusg U 00001IeHne
3HAHUHU 110 TeMe " XUMUYECKUE
peakuun"

0

0

29.11.2023

30.11.2023

®denepanbHbI HEHTP
nH(pOpMaIMooHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

60

KonTtponbHas pabora o Teme
"Xumuueckue peakuuu"

01.12.2023

®denepanbHbI HUEHTP
UH(POPMALILOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

00pa3oBaTENIBLHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

TlonoxxeHne HEMETAIIOB B
[Iepnoanueckoii cucreme

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJIIEKIMS HUPPOBBIX

61.6p  XMMHHECKHX IEMEHTOB A . 05.12.2023 00pa3oBaTebHbIX
MenzaeneeBa 1 0COOEHHOCTH 05.12.2023 pecypcos (EK LIOP)
CTpoeHHUs ux aromoB. dusnyeckue http://school-
CBOICTBA HEMETAIIJIOB collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru
®denepanbHbIN LEHTP
AnnoTponusi HeMeTauioB (Ha
63-64  mpuMepe KuCIOpOXA, CepH 06.12.2023 UH(POPMALILOOHO-
’ ’ 07.12.2023 00pa30BaTENbHBIXPECYPCOB

docdopa u yriaepona)

(OLIUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enunas
KOJUTEKITUS U(PPOBBIX
06p330BaTeHBHHX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

65-66

Bonopoa: nonyuenue,
¢buznyecKkue 1 XUuMUYECKHE
cBorcTBa. ['mapuasl

08.12.2023
12.12.2023

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

67-68

lasmoreusl: HaXOX/IEHUE B

MIPUPO/IE, CTIOCOOBI TTOTYUEHUS,

bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA

12.12.2023
13.12.2023

®denepanbHbIN LEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

I"anorenoBogopoael. Baxkueiiue
69-70  kuciIopoaCoAepKAIINE
COECIMHEHUS TAJIOT€HOB

JlaGopaTopHbIe U TPOMBITIUICHHBIC
71.72 CTIOCOOBI TOTYYCHHUS TaJIOTCHOB.

[IpuMeHeHne raJloreHoB 1 X
COECTMHEHUN

14.12.2023
15.12.2023

19.12.2023
19.12.2023

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(OpMaIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

73

74-75

[TpakTuueckast pabota No 4.
Pemrenne skcniepruMeHTAIBHBIX
3aga4 no teMe "["anoreHsr"

Kucnopon: mabopatopHbie u
MPOMBIIIJIEHHBIE CIIOCOOBI
NoJIyuyeHusi, pU3NYeCcKue u
XUMHYeckHe cBoiicTBa. O30H.
[IpuMeHeHue Kuciaopoaa u 030Ha

1

20.12.2023

21.12.2023
22.12.2023

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(OpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIUS U(PPOBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILIIOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

76-77

78-79

Oxcuibl ¥ NEPOKCU/IBI 2

Pemenune 3amau PAa3JIMIHBIX TUIIOB 2

26.12.2023
26.12.2023

27.12.2023
28.12.2023

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

80

81

Cepa: Hax0XXJICHHE B IPUPOJIC,
CIocoObl oMy4YeHus!, PU3NIECKUE
U XUMHUYECKHE CBOUCTBA

CepoBoniopo/i, cynbhuabt

0

0

29.12.2023

09.01.2024

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX
00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJICY -
http://hvsh.ru Kypran
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX
00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XuMus B LIKOJIEH -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

82-83

84

Kucnopoaconepxarniue

COCIUMHCHUA CCPBLI. Ocobennoctu

CBOMCTB CEPHOM KUCIIOTHI

[TpakTuyeckas padora Ne 5.
Pemienune sxcriepuMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

09.01.2024
10.01.2024

11.01.2024

®denepanbHbI HEHTP
nH(OpPMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

85-86

A30T: HaX0Xk/ICHHE B IPUPOJIC,

CHOCOOBI OJTYYEHUs, PU3NIECKUE

12.01.2024
16.01.2024

®denepanbHbI HUEHTP
UH(POPMALIIOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

U XUMHUYECKUE CBOKCTBA.
AMMMaK, HUTPUIBI

00pa30BaTENILHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

87-88

Kucnoponconepxaniue

COCOAMHCHUSA a30Ta. OcobeHHOCTH

CBOMCTB a30THOU KHCJIOTBI

16.01.2024
17.01.2024

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

89-90

[Ipumenenue azoTa u ero

COeMHEHUH. A30THBIE YI00peHUS

18.01.2024
19.01.2024

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enunas
KOJUTEKITUS U(PPOBBIX
06p330BaTeHBHHX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

91-92

®dochop: HaxoKAEeHUE B IPUPOJIE,
CrocoObl OTyYeHus!, PU3NYECKUE
Y XMMHUYECKHE CBOMCTBA.
®ochunst u pochun

23.01.2024
23.01.2024

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

93-94

Oxkcuapl hocdopa,
dbochopcoaepkane KUCIOTHI.
Comu dhochopHOH KHCITOTHI

24.01.2024
25.01.2024

®denepanbHbIA HEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHUOP) -
http://fcior.edu.ru Equnas

KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

[Tpumenenue docdopa u ero
95-96  coenunennii. DocdopHbie
yno0peHust

[TpaxTuueckast paborta Ne 6.
97 Pemenne OKCIICPUMCHTAJIBHBIX
3aja4 1o reme "A3ot u dpocdop u

ux coequHeHus"

1

26.01.2024
30.01.2024

30.01.2024

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(OpMaIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

VYriepoa: HaX0XJIeHUE B PUPOJIE,
AITOTPOIHbBIE MOIU(PUKALINY;

98-99
buznyecKrue 1 XUMUYECKHE
CBOIICTBa, MPUMEHEHHE

100 Oxkcup yrnepona(ll), okcnn

101 yraepona(lV), yronsHas kucinora

U e€ con

0

31.01.2024

01.02.2024
02.02.2024

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(OpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIUS U(PPOBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILIIOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

102-
103

104-
105

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Kpemnwuii: HaxoxkaeHue B
MPHUPOJIE, CIIOCOOBI MOTYYCHHUSI,
buznYecKre 1 XUMUIECKHE
CBOlCTBA

06.02.2024
06.02.2024

07.02.2024
08.02.2024

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

106-
107

108-
109

Oxkcun kpemuus(1V), kpemHueBas
KHCJIOTA, CUIINKATBI

[IpuMeHeHre KPEMHHUS U €T
coenuHenunii. CTeKIo, ero
nonyquI/Ie, BUbI CTCKJIA

09.02.2024
13.02.2024

13.02.2024
14.02.2024

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX
00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJICY -
http://hvsh.ru Kypran
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX
00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XuMus B LIKOJIEH -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

110-

111 Pemenue 3amau Ppa3JINYHbIX TUIIOB

Cucremarusanus U 00001eHue

112 = " n
3HaHui 1o TeMme "Hemerasibl

0

15.02.2024
16.02.2024

20.02.2024

®denepanbHbI HEHTP
nH(pOpMaIMooHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

113 KonTtponbHas pabora o Teme
"HemeTtansr"

0

20.02.2024

®denepanbHbI HUEHTP
UH(POPMALILOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

00pa3oBaTENIBLHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

114

AHanus pe3ynbTaToB
KOHTPOJILHOM paboThl, KOPPEKIUS
omMOoK

0

21.02.2024

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

115-
116

ITonoxxeHre METaIIOB B
[Tepuoauueckoil cucteme
XUMHUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOCHUS

22.02.2024
27.02.2024

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

AIIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

http://fcior.edu.ru Ennnas
KOJUTEKITUS U(PPOBBIX
06p330BaTeHBHHX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

117-
118

OO6mue ¢puznueckre CBOMCTBa
MmetauioB. [IpuMeHeHe MeTamioB
B OBITY U TEXHUKE

27.02.2024
28.02.2024

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

119-
120

CmutaBsl MeTauioB. Kopposus
METAJUIOB

29.02.2024
01.03.2024

®denepanbHbIA HEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHUOP) -
http://fcior.edu.ru Equnas

KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

121-
122

123-
124

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

DIIEKTPOXUMUYECKAN P
HarnpsHKeHUH MeTauioB. O0mme
CIOCOOBI TOTYYCHUSI METAJIJIOB

05.03.2024
05.03.2024

06.03.2024
07.03.2024

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(OpMaIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

125-
126

127-
128

OO0m1as XxapakTepUCTUKA METAIIOB
|A-rpynnet [lepuoaudeckoii
CUCTEMbI XUMHUUYECKUX JIEMEHTOB.
Hatpuii u xanuii: nonydyeHue,
buznyecKue 1 XUMUYECKHE
CBOICTBa, MPUMEHEHHUE MIPOCTHIX
BEILIECTB U UX COCAUHECHHI

OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynns [lepuoanueckoit
CHCTEMbI XUMUYECKHUX JIEMEHTOB.
Maruauii 1 KaJIbIIUi: TOJTy4YEHHE,
buznYecKre 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX
BEILIECTB U UX COCAUHECHUMN

12.03.2024
12.03.2024

13.03.2024
14.03.2024

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(OpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIUS U(PPOBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILIIOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

129

130-
131

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

ANIOMUHUN: IOJTyYEHHE,
¢du3nueckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHE

0

15.03.2024

19.03.2024
19.03.2024

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

AMdoTepHbIE CBOMCTBA OKCHIA U
132- THUAPOKCH/IA ATFOMHHHUS,
133 TUAPOKCOKOMIUICKCHI aTFOMHHMS,
UX MPUMCHCHHE

134-

135 Pemenune 3amau PAa3JIMIHBIX TUIIOB

20.03.2024
21.03.2024

22.03.2024
02.04.2024

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMHUS B IIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XUMHS B LIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

136

137-
138

[TpakTuueckas padota Ne 7.
Pemrenne skcniepruMeHTAIBHBIX
3a7a4 o teMe "MeTaiuibl
[JIaBHBIX NOATpymn"

OO11ast XapakTepHUCTHKA METAJIJIOB
no6ouHbIX noarpymi (b-rpymm)
[lepronnyeckoii cuctembl
XUMHUYECKHX 3JIEMEHTOB

1

02.04.2024

03.04.2024
04.04.2024

®denepanbHbI HEHTP
nH(OpPMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMAILILOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

139-
140

dusnyeckue 1 XUMUYECKUE
CBOMCTBA XpOMa U €ro

05.04.2024
09.04.2024

®denepanbHbI HUEHTP
UH(POPMALIIOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

COGHHHCHHﬁ, HUX IPUMCHCHHC

00pa30BaTENILHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

141-
142

Baxxneiiime coeiuHeHN
Mapranua. [lepmanranar kanus,
€r0 OKHCJIIUTEIILHBIE CBOMICTBA

09.04.2024
10.04.2024

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

143-
144

d)mnqecmle U XUMHUYCCKHEC
CBOMCTBA JKeJIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHHUE CIIJIaBOB XKee3a

11.04.2024
12.04.2024

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enunas
KOJUTCKITUS IU(PPOBBIX
06p330BaTeHBHHX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHUS B HIKOJIEY -
http://hvsh.ru XKypnan
«EctecTBEeHHBIC HayKu» -
http://www.enauki.ru

145-
146

duznueckre 1 XUMUYECKUE
CBOMCTBA MEIU U €€ COCINHCHIM,
HUX IPUMCHCHUC

16.04.2024
16.04.2024

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

147-
148

duznueckre 1 XUMHUYECKHE
CBOMCTBA ITMHKA U €r0
COCIMHEHUH, UX TPUMEHEHHE.
I'mapoxcoKoMIIEKCHI IUHKA

17.04.2024
18.04.2024

®denepanbHbIA HEHTP
HMH(}OPMAaLIOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHUOP) -
http://fcior.edu.ru Equnas

KOJUTEKIIUS (D POBBIX



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

[TpakTuyeckas padora Ne 8.
Penienune sxcriepuMeHTaIbHBIX

149 h
3a7a4 1o TeMe "MeTaiuibl
noOOYHBIX OArpymHH"

150-

151 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

1

19.04.2024

23.04.2024
23.04.2024

00pa3oBaTeNbHBIX
pecypcoB (EK IIOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B LIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU -
http://www.enauki.ru

DdenepanbHbIi LEHTP
nH(pOpMaIMoOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUIEKIIUS HU(POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IKOJIE)» -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKNY -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LHNOP) -
http://fcior.edu.ru Eqnnas
KOJIIEKIMSI LU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/

O0600I11IeHNE U CUCTEMATU3ALUS
152 M3YYEHHOTO MaTepuaa o TeMe
"MeTamisr"

153 KoHnTtponbhas pabota mo teme
"Merayuer"

0

0

24.04.2024

25.04.2024

http://school-
collection.edu.ru/ XXypuan

«XUMHSA B IIKOJIE -
http://hvsh.ru Kypuan
«EcTecTBEeHHBIE HAYKHY -
http://www.enauki.ru

®denepanbHBIN HEHTP
nH(pOpMaIMOOHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITU()POBBIX

00pazoBaTebHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XHUMUS B IIKOJIE)» -
http://hvsh.ru ’Kypnai
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30BaTENbHBIXPECYPCOB
(PLUOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIHS IU(PPOBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)

http://school-
collection.edu.ru/ Xypuan



http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/

154

155-
156

Ananuz pPE3yIbTATOB

KOHTPOJIbHON pabOThl, KOPPEKLIUSI

1005001008

Poinb xumuu B o0ecrieueHHN
YCTOﬁqHBOF 0 Pa3BUTHUA
yenoBedecTBa. [lonsaTue o

HAaYYHBIX MCTOAAaX UCCIICAOBAHUA

B€IICCTB

0

26.04.2024

30.04.2024

«XHUMHS B IIKOJIE -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKHY -
http://www.enauki.ru

®denepanbHbIN LEHTP
nH(pOpMaIMooHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Ennnas
KOJUICKIHS TU(PPOBBIX

00paszoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKWY -
http://www.enauki.ru

®denepanbHbIA HEHTP
UH(POPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®IUOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX

00pa3oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMUSI B LIKOJIE -

http://hvsh.ru Xypran



http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/

HaquLIe IMPHUHIHIIBI
OpraHru3aliiii XuMHYC€CKOI'O

157-

158 IMpOU3BOJACTBA. HpOMBII_HJ'IeHHBIC
CIIOCOOBI MOJIYUYCHUA BaKHEHIIINX
BC€IICCTB

159 XHUMHUYECKOE 3arpsA3HCHHUC

160 Oprxcanmeﬁ CpCanbl U €ro

MOCJIEACTBHUS

0

0

07.05.2024

07.05.2024

«EcTecTBEeHHbBIE HAYKW) -
http://www.enauki.ru

®denepanbHbIM LEHTP
nH(pOpMaIMooHO-
00paszoBaTeNbLHBIXPECYPCOB
(®LMOP) -
http://fcior.edu.ru Equnas
KOJUICKIIUS ITA()POBBIX
00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHSA B IIKOJICY -
http://hvsh.ru Kypran
«EcTecTBeHHbBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALILOOHO-
00pa30BaTENLHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Eqnnaas
KOJUIEKIHS IU(PPOBBIX
00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypnan
«XuMus B LIKOJIEH -
http://hvsh.ru XKypnan
«EcTecTBeHHBIE HAYKU) -
http://www.enauki.ru



http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

161-
162

163-
164

XuMus u 3A0POBLEC YCIIOBCKA.
.HeKapCTBeHHBIe cpeacrBa

Xumus numu. Ponb XuMuu B
00€eCIIeUeHNH ITHILIEBOI
0€30MacCHOCTH

0

0

08.05.2024

14.05.2024

®denepanbHbI HEHTP
nH(pOpMaIMooHO-
00pa3oBaTeNbHBIXPECYPCOB
(®LIUOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS ITU(DPOBBIX

00pazoBaTebHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B LIKOJIE» -
http://hvsh.ru ’Kypnai
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

®denepanbHbII HEHTP
UH(POPMALIMOOHO-
00pa30oBaTENbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUIEKIIUS LU (POBBIX

00pa3zoBaTeNbHBIX
pecypcos (EK 1IOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IIKOJIE -
http://hvsh.ru ’Kypnain
«EcTecTBeHHBIE HAYKH) -
http://www.enauki.ru

165-
166

KocMmernueckue u mapdromepHbie
cpeacrtsa. beiToBas xumus

14.05.2024

®denepanbHbI HUEHTP
UH(POPMALILOOHO-



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

00pa3oBaTENIBLHBIXPECYPCOB
(®LUOP) -
http://fcior.edu.ru Equnas
KOJUIEKIHS HU(PPOBBIX
00pa30oBaTeNbHBIX
pecypcos (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHUS B LIKOJIE -
http://hvsh.ru XKypnain
«EcTecTBEeHHBIE HAYKH) -
http://www.enauki.ru

167-
168

XHUMHS B CTPOUTEIIBCTBE.
Baxwuelimme cTpouTeNnbHbIE U
KOHCTPYKIIMOHHBIE MAaTEPUAJIbI

0

15.05.2024

®denepanbHbII HEHTP
MH(}OPMaLIOOHO-
00pa30BaTeNIbHBIXPECYPCOB
(PLHNOP) -
http://fcior.edu.ru Equnas
KOJUTEKIIUS U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB (EK LIOP)
http://school-
collection.edu.ru/ XXypuan
«XUMHS B IITKOJIE -
http://hvsh.ru Kypran
«EcTecTBeHHBIE HAYKH -
http://www.enauki.ru

169

XUMHA B CEILCKOM XO3HCTBE.
Oprannydeckue 1 MUHEPATbHBIC
ynoopeHus

0

16.05.2024

®denepanbHbIA HEHTP
nH(}OpMaIMOOHO-
00pa30BaTENILHBIXPECYPCOB
(®LUOP) -



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/

http://fcior.edu.ru Enqunas
KOJUTEKITUS U(PPOBBIX
06p330BaTeJ'IBHBIX
pecypcos (EK ILIOP)
http://school-
collection.edu.ru/ Xypuan
«XHUMHS B IIIKOJIEY -
http://hvsh.ru XKypnan
«EcTecTBeHHEBIE HayKu» -
http://www.enauki.ru

170

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

17.05.2024

®denepanbHbII HUEHTP
UHPOPMALIMOOHO-
00pa30BaTeNbHBIXPECYPCOB
(®LUNOP) -
http://fcior.edu.ru Eqnnas
KOJUIEKIMS HUPPOBBIX
00pa3oBaTeNnbHBIX
pecypcos (EK I1OP)
http://school-
collection.edu.ru/ XKypuan
«XUMHUS B LIKOJIE) -
http://hvsh.ru XKypnan
«EcTecTBeHHBIC HAYKY -
http://www.enauki.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170



http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/
http://fcior.edu.ru/
http://school-/
http://hvsh.ru/
http://www.enauki.ru/




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus.10-11 knacce. bazoBbliii ypoBeHb: y4eOHUK J1s 00111e00pa3oBaTEIbHbIX
YUYPEKICHUN

/0.C.I'abpuenss. -M.: Ipoda, 2013

Xumus. 10-11 knacce. [IpodunbHblid ypOBEHb: YUYCOHUK JIJIs1
001eo0pa3oBaTeIbHBIX YUPEKACHUM /

O.C. I'abpuensu, ®.H. Mackaes u 1p.— M.: JIpoda, 2009.

Opranuueckas XuMHUsl B TECTaX, 3aja4ax, ynpaxueHnusax. 10 k. — ['abpuensu
0O.C., Octpoymon M1.T".,

M.: ipoca 2003-2005.

Tectol o xumuu: 10-i ki.: k yueonuky O.C.I'abpuensina u ap. «Xumus. 10
knacc» / M.A.Ps60B,

P.B.JIunbko, E.}O.HeBckas. — M.: «DOx3amen», 2006. — 158 c.

3amayHuK Mo XuMuu A1 yyanuxcs 10 kimacca o6meoOpa3zoBaTebHbIX
yapexaenuii: [IpodunbHbrit

ypoBenb, Ky3nenosa H.E., JIEskun A.H.- M.: Bentana-I"pad, 2007
Marepuans! ayis noaroroBku k EI'D: EI'D 2011. Xumus. Tematuueckue

TPCHHUPOBOYHLBIC 3a1aHNUA /

H.A.Coxonosa. —M.: Okcmo, 2011.



METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Xumus.10-11 knacce. bazoBbliil ypoBeHb: yU4eOHUK I 00111e00pa3oBaTEIbHbIX
YUYPEKICHUN

/O.C.I"'abpuensH. -M.: Ipoda, 2013

Xumus. 10-11 xmacc. [IpodunbHbIil ypoBeHB: yUeOHUK IS

001eo0pa3oBaTeIbHBIX YUPEKACHUM /

O.C. I'abpuensn, ®.H. Mackae u np.— M.: [Ipoda, 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1. ®enepanbHbIi IEHTP UH(POPMaLIOOHO-00pa3oBaTenbHbIXpecypcoB (PIINOP)
http://fcior.edu.ru

2. Enunas komiekuus nudpoBeix oopazosarenbHbix pecypcos (EK LIOP)
http://school-

collection.edu.ru/

3. Kypnan «Xumus B mkosey - http://hvsh.ru

4. XKypnan «EctrectBennbie Haykn» - http://www.enauki.ru

5. http://olimp.di stant.ru/ - qucTaHIMOHHAS OJUMIIMA/IA IIIKOJLHUKOB, 3aaHHs U
OTBETHI

6. http://www.alhimik.ru - monesnbie coBeTbl, 3 (HEKTHBIEC OMBITHI, XUMHYECKUE
HOBOCTH,

BUPTYaJIbHBIN PENIETUTOD.



7. http://www.alleng.ru/edu/chem6.htm - onumuagel Mo XUMUH, 331244 U
3ajaHUS OJIUMITAA]

I10 XUMHH PA3JIMYHBIX JICT (C OTBCTAMH U PpCHICHUAMU, U oe3 OTBCTOB)






