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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMma no XMMUU Ha YpOBHE CpeIHEro 00111ero oopazoBanus papadoTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (peepanbHOM 00pa3oBaTeIbHON MPOrPaMMbl
cpennero  obmero  obpaszoBanms(POIl  COO), mnpencraBieHHbIX B DenepallbHOM
rocy1apcTBeHHOM oOpasoBareiabHoM crangapre COO, ¢ yuérom Konuenuumu npenojaBaHus
yuebHoro mpeamera «XuMHS» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoit denepanuu,
peau3yIoNX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTteruu
pasBuTusl BoctiuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

HEJIM YYEBHOI'O KYPCA

XuMHUsL Ha YpOBHE YINIyOJEHHOTO U3y4YeHMsI 3aHMMAeT BaXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanus yuamuxcsa 10-11 xmaccoB. U3ydenuwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JU(PPEpEeHIMPOBAHHOIO, MNPOQMIBHOTO O0O0yYeHUs,, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIFHYI0O U OOUICKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HE00XO0UMYIO IS alalTallii UX K ObICTPO MEHSIOLUIMMCS YCIOBUSAM JKU3HU B COLIMYME, a TaKKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusaxX MpodeccuoHalbHOr0 00pa30BaHUs, B KOTOPBIX
XUMHS ABJSIETCS OJHON M3 MPUOPUTETHBIX AUCLUIUINH.

B nporpamMe mno XumMuM Ha3HaueHHe NpeaMeTa «XHUMHsS» MOJIydaeT MHOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nosoxenusmMu Pr'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUsl U TpeOOBAaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOIINE BBIMOJIHSEMBbIE
IpOrpaMMOii 10 XUMUH (QYHKIIUH:

UH(POPMALIMOHHO-METOJMUECKas], peanu3anus KOTOpOH o0ecreynBaeT  IOJIyu€HHUE
MPEJICTaBICHUS O LIESAX, COJAEpKaHUU, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTUS
00yyYaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO PO,
OpraHM3alMOHHO-TUIAaHUPYIOIIAs, KOTOpas NpPeayCMaTpuBaeT ONpeNeSeHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IMOAXO0I0B K (OPMHUPOBAHUIO COJAEP’KATEIHBHON OCHOBBI
KOHTPOJSI M OLIEHKM O0Opa30BaTENIbHBIX JOCTHXKEHUH OOydarolmuxcs B pPaMKax HTOTOBOU
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

yCTaHaBJIMBAET HHBAPHAHTHOE IPEIMETHOE CO/IepKaHHE, 00sI3aTeNIbHOE ISl U3YUYEHUS B paMKax
OTJIEbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpeIeIeHUE U CTPYKTYPUPOBAHHE €ro 0 KilaccaM,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

AT IpUMEpHOE pacrpeiesieHne yueOHOro BpeMEHU, PEKOMEH1yeMOT0 JUIsl U3Y4EHHUS OTAEIbHBIX
TEM;

npeiaraeT IpUMEpHYIO MOCIe10BaTEIbHOCTh U3yUEHUsl yueOHOro MaTepuaia ¢ yuéToM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

TaéT METOJMYECKYI0 MHTEpIpETalrio Leled W 3ajad M3ydyeHus IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpelHero oOIiero odpa3oBaHMA,
COJIEp)KaTeIbHONM  XapaKTEepUCTUKU  IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTebHON MPOrpaMMbl CPETHET0 00Iero 00pa3oBaHus (JMUHOCTHBIX, METAPEIMETHBIX,
MpEeIMETHBIX), a TakXke C Y4YETOM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATENIbHBIX JCHCTBUI
00y4aroIerocs o OCBOCHUIO COJEPKaHUS peaAMeTa.



ITo BceM Ha3BaHHBIM MO3ULUAM B IIPOrPaMMe 110 XMMHHU NPETyCMOTPEHA ITPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
POTPaMMOI 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABISAIONIEH coepKaHUs y4eOHOTO
npeamera «XUMHUsS» 0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapMaTUBHON COCTaBJIAIOIIEH, KOTOpast
JIOJKHA OMPEJIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

MNPOTPAMMA JJId YIJYBJEHHOI'O U3YUEHUS XUMUU:

B coorBerctBUM ¢ KoHuenTyalbHbIMU TonokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeIHEero 00111ero 00pa3oBaHus XMMHUSI Ha YPOBHE YIITyOJIEHHOTO U3YUYEeHUS HApaBJieH Ha
pear3aIyio MPEEMCTBEHHOCTH C MOCJIECAYIOIIMM ATAMIOM MOTyYSHUS XMMUYECKOTO 00pa30BaHUs
B paMKaX M3y4Y€HUs CIELHATbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLIHUIUIMH B By3aX U
OpraHu3aIUsaX CPEAHEro MpoQecCHOHATBHOTO 00pa3oBaHus. B 3Toii CBSA3M M3yuyeHHE TpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHHUE U YIIIyOJIEHUE TEOPETUYECKOU U
MPAKTUYECKON MOATOTOBKHM OOy4aroUIXcs, BHIOPABIINX ONpeAenéHHbId nmpoduins o0ydeHus, B
TOM 4YHCI€ C TEpPCIEeKTUBON TOCIEAYIOMIEro MOJyYeHHs] XUMHUYECKOro oO0pa3oBaHUs B
opranuzanusax npodeccuoHanbHOro oopaszoBanusa. Hapsiay ¢ atum, B cBete TpedoBanuii ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOEHHS (eaepaiabHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero oOpa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXkKe Ha
peleHure 3a/1a4 BOCIUTAHUS ¥ COLIMATIBHOTO Pa3BUTHS oOydaromuxcs, Ha GOpPMHUPOBAHUE y HUX
OOIIIEMHTEIVICKTYAIbHBIX YMEHHM, YMEHUN pallMOHAIM3AIMU y4eOHOro Tpyaa U 000OIIEHHBIX
CIOCO0O0B JEATENbHOCTH, UMEIONINX MEXIUCIUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

COJEPKAHUE YYEBHOI'O KYPCA

CocraBnsitoliuMHU  IIpeMeTa «XHUMHS» Ha YpPOBHE YINyOJEHHOIO HM3yu€HHUs SBISIIOTCS
yrinyonéHuble Kypebl — «Opranudeckass XuMus» u «OOmas 1 Heopranudeckas xumus». Ilpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpPKAHUS ITHX KYpCOB B
nporpaMMe Mo XUMHHM 3a OCHOBY NpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yIIIyOJI€HHOTO YPOBHEHM M3Yy4€HUs IpeaAMeETa.

INJIAHUPYEMBIE PE3YJIbTATBI

OcHoBy conepxaHus KypcoB «Opranuyeckass xumus» U «OOmas ¥ HeopraHuueckas
XUMHA» COCTABIIICT COBOKYITHOCTE MPEAMCETHBIX 3HAaHUHA U yMeHHﬁ, OTHOCAIIUXCA K 6330BOMy
YPOBHIO M3y4€HUs IpeAMETa. JTa CUCTEMa 3HAHUM IOIY4aeT ONpPENelI€HHOE TEOPETUYECKOE
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoibpmMii  00BEM
¢axTonornueckoro marepuana. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHHH O XHMHYECKHX DIIEMEHTAX H
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiIyOJeHUs NMpPEeACTaBICHUNH O CTPOCHUU
BEIL[ECTBA, XUMHUYECKONU CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKlMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJUHAMUKHU. M3yueHne nepruoauuecKkoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAHTOBOMCXAHUYCCKUX NPCACTABJICHUAX O CTPOCHUU aTOMaA. XuMHu4eckas CBI3b OOBICHIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH py €€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHHst MeXaHU3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuil JoNnoaHseTcss HGOpMUPOBAHHEM
IPEACTAaBICHUN 00 MIEKTPOXMMUYECKHX IPOLEccax U SJIEKTPOJU3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce opraHmdeckoil XMMHUHM TNPH PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COeIMHEHUH ynensercs oco0oe BHUMaHHE BOIpPocaM 00 3JIEKTPOHHBIX A deKTax, 0O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.



METANPEIMETHBIE CBA3U

Oco0oe 3HaueHue MMeeT TO, YTO Ha COJEP)KaHHWE KYpCOB XUMHUHU YIIyOJIEHHOIO YpPOBHS
U3y4YCHUS IS KIIACCOB ONPEAeEHHOT0 MPOGuIs (TJIIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 00IIel CUCTeMe MPEeIMETHBIX 3HAHW) OKA3bIBAIOT BIIMSIHIE CMEKHBIC TIPEIMETHI.
Tak, HarTpuMep, B COJEPIKaHUM TIPeIMeTa JUIS KJIACCOB XUMHKO-(H3MUECKOTO MPOoQHIs 00IbII0e
3HaYeHue OynyT HMMETh 3JEeMEHTHl ydeOHoro marepuana mo obmeil xumuu. [lpu uzyueHun
npeaMeTa B JaHHOM ClIydae akIeHT Oy/eT cenaH Ha OOIIHOCTh METOJIOB ITO3HAHMUS, OOIIHOCTD
3aKOHOB M TEOPHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYISIpHAs TEOPHsI (MOJIEKYIIsIpHAsi TEOPHS B
¢u3mKe), 3aKOHBI COXPAHEHHMS] MAacChl M HYHEPIUH, 3aKOHBI TEPMOJMHAMHKH, 3JEKTPOIIN3A,
IPE/ICTABICHUS O CTPOCHUU BEILIECTB U APYTOE.

B T0 e BpeMs B cozep)kaHHH MpeaAMeTa ISl KIACCOB XUMHUKO-OHMOJIOTHYECKOT0 MPOodus
00N yAETbHBIN Bec OyIeT UMETh OpraHuyecKas XuMmus. B aToM ciaydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3auy KIETKH KakK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHBI, O€JKH, YTJIEBOJbI, HYKJIEWHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHUS O COCTaBE€ M CBOMCTBax IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTH POLECCOB (POTOCUHTE3A, AbIXaHMSI, MUIIEBAPEHUS.

B mnnane ¢opmMupoBaHHS OCHOB HAy4dHOTO MHUPOBO33PEHHS, OCBOCHHsS OOIIEHAYYHBIX
METO/I0B IIO3HAHMS U OTbITa MPAKTUYECKOTr0 NPUMEHEHHUSI HayUYHbIX 3HAaHUHM MU3y4eHHUEe MpeIMeTa
«XuMU» Ha yri1yOoaéHHOM YpOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBS3SX C Y4eOHBIMM IpEAMETaMH, BXOJSAIIMMH B COCTaB IPEIMETHBIX
oOnacreil «EcTecTBeHHO-HAyuUHBIE TPEAMEThIY, «MaTemaTuka u nuHpopmaTuka» 1 «Pycckuii a3bIk
U JIUTEpATypar.

[lpu m3ydenun ydeOHOTO Tpeamera «XUMHUs» Ha YriyOJIEHHOM YpOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUUYECKOM NeATENbHOCTH 4YeJoBeKa M OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT peain3aluio TaKuX 1enel, Kak:

dbopMupoOBaHHE TPEICTABICHUN: O MaTepHAbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
MMO3HABAEMOCTH SIBICHUI MPUPOJIbI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAYIEH
ponu B OOECHEUYEHHWH YCTOWYMBOTO pAa3BUTHS UEIOBEYECTBA: B PEUICHUH MPoOJieM
AKOJIOTUYECKOMN, IHEPTEeTUUECKON M MUIEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTEepUAlOB, HOBBIX HWCTOYHHUKOB OJHEPrHH, B OOECHEUECHUU PAIHOHATHHOTO
MPUPOIOTIONB30BaHMs, B GOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKA 0OOCHOBAHHOT'O OTHOIIICHHS K CBOEMY 370POBBIO M MIPUPOTHOM Cpelie;

OCBOCHHE CHCTE€MBl 3HAHHMM, JIEKAIIUX B OCHOBE XHMHUYECKON COCTaBJIAIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: QyHIaMEHTAIbHBIX MOHATHN, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHHUH BEILIECTBA HA PA3HBIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYIISIPHOM,
HaJIMOJIEKYJIAPHOM, O TE€PMOAMHAMHYECKMX M KHHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKaHUS
XUMHUYECKHX PEaKIui, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHIIAMIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYArOIIMXCS OCO3HAHHOTO MMOHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSICHEHHS KITFOYEBBIX HACH W MPOOJEeM COBPEMEHHOW XMMHH, IS
OOBSICHEHUS M TIPOTHOZMPOBAHMS SBICHUN, HWMEIONINX ECTECTBEHHO-HAYYHYIO MPHPOY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHMSI, aHATIN3a U OIIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TOCIEACTBUI OBITOBOM M  MPOM3BOACTBEHHOMN



JEATETbHOCTH 4YeJIOBEKa, CBA3AHHOM C XUMHUYECKUM TIPOU3BOJCTBOM, MCIOJIb30BaHUEM U
nepepaboTKOH BEIIECTB;

yriy0JieHue MPEeACTaBICHUN O Hay4YHBIX METOJIaX MO3HaHUs, HEOOXOAUMBIX I MPUOOpPETEHUs
YMEHHH OPHEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHHS XUMHUYECKUX SIBICHUN, MMEIOIIUX
MECTO B IPUPOJIE, B MPAKTUUECKOMN ESITEIIbHOCTU U TOBCEAHEBHOM KU3HHU.

B nmnane peanu3zanuu nepBooYepeAHBIX BOCIIUTATEIbHBIX M PA3BUBAIOIINX (PYHKIUH 1IETOCTHON
CHCTEMBbI CPEHEro 00IIero o0Opa3oBaHus MPU M3YUECHHH TpeaMeTa «XUMHEs» Ha YriyOonEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TaKKE [T U 33/1a49H, KaK:

BOCTIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOPYECTBA B 00JACTH TEOPETHUYECKUX M MPHUKIATHBIX UCCIICIOBAHUA B XUMUHU, (HOPMHUPOBAHHE
MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYCHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAHHUIO HA OCHOBE YCBOCHHS OOIIECUYEIIOBEUECKUX LIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTEIICKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
oOydaromuxcsi, (POPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa3oBaHHMIO U
HENPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO YCHEIIHON Mpo¢eCcCHOHAIbHOW M OOIIECTBEHHOMN
JIeATETLHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase KU3HH;

dbopMHUpOBaHNE YMEHUM M HABBIKOB PAa3yMHOTO IIPUPOIONOIL30BAHMS, Pa3BUTHE IKOJIOTUUECKON
KYJIBTYpbI, MPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM 1eATEeTHbHOCTH.
OO0r1ee YKcIio YacoB, MPEAYCMOTPEHHBIX JISI U3YUCHHUSI XUMUHU HA YTITYOJICHHOM YPOBHE CPETHETO
obmrero oopazoBanus cocrapinsieT 204 yacos: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11
kimacce — 102 gaca (3 gaca B HeeINIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPT'AHNMYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKO XMMHH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TMPEJICTaBICHHME O MHOT000pa3uu
OPraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHMSL.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XUMUYecKasl CBsI3b B OPraHUYECKUX COETUHEHUSIX.
Tunsl ruGpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM
CBs3H (OOMEHHBIN U TOHOPHO-aKLENTOPHBIHN). THUITbI TepeKpbIBaHUSI aTOMHBIX OpOUTasel, 6- U m-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBa3b. CrocoObl pa3pbiBa CBsA3eH B MOJIEKYJIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukale, Hykieodue u ameKTpodure.

Teopust CcTpoeHUsT oOpraHudeckux coenuHeHuid A.M. BytiepoBa U COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COECTUHEHUHN.
MonekynspHeie U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pas3WYHBIX BHJIOB:
pa3BépHyTasi, COKpaml€HHas, cKeineTrHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHas,



MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PQPEKTHI B MOJEKYlIaX OPraHUYECKUX COCIUHEHUN
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBienue o KiaccuPpUKaUU opraHndeckux BemiecTB. [loHsaTHe 0 QyHKIMOHATBHOM
rpynme. I'omonorus. ['omonoruueckue psiapl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCcKUX
coenuaeHuit (IUPAC) u TpuBuanbpHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcoOennoct u  kiaccudukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU B OPTaHUYECKON XUMUHU.

OKClepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W WX MPEBpallleHUN: 03HAKOMIIEHHE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBieHHe, OOyIJIMBaHHE U  TOPEHHUE),
KOHCTPYHUPOBaHHME MOJIeNICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

Yraesogopoabl.

Ankanbl. ['oMosornueckuii psiyi ajikaHoB, oOmiast Gpopmysia, HOMEHKIATYpAa U U30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMELIEHUs, U30MEPU3ALUU, AETUIPUPOBAHMS,
LUKJIA3A0UY, IApOJIN3a, KpEKUHra, ropenus. lIpencraBieHne o0 MexaHU3ME peaKUul
pPaavKaIbHOIO 3aMEILECHHUS.

HaxoxnaeHnue B npupone. CnocoOb1 MOJIYYCHHUA U IPUMCHCHUC aJIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIaTypa U nzomepuss. OcoOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIoaIKkaHOB. CocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. 'omosiorudeckuii psii ankeHoB, o01ias GopMyina, HOMEHKIIATypa. DIEKTPOHHOE 1
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp>-THOpHUIM3alMs aTOMHBIX OpOHTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuydeckas (Iiuc-TpaHc-) uzomepus. dusnueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUM IPUCOCAVHEHMS, 3aMEIICHUA B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJIMMeEpH3aluu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KavecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI NOTYUYEHUS M IPUMEHEHHE aIKEHOB.

ATKaueHBbI. Knaccudukanus aNKaJIMeHOB (conpspkEHHBIE,
W30JIUPOBAHHBIC, KyMYauposarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHS M XUMHUYECKHX
CBOMCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenunenue. [lonmumepusarus conmpsKEHHBIX
mueHoB. CriocoObI MOTYYeHHS ¥ TPUMEHEHNE aJIKaINCHOB.

AnkuHbI. ['OMOJIOTHYECKUH psAJl AIKUHOB, 001Iast (popmysia, HOMEHKJIATypa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIIUU
MPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3aluu, oKkuciaeHus. KucioTHele cBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakiMy Ha TPOHHYIO CBs3b. CHOCOOBI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoJopoabl (apeHbl). 'oMonoruueckuii psj apeHoB, ob1mas gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30a.



Ou3nyecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOWCTBAa OCH30Jla M €r0 TOMOJIOTOB: PEaKIUU
3aMeIIeHus] B OCH30JIbHOM KOJIBIIE M YIJIEBOJOPOIHOM paaHMKaje, PEaKIuu MPUCOSTUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3oma. [IpecraBneHue 06 OpHEHTHUPYIOIEM ISHCTBUN 3aMECTUTEINICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE ATKWIBHBIX PaJMKAIOB, KapOOKCHUIBLHOMW, THIPOKCHUIHLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzanus ctuposia. CriocoObl MOTydeHUs U TPUMEHEHUE apOMAaTHUYECKUX YTIIICBOIOPOIOB.

[Tpuponusrii ra3. I[lomytHeie HedTsHbIE Ta3bl. HedpTh u €€ mpoucxoxnenue. KameHHBIM
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHI, KaTaTuTUICCKU), pudOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

TI'enernueckas cBI3b MCKAY pa3jIMUHbIMU KiIaCCaMHU YIJICBOAOPOI0B.

ONEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOIHBIX YIVIEBOJAOPONOB. Peaknum 3aMenieHus
rajoresa Ha THAPOKCOIPYIILY, HUTPOIPyIIly, IMAaHOTPYIIy, aMuHOrpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOIO  pacTBopa IEnoud. Bzammonelicteue
JUTAIOTCHAIKAHOB C MarHMeM M LHMHKOM. IIoHATHE O MeTa/uloOpraHu4ecKUX COEAUHEHUSIX.
Hcnonb30BaHue TraJOreHIpPOM3BOIHBIX YIJIEBOAOPOAOB B ObITY, TEXHMKE W IIpPU CHHTE3e
OpPraHNYECKHUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METO/bl W3YYEHHs BEIIECTB M WX M[PEBPALICHUN: U3yuyeHUe
(U3MUECKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX peakIiil yrieBo10po10B
pa3IuYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IEepMaHIraHara
KaJIMsl, B3aUMOJIeHCTBUE alleTUIICHAa C aMMHaYyHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja U BOJOpPOJa B OPraHMYECKUX BELIECTBAX, IMOJIYYEHHE ATUICHA U
U3y4eHHE €ro CBOICTB, O3HakomiieHHe ¢ Koyutekuusmu «HedpTtb» u «Yroaws», ¢ obpazuamu
IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIUPOBAHME  MOJIEKY]I  YIJIEBOAOPOAOB U
raJIoreHIPOU3BOIHBIX YIIIEBOIOPOJIOB.

Kuciopoaconepixamue oprannyecKkne coeTHHeHNs.

[IpenenvHble ogHOaTOMHBIE chUpTHL. CTpoeHHME MOJEKyNl (Ha NpuUMepe MeTaHoda |
sTanona). 'omonornueckuii ps, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®uznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBsI3U MEXIYy
MOJIEKYJIAMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUY 3aMEILIEHUS, IeTHIpaTallui, OKUCIIEHUS,
B3alMOJICICTBHE C OPraHNYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE cnUpPTHL. JleficTBHE 3TaHONAa WM METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U IPUMEHEHHE OJHOATOMHBIX CITIUPTOB.

[IpocTteie >upsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3MUECKUX U XUMHUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJICHITIMKOJIb W TIJIMLOCPHUH. dusznyecknue M XUMHUYECKHUE
CBOICTBA: pCaknuun 3aMCIICHHA, B3aHMOJICHCTBHUE C OpTraHU4YCCKUMHU N HCOPraHUYCCKUMU
KHCJIIOTaMH, KAQ4YC€CTBCHHAA PCAKIKUA Ha MHOIOAaTOMHBLIC CIIMPTHI. HpeJICTaB.]'IeHI/Ie 0 MEXaHHU3MC
pCaKI_II/Iﬁ HYKJ'IGO(I)I/IJIBHOFO 3aMCIICHUA. I[eﬁCTBHC Ha OpTraHu3M YCJIOBCKA. CnocoObl MOJIYYCHUA
U IPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enon. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIMSIHHE THJIPOKCOTPYMIBI U OEH30JIBHOTO s/ipa.
Odusnueckue cpoiictBa (heHonma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢enon. ToxkcuuHocTh (enona. CrocoObl MOMyYeHUS W NpUMEHEHHe (eHoa.
denondopmanpaerugHas cMoa.

KapOoHuIbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. OJEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpymmbl. ['OMOnOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKIaTypa. dusuyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKUE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
Ka4eCTBEHHbIE peakiuM Ha anbiaeruipl. CrocoObl MOJyuyeHUs W NPUMEHEHHUE albJeruJoB U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Dusnmyeckue CBOICTBa OAHOOCHOBHBIX
npeaenbHbIX KapOOHOBBIX KUCIOT. BOOpoIHbIE CBS3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOMCTBA: KHMCIOTHBIE CBOMCTBA, PEAKLUMsA ITEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIIeBONOPOAHOTO panukana. OCOOCHHOCTH CBOWMCTB MYypaBbHHOW KHUCHOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCIOT — CIOXHBIX 3¢upax. MHorooGpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, NaJbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl.  CrocoObl
HOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonornueckuii psia, obmias GopMyna, U30MepUs U HOMEHKIIATYpa.
Ou3nyecKkue U XUMUUECKHE CBONCTBA: TUIPOIN3 B KUCION U IIEIOYHON cpefie.

XKupsl. CrpoeHue, ¢pu3MUecCKue U XMMUYECKHE CBOWMCTBA YKUPOB: THAPOIU3 B KHUCIOU U
1ienouHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoze.

MBEI14 KaK COIH BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC JIEHCTBHE.

OO6mass xapaktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, rajakrosa, pubosa, Ae30Kkcupudosa.
®dusnyeckue CBOMCTBA M HaXOXkAeHUE B pupoae. PoTocnHTe3. XMMUYECKUE CBOWCTBA TIFOKO3bI:
PEAKIMHU C yYaCTHEM CITUPTOBBIX U AJIbJIETUAHOM TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOXKEHHE.
[TprMeHeHne TIII0KO3bI, €€ 3HAUCHHE B XKU3HEEATEIbHOCTH Opranus3ma. Jlucaxapuasl: caxaposa,
MaJbTO3a W JIAKTO3a. BoccTaHaBinmBaromue 1 HEBOCCTAHABIMBANOIINE AMcaxapuisl. ['maponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmana, TJIMKOIeHa W LeJulroso3bl. Pusznueckue
CBOMCTBA KpaxMaja U LIEJUII0JI03bl. XMMHUYECKUE CBOMCTBA Kpaxmalla: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIUIIOJO3bI: THAPOJIHM3, MOJy4yeHHe 3PHUpOB
1esuTo036l. [oHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEPUMEHTATbHBIE METObl M3YYECHHs BEIIECTB M MX IPEBpAIIEHUN: PACTBOPHUMOCTD
pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBHE 3TAHOJA C HATPUEM, OKUCIIEHHE STUIIOBOTO CIIUPTA
B aJIbJIeTU]l Ha PAcCKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHPTa JUXPOMATOM
Kaus (BO3MOXKHO HCIIOh30BAHKE BIICOMATEPUAIIOB), KAYECTBEHHBIE PEaKINK Ha abACTUIBI (C
ruapokcuaoM nuammuHcepeOpa(l) u  ruapokcumom  wmenu(Il)), peakums TiaMnEepuHa €
ruapokcuaoM Meau(ll), xumudeckune cBOWCTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa rroko3bl ¢ Tuapokcuaom meau(ll), BzammopmeiicTBue Kpaxmaiia ¢ MOJOM, pEIIeHUE
DKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CrupThl U GpeHobl», «KapOoHoBbie KUCTOThL. ClI0XKHbBIE
3hUpHI».




A30TcoaepIKalue OPraHnYecKue coeTHHEeHHUs].

AMUHBI — OpraHMYecKHe TMpOW3BOJHBIE aMMuaka. Kiaccupukamus aMHUHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYII,
obmas ¢opmyna, U3oMepus, HOMEHKJIATypa U (pU3MYecKre CBOMCTBA. XMMHYECKOE CBOHCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOICHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KucI0TOU. COM aJIKUIaMMOHHS.

AHUIMH — [IpeICTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHuivHa. B3anmuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHuiIMHAa. OCOOEHHOCTHM XMMHUYECKUX CBOMCTB aHMWIIMHA.
KavectBennsle peakuuyu Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE amu(paTHYeCKHX
amMiHOB. [losyueHune aHWINHA U3 HUTPOOEH301a.

AmuHokucnotel. HomeHknatypa u usomepusi. OTAeNbHbIE IPEICTaBUTENN 0.-aMUHOKHUCIIOT:
[JIMIMH, aJaHuH. @u3nyeckue CBOMCTBa aMUHOKUCIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCIMHEHUH, peaKIys MOTMKOHCHCAIINH, 00pa30BaHKe MENTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak npupoabie monuMepsl. [lepBuyHas, BropudyHasi U TpeTUYHAs CTPYKTYpa OEIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEaKIIUU Ha OCJIKH.

3KCH6DI/IM€HT2UII>HI)IC METOJAbI U3YUCHUA BEIMICCTB U UX HDCBDaHICHHfli PaCTBOPCHUC OeaKoB
B BOJC, ACHaATypalu:d 0enaKoB IIpU HarpeBaHWM, LNBCTHBLIC pPCAKIKMK Ha 6CJ'IKI/I, pPCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «A30Tc0z[ep>1<aume OpTraHU4YCCKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHGHHﬁ)).

BBICOKOMOJICKyJIﬂprIe COCIMHCHMUA.

OCHOBHBIC ITOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}IHHGHHfII MOHOMCp, HNOJUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlNU, CPCAHAA MOJICKYJIIpHas Macca. OcHoBHBIC
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

HOJ'H/IMCpHI)IG MaTcpuraJbl. ITmacTmaccel (HOJ'II/IC)TI/IJ'[GH, MMOJIMIIPONHIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJ, TOTUMETHIMETaKpUIaT, HOJIUKapOOHAThI, MOMUATUIICHTEpedTaNIaT). Y TUIU3AMS U
nepepaboTKa IIacTuKa.

OnactoMepbl:  HATYpajbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HarypaigpHBIC (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonumeps! crienuanbHOrO Ha3Ha4YeHHs (TeIOH, KeBIap, SIEKTPOMPOBOASIINE TOTUMEPHI,
OuopazyiaraeMble TTOJIUMEPHI).

SKCHCDI/IMGHTEUILHLIG METOJIbl M3YYCHHUS BEIIECTB M HX IPEBPAIICHHUI: 03HAKOMJICHHE C
06p33HaMI/I MNPpUPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, INIIACTMACC, Kay4yKOB, PCHOICHUC
SKCHICPUMCHTAJILHBIX 3a/la4d 11O TCMC «Pacro3HaBaHue IaCTMAcC U BOJIOKOH.

PacuérHble 3a1a4n.




HaxoxxneHne MonekyIsspHOH (OpMyIbl OPraHUYECKOTO COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHHE MOJICKYJISPHOH (HOpMyIbl OpraHHYECKOTrO
coeuHeHus 1Mo Macce (00BEMY) MMPOTYKTOB CTOPaHHUS, IO KOJUYECTBY BellecTBa (Macce, 00bEMY)
NPOJYKTOB PEaKIMU W/WIN WMCXOJHBIX BEIIECTB, YCTAHOBJICEHUE CTPYKTYPHOH (HOPMYITBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIHM CIIOCOOOB TOJydYEHUS,
OIIpEIeIICHUE JIOJU BBIXO/IA IPOJAYKTA PEAKIIMHA OT TEOPETUICCKH BO3MOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanu3zanusi MeXIpEeIMETHBIX CBSI3€M MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHATUI, TPUHATHIX B OT/ICIBHBIX MMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IMOHSTHA: SIBICHHE, HAaydyHBIH (DakT, rumoresa, TeOpusd,
3aKOH, aHaJIN3, CHHTE3, KilacCUpUKanus, HaOIOACHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIElb,
MOJIETUPOBAHUE.

®du3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BElLIecTBa, (PM3UYECKUE BEIMYMHBI, €IUHULIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

Buonorus: xierka, opraHu3M, SKocucrema, Omocdepa, MeTadonn3M, HaCIeICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUEe, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

Feorpa(bn;lz ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.

TexHomorus: IMUIICBBIC MTPOAYKTBI, OCHOBBI pAlITMOHAJIBHOI'O TMTAaHUA, MOKOIIHUE CPCACTBA,
MaTCpHraJIbl U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU 3neMeHT. M3otonbl. CTpoeHue 3JeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX SJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenesnenue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTAISAM. DJIEKTPOHHBIE KOH(PUTYypallMM AaTOMOB 3JIEMEHTOB
[IEpPBOr0O—4eTBEPTOrO IMEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypanuyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[lepuoanueckuit  3akoH u Ilepuonuueckas cucTeMa XHUMHYECKHMX  DJIEMEHTOB
I .. MenneneeBa. CBsizp NMepuOAMYECKOr0 3aKkoHa W I[lepmoanueckoil CUCTEMbI XUMHUUYECKHX



AJIEMEHTOB C COBPEMEHHOU TeOpuel CTpOEHHUsi aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuueckasi CBsI3b. BHUABI XMMHUECKOM CBS3M: KOBAJICHTHAS, MOHHAS, METaJLITMUECKas.
MexaHnu3Mbl oOpa3oBaHHs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus W JIMHA CBs3U. [loJIpHOCTH, HANpPaBIEHHOCTh U
HAaCBHIIAEMOCTh KOBaJeHTHOU cBsi3U. KpaTHbie cBs3u. BogopoaHas cBsizb. MeXMOJIEKYIspHBIE
B3aNMMO/ICHCTBHS.

BanenTHOCTP M BajEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOH CTPYKTYpbI
MOJICKYJ C WX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpe COCTUHEHHUU DIIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne o0 KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coeauHeHuid. [loHatue o
KOOPJMHAIIMOHHOM XUMHUH.

BemectBa MOJEKYISpHOTO W HEMOJIEKYJIIPHOIO CTPOEHHUs. THuIbl KpPUCTAIIMYECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[HonsTne o nucnepcHbix cucremax. Mctunuele pactBopsl. [lpencraBienne o KOMITOUIHBIX
pactBopax. CnocoObl BbIpak€HHMsI KOHLIEHTpAllMM pPacTBOPOB: MaccoBas J0Ji1 BeIleCTBa B
pacTBope, MoJispHas ~ KOHIEHTpanus. HacellleHHble UM HEHAChILICHHBIE  pPacTBOPHI,
pactBopuMocTh. Kpucramioruapars!.

Knaccmbuxaunﬂ W HOMCHKJIaTypa HCOPraHM4YCCKUX BCUICCTB. TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OTACJIBbHBIX HpCHCTaBHTeHeﬁ HCOPraHUYCCKUX BCIICCTB.

Knaccugukaius XuMHYEeCKUX peakiyil B HEOPraHMYeCKol U OpraHn4ecKoil XuMuH. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHs] M NPEBPAIICHUs] YHEPrUU NPU XUMHUYECKHX
peakuusax. Temnossle 3(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHUS.

CKOpOCTh XMMUYECKOH peakiuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (pakTOpoB. ['oMOreHHbIE U
rereporeHHsle peakuu. Karanus u katanusaTopsl.

O6paTI/IMBIe n H606paTI/IMBIC pCakunu. XHMHYECKOe paBHOBECHUC. KoncranTa XuMH4ecKkoro
PaBHOBECHA. q)aKTopI)I, BJIMAIONIME HaA ITOJOKCHHUEC XUMHUYCCKOI'0 paBHOBECHA: TEMIICpaTypa,
JaBJICHUC U KOHICHTpAWU BCIICCTB, YHACTBYIOIIUX B PCAKIUU. HpI/IHI_II/IH Jle IllaTenne.

OnextponuTtnueckass jucconuanus. CunbHble M cnabble  31MeKTpoiauThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, miernovyHas. BogopoaHbii
nokasarenb (pH) pactBopa. I'maponu3 coneil. Peakiyn nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb oOkuciaeHus. OKHUCIUTENb U
BOCCTAHOBHUTENb. [IpoIecchl OKHCIEHHs W BOCCTAHOBJICHUS. BaxHeWIne OKUCIUTEIH |
BOCCTAaHOBHUTEIN. METO1 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIICCTR.

OKCIEepUMEHTATbHBIC METO/bl M3YYCHHS BEIIECTB M WX MPEBpAIICHUH: Pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
IPOBEJCHNE peakuii HMOHHOrO OOMEHa, OIpeleleHue Cpeabl pacTBOPOB C IOMOIIbIO




MH/IMKATOPOB, U3Y4YEHHUE BIMSAHUS PAa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKON peakluu U
IIOJIOXKEHUE XMMUYECKOTO PABHOBECHS.

Heopranuveckasi xumusi.

[Tonoxenne HemeTauioB B llepmogudeckoil cucTeMe XHUMHYECKHX — JJIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTH CTpoeHHsI uX aToMoB. Duznyeckue CBOMCTBA HEMETAJUIOB.
AJoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. INonydyenue, ¢pusmdeckne U XMMHYECKHE CBOMCTBA: PEAKIMU C METAJIAaMU U
HEMeTalllIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ apuibl. TOMINBHBIE 3JI€MEHTHI.

["anorensl. HaxoxaeHue B mpHpoje, CIOCOOBI MOTY4YeHHs, (PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelne KHUCIOPOACOAEPKAIINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CITOCOOBI MOTY4YeHHs raioreHoB. [IpruMeHeHne rajloreHoB u ux
COCMHECHUM.

Kucnopoa, o30H. JlaboparopHble M IPOMBIIIIEHHbBIE CHOCOOBI MOJIy4EHHs] KUCIOPOJA.
dusnuecKkue 1 XUMHUYECKUE CBOMCTBA U MPUMEHEHHE KUCI0poa U 030Ha. OKCHJIBI U TEPOKCHUIBI.

Cepa. HaxoxxeHue B mpupo/ie, CriocoObl oTydeHust, (U3NIecKre i XHMUICCKUE CBOMCTBA.
Cepoonopon, cynbduabl. Oxeun cepsi(IV), okenn cepri(VI). CepHrictas u cepHasi KUCIOTHI U KX
cosu. OCOOEHHOCTH CBOMCTB CEpHOM KUCHOTHL. [IprMeHeHne cepbl U €€ COeTUHEHUH.

A3zot. HaxoxaeHue B mpupo/ie, CiocoObl MOTyIeHHS, PU3NICCKUE U XUMHUECKHE CBOHCTBRA.
AmMMuak, HUTpuAbL. OKCHIBI a30Ta. A30THCTasi U a30THAs KUCIOTHI U UX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KHUCIIOTHL. [IpuMeHeHune a3ora u ero coeiMHeHU. A30THBIE YA0OpEHUSI.

®dochop. Haxoxnenne B mpupoje, CocoObl MONy4YECHHS, (DUINUECKUE U XUMUUYECKUE
cBoiicTBa. @ocouas u pochun. Oxcunasl hocdopa, pochopHas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y1oOpeHUs.

VYraepon, HaxoxaeHuWe B mOpupoze. AoTponHsle Moauduxanuu. dusnueckue Hu
XUMHUYECKHUE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yraepoaa(ll), oxenn
yraepona(IV), yronpHas kuciaora u e€ coiau. AKTUBUPOBAaHHBIN yroib, agcopOuus. DysuiepeHsl,
rpadeH, yriepoiHbie HAaHOTPYOkH. [IpuMeHeHne mpoCThIX BEHIECTB, 00Pa30BaHHBIX YTIIEPOIOM,
U €ro COCIMUHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMydeHUs, (GU3NYecKHue M XMMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO, €ro MOIy4eHHE, BUIBI CTEKIIA.

[Tonoxenne meramnoB B [lepuonnyeckoii cucreMe XMMHUYECKHUX A1eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue Gu3nyecKkue CBOMCTBAa METAJIOB.
[TpumeHeHne MeTaoB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DIEKTPOXUMHUYECKUN Psijl HAMpsDKeHUH MeTaimoB. O01re criocoObl OTYIeHHS METAIUIOB:
TUIPOMETAJUTYPIUsl, MUPOMETALTYPIHUs, dJIeKTpoMeTanyprus. [IoHsTHe 0 KOppO3UH METAIUIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.



OObmas xapakrepuctuka metawioB [A-rpynmer Ilepuonudeckoil cucCTeMbl XUMHYECKUX
aneMeHToB. Hatpuil u xanuii: nonydenue, puznyeckue U XMMUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrtepuctuka meramioB IIA-rpynmnsr [lepuoguueckoil cucTeMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajablHii: oJy4eHue, pu3nueckue 1 XMMH4eCKUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U X coeAnHEHUH. JKECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHEHHUSI.

AnroMHHHHR: TIONydeHHe, (U3NYECKHe U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI aJJIOMUHUSL.

OO6mass xapakrepucTuka MeTawioB nobouyHbix mnoarpymnm (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue ¥ XUMHYECKUE CBOMCTBA XpoMa U €ro coeanHeHui. OKCUIbI U TUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarel U TUXpPOMATHI, UX OKHUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u mpuMEHEHUE XPOMa.

@u3nyeckue M XHMHUYECKHE CBOMCTBA MapraHiia M €ro CcoeauHeHud. Baxnenmmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kamnus,
€r0 OKHUCIIUTEIbHBIC CBOWCTBA.

Ou3nyeckue U XMMHUECKHUE CBOMCTBA *kele3a U ero coequHeHnil. OKCUAbI, TUIPOKCUIIBI U
conu xkene3a(ll) u xeneza(Ill). [lonyduenne u npuMeHeHHE *Keje3a U ero CIIJIaBoB.

®u3nYeCcKnue 1 XMMHYECKHE CBOMCTBA MEIM U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MEJIU U €€ COCTMHEHUN.

L[I/IHKI MoJIy4yCHHE, (bI/I3I/ILIeCKI/IC 1 XMMHYECKHE CBOICTBA. AM(bOTCpHLIC CBOMCTBaA OKCHJa "
TUAPOKCHUIA HMHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHeHI/Ie OUHKa U €10 COGHHHGHHﬁ.

DKCIepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: U3ydeHHne 00pas3IoB
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHUs B KUCIOPOJE, U3yUEHHE KOJUICKIIHU
«MeTannsl U CIJIaBbl», B3aUMOJCHCTBHUE MIETOYHBIX U MIETOYHO3EMENBHBIX METANIOB C BOAOH
(BO3MOKHO HCIIOJIH30BaHNE BHIEOMATEPUAIIOB), B3aMMO/ICHCTBHE ITMHKA M XKeJle3a C pacTBOpaMu
KHUCTIOT U IIENIOYel, KaueCTBEHHbIC PEaKIMU HAa HEOPTaHWYECKHUE aHWOHBI, KATHOH BOJOPOJA U
KaTHUOHBI METAJIJIOB, BSaHMOHeﬁCTBHC THAPOKCHUIAOB aIFOMUHUA U TUHKA C paCTBOPAMH KUCIIOT U
nienoueH, pereHne IKCIepUMEeHTATBHBIX 3aa4 1o TemaMm «[ anorensl», «Cepa u e€ CoOeqMHEHHUS,
«A30T u pochop u ux coeguHEHUD», «METAIBI TIABHBIX MOATPYMITY, «MeTalabl MOOOYHBIX

HOJTPYII.

XuMHA ¥ KU3Hb.

Posib xuMum B oOecriedeHnn YCTOHYMBOTO pa3BUTHUS udenoBedecTBa. [IoHATHE O HAYYHBIX
MeTOJIaX MMO3HAaHUS M METO/I0JIOTMH Hay4YHOTO HccieaoBanus. HaydHble mpUHIIMIIBI OpraHu3alun
XUMHYECKOT0 Mpou3BojAcTBa. [IpoMbllieHHbIe cIOCOOBI MOMyUYEeHUs BaKHEHMIIUX BEIIECTB (Ha
nprUMepe MPOU3BOJACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombliieHHbIe CrIOCOObI
MOJIyYEHUSI METAJJIOB M CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKpYXKarolled Cpelapl U €ro
nocieacTBus. Posb XuMun B o0ecrieueHH SHepreTHIecKoi 6e301MacHOCTH.



XuMHUs U 310pOBbE desoBeKa. JlekapcTBeHHbIE cpencrsa. [IpaBuiia HMCIOIB30BaHMS
JIEKapCTBEHHBIX ITpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBI.

XHUMHSA TUIE: OCHOBHBIE KOMIIOHEHTHI, ITUIIEBLIE J00AaBKU. Pob XUMHKM B 00€CIIEUEHUH
[IUIIEBON OE30MACHOCTH.

Kocmerndeckne u mapdromepnsie cpenctBa. beitoBas xumwus. IlpaBuma ©Ge3omacHOTo
UCIIOJIb30BaHUs MpenapaToB ObITOBOW XMMUU B IOBCETHEBHOMN JKHU3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (IIEMEHT, OETOH).
XuMUs B CENbCKOM X03siiicTBe. OpraHUYeCcKre 1 MHHEPAIbHBIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKu, CTEKJI0, KepaMuka. MaTepuasl 1
anekTpoHuku. Hanorexnosoruu.

PacuérHbie 3a1a4n.

Pacuérsl: Maccel BemecTBa MM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
win 00bEMY OJHOTO W3 Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00bEMa, KOIHUYECTBa
BEIIECTBa) MPOJYKTOB DPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTa peaxiuu,
€CJIM OJTHO W3 BEIIECTB IaHO B BUJE PACTBOpA C OMPEICIIEHHON MAacCOBOM J0JIE paCTBOPEHHOTO
BEIIIECTBA, MAaCCOBOM JI0JIM M MOJSIPHOM KOHIIEHTpallMM BEIIEeCTBA B PAacTBOpE, JOJHM BBIXOAA
IPOJYKTA PEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanu3anus MeXmpeIMETHBIX CBsI3eH MPU U3yYeHHH 0o01Iei U HeopraHn4eckon xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK
Y TIOHATUH, MPUHATHIX B OTJENBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO IIHMKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBICHUE, HAy4YHBIH (akT, TUMOTE3a, TEOpHS,
3aKOH, aHaliu3, CHUHTEe3, KiIaccuukanus, TNEpPUOJUYHOCTh, HAONIOJACHUE, HW3MEPEHHE,
AKCIIEPUMEHT, MOIEIIb, MOAECIIUPOBAHUE.

®usnka: marepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MWOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YpPOBEHb, BEILIECTBO, TEIO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN a3, (U3NYeCKue BEIMUUHBI, €IMHULIBI U3MEPEHHUS,
CKOPOCTb, HEPIrHUs, Macca.

buonorus: KJICTKA, OpraHu3M, 3SKOCUCTEMA, 61/100(1)epa, MeTa60JII/I3M, Makpo- H
MHKPOI3JICMCHTHI, 66J’IKI/I, JKHUPBI, YIJEBOJbI, HYKJICHHOBLIC KHCIIOTHI, q)epMeHTI)I, TOPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

I'eorpadust: MuHEpanbl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XxuMu4ecKas MNPOMBINIJICHHOCTb, MCTAJINIYprusd, CTPOHUTCIBHBIC MaTCpHAJIbI,
CENbCKOXO03SHCTBEHHOE IpOU3BOACTBO, IMHUIINECBAA IIPOMBINIJICHHOCTD, (bapMaL[eBTI/I‘IeCKaﬂ
IMPOMBIIIJICHHOCTD, IMPOU3BOJCTBO KOCMETHUYCCKUX mnmpemnaparos, IMPONU3BOJACTBO
KOHCTPYKIIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIIJNICHHOCTh, HAHOTCXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHMs BBIICICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)IaHCKON
WJECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEACIICHUIO;
HaJIM4YUe MOTHUBALMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE MpaBWIAMA M HOPMaMH TIOBEICHUS; HAIUYHE
MIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTH IIEJIM M CTPOUTH KU3HEHHbIE
TIJIAHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHHS MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTHUYECKOM NeATENbHOCTH 00yUalouXcs B MPOIlecce peann3aun
00pa3zoBaTenbHON AESTEIHHOCTH.

JIMYHOCTHBIE pE3yNabTaThl OCBOEHHS IMpeaMeTa «XUMHUS» OTpaXkaroT c(HhOPMUPOBAHHOCTD
OTbITa [TO3HABATEIBHON U MPAKTUYECKOM JeATENIbHOCTH 00yUaroluXcsl B MPOIECCe peann3auu
00pa30BaTeNIbHON JAEATEIbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaKIaHCKOTr0 BOCIIUTAHMS

0CO3HAHMsI 00YJarOIMMHCS CBOUX KOHCTUTYIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBICHUS O COLMAJIbHBIX HOPMaxX W MPaBHIAX MEXKIHMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTH NP CO3JaHHUN y‘I€6HI)IX ITPOCKTOB,
peHICHUN y‘IC6HBIX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U MNPpUHHUMATh MOTUBBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHAJIU3€ Pa3JINYHbIX BUAOB y'-IG6HOI>i JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOILIEHHUS K MCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

YBa)XEHUsI K IpOIlecCy TBOPYECTBA B OOJACTH TEOPUM U MPAKTHUECKOIO IMPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT NAJMUTEIbHBIX HAOIIOACHHUIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUUM U IOCIEAYIOLIEM aHaIu3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYIACh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYNKH CBOHUX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

IIOHUMaHUusA HGHHOCTGI\/’I 3A0POBOI0 H 0€e301acHOTO 06pa3a JKHN3HU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/I‘ICCKOMY U IICUXUYCCKOMY 3010POBbIO;

coOJrOIeHHsT TIPaBMJI O0€30IMaCHOTO OOpAIlleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOU
J)KU3HU, B TPYAOBOM AEATEIBHOCTH;

INOHUMAaHHA NCHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOTO MW KOJUICKTUBHOI'O 0e30I1aCHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINUX 310POBBIO U JKU3HU J'IIO,I[GI‘/‘I;

OCO3HAHMsI TOCIEACTBUI M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOJEHHUS aJKOroJis,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JIeATENbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IIPAKTUYUCCKHUX 3aJaad COHI/IaHBHOfI
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTUUYECKOMY M3y4YEHUIO Mpodeccuil pa3IM4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUYAIbHOM TPAeKTOPHH 00pa3oBaHus, Oy ymien
npodeccuu u peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTUYECKH IIEIECO00pa3HOr0 OTHOIIEHHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHHUS TI00ATBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATBHOM CPEJIbl;

OCO3HaHUA HeOGXOIII/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS pemcHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA;



AKTUBHOI'O HEMPUATUS IEHUCTBUM, MPUHOCSIIIMX BPEA OKPYKAIOUIEH NMPUPOJHON Cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUSATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHSA pYKOBOJCTBOBATbCS MMM B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu U
00LIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA cHenuUKd XUMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMHUPOBAHHUU
PalMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH HU
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpHbI, B PEIICHUU TI100aTBHBIX MPOOJIEM YCTOMUMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CTIeueHNH yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KKIOTO YjeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAHHMS CYIIHOCTM METOJOB ITO3HAHWI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HayYHbIX (DaKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XMMHYECKUES 3HAHUS IJI1 pCIICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENbCKOM AESITENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTM K HENPEpPHIBHOMY OOpPa30BaHHUIO U CamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHH C JKU3HCHHBIMU

MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYZAA B PAa3IMUHBIX cepax NpoPecCHOHANBHOMN AeSTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI



MertanpenmMeTHble pe3yiabTaThl OCBOCHHUS IMPOTPAMMBI MO0 XMMHH Ha YPOBHE CpPETHETO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUsI OOYyUarOIIMXCS MEKAUCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OLIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieln UKy METOI0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPTUs, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (PaKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jaedcTBHMs  (IO3HABaTeNbHBIE,  KOMMYHHUKATHBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHue  (YHKIMOHAIBHOW  TPAaMOTHOCTH  H
COIMATIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIIMXCS  HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHble AEHWCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbie Pe3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JCHCTBUAMU.

ITo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
1) 6a30Bble JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpoBaTh MNpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIITE HCIIN ACATCIBHOCTU, 3aJdaBas IHapaMETpbl W KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IHpPpHU OCBOCHUU 3HAHHI HpI/IéMBI JJOTHYCCKOT'O MBIIIJICHU: BbBIIACIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIIOJIB30BATH
COOTBCTCTBYIOIINEC MMOHATHUA JIA 00BICHEHUSA OTACIBbHBIX (baKTOB n HBHGHHﬁ;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(l)I/IKaIII/II/I BE€IICCTB 1 XUMHNYCCKHUX peakunﬁ;
YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SBJICHUSAMU,

CTPOUTBH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€JyKTUBHBIE, 10 AHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SIBICHHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOYCHUS,

NPUMEHATHh B Mpolecce MO3HAHUS HCIOJIb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeJH, IPe0OPa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHWMHYECKOM peakuud — TpU peleHHH Y4eOHBIX
MIO3HABATENIBHBIX U MPAKTUUECKUX 334, IPUMEHATh Ha3BaHHbIE MOJICIIbHBIE NIPEICTABICHUS 115
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:



BJIaACTb OCHOBAMHU MCTOJ0B HAYYHOI'O MMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKum”I;

dbopMymupoBaTh IETW W 33Ja4d  WCCIEAOBaHWs, WCIOJIB30BaTh IIOCTABIICHHBIC W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAJIETh HAaBBIKAMH CAaMOCTOATENBHOTO TUIAHUPOBAHHS W TPOBEACHUS YUECHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpPOIecca, CaMOCTOSTEIBHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOCTaHHON
pabore;

HpI/IO6peTaTI) OIIBIT quHquCKOﬁ HCCHGHOB&TGHBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
MMPOSABJIATH CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCHICHHUA
MPAKTUYCCKUX 3a1a4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B PA3jIMYHBIX HCTOYHUKAX HHGpopMalMU (HAYYHO-TIOMYJIspHAst
JauTepaTypa XMMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynHupoBaTh 3ampochl M MPUMEHSTh pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uH(popMalLu, HEOOXOAUMOM /1J1s BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3INYHBIX TIOMCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacTaBieHus WHpoOpMalUu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYeCKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHuKaTHBHBIe yHHBepcaibHble Y4eOHbIe el CTBHA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TeMBbI B XOJI€ Uaora U/UiH JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHOU AESITENIBHOCTH, IMOITYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHCHHUH XHUMHYECKOTO
AKCTIEPUMEHTa, MPAKTUYECKONH padOThl IO HCCIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POpPMYITHpPOBaTH BBIBOJBI MO pPE3yiIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0JI€ OOCYKICHHI 1 OOMEHa MHEHUSIMH.



PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
omnpenensds e€ el W 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATh
IpeUlaraéMblii alrOpUTM JIEHCTBUN IPU BBIOJHEHWH Y4E€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YyU4ETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaJIM3a 1 CaMOOLICHKU.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl [0 XMMUU Ha YIIIYyOJEHHOM ypOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUsl BKIIIOYAIOT crenuduyeckue I y4eOHOro mpeaMera
«XUMHS» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUHN MO OCBOEHUIO, MHTEPIpETAINH U
Hp606pa3OBaHI/IIO 3HaHI/II71, BUbI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHUA W IIPHUMCHCHUIO
3HAHWM B Pa3IMUHBIX Y4E€OHBIX CUTYallUSX, a TaKKe B PEaNbHBIX >KU3HEHHBIX CHUTYAIMsX,
CBSI3aHHBIX C XMMHUEH. B mporpamme 1o XuMuu npeIMeTHbIE PE3YJIbTaThl IPEICTABIEHBI 110 TOaM
W3YYCHHUS.

10 KJIACC
Hpe,I[MeTHBIe PE3YyIbTaThl OCBOCHUA KypCa «Opl"aHI/I‘-ICCKaSI XUMHUA» OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAUEHUH OPraHUYECKON XUMHH B CUCTEME
€CTECTBEHHBIX HAyK U €€ posii B 00ecTIeYeHNH YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUN
npo0JIeM 3KOJIOTMYEeCKOM, S3HEPreTUYeCKOl U MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3JIaHMM HOBBIX MaTEpHaliOB, HOBBIX MCTOYHHMKOB 3HEPIUU, B OOECICUEHUU PALMOHAIBHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BJIAJICHUE CHUCTEMON XMMHUYECKMX 3HaHUM, KOTOpass BKJIIOYAeT: OCHOBOIIOJAraroliye
HOHATHS — XHMHYCCKUI JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, 0-aTOMHbIC
opbuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToma, rHOpHIu3anus aTOMHBIX OpOUTAaJeH,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPUIATENBbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, PyHKIMOHANbHAS TPYIINa,
paagukai, CTpyKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (F€OMETpPHUYECKasi, ONTHYECKast), H30MEPhI, TOMOJIOTUYECKUIA
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAEpkalllie OpraHU4YeCKHe COEAMHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMS; TEOPUH, 3aKOHbI



(nepuonnyeckuii 3akoH J[. M. MenneneeBa, Teopus CTpOEHHS OpPraHMYECKHUX BELIECTB A.
M. byrnepoBa, 3aKOH COXpaHEHHsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALECHUS YHEPIUU
OpY  XUMHUYECKMX  PEaKLUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIUE B OCHOBE IOHUMAaHWs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX  SIBJICHMM;  IPEACTaBICHUSA O  MEXaHU3Max  XHUMHUYECKUX  pEaKklMi,
TEPMOJUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aMMHOM BIIMSHUU
aTOMOB M TPYIII aTOMOB B MOJIEKYJaX (MHAYKTUBHBINA U ME30MEPHBIN 3P (PEKTH, OPHEHTAHTHI | 1
Il pona); ¢akromoruueckue CBEAECHUS O CBOMCTBaxX, COCTaBe, IMOJyYEHHHM U 0€30MacHOM
VCIIOJIb30BAaHUN BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKOW NEATEIbHOCTU
YeJI0BEKa, OOIMX HAayYHbIX IPUHIUIIAX XMMUYECKOI0 IIPOU3BOJCTBA (Ha IpUMeEpe MPOU3BO/ICTBA
MeTaHoJa, nepepadoTku HedTH);

c(OPMHPOBAHHOCTh  YMEHHI: BBIBIIATb ~ XapaKTE€pHblE  TPU3HAKU  IIOHATHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAVMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHM4YECKUX BELIECTB;

COCTABJIAITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTh: OKHCINUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OanaHca 3TUX peaKIuid,
peakuuii HOHHOTO oOMeHa MMyTEM COCTABJICHUS X MOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMI;

H3TOTaBJIMBATb MOACIIM  MOJICKYJT OpPraHMYCCKHUX BCHICCTB I HIUIIOCTpallUd  HUX
XUMHYECKOI'0 U NPOCTPAaHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHM: YCTAaHABINBATh MPUHAIJIEKHOCTh U3yUYEHHBIX OPraHUUECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONpEeAEIEHHOMY KJIacCy/TpyIie COeTUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarndeckoi HoMmeHksatype (IUPAC) u nmpuBoauTh TpuBHAIbHBIE HA3BAaHUS
JUISL OTAENbHBIX MPEICTaBUTENENH OPraHMUECKUX BEIIEeCTB (3THIIEH, alleTUJIeH, TOJIYOJ, TIUIEpHH,
ATUJIEHTJIMKOb, (peHou, opMaabaeru, aleTanbIerul, alleToH, MypaBbiHAas KUCIIOTa, YKCYCHAsI
KHCJIOTA, CTEAPUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJbTo3a,
bpyKkTO3a, aHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U APYrue);

C(i)OpMHpOBaHHOCTI: YMCHHA ONPCACIIATE BHUA XAMHYCCKOM CBSI3U B OpPraHu4€CKux
COCOAUHCHUAX (KOBaJ'IeHTHaH 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOIHAA CBH3L);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHATh IOJO0XKEHUS TEOPHUH CTPOEHUS OPTraHUYeCKUX
BeuiecTB A. M. bytiiepoBa i 00BbsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOEHHME, (U3MUYECKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJKaHOB, IHMKJIOAJKAHOB, AJKEHOB, AJKAJWEHOB, aJKHHOB, APOMATUYECKHUX YIJIEBOAOPOJIOB,
CIHMPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOA0B (MOHO-, TU- U MOJIMCAXapUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HHUMHU YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHMS MOATBEPKAATh HAa KOHKPETHBIX MpPHUMEpax XapakrTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPAaTHOCTU U THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHUKH  YTJIEBOJOPOIHOTO  CHIPHA
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPEepadOTKH;

c(OPMUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMA O €CTCCTBCHHO-HAYYHBIX METO/ax
MO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJICIMPOBAHUH, OJKCIEpPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

C(l)OpMI/IpOBaHHOCTI) YMCHUA MMPUMCHATHL OCHOBHBIC oncpanuun MBICITATEIIbHOM
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CpPAaBHCHHC, O606H.[CHI/IC, CUCTCMATU3alluI0, BBISIBJICHUC
MMPUYIUHHO-CJICACTBCHHBIX CBsI3EH — JJIA U3YUCHUA CBOMCTB BCHICCTB 1 XUMHUYCCKHUX peaKHI/Iﬁ;

c(OpPMHPOBAHHOCTh YMEHHUN: BBIABIATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C OHATHAMH U
IPEJCTaBICHUSIMU  JIPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOIO
INOHUMAaHMs CYIIHOCTH MaTepUaIbHOTO €IUHCTBA MHUPA, UCIOJIb30BATh CUCTEMHbBIE 3HAHUS IO
OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-

HAY4HYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHUU: IPOBOAUTH PACUYETHl MO XUMHUYECKUM opMylaM H
YPaBHCHUSM XUMHUYECKUX PEAKIMA C WCIOJb30BaHUEM (DHU3MYECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl O HAXOXKJICHUIO XUMHUYECKOU (hOPMYJIBI BEIIECTBA MO M3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, MIPOYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TO3UIUN
HKOJIOTMYECKON O€30MacHOCTH TOCHEACTBHSI OBITOBOW M MPOU3BOJCTBEHHOW JI€ATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C TIEpepabOTKON BEIIEeCTB, HCIOJb30BaTh MOTYYCHHBIC 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKUN
HKCIEPUMEHT (IOJyYeHUE U U3yYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKuu
YIIIEBOIOPOAOB PA3IMUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BELLIECTB, PEIICHNE
AKCIEPUMEHTAJIbHBIX 3a/1a4 110 PacllO3HABaHUIO OPIraHUYECKUX BEUIECTB) C COOTIOCHHEM IIPABUIT
6e3omacHOro oOpaleHus ¢ BeleCTBaMU M J1TaOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIUPOBATH
Lelb HCCIEeNOBaHMUs, MpPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:
coOnroAaTh MpaBuiIa SKOJIOTMYECKH LielIecoo0pa3HOro MoBeAeHUs B ObITY M TPYAOBOM
JeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U

JOCTH>KEHMS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHUYECKOI'O I[GI\/'ICTBI/ISI Ha JXHUBBIC OpPraHNU3MbI OHpe,Z[CJ'IéHHI)IX
OpTraHU4YCCKUX BCIICCTB, IOHNMasA CMBICII ITIOKA3aTCIIA HI[K,

AHAJIN3UPOBATH HeﬂeCOO6p33HOCTB IMPHUMCHCHUA OpPraHu4€CKux BCIIICCTB B
IMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;



c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIATh LIEJICHANPABICHHBIM IMOMCK XUMHUYECKON
UHPOpPMALlUU B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoi umH(pOpManuu, HWHTEpHET u Apyrue), KpUTHYECKH aHATU3UPOBATH XUMHUYECKYIO
UH(pOpMalHIo, TepepadbaThiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUM C IOCTABICHHOM y4eOHOM
3a1a4ei.

11 KUIIACC

Hpe,I[MeTHBIe PE3YyIbTaThl OCBOCHUSA KypcCa ((0611135{ U HCOPraHM4CCKasd XUMUs) OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUI: 0O MaTepHaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II0O3HABAEMOCTH SIBJICHUU ITPUPOJIbI, O MECTE U 3HAYEHUHU XMMHH B CUCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEeM 3KOJIOrMYECKOM,
HHEPreTUYECKO M TNHIEBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAILHOIO
IPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKA, a TAKKE
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIE;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOMOJIAraroNIue
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTPOHHAs1 00010YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANH, OCHOBHOE W BO30OYXJAEHHOE COCTOSIHHS aToMma, THOpHIU3aIivs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKUCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEelIETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs  JUCCOLMAINS, CTENEeHb JAUCCOLMAIMK, BOJOPOJHBIA  TOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XUMHUUECKON peaklnu, CKOPOCTh XHMHUECKON
p€akiunuu, XUMHUYCCKOC PaBHOBCCHC, TCOpPHUHU M  3aKOHBI (TGOpI/ISI BJICKTpOHI/ITPI‘IeCKOﬁ
aucconuanuu, nepuoanyeckuit 3akon J[.M. MeHnaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB,
3aKOH COXPAaHCHUSA W NPCBpalICHUA SHEPTHU IPU XUMHUUYCCKHUX PCAKIHAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUU,
MHPOBO33PCHUCCKHUEC 3HAHUMA, JIC)KAIIMC B OCHOBEC IMOHHMMAaHUA HNPUYMHHOCTU WU CHCTCMHOCTHU
XUMUYECKUX SIBJIEHUI; COBPEMEHHBIE IIPE/ICTABICHHS O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJICKYJIAPHOM W HAAMOJICKYJIIPHOM YPOBHAX; MPCACTABICHHA O MCXaHHM3MaX XHMHUUYCCKHX
peakuuid, TEPMOAMHAMUYECKUX
N KMHCTHYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAaHUA, O XUMHYCCKOM PaBHOBCCHH, paCTBOpPAX U
TUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JACATCIIbHOCTH YCJIOBCKA, O6H_II/IX HAaYYHBIX NPpHUHIHUIIAX XUMHWYCCKOI'O ITPOMU3BOACTBA,

c(OpMHPOBAHHOCTD YMEHUN: BBISABIIATD XapaKTepHbIE [IPU3HAKU
IOHATHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE IOHATHS IIPU
OIMCaHUU HEOPTraHUYECKUX BELIECTB U UX IIPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOIH30BaTh XMUMHUYECKYI0 CHMBOJIUKY ISl COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;



c(OPMHPOBAHHOCTh YMEHUS ONPEACIATh BAJICHTHOCTD M CTEIIEHh OKUCICHHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSX, BHUJ XUMHUYECKOH CBS3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c()OPMUPOBAHHOCTh YMEHHUS OOBSACHATh 3aBUCHMOCTh CBOWCTB BEHIECTB OT BHJA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOHN pEeIIETKH, OOMEHHBI U JOHOPHO-aKLETTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KJIacCU(PUIIMPOBATh: HEOPTraHMYECKHE BEIIECTBA MO HX
COCTaBY, XMMHMUYECKHE PEAKIMU IO PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluuud, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTUIO KaTanu3aTopa M JPYrUe); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU JJIs1 KIIACCU(PUKALINY U3YU4aeMbIX BEIICCTB U XMUMHYECKHUX PEaKIIHiA;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKPBIBaTH  CMBICI ~ HEpUOJMYEcKOoro  3akoHa  JI.
W. MenzneneeBa W JI€MOHCTPUPOBAaTH €r0 CHCTEMATH3HPYIOUIYI0, OOBICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh YMEHM: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBOoro—ueTBéproro nepuoioB llepumonmyeckoil  cucTembl
J.W. MenneneeBa, WCHONb3ysd MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPreTHUUECKUE
HOJYPOBHUY», «S-, P-, d-aTOMHBbIC OpOHMTaNIN», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYCCKHUEC
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH N3MEHEHHsI CBOUCTB XMMUYECKHUX JIEMEHTOB U
UX coeauHeHuM no nepuojam M rpynnam Ilepmommueckon cucremsl [[. WM. Menneneesa,
BaJICHTHBIE BO3MO)KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI1: XapaKTepU30BaTh (OMUCHIBATH) OOIIIME XUMUYECKIE CBOICTBA
BCILICCTB pa3JII/I‘~IHI>IX KJIacCoOB, HOIITBep)KI[aTI) CyHIGCTBOBaHI/IC I‘GHGTI/IHCCKOﬁ CBA3HU MC)KIly
HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIBI) YPAaBHEHHMIl COOTBETCTBYIOLIUMX XHUMHUYECKHX
pEeaKIuii;

c(hOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeICTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUs (HAa TPHUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA U
ATIOMUHMUS);

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYECKUX
peakiuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3iIMuYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMEIICHUs
XUMHYECKOTI'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelcTBul (mpuHiun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYECKHE PEAKIINH, JISKAIUE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe HaydHble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; IIEIECOO0OPa3HOCTh TMPHUMEHEHHST HEOPTraHUYECKUX BEIIEeCTB B
MIPOMBINIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHWUN O METOJaX HAYYHOTO TTO3HAHUS SBJICHUN
MPHUPOJIBI — HAOTIOICHNE, U3MEPEHUE, MOACTUPOBAaHNE, SKCTIEPUMEHT (PeabHbIM U MBICIICHHBIN),
WCTIONB3YEMbIX B €CTECTBEHHBIX  HAayKaX, YMEHHUS OPUMEHSTh 3TH  3HAHUS NP
OKCIIEPUMEHTAIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJE, TPAKTUUECKON EATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;



C(I)OpMI/IpOBaHHOCTB YMCHUSA BBIABIIATH B3AUMOCBA3b XUMHWYCCKUX 3HAHUM C MOHATHIMH U
NpEaACTABICHUAMU APYTIUX C€CTCCTBCHHO-HAYYHBIX MPEAMETOB  IJIA 0oysiee 0CO3HAHHOIO
IMOHUMAaHHA MaTCPUAJIbHOTO €AMHCTBA MHPA,

c(OpPMHUPOBAHHOCTh YMEHHSI IPOBOIUTH PACUETHI: C HCIIOTH30BAaHUEM TIOHATUN «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsk KOHLIEHTPALMs»; MAacChl BeLIeCTBA MM 00bEMA rasa 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MM OOBEMY OIHOTO M3 YYaCTBYIOIIUMX B PEaKLIUU
BEIIIECTB; TEIUIOBOIO 3(h(pexTa peakiuu; 3Ha4UeHUs1 BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
miejo4Yeld ¢ M3BECTHOH CTENEHBI0 TUCCOIMAlWU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOAYKTa peaKi1H, €ClIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C ONpPENeTIEHHON
MaccOBOH /10J1€¥ pacCTBOPEHHOIO BEIIECTBA WM JaHO B U30BITKE (MMEET IPUMECH ); JJOIU BBIXOJ1A
IPOAYKTa peakuu; 0ObEMHBIX OTHOLLICHUH I'a30B;

c(OpPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENFHO IUIAHUPOBATh M MPOBOJUTH XUMHUYCCKHN
HKCHEPUMEHT (IIPOBEICHUE PEAKLIUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEICIICHHE CPEIbl PACTBOPOB BEILECTB C MIOMOIIBIO0 HHAMKATOPOB,
U3YYE€HHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKOM peaklMu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» U «Hemeramib») ¢ coOMOACHNEM MpaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
Heab HWCCICIOBaHMs, TMPEACTABIATh B Pa3IMYHOM (opMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OLUCHUBATDL X JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHIL: COOIIOIaTh MPaBWJIa MOJIb30BAHUS XUMHUECKON MOCYAOH U
1abopaTOPHBIM 000pYAOBaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKITUSMHU IO
BBITMIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTMUYECKHU 11eJecO00pa3HOro NOBeIeHUS
B OBITY M TPYAOBOW JIEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpYKarolei
NPUPOJHON Cpenbl W JOCTHXKEHHS €€ YCTOMYMBOTO pPa3BUTHUSI, OCO3HABATH OMACHOCTH
TOKCHYECKOTO JICHCTBUSI Ha JKMBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPTraHWYECKUX BEIECTB,
nonumasi cMbica nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IIEJCHANPABIECHHBIH TMOUCK XUMHUYECKOU
uH(pOpMallMy B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuy, MHTEpHET W Jpyrue), KpPUTHYECKH aHAIM3MPOBATH XMMUYECKYIO
uH(popMalnio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABJIECHHOW y4eOHOM
3a1a4en.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne| HammenoBanwue pa3zienoB u KomnuecTBo vacos OnexTpoHHBbIE (LIUPPOBLIE)
n/n TEM IPOTrpaMMBbl Beero| Kontpomsasre| [paxtiueckue o0pa3oBaTeNbHbIE PECYPChI

paboThI paboThI

Pasnea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMUH

1.1|IIpeamer opraHnuecKon 8 bubmuorexa [IOK
xumMun. Teopust cTpoeHust https://m.edso0.ru/d69df65
OpPraHUYeCKUX COeIMHEHUN 0

A. M. bytneposa

Hroro no pazneny 8

Pazpen 2. YrieBoaopoabst




No| HammeHnoBaHwme pasienoB u KomuuecTBo vacoB DOnekTpoHHbIC (IU(PPOBLIE)
/i TEM TPOTPaAMMBI Beero| Konrposshsre| [paktuueckie o0pa3oBaTenbHbIC PECYPCHI
paboThl paboThI
2.1|IIpenenbHbIe YIIeBOIOPOIBI 5 bu6mmoreka [JOK
— aJIKaHBI, IUKJIOAIKAHBI https://m.edso0.ru/d69df65
0
2.2|HenpenenbHble 14 1 bu6mmoreka [JOK
YTIIEBOIOPOIBI: ATKEHBI, https://m.edso00.ru/d69df65
AJTKaTUCHBI, aTKIHBI 0
2.3| Apomaruyeckue 8 bubmuorexa [IOK
YTJIEBOIOPOIBI (ApEHBI) https://m.edso00.ru/d69df65
0
2.4 |ITpupoaHbIe UCTOYHUKH 4 bubmmorexa [IOK
YTJIEBOJIOPOIOB U UX https://m.edsoo.ru/d69df65
nepepaboTka 0
2.5|I"anoreHnpon3BoIHbIC 4 1 bubnnorexa [JOK
yTIEBOIOPO/IOB https://m.edso0.ru/d69df65
0
Uroro mo pazneny 35

Pasnen 3. Kuciaopoacoaep:xammu

€ OPTaHNICCKUEC COCTUHCHUSA

3.1|Criuptel. denon 11 1 bu6nuorexa [IOK
https://m.eds00.ru/d69df65
0
3.2|KapOoHnunbHble coenmuaenus: | 21 1 bu6mmoreka [JOK
QJTbJICTU/IBI U KETOHBI. https://m.edso0.ru/d69df65
KapOoHOBBIE KHCITOTHI. 0
Crnoxubie 3¢upsl. XKupsl
3.3| YreBoasl 9 1 bubmunoreka [JOK
https://m.eds00.ru/d69df65
0
Hroro no pazneny 41
Pa3nea 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1| AMuHBI. AMHMHOKHCIIOTHI. 12 1 2 bu6nmoreka [JOK
bemkn https://m.eds00.ru/d69df65
0
Hroro no paszneny 12
Paspen 5. BeicokoMoJIeKyIpHbIE COeAUHEHUS
5.1| BricokoMoeKysipHbIe 6 1 bubnuorexa [JOK
COEIMHEHUS https://m.eds00.ru/d69df65
0
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 [TPOTPAMME

11 KUIIACC




Neo | HammeHoBaHue pa3ieiioB u KonnyecTBo 1acos DneKkTpoHHbIE (IU(PPOBHIE)
/11 TEM TIPOTPaMMBI Beero| Koutponsisre | Tlpakruseckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
1.1 |Crpoenue aToma. 9 bubmuorexa [JOK
[Meproanaecknii 3aK0H U https://m.edsoo.ru/2dd57f2
[Tepuoanueckas cuctema 4
XUMHUYECKUX dJIEMEHTOR /I,
. MenneneeBa
1.2 |Ctpoenue BeriecTBa. 11 1 bubmmoreka [IOK
MHoroo6pa3ue BeniecTs https://m.edsoo.ru/2dd57f2
4
1.3 | Xumuueckue peakuuu 19 1 3 bubmmoreka [IOK
https://m.edsoo.ru/2dd57f2
4
Wroro mo pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 |Hemeramibl 31 1 3 bubmmorexa [JOK
https://m.edsoo.ru/2dd57f2
4
2.2 |MeTtamibl 23 1 2 bubmmorexa [JOK
https://m.edsoo.ru/2dd57f2
4
Utoro no pazneny 54
Paznen 3. Xumus 4 )Ku3Hb
3.1 |MeToabI IO3HAHUS B 9 bu6mmoreka [IOK
XAMUA. XVMHUS A )KU3HB https://m.edsoo.ru/2dd57f2
4
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 [TPOI'PAMME
INOYPOUYHOE IIVIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonnuecTBo wacos Hara usysenns
/11
Bcero| KonTponsheie| [IpakTnueckue
paboThI paboThI
1 |IIpenmer u 3HaUeHUE 1 bu6mmoreka [JOK
OpPraHUYECKON XUMUH, https://m.edso0.ru/3686e6f5
MPEJICTaBICHUE O
MHOT000pa3uu
OpPTaHHYECKHUX
COECTMHEHUN
2 |DnextpoHHOe cTpoeHme | 1 bubmuorexa [JOK
aToMa yriepoja https://m.edsoo.ru/0ce6fd4c
(ocHOBHOE U




Ne Tema ypoka KomanuecTBO 4acos Jlara usyuenus
/1
Bcero|KonTponbsabie| [ Ipaktnueckue
paboThl paboThl
BO30YXKIEHHOE

coctosiHus). BajgeHTHbIe
BO3MOKHOCTH aTOMa

yriepoja

XuMHudeckas CBI3b B
OpTraHUYECKUX
COCIMHCHMSIX.
MexaHnu3MbI
o0pazoBaHus
KOBaJICHTHOMU CBSI3H,
crocoObl pa3pbiBa
CBsA3eH

bubmuoreka [JOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnd A. M.
byrneposa

bu6mmoreka [JOK
https://m.edso0.ru/9e595cbh8

Bunel nzomepun:
CTPYKTYpHas,
IPOCTPAHCTBEHHAS.
OneKTpoHHbIE 3P HEKTHI
B MOJIEKYJIax
OpPraHUYeCKUX
COeTUHEHUN

bubmuoreka [JOK
https://m.edso0.ru/b0e61661

IIpencrasienue o
KJaccuukanuu u
CUCTEMAaTHYECKas
HOMEHKJIaTypa
(IUPAC) oprannueckux
BEIL[ECTB

bu6mmoreka [JOK
https://m.edsoo.ru/c212dd21

Knaccudukarus
peakuuii B
OPTraHUYEeCKOW XUMHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

Cucremaruzanuus u
0000111eHe 3HAHU 110
TEME

bu6mmoreka [{OK
https://m.edsoo.ru/87a37cab

AJKaHBI:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIaTypa U
HU30MEpHs, FIIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

but6mmoreka [IOK
https://m.edso0.ru/25a14636




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

KoHTposbHbIE
paboThl

[IpakTnueckue
paboThl

10

dusnueckue u
XAUMHUYECKUE CBOUCTBA
AIKAHOB

bu6mmoreka [JOK
https://m.edso0.ru/3137711c

11

HaxoxeHue aqkaHoB B
npupoe. Criocoosl
HOJTYYCHHS U
NPUMEHCHHE AJIKAHOB

bu6mmoreka [JOK
https://m.edsoo.ru/259b0a5h

12

[uknoankaHsel: 001mas
opmyuna,
HOMEHKJIaTypa
u30Mepus,
0COOEHHOCTH CTPOCHHUS
Y XMMHUYECKUX CBOICTB,
CIOCOOBI IOJTyYEHUs U
NpUMEHEHHE

bubmuoreka [JOK
https://m.edso0.ru/156730d2

13

Pemenue pacu€THpIx
3a/1a4 Ha ONpeJIEIICHUE
MOJIEKYJIIPHOU
bopMyIbl
OpraHUYeCcKoro
BEILECTBA I10 MACCOBBIM
JI0JIIM aTOMOB
AJIEMEHTOB, BXOSILUX
B €r0 COCTaB.
Cucremaruzanuus u
00o011eHue 3HaHUH 10
TEMe

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI:
TOMOJIOTUYECKUU P,
oOmas popmyna,
HOMEHKJIaTypa,
JIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI.
CtpyKkTypHas U 1uc-
TpaHC-U30MEPHUS
AJIKEHOB

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

15

dusnueckue u
XAMHYECKHUE CBOMCTBA
ankeHoB. [TpaBuio
MapkOoBHHKOBa

bu6mmoreka [JOK
https://m.edso0.ru/21069ccd

16

Crioco0bI nostyueHust u
NPUMEHEHHE aJTIKeHOB

bubmuoreka [JOK
https://m.edso0.ru/665dc058

17

[TpakTnueckas pabota
Ne 1 o Teme

bu6mmorekxa [JOK
https://m.edsoo0.ru/0941eed8




No Tema ypoka KonnuecTBo yacon Hara usysenns
/1
Bcero|KonTponbsabie| [ Ipaktnueckue
paboThl paboThl
"[lony4yenue sTUsIeHa U
U3y4YEeHUE ero CBOUCTB"
18 |Pemenue pacuéTHBIX 1 bubmuorexa [IOK
3aJ1a4 Ha OIpeelicHUue https://m.edsoo.ru/e9ea9921
MOJIEKYJIAPHON
dhopMyIBI
OpPraHU4ecKOro
BEIIIECTBA
19 | AnkanueHnsr: 1 bubnuoreka [JOK
COTIPsDKEHHBIE, https://m.edsoo.ru/04298c0a
U30JIMPOBaHHBIE,
KyMYJUPOBaHHBIC.
OcobenHoctu
AIIEKTPOHHOTO
CTPOCHUS
20 | XuMudeckue CBOMCTBa 1 bubmuoreka [JOK
CONPSKEHHBIX JIUCHOB https://m.edsoo.ru/e561253d
21 |CnocoOsl osy4eHus u 1 bubnuorexa [IOK
pUMCHEHHE https://m.edso0.ru/1aa81660
QJIKaTUCHOB
22 | ANKUHBI: 1 bubnuoreka [JOK
TOMOJIOTHYSCKUN PSIJI, https://m.edsoo.ru/68b6cc4c
obmas popmyna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII,
¢buznyeckue cBoiicTBa
23 | XumuuecKue CBONCTBA 1 bu6mmorexa [IOK
AJIKUHOB https://m.eds00.ru/23493a93
24 |KauectBennble peakuuu| 1 bubnuorexa [IOK
Ha TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 |CnocoOsbI mony4eHus u 1 bubnunoreka [JOK
NPUMCHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
26 |Pemenwue 3anau: 1 bubmorexa [IOK
pacy€Thl 0 ypaBHEHUIO https://m.edsoo.ru/5db8e526
XUMHYECKON peakiuu
27 |CucreMaruzanus 1
00o011eHue 3HaHUH 10
TeMe
28 | ApeHbr: 1 bubnuotexa [JOK

TOMOJIOTHUECKUHN PSIJI,
obmas popmyna,
HOMEHKJIATypa.

https://m.edsoo.ru/a92a7094




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

Kontpounbsnsie| [IpakTnueckue

paboThl paboThl

DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ
OeH30J1a ¥ TOIyoJ1a, UX
buznyeckue cBoiicTa

29

XUMHUYECKHE CBOUCTBA
apEeHOB: PeaKIuu
3aMeEIEeHUS

but6mmoreka [JOK
https://m.edsoo.ru/a44alaesd

30

XHUMHUYeCKHe CBOMCTBA
apEHOB: PEAKIUU
MPUCOCTUHCHHSI,
OKHCJICHHE IT'OMOJIOT'0OB
OeH3o0I1a

but6mmoreka [JOK
https://m.edsoo.ru/ad44alaed

31

OcobeHHoCcTH
XAMHUYECKUX CBOUCTB
CTUpoOJIa

bubmuoreka [JOK
https://m.edsoo0.ru/d5018a54

32

Pemenne pacu€THbIX
3ajlay Ha OIpeJieieHne
MOJIEKYJIIPHOM
dbopMyIbI
OpraHUYECKOIo
BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyyeHust u
NPUMEHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

34

I'emeTnyeckas CBA3b
MEXKy pa3jIMYHbIMU
KJaccaMu
YIJIEBOAOPOIOB

35

Pacuérnl o
YPaBHCHUSIM
XUMHUYECKHUX PEAKIIHIA.
Cucremaruzauus u
000011IeHNE 3HAHUT 10
TeMe

36

IIpupoaHsbIi ras.
[TontyTHbIe HEDTAHBIE
rasbl

37

Kamennsiit yroas u
HPOAYKTHI €T0
nepepaboTKu

bubmuoreka [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepaboTKU.
IIpumeHeHne

bubmuoreka [JOK
https://m.edso0.ru/21f9de78




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

Kontpounbsnsie| [IpakTnueckue

paboThl paboThl

HPOTYKTOB
nepepaboTku HePTH

39

I"'eneTnueckas CBA3b
MEXly pa3InuyHbIMU
KJaccaMu
YIJIEBOAOPOIOB

40

FaJ’IOFeHOHpOI/ISBOHHHC
YIrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUCE,
PCaKMu 3aMCIICHUA
rajorcHa

bu6mmoreka [JOK
https://m.edso0.ru/82b4d759

41

JleWicTBue 1Ie0uei Ha
rajoreHnpOU3BO/IHbIC.
B3aumoneiictBue
JUTaJIOreHAIKAHOB C
MarHveM M IIUTHKOM

42

Cucremaruzanuus u
000011IeHrE 3HAHUH 110
pazueny
"VYraeBogoposr"

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonrponbHas pabora
0 TeMe
"Vranesonopoast"

bubmuorexka [JOK
https://m.edso0.ru/95c¢9e298

44

IIpenenbHbie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH psi,
obmas popmyna,
CTPOEHUE MOJIEKYIL,
HU30MepHs,
HOMEHKJIaTypa,
KJ1accupuKanus,
dbuznyeckue cBoiicTBa

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOMCTBA
MPEAETbHBIX
OZHOATOMHBIX CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOblI nosy4eHus u
IpUMEHEeHHe
OJTHOATOMHBIX CITUPTOB

but6mmorekxa [{OK
https://m.edso0.ru/484100000000000

47

[Ipocteie 3dupsr:
HOMEHKJIATypa
HU30MEpHS,
0COOCHHOCTHU
(bU3UYECKUX U
XUMHYECKHX CBOUCTB

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2




No Tema ypoka KonnuecTBo yacon Hara usysenns

/11

Bcero|KonTponbsabie| [ Ipaktnueckue
paboThl paboThl

48 |MHoroaToMHBIC 1 bu6mmoreka [JOK
CHHPTHI: https://m.edsoo.ru/ee4d84aa
STHJICHTIIMKOJIb U
TJIAIIEPUH, UX
buzndeckue u
XUMHYECKHUE CBOMCTBA

49 |CrocoObI MOTyYCHHS U 1 bubnmoreka [JOK
IPUMEHEHHUE https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX
CIIHPTOB

50 |®eHoxn: ctpoeHue 1 bubmuoreka [JOK
MOJICKYJIbI, PU3UUECKUE https://m.edsoo.ru/2ce726f8
cBolcTBa. TOKCUYHOCTH
denona

51 | Xumudeckne cBOMCTBa 1 bu6mmorexa [IOK
¢denona https://m.edsoo.ru/037ca5f9

52 | Croco0sI Moy4eHus u 1 bubnmoreka [JOK
npuMeHeHHe (heHoJIa https://m.edsoo.ru/c77ddf4c

53 |IIpakTnueckas pabota 1 1 bubnuorexa [IOK
Ne 2. Pemenue https://m.edsoo.ru/fdOced09
AKCTIEPUMEHTAIBHBIX
3aza4 no teme "CrnupTsl
u GeHobI"

54 |CucreMaru3anus u 1 bubmmoreka [JOK
000011eHEe 3HAHUH 110 https://m.edsoo.ru/1810cb9b
TeMe

55 | Anbreruasl U KETOHBI: 1 bubnmoreka [JOK
JNIEKTPOHHOE CTPOCHHE https://m.edsoo.ru/b139beaa
KapOOHUIIBHOMN TPYIIIIHI;

TOMOJIOTHYECKUE PSIJIBI,
oOmas popmyna,
HU30MEpHS U
HOMEHKJIaTypa

56 |Anbaeruasl U KETOHBIL: 1 bu6mmorekxa [IOK
¢u3nueckre CBONCTBA, https://m.edso0.ru/c887425c
peakun
MPUCOSANHECHHUS

57 |Peakiu OKUCIEHUSA U 1 bu6mmoreka [JOK
Ka4eCTBECHHBIC PCAKIHH https://m.edsoo.ru/a393baad
QBJICTHIOB U KETOHOB

58 |Cnoco0sI nmoydeHus 1 bubnmoreka [JOK
aJbIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51

59 |OnHOOCHOBHEBIE 1 bubmuoreka [JOK

NpeaACIbHBIC

https://m.edsoo.ru/fecO0b113




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

KoHTposbHbIE

[IpakTnueckue

paboThl paboThl

KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOCHHUS
UX MOJIEKYJT

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢du3nveckre CBOUCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/700cc87b

61

XUMHYEeCKHE CBOMCTBA
MpeACIIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9

62

OcobeHHOCTH CBOWCTB
MYpaBbHHOMN KHCIIOTHI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

63

OCoOEHHOCTH CBOMCTB:
HEMpeACIbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICILINX KapOOHOBBIX
KHUCJIOT

bubmuoreka [JOK
https://m.edso0.ru/83a08773

64

Ilousarue o
HpOI/ISBO)IHBIX
KapOOHOBBIX KUCIIOT

bubmuoreka [JOK
https://m.edso0.ru/0d162d9d

65

CriocoObl nostyueHust u
IIPUMEHEHUE
KapOOHOBBIX KHCIOT

bu6mmoreka [JOK
https://m.edso0.ru/7c065c9d

66

CrnosxxHble 3(hUpBI:
TOMOJIOTUYECKUU P,
obmas popmyina,
HU30Mepus U
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/adfffe6d

67

duznueckue n
XUMHUYECKUE CBOMCTBA

a¢hupoB

but6mmorekxa [{OK
https://m.edsoo.ru/ad6bh94h2

68

Pemienune pacu€THbIX
3a/1a4: 110 YPaBHEHUIO
XUMUYECKON PEAKINH,
Ha OIIpeIeTICHUE
MOJIEKYJIIPHOM

bopmyIbl




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

KoHTposbHbIE
paboThl

[IpakTnueckue
paboThl

OpPraHu4YcCKoro
BCIICCTBA

69

[IpakTuyeckas pabora
Ne 3. Pemienune
HKCIIEPUMEHTATBHBIX
3aj1a4 1o TeMe
"KapOOHOBBIE KUCIIOTHI.
Cnoxnsie 3¢pupsr"

bubmuoreka [JOK
https://m.edsoo.ru/486671fb

70

Kupsl: ctpoenue,
dusndeckue u
XUMHUYECKHE CBONCTBA
(rumposnus)

but6mmoreka [JOK
https://m.edso0.ru/al19¢5b98

71

OCco0EHHOCTH CBOICTB
YKUPOB, COJEPKAIINX
OCTaTKH! HETPEACIIbHBIX
YKUPHBIX KUCTOT. JKUpbI
B [IPUPO/IE

bubmuoreka [JOK
https://m.edso0.ru/b0331922

72

MEl1a KaK colu
BBICILINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
neuctaue. Iloustue o
CHHTETHYECKUX
MOIOIIMX CPEICTBAX
(CMO)

bubmuoreka [JOK
https://m.eds00.ru/3c566565

73

['eneTnueckas cBs3b
YII€BOIOPOAOB U
KHCIIOPOJICOAECPHKAIINX
OpTraHWYECKUX BEIIECTB

bubmuoreka [JOK
https://m.eds00.ru/56790c96

74

Pacuérel no
YPaBHEHUSAM
XUMUYECKHUX PEaKLUn

75

Cucremaruzauus u
000011IeHEe 3HAHU 110
TEME

but6mmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

76

OO01mas xapakTepuCTHKa
YTJIEBOJIOB U
KI1acCUpUKaIus
yTJIeBOJIOB (MOHO-, JTH-
U TIOJICaxapy/ibl)

bubmuoreka [JOK
https://m.edso0.ru/7a9693al

77

MoHocaxapubr:
dbu3nIecKue CBOMCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

78

[IpumeHeHue TioKo35lI,
e€ 3HaueHue B

bu6mmoreka [JOK
https://m.edso0.ru/5e61122d




No Tema ypoka KonnuecTBo yacon Hara usysenns

/11

Bcero|KonTponbsabie| [ Ipaktnueckue
paboThl paboThl
KHU3HEICATEIIEHOCTH
opranm3ma

79 |ducaxapunsl: caxaposa,| 1 bubnmoreka [JOK
MaJIbTO3a U JIAKTO3a. https://m.edsoo.ru/eb0384e7
Haxoxnenue B mpuponae
U IPUMCHEHUE
JUCaxapyuioB

80 |[Tomucaxapumab: 1 bubnmoreka [JOK
CTPOCHHE https://m.edso0.ru/72a04508
MaKpPOMOJICKYI,
buznveckue u
XUMHYECKHUE CBOMCTBA,

MPUMEHEHUE

81 |ITomsatme 00 1 bubmuoreka [JOK
UCKYCCTBEHHBIX https://m.edso0.ru/6216e766
BOJIOKHAX

82 |Pemenne pacyeTHBIX 1 bubmmorexa [IOK
3a/1a4 Ha ONpee/icHUe https://m.edsoo.ru/7fde47ef
JIOJT BBIXOJ1a TIPOYKTA
pEaKIuu OT
TEOPETUICCKHI
BO3MOXHOT'O

83 |Cucremaru3anus u 1 bu6mmoreka [JOK
00001IeHNE 3HAHUIT TTO https://m.edsoo.ru/08d4364c
pazneny

84 |KontponbHas paboTa 1 1 bubnuorexa [IOK
0 TeMe https://m.edsoo0.ru/42c6678e
"Kucnopoacoaepxaniue
OpTaHHYECKHC
coeuHeHus"

85 | AMUHBI: 1 bubnmnoreka [JOK
KJ1accudukanus, https://m.edsoo.ru/efa7e6ca
CTpOEHHE MOJIEKY,
obmas popmyna,
u30Mepusl,

HOMCHKJIaTypa 1
busnyecKkue cBoicTBa

86 |Xumuueckue CBONCTBA 1 bubmuoreka [JOK
amu(paTHIeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80

87 | AnunuH: cTpoeHue 1 bubnmoreka [JOK

aHUJIMHA, OCOOCHHOCTH
XUMHUYECKHX CBOMCTB
AHUJIMHA

https://m.edso0.ru/39cd21f1




/o

Tema ypoka

KomnuectBo yacos

Jara uzyuenus

Bcero

KoHTposbHbIE
paboThl

[IpakTnueckue
paboThl

88

CrniocoOblI ony4eHus u
MIPUMEHEHUE
anudaTuyecKux aMHUHOB

bu6mmoreka [JOK
https://m.edsoo.ru/eal38763

89

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa U
n3oMepus, GU3NIECKre
cBoiicTtBa. OTAeIbHBIE
MIPEACTABUTENH O
aMHUHOKHCJIOT

bu6mmoreka [JOK
https://m.edsoo.ru/d1773e80

90

XUMHYEeCKHEe CBOMCTBA
aMHHOKHCJIOT, UX
OHOJIOruYecKoe
3HAUCHHUE
amMuHOKucIOT. CHHTE3 U
TUAPOJIU3 TSN THIOB

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

91

benku kak nmpupoIHbIe
MOJIUMEPHI; CTPYKTYPBI
O€EJIKOB

bubmuoreka [JOK
https://m.edso0.ru/429e9899

92

XUMHYECKHE CBOMCTBA
O€eJIKOB

bu6mmoreka [{OK
https://m.edsoo.ru/6237306d

93

A3zoTcoaepikaiue
reTepOLMKINYECKUE
COEIMHEHMUS.
HyxnennoBbie
KHCJIOTBI: COCTaB,
CTpOEHHE U
Ouonoruyeckas poib

bubmuorexka [JOK
https://m.edsoo.ru/521d1431

94

[IpakTuyeckas pabora
Ne 4. Pemenne
AKCIIEPUMEHTAIbHBIX
3aJ1a4 10 TeME
"A3oTcoaepkaiue
OpTraHUYECKHE
coequHeHHS"

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

95

[TpakTideckas pabota
Ne 5. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeME
"Pacno3HaBanue
OpTraHUYECKHUX
coeqUHEHUIH"

bubmuoreka [JOK
https://m.edsoo.ru/bde3fdf6

96

KonTponpHas pabora
o TeMe
"A3oTcoaepkaiue

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc?




Tema ypoka
/11

KomnuectBo yacos

Jara uzyuenus

Bcero

KoHTposbHbIE
paboThl

[IpakTnueckue
paboThl

OpTraHUYECKHE
coenuueHus"

97 |OcHOBHBIE ITIOHSATHS
XUMUHU
BBICOKOMOJICKYJIIPHBIX
COEIMHEHUIN U METOIbI
UX CHHTE3a —
OJMMEPH3ALHS 1

MNOJIMKOHACHCAIIUA

bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd

98 |IlmacTtMmaccsl.
Yrunuzauusa u

nepepadoTKa MIacTUKa

bubmuoreka [JOK
https://m.edsoo.ru/82242e0f

99 |DnacTomepst:
HaTypaJbHbIN
CHHTETHYECKUE

Kaydyku. Pe3una

bubmuoreka [JOK
https://m.edsoo.ru/246103ec

100| BonokHa:
HaTypaJbHBbIE,
HCKYCCTBEHHBIE,
CHUHTETHYECKUE.
[Tonumepst
CHELHAIbHOTO

Ha3Ha4YCHUA

bubmuoreka [JOK
https://m.edso0.ru/5963a601

101| [TpakTrueckas padoTa
Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Pacno3naBaHue

II1acTMacc U BOJIOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

102/ O6001menne n
CUCTEMAaTH3aLHs
M3Y4YEHHOT0 MaTepuaa
1o TeMe
"BBICOKOMOJIEKYIISIPHbBIE

coenqnueHusa”

bubmuoreka [JOK
https://m.edsoo.ru/6a22b1e8

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

11 KUIIACC

No

/o

Tema ypoka

KonnuectBo yacos

JlaTa

Bcero

KonTposnbhbie
paboThI

I[pakTnueckue| 13y ICHIA

paboThI

DneKTpOHHBIC TU(POBHIE
o0Opa3oBaTenbHBIE pECYPCh

1 |Arom. CocTaB aTOMHBIX 1

sanep. XUMUYECKHUI
3j1eMeHT. M30Tonbl

bu6nunorexa LIOK
https://m.edsoo.ru/59c11:




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
o0pa3oBaTeIbHbIE PECYPCH

n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA P peeyp

paboThI paboThI

2 |CTtpoeHue IeKTPOHHBIX 1 bubmuorexa [JOK
000JI04YEK aTOMOB, https://m.edso0.ru/b4d9ff
KBaHTOBBIC YHUCIIA

3 |Knaccudukamms 1 bu6nmoreka [IOK
XUMHYECKHUX DIIEMEHTOB https://m.eds00.ru/61294
(s-, p-, d-, f-amemenTsI)

4 |Pacnpenenenue 1 bubmuoteka [JOK
3JIEKTPOHOB 110 aTOMHBIM https://m.edsoo.ru/f5f750
opOuTaIsim

5 |DnexTpoHHbIE 1 bubmmoreka [JOK
KOH(UTYpaIlMA aTOMOB https://m.edso00.ru/8149e¢
2JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM
COCTOSTHUU

6 |DneKTpoHHBIC 1 bubmuotexa [JOK
KOH(HTypaIuy HOHOB. https://m.edsoo.ru/a0764!
DIEeKTPOOTPULIATETLHOCTh

7 |Ilepuoanueckuii 3aKOH U 1 bubnmnorexka HOK
[Tepuoaunueckas cucrtema https://m.edso0.ru/169571
XUMHUYECKHUX JJIEMEHTOB
JI. 1. MeHaeneeBa, CBSI3b
C COBPEMEHHOU TeOpHUEN
CTPOEHHS aTOMOB

8 |3akoHOMEpHOCTH 1 bubnmnoreka HOK
V3MEHCHUS CBOMCTB https://m.edso0.ru/f8468¢
XUMHYECKHX 2JIEMEHTOB U
00pazyeMbIX HMH
MIPOCTBIX M CIIOKHBIX
BEIIICCTB 110 TPYIIIaM U
nepuoaam

9 |Cucremarusanus u 1 bu6mmoreka IIOK
000011eHNe 3HAHUIT [0 https://m.edsoo.ru/8fad2¢
TeMe

10 |Buapl XuMudeckoi cBs3u.| 1 bu6mmoreka IIOK
Mexanu3mbl 00pa30BaHUs https://m.edsoo.ru/5a807:
KOBAJIEHTHOM CBSI3H.

Bonoponnas cBA3b.
MeKMONeKyIIsIpHbIe
B3aMMOJICHCTBUS
11 |BaneHTHOCTH U 1 bu6nuorexa LIOK

BaJICHTHBIE BO3MOKHOCTH
atroMoB. CBSI3b
3JIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX
TEOMETPUUECKUM
CTPOCHHEM

https://m.edsoo.ru/3d2cal




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC

n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OOpasORITEIBIILIC Pecypes

paboThI paboThI

12 |[IpencraBieHus o 1 bu6nmoreka [IOK
KOMILJIEKCHBIX https://m.eds00.ru/8c66b:
COETMHEHUSIX: COCTaB U
HOMEHKJIaTypa

13 |BemecrtBa 1 bu6nuoreka [JOK
MOJICKYJISIPHOTO | https://m.edso00.ru/e1676:
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl
KPUCTALTUICCKIX
pEIIeTOK M CBOMCTBA
BEIIICCTB

14 |IloHsiTHE O MTUCTIEPCHBIX 1 bu6nunorexa [IOK
cucTeMax. https://m.edsoo.ru/da2c7(
[IpencraBnenue o
KOJUTOMTHBIX PacTBOpax

15 |UcrunHbBIC PaCTBOPHI: 1 bubnuorexa [JOK
HACBILICHHBIC U https://m.edsoo.ru/e9ccdc
HEHACHIIIICHHBIE,
pPacTBOPUMOCTb.

Kpucramnoruaparst

16 |CrocoObI BEIpaXeHHS 1 bubnuorexa [JOK
KOHIICHTPAIIUH PaCTBOPOB https://m.edsoo.ru/328e6"

17 |Pemenue 3amau ¢ 1 bu6nuorexa [IOK
UCIIOJIb30BaHUEM https://m.edsoo.ru/785e0:z
MOHATHH "MaccoBas JOIA
PpacTBOPEHHOTO
BelecTsa", "MosipHas
KOHIIeHTpanus"

18 |Knaccudukamnus u 1 bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/bf9elC
HEOPTaHWYECKUX BEIICCTB

19 |Cucremaruzanus u 1 bu6nuorexa LIOK
000011eHEe 3HAHUH 110 https://m.edso0.ru/8d2c6:
TeMe

20 |KonTponbHas paboTa 1o 1 1 bubnuoreka LIOK
temam "CTpoeHue aToma. https://m.edsoo0.ru/70a60:
[lepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHX IJIEMEHTOB
J. . Menneneena",

"CTpoeHue BelecTna.
MHoroob6pasue BemiecT"
21 |Knaccuduxamnms 1 bu6muoreka [IOK

XAMHYECKUX PEAKIUi B
HEOPraHWYECKON 1
OPraHUYeCKON XUMHH.

https://m.edso0.ru/6335ct




/o

Tema ypoka

KomnuectBo

JacoB

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThI

Jara
U3Yy4ECHUS

DJIeKTpOHHBIE LU(POBHIC
o0pa3zoBaTeibHbIC pECypCh

3aKOH COXPaHEHHsI MacChl
BEILECTB; 3aKOH
COXPaHEHHUs U
IIPEBPALLCHNS SHEPTUU
IIPY XUMHYECKHUX
peakuusax

22

TennoBble 3¢ hexThI
XUMUYECKHUX PEaKLIUM.
TepMmoxumMuueckue
YpaBHEHUSA

bubnunoreka LIOK
https://m.edsoo.ru/d1db8!

23

Breraucnenus mo
YPaBHEHUSIM XUMUYECKHUX
peaKkuuii u
TEPMOXHUMHUYECKUM
YpaBHEHUSIM

bubnunorexa LIOK
https://m.edso0.ru/87b13

24

CKOpOCTh XMMHUYECKOI

peakuuu, e€ 3aBUCUMOCTb
OT pa3INyYHbIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25

I'oMorennbie u
reTEPOTCHHBIE PEAKLINHT

26

[IpakTuueckas padbora Ne
1 mo reme "Bnusnaue
pa3nu4HbIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOM
peakuun"

bubmnoreka IIOK
https://m.edsoo.ru/1facal

27

O6parumbie u
HEoOpaTUMBbIE peaKInu.
XUMHUYECKOE PABHOBECHE

but6mmoreka [IOK
https://m.edso0.ru/309521

28

[IpakTuueckas pabora Ne
2 no teme "Bnusinue
pa3In4HbIX (PAaKTOPOB HA
MOJIO’KEHNE XUMHUYECKOTO
paBHOBeCHS"

bu6nuorexa [IOK
https://m.edso0.ru/3bf34¢

29

DIEKTPONUTHYECKAS
nucconuanusi. CUJIbHBIE U
CJ1a0bIe ANEKTPOIIUTHI.
CreneHs nucCcoIannm

bubnuoreka [{OK
https://m.edsoo.ru/5f766k

30

Honnoe npousBeneHne
Bojbl. Cpesia BOAHBIX
pactBOpoB. BogopoaHblit
nokazarensb (pH)
pactBopa

but6mmoreka [IOK
https://m.edso0.ru/3966c¢:

31

I'maponus cosnent.
Peakuuu, nporekaronue B
pacTBOpax 31EKTPOIUTOB

but6mmoreka [IOK
https://m.edso0.ru/09d5a¢




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
6 .

n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OPPSOBIIEILRIE PECYPED

paboThI paboThI

32 |IIpakTtuueckas pabora Ne 1 1 bubmuorexa [JOK
3 no teme "XuMuuecKue https://m.edso0.ru/2e3da¢
PEaKIuu B pacTBOPax
AJIEKTPOIUTOB"

33 |OxucauTenbHO- 1 bubmuorexa [JOK
BOCCTAaHOBUTEILHEIE https://m.edso0.ru/56226
peakuuu. Baxueiimue
OKHUCIIATEN U
BOCCTAHOBUTEIHN

34 |Metop 3JI€KTPOHHOTO 1 bu6nmoreka [IOK
(371EKTOHHO-UOHHOTO) https://m.edso0.ru/fbh691:
Oatanca

35 |Onektponus pactBopoB u | 1 bu6muoreka [JOK
pacIuIaBoB BEIICCTB https://m.edso0.ru/93fb97

36 |Pemenue 3amau 1 bubmnorexa [JOK
pa3IMYHbIX THUIIOB https://m.edso00.ru/5a859¢

37 |Pewmenue 3amau 1 bu6nmoreka [IOK
pa3IMYHBIX THUIIOB https://m.edsoo.ru/5afa26

38 |Cucremarusanus u 1 bu6nmoreka [IOK
000011IEHNE 3HAHUI 1O https://m.edsoo.ru/c161et
TeMe "XHUMHUYECKHE
peakiuu"

39 |KonTponbHas padoTa 1mo 1 1 bubmmoreka [JOK
teMe "XuMudeckue https://m.edsoo.ru/a8a0as
peakiuu"

40 |[TosokeHHE HEMETAIIIIOB 1 bubmuotexa [JOK
B [lepuoanueckoit https://m.edso0.ru/8ca2dkc
CHCTEME XUMHYECKUX
anemeHToB /1. U.

Menneneena u
0COOEHHOCTH CTPOCHHMS
nX aToOMOB. PHU3NUeCKHe
CBOIiCTBa HEMETAIIOB

41 |Annorponus Hemetamwios | 1 bubmuoreka [JOK
(Ha mprMepe KUCIoPoa, https://m.edsoo.ru/ef92c9
cepsl, pocdopa u
yriieposia)

42 |Bogopoj: moiydeHue, 1 bubmuoreka [JOK
buznueckue u https://m.edso0.ru/0aa8f6
XHUMHYCSCKHE CBOMCTBA.

I'mopuaet
43 |I'anorensl: HaxoxaeHue B| 1 but6mmoreka [IOK

PHUPOJIe, CIIOCOOBI
NoJTy4eHus!, PU3nYecKue
U XUMHUYECKHE CBOIMCTBA

https://m.edsoo.ru/4e223




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OOpasORITEIBIILIC Pecypes
paboThI paboThI
44 |T"anoreHoBOJAOPOIbI. 1 bu6nmoreka [IOK
Baxneiimue https://m.edso0.ru/6b325!
KHCJIOPOJICOIEpIKAIINE
COCIMHEHUS TaJIOTEHOB
45 |JlaGoparopHsbie U 1 bubmuorexa [HOK
MPOMBIIIIJICHHBIE CIIOCOOBI https://m.eds00.ru/6971ac
MIOJTyYEHUS TaJIOTEHOB.
[TpuMeHeHHe TaJIOreHOB U
UX COeOUHEHUN
46 |IIpakTuyeckas padora Ne 1 1 bubmuorexa [JOK
4. Pemenne https://m.edsoo0.ru/8b26fe
IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe
"T"anorens"
47 |Kucnopon: madoparopasie| 1 bubnmnoreka [HOK
Y TIPOMBINIUICHHBIC https://m.edsoo.ru/c8abc?
CHOCOOBI IOJTYyYCHHUS,
¢buznueckue u
XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCJIOPO/Ia U 030HA
48 |Okcuabl ¥ MEePOKCHIBI 1 bu6nuoreka [IOK
https://m.edsoo.ru/5c881¢
49 |Pemenue 3agau 1 bubnuorexa [JOK
pa3IMYHBIX THUIIOB https://m.edso0.ru/2b6d8|
50 |Cepa: HaxoXAEeHUE B 1 bubmuoreka [JOK
HPUPOJIE, CIIOCOOBI https://m.edsoo.ru/46afae
noNyueHusi, PU3nYecKue
Y XMMHYECKHE CBOICTBA
51 |CepoBoaopon, cyabduast | 1 bubmuoreka [JOK
https://m.edso0.ru/7c875¢
52 |Kucnopocoaepxaniiue 1 bubmuorexa [JOK
COEJIMHEHUS CEpBhI. https://m.edsoo.ru/8cfa25
Oco6eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTBI
53 |IIpakTuueckas pabota Ne 1 1 bubnuoreka LIOK
5. Pemenue https://m.edsoo.ru/0Oafb05
AKCIIEPUMEHTAIBHBIX
3aga4 no teme "Cepa u e€
coeMHeHus"
54 | A30T: HaXOXKJIeHHUE B 1 bubnmnoreka [JOK

MIPUPO/IE, CTIOCOOBI
HOJy4YeHUs1, PU3NIECKUe
Y XMMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI

https://m.edsoo.ru/badd?:




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
6 .
n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OPPSOBIIEILRIE PECYPED
paboThI paboThI

55 |Kucnopoaconepsxkamiue 1 bu6nmoreka [IOK
COCIMHEHUS a30Ta. https://m.edso0.ru/e2965¢
Oco0EeHHOCTH CBOWCTB
A30THOM KHCIIOTHI

56 |[IpumeHeHHe a30Ta U ero 1 bubmuorexa [HOK
COeIUHEHUI. A30THBIE https://m.edsoo.ru/129f5(
ynoopeHust

57 |Docdop: HAXOKICHUE B 1 bubmorexa [JOK
pUpPOJE, CIIOCOOBI https://m.edsoo.ru/9a6b4:
NOJTyYCHUsI, PU3UIECKUE
Y XMMHYECKHE CBOMCTBA.
®dochuas u hochun

58 |Oxcunusl pochopa, 1 bu6muoreka [JOK
docdopcoaepxkanire https://m.edsoo.ru/c7a2d-
kuciotsl. Cosu
dbocdopHOIi KHCITOTHI

59 |[Tpumenenue docdopa u 1 bubnmoreka [JOK
€ro COeAMHEHUN. https://m.edsoo.ru/a2180’
®dochopHbie y1oOpeHust

60 |I[TpakTudeckas padota No 1 1 bubmmoreka [JOK
6. Perienue https://m.edso0.ru/8175ac
IKCIIEPUMEHTATBHBIX
3aj1a4 1o teme "A30T u
dochop u ux
coeuHeHus"

61 | Yrnepona: HaxoXJIeHHE B 1 bubnmnoreka [JOK
pUPOJIE, AIOTPOITHBIE https://m.edsoo.ru/1eb194
Mo udUKaImm;
buznueckue u
XUMHYECKHE CBOICTBA,
IPUMEHEHUE

62 |Oxcun yrnepoaa(ll), 1 bubnuoreka LIOK
okcu yriuepona(IV), https://m.edsoo.ru/dba58:
yroJibHas KHCIIOTa U e€
coiu

63 |Pemenue 3amau 1 bubnnorexa [JOK
pa3IMYHBIX THUIIOB https://m.edso0.ru/6029bf

64 |KpemHuiil: HaxoXx/1eHUE B 1 bubmuoreka [JOK
HPUPOJIE, CIIOCOOBI https://m.edso0.ru/14355
HOJy4YeHuUs1, PU3NIECKUe
Y XMMUYECKHE CBOMCTBA

65 |Oxcun kpemuaus(IV), 1 bubnuoreka [JOK

KpEeMHHECBaA KUCJIOTa,
CHJINKAThI

https://m.edso0.ru/3170e




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OOpasORITEIBIILIC Pecypes
paboThI paboThI
66 |IIpumeHeHME KpEeMHUS U 1 bubmuorexa [JOK
ero coeaunennii. Ctekio, https://m.edso00.ru/393cd:
€ro TMOoJyYeHHUE, BHJIbI https://m.edso0.ru/5823ct
CTeKJIa
67 |Pemrenue 3amau 1 bubmuorexa [JOK
pa3IMYHBIX THUIIOB https://m.edsoo.ru/b624f¢
68 |CucremaTuzamus u 1 bubnnorexa [{OK
000011IeHEe 3HAHUM 110 https://m.edso0.ru/6e864«
teme "Hemeramibr"
69 |KonTponbHas paboTa 1mo 1 1 bubmmoreka [JOK
teme "Hemeramnsr" https://m.edsoo.ru/d0484t¢
70 | Ananus pe3ynbTaToB 1 bubnuoreka [JOK
KOHTPOJILHOM paboTHl, https://m.edsoo.ru/2b7e9t
KOPPEKIIHSI OIIHOOK
71 |ITonoxeHue METAIIJIOB B 1 bu6nuorexa [IOK
[Mepuoanyeckoii cucreme https://m.edso0.ru/9839c:
XUMHYECKHX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOUEK
aTOMOB METAJIIOB
72 |OO6mue pusnveckue 1 bu6nunoreka [IOK
CBOICTBa METaJLIOB. https://m.edsoo.ru/51dacs
[IpumeHenne MeTatIoB B
OBITY U TEXHHUKE
73 | CriaBel METAJLIOB. 1 bubmuotexa [IOK
Koppo3sus metanios https://m.edsoo.ru/42b87.
74 |Pemenwue 3amau 1 bu6nuoreka LIOK
pa3IMYHBIX THUIIOB https://m.edsoo.ru/e3de3’
75 |Dnexrpoxumuueckuit psg | 1 bubmuotexa [JOK
HANPSOKEHUN METaJUIoB. https://m.edso0.ru/94eb3’
O61mue cnocoObl
MOJTyYEHUS] METAIIJIOB
76 |OO0mmas xapakTepuCTHKa 1 bubnmnoreka [JOK
MeTasioB [A-rpymibl https://m.edsoo.ru/e12c2¢
[Teproauveckoii cucTemMbl
XUMHYECKHX JJIEMEHTOB.
Harpuii u xanuii:
nojryueHue, pusudeckue
U XUMUYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX
BEIIIECTB U UX
COCTUHEHUN
77 |OO0mas xapakTepuCTHKA 1 bubnmnoreka [JOK

MetauioB [[A-rpynmsr
[Iepuonnueckoii cucTeMsl

https://m.edso0.ru/7c3e4




/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThI

Jara
U3Yy4ECHUS

DJIeKTpOHHBIE LU(POBHIC
o0pa3zoBaTeibHbIC pECypCh

XUMHYECKHX IJIEMEHTOB.
Maruwnii u KaJapIuin:
noJTydeHue, PU3HIecKue
1 XUMHUYECKHE CBOMCTRBA,
MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX
COCTUHEHUN

78

XKécrkocTh BOABI 1
CIOCOOBI €€ yCTpaHeHUs

bu6nmoreka [IOK
https://m.edsoo.ru/c74bfa

79

AJIIOMUHUH: NTOJTy4YEHHUE,
dusnueckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/0e79b:

80

AmdoTepHbIe CBOMCTBA
OKCHJA ¥ THIIPOKCHIA
QITIOMUHUS,
THPOKCOKOMIUIEKCHI
QITIOMUHUS, UX
pUMEHEHHE

bubmnoreka IIOK
https://m.edsoo.ru/5d12d:

81

Pemenue 3amau
pa3IMYHBIX TUIIOB

82

[IpakTuueckas padbora Ne
7. Penienue
HKCIIEPUMEHTAIbHBIX
3aja4 1o Teme "MeTasibl
[JIaBHBIX oArpymnm"

bubmnoreka IIOK
https://m.edsoo.ru/27a4af

83

OO61mas xapakTepuCcTHKa
METaJJIOB TTOO0YHBIX
noarpyr (b-rpymm)
[lepronuyeckoii cuctembl
XUMHNYECKUX DJICMCHTOB

but6mmoreka [IOK
https://m.edso0.ru/610d7:

84

dusznueckue u
XUMHYECKHE CBOCTBA
XpoMa U €ro COeIMHEHUH,
WX TIPUMECHEHHUE

bubnuoreka [{OK
https://m.edsoo.ru/991 1 b

85

Baxneimmme coenmHeHNS
Mapranua. [lepmanranar
KaJIns, ero
OKHCIIMTENLHEIC CBOMCTBA

bu6mmoteka IIOK
https://m.edso0.ru/039d6!

86

duznueckue u
XHMMHYECKHE CBOMCTBA
JKese3a v ero
coequHenuit. [Tonyuenue
Y IPUMEHEHUE CIUIABOB
Keesa

bu6nuorexa LIOK
https://m.edso0.ru/1b7f87




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
o0pa3oBaTeIbHbIE PECYPCH
n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA P peeyp
paboThI paboThI
87 |dusmueckue u 1 bu6nmoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/2bc0f¢
MeIH U e€ COeAMHEHUI,
UX PUMECHCHHE
88 |Dwusuueckue u 1 bubmmoreka IIOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/b1f2be
IIMHKA U €r0 COSTMHEHUH,
UX IPUMEHEHHE.
I'mapoKCOKOMILIEKCHI
[UHKA
89 |IIpakTuueckas padorta No 1 1 bubnmoreka [JOK
8. Pemenue https://m.edsoo.ru/a6e35:
IKCIIEPUMEHTATBHBIX
3a1a4 o teMe "MeTasuibl
100OYHBIX oArpymmn"
90 |Pemrenwue 3amau 1 bubnuorexa [JOK
pa3IMYHbIX THUIIOB https://m.edso0.ru/a8h83«
91 |O060O1IEeHNE U 1 bu6nunoreka [IOK
CHCTEMaTH3anus https://m.edsoo.ru/e91feg
M3YYEHHOTO MaTepuaa
o teme "Meramibt"
92 |KoHnTponbHas paboTa 1o 1 1 bubnmnorexka HOK
teme "MeTanst" https://m.edsoo.ru/83f63¢
93 | Ananus pe3ynbTaToB 1 bubnuoreka [JOK
KOHTPOJILHOM paboThI, https://m.edsoo.ru/9ebff2
KOPPEKIIHSI OIIHOOK
94 |PoJib XMW B 1 bubmuorexa [JOK
o0ecrieueHnu https://m.edsoo.ru/080fel
YCTOMYHBOTO Pa3BUTHUSA
yenoBedecTBa. [lonstue o
HAy4YHBIX METOaX
HCCIICJIOBAHUSI BEIIECTB
95 |HayuHble NpUHIUIIBI 1 bubmuoreka [JOK
OpraHHU3aluH https://m.edsoo.ru/2e45a
XUMHUYECKOTO
IIPOU3BO/ICTRA.
[IpomeIneHHBIC
CIOCOObI OTyYeHUs
BaXHEHIIINX BEIIECTB
96 | Xumunueckoe 3arpsisHenue| 1 bubmuoteka [JOK
OKpY’Karomien cpebl 1 https://m.edsoo.ru/9f11bf
€ro TOCTIeICTBUS
97 | Xumus 1 310pOBbE 1 bubmuoteka [JOK

YCJIOBCKa.
.HCI(apCTBCHHBIe cpeacTBa

https://m.edso0.ru/a6552




Ne Tema ypoka KonnuectBo wacoB Hara OneKTpoHHbIe LU(POBbIC
n/n Bcero| Kourposshbie| [Tpaktuueckue| 1Y 1CHIA OOpasORITEIBIILIC Pecypes
paboThI paboThI

98 | Xumusa nunm. Pons 1 bu6nmoreka [IOK
XUMHH B 00€ecIeUeHUH https://m.edsoo.ru/1f7b5k
MUIIEBON O€30IMaCHOCTH

99 |Kocmernueckue u 1 bu6nmoreka [IOK
nap(roMepHBIE CpeICTBA. https://m.edsoo.ru/da42d:
briToBast xummus

100| XuMusi B CTpOUTENBCTBE. 1 bubmuoteka [JOK
Baxueiime https://m.edso0.ru/61e69(
CTPOUTEIILHBIE U
KOHCTPYKIITHOHHBIE
MaTepuabl

101| XumMHus B CEIIBCKOM 1 bubmmoreka IIOK
XO3SMCTBE. https://m.edsoo.ru/fd395&
Oprannueckue u
MUHEpaJIbHbIC YI00pEHUS

102|Cucremarusamnus u 1 bu6nunoreka [IOK
00o01IeHre 3HAHUT 110 https://m.edsoo.ru/db979
TeMe

OBIIEE KOJIMYECTBO 102 4 8

YACOB I10 [TIPOT'PAMME

MPOBEPSEMBIE HA EI'3 11O XUMHWH TPEBOBAHMSI K PE3YJIBTATAM OCBOEHUA
OCHOBHO# OBPA30OBATEJBHOM ITPOI'PAMMBI CPETHEI'O OBIIIET'O OBPA3OBAHUSA

KO)I HpOBepﬁeMble TpeﬁoBaHl{lﬂ K IIPEIMETHBIM pe3yjabTaTaM 0CBOCHUSA
NPOBEPSIEMOro OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMBbI CPEAHEro 0011ero
TpeOoBaHus o0pa3oBaHus
1 Biiagenue cucreMoil XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET:

11

OCHOBOTIOJIATAIOIINE TOHATHS (XMMHUYECKUA 3JIEMEHT, aTOM, W30TOIIbI, dJIEKTPOHHAS
oboouka aroma, S-, p-, 0-3J1EKTPOHHbIE OPOUTAIIH ATOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUE aTOMa, MOH, MOJIEKYJA, BaJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTEHCHb
OKHMCJICHHUA, XUMHNYCCKas CBA3b (G' U TT-CBA3b, KPATHBIC CBH?;PI), FI/I6pI/I}:[I/I3aHI/ISI AaTOMHBIX
opOuTaneii, KpucTaJIMuecKasi pemeérka, MOJib, MOJISIPHAsi Macca, MOJISIPHBIA O00BEM,
MOJSIpHAasE ~ KOHIIGHTpAIWs, pPAacTBOpbl  (MCTUHHBIC, IHCICPCHBIC  CHUCTEMBI),
KPHUCTAIUIOTU/IPATHI, YTICPOTHBIN CKeleT, (YHKIMOHAIBHAS TpyIa, pajukal,
H30MEpEI, CTPYKTYpHast GopmMyia, u3oMepus (CTPYKTypHas, TeoMeTpudeckas (Imc-,
TPaHCH30MEpHsI), TOMOJOTHYECCKUN s, TOMOIIOTH, YTICBOJAOPOMBI, KUCIOPOA- H
a30TCOJICPIKAIIINE COCMHEHHMSI, OMOIOTHYECKH AKTUBHBIC BEleCTBA (YTIICBOIBI, KUPHI,
0eIKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCTUHCHUS,
KPEKUHT, pudopMuHr, THIIBI XUMHYECKUX peaxiuii (OKUCTUTENTBHO-
BOCCTAaHOBHUTENIbHBIC, DK30- U JHIOTCPMHUYCCKHE, PEAKIIMd MOHHOTO OOMEHA, TOMO-

1 TCTCPOTCHHBIC, O6paTI/IMBIe n HeO6paTI/IMI)Ie), pacTBOp, OJICKTPOJIMTEI,




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

HEOJICKTPOJIUTHI, ~ JJNEKTPONUTHYCCKAs  JUCCOIMAIS, CTENCHb  JAMCCOIHALIUH,
OKHCJIMTENIb, BOCCTAHOBUTENb, JJIEKTPONIU3, CKOPOCTh XHMHYECKOW PEaKIuH,
XUMHUYECKOE PABHOBECHUE)

1.2

TEOPUU H 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOSHHS OpPraHMYeCKUX BELIECTB
A.M. BytnepoBa, Teopus 3IEKTPOIUTHYECKON Auccormanuu, [leproanueckuii 3aKoH
J.W. MenneneeBa, 3aKOH COXpaHEHHS MAacchl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHI
S3BIK  XUMHH, MHPOBO33PEHUCCKUE 3HAHUS, JIeKAllue B OCHOBE MOHMMAHUA
NPUINHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBJICHUI, COBPEMEHHBIC TIPEIICTABICHUS O
CTPOCHHH BEIIECTBA HA aTOMHOM, MOJICKYJLSIPHOM H HAIMOJICKYIISIPHOM YPOBHSIX

13

MMPEACTAaBJICHUA O MEXaHU3MaX XHUMHUYCCKUX pCaKHHﬁ, TCPMOANHAMUYCCKUX H
KMHETUYCCKHUX 3aKOHOMEPHOCTAX HX IMPOTCKaHUA, O XHUMHUYECKOM pPABHOBECUH,
JUCIICPCHBIX CUCTEMAX

1.4

(bakToMOrNYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, TOJYYEHHH M Oe30IacHOM
WCTIOJIb30BAHUM BAXXHEUIIMX HEOPTaHWYECKHX U OPraHMYECKUX BEIECTB B OBITY U
MPAKTHYECKON AEATEIHHOCTH YEJIOBEKa

15

o0Imue HayyHble IPUHIUIBI XUMHIYECKOTO MIPOU3BOACTBA (HA MpUMEpE MPOU3BOJICTBA
CEpHOM KHCIIOTHI, aMMHAaKa, METaHOJIa, TIepepadOTKu He(hTH)

CdopMHUpOBaHHOCTH YMEHHIA BHISBIIATS:

2.1

XapaKTEpHbIE IIPU3HAKM U B3aUMOCBSI3b W3YYEHHBIX IIOHATHM, IPUMEHATH
COOTBETCTBYIOIIME MOHATUS IIPU OIMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB U UX IPEBPaIICHUN

2.2

B3aMMOCBSI3b XHMHYECKUX 3HAHUM C ITOHSITHSIMH " ONpEeACTABJICHUAMU OPYTHUX
MNpeaAMETOB 1A 0olice OCO3HAHHOTO IIOHUMAHHMS M OOBICHEHHS CYHIHOCTU
MaTepHUAJIbHOTI'O €ANMHCTBA MUpa

C(l)OpMI/IpOBaHHOCTI) YMEHUA UCIIOJIb30BAaTh!:

3.1

HAaUMEHOBaHUs XUMHUUYECKUX COEIUHEHUN MEXKAYHApOIHOIO COH3a TEOPETUYECKOMN U
IIPUKJIAJHON XMMUU U TPUBUAJIbHBIE Ha3BaHUs BEILLECTB, OTHOCSIIUXCS K U3YUYEHHBIM
KJIacCaM OPraHWYECKHUX ¥ HEOPTaHUYECKUX COEIUHEHUM

3.2

XMMHYECKYI0 CHMBOJIMKY JJIsI COCTaBICHHUS (OPMYyJT HEOPraHHMUYECKHX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJICTHBIX) (hopMyIT
OPraHUYECKUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHUS KJIACCU(PHUIIMPOBATH:

4.1

HEOpraHWYecKre BEIECTBA, CAMOCTOSTENIFHO BBHIOMPATh OCHOBAaHHMS W KPUTEPUH LIS
KJIaCCU(UKAITNH N3Y9aeMbIX XUMHUYECKUX 00BEKTOB

4.2

OpPraHMYEeCKHEe BEIIECTBA, CaMOCTOATENIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUH JUIS
KJIaCCU(UKAITNH N3Y9aeMbIX XUMHUYECKUX 00HEKTOB

4.3

[0 Pa3IUYHbIM TpU3HAKaM (YHCIy M COCTaBy pEArHpyoIIMX BEIIECTB, TEILIOBOMY
3¢ deKTy peakiiu, H3MEHEHHIO CTEIICHEH OKHCIICHHUS DJIEMEHTOB, 00PAaTUMOCTH PEaKIIHH,
YUYACTHIO KaTaJIu3aTopa)

CdopMHPOBaHHOCT, YMEHHUS XapaKTEPH30BATh DIIEKTPOHHOE CTPOCHHE aToMOB (B
OCHOBHOM M BO30YXIEHHOM COCTOSHHWM) M HOHOB XMMHYECKHX dJIeMeHTOB 1 — 4
nepuogoB Ilepuoguueckori cuctembl .M. MenneneeBa © WX  BaJCHTHBIC
BO3MOXHOCTH, UCIIONB3Ys OHSTHUS S-, p-, d-3JIeKTPOHHBIE OPOUTAIIN, SHEPTETUUCCKUES
YPOBHU

C(i)OpMI/IpOBaHHOCTB YMCHUA OOBSICHSTH 3aKOHOMEPHOCTH H3MCHCHHA CBOICTB
XUMHNYCCKHX JJICMCHTOB U 06pa3yeMHX WMU COESIMHEHUM 110 nepruoaam M rpymnmnam




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

ChopMHIpOBaHHOCTE YMCHHUS COCTAaBILITh YPABHEHUS XHMHUYECKUX peaknuid ¢
PacKpbIBaTh UX CYITHOCTB:

7.1

OKHCIIMTEJIEHO-BOCCTAHOBUTEIBHBIX peaknuit MOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOIO OanaHca ITUX PeaKLuii

7.2

YpaBHCHUA peaKuHﬁ Pa3InYHbIX THUIIOB; IMOJHBIC U COKpaHIéHHI)IC YpaBHCHU peakunﬁ
HOHHOTO 06MeHa, YUIUTBIBAsl yCJIOBUS, IPU KOTOPLIX 5TU PCAKIIMN UAYT JO KOHIIA

7.3

peakuuii  TUAponM3a,  peakUUi  KOMIUIEKCOOOpa3oBaHUs  (HAa  IpuUMepe
THJIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHUST)

Cq)OpMI/IpOBaHHOCTL YMCEHUA NOATBCPIKAATH!:

8.1

Ha KOHKPETHBIX IpHMepax XapakTep 3aBHCUMOCTH pEaKIHOHHOM CIOCOOHOCTH
OpPraHUYeCKHX COeIMHEHHMI OT KPAaTHOCTH M THIIa KOBAJEHTHOU CBSI3U (G- U T-CBSI3H),
B3aMMHOTO BIIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, a TAKKe OT 0COOEHHOCTEH
peann3aluy pa3InyHbIX MEXaHU3MOB MPOTEKAHUS PeaKIni

8.2

XapaKTCPHbIC XUMUYCCKHE CBOICTBa BCHICCTB COOTBECTCTBYIOIIMMU OKCIICPUMECHTAMHA
" 3alIMCAMUA ypaBHeHI/Iﬁ XUMHYCCKHX peaKuHﬁ

CdopMHUpPOBaHHOCT, YMEHHS XapaKTEepPU30BaTh COCTAB M BaKHEHIIME CBOMCTBA
BEUIECTB, MPUHAJICKAINX K ONpENeNEHHBIM KilaccaM W TpyIIaM COETUHEHUN
(IpocThie BelecTBa, OKCHUIBI, THAPOKCHUIIBI, COJIH; YIIIEBOIOPOIBI, MPOCThIC 3(PHUPHI,
CIUPTHI, (DEHOJIBI, ambAETHIbI, KETOHBI, KapOOHOBBIC KHCIIOTHI, CJIOXKHBIC 3(HPHI,
JKUPBI, YTIIEBObI, AMUHBI, AMHHOKHUCIIOTHI, OCITKH)

10

ChopMIpOBaHHOCTE yYMEHHS TIPOBOTUTH PACUYETHI IO XHUMUYECKUM (QOpMyiIaM u
YpaBHEHUSIM XHMUYECKUX PEAKIMH C UCTIOJIF30BAHNEM (DU3UIECKUX BEJTMUNH:

10.1

Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOYKTA PEAKITUK, €CIIH OJTHO M3 UCXOIHBIX
BEIIECTB JJAHO B BUJE PACTBOpa C ONPEACIEHHON MAacCOBOM AOJEH pacTBOPEHHOIO
BEIIECTBA WU JIAHO B U30BITKE (MMEET MPUMECH)

10.2

MaccCOBOH Il 00BEMHOM JTOJTH, BBIXO/1a TIPOAYKTA PEaKIHH

10.3

TEIUIOBOr0 3 deKTa peaKiuii

10.4

00BEMHBIX OTHOIIIEHUH ra30B

10.5

10 HAXOXKJICHHUIO XUMHIUIECKOH (popMyITbI BelecTBa

11

Bnanenue cucremMoll 3HaHWM O METOJAaX HAyYHOTO IO3HAHMS SBJICHUM NPUPOJIBI,
WCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaX M YMEHHUE TMPUMEHSATh JITH 3HAHHS IPH
JKCIIEPUMEHTAIFHOM HWCCJIEIOBAHUM BEUIECTB M Ui OOBSCHEHUS XUMHYECKHX
SIBJIEHUW, UMEKOIINX MECTO B MPUPOJE, MPAKTHUUECKON NEATEIIbHOCTH YEJIOBEKA U B
MOBCEITHEBHOMN KU3HU

12

ChopMHPOBaHHOCTH YMEHHS IPHUMEHSATH (MCTIONB30BaTh) 3HAHKS O COCTaBE U CBOMCTBAX
BEILECTB I AKCIIEPUMEHTAIIbHOW MPOBEPKU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
IIPOTEKaHUsI XUMMUYECKMX PEaKUuil M IPOTHO3UPOBAHUSA BO3MOXKHOCTEH UX
OCYIIIECTBJICHHS; CUCTEMHbIE XUMUYECKHE 3HAHHS TSI OOBSICHECHUS U POTHO3UPOBAHMUS
SBJIEHUH, VMEIOIIMX €CTECTBEHHOHAYUHYIO MPUPOAY; U1 IPUHATHA TI'PaMOTHBIX
penieHui TpobJIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMHEH

13

CdhopMHUPOBAaHHOCTh YMEHUSI IUIAHUPOBATH U NPOBOJMTH XUMHUYESCKHH JKCIICPHMEHT
(monmydeHne W M3ydeHHE CBOWCTB HEOPTaHWYECKHX M OpPraHMYEeCKHX BEIIeCTB,
Ka4eCTBEHHBIE PEAKIIMH YTIIEBOIOPOIOB Pa3IMUHbIX KIACCOB U KUCIIOPOJICOAEPIKAIINX
OPraHWYEeCcKHX BELIEeCTB, PELICHHE SKCIIEPMMEHTANBHBIX 337ad 110 PacIO3HABaHHUIO
HEOPraHWYECKNX M OPTaHWYECKHX BEIIeCTB) C COOJIOJEHHEM IpaBHI 0e30MacHOTro
oOpaIieHus! ¢ BEUIECTBAMU M Ja0OPaTOPHBIM 000pyIOBaHNEM; (OPMYIHUPOBATH LIEIN




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

HCCIICA0BaHUA; NPCEACTABIATH B paBJ'II/I'-IHOI\/'I (bopMe pe3yiibTaThl 3KCIOCPUMCHTA,
AHAJIM3UPOBATH U OLCHUBATH UX NJOCTOBEPHOCTH

14

ChopMHUPOBaHHOCTh YMEHHUSI OCYILECTBIIATH LIENEHANPABICHHBIN MOUCK XHUMUYECKOM
uH(opMalMM B Pa3IMYHBIX UCTOYHUKAX (HaydHas U y4eOHO-Hay4Has JUTepaTypa,
CpencTBa MaccoBoM MHGpoOpManuy, ceTb VIHTepHeT U JApyrue), KpHUTHUECKU
AHAIM3UPOBATh XMMHYECKYI0 MH(OpPMAIHIO, IepepabaTbiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBHY C TIOCTABJICHHOW Y4eOHOM 3a1aucii

15

ChopMupoBaHHOCTh ~ yMEHHsI  NIPOTHO3HPOBATh, AHAIN3UPOBaTh M  OIICHUBATH
WHPOPMAITUIO C TTO3UIMH SKOJIOTHUYECKOH O€30MacHOCTH TOCIEACTBUI OBITOBOW H
MIPOM3BOJICTBEHHON NEATEIBHOCTH YEIOBEKa, CBS3aHHON C TiepepabOTKOM BEIECTB;
c(pOPMHUPOBAHHOCTH YMEHHI OCO3HABAThH OMACHOCTH BO3CHCTBUSI Ha KHUBBIC OPTaHU3MBI
OIIPEACNEHHBIX BEIIECTB, ITOHHUMAs CMBICI II0KAa3aTelsl MPENENbHON JIOMYyCTHMOM
KOHIICHTPAIINH, U TOSCHATH Ha IPUMEPaX CIIOCOOBI YMECHBIIICHUS U MTPEAOTBPAIICHHS UX

BpPCAHOTO BO3CHCTBUS Ha OpraHru3M 4Y€JI0OBCKa

HEPEYEHD 3JIEMEHTOB COAEP KAHUS, IPOBEPAEMBIX HA EI'3 11O XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnyeckre OCHOBbI XUMUN
Crpoenue BeectBa. CoBpeMeHHas MOJIEIb CTPOEHU aToMa. PacripeneneHue 3I1eKTpOHOB 110
11 SHepreTHYecKnM ypoBHAM. Kiaccudukanns xumudeckux sneMeHToB. OCOOEHHOCTH CTPOSHUS
' 9HEPreTHYECKUX YPOBHEH aroMoB (S-, p-, d-amementoB). OcHOBHOe W BO30YXIEHHOE
COCTOSIHHSI aTOMOB. DJICKTPOHHAsI KOH(UTyparys aToMa. BajleHTHBIE 31€KTPOHBI
Ilepuonnueckas cuctema xumudeckux annemeHtoB .M. MenneneeBa. duznueckuili cMbICi
Ilepuoguueckoro 3akona J[.M. Menneneesa. IIpuunMHBl M 3aKOHOMEPHOCTH W3MEHEHMS
1.2 CBOWCTB 3JIEMEHTOB M MX COEAMHEHHH IO MEpHOAaM U TpylraM. 3aKOHOMEPHOCTH B H3Me-
HEHUM CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIMHEHWH, BBICIIMX OKCHIOB M THUJ-
POKCHJIOB
1.3 BanentHocTh. DneKTpooTpuIaTeIbHOCTh. CTeNeHb OKUCIEHUS
Buns! xuMudeckoii cBsi3u (KOBAJICHTHAs!, HOHHAsS, METAJUTHUECKast, BOAOPOIHAS) U MEXaHU3MBI
14 e€ oOpazoBaHus. MeXMONEKyIspHbIE B3aUMOJICHCTBHA. BeliecTBa MOJGKYIAPHOTO U
' HEMOJICKYJISIPHOTO CTPOCHUS. THIIBI KPUCTAJUTMUECKUX PEmIETOK. 3aBUCHMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTAJUIMYECKON pEeIIETKI
Xumnueckas peakius. Kinaccupukamuss XMMIYECKUX Peaknuii B HEOpraHMIeCKOH W OpraHH-
13 4eCKOH XMMUU. 3aKOH COXPaHEHUsI MacChl BEHIECTB
1.6 CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT Pa3INYHBIX (PaKTOPOB
1.7 TerutoBbie 3¢ deKTh XUMUYECKHUX peakinii. TepMoXuMHIecKie ypaBHEHHS
18 OO6patumble peakuuu. XUMHUYECKOE paBHOBecue. DaKTOpBI, BIUSIOLME HAa COCTOSHUE
' xuMudeckoro pasHoBecus. [Tpuanun Jle HlaTense
Onexrponutrdeckas aucconuarys. CuibHble W ci1adble mekTponuThl. Cpena BOAHBIX pac-
19 TBOPOB BEILIECTB: KUCNasl, HEUTpanbHas, enouHas. CTeneHs qucconuanuu. Peakiiuu HoHHOro
o0OMeHa




Kon

1.10

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

I'uoponus coneit. MorHOE pon3BeieHre Boabl. Bogopomnenii mokasatens (pH) pactBopa

1.11

CriocoOBI BEIpaKEHUST KOHIICHTPAIIH PACTBOPOB: MACCOBAs IOJISI pACTBOPEHHOTO BEIIECTBA,
MOJISIpHas KOHIEHTpamus. HacwlmeHHble M HEHACHIIMIEHHBIC pPACTBOPHI, PACTBOPHMOCTE.
Kpucranmoruaparst

1.12

OKHCITUTEIFHO-BOCCTAHOBUTENBHBIE peakui. [loBeneHre BemecTB B Cpeaax ¢ pa3HbIM 3Ha-
yeHreM pH. MeTobl 211eKTpoHHOTO OasiaHca

1.13

DIEKTPOIIA3 PACTBOPOB U PACIIIIABOB COJIECH

OCHOBBI HeOpFaHH‘IeCKOﬁ XUMHUHU

2.1

Knaccudukanus HeopraHudecknux coenuHeHnid. HoMeHKIaTypa HeOpraHH4eCKUX BEIIECTB

2.2

XUMUYEeCKHe CBOMCTBA BAXKHEHUIITUX METAJIOB (HATPHMA, KAIUH, KAJIBIIUI, MarHui, aJFOMUHUH,
IIUHK, XPOM, JKeJIe30, MEJIb) U MX coearHeHui. O0Iue crocoObl MOTy9YeHUsT METAJIOB

2.3

XuMUYecKHe CBONCTBA BAXKHEHIIIMX HEMETAILIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriepoaa
U KpPEeMHHS) W UX COCAWHEHHH (OKCHIOB, KHCJIOPOICOACPIKAIINX KHCIOT, BOIOPOIHBIX
COETMHECHUN)

2.4

I'enernueckas cBs3b HEOPraHn4CCKUX BCIICCTB, IIPUHAMICKAITNX K pa3JIMYHbIM KjIacCaM

2.5

I/I}IGHTI/I(l)I/IKaHI/Iﬂ HECOPTaHUICCKUX COe}IHHCHHﬁ. KauecTBeHHBIE PpC€aKnuu Ha HCOPTaHUICCKUC
BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKOM XUMUN

3.1

OCHOBHBIE TIOJOXEHHUA TEOPUU XHUMHYECKOTO CTPOCHHUS OpPraHMYECKHX COEeIMHEHHM
A.M. bytnepoBa. YriepoAHblii CKEJIET OpraHMYecKod MoJeKkynbl. KpaTHOCTh XMMHUYECKOU
CBS3H. G- U T-CBA3H. SP3-, SP2-, SP-TuOpUau3ay OpOUTaIei aToMOB yriiepoja. 3aBUCUMOCTb
CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUs MOJEKyd. ['omonoru. ['omonorunueckuil psm.
M30oMepus 1 n3omepsl

3.2

ITonsarue o ¢pyHKIMOHANBHOI rpynne. OpueHTaMoHHbIe 3¢ ekTrl 3amMmecTuTeneit

3.3

IIpencraBnenne o KiacCU(pHUKAIMM OpPraHMYECKUX BellecTB. HOMEHKIaTypa OpraHMYecKUX
COCIMHEHUN (CHUCTeMaTH4YecKas) W TPUBHAIbHBIC HAa3BaHWA BAXHEUIIMX IpENCTaBUTEICH
KJIACCOB OPTaHMYECKUX BEMIECTB

3.4

CBOOOHOPAIUKAIBHBI U MOHHBI MeXaHW3Mbl peakuuu. [loHsTHE 0 HyKIeohwiIe U dIeK-
tpoduie. [IpaBuio MapkopHukoBa. [IpaBmiio 3aiiniesa

3.5

Ankanbl. XUMHYECKHE CBOMCTBA AJIKAHOB: raJIOT€HUPOBAHUE, AETUAPUPOBAHHE, TEPMUUECKOE
pa3joKeHHue, KpPEeKHUHI, u3oMmepu3anus, roperue. Ilomyuenue ankaHoB. LlukioankaHsl.
Crieruka CBOMCTB IMKIOANKAHOB C MajbIM pa3MepoM IHMKJIa. Peakmmu mpricoeqrmHeHsI
U paJUKaJIbHOTO 3aMELIeHUs

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: peakUUH MpHCOENWHEHHUsS (rajJloreHUpOBaHUE, TUAPH-
poBaHue, TUIPOTraJIOTEHUPOBAHUE, rugparanus), TOpEeHHUA, OKHUCIIEHHS u
nojauMepu3ayy. [IpomMelieHHbIe U 1ab0paTOpHBIE CIOCOOBI NOTYUCHHS AJIKEHOB

3.7

AnxaaueHbl. XUMHUECKHUE CBOWCTBA ajKaJMEHOB: PEAKIMH MPUCOSANHEHHs (THIPUPOBaHNE,
raJIOTeHUPOBAHNUE), TOPEHHUS U nouMepusanuu. [loyueHne ajaxajaneHoB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPHCOSAWHEHHs (TaJlOTCHUPOBAHUE, THAPUPO-
BaHHE, THAPATALM, THIPOTAIOTSHUPOBAHHUE) KaK CHOCO0 IONyYeHHUS MOJIMMEPOB M APYTUX
IIOJIE3HBIX NMpPOAYKTOB. Peaknuu 3amemieHus. ['opeHue aleTwieHa Kak HMCTOYHHUK BBICOKO-
TEMIIEpaTypPHOTO TJIAMEHH JIJIsl CBAPKU U pe3Kku MeTaiuioB. [I[pumenenue ameruneHa

3.9

ApeHpl. XUMUYECKHE CBOWCTBA OEH30IIa: peakluu 3JICKTPOPHILHOIO 3aMelIeHus, Mprcoe-
IUHEHUs (THAPUpPOBaHUE, TaioreHupoBanue). Peakius ropenus. OCOOEHHOCTH XHUMHYECKUX
cBoiicTB TONyona. [Tonmyuenue Oenzona. OCOOEHHOCTH XHMMHUYECKHX CBOMCTB CTHpOJIA.
ITonmumepusauus crupona. CrocoObl MONyuyeHUS W NpPUMEHEHHE apoOMaTUYeCKHX Yrie-
BOJIOPOJIOB




Kon

3.10

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Cruprtel. IlpenenbHple OINHOATOMHBIE CHUPTHI. XMUMHYECKHE CBOMCTBAa: B3aUMOICHCTBUE
C HaTpHeM Kak CIoco0 yCTaHOBJIEHHS HATMYMS TUAPOKCOTPYIIIIBI, C TAJIOT€HOBOAOPOAaMH KaK
croco0 TOJy4eHHUs pacTBOPHUTENIEH, BHYTPU- U MEXMOJIEKYJIApHas AeruapaTauus. Peaxius
ropeHus. llomydeHue »dTaHoNa: peakuusi OPOXKEHUS TIIOKO3bl, THApaTalus dTHIEHA.
OTUJICHTJIMKOJIb U TJIMIEPHH KaK MPEJCTABUTENN MPEJeIbHIX MHOTOATOMHBIX CTUPTOB

3.11

Oenon. XuMUYecKue CBOUCTBA (eHomNa (Peakiuy ¢ HaTPUeM, TUAPOKCUIOM HATPHS, OPOMOM).
ITomyuenue denomna

3.12

Anpaerunsl. XuMHUYECKHE CBOWCTBA TIPEACTbHBIX ajlbJICTHI0B: THAPHPOBAHHE; KAYCCTBCHHEIC
peakiuy Ha KapOOHWJIBHYIO TPYIIy (peakius «CepeOpsHOTo 3epKaja», B3aUMOICHCTBUE C
ruapokcugom Menw (II). TlomydeHuwe TmpenenbHBIX alIbJCTUAOB: OKHCICHHE CITUPTOB,
TUIpaTamus aleTHIICHA. AreTon
KaK MpeCcTaBUTeNh KeTOHOB. OCOOCHHOCTH PeaKli OKHUCICHUS alleTOHa

3.13

KapOoHOBBIE KHCIOTB. XWUMHYECKHE CBOICTBA TPENENBHBIX OXHOOCHOBHBIX KapOOHOBBIX
kucaoT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHOU KHCIOTHL. [lomyueHne npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIGHHE allkaHOB, aJIKEHOB, MEPBHYHBIX CIIMPTOB,
anbJIeruJoB. Beiciine mpenenbHble U HenpeenbHble KapOOHOBBIE KHCIOTHI

3.14

CrnoxHble 3pupbl 1 KUpbl. CIIOCOOBI MOTYUYEHUS CI0XKHBIX 3(UpoB. OOPaTUMOCTD PEAKIUU
stepudukanun. IlpuMeHeHne CNOXHBIX 3(HUPOB B NUINEBOH W MaphIOMEPHOM NPOMBIII-
neHHocTH. JKMpBl Kak CIOXKHBIE 3(QHPHl TIHIEPHHAa W BBICIINX KAapOOHOBBIX KHCIOT.
XWMHYECKHe CBONCTBA KHUPOB: THAPUPOBAHKE, OKUCIICHNE. | HIpOH3, MM OMBUICHHUE, KHUPOB
Kak CIoco0 IPOMBIIUICHHOTO TIOJTyIE€HHS COJIeH BHICIIIMX KapOOHOBBIX KHCIIOT. MBLIA KaK COMH
BBICIIHNX KapOOHOBBIX KHCIIOT

3.15

XHUMUYECKHE CBOMCTBA IJIFOKO3bl: PEAKIMHU C YYaCTUEM CIHMPTOBBIX M aJbAETHIHOW Py
Y MOJIOYHOKHUCIIOe OpokeHue. [IprMeHeHue TiIroKo3bl, € 3HAYeHHE B KU3HEACATEIIbHOCTH
opranuzma. Jlucaxapuusl: caxaposa, ManbTo3a. BoccTaHaBnMBarome U HEBOCCTAHABIMBAIO-
mue aucaxapuisl. ['uaponus aucaxapuaos. [lomucaxapuasl: kpaxman, rimkoreH. CTpoeHue
MaKpOMOJIEKYJl Kpaxmalla, TJMKOTeHa U IeJuntono3bl. Du3ndeckre CBOWCTBA Kpaxmana
U 11eJUTI0NI03bl. XMMHUUYECKUE CBOMCTBA KpaxMmalla: THIpOJIn3, KaueCTBEHHAas PEaKLHs C HOIOM.
XuMHu4YecKre CBOWCTBA LEIUIIONIO3El: THAPOIIN3, oydeHue 3gupoB nemmono3sl. [lonsatue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK)

3.16

AmuHBL. AMUHBI KaK OpPTaHWYECKHE OCHOBAHUS: PEAKIMU C BOJOW, KHCIOTAMH, PEaKITUs
ropeHus. AHWINH KaK MPEACTaBUTENh apOMaTHIECKIX aMUHOB. XUMUYECKHE CBOWCTBA aHU-
JIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOUM BOJIOW, OkuciieHue. [lonmydeHue aMHUHOB
aJ'IKI/IJII/IpOBaHI/IeM aMMHaKa 1 BOCCTAHOBJICHUCM HPITpOHpOI/ISBOJIHLIX YTJ'ICBO,Z[OPO}Z[OB

3.17

AMHUHOKHUCIIOTEI U O€lKH. AMHMHOKHCIOTBHI Kak aM(OTEpHbIC OpPraHUYECKHE COCIMHEHHSL.
OCHOBHBIE aMHUHOKHUCIIOTHI, 00pa3syromye 0enku. XUMHIECKHe CBOWCTBA OEJIKOB: T'MIPOIIH3,
JIeHaTypaIusi, KaueCTBeHHbIE (I[BETHBIE) PeaKIuy Ha OeNku

3.18

CtpoeHue 1 CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB MOJIMMEPOB OT CTPOCHHS MOJIEKYII.
OcCHOBHBIE CHOCOOBI TIOJyYEHUS! BBICOKOMOJICKYJSIDHBIX COEAMHCHMH: peakIuy IIONHU-
MepHU3aIuy 1 NoJIuKoHIeHcarmn. Kiaccnpukanms BOJOKOH

3.19

Wnentudukanys opraHn4ecKux cOeMHEHMA. PereHue sSKcrepuMeHTaTbHBIX 3a/1a4 Ha pac-
MO3HABAHHE OPTaHUYECKUX BEIECTB

3.20

TI'eneTnueckast cBsI3b MEXAY KJIACCAMHU OPTaHMYECKUX COCTUHEHUHN

XUMHS U )KU3HDb

4.1

XuMHUS B IOBCEHEBHOM KU3HH. HpaBHna Oe3oImacHoM pa6OTI>I C €AKMMHU, TOPHOYMMU U TOK-
CHUYHBIMHU BCUICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH

4.2

Xumus 1 310poBbe. XUMHS B MEIUIMHE. XUMUS U CEIBCKOE XO3SIMCTBO. XHUMHS B MPOMBIIII-
JICHHOCTH. XWUMHS W OSHEPreTHKA: MPHPOIHBIA W TIOMYTHBIA HE(PTSHOW Ta3bl, WX COCTaB
u ucnosip3oBanue. CoctaB HeTH U €€ nmepepaboTka (MPUPOTHBIC HICTOYHUKU YTIICBOIOPOJIOB)




Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Xumusi 1 9KoJoTHs. XUMHUYECKOE 3arpsS3HEHHE OKPY)KAIOIIeW Cpelbl W ero IMOCIEICTBUS.
4.3 Oxpana rugpocdepbl, TOYBEI, aTMOC(epbl, (JIOpbl B (GayHBl OT XHMHYECKOTO 3arpSI3HEHHS.
IIpoGiiema 0TX010B ¥ MOOOUHBIX MPOIYKTOB. AJIbTepHATUBHBIE HCTOYHUKH SHEPTUH
OO61u1ue mpeAcTaBIeHUs O MPOMBIIIIEHHBIX COCcO0axX MONMyYeHHsS XMMUYECKUX BEIIECTB (Ha
puMepe NPOoU3BOACTBA aMMHUaKa, CEpHOM KUCIOTh). UEpHas U 1iBeTHas MeTatyprus. CTekno
44 U CWIMKAaTHas MPOMBIIUIEHHOCTh. I[IpombliieHHas opranuyeckas xumusi. CpIpp€ s
OpPraHUYeCKON NPOMBIIIJIEHHOCTH
5 Tunsl pacu€THBIX 3a1a4
Pacuétsl Macchl BelecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
>1 Wi 00bEMY OHOTO U3 YUACTBYIOIIUX B PEAKIUU BEIECTB
5.2 Pacuétrl TermoBoro s dexra peaxnun
5.3 PacuéTpl 00BEMHBIX OTHOIICHUH ra30B IPH XUMUYECKUX PEAKIHIX
5.4 Pacuétsl Macchl (00bEMa, KOTMUECTBA BEIECTBA) MIPOIYKTOB PEAKILIUH, €CIIH OJTHO U3 BELIECTB
JTAHO B U30BITKE (MMEET MPUMECH)
Pacuétbl MaccoBo# MM 0OBEMHOMN JOJIH BHIXO/IA MPOIYKTa PEAKIINN
55 OT TEOPETHYECKH BO3MOXKHOTO
56 Pacuérbl maccel (00bEMa, KOJ‘II/I‘{ef:TBa vBemeCTBa)vnpoz[vaTa peaKI{I/II/I, €CJIM OJTHO U3 BEIIECTB
JIJaHO B BUJI€ PACTBOpA C ONpeAeIEHHOI MacCOBOH J10J1el pacTBOPEHHOIO BELIECTBA
Pacuérsl ¢ ncnosnbp30BaHuEM MOHATHH «MaccoBast JOJIS», «MOJISIPHAs KOHLIEHTPALUA,
57 «PacTBOPUMOCTbY
Haxoxnenue MOJeKyISIpHOH (HOPMYITBI OPraHIMYECKOTO BEIIECTBA MO €T0 TUNIOTHOCTH U Mac-
58 COBBIM JI0JISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, MJIH 110 MPOJYKTaM CrOpaHus

YUYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTS YUEHUKA

YueOuuk 1151 001eodpasoBaTenbHbIX opranusaunii Xumus 10 kiaacc 6a30Bblil ypoBeHs. MockBa
«IIpocBemenne» 2019

VYuebnuk ans obuieobpasoBaTenbHbIX opranuzanuii Xumust 11 kinacc 6a3oBblil ypoBeHb. MocKkBa
«Ipocsemenuey 2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUUTEJIA

VYuebuuk ans obuieobpasoBaTenbHbIX opranuzaunii Xumus 10 kiacc 6a30BbIi ypoBeHb. MOCKBa
«Ipocsemenue» 2019

VYuebHuk a1 obuieobpasoBaTenbHbIX opranuzanuii Xumus 11 kinacc 6a30Bblil ypoBeHb. MockBa
«Ipocsemenuey 2021
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