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[TOSICHUTEJIbHAS 3AIINCKA

PaGodas MpOrpaMMa o XHMHHA HA YPOBHE CPEHETo 00miero obpazosanps pazpaboTana Ha
ocrose dezepansHoro 3axona or 29.12.2012 Ne 273-03 «O6 obpasosanuu B Poccuiickoit
deepann», TpebGoBaHAi K PE3yNbTATaM OCBOCHHA denepanprO¥ 0Opa30BATENBHOM TPOTPAMMEL
cpepHero  oOIIEro obpazopanusa(@OIl  COO), NpEeNCTaBICHHBIX B OenepalibHOM
rOCYIApCTBEHHOM OOpa3oBATENIBHOM CTaHAAPTE COO, ¢ yuérom Komnuenmu npernojaBaHud
yuebHOro mpeaMera «XuMus» B 00pa3oBaTENBHBIX OPTaHU3AIMAX Poccniickoii ®enepauny,
peaNH3yIONIX OCHOBHEIE 00pa30BaTe/bHEIE MPOTPaMMBL, H OCHOBHBIX nonoxendi «CtpaTeruy
passuTHA BOcIHTaHHA B Poccuiickol depepanpu ma nepuon Ao 2025 rogax (PaciopsoxeHue
Tpasurenscrpa PO o1 29.05. 2015 Ne 996 - p.).

XuMus Ha YpOBHE YIIyONEHHOTO M3YYEHHA 3AHHMAcT BAOKHOE MECTO B CHCTEME
€CTCCTBEHHO-HAYYHOrO 00pa3zoBapms —y4alHXcs 10-11 xnaccop. MHMsyuenme TIpeIMETa,
peamizyeMoe B YCIOBMAX u(QepeHIHpoBanHOro, npoduiasHEOoro oO0ydYeHus, IPU3BAHO
oGecireuTs 06Meo6pPa3oRaTENBHYI0 M OOMIEKYNBTYPHYIO HOJIOTOBKY BBITYCKHMKOB IIKOIEL,
HeoGXOIMYIO TS AITAIH KX K GbICTPO MEHSIOUMMCS YCTIOBHAM XU3HH B COLIYME, & TaKxe
1714 TpOnobKeHus OOydYeHHs B OpraHH3aIMaX npodeccuoHanbEoro 00pasoBaHusd, B KOTOPBIX
XUMHAS SBISCTCS OJ(HOM M3 IPHOPHTETHRIX TUCITHTIIAMH.

B mporpaMMe ©O XWMMHM Ha3HAYeHHE NpCIMeTa «XuMusiy TOTydaeT HOoJpoOHYIO
MHTEPIPETAIMI0 B COOTREICTBHE ¢ OCHOBONIONAraioMIAMHA TONOKCHHAMH dIroc CO0 o
B3aEMOOGYCIOBICHHOCTH IICNeH, CojepiKanns, pe3yIbTaroB o6yuenns B TpeOOBaHHUM K YPOBHIO
[OATOTOBKE BBIIYCKHHKOB. CBHAETENRCTBOM TOMY HBIIOTCH CIEAYIOIME BLUIOIHACMBIC
IPOrpaMMOii 10 XHMHH QYHKIIHH:

o pEGOPMAIMOHHO-METONIUYECKAs, PEaNTn3aul KoTopoli ofecnedyuBaeT IOJYICHHE
TIPEACTABIEHU O LK, CONEPXanuy, OOIel CTpaTeTyH o0yuenys, BOCIHUTAHUA M

. pasBUTHS OOYHAIOMUXCA CPEJCTBAME IPEMETA, U3YHIacMOTro B paMKax KOHKPETHOrO
npodumns;

o  OpraHM3AMHMOHHO-IUIAHAPYIONIAf, KOTOpas IIPeTyCMaTPHBacT OTPE/ICICHHE: IPWHIAIOB
CTPYKTYPUPOBAHHS H  TOCICHOBATEILHOCTH u3ydeHHa  yd4eOHOro MarepHaia,
KOJMYECTBEHHBIX H KAaUECTBCHHBIX €ro XapakTepPHCTHK; IOAXOM0B K dopMHUPOBAHHIO
CONEPHKATENHLHON OCHOBEL KOHTPOJIS H OHCHKH 06pa3oBATCIBHBIX HOCTH/KEHHI
oByJaoNMxcs B paMKax MTOrOBOH aTTeCTallHy B dopMe eUHOTO TOCYNapCTBEHHOTO
JK3aMeHA 110 XMMHH.

TIporpamma Ui yIITyONEHHOTO M3YICHUA XUMUH:

e YCTAHABIMBAET MHBAPHAHTHOE NPCAMETHOC COACPIKAMUC, obs3aTeNpHoe A M3YICHHS B
paMKax OTAEIbHBIX MPO(HNeH, IpefycMaTPUBAeT PACIpEICICHIS 1 CTPYKTYPHPOBAHKE
€ro 110 KIIACCaM, OCHOBHBIM COEPMKATENEHEIM JIMHMAM/ pas3zieniaM Kypea,

e IafT NIPHMEPHOE pacTpeiencHue yIeOHOTO BPEMCHH, PEKOMEHIYEMOTO JUL H3YICHMA
OTHCNBHBIX TEM;

e TpeanaraeT MPHMEPHYIO TOCIE/I0BATENEHOCTD H3YHCHHA y4e0HOoro MaTepHala ¢ yIeTom
JIOTMKH TIOCTPOEHHS Kypca, BEYTPHIIPEAMETHEIX H MEXIPEAMETHLIX CBA3EH;

e JA8T METOINMUECKYIO MHTEPHPCTAIMIO IleNed W 3ajad M3Y9ICHHS NpeaMeTa Ha
yrnyGiIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPHOPATETOB B CHCTEME CPEAHETO obero
o6pa3osanms, CONEPKATENbHOM XApaKTePHCTHKH MIAHMPYCMBIX Pe3ylLbTaToB OCBOCHMS
OCHOBHOI 06PA20BaTETBHOM MPOrPAMME] CPEHETO O0MIEro o6paszoBanusl (JIMYHOCTHBIX,
METAMpPEAMETHEIX, NPEAMETHBIX), a Taloke C YYETOM OCHOBHBIX BIJOB yuebno-
O3HABATE/BELIX AEHCTBIIE 00yJarOIIErocs 0 OCBOSHHAIO COACPIKAHMAS NPEIMETA.

ITo BCeM HA3BAHHEIM TO3UIMAM B IPOrPaMMe 10 XHMMH ITPe/lyCMOTPEHa MTPecMCTBEHHOCTD
¢ 06yu4eHHEM XEMHIH Ha YPOBHE OCHOBHOTO 0OIIETO o6pasopanus. 3a Mpe/elaMu YCTaHORJICHHOH
IpOrpaMMO#l 10 XHUMHH 00A3aTeNBHON (MHRAPHAKTHOM) COCTABISIOMCH COMEPIKAHMS yueOHOTO
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TTo BceM Ha3sBaHHBIM IIO3UIMAM B IMPOrpaMMe Mo XUMHH HpelyCMOTPEHa IPEEMCTRCHHOCTE
¢ o0y4eHreM XUMHUH Ha YPOBHE OCHOBHOTO 06ImIero oOpasopanus. 3a Npe/ieaMB YCTaHOBICHHOMA
mporpamMmoii mo Xxumur o6s3aTensHOM (HHBApHaHTHO#M) cocTaBisomel conepxanus y4eOHOro
npexMera « XUMHSL» OCTaéTCA BO3MOKHOCTH BHIOOpa €r0 BApHATHBHON COCTABILAIONIEH, KOTOpas
JOJDKHA ONPENENITHCA B COOTBETCTBHY C HalpaBlieHHEM KOHKpeTHOTo npoduig obydeHns.

B cooteerctBHE ¢ KoHmenTyamsHeME mnonoxenmsmd OI'OC COO o mHasHaveHmm
npeaMeToB 6a30BOTO M YLIyONEHHOrO YPoBHEi B cicTeMe QU depeHIMporaHEOro 00ydeHNs Ha
YPOBHE CpeiHero 00mero 00pa3oBpaHRs XMMAS Ha YPOBHE YIIIyONEHHOTO H3YYEHHA HAPABIICH HA
PEAIH3AIMIO IPEEMCTBEHHOCTH C MIOCHEAYIOIIHM 3TAIOM [TOTydeHHs XUMAYecKoro o0pazopaHusa
B paMKaxX H3Y4eHHs CICHHAIBHEIX €CTECTBEHHO-HAYIHEIX U XMMHICCKUX JUCIUILLIH B By3aX H
OpraHM3anMsax cpeprero npodeccHoHaNEHOro obpasosanus. B 3ol cBA3H M3ydeHME mpeMera
«X¥UMHA» OPHCHTAPOBAHO NPEUMYILECTBCHHO Ha PAaCIIUpeHHe K YIIIyOleHHE TEOPETHYECKOH 1
NpaKTHIECKOH MOATOTOBKH 00ydYaromumxcs, BEIOPaBIIUX oNpefenéHHbH npoduis obydenns, B
TOM 9HCIC¢ C IEPCHCKTHBOM ITOCHERYIOMErO IIONYYeHHs XHMH4ecKoro o0pa3oBaHHS B
oprasmzamuax mpodeccaonansHoro obpazopanus. Hapsny ¢ atum, B cere Tpebopammii ®I'OC
COO k mWIaHEPYEeMBIM PE3YJIBTATAM OCBOCHHS (elepanbrHol 00pa3oBaTENbHOHR IPOrpaMMb!
cpemdero oOmero o0pa3oBaHMA H3YYCHHE IpeAMeTa «XHMMHA» OPHCHTHPOBAHO TaKkKe Ha
peleHre 3a/1a9 BOCIIATAHAA B CONUANLHOTO pa3BATHA 00yJaroIuXcs, Ha HOpPMEPOBAHHE Y HUX
OOMICHHTEIUICKTYaAIBHEIX YMEHHI, YMECHHH paluoHaln3aiuH ydeOHOro Tpy/Aa M 0000MEHHBIX
CII0CO00B IEATENHLHOCTH, HEMEIONMX MEXHCUHILTHHAPHE, HAMIpeMEeTHELT XapakTep.

CocTaBngiomuMe IIpeMeTa «XUMHA» Ha YpOBHE YIIYONEHHOIO HM3YyYEHHA SBILTIOTCH
yryGonéHnsie Kypesl — «Opragudeckas xuMug» # «O0mas ¥ Heopravmdeckas Xxumusa». Ilpm
OIPEACIICHUA MOAXOMOB K OTOOPY M CTPYKTYPHOH OpraHM3alliH CONEPXKaHMA 3THX KYPCOB B
NporpaMMe Mo XHMMH 332 OCHOBY nprHaTsl nonoxkenns OI'OC COO o paznmumax 6azosoro u
yrayOaEHHOr0 YpoBHEH H3y9eHHu I HPEIMETa.

OcHoBy cofepxaHua KypcoB «Opranudeckas xumua» M «OOmasd M HeopranudecKas
XMMHAY» COCTABJIACT COBOKYUHOCTH [IpeAMETHHIX 3HAHWH H YMEHHI, OTHOCAIHEXCA K 6a30BOMY
YPOBHIO H3ydeHHS NpeaMeTa. JTa CUCTEMa 3HAaHHH NONydYacT ONpeNeléHHOE TEOPETHIECKOS
JIOLIONIHEHAE, MO3BOIMIONIEE  OCO3HAHHO  OCBOMTH  CYyIIecTBeHHO Oomemmidi  00BEM
¢axronormueckoro mMarepraia. Tak, Ha yrayGaEHHOM ypoBHe M3ydeHHS IOpeaMeTa obecredeHa
BO3MOKHOCTE 3HAYHTENLHOTO YBEIHYeHMA O00bEMa 3HAHHMH O XUMHYECKHX JJIEMEHTaXx M
CBOIMCTBaX MX COCAWHCHMWI Ha OCHOBE PACIIHMPEHHS H YIUIyONEeHUs NpPEACTaBICHUA O CTPOCHUN
BEIECTBA, XHMHIECKOH CBA3M H 3aKOHOMEPHOCTAX IIPOTEKAHUA PEaxiuii, pacCMaTpABAEMEIX C
TOYKH 3pEHUA XHMHICCKOM KMHETHKY H TepMOAMHAMHKH. V3ydenue NMepHOJHIECKOTO 3aKOHA H
Ileproamdeckolf CHCTEMBI XHMHYECKMX  BJEMEHTOB  0asHpyercs Ha  COBPEMCHHBIX
KBAHTOBOMEXAHHIECKHMX IPCCTARICHHAX O CTPOSHHM aToMa. XHUMHIECKas CBA3EL 00BACHAETCA C
TOYKH 3peHHs SHEPreTHISCKIX H3MEHEHNH IIpY €€ 06pa3oBaHuy H pa3spyIICHMAM, a TAKKe C TOYKH
3peHAs MEXAHU3MORB & o0paszoBanus. Vi3yueHre TUIIOB peaKiiii JomonHAeTCS GopMHUpOBaHHEM
IIpe/ICTABICHNH 00 3IEKTPOXMMHYMECKHX MpolleccaX M 3JICKTPOIM3C PaciVIaBOB M PACTBOPOB
BEIIECTB. B Kypce OpraHMYecKOd XMMHH IIPH DAcCMOTPEHHHM pPEaxUMOHHOH CHOCOOHOCTH
CoeTUHEHHH yAenseTcs oco0oe BHEMAHUE BOIIpocaM 06 3NeKTpoHHEBIX dddekTax, 0 B3aMMHOM
BIIHAHHY aTOMOR B MONEKYJNaX U MEXaHHM3MaX PeaKIii.

Ocoboe 3Ha"YeHHe WMeEET TO, YTO Ha COAEpIKAHHE KypPCOB XUMMH YIIIyOJIEHHOIrO ypoBHA
H3Y9EeHHA A1 KJIACCOB OnpenenénHoro npoduns (rnapHsM 00pa3oM Ha UX CTPYKTYPY H Xapakrep
IOIoHEHMIt K o0mieii cucTeMe NpeAMEeTHBIX 3HaHUH) 0Ka3bIBAIOT BIIMSHHC CMEKHBIE IPEIMETHL
Taxk, HanpuMep, B COZEpKaHNH IIPEAMETa IS KNAaccoB XUMUKO-(pr3ugeckoro npodums 6onbmoe
3HAYCHHE OyNyT WMETh 3NeMEHTHl yueOHOro Marepuaia no obmeii xumum. Ilpw w3ydeHEm
npeaMeTa B JAHHOM CIIydae akueHT Oyznet ceiaH Ha OOUIHOCTE METOJOB II03HAHU:A, OOMHEOCTE
3aKOHOB H TEOPH B XAMHHM U B (PU3MKe: aTOMHO-MOJICKYJIApHAS Teopus (MOIEKyIIpHas TEOPHS B
(pu3HKe), 3aKOHBI COXPAHCHHSA MACCHI M SHEPrUH, 3aKOHBI TEPMOJHHAMMKH, 3JICKTPOJIH3a,
IIPEICTABJICHHSI O CTPOSHHH BEIIECTB H JAPYToe.




B To 7e BpeMd B COMEPKaHWH TIpeMeTa ISl KIacCOB XMMHKO-OHOJIOTHICCKOTO mpoduis
GONBONAI yACIBHEIM Bec GyIeT UMEeTh OpraHugeckasd XMMus. B 3ToM ciryuae npenocTaBiaeTCs
BO3MOJKHOCTE JUIS Gomee 00CTOSTENRFHOTO PACCMOTPEHHS XAMHYCCKOH OPraHu3aiy KIeTKM KaK
OMONOTHYECKOH CHCTEME], B COCTaB KOTOPOH BXOAAT, K IIPHMCDPY, TaKHe CTPYKTYPHEIC
KOMITOHEHTDI, KaK JUIHIEI, GEIKH, YITEBOALL, HYKICHHOBBIE KHMCIOTHl M Ipyrue. Ilpu srom
IHAHHS O COCTABE M CBOMCTBAX TIpejicraBurelicH OCHOBHBIX KJIACCOB OPraHMMCCKHX BEIICCTB
CIIY’KaT OCHOBO#H /I H3YUEHHS CYIIHOCTH [IPONECCOB POTOCHHTE3A, NbIXAHHS, IIMMECBAPEHHA.

B maHe (OPMMUPOBAHMSA OCHOB HAYYHOTO MHPOBO33PCHES, OCBOGHMA OOIICHAYYHBIX
METO/IOB TIO3HAHM M OIBITA MIPAKTHYECKOr0 MPUMEHEHHA HAYYHBIX 3HAHHH H3YICHHE IIPEIMETA
«XHMUA» Ha yriayGnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBA3AX ¢ YIeOHBIMH IPEIMETaMH, BXOIANMMH B COCTAB MPEIMCTHBIX
o6nacreit «ECTeCTBEHHO-HAYYHEIE IPEAMETEI», «MareMaTuka ¥ HHpopMaTuka» i «PyCcKuit 351K
| JIATEepaTypar.

IIpy m3yuenmn yaeOGHOro mpeaMera «XHMHA» Ha YriyOn€HHOM YPORHE TAKOKE, KK HA
YpOBHE OCHOBHOTO ¥ cpeaHero oOmero obpasopanus (Ha GasoBOM VpOBHE), 3ajadci
HEPBOCTENEHHON 3HAYHMOCTH SBIACTCA (POPMHPOBAHME OCHOB HAYKH XHMHH Kak obnactu
COBPEMEHHOTO E€CTeCTBO3HAHHA, IPAKTHYECKOH JeATeNbHOCTH YEIOBCKA W ONHOro M3
KOMIIOHEHTOB MHPOBOI KYNHTYpEL Pemenne 9T0i 3ajadn Ha yriayOnEHHOM ypOBHE M3YUEHHS
TpeAMETA PEAIOJIaTaeT Peak3alliio TAKKMX HENCH, Kak:

e (opMHpPOBAIKE HPEACTABNCHUI: O MATEPHAIILHOM €IHHCTBE MUPa, 3aKOHOMECPHOCTAX H
TO3HABAEMOCTH SBJIEHHH IPHPOML], O MECTE XMMKH B CHCTEME ECTECTBEHHBIX HAYK M €
BeAylel ponm B o0ecHeveHWd YCTOMYHBOTO PasBHTHS 9UEJOBEHUCCTBA B POIICHUH
mpobiieM JKOJOTHYECKOH, SHEPreTMIecKod K NHMIIEBOH 0e30HacHOCTH, B PAa3BHTAH
MEJIHITMHEL, CO3AAHUE HOBBIX MATEPHAIOB, HOBHX HCTOYHHKOB SHCPTHH, B 00CCIEYCHHH
PANHOHATEHOTO MPUPOAONOIE30BAHNA, B (HOPMHPOBANME MHPOBO33PEHHI H obmei
KYJbTYpHl 4CIOBEKA, a TAKKE JKONOTHUECKHM OOOCHOBAHHOTO OTHOIUEHHS K CBOCMY
3J0POBKIO U IPUPOTHOH Cpee;

e OCROGHHE CHCTEMBI 3HAHMH, JICKANMX B OCHOBE XHMHYECKOH COCTABNSIOMICH
ECTECTBCHHO-HAYIHOM KapTHHEI MHpa: GYH/AMEHTATBHBIX MOHSTHH, 3aKOHOB H TCOPHH
XHMHH, COBPEMEHHBIX TPEACTABICHUI O CTPOSHMM BEILIECTRA Ha PAasHBIX yPOBHAX —
ATOMHOM, HOHHO-MOJEKYISPHOM, HAIAMOJEKYJNAPHOM, O TCPMOJHHAMHYCCKHX U
KHHETHIECKMX 3aKOHOMEPHOCTAX IPOTEKAHHS XHMMYECKHX DPEdKInH, O XHMHIECKOM
PAaBHOBECHH, DACTEOPAX M MUCHEPCHBIX CHCTEMax, 00 OOIEX Hay4HBIX IPHHELHAIEX
XUMHUYECKOTO IPOM3BOACTEA;

o ¢dopmupoBaHme y OOYUOMMXCS OCO3HAHHOTO IOHMMAHHSL BOCTPEOOBZHHOCTH
CHCTEMHBIX XUMHUYECKHX 3HAHHM IS OOBSCHEHHS KITOUERbIX HIEH H pobieM
COBPEMEHHON XHMHH, JUI OOBACHEHMS M IIPOTHO3MPOBAHMs SBICHHH, HMCIOMIMX
€CTECTBCHHO-HAYTHYIO IIPUPO/Y; TPAMOTHOTO PEllleHns Ipobnem, CBA3AHHBIX ¢ XHMUCH,
IPOrHO3MPOBAHHS, AHAMH3A W ONGHKH C IIO3MIMH SKOJIOrHYECKOH Oe30macHocTH
IOCTEACTBHY GHITOBONH M NPOW3BOJICTBEHHOM RCATENBHOCTH YEIIOBEKA, CBS3AHHOH ¢
XHMHHECKUM TTPOM3BOACTBOM, HCIIOTB30BAHHEM U IEPepaboTKOH BeIICCTB;

o yriyGieHWe NPEACTABIEHHH O HAYYHBIX METONAX TO3HAHMA, HEOOXOMUMBIX JUIA
MPHOBGPETeHNs] YMEHHAN OPUEHTHPOBATECA B MHpPE BEINECTB M OOBSCHCHHA XHMHIECKHX
ABJIEHH, HMEIOMIHX MECTO B IPHPOJE, B IIPAKTHICCKOH NEATEILHOCTH U [OBCENHEBHOM
YKIZHH.

B wiaHe pean3aliy NEPBOOIEPEIHBIX BOCITATEIBHEIX H PASBHBAIOIMX (YHKIIHI [EFOCTHO!
CHCTEMBL CPEeRHEro obIIero obpasoBanys MPH M3YYCHHH IpeaMera «XUMHL» Ha YIIyOIEHHOM
YpOBHE 0CO0YI0 aKTYAlBHOCTE NPHOOPETAIOT TAKUE HETH M 3a1a9H, KaK:

¢ BOCIHTAHHE YOEHKIEHHOCTH B [O3HABACMOCTH ABJICHUA IPAPOABI, YBAXKCHHA K IIPOLECCY
TBOpYECTBA B ODNACTH TEOPETHYECKHX M IPHKNATHLIX MCCICTOBAHME B XHMMH,
(pOpMHPOBAHKE MHPOEBO33PEHHA, COOTBCTCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BMTHA

HaYKH,



e pa3sBUTHE MOTHBAIMH K OOY4eHHIO M IO3HAHMIO, CIOCOOHOCTEH K CaAMOKOHTPOIIO H
CaMOBOCIMTAHHIO Ha OCHOBE YCBOSHHA O0IMCIEN0BEIECKIX NEHHOCTEH];

*  Da3sBHTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYANBHBIX H TBOPIECKAX CIOCOOHOCTEH
oByuaronuxcs, GOPMHEPOBAHHAE Y HUX COZHATENBHOTO OTHOMEHUA K CaMo00pa3oBaHuIo H
HEOpPEPHIBHOMY OOpa3OBaHHIO KaK YCIOBHIO YCICINHOM IpodecCHOHAIBHOH M
00NIECTBEHHOM JEeATENBHOCTH, OTBEICTBEHHOI'O OTHOINCHMSA K CBOEMY 3/IOPOBBIO H
OTpeOHOCTH B 3A0POBOM 00pase XU3HH;

e ¢dopMupoBaHHe YMEHHMHl ¥ HAEBEIKOB pPa3syMHOIO IIPHPOJONONbL3OBAHUA, PA3BHTHE
SKOJIOFMIECKOH  KyNbTYphl,  [pHOOpeTeHWe  ONbIT2  OOMECTBEHHO-HONE3HOH
BKOJIOTHIECKOH NCATEIEHOCTH.

ObIee 9HCII0 YACOB, IPEAYCMOTPEHHBIX 1A H3YHIeHUI XHMUH Ha yriyOIeHHOM YPOBHC

cpeanero obmero o6paszosanus, coctaBieT 204 vacos: B 10 xnacce — 102 gaca (3 yaca B
Henemo), B 11 kimacce — 102 gaca (3 9aca B HeAemo).



COJIEPXXAHUE OBYUYEHMA

10 KJACC
OPTAHMYECKAS XUMHSL

Teopernueckne 0CHOBBI OPraHHICCKOH XHMHH.

[lpeamer ¥ 3HAYEHWE OPraHMYECKOM XHMHH, TPEACTABICHHE O MHOTr000paznu
OpPraHHyCCKHX COSTUHECHHH,

SNeKTPOHHOE CTPOEHHE AaTOMA YIVIEpoZia: OCHOBHOE M BO3OYXACHHOE COCTOSHHS.
BaJicHTHEIE BOBMOKHOCTH aTOMa yriiepoja. XHUMUHecKas CBA3bL B OPraHdIeCKUX COeJUHCHHAX.
Tuns! THOPHIM3AINAH aTOMHBIX OpOuTanedl yriepona. MexaHusMbl OOpasoOBaHUS KOBAJICHTHOH
cBs3H (0OMEHHBIH M JJOHOPHO-aKIENTOPHEI). THIIEI IepeKPELIBAHMS ATOMHBIX OpOHTaNei, o- i 7t-
ces3u. OnnmapHas, JBodHAs W Tpoiimas cBa3b. CrnocoOB pasphiBa CBd3e€ll B MONEKYNAX
OpraHMYEeCKHX BemecTs. ITomaTie o cBOGOHOM pajHKane, Hykieodune i snexrTpoduie.

Teopuss CTpoeHHs OpraHW9ecKux coexuHeHHH AM. bByrneposa H COBPEMEHHBIE
TIPECTABIEHHS O CTPYKTYPE MOJEKYIl. 3HAYEHHE TEOPUH CTPOEHHS OPTaHHYECKUX COSMHEHHH.
Monexyaapaele B CTpykTypuble ¢opmynsl. CrpykTypHsie (GOpMYIBI PasIHYHBIX BHJIOB!
pasBépHyTas, CokpaméHHas, ckenerHas. M3somepus. Buasl wu3oMmepuH: CTpyKTYpHad,
IPOCTPAHCTREHHAL. DieKTponnble 3Qdextel B MOIEKyNaX OpPraHMYeCKHX COCMMHCHHH
(MEMYKTUBHBIN B Me30MepHLIi 3 PeKTsI).

TIpesicTaBIEHHE O KIACCHPUKANAN OPrasiyecKux Bemects. [lonsTre 0 GyHKUHOHAEHON
rpynmne. Tomonorus. [omonoraueckne psapl. CHCTEMATHIECKAs HOMEHKIATYpa OPradHICCKHX
coemguneruit ((UPAC) H TpHBHATLHBIC HA3BAHUS OT/EIBHEIX IPEICTABUTENEH.

OcobennocTs M KiaccH(uKamus  oprammdeckux — peaxumif.  OKHCIHTENBHO-
BOCCTAHOBUTEILHEIE PEaKIIMK B OPraHHYCCKON XMMHH.

DKCHEPUMCHTAIBHEIE METOJ(HI M3YUCHUs BEIIECTB M WX TIPEBPANICHUN: O3HAKOMICHHE C
o0pasiaMH OpraHHYecCKHX BeIIeCTB M MaTepHalaMH Ha MX OCHOBE, OIBITHI IIO IPCBPAIICHHIO
OPraHUYecKHX BEIIECTB IIPH HarpeBammd  (WiaBiewe, oOYIIMBaEHE W TOpeHHE),
KOHCTPYHPOBAHHE MOJIENIEH MOJIEKY I OPTaHHYCCKHUX BEIICCTR.

Vraesoaopoasnl.

Ankagsl. ToMoIoraYeckuii paa ajikaHos, obmas Qopmyna, HOMCHKIATYPAa H H30MEPHIL.
DJEKTPONHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYT ANKAHOB, SP”-rMOpHAM3allis aTOMHBIX
opbuTaneii yriepona, 6-cBa3b. DH3HUCCKHE CBOMCTBA ATKAHOB.

XUMHAYECKHE CBOMCTBA ANKAHOB: PCAKIHK 3aMENIeHHs, H30MEPH3AHY, ACTHAPHPOBAHNUS,
[MKTH3ALHH, IHMPOJIM3a, KPOKWHra, Topenms. [IpejicTaBIeHHe O MEXaHM3ME PpeaKuuii
PaJIMKATHFHOTO 3aMEIIECHH .

Haxoxnenre B npupoae. Croco0r noNy4YeHNs B IPAMEHEeHHE aIKaHOB.

[Tuxnoankansl. O6mas popMyna, HOMEHKIaTypa 1 u3omepia. OcoGeHHOCTH CTPOCHAS M
XAMHYECKHX CBOMCTE MamexX (LHKJIODponaH, IMKIOOyTaH) ¥ OOBMHBIX (LMKITONEHTAH,
UKIIOTEKCAH) IIMKIoANTKaHoB. Coco0pl Noly4eH s i IPAMEHEHHE M KIIOAIKAHOB.

Ankensr. TOMONOTHYECKH pAA AIKEHOB, 00mas Gopmya, HOMEHKIATYPA. DIEKTPOHHOE 1
LIPOCTPAHCTBEHHOE CTPOSHME MOJICKYX ANKEHOB, Sp’-TUOpHMIM3aIEs ATOMHBEIX OpOHTanei
yrilepond, o- H n-CBsi3u. CTPYKTYpHAS W reoMeTpuuccKas (Muc-Tpanc-) usomepus. Pusmueckue
CBOMCTR2 AJKCHOB. XHMHUECKHE CBOMCTBA: DPEAKIHMW NPHCOCIMHCHHS, 3aMeIICHHS B O-
HONOJKEHNE TIPH JBOMHOH CBS3M, LONMMEpPH3AIMH M OKucheHums. [lpasuino MapkoOBHHKOBA.
KayecTBeHHEIE peaxUd Ha ABOMHYIO CBsi3b. CIOCOOH! OIyYeHHA U IPHMEHCHHE ANKCHOB.

AJIKaTHEHEL Knaccnduxars JIKATHCHOB (conpsnKEHHELR,
W30IHPOBAHHEIE, Kymyaupoganneie). (OcoOeHHOCTH SNEKTPOHHOrO CTPOSHHS H XHMHYECKHX
CBOICTB CONPSKEHHBIX HUEHOB, 1,2- m 1.4-mpucoemunenme. Ilommepusanus COnpKEHHBIX
nuenos. Croco0sE MONYYeHHs H IPUMEHEHHE AlNKaJHeHOB.
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Anxnun, ToMonormgeckuii pan ajakueoB, o0m@as GopMyna, HOMEHKIATYpa B H30MEPHA,
DNeKTPOHHOE U HPOCTPAHCTBEHHOE CTPOSHHE MOJEKYN aJKHHOB, SP-THOPUAM3AIMSA aTOMHEIX
opbutaneit yrieposa. ®mi3mueckme CcBOHCTBA aIKMHOB., XMMHYECKHE CBOMCTBA: DPEAKIWH
OpUCOSAMHEHHA, JUMEPH3AMK ¥ TpUMepH3aryy, okuciaeHHnd. KucHoTHBIE CBOHCTBA alKHHOB,
MMEIOMMX KOHIEBYIO TPOMHYIO CBS3b. KauecTBeHHBIE peaxuMy Ha TpoiHyo cBask. CrmocoOs
NIOTyUeHHs H IPEMECHEHHE alKMHOB.

ApoMaTugeckne yrneBogopos! (apeHsr). ['oMonornueckuit psy apedos, obmas dopmyna,
HOMEHKJIATYPa H H30MEPH:. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHHE MOJEKYINBI Gerzona.
dusuyeckne CBOHCTBa apeHOB. XHMHUYECKHEe CBoiicTBa OeH30Ia H €ro IOMOJIOTOB: PEaKiud
3aMeImeHHud B OEH30JIbHOM KOJNBLE H YIICBOAOPOAHOM paJHKale, PEaKIHH IPHCOCIHHECHHS,
OKHCIIEHHE ToMoJIoroB Oenzona. IIpeacrapneHue 00 OpHEHTHPYIONECM ACHCTBHHE 3aMECTHTEIICH B
GEH30IBHOM KOJIbIE HA MPHMEPe AIKMIBHBEIX PAJUKAoB, KapOOKCHILHOH, MMAPOKCHIILHOH,
AMHHO- M HHUTPOTPYINE], aroMoOB ramoreHoB. Oco0eHHOCTH XHMHYECKHX CBOMCTB CTHpONA.
TMomamMepusanus ctupona. CnocoObl NOTYyYEHHI U IPHMEHEHHE apOMaTHYeCKUX YTIIEBOAOPOJIOB.

Ipupomusti ras. [lonytaeie Hedransie rassl. Hedte m e€ npomcxoxaesune. Kamenunrii
YroNb W IPOAYKTH ero nepepaborkm. CrocoOsl mepepaboTKe HedTH: TIEPErOHKa, KPEKHHT
(TepMuYECKHii, KaTanuTAYecKui), pudopMunr, mupoim3. IIpoaykrsl nepepabotke HedTH, HX
IpHMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.

I'eHeTHYECKad CBA3b MEXKAY Pa3IMIHBIMYU KIaCCaMH YIICBOZOPOIOB.

DIIEKTPOHHOE CTPOCHHE TANOTeHIIPOH3BOJHBIX YIJIEBOAOPOJOR. PeaKkiHH 3aMemICHHS
TaloreHa Ha THAPOKCOIPYIITYy, HHTPOrPYIIY, IHAHOTPYIIY, aMHHOrpynmy. JelicTBue Ha
TAJIOTEHIPOM3BOAHEIE BOJHOTO M CIOMPTOBOrOo pacrBopa ménoum. BsaumoneiicTBue
IUraIoreHANKAHOB ¢ MArHHEM M IMHKOM. IIOHSTHE O METAUIOOPTaHHYECKHX COSARHEHHIX.
Hcnons3oBaHAE TaJIOTEHIPON3BOAHLIX YIVIEBOJOPONOB B OBITY, TEXHHMKE M IpPH CHHATE3E
OPraHHYECKHX BEIIECTB.

OKCIepUMEeHTANLHEIE METOAB H3YYCHHS BEIIECTB W HMX IPEBPAaNICHHA: H3ydeHUE
(PH3MIECKHX CBOMCTB YTIICBOAOPOAOB (PaCTBOPHMOCTD), KAYECTBEHHEIX PeaKIuil yTIEBOAOPOIOB
pasTAYHEIX KnaccoB (obecnpeamBanpe OpoMHOM WM HONHOH BOJEI, PacTBOpa IEpMaHTaHaTa
KaJisi, B3aUMOJIeiiCTBAC aneTHIeHa ¢ aMMHEAYHEIM PACTBOPOM okcHaa cepebpa(l)), kauecTBeHHOE
OGHapy)XCHHE YIIepoaa H BOXOPOJAa B OPIAHWYECKHMX BENICCTBAX, HOJYYCHHE 3THICHA H
H3yUeHHEe e€ro CBOMCTB, o3HakoMmieHue ¢ kotekmaavu «Hedtb» H «Yroms», ¢ obpasmamu
IIacTMace, KaygykoB M PE3HHBEl, MOJCTHPOBAHHME  MONEKYH  YITICBOXOPOJOB H
TANTOTeHNPOA3BOAHEIX YTHEBOAOPOIOB.

Kuciepoacoaepxamue opranadecKue coeANHEHN.

ITpenensesie omHoaroMHEBIe CcHHPTEL CTpoeHWE MONEKYN (HAa IPUMEPE METaHONA H
staHona). [oMomorageckuii paz, odmas popMyia, H30MEPUs, HOMEHKIIATYpa B KIACCHPUKAIHA.
(dH3MYeCKUC CBOMCTBa IpPEACNBHEIX OHHOATOMHEIX CIMPTOB. BOJOPOIHBIE CBA3M MEKIY
MONeKyJIaMH CITHPTOB. XAMHYECKHE CBOMCTBA: peakiMy 3aMENICHHs, ACTHAPATAIHH, OKACIICHH,
B3aMMOACHCTBHE C OpraHMYeCKUME H HEOPraHM9IcCKEME KicIoTaMu. KadecTBeHHas peaKMs Ha
OIJHOATOMHBIE CHHMPTH. JIeHCTBHE 3TaHONA W MeTaHolla Ha OpraHmsM deimoBeka. CrocoOnl
TIONyYeHHS H IPAMEHCHIE OTHOATOMHBIX CITHPTOB.

Ipocteie 3¢upsl, HOMeHKIaTypa ¥ uoMepus. OcobeHHoCTH (U3HIECKUX H XMMHIECKHX
CBOMCTB.

MHoroaToMHbIE CIHPTE — 3THJCHIVIMKONE M TINHICpHH. OH3HUECKHE H XHMHYECKHE
CBOIICTBA: pEaKIWHM 3aMENICHHA, B3auMOACHCTBHE C OpraHWYeCKMMH H HEOPraHHYECKHMU
KHCIIOTaMH, KadecTBeHHAs peakisl Ha MHOTOaTOMHEIE CIHpTEL. IlpencraBicHHE 0 MEXaHH3ME
peaknmii HyKiIeoQHIsHOro 3amemenus, elicTBre Ha opranmsM denoseka. CriocoOb1 monyIenust
H IPMMEHEHAE MHOTOATOMHEIX CITHPTOB.

®enosn. CTpoeHAE MONEKYIIEI, B3AMMHOE BIHSHHE THAPOKCOrPYINIE H OeH30LHOTO Apa.
Ouzmdeckue cBoiicTBa (eHona. OcoberHocTr XuMpdeckux cpolicTs (eHona. KavecrBennnle
peaknuu Ha ¢eHon. ToxcugHOCTh Qenona. Cnoco0bl NOIyYeHHMS H HOpHMEHEHHE (eHoIa.
derondopMaTBAETEAHAL CMOJIA.



KapOGoHWILHBIC COSIMHEHHS — aIBJACTHIL H KETOHBL OIEKTPOHHOE CTPOCHHE
KapGOHWIBHOH rpymis. [ OMONOTHYECKHE DSIBI &IBACTHIOB H KETOHOB, ofmias dopmyia,
H30MEpHS W HOMeHKIarypa. (OH3MUeCKue CBOMCTBA AIBICTHAOB M KETOHOB. XMMHYECKHE
CBOMCTBA aNbJETHOBR M KETOHOB: peakiuy npucoenuneHus. OKUCICHHE albICTH/IOR,
Ka4eCTBEHHBIE peakimu Ha anpaeruibi. CrrocoOBl HonyyeHus W IPUMEHCHHE ANBACTHIOB H
KCTOHOR.

OAHOOCHOBHBIC IpefensHEle KapOoHoBbie KHCTOTHL. (OCODCHHOCTH CTPOSHHs MOICKYI
KapGOHOBBIX Kucnor. M3omepms H HOMEBKIaTypa. (PH3MYecKHe CBOHCTBA OJHOOCHOBHEIX
TIpeIeTBHEIX KAPGOHOBBIX KHCIOT. BOZOPO/HEIE CBA3H MEXKITY MOJIEKYTaMH KapGOHOBBIX KHCIIOT.
XuUMHYECKAE CBOHCTBA: KHCIOTHBIC CBOMCTBA, peakiys STePHHKAIHE, PEAKIHH € YYACTHEM
YrIeBoZOpoaHoro pajmkana. OcoGeHHOCTH CBOMCTB MypaBbMHOH KHMCHOTHL IloHsrne o
IPOM3BONHBIX KAPGOHOBRIX KHCIOT — CIOXKHBIX 2hupax. MuorooGpasue KapOOHOBBIX KHCIOT.
OcoGeHHOCTH CBOMCTB HEIpPENeNbHEIX H apOMaTHUECKHX KapOOHOBBEIX KMCJIOT, AMKAPOOHOBBIX
KHCIOT, THAPOKCHKApOOHOBEIX KHCJOT. I[IPEACTABMTENH BEICIIMX KapOOHOBBIX KHCJOT:
CTEAPHHOBAsA, NATGMUTHHOBAS, ONCHHOBAs, AUHONECAS, JUHONEHOEAS KHUCIIOTHL. Croco0n1
HOMYYCHHS ¥ IPAMEHEHHE KaPOOHOBEIX KHCIIOT.

Cnoxnste 3¢upr. [omonoruyeckuii pan, obmas GopMyna, H3oMepHs M HOMEHKIATYpA.
Oy3vdeckre 0 XAMEYECKHE CBOMCTBA: TH/POJIN3 B KHCJIOH 1 METOYHOM cpere.

Xuprl. Crpoenue, Qu3ndeckue 1 XEMHYECKHE CROMCTBA JKHPOB: THAPOIM3 B KHCIOH H
menodrol cpene. OcobeHROCTH CBOHCTB KUPOB, COAEPIKAINUX OCTATKH HENPENEIBHBIX KHPHBX
KucioT. JXupsl B npHpoe.

MBUTA KaK COMM BRICHIMX KAPOOHOBBIX KHCIIOT, HX MOIOILEE JIEHCTRHE.

OGmasd XapaKkTEpPHCTHKA YIIeBOAOB. KuiaccmbHkammss YrieBomoB (MOHO-, MU- X
nosucaxapuaer). MoHocaxapuesl ITHOKo3a, (GpyKTo3a, TajakTosa, pubo3a, Ie3okcHpHOO3a.
duznveckre ceoiicTBa ¥ HaxoxAeHHe B upapoe. ©otocuaTe3. XMMHISCKHE CBOHCTRA TIIIOKO3BL
PEAKIMH C YYACTHEM CITEPTOBBIX | AJlbICTHAHO IPYIII, CIHPTOBOE H MOJIOYHOKHCIIOE GpoKeHue.
IIprveHEHHRE TIHOKO3EL, 6€ 3HaYeHue B KM3HENeATeNbHOCTH Opranu3Ma. Jlucaxapuyst: caxaposa,
ManbIO3a M JAaKTo3a. BOCCTAHABNMBAIONIME M HEBOCCTAHABIMBAIOLINE JIMCAXAPHIIEL [ HApOIM3
nucaxapuios. Haxokaenne B OPHPOAS H OpEMeHEHHE. [lomucaxapu/pl: Kpaxmal, IITAKOICH H
nenonosa, CTpoeHHe MaKpOMONEKysl KpaxMana, [IHKOTeHa ¥ LEUNON035L (DH3MIECKHS
CROICTBA KpaxMasa W IEUION03EL. XHMHYECKHE CBOMCTBA Kpaxmarna: THAPOJIH3, Ka9eCTBCHHA
pCaKIs ¢ MO/OM. XHMMHYECKHE CBOHCTBA IEIUIONO3bL I'HIPOIH3, TOJYHEHHC adupoB
Heunono3sl. [ToHsTHE 06 HCKYCCTBEHHEIX BOHOKHAX (BECKO03a, AllCTATHEIN MENK).

KCIEPHMERTATLHEIE METONbl H3YICHHS BENIECTE M WX IIPEBPAMEHHH: PAaCTBOPHMOCTE
Pa3IHYHBIX CIUPTOB B BOJE, B3aUMOAEHCTBHE 3TaHOIA C HATPHAEM, OKHCICHHE STHIOROTO CIIUPTA
B QILOETHI HA PACKAJISHHON MEIHOH IPOBOJIOKE, OKHCICHHE ITHIOBOTO CIHPTA AMXPOMATOM
Kanms (BO3MOYKHO HCIIOIE30BaHNE BHASOMATEPHATIOB), KAYCCTBCHHBIC PeaKIMy HA ATbICTHABI (c
ruppoxcupoM amammunacepebpa(l) u  rwiapoxcumom meyu(ll)), peaxums rIMIEpEHa  ©
ruapoxcuaom Meau(Il), XAMIUECKie CBOHCTBA PACTBOPA YKCYCHOH KHCIOTEI, B3aMMONEHCTBHE
pacTBopa LMOKO3b! ¢ THApokcuaoM Meau(ll), B3auMONGHCTBHMC Kpaxmana ¢ HOLOM, PEIICHHC
IKCIIEPUMEHTATLHBIX 3a1ad 1o TeMam «CriupTsr ¥ beHonby, «Kapbomopsie kucnoTsl. CI0KHEIE
SQUPEE».

A30TCOJEp:KAIHE OPIraHAIecKHe COCANHEHHUSL.

AMuUHBI — oOpragudeckHe [pou3BOAHble amMmaka. Koaccmbukarus — aMHAHOB:
amdaTAIeCKHe H apOMATHIECKHE; [IEPBUYHEIC, BTOPHIHEIE ¥ TpeTHIHble. CTPOSHHE MOJEKY,
obmas dopmMyria, HIOMEPHsS, HOMEHK/IATYpa W (QH3Mgeckuc cBOHCTBA. XMMHICCKOE CBOHCTBA
amaaTHIECKUX aMMHOB: OCHOBHLIE CBOMCTRA, AIKWIMPOBAHHE, B3AUMOICHCTBHE NEPBHIHLIX
AMMHOB € a30THCTOM KucnoToit. Colm alKunaMMOHMA.

AHWIIMH — NpeicTABMTENh AMAHOB apoMarHdecKoro pajga. CTpOeHHS aHMIMHA. B3anMmmoe
BIIMSHEE TPYHIl aToMOB B Monekyie aHunmHa. OcoGCHHOCTH XHMUYCCKHX CBOHCTB aHH/IHMHA.
KagecTBeHHBIC Peakini Ha ammwiuH. CHOCOOB NONYYeHHs M TPHMEHSHMC amu(aTHIecKHx
amMuHOB. [TonyyeHne aHUIVHa U3 HITPoOeH30 A,
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Amunokucnotel. Homenknarypa n uzoMepus. OTAENBHEIE IPEJCTABATEIH 0-aMEHOKHUCIIOT:
i, atanul. OU3AYecKre CBOMCTBa aMHHOKUCIIOT. XHUMHMYECKHE CBOMCTBA aMUHOKUCIIOT KaK
aM(pOTEepHBIX OpPraHMIECKHX COSUHEHHH, peakiis MoNHKOHASHCAllM, 00pa3oBaHye IIEITTHAHOH
CB3H. bHONOIHYEeCKOE 3HaYEHHE aMUHOKACIOT. CHHTE3 M THIPOIIH3 IENTHIOB.

Benkm Kax npupoauiie nonaMepsl. [leperynas, BTopydHas ¥ TPETHIHAS CTPYKTYpa OelKoB.
XuMmagecKue CBOicTBa GeNKOB; THAPOIIN3, JCHATYpalA, Ka9eCTBCHHEIE peaKIuK Ha OenKy.

DKCIIEpUMEHTANBHEIE METO/IBI H3VIEHUS BEIECTB H HX TPEBPalIEHIH: PACTBOPEHHE DEIIKOB
B BOJle, AeHaTypauus OENKOB HpH HAI'PSBaHHM, IBETHEIE pPeaKIMH Ha OCNKM, pEHICHHE
SKCIEPUMEHTANBHBIX 33/1ad IO TeMaM «A30TCOAEPKAINME OPraHUYECKHE COCTWHEHHA» H
«PacnozHaBaHEREe OPraHWIECKHX COSTHHEHHIY,

BricokoMoJIeKyIApHBIE COeIHHEHHUS.

OCHOBHEIE TOHATHA XWMHHM BHICOKOMOJEKY/IAPHBIX COSAHMHECHWH: MOHOMED, HOIHMED,
CTPYKTYPHOE 3BEHO, CTElEHb IIONAMEpPH3ANAN, CPeNHAA MOIEKy/IipHad Macca., OCHOBHLIC
METOMEI CHHTE32 BRICOKOMONEKYISPHBIX COEAUHECHUH — NOMMMEPH3allis M IOMUKOHICHCAITMS,

[Momamepusie MaTepuaisl. [InacTMaces! (110X THIICH, TONMHIPONAIEH, IOTHBHHUIXIOPHL,
HOJHCTAPON, HOIMMETHIIMETAKPHIIAT, ONAKapOOHATEL, NonH3THIeHTEpedTanar). Y THIA3ANUA A
nepepaboTka IIacTHKA.

DnacToOMEpEl; HATYpanbHBI KaydyK, CHHTCTHYECKHEe Kaydykd (OyTaaweHOBEIM,
XJIOPOIPEHOBRIH, M30IIPEHOBEIA) M CHNMKOHEL, Pe3uHa.

Bonoksa: HarypaibHble (XJIONOK, INEpPCTh, MIENK), HCKYCCTBCHHBIE (BHCKO3a, AllETATHOE
BOJIOKHO), CHHTETHYCCKHE (KallpOH # JIABCaH).

TonmumMeps! cnequansHOro HasHAYCHUA (TedUIOH, KeBiap, ANEKTPOIIPOBOASAMNINE NOIUMEDPEL,
fHopaznaracMele IOJIKMEDEL).

DKcNepUMeRTATRHEIC METONR! HM3YUEHH BENISCTB M MX IPEBpAMICHUI: 03HAKOMICHHE C
ofpaznaMy TPHPONHBIX M HCKYCCTBEHHBIX BOJIOKOH, IDIACTMACC, KayuyKOB, pEICHHC
IKCIIEPHMEHTANBHEIX 33/1a4 10 TeMe «Paclo3sHaBaHKE IIIaCTMACC H BOJIOKOHY.

PacuérHble 3a71a9.

HaxoxaeHue MONEKYIApHOH GOpMyNnbl OpraHHYecKoro COeJHHEHHS 10 MAacCOBBIM JIONISIM
3]ICMEHTOB, BXOAAMIMX B €0 COCT4R, HAXMKICHHE MOIEKYIAPHOH (OPMyNBl OpraHHIECKOro
coeMHEHH 110 Macce (06bEMY) MPOLYKTOB CTOPAHHUS, IO KOIMIECTBY BemiecTBa (Macce, 006EMY)
NPOAYKTOB PpEAKIHMM W/WIH HMCXOMHLIX BEINECTB, YCTAHOBICHHE CTPYKTYPHOH (GopMyEI
OPraHMYeCKOro BEMIECTBA HA2 OCHOBE €r0 XUMHMUECKHX CBOMCTB MM CIOCOO0B IIOJNYyYeHM,
oIpeieNIeHre MOJA BEIXOa MPOAYKTa PEAKIAH OT TEOPETHYECKH BO3ZMOKHOTO.

MexnpeMeTHEIE CBA3H.

Peastmzaiusa MeXIOPEIMETHBIX CBA3€ll MpH H3y4YeHHH opranmdeckol xmmvmu B 10 kmacce
OCYIIECTBIETCA depe3 MCIOJb30BAHHE KaK OOIMX eCTeCTBEHHO-HAYYHEIX IOHATHH, TaK M
TIOHATHIA, IPEHATHIX B OTACIBHLIX IPeAMETAX €CTECTBCHHO-HAYIHOTO IIHKIIA.

O6mpe ecTeCTBEHHO-HAYYHEBIE MOHATHS: sBJICHHE, HaydHBIM (aKT, THOOTE3a, TCOPHS,
3aKOH, aHaH3, CHHTE3, Knaccudmkarud, HaOmioeHUE, W3MEPCHHE, SKCIICPHMEHT, MOJEHS,
MOJIETTUPOBAHHE.

(QU3FKa: MaTEpHA, ATOM, SJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJIA, SHEPreTHIECCKHHA YPOBCHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (H3MUCCKHC BEIMYHHEI, €IHHHUIIbI
H3MepeHHs, CKOPOCTb, PHEPTHA, Macca.

Buomnorus: KieTka, opranmsM, SKocHcTeMa, buocdepa, MerabolusM, HACIEACTBCHHOCTE,
apTOTPOMHBIH M TeTepoTpodHEN THO IWTaHHS, OpoXeHHE, (DOTOCHHTE3, JBIXaHHE, OCIKH,
YEJNEBOJBI, JKHUPEI, HyKJICHHOBEIE KHCIIOTEL, QE€PMEHTEI.

Ieorpa¢ms: mone3HLle HCKOIIAaeMBIE, TOILIHBO.

TexXHONOTHA: MAMEBbIE TPOAYKTEL, OCHOBE! PAllOHAILHOIO NMTaHMsA, MOIOIHE CPE/ICTEA,
MATEpHANBI H3 HCKYCCTBCHHBIX H CHHTETHHECKUX BOJIOKOH.
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11 KJIACC
OBIIAA 1 HEOPTAHHYECKAS XUMUS

Teoperuieckue 0CHOBLI XHMHH,

ATtom. CocraB aTOMHEIX s/iep. XUMHUYECKH# aemenT. M3otonsl. CrpoeHue SJeKTPOHHBIX
060JI0YeK ATOMOB, KBAHTOBBIC WUHMCIA. DHEPreTHUSCKAE YPOBHH M IOXYPOBHH. ATOMHEIC
opOuramu. Kraccudukamms XaMuvecKuX. 3JIeMEHToB (s-, p-, d-, f-snementsr). Pacnpenenenue
9IEKTPOHOB II0 ATOMHEIM OpOMTantsM. OJIEKTPOHHBIE KOH(HMIYPallHH ATOMOB 37IEMCHTOB
[IEpBOrO—YeTBEPTOrO IIEPHONOB B OCHOBHOM M BO3OYKAEHHOM COCTOSHMH, 3ICKTPOHHBIC
KOHQUI'YPAIMA HOHOB. IEKTPOOTPHIATENLHOCTS.

IMepuomuueckuit 3zakon u Ilepmompmdgeckas CHCTEMA  XHMHMYECKMX — DJIEMEHTOB
JLM. Menaeneepa. CBs3p NEPHOAMICCKOTO 3aKOHA ¥ IIepHOAMUECKONH CHCTEMBI XHMMYCCKAX
3IEMEHTOB ¢ COBPEMEHHOH TeopHell CTpOcHHsA aToMOB. 3aKOHOMEPHOCTH M3MEHCHHS CBOHCTB
XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IIPOCTHIX M CIIOXHEIX BEIUCCIB IO TPylmaM H
IEpHOIAM. 3HaYeH e nepuoamieckoro 3akona J1.1. Menneneesa.

XuMudecKast CBA3b. BHIBI XMMHYECKOH CBS3H: KOBMIEHTHAH, MOHHAA, METATIHYECKasd.
MexaHu3Mbl o0pazoBaHus KOBaJICHTHOI CBS3H: OOMEHHBIH
¥ NOHOPHO-aKUEOTOPHbIA. OHeprmad W [nmuHa cpsasu. [lonspeocTs, HAOpaBIeHHOCT: H
HACHIIIAEMOCTE KOBAJIEHTHOM cBa3n. Kparneie cBazu. Bomoponnas ¢Bs3b. MeXMOIEKYIAPHEIC
B3auMO e CTBHS.

BaJleHTHOCTh M BAJICHTHHIC BO3MOMKHOCTH aTOMOB. CBf3b 3JICKTPOHHOH CTPYKTYPEI
MOJTEKYI ¢ HX TEOMETPHUCCKEM CTpOCHHEM (Ha IPHMEPE COSMMHCHHI 3IE€MEGHTOB BTOPOTO
MCPHOAa).

IlpencraBienne © KOMIUIEKCHERIX —cociuHeHHsAX. CoCTaB KOMIUIGKCHOIO — HOHA:
KOMIDIEKCOO0pA30BaTeNh, JHraHObl. JHAYEHMC KOMIUIEKCHBIX coepuueHui. [lomsrme o
KOOPIHHAMOHHOH XHMHH.

Bemecrea MONEKYISPHOTO M HEMOJEKYIAPHOTO CTPOCHHA. THIBI KPHCTATTHICCKHX
pemiéToK (CTPYKTYP) ¥ CBOMCTBA BELIECTB.

ITonsTHE O OUCIEPCHEIX cEcTeMax. Mctunprie pacTBophl. IIpeacrapienuie 0 KOJIOWIHEIX
pacteopax. Croco0bl BRIpaXCHHS KOHIEHTpAIldM PACTBOPOB: MAaccoBasg ROA BEIIECTBA B
pacTROpe, MOJSpHAs] KOHueHTpamud. Haceuuennele ®  HEHACBHIICHHEIE — PacTBOPBI,
pacrBopuMOcTs. KpHeTannoruaparsl.

Knaccmbukalnyus B HOMCHKIATYPa HEOPraHMYECKHX BEIICCTR. TpPHBHANBHBIC Ha3BAHUA
OTHeJIbHbLIX TIPECTABHUTENEH HEOPraHHICCKHX BEIIECTB.

KnaccupuKaps XUMIYECKHX PEAKIHil B HEOPraHMYCCKOH H OPraHHYeCKOi XUMHH. 3aK0H
COXpAHEHMs] MACCH BEIIECTR; 3AKOH COXPAHCHMS H NPEBPAICHUS SHEPIMH NPH XHMHYCCKHX
peaxtmax. Temnoseie 3bdexTs XAMITECKHX peakiui. TepMOXMMHICCKHE YPaBHEHHA.

CKOpPOCTh XEMETIECKOH PEakiliy, €& 3aBICHMOCTh OT PA3IMIHBIX (akropos. ['oMoreHHbIE 1
rereporeHusie peakuun. Karanmuz u xaraia3aTopsl

O6parumile B neobpatuMEle peakiiny. XuMIdeckoe pasHoBecre. KoHcTaHnTa XUMAIECKOro
paprOBecHus. Daxrophl, BIMMONIHE HA MOJNONKEHHEC XHMAYECKOrO PAaBHOBECHS: TEMICpaTypa,
JABJICHHE ¥ KOBIEHTPANHE BEMIECTB, YIACTBYIOUHX B peakuuu. [Tpuumun Jle Tarense.

DnexTpomTHdeckas gucconuanus. Cuipkpie # o crabple  anmekTposmThl.  CTemeHb
muccormannn. Cpefla BOAHBIX PacTBOPOB: KHUCIOTHAS, HeHTpanbhas, menodHas. Bogoponssii
nokaszatens (pH) pactropa. I'uaponus coseii. Peakipgi HOHHOTO 0OMeHa.

OKHMCITHTEIbHO-BOCCTAHOBHTENEHEE  peaknun. Cremenb okucieHHs. Okuciurens u
BOCCTAHOBHTEb. IIPOIECCHl OKHMCIEHMs M BOCCTAHOBIEHHA. BakHeHue OKHUCIHICTH H
BOCCTAHOBHTENH. MeTo 3NEKTPORHOTO Oananca. DIEKTPOIN3 PACTBOPOB ¥ PACIUIABOB BELICCTB.

DJKCIEPHMCHTANLHEIE METONE] M3YYEHHS BEUICCTB W HMX IPEBPAIICHHH: DA3IIOKEHHE
TIIEPOKCHIA BOJIOPONa B IPHCYTCTBHH KarTalM3aTopa, MOJENM KPHCTaNIHYECKHX DEmETOK,
MPOBEJICHNE peakuyuil HOHHOTO oOMEHa, ONpeAeNeHHe Cpefbl pPacTBOPOB ¢ [OMOINBIO
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MHAKATOPOB, H3ydeHAe BIMAHMS PasHuHbIX (aKTOPOB HA CKOPOCTh XHMHUECKOH Peakiwy
HOJIOKEHUE XMMUYECKOTO PAaBHOBECH.

Heoprannaeckas XaMHsl.

IMonoxende HeMmeTawioB B [lepmojmdeckod CHCTeME XHMHMYECKHX JIEMEHTOB
JLU. Menneneesa i 0COOEHHOCTH CTPOCHHS WX aToMoOB. Du3ndeckue cBOHCTBA HEMCTAJLIOB.
AJNOTPOIAS HEMETAIOB (Ha IpUMepe KHCIopoza, cepsl, doctopa u yrnepoxa).

Bonopoa. Ionyuenne, ¢usuaeckre ¥ XHMHICCKAC CBOMCTBA: PEaKIMM C METALIAMH M
HeMeTaIaMH, BOCCTAHOBATENBHEIE cBoficTBa. I mapusl. TomMBHEE SIEMEHTEL.

I'anorensl. HaxoxeHHe B Ipupofe, croco0hl MONMy9eHHd, QH3MYECKHE H XMMHYECKHE
cBoiicTBa. I'amoreHoRoAOpoEl. Baxueiiine KHCIOpOACOAEpKallHe COSAMHEHHS TallOrCHOB.
JIabopaTopHEIE B MPOMBIILIEHHASIE CIIOCOORI IIONYICHHS TAIOTeHOR. [IpiMeHCHHE raloTeHOB | HX
COEHHEHHI.

Kucnopon, o30H. JlaGoparopEble H NPOMBINUICHHBIE CIOCOOBI MONYISHHA KHCIOPOJA.
duspdecKIe H XAMHYECKHE CBONCTBA U IpAMEHeHHe KUCIopoaa U 030Ha. OKCH/IBI H NEPOKCHIBL

Cepa. Haxoxzenme B PEpPOJIE, CIOCOGHI HOTYICHHS, YU3mIecKre U XMMHICCKUE CBOHCTEA.
Ceposozopos, cyasgupt. Oxcax ceppi(IV), oxcun cepri(VI). Ceprucras H cepHas KMCIOTHI H MX
comi. OcoBGeHHOCTH CBOMCTB CEpHOM KHUCAOTHL JIpUMEHEHNE CEPRI 1 €€ COSANHEHUH.

Asot. HaxoxaeHue B IPHPOJE, CIIOCOGHI oMy HeHHS, H3AIeCKHe H XHMUYECKHE CBOHCTBA.
AMMBaK, BETPHIEL OKCHJIEI 230Ta. A20THCTas ¥ a30THad KHMCIOTHI H HX coma. OcoGeHHOCTH
CBOMCTB a30THOM KHCIOTEL. [TpuMeHeH e a30Ta H ero COeTHHEHH. A30THEIE yAOOpeHus.

®ocop. Haxoxjenne B IpUPOAE, CNOCOGH MONYyIeHHHA, (GHIMICCKAE M XHMHIECKHE
cBoiictea. Gocdums u Pocdun. Oxcunsl pocopa, pochopras kucnora i e€ cond. Iipuvenenue
dochopa u ero coepunenuii. PochopHrie yrobpenus.

Vrileposi, HAaXOXIEHWe B lpApofe. AINOTponHEle Momapukaimd. QOH3HICCKAS H
XAMHAYECKAE CBOHCTBA IPOCTHIX BEMIECTB, 06pa3oBaHHEIX yriepogoM. Oxcua yrnepoaa(ll), oxcun
yriaepona(IV), yronbHas KHCIOTA H €& COli. AKTHBHPOBAHHEIH yroib, ancopormsa. @yjuiepenk!,
rpaden, yriepomuasie HaHOTPYOKH. IIpHMEHEENE NPOCTHIX BEIECTB, 00pa3oBaHHEX YTIEPOIOM,
H €ro COCTHHCHHIA.

Kpemumit. Haxoxzaenue B IpHpoze, cmoco0pl MONydcHHs, GU3HYECKHC H XMMIYECKHE
cBoiicTra. Oxcuz kpemuma(lV), KpeMHEEEBas KHUCIOTA, CUTHKATHL. [I[prMeHeHHe KPEMHHA H €T0
coequHennii. CTEKII0, €ro MoIy4eHue, BHABL CTEKIIA.

[onoxenne MeTawios B [leproiaeckoil cucTeMe XMMIUCCKEX 31eMeHTOB. OcoOeHHOCTH
CTPOEHH: 3NEKTPOHHBIX 000I09eK aTOMOB MeTalIoB. Obnue ¢u3mieckue CBOHCTBA METALIOB.
IpuMenenne MeTALIOB B GBITY K TexHEKe. CHIIaBE METAILIOB.

DJieKTPOXAMHYECKUI! psil HaNpsbxeHui MeTayno. O6mue cnocoGhl Moy IeHrs METAIIIOR:
THAPOMETAUTYPIHs, TAPOMETAILLYPI]S, SNeKTpoMeTannyprus. Ifonsrue o KOppO3HH METAIUIOB.
Croco0RI 3aImHTEL OT KOPPO3HH.

Ofmas xapakrepuctiika MeralnioB IA-rpynmel IleprHoaudeckod CHCTEMBl XHMHYCCKHX
anemenToB. Hatpuii M xaymii: monyderue, QU3nIecKre H XMMUYECKHE CBOHCTBA, MPUMECHEHHE
MPOCTEIX BEMECTB H MX COCAHHEHHUI.

Obmas xapakTtepucTika MeTawioB ITA-rpynmel IlepHofuYecKod CHCTEMBI XMMHYCCKHX
aNeMeHTOB. Mareuii ¥ Kanbli: DoTydeHue, HU3NICCKIE H XHMHYCCKUE CBOHCTBA, IPUMEHEHHC
IPOCTHIX BENMICCTB H UX coemuueHnit. JK&cTKoCTb BOAEI B CIIOCO0RI €€ YCTPaHeHHS.

AMOMEHMI: ToNydeHue, GH3MTIECKHe H XMMHYECKHE CBOHCTBA, NPAMEHEHHE IIPOCTOrO
REEecTBA M €ro coeamHeHuil. AMQOTepHBIE CBOHCTBA OKCHAA H THAPOKCHZA AMOMAHHMA,
THAPOKCOKOMIUICKCHI AIFOMBHHS.

Obmas XapaKTCpACTHKa MeTamyoB MoGouHBIX moarpynu (B-rpymm) Ilepuopmrieckoi
CHCTEMBI XUMHYECKUX 3IEMEHTOB.

duspgecKre B XHMHIECKHME CBOMCTBA XpoMa H €ro coeUHEHRH. OKCHABL ¥ THAPOKCHIE]
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXPOMATHl, HX OKUCIHTENLHEIEC CBOHCTBA.
IMomyveHre M NPUMEHCHHAE XPOMa.
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DusudecKkre M XHMHYECKHE CBOMCTBA MapraHila H €ro coeluHeHHil, Baxueifmue
coenurenns mapranna(ll), maprauna(IV), mapraana(VI) u mapranna(VII). [lepmanranar xaims,
ero OKMCIMTENLHLIE CBOMCTRA.

DpsAYECKHe H XEMHYIECKHE CBONCTRA XKene3a | ero coenuenuit. OKCHIEB], THIPOKCUAR] 1
conn xenesa(ll) u xeneza(Ill). [lonydenue u npuMeHEHNe Kejle3a ¥ €ro CILIaBOB.

Du3pIecKre H XEMUYECKAE CBONCTBA MeIu U ¢€ coeauneHHH. llorydeniie 0 IpUMEHeHue
MeIH H €€ COeIMHEeHUH.

ITuHK: monydenue, pU3M9ecKHe H XMMAYECKHe CBoiicTBa. AMGOTEPHEIE CRBOHCTBZ OKCHIA H
I'UIPOKCHIA IIWIKA, THIPOKCOKOMITIEKCH HUHKA. [[pHMCHEHAE IMHKA H €10 COS/IHHEHHH.

DKCIEPUMEHTATBHEIE METOIBI M3YIEHHS BEIIECTE U MX 1IPEBPAINEHIIA: H3YIeHRE 00pasnos
HEMETAJLIOB, ropeHue cephl, Gocdopa, xemesa, MarHus B KHUCIOPOJE, M3YUEHHE KOJUIEKLIMH
«MeTaUisl B CILIABEL», B3AUMOICHCTBIE IICIOYHBIX U IIETOYHO3EMENBHEIX METAIIOB ¢ BOAOH
(BO3MOXKHO UCIIOJIL3OBAHNUE BHICOMATEPHANIOB), B3aMMOACHCTEBHE IMHKA M JKele3a ¢ pacTBopaMu
KHCJIOT M MIeNoueii, KaUeCTBEHHBIE PEaKiiMd Ha HEOPraHHYCCKHE aHMOHbBI, KaTHOH BOAOPOZA K
KATHOHBI METAJIOR, B3aUMOJICHCTBAE IHIPOKCHAOB AFOMUHHASA B I[HHKA C PACTBOPAMH KHCIIOT H
merogeli, pelmenue SKCIEPHMEHTATLHAIK 38129 1o TeMaM «1 anorens», «Cepa u e€ COCIMHCHH Y,
«Asor B dhocdop U MX COEOMHEHHAY, «MeTaNs! [MaBHBIX HOATPYHN», «MeTambl me6ouHbIX
HOATPYIII.

XHMHS H )KH3Hb.

Ponb XMMHH B ODECTICUYCHHH YCTOWNYMBOTO Pa3BHTHA delnoBedecTBa. IlonATHE O HAYUHBIX
METOJAX 1I03HAHHA B METOLOIOTHE HAYYHOro HecnenoBanust. Haydable IPHHIHAIBI OpraHA3anuy
XMMHYECKOTO IIPOM3BOJCTRA. IIpOMBIIIIEHHBIE CrIOCOOH! IOTYIEHHS BAXHEHIIMX BEIIECTB (Ha
IpuMepe IPOM3BOJACTBA AMMHAKa, CEPHOM KHMCIOTHl, MeTaHoNa). [IpoMEINITeHHEE CIOco0bI
HOMYYEHUA METAVIOB M CIVIABOB. XMMHYECKOE 3arpASHEHHE OKPYXAIOMEH Cpefrl H ero
HOCIEACTBHA. PONb XMMUH B 00ECIICUCHUH JHEPreTHIECKOH 6€30macHOCTH.

Xumus u 3m0poBhe uenoBeka. JlekapcTReHHBIE CcpeicTBa. lIpasuna HCNonb30BaHMA
JIEKAPCTREHHBIX PENapaToB. POIL XUMHUH B Pa3BUTHH MCTHITUHEL

XeMHS DHIA: OCHOBHEIE KOMIIOHEHTH, IHIEBkIe Z00aBKky. Poib XuMun B 00CCTICUECHHM
OHINEBOH Ge30MacHOCTH.

KocMerwueckue B mapdioMepHBIE cpeacTsa. BeitoBas xmmums. Ilpasuia Gezomacmoro
HCITOJIE30BAHHAS TIPerapaToB OLITOBOH XUMUH B TIOBCEHEBHOM JKH3HH.

X¥MHAS B CTPOMTENBCTRE: BaXKHEHIIME CTPOMTEIbHEIE MATCPHANE! (LIEMEHT, GeToR).

XVMES B CENBCKOM X03siicTre. Oprannyeckue 1 MAHEpaIbHEIe yA00peHHs.

CoBpeMeHHBIE KOHCTPYKIMOHHBIC MATCPHUATIEL, KPACKH, CTEKIO, KepamuKa. Matepuaist 17
sjexrpoHuky. Hanorexuomornm.

PacuérHbIC 3a7a4M.

PacuéTei: MacChl BCOICCTRA ITH 00BEMA Ia30B IO H3BECTHOMY KOJIHYCCTRY BEMIECCTBA, Macce
HTH 00BEMY OJIHOTO W3 yYaCTBYIOIIMX B PEaKiMi BemiecTB, Macchl (06n€Ma, koimdecTsa
BENIECTBA) NPOAYKTOB PEaKIdH, €CIA OJHO M3 BEIISCTB HMEET IpHMecH, Maccel (0Gbéma,
KOJIHYECTBA BEIIECTBA) IIPONYKTA PeaKIuu,
©C/TH OJ{HO M3 BEleCTB [al0 B BUIE PAcTBOpa ¢ ONpeneEHHOH MaccoBOM Honel pacTBOPEHHOTO
BENIECTBA, MACCOBOH JOMM W MOJPHON KOHIEHTpAalMH BEIECTBA B PacTBOpE, AOJIH BRIXOJA
[IPOAYKTa PEAKIMH OT TEOPETHIECCKA BO3MOXKHOIO.

MexnpenMeTHbIe CBA3H.

Peanu3anya MeKIIPeIMETHEIX CBA3€H MPH U3yJeHHH 00IIeH H HEOpTraHIecKo xumum B 11
KJIacce OCYIIECTBIAETCS YEPEs MCIIOIb30BalMe KaK OOIMUX €CTECTBEHHO-HAYUHBIX IOHATHH, TaK
M TIOHATHH, HPAUHATHIX B OTAEIBHEIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO HKIA.

Ofmue ecrecTBEHHO-HAYUHBIE MOHATHA: ABJICHUC, HAyUHBIH (axT, THIIOTE3d, TEOpHI,
3aKOH, AaHalIM3, CHHTE3, KiaccuHKanus, NEepPHOIWYIHOCTb, HAOIOJCHHE, H3MEPCHHE,
9KCIEPAMCHT, MOICIIb, MOAEIHPOBAHNE,

duspka: MaTepHs, MHEKPOMHP, MAKpOMHUp, aToM, JIEKTPOH, IIPOTOH, HEHTPOH, HOH,
M30TONE, PAJHOAKTHBHOCT, MOJEKYJd, JHEPICTHYCCKH YPOBEHb, BCIIECTBO, TeNO, 00B&M,
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arperaTHOE COCTOSHHE BEIECTBA, HACANLHEI ras, (pH3MuecKre BEAHYMHb, CIMHALEI I3MEPCHHS,
CKOPOCTb, 2HEPIHsA, Macca.

Buonorus: KiaeTka, OpraHusM, 3KocHcTeMa, Owuocdepa, Merabomusm, MakKpo- H
MUKDO3JIEMEHTH], OCJIKH, >KHPHI, YTIEBOZbI, HYKICHHOBBIE KHCIOTH, (EPMEHTEBI, TOPMOHBIL,
KPYTOBOPOT BEIECTB H MMOTOK HEPIHUM B SKOCHCTEMAX.

T'eorpadms: MEHEpANEL, TOPHEIE IIOPOJEL, OJIE€3HBIE HCKOIIaeMbIe, TOIIMBO, PECYPCHL

Texaonorusa: XuMudeckas MPOMBIILICHHOCTE, METAJUIYPTHS, CTPOMTEIBHBIE MaTepHallk,
CENIECKOXO3AHCTBEHHOE  IIPOM3BOJACTBO, NHINEBAs IIPOMBIIUIEHHOCT, (apMalleBTHICCKAsL
IIPOMBIIIACHAOCTD, TIPOH3BOACTBO KOCMETHYECKHX IIpeapaTos, IIPOU3BOJICTBO
KOHCTPYKIHOHHEIX MATEPHAJIOB, SJIEKTPOHHAS MPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.
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TIJIAHVPYEMBIE PE3YJILTATBI OCBOEHIS ITPOI PAMMBEI T10 XMMWHW HA
VIIVBJIEHHOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUA

JJAYHOCTHBIE PE3YJIBTATDHI

B COOTBETCIBMH C CHCTEMHO-ZESTEIBHOCTHBIM IIOAXOHOM B CTPYKTYpE JIMYHOCTHBIX
PE3YILTATOB OCBOSHHS ITpeMeTa « XHMMHS» Ha YPOBHE CPEMHEro 00mero 00pa3soBaHus BEJICTCHET
CICAYIOMHE COCTABIAIOIIWE: OCO3HaHWe O0yJalomHMECA — POCCHHCKOH TPaXK/IAHCKOHR
MACHTHYHOCTH, TCOTOBHOCTL K CAMOPA3BHTHIO, CAMOCTOATENBPHOCTH H CaMOOIPEACICHHUIO;
HATHYHEe MOTHBAUMH K OOYUEHHIO, TLOTOBHOCTE M CIHOCOOHOCTh  OOydarommaxcs
PYKOBOJICTBOBATECA NPHHATHIME B OOIIECTBE NpaBWiaMd ¥ HOPMaMH TIOBEICHUA, HANHIMS
TIIPABOCOZHAUMS, SKONOTHIECKOH KYJIBTYPEI; CIOCOOHOCTE CTABUTE 1eIH M CTPOHTE XKU3HEHHBIS
TUIaHBL

JImgHOCTHEIE PE3yILTATHl OCBOSHHS npeaMeTa «XHMYsL» OTPaKalOT CHOPMHPOBAHHOCTH
OIIBITA O3HABATEIFHON M NPAKTAYECKOM AEATCABEOCTH 00ydaIoNuLcs B IPOLEcce pearu3alay
o0pazoBaTesHOH XeSTeIbHOCTH.

JIMYHOCTHBIE PE3YJIBTATHL OCBOCHUS MpeaMeTa «XHUMHSI» OTPAKAT CHOPMEPOBAHHOCTH
OTIBITA MO3HABATEIHLHON M IPAKTHUECKOH JEATEILHOCTH 00YHalONIMXCs B Ipoliecce peann3aliluu
o0pazoBarensHOil JeSTeNPHOCTH, B TOM YHCTIE B 9aCTH!

1) rpa:RIaHCKOT0 BOCIIHTAHHA:

0Cco3BaHus 0OYUarONMMHUCS CBOMX KOHCTHTYIHOHHBIX TIPaB M 00S3aHHOCTEH, YBOKECHHA K
3aKOHY M IIPABOLIOPSIKY;

IIPE/ICTABNIEAUS O COLMANBHBIX HOPMaX H HPABHIAX MEXTHYHOCTHBIX OTHOIUGHUH B
KONNEKTHBE;

rOTOBHOCTH K COBMECTHOH TBOPYCCKOH JEATEMSHOCTH IIPH CO3/AHNHA yIeOHBIX IIPOEKTOB,
pemeHnd yaeOHEIX ¥ T03HABATEIbHEIX 33/1a9, BLITOJIHEHHH XHMIIECKMX IKCIEPUMEHTOB;

croco6HOCTH TIOBMMATE H IIPHHAMATEL MOTHBL], HAMEPEHHS, JIOTHKY ¥ apryMEHTE] IPYTHX
TpY aHAITM3€e Pa3THYHbIX BHIOB y4eOHOH NesTeLHOCTH;

2) NaTpHOTHYECKOr0 BOCHNTAHHAM:

HEHHOCTHOrO OTHOIICHHS K HCTOPHYECKOMY H HayYHOMY HACIEIMI0 OTe4eCTBCHHOM
XUMUH;

yBaXEHMA K OpOIecCy TBOpuecTBa B 00JacTH TEOPHMM H IPAKTHYECKOTO MPHIOKCHHA
XMMEAHR, OCO3HAHWS TOTO, UTO JAHHHC HAYKH €CTh DPe3yiIbTaT JUITHIENBHbIX HaOMIOZICHUH,
KPOUOTIUBEIX IKCIIEPUMCHTAIILHEIX IOMCKOB, IOCTOSHHOIO TPY/Aa YYEHBIX M IIPAKTHKOB;

HHTEpEca H IIO3HABATENIBHEIX MOTHBOB B IIONYYCHHH H TIOCICAYIONEM aHATA3C
HHGOPMAIEH O IEPEIOBBIX JIOCTHKCHIIX COBPEMEHHON OT€YECTBCHHOH XUMUH;

3) AYXOBHO-HPABCTBECHHOTO BOCIIHTANNA:

HPABCTBEHHOTO CO3HAHMS, STHYCCKOIO MOBE/ICHHN;

CIOCOOHOCTH OLEHHBATH CHTYALHH, CBI3AHHBIE ¢ XUMHYECKUMH SBJICHHAMH, H IPHHHMATh
OCO3HAHHBIC PCIICHUS, OPHCHTHPYACh HA MOPAILHO-HPABCTBCHHEIE HOPMBI M ICHHOCTH;

TOTOBHOCTH OICHHBATH CBOE INOBEACHHE W MOCTYIKH CBOMX TOBApHIOCH C MO3MIMI
HPABCTBEHHEBIX. M MPABOBLIX HOPM H ¢ YUETOM OCO3HAHHA HOCIIEICTBHH IOCTYIKOR;

4) popMupoOBaAHEA KYJILTYPEI 30POBbA:

MOHHUMaHKS [EeHHOCTel 370poBoro M OGesomacHOro ofpasa JKH3HH, HEOOXOMUMOCTH
OTBETCTBEHHOTO OTHOLIEHHS K coOcTBeHHOMY (PHU3AYECKOMY U IICHXHYIECKOMY 3710POBbIO;

COBIIONCHUS TIPAaBHA Ge3omacHOro OOpalieHus ¢ BEIeCTBAMH B ObITY, IIOBCEIHEBHOM
U3HU, B TPYAOBOH JEATETHHOCTH,

[OHAMAHMS IIEHHOCTH TIPAaBHI HHIMBHIAYATBPHOTO H KOJMICKTHBHOIO $e3011aCHOrO
[OBE/CHMS B CHTYAIHAX, YIPOMKAIONIAX 300PORBIO H XKH3HH JIEOJEH;

OCO3HAHMS IIOCNCACTBHI M HENPUATHS BPCHHBIX NPHBHHEK (YHOTpeOJEeHMs alIKOrod,
HAPKOTHKOB, KYPEHHU);

5) TpYMOBOTO BOCTIMTAHHSA:
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KOMMYHHKATHBHOH KOMIIETEHTHOCTH B yucOHO-HCCIIENOBATENBCKOM EATENBHOCTH,
00IeCTBEHHO MTONIE3HOMH, TBOPIECKOH H IPYrUX BHAAX NEeITCILHOCTH;

YCTAHOBKM HA AKTHBHOE YyYacTHe B DpEIICHWH NIPAKTHYECKHX 3aJlaY CONMANBHOH
HanpasJIeHHOCTH (B paMKaxX CBOEro Kiacca, MIKOJIEL);

HHTepeca K MPaKTHIECKOMY H3YYEHHIO NpoQeccHil pa3wdHOro poja, B TOM HHCIe Ha
OCHOBE NPAMEHEHHMS IPEAMETHBIX 3HAHUI 110 XHMHH;

YBRXEHHAS K TPYLY, JIOJIM TPYJIA ¥ pe3yNbTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOOPY HHAMBHIYaIFHOH TpaekToprn o6pazopanusd, Oyxymen
npofeccuy ¥ peaTM3anHl cOOCTBEHHEEIX JKH3HEHHEIX IIAHOB ¢ YYETOM ITHYHOCTHEIX MHTEPECOB,
crocoOHOCTEH K XUMMUM, HHTEpeCcOB B oTpeOHOoCTEH 001IecTB;

6) 5KOJIOrA9eCKOr0 BOCHIUTAHNA:

3KOJIOTAYECKH 11e7Ieco00pa3Horo OTHOMICHH K IIPHPONE KaK UCTOYHHMKY CYIUECTBOBAHUS
KH3HM Ha 3eMIie;

HOHHMAaH¥A [IOOANBHOrQ XapakTepa SKOJIOTHYSCKUX HpoOneM, BIMIHHA 3KOHOMHICCKHX
TPOIECCOB HA COCTOSHHUE IPHPOIHOM H CONMAILHOM CPeab];

OCO3HAHHA HEOOXOAMMOCTH HCIIONB30BAaHMUA JAOCTHXKCHHH XMMHH JUIA PEHICHHS BONPOCOB
PAMOHANHLHOTO IPHPONONOIE30BAHES;

aKTHRHOTO HENMPHSTHA NEHCTBHI, IPHHOCANINX Bped OKpyXaiomeidl IpHpOIHOH cpere,
YMEHMS IPOTHO3HPOBATh HEGJArOMPHATHEIE 3KONOTHYECKHE [OCTIEACTBAA NPe/PHHEAMAEMBIX
IeHCTBUH U Ipe0TBPAINath HX;

HAMAYAA Pa3BHTOr0 SKOJOTHIECKOTO MBIIUIEHHS, 3KOJIOTHYECKOH KyIBTYpHL, OMEBITA
JeATENBHOCTA  JKOJIOTHYECKOH HampaBlICHHOCTH, YMEHHMS PYKOBOACTBOBATECA HMH B
TI03HaBATE)IHLHOM, KOMMYHAKATABHOM X COMAANBHONH NPaKTAKe, CIOCOOHOCTH H YMEHHUS aKTHBHO
IPOTHBOCTOATE HACONOTHA XeMohoOum;

7) neEROCTH HAYIHOI0 MO3ZHAHMA:

MHpPOBO33PEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHK) DAaiBHTHA HayKd H
00NIECTBEHHOM NPAKTHKY;

MOHHAMZHHA CHENMPHKA XMMHM KaK HayKd, OCO3HaHHMA ¢€ posd B (opMHpOBAHMHA
PAHOHATEHOTO HAYYHOTO MBHILIEHHS, CO3AaHHH IEIOCTHOTO IPE/CTABISHHs 00 OKpYKaIomeM
MHpC KaKk O €JWHCTBE HMPHPOAEI M YEIOBEKa, B IIO3HAHMH IPHUPOAHBIX 3aKOHOMCPHOCTEH H
pemieHyy npoblieM COXpaHeHHS IIPHPOIHOIO PABHOBECHS;

yOe:xKAEHHOCTH B 0co0o# 3HAYMMOCTH XMMHH JJd COBPEMCHHOM UMBIIM3ANMH: B €€
TYMaHUCTAYECKON HANpaBICHHOCTH W BaXHOI PONH B CO3/aHHH HOBOH 0askl MaTepHAILHON
KYJIGTYDPEL, B PEOICHHH INO0ANLHBIX IIPOGIIeM YCTOMIHBOTO Pa3BUTHS YETI0BEYECTBA — CHIPBEBOH,
SHEPreTHYECKOH, IHINEeBOH M 3KOJIOTHYECKOH ©Oe30IIacHOCTH, B PpasBHTMM MEeJWIWHEL,
obeclieYeHIH YCIIOBHI YCIEMHOIO TPYAa ¥ SKONOTHIecKE KOM(MOPTHOH XKH3HH KaXJ(OTO UneHa
obmecTBa;

€CTECTBEHHO-HAYYIHOM TI'PaMOTHOCTH: HOHMMAaHHA CYIIHOCTHM METOJ0B IIO3HAHHA,
HCNIOJB3YEMBIX B €CTECTBEHHEIX HayKaX, CIIOCOOHOCTH HCIIONB30BATE IONYYacMEIC 3HAHHA LIS
ananu3a B OOBACHEHHA ABICHHH OKPYXXAIOMETO MHpa W IPOHCXOJAAMEX B HEM H3MEHCHHH,
YMEHEA Jie)iaTh 0GOCHOBAHHEIE 3aKIIO9EHAA Ha OCHOBE HayqHEIX (JAaKTOB H HMEIONIMXCA JAHHBIX
¢ LIEJIBIO NOJIyUYeHNs JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CAMOCTOATENFHO HCIIONBE30BATh XMMHIYECKHE 3HAHHA UL pelieHns IpobieM
B PEaIbHBIX XKHM3HEHHBIX CUTYA(HAX;

FHTepeca K IIO3HAHMIO, ACCIIENOBATENBCKON NeATeIbHOCTH,;

TOTOBHOCTH H CIIOCOOHOCTH K HEIpepEIBHOMY O0Opa3oBaHHMIO H caMOOGpPasoBaHHIO, K
AKTHBHOMY IMIONYYEHHIO HOBBIX 3HaHHH 110 XHMMH B COOTBETCIBHHM C XH3HECHHGEIMH
IOTPECHOCTIMY;

HHTEpECA K 0COOEHHOCTAM TPY/a B pasiigHEIX chepax HpodeCCHOHANLHOR AEATENBHOCTH.

METATIPEJIMETHBIE PE3YJIBTATDI
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MeranpeMeTHEIE Pe3YNBTaTEl OCBOECHHMS IMPOTPAMMEBI II0 XHMHM Ha YPOBHE CPEIHETO
001ero o0pazoBaHms BKIHOYAIOT;

3HAYMMBIE U1 (POPMHPOBAHHS MHMPOBO33PEHHs 00YydalopXcd MEXIHCLHILIMHADHBIE
(MeKIpeaMeTHRIE) 00IIeHAYYHBIE IOHATHS, OTPAKAONINE NEIOCTHOCTh HAYYHON KapTHHLI MEPa
U cnenugUKY METOA0B NO3HAHNS, HCIONB3YEMBIX B CCTECTBEHHBIX HAYKaxX (MaTepHs, BEMIECTRO,
SHEPrusd, ABJIEHHE, HPOLECC, CHCTEMa, HAYYHBIA (hakrT, NPHHOHI, THIIOTE3d, 3aKOHOMEPHOCTSH,
3aKOH, TEOPHH, HCCIIE0BANNE, HAOIIO/[EHHE, H3MEPCHHUE, SKCIIEPAMEHT H APYTHE);

VHHBEpcaIpHBte  yueOmble  geiicTBus — (IO3HABATEIBHEIE, KOMMYHHKATHBHLIE,
PerynaTHBHEIE), oOecmeqmBaromme Gopmuposanue QYHKIMOHANBHOH TIPaMOTHOCTH |
COIMANBHON KOMITETEHIMY 00Y9arOIIuXCs;

cHocoOHOCTE  OOYYAlOMUXCA — HCIONB30BATE  OCBOGHHBIE — MEXIMCUHILIMHAPHBIE,
MHpPOBO33PEHYECKME 3HAHMI H YHHUBEpCAIbHBIE y9eOHBIE NeHCTBHA B IO3HABATEILHOH M
COIMAIBHOM IPAKTHKE.

MeranpeqMeTHEIE PE3YJILTATEL OTPAKAIOT OBIAJACHHE YHHBEPCAIBHBIMH y4eOHBIMH
TIO3HABATEIHHEIMK, KOMMYHUKATHBHBIMH H PETyIATHBHEIME JEHCTBHAMH.

Ilo3naBaTe/IbHBIC YHUBEPCAIbHBIE YUEOHbIC TeHCTBHA

1) 6azoBbIe JIOTHICCKHE AeHCTBHS:

CaMOCTOATENBHO (GOPMYIHUPORAT: W AKTYAIH3HPOBATh HpoliieMy, paccMarpHBaTh ¢
BCECTOPOHHE;

OTIpEe/IeNaTh HEMH JAEATE/ILHOCTH, 3a7aBad HapamMerphl M KPHTCPHH HX JOCTHXKCHUS,
COOTHOCHTB Pe3YILTATEI JCATCILHOCTH C IIOCTABICHHDBIMHE LEIIAMH;

HCHONB30BATHE MPU OCBOCHWM 3HAHWH NPHEMBI JIOTHYECKOTO MBINLICHHA: BBIOCIATH
XapaKTepHble IPH3HAKA IOHNTHH ¥ YCTaHABIHBATh HX B3aUMOCBA3b, MCIOJB30BATH
COOTBETCTBYIONIHE TIOHATHS IS OOBACHEHES OTAENEHEIX (PaKTOB ¥ ABIICHMIA;

BRIOMPATH OCHOBAHMS M KPHTEPHH [UTs KIACCH()HKAIMHI BEIMECTB M XUMUYCCKAX PEAKITHH;

YCTaHABIHBATH IPHYHHHO-CIIC/ICTREHHEIE CBA3H MEKIY H3YUaCMBbIMH SBICHUSMHE,

CTPOHTE JIOTHYECKHE PACCYK/IEHMs (MHYKTUBHEIC, IEAYKTHBHEIE, IO AHATIOTHH), BLIABIAT
32KOHOMEPHOCTH M HPOTHBOPEUHS B PACCMATPHBAEMEIX ABICHHSIX, GOPMYIHPOBATL BHIBOALI
3aKTI09CHHAS;

OpPHEMEHATh B HPOLECCE IIO3HAHMS HCIONb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBEIE)
MOJIEITH, TPeoGPa3ORBIBATE MOJELHBIE TPEACTABNCHAS — XIMHIESCKUI 3HAK (CHMBOJT) JIIEMEHTA,
XAMHYECKas (OpMyia, YpPABHEHWE XHMUUECKOM peakiMd — IPH PEIeHHH Y4ebHBIX
[I03HABATENLHEIX B MPAKTHIECKHX 33184, HPHMEHSTh Ha3BaHHEIC MOJICIBHEIC IPEACTABICHAS JULT
BEISIBJIEHHS XapaKTEPHEIX OPH3HAKOB H3YYAEMBIX BEIECTB M XMMHUICCKUX PEAKILkIA.

2) 6a30BbIe HCCAEAOBATEIbCKHE ACHCTBHAS

BJIAJIETH OCHOBAMM METOJOB HAYYHOr'O MO3HAHMS BEIIECTB M XMMHMYECKHUX PEaKIHiA;

hopMyIHPOBAaTh I1€NH M 38J1a4M  HMCCICIOBAaHMA, HMCHOJB30RATh [IOCTABIICHHBIC H
CaMOCTOATENLHO CPOPMYMHPOBAHHEIE BOIPOCH B KaYECTBE MHCTPYMEHTA [O3HAHMS H OCHOBEI
1715 (POPMHUPOBAHMS THIIOTE3HI IO IPOBEPKE MPABHIEHOCTH BLICKA3BIBACMBIX. CYXISHHUIH;

BIQJIETh HABHIKAMH CaMOCTOATEILHOIO IUIAHHPOBAHHS H TIPOBEICHMS YUCHHYCCKHX
BKCIIEPUMEHTOB, COBEPILICHCTROBATh YMEHH HaOMOAATh 3a XOJIOM IIPONecca, CaMOCTOATENEHO
IPOrHO3HPOBATE €r0 Pe3yisTar, (opMyNIHpoBaTh OCOOIICHHS H BHIBOJALI OTHOCHTENLHO
JOCTOBEPHOCTH Pe3yJIbTATOB MCCIEIOBAHMS, COCTARIATE 00OCHOBAHHBIM OTYET O IIPOIEIIAHHOM
pabore;

npuo0peTaTs ONBIT YYEHHWYECKONM WCCIEKOBATEIBCKOH M MNPOSKTHON JACATeNbHOCTH,
NPOABJIATE CIOCOOHOCTE M TOTOBHOCTE K CaMOCTOATENEHOMY IOHCKY METOJIOB PeIeHHS
NpaKTUIeCKNX 3afad, IPHMEHEHNIO Pa3TMIHBIX METOJOB IIO3HAHHA.

3) paborta ¢ undopmanmeii:

OpPHCHTHPOBATECS B PasiHUHBIX HMCTOYHHKAX HHGopManuu (HaydHO-TIONYJSpHAsd
JHTepaTypa XMMMYECKOTO COJNEpXKaHHsA, CIpasoqubple mnocobms, pecypeel Hurepnera),
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aHANMA3MPOBaTh MH(OPMAIIAIO PA3NIMYHEIX BHAOB K (OpM IIPEICTaBIICHAS, KPHTHIECKH OIICHUBATH
€€ JIOCTOBEPHOCTH U HENPOTHBOPCIHBOCTD;

$opMyTMpOBAaTh 3aOPOCH H INPHMEHATH PasiMYHBIC METOALI IIPH MOMCKE W OTOOpe
uEpOpMAIHH, HEOOX0IMMOI 1A BEIIOTHEHHA YUeOHBIX 3a/1a4 OnpeIeNEHHOrO THIA;

NpHOGpPETaTh OMBIT KCIONB30BaHAS HH(POPMAIMOHAO-KOMMYHAKATUBHBIX TEXHONOTHH H
PazIUIHBIX MOHCKOBBIX CHCTEM;

CaMOCTOATEIBHO BEIOHPATh ONTHMAIBHYIO GOpMY IpeAcTaBIeHHS MHGOPMAIMH (CXCMEL,
rpaduKH, [UarpaMMBI, TabJIIEL, PUCYHKH K JPYTHE);

HCIIONB30BATh HAYYHBI A3BIK B KadecTBe CpEICTBa OpH paboTe € XMMHYECKOH
HEGOpManuei: IPAMEHATh MEXUpeaMeTHBe ((Hsmueckre M MaTeMaTH4eCKHe) 3HAKH H
CHMBOIIBL, POPMYJIBL, aOOpeBRATYPEL, HOMEHKIATYDY,

KCIIONB30BaTh 3HAKOBO-CAMBOJIMUECKHE CPE/ICTRA HATTIANHOCTH.

KoMMyHHKATHBHBIE YHABEPCAIbHbIE YIeOHbIE ACHCTBHM:

3af[aBaThk BOIIPOCHI IO CYIIECTRBY OGCYXKAAEMOM TEMB] B XOJI€ IMAJIOra H/HIH JTUCKYCCHH,
BBICKa3EIBATEH HACH, QOPMYIHPOBATE CBOH IPEIJIOKCHUA OTHOCHTEBHO BEIIOIHEHHAA
OpeIIOKECHHOM 3a1a9u;

BBICTYIIATh ¢ Npe3cHTaUMed pe3yNbTATOB MMO3HABATENLHOH JCATENRHOCTH, HONYIEHHBIX
CAMOCTOATENBHO HMJIH COBMECTHO CO CBEPCTHHKAMM TIpH BRINOJHEHHH XWMHICCKOro
IKCOCPUMCHTA, OpakTHUecKoH paboTHl IO MCCIENOBAHMIO CBOMCTB HM3YyJaeMBIX BEIIECTE,
peanusanuE y4eGHOrO IpoekTd, M (OpMyIHpOBaTh BBIBOJALL 110 pe3yibTaTaM NIPOBEICHHEIX
uccIeNoBaHuH ITyTEM COTTIacOBANMSA MO3UON B Xo/e 00CyXIeHUuA i 0OMeHA MHCHMSIMH.

PeryaaTHBHEIC YHABEPcaIbHbIE YIeOHbIE AeiicTBAA:

CaMOCTOSTENBHO IUIAHAPOBATh U OCYIIECTBIATE CBOK IIO3HABATENBHYI ACATCIRHOCTSD,
ompefenss €€ LENH W 3ajavy, KOHTPOIHPOBATh M IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATEH
IpeanaracMelii aJrOpUTM AEHCTBAM IpH BBIIONHEHHM YYCOHBIX M HCCICHOBATENBCKAX 33124,
BHIOHpaTh Haubonee 3¢ QeKTABHLNA ClIocob HX PEIICHAA ¢ YIETOM IIOJIy4€HHs HOBBIX 3HAHUH 0
BEIIECTBAX H XMMWYECKHAX PEaKIUIX;

OCYIIECTBIIATH CAMOKOHTPOI AEATENRHOCTH Ha OCHOBE CaMOaHann3a H CAaMOOLCHKH.

NPEJMETHBIE PE3YJIBTATBI

TpeaMeTHEIE Pe3yIBTATHL OCBOCHMS IIPOTpaMMB! II0 XMMHHA Ha YIIyOIEHHOM YPOBHE Ha
ypoBHE cpeaHero obmero o6pa3oBaHks BKIIOUAOT cHenubHYecKHe il yIeGHOro npeamera
«XuMHA» Hay4dHbIC 3HAHHSA, YMEHHUA B CIocoOBl JeHCTBHE 10 OCBOCHWMIO, HHTEPIPETAIHH M
IpecOPa3OBARKIO 3HAHWIH, BUABI XEATENBHOCTH 10 HONYTEHHIO HOBOTO 3HAHWA H IPAMCHCHHIO
3HAHHHE B pa3)MYHBX YYeOHBIX CHTYallMAX, 4 TakkKe B pPEaNbHBIX KH3HEHHBIX CHTyalMsX,
CBA3AHHBIX ¢ XHMHEH. B mporpaMMe 1o XUMUH OpeIMETHEIE pe3yabTaTkl IPeACTARICHEI 110 roaM
H3yICHUS.

10 KJIACC

IIpeqMeTHEIE pe3yaBTATHI OCBOCHHS Kypca «OpraHuvecKas XHMHUA» OTPAXKAIOT:

¢(popMHEPOBAHHOCTE [IPEJCTARIICHMIA: O MECTE M 3HAUYCHHHM OPraHMIecKoil XHMHUM B CHCTEME
€CTECTBEHHBIX HayK K €& poyH B 00ecIiedeHnH YCTONYMBOIO PA3BUTHA JENOBEYESCTEA B PEIICHAH
npoGeM 3KONOTHYECKOM, SHEPreTHIeCKOH H NHIMIEBOH 0€30MacHOCTH, B Pa3sBUTHM MENHIIAHb,
CO3AAaHMH HOBEIX MATEpPHAIIOB, HOBBIX HCTOYHMKOB 5HEPTHH, B OOECICYCHHM pPalfOHAIBEHOIO
IPEPOAOIONG30BaLM, B (OPMUPOBAHHH MEPOBO33PEHHA H 0DINEH KYJIBTYPBI YE/IOBEKa, @ TAKKe
SKONOrMYecKy 0G0CHOBAHEOIO OTHOIIECHHSA K CBOEMY 3J0POBEIO H IIPHPOIHOM Cpefie;

BIAJICHAE CHCTEMOH XMMWYECKHX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONIHE
HOHATHSA — XHMHIECKHH 3IEMEHT, aTOM, AP0 H SIEKTPOHHAs 000I04Ka aTOMa, S-, p-, d-aToMHBIE
OpbOHTANHA, OCHOBHOE W BO3GYXIEHHOE COCTOAHHS aToMa, rHOpHIA3allus aTOMHEIX opOUTanei,
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HOH, MOIEKYJIA, BAlEHTHOCTH, JIEKTPOOTPHULATENEHOCT, CTEHCHb OKHMCICHHA, XMMHYCCKad
CBA2b, MOTb, MOJIAIPHAS Maccd, MOJSPHBIM 005EM, YTIepOHb CKeNeT, QYHKIMOHAJBHAN TPYTINA,
pajHKal, CTPYKTYpHBIE (OPMYTsl (pa3BEpHYTHIC, COKPAIISHHBIE, CKCINCTHBIE), H30MeEpHs
CTPYKTYpPHAs W HPOCTPAHCTBEHHAS (I€OMETPHIECKas, ONTHYECKAS), H30MEPDl, FOMONIOIMIECKHH
pAll, TOMOJIOTH, YIJIEBOXOPOJSI, KHCIOPOJA- M a30TCOJAEpXallHe OPTaHHYECKHE COCIAMHEHHS,
MOHOMED, TIOJIRMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHEIE COCAHHEHNS, TCOPHH, 3aKOHbL
(nepuomuueckmit 3axon J[. Y. Mengencesa, TeopHs CTPOSHHS OPTAHMYECKUX BEIIECTB A.
M. ByTiepoBa, 3aKOH COXPAHEHHs MACcCHl BEMECTB, 3aKOH COXPAHCHHS K NIPEBPAICHUA SHEPIHH
Opd  XHMHYECKHX  DEAKIMAX), 3aKOHOMEPHOCTH, CHMBOIMYCCKHMM  f3BIK  XHMMH,
MHPOBO33PCHUCCKHE 3HAHHSA, JICKANIME B OCHOBE NOHHMAHWS NPHIMHHOCTH H CHCTEMHOCTH
XUMHYECKMX  SBIEHMH;  TPEJCTARIEHUA O  MEXaHusMax  XUMHMYECKMX  PeaKIui,
TEPMOJMHAMUYECKHX U KHHETHIECKHX 3AKOHOMEPHOCTAX MX MPOTEKAHHU, O B3dMMHOM BIHAHHH
aTOMOB H TPYIII 2TOMOB B MOJEKy/ax (MH/IYKTHBHEIA B Me30MepHBIi 3hdhexTsl, opuentanTs! [ 1
II poma); (haKTojorhueckuc CBEJEHMSI O CBOMCTBAX, COCT4BE, NONYICHHH ¥ Oe30macHOM
HCIIONB30BAHAY BaXKHEHIMX OPTaHWYecKuX BEIUEGCTB B OBITY M MPAKTUUCCKOH AEATENBHOCTH
qeoBeKa, OOIIIX HAYIHBIX IPUHIAIEX XHMHYECKOTO IIPOU3BO/CTBA (Ha ipUMEpe IIPOH3BOJCTBA
METanoa, nepepaborku HedTH);

chOPMHpOBAHIIOCTE ~ YMEHMH:  BBIABIAT  XApakTEPHBIE — [PW3HAKH  IIOHATHH,
YCTAHABJIUBATL MX B3aHMOCB3b, HMCIIOIB30BATH COOTBETCTBYIOIINE IOHATHA IPH OTIMCAHMI
COCTAaBA, CTPOCHHSA U CBOHCTB OPraHHYECKHX COEIMHECHIH

chOPMHPOBAHHOCTH YMEHHM:

HCIIONB30BATh XMMHEYECKYIO CHMBOJIMKY /IS COCTABICHMA MOJICKY/ISIPHBIX H CTPYKTYPHBIX
(pasBEPHYTHIX, COKPAIIEHHBIX H CKEMETHRIX) OPMYIT OPraHMICCKHX BEILCCTB;

COCTARIISITh YPABIEHHS XHMHYCCKHX PEAKIHil H PACKPLIBATE HX CYIIHOCTh: OKHCITHTEIBHO-
BOCCTAHOBHTENBHEIX PEaKIIHit TOCPEACTBOM COCTABIEHHS MEKTPOHHOro Gananca 3TUX peaKiyi,
peaxIuii HOHEHOTo o6MeHa MyTEM COCTABICHHS KX TIONHBIX M COKPAnIEHHBIX HOHHBIX YPABHCHHIA;

W3rOTABIMBATG MOJETM MOJEKYJI OPraHAvYeCKUX BELIECTB [UIA HMIUIOCTPAIlMH HX
XHMHYECKOTO H IIPOCTPAHCTBEHHOTO CTPOCHHS;

chOPMHUPOBAHHOCTS YMEHMIA: YCTAHABIHMBATE NIPHHANICKHOCTS U3YHEHHBIX OPraHHICCKHX
BEIIECTE 110 MX COCTABY M CTPOSHHIO K OTIPEAEIIEHHOMY KIIacCy/TpyNIe CoeNMHeHuH, faBaTh UM
HazBaHMs 1Mo cucremarnyeckol Homenknarype (IUPAC) u IpHBOIUTH TPHBAATIBHEIC HA3BAHHA
I OT/IENBHBIX [PEICTABATENEH OPraHHYeCKHX BEIIECTB (STUIICH, AllETHIICH, TONYO]I, MIHICPHH,
STHIICHIIHKOJE, (HheHOol, GopMaNbAETH, aleTanbIeru/l, A1eTOH, MypaBbHHAS KMCIIOTa, YKCYCHAA
KACTOTd, CTEAPMHOBAdA, OJIEMHOBAs, MATPMHTHHOBAS KHCIIOTHI, IJIHIHH, AN2HMH, MalbTo3a,
dpyKTO32, AHIINH, AHBUHII, H30IPEH, XJIOPONPEH, CTHPON K APYIUe);

c)OPMHPOBAHHOCTE YMEHHS OIpPENENiTh BHJI XHMHYECKOW CBS3M B OPraHMveCKHX
COCIUHEHHAX (KOBATICHTHAS ¥ HOHHAS CBA3b, G- H T-CBA3b, BOAOPOJHAN CBA3E);

chOPMHPOBAHHOCTE YMEHHS LPHMEHATH IOJIOKEHHS TCOPHH CTPOCHUA OPraHMYCCKUX
semects A. M. Byrieposa Uit 06bsICHEHUs 3aBHCHMOCTH CBOHCTB BEHIECTB OT HX COCTAaBA M
CTPOCHHS;

cOPMHPOBAHHOCTh YMEHMt XApakTCpH3OBAaTh COCTAB, CTPOCHHe, (Qusuyeckue H
XAMHUYECKKE CBOMCTBA THIIMYHEIX MTPeCTaBUTENEH pa3InyHbIX KIACCOB OPragyeCKiX BEILECTB:
aKAHOB, IHKJIOAJIKAHOB, ATKCHOB, ANTKaJUEHOB, A4IKHHOB, apOMaTHYCCKUX YIJIEBOJOPOMOB,
CIIMPTOB, ANBAETHOB, KETOHOB, KAapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXHEIX 3(HPOB, HKHUPOB,
HETPOCOEMHENMI H AMHAHOR, AMHHOKHCIIOT, G€JIKOB, YITIEBOIOB (MOHO-, TH- H TIOTHCAXapUIOR),
HILDOCTPHPOBATh TEHETHYEeCKYIO CBA3b MEXKAY HHUMH YPAaBHEHHSMH COOTBETCTBYIOMIMX
XUMHAYECKHX PEaKUHM ¢ HCHOME30BAHHEM CTPYKTYPHEIX GopMYIT;

chOpPMUpPOBAHHOCTh YMEHHS HONTBEPKAATP HA KOHKPETHBIX TIPHMCPax —XapakTep
3aBHCHMOCTH PEaKIHOHHOH CroCOOHOCTH OPraHHYECKHMX COCHHHCHHH OT KPAaTHOCTH M TWlla
KOBQJICHTHOH CBA3H (G- M T-CBA3W), B3AaHMHOTO BIUIHKA AaTOMOB H IPYITI aTOMOB B MOJIEKYTIaX;
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C(hOPMHPOBAHHOCTh YMEHHS XapaKTepH30BaATh HCTOYHHKH YrICBONOPOAHOIO CHIPBA
(nedTh, TPHPOAHBIA Ta3, Yroib), cmocoOBl ero nepepaboTKM H NPaKTHYCCKOE MPHMEHEHUE
NpPOAYKTOB NepepaboTKH;

¢hOpMUpPORAHHOCTL BIAJICHUS CHCTEMOH 3HaHMH O eCTECTBEHHO-HAyIHHIX METOJAX
NO3HaHAS — HaOMOAEHHWH, M3MEPEHHN, MOJEIUPOBAHHY, 3JKCIICPUMEHTE (pCalbHOM H
MEICJICHHOM) M YMEHHS NPUMEHSITE 5TH 3HAHU S,

cOPMHUPOBAHHOCTh YMEHHS IPHMEHATh OCHOBHEIE  OHEpAIlMd  MBICIHTEIBHON
JIEATENPHOCTH — aQHAllM3 H CHHTE3, CpaBHEeHHe, 00oOIleHHe, CHCTEMATH3AlMIO, BBIABICHME
IPHIHHHO-CHECTBEHHBIX CBA3€EH — A H3YUEHUS CBOMCTB BEIIECTB K XHMHYECCKUX PEAKIIHIA,

copMHUPOBAaHHOCTh YMEHHMI: BEISBIATE B3aHMOCBI3h XUMHYECKHX 3HAHKHA ¢ IOHATHAMHA H
IpEeCTABIICHUAMH JPYTHX €CTECTBEHHO-HAYJHEIX IpenMeroB Ui Oollee  OCO3HAHHOIO
TTOHAMAAHSA CYIIHOCTH MAaTEpHAILHOTO ¢HMHCTBA MHpA, HCIONB30BATh CHCTEMHBIC 3HAHUA HO
OpraHH9ecKod XUMHH JUId 00BSCHEHHS U MPOTHO3ZMPORAHHS ABJICHMH, HMEIOMHEX €CTECTBEHHO-
HayqHYIO NPHPOAY,

cOpPMHPOBAHHOCTE YMEHMIi: NPOBOAMTE pAcU&THl IO XHMHAYECKEM (opMyiam ¥
VPaBHEHHSAM XHMHIECKMX PEaKIHil ¢ HCIIONR30BaHHEM (H3HUESCKHMX BEJHIHH {Macca, 00BEM
ra3’oB, KOJIMYeCTBO BEIIECTBA), XapaKTEPH3YIOIMX REIECTBA ¢ KONMAYECTBEHHOH CTOPOHLL
PacuéThl 10 HAXOXIEHHIO XMMHYECCKOH (opMynEl BemecTBa MO U3BECTHBIM MACCOBEIM JIOJIAM
XMMHYECKHX 3JIEMEHTOB, IIPONYKTaM CLOPAHAS, INIOTHOCTH ra3000pa3sHEIX BEIIECTB;

c)OpPMHAPOBAHHOCTh YMEHHiL: IPOTHO3HPOBATH, AHANM3HPOBATh M OLCHUBATE C MO3HIHAM
HKONOTHYECKO} Oe300acHOCTH IOCHEACTBHS OBITOBOM W IIPOM3BOJICTBEHHOH MEATEIIBHOCTH
9el0BeKa, CBA3AHHOM ¢ mepepabOTKOl BEINECTB, HCIONB30BaTh IIONYYCHHBIC 3HAHHS A
MPUHATHS. TPAMOTHEBIX PEMICHAR NpoOieM B CHTYallMsX, CBA3aHHEIX ¢ XAMHCH,

¢(hOPMUPOBAHHOCT, YMEHHIA: CAMOCTOATENHHO IUIAHUPOBATH M NPOBOAHTH XHMHYECKHMH
9KcrepuMenT (OMy9IeHHE M U3YICHUE CBOMCTE OPraHMYeCKHX BEIECTB, KA9CCTBCHHEIC peakitii
YIJIEBOLOPOIOB Pa3IHIHEIX KITaCCOB U KHCIOPOACOACPIKANIMX OpraHAYECKAX BEMIECTB, PEIICHAS
3KCIEPUMEHTAILHEIX 33/1ad 110 PacIO3HABAHHIO OPTaHHYECKUX BEIIECTB) ¢ CODMONEHUEM IIPaBHl
GesomacHOro OOpamIcHHs ¢ BEMIECTBAMH M JaboparopHBIM obopynoBaHHEM, GOpMyIHpPOBATH
eTs HMCCHCHOBAHMA, NPEACTABIATE B paziMYHOM QopMmMe pe3yapTaThl 3SKCIEPHMEHTa,
AHATM3WPOBATE ¥ OLICHUBATE HX JOCTOBEPHOCTE;

chopMHpOBaHHOCTH YMEHHH:

co6OaTh NMpaBUa SKOJOTHIECKH 1LIEJIeco00pasHOro NOBENEHHS B OBITY H TPYAOBOH
JEATENLHOCTA B IENAX COXPAHEHHS CBOETO 3[OPOBBS, OKPYKAIOIECH IPHPOAHOM Cpexbl H
JOCTIDKEHNS €€ yCTORIHBOro pa3BHTHS;

0CO3HaBaTh OINACHOCTh TOKCHYECKOTO NEHCTBHS HA JKHBEIE OPTaHH3MEI OIPEACIEHHBIX
OpPraHMvYeCKHX BEIIECTB, IOHUMad cMBIcH nokaszarens 1K

aHaNM3APOBATE  HENecoo0pazHOCT,  NPUMEHEHHA  OPraHHYECKHMX — BEHMECTE B
TOPOMBIIUIEHHOCTH H B OBITY C TOYKH 3peHHS COOTHOINCHMA PHCK-TIONB34,

cdOpPMHUPOBAHHOCT, YMEHMI: OCYIIECTBIATL lICICHANpaBIeHHBIH ITOMCK XHMHYCCKOM
HHGOpPMAlME B pa3IMYHBIX MCTOYHHKAX (HaydHad H ydeOHO-HaydHad JIMTEPATypa, CPEACTBA
MaccoBoit wmHdopmarmn, HHTepHeT M ApyrHe), KpPHTHYECKH aHalH3HPOBaTh XHUMHYICCKYIO
nH(GOpManuEo, nepepabaThBATh €8 M MCIONB30BaTE B COOTBETCTBHH ¢ IOCTABICHHOM ydeOHOM
3anagei.

11 KJIACC

ITpemMeTHBIE pe3yIbTaThl OCBOSHHA Kypca «O0Inad B HeOpraHuIecKas XHMHN» OTPaXKaioT:
chOpMHUPORAHHOCTE NPENCTARIIEHUH: 0 MaTepHaNbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTIX
¥ I03HABAa€MOCTH ABJICHHI IPAPOAE], 0 MECTE H 3HAYCHHH XMMHH B CHCTEME €CTECTBCHHBIX HAyK
M eé poi B obecmedeHMM YCTONYWBOrC PasBHINA, B PEIICHHHM ITPOOIEM 3KOIOrHYECKOM,
JHEPreTHYeCKOH M MHIeBoid Oe30macHOCTH, B PasBUTHH MEIMIMHBL, CO3JJAHAH HOBEIX
METepHANOB,  HOBBIX  HCTOYHHMKOB  BHEPrHH, B  OOCCICUYCHHM  PAIHOHAILHOIO
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IPEPOAOIOIL3IOBAHHS, B HOPMEPOBAHIH MUPOBO33pEHUs H 00meH Ky IbTYPhI YEIOBEKA, & TAKKE
3KOJOTHYECKH 000CHOBARHOTO OTHOMICHHS K CBOEMY 3I0POBBIO M IPHUPOHOH Cpele;

BIAJCHUEC CHCTEMOM XHMHUYECKHX 3HAHHH, KOTOpas BKIIOYAECT: OCHOBOIIONATaloline
TIOHATHS — XMMHYECKHI 5I€MEHT, 4TOM, STPO ATOME, H30TOIBL, IEKTPOHHAA 060I09Ka aTOMa, §-
, p-, d-aToMHBIE OpOHTaIH, OCHOBHOE M BO3GYXKJIEHHOE COCTOSHHA aroMma, rabpuau3anus
aTOMHBIX OpOHTaleH, MOH, MOJEKYyNa, BaJEHTHOCTb, JJICKTPOOTPHIATEIBHOCTb, CICICHD
OKWCJICHMS, XHUMHYeckas cBash (KOBICHTHAs, HOHHAs, METAIUIMYECKad, BOJOPOIHAL),
KpUCTATUIAYecKas PeInETKa, XMMHUECKas PEaKiHs, PacTBOp, INICKTPOJINTH, HEIJICKTPOIUTEL,
IEKTPOJMTHUECKAs  [UCCOLMAIMS, CTeleHbs JHCCOIMAlMH, BOXOPONHEIH  IIOKA3arelns,
OKUMCIIUTEND, BOCCTAHOBUTEND, TEIOBOK 3¢ (et XAMIIECKOH peakiyy, CKOPOCTh XUMHYCCKOH
pEaKIu{, XMMWYECKOE pPaBHOBECHE, TEOPHH M 3aKOHBI (TeopHs SICKTPONHTHICCKOH
IHCCOMUAanuy, nepuoawaeckuii 3akod J[.M. Menzneneepa, 3aKOH COXPAHEHHMs MAaCCHI BEIIECTB,
3aKOH COXpaHeHus ¥ TPEBPAlICHHs SHEPIHH [IPH XHMHYECKHX PEakIudX, 3aKOH IOCTOAHCTEA
COCTARAa BCIIECTB, 3AKOH JCHCTRYIOIINX MAcc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHM A35IK XHMHH,
MHPOBO23peHYCCKHE 3HAHMA, JEKAIIHE B OCHOBC MOHMMAHMA NPHYHHHOCTH H CHCTEMHOCTH
XAMHUYECKHX ABNCHUN; COBpEMEHHEIE IPEICTABICHHUS O CTPOCHMH BELIECTRA HA AaTOMHOM, HOHHO-
MOJICKYJIIPHOM ¥ HaJAMOJCKYJSPHOM YPOBHIX; IIPEICTABICHHI O MEXAHU3MaX XHMHICCKHX
peaxnui, TEPMOAMHAMHIECKHX
H KHHETHYECKHX 3aKOHOMEPHOCTSX X IPOTEKAHUS, 0 XMMHYCCKOM PABHOBECHH, PacTBOpax H
IOUCHEPCHBIX CHCTEMAX; (DaKTONOrHYecKHe CBEJEHHA O CBOMCTBAX, COCTABE, HONYYEHHH H
6¢30IaCHOM HCHONB30BAHMY BAXKHEUINMX HEOPTAHHUCCKHMX BEMECTB B OBITY H NPAKTHYCCKOH
AeATENBHOCTH YelIOBEKa, OOIMX HAYUHBIX NPHHITHIAX XUMHYECKOT O IIPOH3BOJCTE];

cOpMHpPOBAHHOCTE YMEHHIH: BHIABIIATE XapaKTepHbIC IPU3HAKH
TOHATHH, YCTAHABIMBATL MX B3aMMOCBA3b, HCIONE30BATh COOTBETICTBYIONUME ITOHATHSA IPH
OIHMCAHHH HEOPTaHMYCCKUX BEMIECTB U HX NIPEBPAIlEHHIT;

¢OPMHPOBAHEOCTE YMEHHUS HCIONB30BATh XUMHYECKYIO CHMBONHKY JAJsSI COCTAaBJICHHA
dopMyl BelllecTB ¥ YPABHEHHH XWUMHUECKMX PEaKlMi, CHCTEMATMYECKYIO HOMEHKIATYPY
(TUPAC) u TpEBHATELHEIC HA3BAHUA OTACILHBIX BEIECTB;

COPMHPOBAHHOCTD YMEHMS OIIPEIeIATh BAJIEHTHOCTE H CTENEHb OKHCIICHHS XHMHICCKHX
JIEMEHTOB B COCIVHEHHMAX, BHJ XHMHYCCKOH CBA3U (KOBANCHTHAS, MOHHAdg, METAINHYCCKasd,
BOZIOPOJIANK), THII KPHCTAJUIMYIECKOH peIéTKH KOHKPETHOTO BEIIECTRR,;

chOpPMUPOBAHHOCTh YMEHHA OOBSCHSTL 3aBHCHMOCIH CBOWCTB BEIIECTB OT BHIA
XMMWYECKOH CBS3M M THIIA KPHCTAIMYECKOH pemérky, 0OMEHHBIH H JAOHOPHO-AK(ENTOPHBIH
MEXaHM3MbI 00pa3oBalys KOBAIEHTHOH CBA3H,

cOPMHMPOBAHHOCTD YMEHHH: KIacCH(HIMPOBATh: HEOPTAHHWYECKHE BCIIECTBA N0 HX
COCTaBY, XAMHYECKAE PEAKIUM 1O PazTMYHBIM NPH3HAKAaM (MHCIy M COCIaBy pearkpyrolnx
BEIECTB, TeIIOBOMY J(QeKTy peaxnuu, H3MEHEHHIO CTENCHEH OKHCIHCHHS 31E€MEHTOB,
06PaTHMOCTH, Y9ACTHIO KRTAIH3aTOpa M APYIHe); CAMOCTOATENBHO BHIOWPATH OCHOBAHHUS M
KPHTEPHH jUis KTACCHUKAIH H3yYaeMBIX BEECTR ¥ XMMHYECKUX PCaKIAi;

c(HOPMHPORAHHOCTE YMCHES DAacKphlBath CMEICH —IEpHOAMuecKkoro 3axoma /I
M. Menneneepa HM JEMOHCTPHPOBATL €r0 CHCTEMATH3HPYIOILYIO, OOBACHHTCIBHYIO U
IPOTHOCTHYECKYIO QyHKIHH;

cpOpMHPOBAHHOCTE YMEHHI: XapaKTCPH30BaTh MMEKTPOHHOE CIPOCHNE aTOMOB H HOHOB
KMMHYECKHX  JIEMEHTOB  HEPBOro—derBEproro  mepHozioB  llepmopmueckoit  CHCTEMEI
JIL.HA. Menneneesa, WCHONB3YS TIOHATHA IHEPICTHYECKHE YPOBHH», «(OHEPreTHICCKHC
NOIYPOBHMY, «S-, pP-, d-aTOMHEBIE OpOMTAIMY, COCHOBHOE M BO3OYMIEHHOE SHEPreTHYCCKHE
COCTOSHHS aToMa», OOBACHATH 32aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHUECKUX JIIEMEHTOB ¥
HX COEMHEHMH IO HepHojaM W TpynmaM llepwomudeckoit cuctemsr [ 1. Menneneesa,
BaJCHTHEIE BO3MOMHOCTH 4TOMOB 31EMEHTOB Ha OCHOBE CTPOSHHA MX 3TEKTPOHHEIX 000I0YeK;

c(hOpPMHPOBAHHOCTE YMCHHMIL: XapaKTepH30BaTh (OIMACHBATE) O0lIHe XHMUIECKHE CBOMCTRA
BENIECTB Pa3IMUHBIX KJACCOB, ITOATBEKIATH CYMIECTBOBAHHE TIEHCTHYECKOH CBASH MEXIY
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HEOPraHWIECCKAMY BEIIECTBAME C IIOMOIIBIO YPaBHCHHH COOTBETCTBYIOIIMX XHMHYECKHX
peaxumii;

CcOPMHPOBAHHOCTh YMEHMS PACKPHIBATE CYIMHOCTH: OKHCIHTENBHO-BOCCTAHOBHTE/IBHBIX
peaKIuii TOCPEICTBOM COCTABIEHMS 3JICKTPOHHOrO OalaHca STHX Peakldi; peakiuii HOHHOTO
obMeHa IyTEM COCTABICHUA HX IIOJHBIX M COKpalI€HHEIX MOHHBIX YPaBHCHHH; peakuuid
THAPONHM3a; PEaKIfHii KOMILTEKCOOOpa3oBaHMs (HAa IpEMepe THMAPOKCOKOMIUIEKCOB LMHKA H
AMOMHHKS );

cOpMHPOBAaHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTH NPOTEKaHMA XUMHYECKHX
peakmui ¢ y4ETOM MX SHEPreTHIeCKHX XapaKTepHCTHK, XapakTep H3MEHEHHS CKOpPOCTH
XHMHYECKOH pEeakii¥ B 3aBHCHMOCTH OT PaziIHYHBLIX (PakTOpOB, a TaKKe XapakTep CMeleHHs
XHMAYECKOTO PABHOBECHS ITOJ] BIIMAHNAEM BHEIUHAX BosaekcTenit (pumin Jle [latemse);

c(hOpMHEPOBAHHOCT, YMEHHUS XapaKTEPH30BaTh XHMHYESCKHE PEaKIHH, ISKAIMAC B OCHOBE
MPOMBIOUICHHOIO IIOJYYCHHS CEepHOH KHCIOTRL, aMMHaka, oOuiMe HaydHble HpPHHITAIE!
XUMUYECKHX IPOHU3BOACTB; KenecooDpasHOCTE IPUMEHEHHMS HEOPraHHYECKMX BEUICCTE B
MPOMBILIIEHHOCTH ¥ B GBITY C TOYKH 3peHHs COOTHOMECHHUS PHCK-TIONH3a;

c(hOpMHPOBAHEOCTh BIIAJICHHA CHCTEMOM 3HaHUH 0 METOZAX HAYYHOI'C 1O3HAHHA ABJICHUN
HOpApOALI — HAOOHeHIe, H3MepeHHe, MOJIE/IPOBAHHE, IKCIICPUMEHT (pealbHEIH M MBICIICHHEIH ),
HACIONb3YEMBIX B €CTSCTBCHHBIX Haykax, YMEHHA [PHMEHATh O3TH 3HAHHA TpH
SKCIIEPHMCHTAILHOM HCCIIEOBAHMU BEIECTE M A OOBACHEHHSI XHMHYECKHX SBJICHHH,
AMCIOMIAX MECTO B MPHPOJE, IPaKTHIECKOH AeATENbHOCTH YeIOBEKA H B IOBCCTHEBHOM KU3HH;

chopMHUPOBAHHOCTh YMEHHS BBIABILATE B3aMMOCBA3b XMMHYCCKAX 3HAHUY C MOHATHAMHA H
OPEACTABICHHSAMA IPYIHX €CTeCTBCHHO-HAYUHBIX IIpeIMeTOB i Gomee OCO3HAHHOIO
TIOHMMaHKs MaTEPHANbHOTO €NHHCTBA MHP2,;

cthopMEPOBAHHOCTE YMEHHSA IPOBOJUTE PACHETLL: ¢ HCIONB30OBAHUEM IIOHATHH «MaccoBad
JIOJI BEHIECTBA B PACTBOPE» M «MOJIIPHAT KOHIEHTPAIHA»; MacChl BeIecTBa MM 00BbEMa rasa no
H3BECTHOMY KOJIMYECTBY BEINECTBA, Macce MM 00BEMY OHOTC H3 YYacTBYIOHIMX B PCAKIHH
BEIIECTB; TEMNOBOrO 3 eKTa peakyy; 3HAYCHH BOJIOPOAHOTO II0KA3aTENA PACTBOPOB KHCIIOT H
MENoYel ¢ M3BECTHOH CTEMEHBIO MUCCOLMAIEM; Macesl (00BEMa, KONHYECTBA BEIECTBA)
MPOAYKTa Peaki[uH, €ClIM OJHO M3 MCXOJHBIX BEUICCTR JAHO B BHJE pacTBOpa C ONPEACIEHHOK
MaccOBOH JIONCH pacTBOPEHAOTO BEMIECTBA MIIH JAHO B H30BITKe (MMeeT IIPUMECH); JOMH BRIXO/a
IPOXYKTA peakIuy; 00bEMHBIX OTHOMICHHI Ia30B;

copMupoRaHHOCTE YMEHHH: CaMOCTOATENHHO IUIaHHPOBATh M NPOBOAUTE XHMEICCKEI
3KCIICPAMEHT (IIPOBE/ICHHE peakiil HOHHOTO 00MEHa, NOATBEPKIACHHE KaYeCTBEHHOTO COCTaBa
HEOPTaHMIECKHX BEILIECTB, ONpE/eieHHe CPeIbl PACTBOPOB BEIECTB ¢ MOMOIIBI0 HHIHKATOPOB,
HM3yYCHHE BIHSHHA Pa3sNMYHBEIX (DAKTOPOB Ha CKOPOCTE XUMHIECKOHM peaki(M, peIIeHHE
SKCHEPHMEHTANBHEIX 3a/ad 10 TeMaM «Metamnely B «HeMmeTas») ¢ coOmoIeHAeM IpaBui
GezomacHoro obpalicHug ¢ BEmIECTBAMH M JabopaTopHEIM 0GOpyIOBaHHEM, GOpMYIHpOBaTh
Leh HMCCNENOBAaHHA, OpPEACTABIAT: B pasiudHOM QopMe pe3ynbTaThl 3JKCIICPHMEHTA,
AHATH3UPOBATH U OLCHHUBATH WX JOCTOBEPHOCTD;

chOPMHPOBAHHOCTh YMEHHIL: coOmozaTh IpaBuia MOIB30BAHAA XHMHYIECKOH MOCYNOH U
naGopaTopHEIM 000pyIOBaHREM, 0OpAIICHAS ¢ BEIECTBAMH B COOTBETCTBHH ¢ MHCTPYKIIMAMH MO
BEIIOJTHEHHIO JIaOOpaTOPHBIX XAMHIECKIX OITBITOB, SKONOTMYECKH LENECO00pasHOTro MOBEACHMA
B ORITYy W TpYZOBOH IEATENLHOCTH B ILIEMIX COXPAaHEHHA CBOETO 3JIOPOBBA, OKpYXKaloImeh
NPAPCIHOH CpeAkl M JOCTIDKEHHS €€ YCTOHYMBOIO pa3BATHs, OCO3HABaTh OINACHOCTH
TOKCHYECKOTO JEHCTBAA HA JKHMBHIE OPraHM3MEI ONpEACHEHHBIX HEOPraHHYECKHX BEIIECTB,
oHEMas cMeIc nmokasarens [IJK;

c(hOpMUPOBaHHOCTE YMEHHH: OCYHIECTBAATH IIEJICHAIIPABICHHEIH IOHCK XMMHYCCKOH
uHpOpMaliH B pPa3IMYHBIX HCTOYHMKAX (Hay4Has H ydeOHO-HaydHas NHTEpaTypa, CpPeAcTBa
MaccoBoit uudopmanun, VHTepHeT W JApyrue), KpHTHIECKH aHAH3HPOBATE XHUMHYECKYIO
uadopManmio, epepabaThBaTh €& M HCIONB30BATH B COOTBETCTBHMH C ITOCTABJICHHOH ydeOHOH
3afaqei.
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TEMATHUYECKOE ITJIAHMPOBAHHE

10 KJIACC
Ne HanMeHOBaHMe . KosnyecTBO 4acoB J JnexTpouHnble (udpoBbie)
n/n pasfiesioB 1 TeM Bcero|KoutposbHbre|llpaxTuaeckue ob6pasoBaTe/lbHblE pecypChl
liporpaMMbl paboThl pa6oThI

|Pa3ge11 1. Teopernyeckue

OCHOEBI OPraHUYeCKOH XUMHH

1.1

[Ipegmet
OpPraHUYeCKOd XMMHH.
TeopHsa CTPOEHHUA
OpraHHyecKux
coeHeEHHH A. M.

ByTJiepoBa

8

BubnwuoTteka [JOK
https://m.edsoo.ru/d69df650

|HTOP0 110 pas /ey

L8 |

Paszjgen 2. YriaeBoa0poAbl

2.1 |[[peaenbHbIE 5 bubaunoTrexa OK
YIrAeBOA0pPO/Abl — https://m.edsoo.ru/d69df650
aJIKaHbl, [UKJIOAJKAHb]

2.2 |HenpeaesbHbIE 14 1 Bu6anoreka LIOK
YyraeBOAOPO/bL: https://m.edsoo.ru/d69df650
aJKeHbl, aJKaJHeHb],

AJIKUHBI

2.3 ||ApomaTH4ecKkue 8 [[Bubaunoreka HOK
YI1eBOJOPOAE] https://m.edsoo.ru/d69df650
(apens1)

2.4 |[IpupoaHbIE 4 Bubsuorexka HOK
HCTOYHUKH https://m.edsoo.ru/d69df650
VTJIEBO0PO/IOB U UX
nepepaboTKa

2.5 |FasorennpousBofaHsle | 4 1 BubaunoTtexa [JOK
[yT/1IeBOAOPO/OB https://m.edsoo.ru/d69df650

Htoro no pasjeny 35 || |

Pazzen 3. Kuciopoacoaepxalmye opraindecKkie COeAHHEeHUA ‘

3.1 ([CnupTbl. PeHON 11 1 bubanoTteka LLIOK
https://m.edsoo.ru/d69d{650
3.2 |[KapboHHIbHbIE 21 1 BubaunoTreka IJOK
coe/IMHEeHHUsI: https://m.edsoo.ru/d69df650
a/NbLAeruabl U KETOHBDL.
KapG6oHOBbIE KHC/OTEL
Cnoxusle 3¢UpHL
JKHpBI
3.3 |[¥YraeBognl 9 1 bubauorexa [IOK
https://m.edsoo.ru/d69df650
lHToro 10 paszieny ” 41 ||

[Pas;nen 4. AzoTcoaepKauiue oprainyeckte CoeJHeHns

i
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dneKTpoHHEIE (11UdpoBEIE)

Ne HauMeHOBaHHE Konu4yecTBO 4acoB
n/m paszenoB ¥ TeM Bcero|KouTpoabubie|IpaxTiyeckue o06pa3oBaTesbHbIE PECYPChI
IpOoTpaMMbl pa6oTEl paboThl
4.1 |AMHHBL 12 1 2 bu6muoTteka LJOK
AMMHOKHCAOTH!. belku https://m.edsoo.ru/d69df650
UTtoro no pasgeny 12 || I
Pazaen 5. BLICOKOMOJIEKY/IAPHBIE COeAHEHHSA |
5.1 {BeicokoMosIeKYJISIpHEIE| 6 1 Bu6nunorexa LIOK
COe/INHEeHUS s://m.e Jru/d69df650
|HToro 110 pasfeny I] 6 " |
OBILEE KOJITUYECTBO 102 3 6
YACOB I10 ITIPOTPAMME
11 KJACC
Ne || HauMeHoBaHMe pa3nesioB || KoandecTro 4acos | 3nexTpoxHble (UPpOoBLIE)
/o H TeM NperpamMMel Bcero || KonTponsere || IpakTadeckne oGpa3oBaTe/IbHbIE PEcypChl
paboThl paboThl
|Pasp,en 1. Teoperuyeckue 0CHOBBI XHMUH |
1.1 |CTpoenne aToMa. 9 Bu6auoteka IIOK
[lepuogydecKu 3aKOH https://m.edsoo.ru/2dd57f24
U Heproguyeckasn
CHCTEMA XMMHIECKUX
assieMeHTOB /]. K.
MeHpaeneeBa
1.2 ||CTpoeHue BelleCTRA. 11 1 Buoauoteka HOK
Muoroo6pasHe https://m.edsoo.ru/2dd57f24
BEIIECTB
1.3 |XuMu4eckue peakKLHH 19 1 3 Bu6auoTreka HOK
https://m.edsoc.ru/2dd57f24
Hroro o pasgeny 39 |
Pazpen 2. HeopranuyecKas XHMHA J
2.1 ||HemeTanibl 31 1 3 bubauoTeka [J0K
https://m.edsoo.ru/2dd57f24
2.2 |[MeTannel 23 1 2 Bub6anoTreka LHOK
https://m.edsoo.ru/2dd57f24
II/IToro 110 pasaeny H 54 " |
!Paa,n;e.n 3. XHMHS ¥ 3KH3Hb |
3.1 MeTo/bl NO3HAHUA B 9 | bu6auoreka [[OK
XMMHH. XMMHA H )KH3Hb https://m.edsoo.ru/2dd57f24
iI/IToro 10 paszeny J[ 9 H j
OBUIEE KOJIMYECTBO 102 4 8
YACOB IO TPOTPAMME
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10 KJIACC

[TIOYPOYHOE THIAHNPOBAHHKE

Tema ypoka

KonauyecTBO 4acoB

l

Bcero

KouTpoJsibHbIE

paboTHI

[IpakTHUeCcKHe
paboThl

JaTta
H3y4YeHHud

J1eKTpOHHEIE IUPPOBLIE
06pazoBaTesbHble PECYPCHI

IpeaMeT u
3HauYeHue
OpPraHvyecKoi
XUMUH,
npefcrasieHue o
MHOTr000pasuu
OpTraHHYeCcKUX
coefHHeHu#

BuonuoTreka LIOK
https://m.edsco.ru/3686e6f
5

DJIEKTPOHHOE
CTpoeHMe aToma
yryiepoaa
(ocHOBHOE U
BO30YKAEHHOE
COCTOSIHMSA).
BasneHTHEIE
BO3MOKHOCTH
aTomMa yrJepoja

Bu6auorexa HOK
https://m.edsoo.ru/0ce6fd4c

XuMHYecKasn CBASb
B OPTraHHYECKHX
coeJHHEeHNIX.
MexaHH3MEI
o0pazopaHKs
KOBaJIEHTHOH
CBHA3H, CIIOCOBLI
paspbiBa CBA3EH

bubauorexa lJOK
https://m.edsoo.ru/8d39f5¢
8

Teopusa cTpoeHUsA
OpraHH4YeCKMX
coeHHEeHUH A. M.
ByTtieposa

Bubaunoreka [JOK
https://m.edsoo.ru/9e595cb
8

Bu/ibl H30MepuH:
CTPYKTYpHasd,

IPOCTPRHCTREHHAS,

JJIEKTPOHHbIE
3dPeKTr B
MOJIEKy/Iax
OpraHHYecKHX
coeiMHEeHHH

BubanoTtexa [[OK
https://m.edsoo.ru/b0e6166
1]

[IpeacraBaenue o
KnaccuPuKanuy U
cucTeMaTHYyecKas

HOMeHKJ1aTypa

Bu6auoTeka IJOK
https://m.edsoo.ru/c212dd2
1
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__ n/m

Tema ypoxa

Koau4ecTBO 4acoB

J

Bcero

KOHTpoO/EHEBIE
paboTEI

[lpakTUyeckue
paboThl

Jata
U3YYEHHA

IneKTpoHHBIE {HPPOBLIE
oOpasoBaTesibHbIE PecypChl

(IUPAC)
Opra”HH4YeCKHX
BELIECTB

Knaccudukanus
peaxiiui B
OpraHu4ecKou
XHMUH

Bubanoreka LOK

https://m.edsoo.ru/ba5706a
a

CucTteMaTH3alus 1
0600611eHHUe 3HaHUHI
110 TeEME

Bubauoreka [JOK
https://m.edsco.ru/87a37ca
b

AJIKaHEI:
rOMOJIOTHYeCKHH
psan, obuad

bopmyna,
HOMEeHKJIaTypa H
H30MepH4,
SJeKTpOHHOE H
NMpPOCTPaHCTBEHHOE
CTpOEHHUE MOJIEKYJT

Bu6aunorexa [JOK
https://m.edsoo.ru/25a1463
6

10

dusuyeckue v
XUMHYECKHE
CROKCTBA a/IKaHOB

Bu6saunorexka [[OK
https://m.edsoo.ru/3137711

C

11

Haxoxaerue
AJAKaHOB B IpUpOJAL.
Crioco6kbl
MOAYyIeHUs H
MpYMEeHeHHe
A/KaHOB

Bu6auorexa HOK
https://m.edsoo.ru/259b0a5
b

12

[uxnoaNnKaHml:
obuas popmyna,
HOMEHKJIaTypa H
H30MepHH,
0COOEHHOCTH
CTPOEHHSA H
XUMHYECKHX
CBOMCTB, CIocoOb!
HOJYYeHUA H
IpUMeHeHHe

Bu6snoTreka LHOK
https://m.edsoo.ru/156730d
2

13

Pemienue
pacYy€THBIX 3a7a4
Ha ollpefie/ieHHe
MOJIEKYNASAPHOH
bopMyBl
OpraHH4ecKoro
BeLeCTBA 110

butauotexa LLOK
https://m.edsoo.ru/hf84d8e
b
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n/n

Tema ypoka

Ko/H4ecTBO 4YacoB

|

Beero

KoHTpoJbHbIE

paboThI paboThI

[IpakTHYEeCKHE

Jara
H3y4eHUA

JneKTPOHHBIE LMPPOBLIE
06pa3oBaTeAbHLIE PECYDCEI

MaCCOBBIM JOJISIM
aTOMOB 3JIeMEHTOB,
BXOASAIHUX B €ro
COCTaB.
CucreMaTH3alHAg H
o6o01eHne 3HaHUR
o TeMe

AJNKeHBEl:
roOMOJIOTHYECKHUH
psaz, obuias
bopmyna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
NPOCTPAHCTBEHHOE
CTpOEeHHe MOJIEKYJL.

CTpyKTypHasA U LUC-
TPaHC-U30MEpHs
aJIKEHOB

Bubauoreka LHOK
https://m.edsoo.ru/273b0al
e

15

[[Pusuueckue U
XUMHYEeCKHe
CBOMCTBA aJKeHOB.
[Ipagunio
MapkoBHHKOBa] |

Bub6anoreka [[OK
https://m.edsoo.ru/21069cc
d

16

Crnioco6br
IOJIYYeHUS Y
IpHUMEHEHHE
aJIKeHOB

Bu6baunoreka [OK
https://m.edsoo.ru/665dc05
8

17

[IpaxTHyecKas
paborta N2 1 no
teme "Tlonydenue
3THJIEHA U
H3yYEHUE ero
CBOMCTB"

Bu6auorexa HOK
https://m.edsoo.ru/0941eed
8

18

Pemenue
pacyéTHRIX 3a7au
Ha olpejeseHue
MOJIEKYAAPHOK
dbopMynbl
OpPraHU4YecKoro
BellecTsa

Bubanoreka LOK
https://m.edsoco.ru/e%9ea992
1

19

ANKalVeHhl:
CONpsKEHHDIE,
M30JIMDOBAHHbIE,
KyMYJIHpOBaHHBIE.

OcobeHHOCTH

Butauorexa [JOK
https://m.edsoo.ru/04298c0
a
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JJIeKTpOHHOE H

Ne Tema ypoka KoauvecTBo 4acoB Harta JneKTpoHHBIE HHPPOBbIE
n/n Bcero| KourpoabHsle | pakTiyeckue |3y 1€HHA obpazoBaTeibHbIE PECYPCHI
paboThI paboThI
3/IeKTPOHHOTO
CTpOEHUA
20 |XuMu4yeckue 1 Bu6anoTreka LIOK
CBOMCTBa https://m.edsoo.ru/e561253
CONPAXEHHBIX d
JeHOB
21 ||CnocoGnl 1 Bu6auoreka [JOK
HOJIy4eHHUS H https://m.edsoo.ru/1aa8166
npuMeHeHHe 0
aJIKaJMEHOB
22 ||AMKUHBI: 1 Bub6nnoTreka LHOK
roMoJiord4ecKuit https://m.edsco.ru/68b6ccéd
psj, obmas C
dbopmyna,
HOMEHKJIaTypa,
BJEKTPOHHOE H
IPOCTPaHCTBEHHOE
CTpPOeHUEe MOJIEKYI,
dusudeckue
CBOHCTBA
23 {Xumuueckue 1 Bu6anoreka OK
CBOHCTBA a/IKHHOB https://m.edsoo.ru/23493a%
3
24 ([KauecTBeHHLIe 1 bubnuoteka LLOK
peakL{H Ha https://m.edsoo.ru/7b1c48d
_ TPOIHYIO CBSI3b a
25 ||Cnocobnr 1 Bubaunoreka IJOK
MOJIYYEHHA H https://m.edsoo.ru/a6f9ale
npuMeHeHue a
aJIKMHOB
26 |Pemenue 3ajay4: 1 Bu6aunorexa LHOK
pacyéThel 10 https://m.edsoo.ru/5db8e52
YpPaBHEHUIO 6
XUMHUYeCKOH
peaxkuyK
27 |CucTeMaTH3aLuA U 1
000011eHHe 3HaHU
no TeMe
28 |ApeHbl: 1 BuGanoreka LJOK
TOMOJIOTHYECKUIH https://m.edsoo.ru/a92a709
psz, ob1an 4
$opmyia,
HOMEHKJIaTypa.
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Tema ypoka

KosaunyecTBo 4acoB

Bcero

KoHTpoabHbIE

IIpakTHyeckue

paboThI pabOoTh

Jara
U3y4YeHHA

3/1eKTpoHHBIe LU POBEIE
00pa3oBaTEbHBIE PECYPCHI

NPOCTPaHCTBEHHOE
CTpOEHHE MOJIEKY
OGeH30J1a ¥ TOJYO0J3,
ux dusnyeckue
CBOMCTEA

29

XUMHYECKHE
CBOMCTBa apeHOB:
peaxuuu
3aMelleHHs

Bubnuoreka [JOK
https://m.edsoo.ru/a44alae
4

30

XUMHYecKHe
CBOMCTBA apEeHOB:
peaKuHH
NPHCOEeAHMHEHMNS,
OKHCJIeHHE
roMoJIoroB 6eH3o0Ja

bubtnuoreka IJOK
https://m.edsoo.ru/a44alae
4

31

OcobeHHOCTH
XUMHYECKHUX
CBOMCTE CTUpPOJIA

Butauoteka LHIOK
https://m.edsoo.ru/d5018a5
4

32

Pemlenue
pacuéTHBIX 3a/a4

Ha onpeJeseHne
MOJIEKYJISIPHOH

dbopmMy b

|Opra’Hu4YecKoro

BEIECTBA

bubanoreka LJOK
https://m.edsoo.ru/53461a2
¢

33

Cnocobnl
TOAyYEeHHs H
npUMeHeHHe
apeHoB

bubaunoreka IIOK
https://m.edsco.ru/6f717d0
9

34

FeneTH4yeckasn
CBf3b MEXAY
pPasAMYHLIMH
KJIACCaMH
yrJ1IeBOJ0PO/10B

35

Pac4yéTrl 10
YpaBHEHUAM
XUMHYECKUX
peaxkuui.
CyicTeMaTH3alUs |
0606leHHe 3HAaHUH
10 TEME

36

[IpupoaHbIi ras.
[lonyTHbIE

He)TSHBIE a3kl
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n/n

Tema ypoka

KosnudyecTBO 4acoB

Bcero

KonTposbsHbIe

[IpakTHYeckHe

paGoTHI paboThl

Jata
U3YdEeHUA

3JIeKTPOHHBIE HUPPOBLIE
ofpasoBaTesibHble PeCypChl

37

KaMeHHBIH yTOAL 1
IpPOAYKTEI €ro
nepepaboTKH

Bubnuoreka IIOK
https://m.edsoo.ru/69b3398
b

38

Hed Tk ¥ crioco6r!
eé nepepaboTKH.
[IpumeHeHHE
IPOAYKTOB
nepepaboTKu
HehTH

Bubauoreka LOK
https://m.edsoo.ru/21f9de7
8

39

l'eHeTHYeckad
CBAA3b MEXKAY
pasTIMYHBIMH
KJlacCaMH
yrJAeBOLOPOJ0B

40

lanoreHOnpoHU3BOA
HbIE
YIJIEBOAOPO/IOB:
3JIeKTPOHHOE
CTpoOeHHE; peaK UK
3amMeleHHs
rajoreHa

Bubanoreka HOK
https://m.edsoo.ru/82b4d75
9

41

L

JeiicTBue menoueit
Ha
raJloreHNpoU3BOAH
bI€.
BsaumoaeicTBHE
JIMraJIoreHaJKaHOB
C MarHueM u

[IHHKOM

42

CucTeMaTH3alHA U
06061eHHe 3HAHHH
o pasaeny
"Yrnesogoposab”

bubaunoreka HOK
https://m.edsoo.ru/20e89f2
2

43

KoHTposbHas
pa6oTa no TeMe
"YrneBosopojb”

Bu6anoTrexka HOK I|
https://m.edsoo.ru/95c9e29 !
8 |

(a4

[IpenenbHbIe
OZJHOATOMHbIE
CIHPTBHI:
roMoJIoruyeckui
psAjA, ob1as
dopmyia, ctpoeHue
MOJIEKYJ,
HM30MepH4,

HOMEHKJIaTypa,

Bu6anotexa HOK
https://m.edsoo.ru/df04c5¢c
d
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Ne Tema ypoka ! KosyecTBo yacos [ HJata JnexTpoHHble [UPOBLIE
n/n Bcero|| KouTpoannbie || IpaxTuueckue |A3YI1EHHS 06pa30oBaTe/ibHbIE PECYPChI
paboThI paboTe

KJ1acCHpHKALIUSA,
duUsHYeCcKHE
CBOWCTBA

45 |Xumuueckue 1 Bubnuoreka LOK
CBOICTBa https://m.edsoo.ru/26ee34f
npeje/bHbIX e
0/IHOATOMHBIX
CIIUPTOB

46 |Cnocobsr 1 Bubtauorexa LIOK
MOJIyYeHHUA H https://m.edsoo.ru/4841000
NpHMeHeHHue 00000000
0/IHOATOMHBIX
CIIUPTOB

47 |lpocTtele 3$pUPHL: 1 Bubamoreka [IOK
HOMEHKJIaTypa H https://m.edsoo.ru/c2c788b
M30Mepus, 2
0COBEHHOCTH
OUBHYECKHX U
XUMHYECKHX

[ CBOHCTB

48 |MHoroaToMHble 1 [[Putanoreka LIOK
CITHPTHIL: https://m.edsoo.ru/ee4d84a
3THJ/EHTJIHKOJb H a]]
TJIMLEPHH, UX
du3uyecKue 1
XHUMHYECKHE
‘CBOﬁCTBa

49 |Crocobrl 1 Bubnauoreka LHOK
MOJY4eHHA U https://m.edsoo.ru/d12e567
IpHMeHeHHe d
MHOI0aTOMHBIX
CIIUPTOR

50 |Penom CTpoeHue 1 ‘ bubanorexa LLOK
MOJIEKYJIBI, https://m.edsoo.ru/2ce726f
dr3uyecKue 8
CBOMCTBA.
ToOXKCHYHOCTE
deHona

51 |XuMu4yeckue 1 Butaunoreka LOK
cBo#cTBa peHoIA https://m.edsoo.ru/037ca5f

9

52 |Cnoco6bl 1 Bubnuorexa [JOK
NOJIyYeHHs U https://m.edsoo.ru/c77ddf4
IpHMeHeHHe c
deHosa
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Ne Tema ypoxa Kosn4ecTBO YacoB JaTta J/IeKTpOHHBIE NNPPOBLIE
n/o Bcero| Kourposbasie | Ipakruyeckue |A3y4eHAS 06pa3oBaTeJbHbIE PECYPChI
paboTEl pPaboThl
53 |MIpakTHyeckas 1 1 Bubtaunoreka [HOK
pabora Ne 2. https://m.edsoo.ru/fd0ced0
Penienue 9
JKCIlepHMeHTalbEHEI
X 33/1a4 110 TeMe
"COHpTHI ¥
deHoABI"
54 |CucremaTHsauus H 1 [[Bubnroreka HOK
oGobuieHre 3HAHHI https://m.edsco.ru/1810cb9
10 TeMe bl]
55 JlAnpaerubl H 1 bubnuoteka LHOK
KETOHEI: https://m.edsoo.ru/b139bea
3JIeKTpPOHHOE a
CTpoeHHe
Kap6OHUJIBHOMR
rPYIIIb;
roMoJIoru4ecKue
pAARL, 0011aS
bopmya,
H30MepUs U
HOMeHKJIaTypa
56 ||Anbgeruanl v 1 buéanortexa IJOK
KETOHBI: https://m.edsoo.ru/c887425
PpusHYecKue c
CBOHCTBA; peakLuH
NPUCOEHHEHHSA
57 ||Peaxumnu 1 Bubanoreka LIOK
OKHCJIEHUS H https://m.edsoo.ru/a393baa
KayeCcTBeHHbIE 9
peaKIHu
anbieru/ios U
KETOHOB
58 ||[CnocoGrl 1 Bubauoreka LIOK
MOJy4eHHsA https://m.edsoo.ru/520d1c5
aJIbJIETUA0B U 1
|KETOHOB |
59 ||OpHOOCHOBHEIE 1 Bubnuoreka [JOK \
npejeabHble https://m.edsoo.ru/fec0bil |
Kap6OHOBBIE 3 :
KHUCJIOTEI,
0COGEHHOCTH
CTPOEHHA UX
MOJIEKYT
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Ne Tema ypoka KosnyecTBo 4acoBs J Jara JJIeKTpoHHLIE IUGPOBLIE
n/n Bcero|| Kourposbubie || ipaktuueckue |13y 1eHAS o6pazoBaTebHbIE PECYPChl
paboThl paGoTel |
60 |[A3omepusa u 1 Bubnuorexa [10K
HOMEHKJIAaTypa https://m.edsoo.ru/700cc87
KapbOHOBBIX b
KHC/IOT, UX
duaudecKkue
cBoiCTBA]|
61 |XuMuyeckue 1 Buénunoteka [JOK
CBOHCTBa https://m.edsoo.ru/40e6ele
npejesibHbIX 9
0/IHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT
62 ||OcobeHHOCTH 1 Bubaunoreka HOK
CBOMCTB https://m.edsoo.ru/bb31be7
MypaBbHHOHN 1
KHCJIOTEL.
MHoroo6pasue
KapbOHOBBIX
KHCAOT J
63 ||OcobeHHOCTH 1 Bu6anoreka [JOK
CBOMCTR: https://m.edsoo.ru/83a0877
HenpejelbHBIX 1 3
apoMaTH4eCcKHX
KapOOHOBRIX,
JUKApPOOHOBRIX,
THAPOKCUKApOOHOB
BIX KHCJIOT.
[IpepcraBuTEIN
BBICIIHX
KapbOOHOBBIX .
KHCJIOT |
64 |I[lossiTHE O 1 bubauoreka LOK
MPOU3BOAHBIX https://m.edsco.ru/0d162d9
KapOOHORBIK d
KHUCJIOT
65 |Cnoco6sl 1 Butauoteka LIOK
MOJIyYeHHSA U https://m.edsoo.ru/7c065c9
npHUMeHeHHe d
KapOOHOBBIX
KHUCJIOT
66 |[CnoxHbie IGHPBL: 1 Bubanorera HOK
rOMOJIOrHYeCKUH https://m.edsoo.ru/adftfe6d
psiz, obman
dopmyna, B
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n/m

Tema ypoka

Kosun4yecTBO Yacor

Bcero

KoHTpoasHsble

flpakTHyeckue
paboThl

paboThl

Jata
HU3y4eHUsI

JJIeKTPOHHBIE HHPPOBBIE
06pazoBaTenbHble PECYPCEI

H30MepHS U
HOMEeHKJaTypa

67

Puznueckue U
XHMHUYECKHE
CBOHCTBa 3QHPOB

Bubnuoreka LIOK
https://m.edsoo.ru/ad6b%4b
2

68

Pemenue
pacyéTHLIX 3a4a4:
10 ypaBHEHHIO
XUMHYEeCKOH
peakiuy, Ha
onpeje/eHHe
MoOJIEKYJIsipHOM
$opMy bl
OpraHHu4yecKoro
BEIleCTBa

69

[[pakTHYecKas
pabora Ne 3.
PemeHnue
3KCIepHMEHTaJbLHEI
X 33/1a4 110 TeEMe
"Kap6oHOBEIe
KUCAOTEL CiroKHEBIE

adupnt”

Butaunoreka LIOK
https://m.edsoo.ru/486671f
b

70

JKupel: cTpoeHue,
busuveckue U
XHUMUYEeCKHe
CBOHCTBA

(rugponus)

Buoanoreka IOK
https://m.edsoo.ru/a19c5b9
8

71

OcobeHHOCTH
CBOHCTB KHPOB,
coJlepiKammx
OCTaTKH
Hellpefe/bHbIX
YKHUPHBIX KHCJIOT.
Mupn! B npupoae

BubsauoTteka LHOK
https://m.edsoo.ru/b033192
2

72

f[MbLna kak cou
BBICILUX
KapHOHOBBIX
KHUCJIOT, MX MoloIee
neicreue. [loHATHe
0 CHHTETHYECKHUX
MOKOIUX CpeACTBaX
(CMC)]]

Buéaunorexa OK
https://m.edsoo.ru/3c56656
5
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Ne Tema ypoka Kosuvecrso wacoB HJaTa JneKTPOHHEIE U POBEIE
n/mo Bcero|| KouTpoabhbie | [lpaktuueckue 1| H3y4yeHUsI|| 06pa3oBaTe/ILHbIE PECYPChI
paGoThl pabotsl |

73 |leHeTHyeckad 1 bubaunoTtexa HOK
CBSI3b ! https://m.edsoo.ru/56790¢9
YrJeBOJOPOAOB U 6
KHCJI0POACOAepa
I[UX OpPraHUYeCcKUX
BEIEeCTB

74 |[PacyéTtel O 1
VpaBHEHHSIM
XHMHYECKHX
peaknui|]

75 |[CucTeMaTH3aLKA H 1 buotnuoreka [JOK
0600611eHHe 3HAHH https://m.edsco.ru/f8eaf2eb
0 TeMe

76 |O6mjas 1 Bubdauorexa IIOK
XapaKTEPHCTHKA https://m.edsoo.ru/7a9693a
YrJIEBOJOB U 1
KJaccHpHKALMA
yrieBofoB (MOHO-,

Au- 1
HOJIMCAXAPH/bI)

77 |MoHOCaxapHAbL: 1 Bubamnorexa 110K
busnyeckue https://m.edsoo.ru/b4bddaz
CBOHCTBa U d
HaXO0XKAEHUE B
Iprupoje

78 |[IpuMeHeHHE 1 BubsauoTteka LHOK
IJII0KO3EI, eé https://m.edsoo.ru/5e61122
3HAYEHUE B d
YKHBHEAEATENBHOCT
W OpTaHH3Ma

79 ||[Aucaxapuibl: I 1 BBEAHTE BREAUTE BBeguTe |bubsinoreka HOK
caxaposa, MaJbTo3a 3HayeHHe 3HAYEeHHE gaty |https://m.edsoo.ru/eb0384e
¥ JJaKTO3a, 7
Haxoxpenue B
IpHpOJiEe H
IpUMEHEeHHe
JIUCcaxapH/i0B

80 |llosmcaxapuAbl: 1 BBeJUTE BBEJIUTE BBepuTe |[Broauorexa [JOK
CTpOEHHE 3HaYeHHe 3HaYeHHe aaty |[https://m.edsoo.ru/72a0450
MaKpOMOJIeKY I, 8 .
dusnyeckue u
XUMHYECKHE
CBOICTBa,

|npuMeHeHHe
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| Ne TeMma ypoxa KonuyecTBo yacos Jata dyeKTpOHHBIE [UQPOBEIE

n/n ' 'Bcero KorrposbHsle | paxTadeckue |13y IEHAA obpasoBaTe/ibHbIe pecypchl

paboTHI paboThl

81 |[[louaTHE 06 L1 BBEJIHTE BBEJIHTE BBeauTe ||BHOAHoTeka LIOK
MCKYCCTBEHHBIX 3Ha4YeHUE 3HaYeHHe paty |[https://m.edsoo.ru/6216e76
BOJIOKHAxX : 6

82 |PeweHue [ 1 BBeIUTE BBEAHUTE BBeauTe ||Bubamoreka LIOK
pacyeTHBLIX 3aja4 3HA4YEeHHE 3HaYeHUe naty |https://m.edsoo.ru/7fde47ef
Ha OmpejeeHHe ||
JI0JIH BBIXOAA !

MpPOAYKTA peaKuu
OT TeopeTHYecKH
BO3MOXHOIO |

83 |CucTreMaTH3aLHA H 1 BuéauoTtexka LJOK
060611eHHe 3HAHUH '! https://m.edsoo.ru/08d4364
1o paszeny ,J c

84 |KoHTpoJbHasg L1 1 Bu6auoTeka LJOK
paboTa o TeMe https://m.edsoo.ru/42c6678
"Kucnopoacogepixa e
l[Me OpraHuyecKkue
coelMHeHusd"

85 |AMMHBI: 1 Buoanortexa IJOK
KJaccuuKams, https://m.edsoo.ru/efa7e6ca
CTPOEHHE MOJIEKYI,
o6uiasa ¢popmya,
u3oMepHs,

HOMEHK/IAaTypa
dusmngeckue ‘
CBO#CTBa ,

86 |XuMH4yeckHe 5 1 BBEAUTE BBEaUTE BBeJiuTe |[Bubanotexa JOK
CBOHCTBa .' 3HA4YEHHE 3HaueHHue paty |[https://m.edsoo.ru/1bc5cf8
anudaruveckux 0
aMMHOB

87 |AHMJIMH: CTPOEHHE 1 BBEJIUTE BBeauTe pBeauTe ||Bubaunorexa [JOK
aHUJHH3, 3HAYEHHE 3HaYeHHE naty |fhttps://m.edsoo.ru/39cd21f
0CODEeHHOCTH 1
XUMHYECKHX
CBOMCTB aHHJIMHA

88 ||Cnocobbl 1 BBEeJHTE BBeJHTe peeauTe |[bubauoreka LIOK
NOJIy4EHHA K 3Ha4YeHHe 3HAYEHUE gaty |htips://m.edsoo.ru/eal3876
pUMeHeHue 3
anupaTHIecKux

i aMHHOB

89 |AMHUHOKHC/IOTBIL: 1 BBEUTE BBeAHUTE BBepuTe |Bubauorexa LIOK
HOMeHKJIaTypa 1 3HaYeHHe 3HaYeHHe gaty |https://m.edsoo.ru/d1773e8
U3oMepH4, : 0
dusngeckue
CBOHCTBA.
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Ne Tema ypoxa KosnyecTBo 4yacoB I Jara IN1eKTPOHHEIE I[HPPOBLIE
n/o Bcero| Konrponbhbie || lpakTiueckue | A3Y4€HHS oGpazoBaTesbLHbIE PECYPCEI
. paboThI paboThl
OTaenLHbIe
NpeACTABUTENH -
aMHHOKHC/IOT
90 |Xumuueckue 1 BBEJUTE BBeJHTE BBeauTe |[bubamoreka lIOK
CBOMCTBA 3HaAYEeHHEe 3HaYeHHe paty |https://m.edsoo.ru/77df705
aMHUHOKHCAOT, X a
B6HOSOTHYECKOE
3Ha4yeHHe
aMUHOKHC/OT.
CuHTE3 U TUJPOSH3
NEeNTHAOB
91 |benku Kak 1 Bubtsauorexa [JOK
[IPHUPOAHEIE https://m.edsoo.ru/429e989
IIOJINMEPLI; 9
CTPYKTYPb! 6€/IKOB
92 |[[XuMuueckue 1 Bu6auoTtexa [JOK
cBoiCTBa 6enkoB]] https://m.edsoo.ru/6237306
d
93 ||AsoTcoaepxkaiye 1 Bub6anotexka HOK
reTepoLUKINYECKH https://m.edsoo.ru/521d143
e coeJMHEeH U, 1
HyxsnienHoBEIE
KHCJIOTBI: COCTaR,
CTPOEHHE H
6HoJIoTHYecKast
poJib
94 |MpakTuyeckas 1 1 Bubaunoreka LOK
pa6oTa Ne 4. https://m.edsoo.ru/8e3c02d
Pemenne 1
3KCINEepHUMEHTaIbHbI
X 3a/iay 110 TeMe
"AsoTCcoaepKaliue
OpraHuyecKue
coeIMHEeHHU"
95 |[MpakTHYecKas 1 1 BubGsnunoTreka HOK
. pa6ara Ne 5. https://m.edsoo.ru/bde3fdfé
' Peurenne
: 9KCIEPHMEHTANbHEI
X 33/1a4 [0 TEME
. "PacniozHaBaHHe
| OpraHH4ecKux
| coe/JUHeHHN"
96 |KonTpo/abHas 1 1 bub6auorteka [JOK
pa6ora o Teme (https://m.edsoo.ru/ce561bc
"A30TCo/epKalue 7
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n/n

Tema ypoka

KoauyecTso 4acoB

Bcero

KoHTpoJ/IbHEIE
paboThl

[IpakTHYeckme
paboThl

Jara
U3YUEeHHUA

dneKTpoHHBIE NUPPOBLIE
obpazoBaTesbHbIE PECYPChI

OpraHUYecKHe
coegHHeHUA"

97

OcHoOBHbIE TOHATHSA
XHUMHH
BBICOKOMOJIEKYJIAD
HBIX COEJTHHEHUH U
METOABI HX CHHTE3a
—IIoJIMMepU3aL s
H

[OJHKOHAEH AU

Bubaunoteka HOK
https://m.edsoo.ru/7aa63eb
d

o8

ITnacTMaccsl.
VTujiH3alnHsa U
nepepaboTka
IJaCTHKA

Bubanoreka HOK
https://m.edsoo.ru/82242e0
f

—_ 99

JnacToMephl:
HaTypaJbHBIH
CUHTEeTHYECKHE
Kay4yKH. PeauHa

Bu6aunoreka OK
https://m.edsco.ru/246103¢
c

160

[[BonokHa:
HaTypaJbHEIe,
HCKYCCTBEHHDIE,

CUHTETHYeCKHE.
[losrMepobl
CIIEL[HAJILHOTO
Ha3Ha4ueHHUdA]|

bubsauoTeka HOK
https://m.edsoo.ru/5963a60
1

|01

[IpakTH4ecKas
paboTra N2 6.
PelteHue
3KCIEepUMEHTANBHBI
X 3aJa4 [0 TeMe
"PacnoanaBanue
MJIacTMacc
BOJIOKOH"

bubauoteka 0K
https://m.edsoo.ru/3aebd77
a

102

[[O606menue u
CHUCTEMaTH3anus
H3y4YEeHHOIo
MaTepHaja e TeMe
"BBICOKOMOJIEKYJISID
Hble coeinHeHus "]

But6aunorteka LOK
https://m.edsoo.ru/6a22ble
8

_|OBLIEE KOJUYECTBO
YACOB I10 [IPOTPAMME

102

11 KJIACC
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HPOCTHIX U
CJIOKHBIX BeleCTB

Ne Tema ypoxa KosH4ecTBo 4acoB Jara JMeKTPOHHbBIE LUQPOBLIE

n/n Beero | KonTponphpe | Mpaxtuueckae | M3V9EHHS | 06pasopaTesibiibie pecyperl

padoTEl paboTsl

1 |Atom. CocTtas 1 bu6auoreka [HOK
aTOMHBIX AAED. https://m.edsoo.ru/59c112e
XuMHUdeCcKuin e
afleMeHT. U30Tonsl

2 | Crpoenue 1 bu6auoreka LIOK
3/IeKTPOHHbBIX https://m.edsoo.ru/b4d9offfa
060J1049eK aTOMOB,

KBaHTOBbIE YHCJIA

3 |Knaccudpukanusa 1 BubaunoTtera [JOK
XUMHUYECKHX https://m.edsoo.ru/61294af
3/1eMeHTOB (s-, p-, d- 9 !
, f-a51eMenTHI)

4 ||Pacnpepenenne 1 Bu6aunortexa [IOK
3JIEKTPOHOR 110 https://m.edsoo.ru/f5f750fe
aTOMHBIM
opbuTansam

5 |9nekrponnsie 1 Butsmoreka HHOK
KOHHUTrYpaIyu https://m.edsoo.ru/8149e84
aTOMOB 3JieMeHTOB 6
B OCHOBHOM H
BO30YX/EHHOM
COCTOSIHHUH

6 |DnexkTpoHHbIE 1 Bu6auoreka HOK
KOHQHUI'YpALMH https://m.edsoo.ru/a0764b2
W OHOB. 4
JJIeKTpPOOTpHILATE
bHOCTh

7 |llepuoauyeckuit 1 Bu6aunoteka [JOK
3aKOH H https://m.edso0.ru/16957c0
[lepuognaeckas 1
cucTemMa
XUMHYECKHX
aneMmeHTOB /[. H.

MeH/ie/1eeBa, CBA3b
C COBpeMeHHOH
TeOpHeHr CTPOeHH
aTOMOB |

8 |3axkoHOMEpPHOCTH 1 Bubsanorexa HOK
HU3MeHeHHs CBOHCTB https://m.edsoo.ru/f846892
XUMUYECKHUX 7
3JIEMEHTOB U
00pasyeMbIX UMH

39




N Tema ypoka | KoauuecTBo 4acos Hara JneKTpOHHBIE HPPOBELIE
n/n Beero|| Kourtposnaeie || [IpaxTnyeckue || ¥3YieHHd 06pa3oBaTeIbHLIE PeCypCEl
paboTH paboTel

110 TPYINaM U “ ll
nepHofaM

9 jCucTreMaTH3aNMA U 1 BuéauoTteka LIOK
06001IeHHe 3HAaHUH https://m.edsoo.ru/8fad294
Mo TeMe 2

10 (Beabi XMMHYECKOH 1 Bu6nuoteka [JOK
CBA3U. MeXaHU3MbI https://m.edsoco.ru/5a8072a
06Gpa3oBaHUsA f
KOBaJIEHTHOH
ces3U. Bojopoauas
CBA3b.
MexMosieKy/IsipHbie
B3aHMOieHCTBHA

11 |IBasieHTHOCTb ¥ 1 ButnuoTteka LIOK
BaJIEHTHBIE https://m.edsoo.ru/3d2ca09
BO3MOXKHOCTH 3
aToMoB. CBA3b
371eKTPOHHOMR
CTPYKTYPhl
MOJIEKYJI C UX
reoMeTpHYecKuM

| llctpoerneM

12 |[[IpeacTaBsieHUs O 1 Bu6nuorexka [JOK
KOMILJIEKCHBIX https://m.edsoco.ru/8c66b12
coefUHEeHHAX: d
COCTAaB H
HOMEHK/JIaTypa

13 ||BemecTBa 1 Bu6auoTeka LJOK
MOJIEKYISIPHOTO H https://m.edsoo.ru/el67635
HeMOJIEKYJASApHOTro b
cTpoeHUs. THIIB!
KPHCTa/IINYeCKHX
pelieToK B
CBOICTBa BellecTB

14 |llonaTue 0 1 Bubaunoreka [IOK
JHCIEPCHBIX https://m.edsoo.ru/da2c70e
CHCTEMaX. 4
[IpegcraBieHue 0
KOJUJIOMAHBIX
pacTBopax

15 WcTuHHBIE 1 BubauoTteka LIOK
pacTBOpPBI: https://m.edsoo.ru/e9ccdd8
HackIleHHBIE H d
HeHaCbILIEHHbIE,
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In/n

Tema ypoxa

KoanvyecTBOo 4acoB

Bcero

KouTponbHbie
paboThl

MpakTuyeckKue
paboThl

JlaTta
H3y4eHHs

JJIeKTPOHHEIE LIUQPOBLIE
ofpasoBate/bHble PECYPCh

pacTBOPHUMOCTb.
Kpucranioruaparsl

16

Criocobel
BbIpayKeHus
KOHI[@HTPALHH
pacTBOPOB

Bubauoteka [HOK
https://m.edsoo.ru/328e653
a

17

PemeHue 3a4a4 ¢
HCIOJIb30BaHUEM
MOHATHK "MaccoBasi
1019
Fpacmopénﬂoro
BelecTea”,
"MoasApHan
KOHIeHTpanusa"

bubanorexa LIOK

https://m.edsoo.ru/785e0ab
4

18

Knaccudukanmusa u
HOMeHK/IaTypa
HEOPraHHYeCKUX
BeleCTB

bubanoteka LIOK
https://m.edsoo.ru/bf2e108
d

19

CucremaTH3alHA U
06006LeHHe 2HAHHH
o TeMe

Euoanorexa LOK
https://m.edsoo.ru/8d2c6a3
a

20

KouTposabHasa
paboTa no TeMaM
"CTpoeHue aToMa.
[TepruogudecKui
33KOH M
[lepuoguveckas
cHCTeMa
XUMHUYECKHX
anemenToB /. H.
Menpgeneena",
"CrpoeHue
BEIeCTBA.
Muoroo6pasue
Beuectn”

Bubauoreka LIOK
https://m.edsoo.ru/70a60aa
4

21

Knaccuduxanusa
XUMHYIECKHUX
peaxkuui B
HEeOopraHH4eCcKoH U
OpraHuvIecKoi
XHMHH. 3aK0H
cOXpaHeHUs Macchl
BelLeCTB; 3aKOH
COXpAaHEeHUA U
npeBpalleHNus
3HEPTrUH NpH

Bubsmorexa LIOK
https://m.edsoo.ru/6335cdd
2
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n/n

Tema ypoka

KonudecTso yacor

Bcero

KoHTpOJiBHEIE
paboThl

[paxTyUyeckue
paboTh

Jara
U3yIeHHs

JnexTpoHHBIE YHOPOBLIE
06pasoBaTe/bHLIE PECYPChI

XUMHYECKHX
peaxumax

22

TennoBrle 3¢pdeKThl
XUMHYECKUX
peaxIuii.
TepMoxuMUYecKHe
ypaBHEHHUA

Buéauoteka HOK
https://m.edsoo.ru/d1db86d
a

23

BeIMHUCIEHHA IO
ypaBHEHHAM
XHMHYECKHX
peaxkiui 1
TePMOXUMHYECKHUM
ypaBHEHHSM

Butanorteka OK
https://m.edsoo.ru/87b1395
4

24

CxopocThb
XUMHYEeCKOH

peakuuy, eé
3aBHCHMOCTbL OT
pasAuYHBIX
¢akTopoB. Katanns
1 KaTaJu3aTOpHI

25

TFoMoreHHbIE H
reTeporeHHbIE
peakumu

26

[IpakTHYeCKad
pabora Ne 1 o Teme
"BausiHNe
pa3IUYHEIX
¢dakTopoB Ha
CKOPOCTB
XHMHYECKOU
peakiuu”

Bubauoteka 10K
https://m.edsoo.ru/1facald
1

27

[[O6paTuMEIE 1
HeoOGpaTHMbIE
peaki{H.
Xumnyeckoe
paBHoBecHe]]

Bu6auoteka LOK
https://m.edsco.ru/30952f9
b i

28 |

[[HpaxrHyeckas
paboTa Ne 2 no TeMe
"BnusiHve
pasIHYHBIX
($aKTOpOB Ha
MoJI0KeHHe
XMMHUYECKOTO
paBHOBecHs ' ]]

Bu6nuoreka [JOK
https://m.edsoo.ru/3bf34el
7
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Tema ypoka KosinyecTBo yacos Jara JnexTponHble HUdpOBLIE
n/n Beero | KonTpoabhbie || IpakTmdeckue || H3YIEHHS oGpa3oBaTe/bHEIE PeCyPChl
paboThl paboTnt
29 |dnexktponuTHuecka | 1 Bu6aunoreka [JOK
A AUCCOLMALHS. https://m.edsoo.ru/5f766bd
CuJbHBIE ¥ cTabble f
2JIEKTPOJIUTEI.
CreneHn
NUCCOLHAI|HH
30 |[Monuoe 1 Bu6auoTexa IIOK
NpOU3BefeHUE https://m.edsoo.ru/3966ca8
BoAblL Cpefa 9
BOJHBIX paCTBOPOB.
Bonopoaubii
nokasarenb (pH)
pacTBopa
31 |l'uaponus coseil. 1 {[Bubauorexa [IOK
Peakiun, https://m.edsoo.ru/09d5a%b
NpOTeKallHe B d
pacTBOpax
3JIEKTPOJIUTOB
32 |[lpakTHyeckas 1 1 Bu6anoTeka LIOK
pa6oTa Ne 3 o Teme https://m.edsoo.ru/2e3daeb
"XuMHYecKHe 0
peakKIiiH B
pacTBOpax
|[BIEKTPOJIHTOR"
33 ||OxucauTEeNBHO- 1 bubaunorexa [[OK
BOCCTAHOBUTENbHBI https://m.edsoo.ru/5622606
€ peakLMH. 0
BaxxHenue
OKHCIUTENH H
BOCCTAHOBHTENH
34 |MeTox 1 Bubaunoreka IOK
3JIEKTPOHHOTO https://m.edsco.ru/fb69138 |
(3n1ekToOHHO- 7
HOHHOr0) Gajaanca
35 |9neKkTpoin3 1 Bubauoreka [IOK
PacTBOpOB H https://m.edsoo.ru/93fb97d
PACIJIaBOB BEMECTB 2
36 |Pemenue 3aga4y 1 BbubanoTteka [[OK
pasJVYHBIX THIIOB https://m.edsoo.ru/5a859d1
- 6
37 |Pemenue 3agau 1 Bubauoreka [IOK

Pa3aHYHEIX THIIOB

https://m.edsoo.ru/5afa265
d
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Ne
n/n

Tema ypoka

KomuyecTBo 4Yacoe

Bcero

KouTpoaesHbIe
paGoThI

[IpakTHuecKue
paboThl

JlaTa
H3y4yeHHs

dnekTponHEIe HHPPOBLIE
06pa3oBaTe/bHbIE PECYPChI

38

CucTeMaTH3alUeA |
0000IEeH e 3HaHUI
o TeMe
"XuMHYecKue
|peaKiuu”

ButanoTtexa LIOK
https://m.edsoo.ru/c161eb8
5

39

KoHTpoabHas
pa6oTa no TeMe
"XuMHuecKue
peakiuu”

Bu6anorexa LOK
https://m.edsoo.ru/a8a0a93
0

40

HonomenHe
HEeMeTaJJIOB B
HMepuoandeckon
cUcTeMe
XHUMHYECKUX
asemenToB J. U.
MengeneeBa u
0COOEHHOCTH
CTpOEeHUA UX
aTOMOB.
DusHyecKue
CBOMCTBA
HeMEeTaJIIOB

Buéauorexa OK
https://m.edsoo.ru/8ca2dca
d

41

AnnoTponus
HeMeTa/VIoB (Ha
npuMepe
KHCJA0pPOJ3, CEePHI,
dochopa u
yrieposa)

Bu6amnoreka LHOK
https://m.edsoo.ru/ef92c91c

42

Bogopogz:
oJy4YeHuUe,
duznyecKkue U
XUMHYecKue
cBoMCTBA. ['MAPH/bI

[[Bu6nuoTeka LIOK
https://m.edsoo.ru/0aa8{61

3]]

43

['ancreHHr:
HaxoXJeHHe B
PHPOAE, CIIOCOOD!
NOJIy4eHHH,
busnyeckue U
XUMHYecKue
CBOMCTBa

l

Bubauoreka IIOK
https://m.edsoo.ru/4e22379
5

- |44

['asloreHoBOAOPOAKI
. BaxxHeHmue
KHCJIOPOACOep Kamny
Ve COeJHHEHUA
rajJloreHoB

Bubsmoreka LJOK
https://m.edsoo.ru/6b3255e
6
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Ne Tema ypoxa KoauuecTeo yacos J JaTa JnaeKTpOHHBIE [HGPOBLIE

n/o Bcero|| KolTponbhbie || Ipaxrndeckue || A3YieHMA o6pazoBaTeALHEIE PECYPCEE

paGoTsl paGoTEI

45 ||JlabopaTopHBIE U 1 bu6auoteka [IOK
IPOMEIIIIeHHbIE https://m.edsoo.ru/6971aca
Crnoco6bl 4
MONYIeHUs
rajoreHoB.

[IpuMmeHeHUe
raJloreHOB ¥ HX
coeJMHEeHUH

46 |[pakTH4yeckas 1 1 BubauoTteka LIOK
pa6ora Ne 4. https://m.edsoo.ru/8b26fec
Pemexue d
9KCIIEpHMEHTAIbHbI
X 3324 10 TeMe
"TamoreHnr”

47 ||[Kucnopon: 1 Bubauorexa LOK
nabopaTopHble U https://m.edsoo.ru/c8abc36
[POMBIILLIEHHbIE a
Crnoco0bl
MONYEHHUS,
dusnveckue 1
XUMHYECKHE
cBoicTea. O30H.

[IpyuMeHeHne
KMCJIOpOZA U 030HA

48 |Okcuab 1 1 Bu6nuoteka [IOK

NepOKCHABI https://m.edsoo.ru/5c¢8816a
0

49 |PemeHue 3aga4 1 Butanorteka LHOK

Pas3JIMYHBIX THUIIOB https://m.edsco.ru/2b6d8b4
b

50 |Cepa: Haxoxgenue B|| 1 Bubaunoreka lIOK
[IPHpOJe, CIIOCOOBI https://m.edsoo.ru/46afael
[OJIyYEeHH, 6
busuyeckue U
XUMHYECKHE
CBOMCTEBA

51 (CepoBojiopog, 1 bubauoreka [JOK
CyNbOUABI https://m.edsoo.ru/7c¢87599

9
52 |Kucinopoacoepxa 1 Bu6auoteka LJOK

1KMe CoeJMHEHUA
cepel. 0cobeHHOCTH
CBOMCTB CEpHOH

KHCJIOTEI

https://m.edsoo.ru/8cfa254
8
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Ne Tema ypoxa KonuyecTBo yacos Jata J/eKTpOHHBIe UQpOBLIe
n/n Beero|| KomTponsHsie | [pakTuueckue | MSY9EHHA | 06pasoBaTesLHEIE PECYPChI
paboThl PaboTEI
53 |lpaxTuyeckas 1 1 Bubnauoreka HOK
pa6ora Ne 5. https://m.edsoo.ru/0afb05e '
Pemexue 4
9KCIepUMeHTA/NbBHEI
X 3a/1a4 10 TeMe
"Cepau eé
coelUHEeHHA"
54 ||AsoT: HaxoxzaeHue B|| 1 Bu6nuoTeka HHOK
npUpoje, Croco6bl https://m.edsoo.ru/badd225
MOJIYYeHHS, 5
du3nvecKue U
XUMHYECKHE
CBOHMCTBA. AMMHaK,
HUTPUADI
55 |[Kucnopogconepxa 1 Buéanoreka LOK
IHe CoOefUHEeHUA https://m.edsoo.ru/e2965af
azota. Oco0eHHOCTH e
CBOMCTE a30THOH
KHCJIOTEI
56 |(llpuMeHeHHe a30Ta 1 BubauoTteka LLOK
U ero COeAMHEHH. https://m.edsoo.ru/129f505
A30THBIE 9
yA00peHus
57 ||[®ocdop: 1 Bu6auorexa [[OK
HaxoXxJieHHe B https://m.edsoo.ru/9a6b43e
IpHpoJie, CTIOCOOB c
NOMyIeHHH,
bu3NYecKHe ¢
XUMHYECKHE
cBoiicTBa. Pocohuabl
U pochuH
58 |Okcupnl docdopa, 1 Bu6muoTteka HOK
dochopcoaepxaif https://m.edsoo.ru/c7a2d42
e kucaotel. Conu 9
docdopHoOH
KUCAOTHI
59 |[IpuMeHeHHE 1 BubnuoTreka [OK
¢dochopa u ero https://m.edsoo.ru/a218070
coe/IHHeHHH. a
docdopHbIe
yA0OpeHus
60 ||[TpakTHYeCcKas 1 1 Bubsnoreka [IOK
pa6ora N2 6. https://m.edsoo.ru/8175ac3
PenieHue f
aKCIepuMeHTalbHEI
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o Tema ypoka KosmyecTBo 4acoB JlaTa dJekTpounsle HHdpPoOBEIe

n/a Beero || Komrponpmee || Mpaxreeckue || H3YH€HHS 06pasoBaTesbHbie PeCypChl

paboThl paGoTh
X 3a/1a4 110 TeMe
"AsoT u dpochop u
HX COeJHHEHHA"

61 ([[Yraepoa: 1 bubnuoreka [IOK
HAXOMKJIEHHE B https://m.edsoo.ru/1eb19f9
TIPUPOAE, e
aJIIOTPOTHEIE
MOAUPUKALTHHE;
bu3UIECKHEe H
KUMUYECKHe
CBOMCTB3,
pHMeHeHue||

62 |[JOkcuy 1 Bu6nuorexa HOK
yrnepoga(ll), okeup https://m.edsoo.ru/dba58ad
yraepoaa(lv), f
YyroJbHasg KUCI0Ta H
eé connl|

63 |[[Pemenue 33834 1 Bu6nuoreka [JOK
Pas3MYHBIX THIOB]] https://m.edsoo.ru/6029b60

9

64 I[[erMHHﬁ: 1 Bubnuoreka HOK
Hax0XK/JAeHHEe B https://m.edsoo.ru/143558a
NpHpo/e, CIoCco0bI b
TIOJIyYeHHUS,
$GU3NYECKHE U
XUMHIECKHE
cBoiicTral]

65 |[[Oxcup 1 Bu6muoTeka LIOK
kpeMHuA(IV), https://m.edsoo.ru/3170e7b
KpeMHHeBas 1
KHCJIOTA,

CUJIMKAThi]]

66 |[[[lpumeHeHUE 1 Bubanorexa LIOK
KpeMHUA U ero https://m.edsoo.ru/393cdac
coeJMHEeHHU . 0
CrexJo, ero https://m.edsoo.ru/5823cef
noJyydeHye, BUJbl . b
cTekaa)] '

67 |[[Pewenne 3324 1 Bubauoreka IOK
Pas/IMYHBIX THIIOB]] https://m.edsoo.ru/b624180

1

68

[[CucTemaTusanus
1 000611 eHHe
3HAHHH 10 TEME
"HemeTannn"]]

bubauoreka HOK
https://m.edsoo.ru/6e864db
5
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i psaj, HalpsKeHHH
MeTaJ10B. 00mue
CII0CcOo6B!
HOJNy4eHHS
MEeTALIOB

2 Tema ypoxa KoawvecTBo wacon ¥ JlarTa JneKTpOHHEIE LUPPOBBIE
n/n Beero| KoutpossHeie | Ilpaxruueckue || ASYHEHHT o6pazopaTeblibie pecypey!
paboTsl paboTh!

69 ||[[KonTponbHast 1 1 BubnuoTreka LJOK
paboTa no TeMe https://m.edsoo.ru/d0484c7
"HemeTanun!"]] 6

70 |[[[Ananu3 1 BubanoTeka LHOK
pe3y/ibTaTOB https://m.edsco.ru/2b7e951
KOHTPOJBHOH 0
paboThI, KOpPeKIUs
oIH60K]]

71 ([MonoxeHue 1 butauoTeka LIOK
METaJIJIOB B https://m.edsoo.ru/9839c16
[lepuoauueckoit C
CHCTEME
XUMHYECKHX
3JIEMEHTOB.
OcobeHHOCTH
CTPOEHHS
3JIEKTPOHHBIX
060/104€K aTOMOB
MEeTaJ/lJIOB

72 ||06mume pusmnyeckue| 1 Bu6auoreka LIOK
CBOMCTBA METaJJIOB. https://m.edsoo.ru/51dac9d
[IpuMeHeHMe 3
METaJIJIOB B OBITY H
TEXHUKE B

73 |CnaaBBI METANIOB. 1 Bu6auoTexa LIOK
Koppozus https://m.edsoo.ru/42b872e
MeTaJIoB 3

74 |PemeRue 3a7a4y 1 Bu6anoTeka LOK .
Pa3INIHBIX THIIOB https://m.edsoo.ru/e3de37b

6
75 |9nexTpoxmmuvecku | 1 Bu6anoTexa LIOK

https://m.edsoo.ru/94eb377|
a :

76

Q6masn
XapaKTepHUCTHKA
MeTajnoB [A-
I'pyIIIb]
[lepuoayyecKkom
CHCTEMEI
XUMHYECKHX

3JleMeHTOB. HaTpui
U KaJIuil: i[

Bubanotexka HOK
https://m.edsoo.ru/el2c26b
3
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n/u

Tema ypoka

Koaugecrso yacos

Bcero

Kourpoaehble
paboThl

IIpakTHueckue
paboThI

AaTa
H3YIeHUA

JnexTpoHHBIE TU(POBLIE
0bpa3oRaTe/bHEIe PeCcYpPChl

oJlyueHHe,
dur3yecKue u
XUMHYeCKHe
CBOKMCTBA,
NpHUMeHeHHe
NPOCTHIX BEIECTB H
MX COeHEHHUH

77

O6uiasa
XapaKTepHCTHKA
MeTasnoR HA-
TpyIIIIbI
[TepuoauyecKon
CUCTEMEI
XHMH4YECKHX
3J1eMeHTOB. Maraui
M KaJbLHH:
MOJy4eHHE,
dbusuveckue u
XHMHYeCKHe
CBOMCTBA,
IIpUMeHeHHue
IIPOCTLIX BelIeCTB U

|MX coeHEHHHN

Bu6auorexa [[JOK
https://m.edsoo.ru/7c3e49c
0

78

YKEcTKOCTb BOABI H
CIOCo0k] eé
yCTpaHeHUs

Buéauoreka OK
https://m.edsoo.ru/c74bfae
9

79

[[AnmoMuHUI:
MOJIY4eHHE,
busuyeckue U
XUMHUYECKHe
CBOMCTBA,
npuMeHeHue||

BubauoTteka LJOK
https://m.edsoo.ru/0e79b26
6

80

AMdoTepHEIe
CBOMCTBA OKCHAA K
TUAPOKCHA
AJIIOMHHUS,
I'U/IPOKCOKOMILIEKC
bl AJIIOMUHHUS, UX
[mIpHMeHeHHe

‘BubnuoTexa [NOK
https://m.edsoo.ru/5d12d31
8

81

Pemrenue 3ajia4y
pa3JIMYHBIX THIIOB

82

[IpakTHYecKas
patota N2 7.
Pemenue
JKCIepHMEHTANbHbI
X 3a/lav 110 TeMe

bubtaunoreka HOK
https://m.edsoo.ru/27a4af4
3
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o TeMa ypoka KosimyectBo yacos Hata JJ1eKTpOHHbBIE LHPOBHIE

n/n Beero|| Kontposbhble || NMpakruyeckue || MSYHEHUS oBpasoBaTe/bHbIE PECypChl

paboThl paboThl
"MeTannb! r1aBHBIX
noArpynn”

83 |O6masn 1 Buéanoteka [IOK
XapaKTepHCTHKA https://m.edsoo.ru/610d743
MeTaJ/ 0B 1
no060YHEIX
noarpymnn (B-rpynm)

[lepHogrvYecKoH
CHCTEMEI
XUMHYECKHX
371eMEHTOB

84 |dusuyeckue u 1 BubanoTtexa LIOK
XUMHYeCKHE https://m.edsoo.ru/9911bef
CBOMCTBA XpoMa H 3
ero coeJHHEHHUMH, UX

| |[mpuMeHeHne

85 (BaHeiimme 1 Bu6anotexa [[OK
coeAMHEHUA https://m.edsoo.ru/039d69¢c
Maprasia. 8
[lepmanrauar
KaJjlus, ero
OKHCIHTEeNbHBIE
CBOMCTBaA

86 |Dusuyeckue U 1 Buéamoreka [JOK
KUMHYECKHE https://m.edsoo.ru/1b7f874
CBOMCTBA KeJe3a v 1
ero coeIUHeHHH.
lony4yenue H
IpHUMeHeHHE
CIJIAaBOB eJie3a

87 | ®dusnyeckue H 1 Bu6auoreka LIOK
XUMHYeCKHe https://m.edsoo.ru/2bc0f95
CBOHCTBa MeJH H eé 4
cOeIHHEeHHH, UX
IpUMeHeHHe

88 ||[du3mueckue H 1 Bubanoreka LOK
XUMHYECKHE https://m.edsoo.ru/b1fZbea
CBOMCTBA IJUHKA U 1
ero CoeJHHEHHH, UX
IIpUMeHeHHe.

T APOKCOKOMIUIEKC
Bl [HHKA

89 |[IpaxkTH4yeckas 1 1 Bubsinoteka LIOK
pabota Ne 8. https://m.edsco.ru/a6e352e
Pemenue a
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| Ne

o/m

Tema ypoxa

KonnuyecTro yacoB

l

Bcero

KoHTpoJibHEIE
paGoThl

lpakTHyeckue
paboTh!

Jata
HU3yHeHusd

JneKTpoHHbIE THPPOBLIL
06pa30BaTe/IbHBIE PECYPChL

IKCIIepPHMEHTAIbHBI
X 33/1a4 110 TeMe
"MeTaJsIbl
M060YHBIX
noArpynn"

90

PelieHue 3ajay
pPas3/IMYHBIX TUIIOB

Bubanorexa LOK
https://m.edsoo.ru/a8b83d8
3

91

0bobIIeHHE H
CHCTEeMaTH3alHs
U3Y4YEeHHOTO
MaTepHaa o Teme
"MeTasnanl"

butauoreka LIOK .
https://m.edsoo.ru/e91fe97 |
5

92

[[KonTpOJIBHASR
paboTa 1o Teme
"MeTaJIHb]"]]

BubauoTteka [[IOK
https://m.edsoo.ru/83f63ea
3

93

[[ [AHanu3
pe3yJibTaTOB
KOHTPOJbHOMI
paboTEl, KOPpPEKLIHS
omn60kK]]

Bu6aunoreka [JOK
https://m.edsoo.ru/9ebff2fd

94

PoJib XUMHH B
obecreyeEHH
yCTOMYHUBOTO
pa3BUTHSA
yeJ/I0BEYECTBA.
[IoHATHE 0 HAYIHBIX
MeToJax
HUCCNel0BaHUS
BellleCTB

bubaunoTeka [IOK
https://m.edsoo.ru/080fe1f0

95

Hayuusle
[IPHUHIIUIBI
OpraHu3anuu
XHUMHYECKOTO
MpOM3BO/CTBA.
[IpomebllLIeHHbIE
CrIocoObl
I1OJIY4eHUs
BaXKHEHHINX
BelIeCTB

butanorexa LIOK
https://m.edsoo.ru/2e45a44
f

196

XUMHYEcKoe
3dAI'psAA3HEHHE
OKpy»KamleH
cCpedbl H €TO

nocjeCTBHUsA

bu6sauoTteka HOK
https://m.edsoo.ru/9f11bf5
1
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Ne Tema ypoxa KonudecTro yacos Jara dneKTpoHHEIE HUPPOBLIE
n/n Beero| KomTponbubie || lpakTuueckue || M3Y4eHHH ||  06pasoBaTe/bHbie PeCypCE]
patoThl paboTh

97 |XHMHA ¥ 310POBbLE 1 Bu6auoreka HOK
yesioBeKa. https://m.edsoo.ru/a655272
JlekapCcTBeHHBIE 1
CpeACcTBa

98 | Xumua numu. Poan 1 Bu6nroTteka LIOK
XUMHU https://m.edsoo.ru/1f7b5bd
B 0OecrieYeHHH 2
NMUILEBOH
Oe30MacHOCTH

99 |KocMeTrueckue u 1 Bu6nanoreka [JOK
nappoMepHEIe https://m.edsoo.ru/da42d5a
cpeactBa. beiToBas 9
| XUMHUSA

100 ||XumMus B 1 bubaunoteka LIOK
CTDOHTEJIbCTBE. https://m.edsoo.ru/61e6900
BaxkHelmue 3
CTpOUTEeNbHbIE U
KOHCTPYKI{HOHHbIE
MaTepHalk]

101 |XuMHs B CeJILCKOM 1 Bubmioreka LIOK
[XO3AHCTBE. https://m.edsco.ru/fd39587
OpraHuyeckue 4 d
MHHepaJabHbBIe
y106peHus

102 | CuctemaTu3aiug 1 1 Buénuoreka I[0OK
o6o6uieHe 3HaHK https://m.edsoo.ru/db979c7
110 TEME 0

[ﬂoﬁaBuTh CTPOKY _ J

OBLIEE KOJIMYECTBO 102 4 8

YACOB 10 [TPOTPAMME
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VYEBHO-METOJUYECKOE BECITIEUEHUE OBPA30OBATEJIEHOI'O ITPOLECCA
OBSIBATEJILHLIE YUYEBHBIE MATEPUAJIBI JULA YUEHUKA

« Xumus; yrry6iaenaoe obysenue, 10 knace/ Epemun B.B., Kyssmenko H.E., Tepennu B.W. u ip.;
non pepakmmeiil Jlysuma B.B. OGIecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «[IPODA;
AXnmoHepHOE o01HecTBO «H3maTenpcTRO «ITpocreicHue»
« Xumus; yrny6nennoe obyuenne, 11 knace/ Epemun B.B., Kyssmenko H.E., [ipoznor A.A., ¥
Ip.; mox penakuueit Jlynuna B.B. Of1ecTBO ¢ OrpaHHIeHHOM 0TBETCTBCHHOCTBIO «PODAN;
Axnuoneproe obumecreo «M3natemsciso «IIpocaeleHne»

METOJJMYECKUE MATEPUAJIBI JIUIS1 YVUUTEJISA

IIMI®POBKLIE OBPA30OBATEJILHBIE PECYPCHI M PECYPCBHI CETH MHTEPHET
1. Bubnunorexa [JOK https://m.edsoo.ru/d69df650
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