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HNOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qenepalvy, peaqu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTalyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HH B COLIMYME, a TaKxKe IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOJPpOOHYI0 ~ MHTEPIPETAliI0 B COOTBETCTBUM C  OCHOBOIIOJIAralOIUMU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

. UH(POPMAIIMOHHO-METOANYECKasA, peanu3alus KOTOpoi obecredynuBaeT
NOJTyYE€HHE TPEACTABICHUS O IIENIAX, COAEP KAHUM, OOIel CTpaTeruu oOydeHws,
BOCIIUTAHUS U Pa3BUTHUs OOYUYAIOUIMXCA CPEICTBAMH TMpPEIMETa, M3y4yaeMoro B
paMKax KOHKPETHOTO TpoduIis;

. OpraHu3alMOHHO-IIAHUPYIOIIas, KOTOpas npen1ycMaTpUBaeT
OTpe/ieNieHNe: MPUHIIMIIOB CTPYKTYPUPOBAHUS U TOCJIEOBATEIbHOCTH H3YyUEHUS
y4eOHOro maTepuaiia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTHUK;
MOJIX0/IOB K (DOPMUPOBAHUIO COMEPKATEIHHOW OCHOBBI KOHTPOJST W OIICHKH
00pa30oBaTEIbHBIX JOCTHXKEHHI O0ydYaromMXCsS B paMKax UTOTOBOM aTTECTAallMHU B
(dbopMe eIMHOr0 TOCYIapCTBEHHOI'0 AK3aMEHa M0 XUMUHU.

[Iporpamma asisg yriayOaEHHOTO U3YUSHUS XUMHUH:

. yCTaHABJINBAET WHBapHUAHTHOE peaMETHOE coJlep KaHUe,
00s3aTeNIbHOE JI U3YYEHUS B paMKax OTIENbHBIX MpOQuUieil, mpe1ycMaTpuBaeT



pacnpeneieHue W CTPYKTYpUpOBaHME €ro 1Mo  KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypcea;

. TAET IIPUMEPHOE pacrpeneseHue yueOHOro BPEMEHU,
PEKOMEHYEMOro JIJIsl U3YUEHUS OTAEIbHBIX TEM;
. npenjaraeT MpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YYEHUS Y4yeOHOro

Marepuaga C Y4ETOM JIOTUKM TIOCTPOEHHSI Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBS3EH;

. Na€T METOAMYECKYI0 HWHTEPHPETALMIO LEIe MW 3aJad H3y4YeHUs
npeiMeTra Ha YriyOJIEHHOM YypOBHE C YYETOM COBPEMEHHBIX NPUOPHUTETOB B
CHUCTEME CpegHero oOmiero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTepUCTHKHU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS OCHOBHOM 0OOpPa30BATEIbHOW MPOTPaMMBI
cpenHero o0uiero oopazoBaHus (JINYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX), a
TakkK€ C Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JIEHCTBUM
00y4Yaromierocst o OCBOCHHUIO COJIEPKaHUS PEIMETA.

[To BcemM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpefenaMH YCTaHOBJIEHHOM MporpaMMoll 1O  XHMHH
00s3aTeNIbHON (MHBAapUAHTHOW) COCTABIISIIONICH COJEpKaHMs y4eOHOro mpeameTa
«XUMHS» OCTA€TCS BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OINPEAENSTHCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduis 00ydeHus.

B coorBerctBuM ¢ KoHuenryainbHbiMH monoxkeHusmMu DPIOC COO o
Ha3HAYE€HUU TpPEeIMETOB 0a30BOro M yriyOJEHHOrO YpPOBHEH B CHUCTEME
nuddepeHIIMPOBAaHHOIO OOYYE€HHUSI Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyOJEHHOrO U3Yy4YEHHUs HampaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH €  IOCIEAYIOIIUM  3TAalOM  IOJY4YEHUS  XHMHYECKOIrOo
o0pa3oBaHMs B paMKaxX M3YyYEHHs CHENUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JMCLUUIUIMH B By3aX M OpraHu3alusx CpeaHero npodeccruoHaabHOro
oOpa3zoBaHus. B 3Toll cBs3M M3ydeHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
OPEMMYILECTBEHHO Ha pacUIUpeHHe U yriayOJeHHe TEOpEeTUYEeCKOW U
MPaKTUYECKON MOATOTOBKU O0Yy4Yaroluxcs, BHIOpaBIIUX OMpeAeIEHHbIN Mpoduiib
0oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEro MOJyYeHHUs] XUMHUUECKOTO
o0Opa3oBaHus B opranuzaiusx npodeccronaibHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBannit ®I'OC COO k minaHupyeMbIM pe3yiabTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHOM MPOrpaMMbl CpeAHEro oOIero oOpa3oBaHUS
U3ydeHHe TmpeaMera «XUMHUsS» OpPUEHTHUPOBAHO TAaKXKe Ha peIIeHHe 3ajad
BOCIIUTAHUSI U COLIMAILHOTO Pa3BUTHUS OOydaromuxcsi, Ha (pOPMUPOBAHUE Y HUX
OOIIENHTEINIEKTYa IbHBIX YMEHHA, YMEHHHM DPAIlMOHATM3AINK y4eOHOTO TpyJa |



000OIIEHHBIX  CHOCOOOB  JICSITEIIBHOCTH, HWMEIOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEAMETHBIN XapaKTep.

CocTaBnsitoliuMu nipeaMeTa «XuMUs» Ha YpOBHE YrIIyOJIEHHOTO H3y4CHHS
SBJSIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumusi». [Ipu onpeaeneHun mMoaxo0B K 0TO0pY U CTPYKTYPHOM
OpraHU3allMd COJEpkKaHUA 3THX KYypCOB B MPOrpaMMme IO XUMHUHU 332 OCHOBY
npusaTel mojokenuss @I'OC COO o pasznuuusx 0a30BOr0 W YriryOiaEHHOTO
YPOBHEW U3YUYEHUS IIPEAMETA.

OcHoBY copaepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHM4YecKass XUMHUS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3y4UCHHUS TpeaMera. JDTa CUCTEMa
3HAHUIM MOJy4YaeT ONpeneiEéHHOE TEOPETHYECKOE OMOJHEHHUE, IO3BOJISIIONIEE
OCO3HAHHO OCBOWUTH  CYILIECTBEHHO OONbIIMI 00BbEM  (PAKTOIOrMUECKOTrO
maTepuana. Tak, Ha YriIyOJI€HHOM YpOBHE H3YyYEHMs MpeaMmera olecreyeHa
BO3MOKHOCTh 3HAQUUTEIBHOIO YBEIWYEHUS O0BbEMA 3HAHUW O XHUMHYECKUX
AJIEMEHTaX U CBOMCTBaX HUX COCAMHEHUM HA OCHOBE PACUIMPEHUS U YIIIyOJIeHUs
NPEACTABICHUA O CTPOCHHMM BEIIECTBA, XUMHYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKLIUM, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKON KUHETHKU
U TepMOAMHAMHUKH. M3ydeHume mnepuogumyeckoro 3akoHa u llepmonnueckon
CHUCTEMBbI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUM aroMa. XUMHUYECKasl CBS3b
OOBSICHACTCS C TOYKH 3PEHUS YHEPTeTUIECKUX U3MEHEHUN TIpu €€ 00pa30BaHUU U
pa3pyllieHUH, a TaKXKE C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. V3yueHue
TUMOB  peakuui  JomnojHsercss  (GOpMUpPOBAHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOJIN3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kxypce opranmyeckoil XuMUW MPU PACCMOTPEHUHM PEAKIIMOHHOM CITOCOOHOCTHU
COCIMHECHUN yMEsIeTCS 0co000e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX d(DdekTax,
0 B3aMIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKIni.

Oco0oe 3HaueHuWe HMEEeT TO, YTO Ha COJEpKaHUE KYypCOB XHMHHU
yrayOa€HHOTO YPOBHS U3YUCHUS JIJISI KIIACCOB OMPEAESTIEHHOTO PO ISt (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpYy U XapakTep [OMOJHEHUW K oOIeil cucreme
NpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHME CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJIEpP’KaHHUM TMpeAMeTa JJIsl KIACCOB XUMHUKO-(DU3UYECKOro npoduist O00ibIiioe
3HaYeHUEe OyayT UMETh 3JEMEHThl yueOHOro Marepuaina mno oomeid xumuu. [lpu
U3YYEHUM NpeIMeTa B JAaHHOM Ciy4yae AakIeHT OyJeT ciellaH Ha OOLIHOCTb
METOJIOB MO3HaHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKyJsipHas Teopus B (U3MKE), 3aKOHBI COXPaHEHUS
Macchl U DHEPrUM, 3aKOHbI TEPMOJMHAMUKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHHUH BEILLECTB U JPYToe.



B TO Xxe Bpems B coaepXaHUM TMpeaMeTa il KIAacCOB XHMHUKO-
Ouonornyeckoro mpoduis OONbIINKA yAETbHBIA BeC OyIeT MMETh OpraHh4yecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXHOCTH  JJisi  Oojee
O0CTOSATENIbHOIO  PAacCMOTPEHUSI XMMHMUYECKOW  OpraHM3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMbI, B COCTaB KOTOPOM BXOJAT, K TMpUMEpYy, TaKue
CTPYKTYPHBIE€ KOMIIOHEHTBI, KaK JUIUAbI, OCJNKH, VYIIeBOAbl, HYKICHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBE M CBOWCTBAX IPEICTABUTENECH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEHIECTB CIYXaT OCHOBOW ISl W3y4YCHUS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUs, TTUIIEBAPCHHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUSI
OOIIIEHaYYHBIX METOAO0B MTO3HAHUS U OIbITA MPAKTUYECKOI0 MPUMEHEHHS HAYYHBIX
3HAHUU M3y4YeHHUE MpeaMera «XHUMUs» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3X C Y4YE€OHBIMH TMpEeAMETaMHu, BXOJALIMMU B COCTaB
NpeIMETHbIX obOsacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHbopMaTHKa» U «PyCCKHii S3bIK U TUTEpATypay.

[Ipu u3ydenum ydeOHOro mnpeamera «XuUMHUS» Ha YrayOJEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero obuiero odpazoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii IEPBOCTETICHHON 3HAYUMOCTH SABJISETCS (DOPMUPOBAHHE OCHOB
HAYKM XHUMHUU Kak o0O0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTH YEJIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemenue
ATOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3YYEHHs] TpeIMeTa MpenoaraeTt
peann3almIo TAKUX LIEJIEH, KakK:

. dbopMupoBaHue MNPEICTABICHUNA: O MaTepUaTIbHOM EIUMHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ Beayllel poju B 00ECleueHUH YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA: B PEIICHUN IIPOOJIEM AKOJIOTHYECKOM, SHEPIeTHISCKON U IHIEBON
0€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHaloB, HOBBIX
HUCTOYHUKOB DHEPrUHU, B OOECIICUCHUU DPAIMOHAJIBLHOI'O MPHUPOJOIOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHMS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

. OCBOEHUE CHCTEMBI 3HAHMH, JEXKallMX B OCHOBE XHWMHYECKOMN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpa: (QyHAAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TE€OPUU XHWMHHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU
BCIIECTBA HA  PAa3HBIX YPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHUs XUMUYECKHUX PEaKUUi, O XMMHYECKOM PaBHOBECUHU, PACTBOPAX U
JUCTIEPCHBIX ~ CHUCTEeMax, OO0 OOMMX HAy4YHBIX MPUHIUNAX XUMHUYECKOTO
MPOU3BOJACTBA;



. dbopmupoBanue |y  OOydYaroOlmUXCS  OCO3HAHHOT'O  TOHWMAaHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMUMHUYECKHX 3HAHUU ISl OOBSICHEHMS KITFOUEBBIX
uael u mpoOJeM COBPEMEHHOW XHUMHH, IS OOBSCHEHUS W TPOrHO3UPOBAHMS
SBJICHUM, WMEIOIIHUX ECTECTBEHHO-HAYYHYIO TIPHUPOAY; TPAMOTHOTO pEIICHUS
po0JIeM, CBS3aHHBIX C XMMUEH, MPOTHO3UPOBAHUS, aHAJIN3a U OICHKHU C TTO3UITUN
HKOJIOTHYECKON 0€e30MacHOCTH TMOCJEACTBUN OBITOBOM W MPOU3BOACTBEHHOMN
NESTENHbHOCTH  YEJIOBEKA, CBSI3AHHOW C  XUMHYECKHUM  TPOU3BOJICTBOM,
HCIIOJTb30BaHUEM U TIEpEepaOOTKOM BEIIECTB;

. yrayOjaeHue TPEACTABICHWH O HAyYHBIX METOJax IO03HAHUS,
HEOOXOJIUMBIX JUIsl IPUOOPETEHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEUIECTB U
OO0BSCHEHUS XUMHUYECKUX SBIICHUN, UMEIONTUX MECTO B MIPUPOJE, B MPAKTUIECCKOM
JEATENHHOCTH 1 TTIOBCEIHEBHOMN KU3HHU.

B mutane peanuzanuu nepBooYepeAHBIX BOCIUTATEIBHBIX U PA3BUBAIOLIUX
GYHKIMNA [ETOCTHOM CHCTEMBbl CpeaHEero ooimero oOpa3oBaHMs TPU U3YUCHHUH
npeaqMera «XHUMHS» Ha  yIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTb
IPUOOPETAIOT TaKKE EH U 3a7a91, KaK:

. BOCIIUTaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBICHUN MPHUPOJIBbI,
yBaXEHHUSI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX M TMPUKIATHBIX
UCCIICIOBAHUNA B XUMHUH, (HOPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKU;

. pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHHUIO, CIOCOOHOCTEW K
CAaMOKOHTPOJIF0O U CaMOBOCIHUTAaHUIO Ha OCHOBE YCBOCHHMS OOIICUETIOBEYECKUX
LICHHOCTEI;

. pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTCIUICKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEN 00yuaromuxcs, GopMUpOBaHHE Y HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CaMO00pa30BaHUIO M HEMPEPHIBHOMY OOpPA30BAHHIO KAK YCIOBHUIO
YCTENHON MpodeCCHOHATBHONW M OOIIECTBEHHON NEATETbHOCTH, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3J]0POBbIO M MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

. dbopmMupoBaHue yMEHU I u HABBIKOB Pa3yMHOT0
TIPUPOIOTIONIH30BAHNS, PA3BUTUE IKOJIOTHIECKON KYIbTYPhI, TIPUOOPETEHHUE OIbITa
0OLIECTBEHHO-TIOJIE3HOM IKOJIOTHYECKOM eI TEIbHOCTH.

OOmiee YUCIO YacoB, MPEAYCMOTPEHHBIX JMJIS W3YyYEHUS XHUMHHM Ha
yrayOJeHHOM YpPOBHE CpEeIHero obiiero obpasoBaHusi, cocTaBisier 204 yacos: B
10 xmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 ygaca (3 4daca B
HEJIETTIO0).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHH.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHUYEeCKUX COCNMHEHMSX. THMbl TUOpUIM3AIMM ATOMHBIX opOuTanein
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 CcBOOOAHOM pagukaine, Hykieopuie u
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepus. Buabl u3omepun: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBinenrie o kiaccupukanuu oOpraHuveckux BemecTB. l[loHsTue o
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U kiaccuukaius OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO TMPEBPALIEHUIO OPraHUYECKUX BEILIECTB MPU HArPEBAHUU
(mnaBneHue, OOYIJIMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYII
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMosorudeckuil psj aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUnuii paJuKaIbHOIO 3aMEIECHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONPONAaH, IHUKIOO0yTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMUKJIOTEeKCaH) IMUKI0aTKaHoB. CrocoObl MOMydeHUs U
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KadecTBeHHbBIE peakMy Ha JBOWHYIO CBs3b. CHIOCOOBI MOMYYEHHSI U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
CONpsKEHHBIX TUeHOB. CrocoObl MOMy4YeHHs U IPUMEHEHHE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepHsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3aluH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomarnueckue yriieBoaopoisl (apeHsl). ['omonmoruyeckuii psifi apeHoB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM paJMKajle, pPEeaKUuyd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonumepuzamus crupona. CrocoObl MoiaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYINY, HUTPOrpyNmy, IUAHOTPYIIY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
rajJOreHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJOB Pa3IUYHbIX KiaccoB (oOeciBedyMBaHUE OpPOMHOW WIIH
WOHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOICHCTBUE all€TUJIIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomuieHHe C KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla W JTaHona). ['omonormueckuit psma, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUUMHU 3aMEIICHUs, Jeruaparaluuu, OKHUCJIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie »¢uper, HOMEeHKIaTypa U n3oMepusa. OCOOEHHOCTH (U3UIECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o MexaHW3Me peakIui HYKICO(UIBHOTO 3aMElIeHUs.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBoricTB (penosa. KauectBeHHbie peakuuu Ha (eHon. TokcuyHOCTh (eHona.
CrniocoOb! monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOHN Tpymnmbl. ['oMonornyeckue psijpl aabAErUJ0B U KETOHOB, OOIIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bl MOy4eHUs: ¥ MPUMEHEHUE aIbJErUI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEEIbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upbl. ['oMonoruueckuit psan, obuias ¢opmysna, HU3OMEPHS H
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

O6mras xapakTepuctuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TH-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U aJIbJIETHIHON
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxnaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOTydeHue 3(upoB 1emiono3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B AJIBJIETH] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
rugpokcuaom Menu(ll), xumMuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3o0TcoAep:Kalue OpranHnyecKue coenHeH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA alM()aTHUECKHX aMUHOB: OCHOBHBIE CBOWMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiIuHa. B3anMHOeE BiMsHUE TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIE NPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpupomnHeie monumepbl. [lepBuuHasi, BTOpUYHAs U TPETUUHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AlUU, CPEIHSS MOJIEKYJsIpHas



macca. OCHOBHBIE METO/ABl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCJAMHEHHH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPUA, TOJHCTHPOJ, MOJIUMETWIMETAKpHUIAT, MOJUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIJibl OpPraHMYeCKOro COEIMHEHUS TI0
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM MCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPTaHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBS3EW NPU U3YYEHUU OPraHUYECKOW XMMHHM B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TTOHITHS: SIBICHUE, HAYYHBIN (aKkT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BeleCTBa, (U3MYECKUE BEJIUYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



GoTOCHHTE3, HbIXaHHWE, OCEIKH, YIJAEBOABI, XHUPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

, HQHOTCXHOJIOI'1H.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHM A [TIPOI' PAMMBI 110 XMMHNUHA
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs BBIIEICHBI CJICAYIONIME COCTaBISAIONINE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIECIIEHNIO; HAIMYNE MOTUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMu TOBEJCHHUSA; HalU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
YKU3HEHHBIE TUIaHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMera «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesATEIbHOCTH
00yyJaromuxcsi B Mpoliecce peain3aiuu 00pa3oBaTeIbHOM IS TEILHOCTH.

JIn4HOCTHBIE pE3yJIbTaThbl OCBOEHUS MpeaMera «XUMHUSD» OTPaXaroT
c(hOpMHUPOBAHHOCTh OTbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHUCJIEC B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaXXCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHUA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LEHHOCTHOI'O OTHOLIECHHS K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TMPOLIECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPWIOKEHUS] XUMUM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yibTaT
JUIMTENTbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIIEPUMEHTAJIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/10pPOBbIO;

coOmroeHuss mpaBui O€30MacHOro0 OOpalleHusi C BEIIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM MNpPaBWI HHIWBUAYAIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOJICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIIEHHM NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJIAM TPYJa U PE3YJIbTaTaM TPYIOBOM JAESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKCHUM XUMHHM IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTHYECKON HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHl, B pPEHICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TIOHMMAHUSA CYIIHOCTH METOJI0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HayuyHbIX (PAKTOB M HUMEIOLIUXCA JaHHBIX C 1EIbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yIbTaThl OCBOCHHS MPOTpaMMBbI IO XMMHUU Ha yYPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTHHBI MHUPA M CHEIU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHBIC NEeHCTBHs (MO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOTHYECKHUE IEMCTBUSL:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh LENu JACATEIbHOCTH, 3ajlaBasi MapameTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHUHM 3HAHMM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCyXAEHHUS (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakiuyu — MpU PEIICHUH Yy4eOHBIX TMO3HABATENIbHBIX W MPAKTHUUECKUX 3ajiad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMyIHpOBaTh LIETU U 33]1a4U UCCIICIOBAHUS, UCTIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IJIAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOAEIAHHOM padoTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora ¢ nugopmanmeii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN W PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMaNHe: TPUMEHATh MEXIpeAMEeTHbIe ((U3uYecKkue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJIEU, (POPMYITUPOBATH CBOU MPENTI0KECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEIOBAaHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBIC YHUBEPCAJbHbIe YUYeOHbIC 1eCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJIJHEHUM Y4YE€OHBIX M HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haumbosee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI 10 XUMUU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
0 OCBOCHHIO, MHTEPIIPETAIlM U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JEATEILHOCTH
IO TOJIy4YEHHIO HOBOTO 3HAHMSA U NPUMEHEHHIO 3HAHUN B Pa3jIMYHbIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAaThl IPEACTABICHBI 10 ToAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHUMHUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/JaHUM HOBBIX MATEPUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BIIAJICHUE  CUCTEMOW  XWMHUYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUM 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEIILHOCTb, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(nmepuoguueckuit 3akon J[. M. MenaeneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHMMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEACTABICHUA
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (HAa MPUMEPE MPOU3BOACTBA METaHOJIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JJIsl COCTABICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid  IOCPEJACTBOM  COCTABJICHUS
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIC OPraHUYECKUX BEUIECTB (3TUJIEH, AllETWIEH, TONYOJ, TIIULEPHUH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOMIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, UKIIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIHOD  CBSI3b  MEXKAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KPaTHOCTH U TUIIa KOBAJIEHTHOM CBSA3M (G- U T-CBS3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEIIPHON JESITEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTHSIMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OpMHPOBAHHOCTh YMEHHI: TIPOBOJIUTH PACUETHI 10 XUMUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYCCKOU
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTA YEIOBEKAa, CBA3aHHOW C MepepadoTKoOU
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OSKCIEpUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPTraHMYECKHUX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHus ¢ BeUIeCTBaMU M J1a0OpaTopHbIM 000pYIOBaHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, TPEACTaBIAThH B pa3IuyHON ¢opme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa SKOJIOTHYECKH 11€71eCO00pa3HOTrO MOBEAEHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIc nokazatens [1/K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKON MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 10 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 10
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 16 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 16 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHYeCKHe YTIIEBOIOPOIBI (ApEHBI) 10 https://m.edso00.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 8 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 8 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 58
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
3.1 . @ 13 1
Criupret. denon https://m.edso0.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. Kapb6oHoBbie kucinoThl. ClioKHBIS 21 htts://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE 10 https://m.eds00.ru/d69df650
Wroro no pazueny 44
Pa3nen 4. A3orcoaepikaniue opranniecKue coeJuHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 15 htts://m.edso0.ru/d69df650
Hroro no pazueny 15
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 9 bubmorexa IOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COEIMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmiorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa LOK
. P https://m.edso0.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpPraHUYeCKUX COeqUHEHN A 1 bubnmorexa LIOK
P ) https://m.edso0.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CHUCTEMaTUYeCcKast bubmmorexa LOK
https://m.edsoo.ru/c212dd21
nomenknatypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OPraHNU4YeCKOW XUMHH https://m.edsoo.ru/ba5706aa
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK

8 y
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHN PSL,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOMCTBA alIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B

11 npupozne. CriocoOs! moay4eHus bubnmorexa [JOK

pHpoe. yi https://m.edsoo.ru/259b0a5h
Y IPUMEHEHUE aJIKAHOB
[HuknoankaHsl: 001Ias
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHHE

bu6muoreka [IOK
13 Pemenue pacu€THbIX 3a1a4 Ha noumorexa L

https://m.edsoo.ru/bf84d8eb
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekynl. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
IIpaktuyeckas padora Ne 1 o
17 teme "[lonydyenue sTuieHa U bubmmorexa [JOK
i . https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ea9921
BeIIECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

https://m.edso0.ru/04298c0a
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XHUMHUYECKHE CBOWCTBA

bu6moreka [IOK

20 CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
IIPUMEHEHHE aJIKaJIHEHOB https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKUH A,
obmas hopmyia,

22 HOMGHK?;aEypya, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMHUECKON bubmmorexa LOK

https://m.edsoo0.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOMCTBA apEHOB: bu6mmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy IPUCOCTHHEHNS, bubmmorexa LIOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 OTpeJIeTICHUE MOJICKYIISIPHOM bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
['enernueckas CBA3b MEKIY

34 Pa3IMYHBIMU KJaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM
XUMHYECKHUX PEAKIUH.

35
CucremaTtu3zanus u 0000IICHIE
3HAHUM 1O TeMe

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadotku. [Ipumenenne bubmmorexa LIOK

https://m.edso0.ru/21f9de78

MIPOAYKTOB NepepabOTKu HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IUYHBIMH KJIacCaMu

YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IUTAJION€HAJIKAHOB C MAarHueM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUH 10 pa3aen bubmorera [JOK
" P \ Y https://m.edso0.ru/20e89f22
YrieBo1opoabl
43 KontponbHas pabota o teme bubmuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OJHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmorexa HOK
Y, P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 MPEIENLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocthie 2¢upsi: bu6nmoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3MYeCKHe U XUMUYECKUC https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 X i
MMIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padota Ne 2.

53 Pemmenne skcriepuMeHTaIbHBIX bubnuorexa LIOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUU 110 TEME https://m.eds00.ru/1810cb9b
AJTBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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ANbIeruapl U KETOHDI:

56 (u3HUYecKre CBOMCTBA; peakIuu bubmmorexa LIOK
P https://m.eds00.ru/c887425¢
MIPUCOSTMHCHHUS
Peakuuu okucieHus u
57 KauyeCTBEHHBIE PEAKIIMU bubmorexa LOK
pearh https://m.edso00.ru/a393baa9
aJbJIETUI0B U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albACTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
M3omepus 1 HOMEHKIIATypa
60 Ka 605013171)( KHUCJIOT nyp bubmorera [JOK
P L https://m.eds00.ru/700cc87b
(bu3mvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa OK
P https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OCcoOEeHHOCTH CBOMCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCcoOEeHHOCTH CBOMCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
bopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBoicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[Ipaktuyeckas padota Ne 3.

69 Pemmenue skcriepuMeHTaIbHBIX bubmuorexa LIOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCHOThI. ClioKHbIE 3QUphI"

Kupsr: HHe, QU3NYECKU
70 u XIEMH::EI?:IG CeB’O(I\%I)C”fBa o Bubmmorera [IOK
https://m.edso0.ru/al19c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B mpupoze

72 MBpI1a Kak COJIA BBICIIIAX bubamorexa [JOK

https://m.edso0.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpenctBax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKLIUN
Cucremaruzanus 1 00001eHne bu6mmoreka [JOK

75 .
3HaHUI MO TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTJIeBOJIOB (MOHO-, TU- U https://m.edsoo0.ru/7a9693al
MOJINCaXapu/Ibl)

Momnocaxapusl: pusznyeckue
7 CBOICTBa If Haxof eHHE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
pupoe
[IpumeHeHne rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupoae u https://m.edso0.ru/eb0384¢e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
83 .
3HAHWU IO pa3Jeny https://m.edso00.ru/08d4364c
KonTponbhas pabora o teme
84 "Kucnopoacoaepxaiiue bubmmorexa [JOK
poAcoAcpratl " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) Myna I/I3OMeyI/I$I bubmorera LIOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HYCCKHEC
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
ann(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5¢f80
AHI/IJII/IHZ CTPOCHUC aHUJINHA,
87 0COOCHHOCTH XUMHYECKHUX bubmmorexa [TOK
N https://m.edso0.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edso0.ru/d1773e80



https://m.edsoo.ru/6216e766
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cBoiicTBa. OTOebHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHMYECKOC 3HAUCHHE bubmorera [JOK
https://m.edso0.ru/77df705a
aMHHOKHUCIIOT. CHUHTE3 1
THIPOJIU3 TICTITHIOB
o1 benku xak npupoaHbie but6mmoreka [IOK
MOJIUMEPBI; CTPYKTYPBI OEIKOB https://m.eds00.ru/429e9899
but6mmoreka [IOK
92 XUMUYECKUE CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
AzoTcozepikaiiue
TeTEPOLUKITHYECKUE
93 coe I:/IHHCHI/ISI Hyxnennosbie bubmorexa OK
! Y https://m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Onosiornyeckas poib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" % https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe CoeMHEHUs"
[Ipaktuyeckas padora Ne 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTMHECHUM"
KonTponbHas padbora o teme
96 "A3zoTcoaepxaniue bubmmorera [IOK
AACPATL " https://m.edso0.ru/ce561bc7
OpPTraHUYECKHE COSTUHEHUS
97 OcHOBHBIE TIOHSTHS XUMHUH bubnuorexa [JOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U
MOJIUKOHIECHCAITHS

https://m.edsoo.ru/7aa63ebd

IImacTtmaccel. YTunuzanusa u

bubmuoreka [JOK

%8 nepepadboTKa MmiIacTuKa L https://m.edso0.ru/82242e0f
DnacToMephl: HATyPaTbHBII

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorexa [IOK

https://m.edso0.ru/246103ec
Pe3nna
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAUCHUS
[Ipaktuyeckas padota Ne 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a7a4 o reMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIHAS
M3y4EHHOT0 MaTepuaa 1o TeMe bu6nmoreka [IOK

102 1
"BbicOKOMOIEKYISIpHbIE https://m.edsoo0.ru/6a22b1e8
coeMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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MHNPOBEPAEMBIE HA EI'D 11O XUMHUU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeJIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl CPeHEro o01ero
o0pa3zoBaHus

1

BrnaneHnue cucteMoil XUMHYECKHUX 3HaHI/II71, KOTOpas BKIIFOYACT:

1.1

OCHOBOTIOJIATAOIINE TIOHATUS (XUMUYECKHIA JJIEMEHT, aTOM, W30TOIIbI,
3JIEKTPOHHAst 000J104YKa aToMma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHE aToMa, HOH, MOJIEKYIa,
BAJICHTHOCT, ANIEKTPOOTPHUIATENBHOCTb, CTETEHb OKHCJICHUS,
XUMUYECKasi CBs3b (O- W T-CBsA3h, KpaTHBIC CBS3M), THOpHIUA3AIUS
aTOMHBIX OpOWTanell, KpUCTAIMYecKas pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSpHBIE 00BEM, MOJSpHAs KOHLEHTPALMsS, PacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOJIHBIHI
ckeneT, (yHKIMOHANbHAsI TPYIMMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  u3omepusi  (CTpyKTypHas,  TreoMeTpuueckas  (IIucC-,
TpaHCU30MEPHs), TOMOJOTUYECKUI psi, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCTIOPOJI- U a30TCOJepIKAIINe COSTUHEHHs, OMOJOTUYECKH AKTHBHBIE
BelecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMEP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSTUHEHUSI, KPEKUHT, PUPOPMUHT, THITHI
XUMHYECKHX peaKuii (OKHCIUTEIBHO-BOCCTAHOBUTENBHEBIC, JK30- U
SHAOTEPMHYCSCKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U T€TepOreHHBIC,
oOpaTHMble ¥ HEOOpATUMBIC), PACTBOP, DJICKTPOIHUTHI, HEIJICKTPOIHTEHI,
ANEKTPOIUTHICCKAST JTUCCOIUAIUS, CTCTICHb TUCCOIMAIINN, OKUCITUTEb,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpPHs XUMHUYECKOTO CTPOCHHSI OpraHUYeCKHX
BemiectB A.M. BytiepoBa, Teopusi 3JIEKTPOIUTUYECKON AMCCOIUAINH,
[lepuonnuecknii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHUH, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIME B OCHOBE NMOHMMAHHSA MPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE IMPEICTABICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJISIDHOM YPOBHAIAX

1.3

MMpEaACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKL[HfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux




IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

Q)aKTOHOFH‘ICCKHe CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUU U
Oe30mmacHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpTraHN4YCCKUX BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIO0BCKA

1.5

o0miye HaydHble TMPUHIMIIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INPpU3HAKH U  B3aMMOCBA3b  U3YYCHHBIX HOH?ITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIWC IIOHATUA TIPHU OIIMCAHWU CTPOCHUA U

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpaALCHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUN C TMOHATHSIMHU W TPEACTABICHUSIMU
JIPYTUX MPEAMETOB sl 0OJiee OCO3ZHAHHOTO MOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AWHCTBA MHUPa

CdopMupoBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaAauMMCHOBaHUs XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOTO COro3a
TeOpeTI/I‘-IeCKOf/'I u HpHKJIa,HHOfI XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHA (DOpPMYNI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCUICCTBA, CaMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAaHHsA H

KPUTEPHH IS KITACCU(PUKAIIN H3yYaeMbIX XUMUYECKIX 00BEKTOB

4.2

OPraHnvdcCKrUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA H

KPUTEPUH IS KINacCU(PUKAIIMH N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3IMYHBIM TMPHU3HAKaM (YHCITYy W COCTaBYy pPEardpyrollnX BEIIECTB,
TEIUIOBOMY d(PQEKTy peakiud, H3MEHEHUIO CTENEeHEH OKHCICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

ChopMHUpPOBAHHOCTh YMEHHUS XapaKTEPHU30BATH JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHMHM) ¥ HWOHOB
XUMHUYECKUX 3J1IeMeHTOB 1 — 4 nmepuoaoB [lepuoauueckoit cuctemsl ..
MeHeneeBa U UX BaJCHTHBIC BO3MOYKHOCTH, UCTIOIB3YS TOHITHS S-, p-,

d'SJICKTpOHHBIe 0p6I/ITaJ'II/I, OHEPIrCeTUYICCKHUEC YPOBHU




C(bOpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCEPHOCTH H3MCHCHUSA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06pa3yeMHX HMH COCIUHECHHUU II0

nepuojaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaKUui U pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

YpPaBHEHUS DPEaKLMKM pa3JIMYHBIX THUIIOB; IIOJHBIE U COKPAILIEHHBIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU peaKUUU UIYT A0 KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CdopmupoBaHHOCTH YMEHUS MOITBEPHKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpPAaX XapaKTep 3aBUCUMOCTH PEAKLIMOHHOMN
CHOCOOHOCTH OPraHMYECKUX COCIMHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- M M-CBSA3H), B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKKe OT OCOOCHHOCTEH pean3aluy pa3InuHbIX

MEXaHU3MOB MPOTEKAHUS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3aIACAMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCTh YMEHHMsI XapaKT€pHU30BaTh COCTAaB W BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIuHEeHUH (MPOCThIe BEIIECTBA, OKCU/IbI, TUIPOKCUIbI, CONH;
yII€BOJIOPOABI, IPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aJbACTHAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbL, AMHUHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTE yMEHHUS MPOBOAUTH PACUETHI MO XUMHUECKUM
dbopMylnaM U YpaBHEHHMSIM XHUMHUYECKHX PEaKIHi C HCIOIb30BAHHEM

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_IGCTBa) npoayKra p€akuuu, €CiIu OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUJIC paCTBOpaA C OHpC,Z[CJ'IéHHOfI MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA MIIH JJAHO B U30BITKE (MMEeT IPUMECH)

10.2

MaccoBOW WM 00BbEMHOI 10JIM, BBIXO/1a IPOAYKTA PEAKIIMH

10.3

TETUIOBOTO 3P eKTa peaKImii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKJICHHMIO XUMHUUYECKOMH (I)OpMy'J'ILI BCIICCTBA




11

Brnanenue cucrteMol 3HaHMM O METOJAxX HAayYHOTO IO3HAHMS SIBICHHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BEIUECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTH‘IeCKOﬁ JIEATEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KM3HU

12

ChopMupOBaHHOCTH YMEHHUSI TPUMEHSATh (UCIIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAX BEHIECTB ISl SKCICPUMEHTAIBHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHMS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHbIC XMMHYECKHUE 3HAHUS JUIsI OOBSICHEHUS W TPOTHO3MPOBAHUS
SBJICHUHM, WMEIOINX €CTECTBEHHOHAYUYHYIO TIPUPONY; JUISI TPUHSITHS

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
JKCIIEPUMEHT (NOJydeHHEe W H3Y4YE€HHE CBOMCTB HEOPTraHWYECKUX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOIECPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM MPaBUII
Oe3omacHoro  oOpaiieHus €  BemlecTBaMHM M JabOopaTOpPHBIM
obopynoBanueM; (HOpMYIUPOBATH LIETTU UCCICIOBAHHUS;, MPEJCTABIATH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBAaHHOCTH YMEHHSI OCYIIECTBIATH LIEJICHANPABICHHBI MOUCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHbIX HCTOYHHUKAX (HaydHast U y4eOHO-
Hay4yHas JIUTepaTypa, CpeAcTBa MaccoBoi uHbopManuu, ceTb IHTepHEeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMamuio,
nepepadarbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJIEHHOU

yueOHOM 3aadeit

15

ChopMupoBaHHOCTh YMEHHSI  NPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIMIO C TIO3UIHMK SKOJOTHYECKOW OE€30MacHOCTH
MOCJIC/ICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JCSTEILHOCTH YEJIOBEKa,
CBSA3aHHOM C TepepadOTKONW BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS  HA  JKUBBIE  OpPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAas CMBICI TOKa3aTels MpeaebHON
JOMYCTUMOM KOHIEHTpAallUd, W TOSACHATH Ha MpUMepax CIOCOObI
YMEHBIIICHUS U MPEIOTBPAIICHUS] UX BPEIHOTO BO3JICHCTBHS Ha OPraHU3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

TeOpCTI/I‘-IeCKI/IC OCHOBbI XUMHH

11

Crpoenune BemectBa. CoBpeMeHHasi MOJENIb CTpOEHMsI aToMma. Pacmpenenenue
AJICKTPOHOB TIO DJHEPreTHYecKUM YpoBHSIM. Kiaccubpukamumss XUMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHUSI SHEPreTHUSCKUX YpOBHEH aToMoB (S-, p-, d-
3neMeHToB). OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KoH(Urypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumudeckux siaemeHtoB .. Menneneesa.
Ousnyeckuit cmbica Ilepuoanyeckoro 3akona .M. Menneneesa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB DJJIEMEHTOB M HX COEIMHEHHH 10
epuoiaM M TrpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniaTeIbHOCTh. CTENEeHb OKUCIECHUS

1.4

Buabsl xumudeckoit cBs3u (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaSI)
1 MEXaHU3MBI €€ O6pa3OBaHI/I$[. MC)KMOHeKyJ'ISIpHLIe B3auMojaecTBHs. BemecTna
MOJICKYJIIDHOTO HW  HEMOJICKYJIAPHOTO CTPOCHUA. Tunel KPUCTATNINICCKUX

pCIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peI_I_IéTKI/I

1.5

Xumuueckas pcaknus. Knaccmbnxaunﬁ XHUMHUYCCKUX peaxunﬁ B

HEOPraHMYECKON U OPraHN4YEeCKOM XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (heKThl XUMUYECKHX peakiuid. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMBI€ pCaKmuu. Xumudeckoe PpaBHOBECHC. (DaKTOpBI, BIMUAOIIMEC Ha

cocTosinre xumudeckoro paBHosecus. [Ipunnun Jle Hlarenne

1.9

QHGKTPOJII/ITI/I‘-ICCKEUI JAUcconuanus. CunbHble U cla0bIe QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂLHaﬂ, meao4YHasd. CrerneHn

Jucconyanuu. Peakiyuy HOHHOTO oOMeHa

1.10

Iunponus coneii. Monnoe mpousBenenue Boabl. Bogopoausiii nokazarens (pH)

pacTtBopa

1.11

CnocoObl BBIPpAKCHUS KOHIOCHTPALIUHU PACTBOPOB: MaCCOBast JOJIA paCTBOPéHHOI‘O
BCIICCTBA, MOJISIpHAsA  KOHUCHTpAaLUs. HaCBIIJ_[eHHHe 1N HCHACBIIICHHBIC

pacTBOpBL, PaCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC pcaKknuuu. HOBG[[CHI/IG BCHICCTB B Cpclaax C

pasHbIM 3HaUeHHeM PH. MeTo bl 2IeKTpOHHOTO OasiaHca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Knaccugukanus Heopranmueckux coequHeHnii. HomeHkinatypa HeopraHu4eckux

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAIJIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, ajdlOMUHUN, IIUHK, XpOM, KeJe30, MeIb) U uX coeauHeHuil. OOmme

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHMNH  (OKCHJIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

#HPar##H# nentudukanus HeopraHMueckux coeAnHeHuil. KauectseHHble

pC€aKku Ha HECOPraHNYCCKUEC BCIICCTBA U NOHBI

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4EeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-ruOpuan3anuu
opOutaneir aTOMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOI'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/IBOMCpI/I}I " N30MEPbI

3.2

Ilonstne o  ¢yHkuMoHanmbHOM  rpynme.  OpHeHTanuoHHBbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o KiIaccUpUKAMKM OpraHUYECKUX BemiecTB. HomeHkmatypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBaukosa. [IpaBuio 3aiiesa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHUE, JETUAPHUPOBAHUE,
TEPMHUYECKOE pa3I0KEHUE, KPEKHHI, H3oMepuszauus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Cnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pasmepoM nukiIa. Peakiuy mprucoeIMHeHNS U PAIUKAIBHOTO 3aMEIICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, TUApATallusi), TOPEHUsl, OKHCICHUS U
nonuMepuzanuu. [IpoMblnuieHHble W Ja00paTOpHBIE CIOCOOBI  MOJyYEHUS

AJIKCHOB

3.7

AnkaaueHbl. XHUMHWYECKHE CBOWMCTBA aJKaJUEHOB: PEAKIUHU MNPUCOCIUHEHUS

(rugpupoBaHHe, TaJOT€HUPOBAaHWE), TOpeHHs W noiaumepusanuu. [lomyuenue




aAJIKaJHUCHOB

3.8

AnkxuHpl. XMMUYECKHUE CBOMCTBA: pcaknuu IMpUuCoOCANHCHUA (FaHOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUC, THApaTallnsd, I‘I/I,Z[pOFaJ'IOI"eHI/IpOBaHI/IC) KaK cImoco0 MMOJIy4CHUsA
NOJIMMEPOB W APYIrUX IIOJIC3HBIX IIPOAYKTOB. Peakuuu 3amereHus. FopeHI/Ie
allCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHHA IJId CBAPKU U PC3KU

MCETAJIII0B. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

Apenbpl. XuUMHYECKHE CBOMCTBa O€H305Ia: peakiuu  DIEKTPOPHILHOTO
3aMeIleHus, NPUCOENUHEHUs (TUAPUpPOBaHME, TaJOreHupoBaHue). Peakuns
roperusi. OcOOEHHOCTH XUMHUYECKUX CBOMCTB Toxnyona. llomydenue OeH3zona.
Oco0OeHHOCTH XMMHMUYECKHUX CBOWCTB cTupoya. lloaumepusauus crtupona.

Crioco0bI oTy4eHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBa:
B3aUMOJICHCTBUE €  HATPUEM KaK CHOCOO  YCTAHOBJIEHHS  HaJIWYMS
THAPOKCOTPYNIBI, €  TajoreHOBOJAOPOJAMH  KaK  CIOCOO  MOJydeHHs
PacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeruapaTtanus. Peakuus ropenus.
[lony4yenune »sTaHONa: peakuuss OpPOXKEHUS IUIIOKO3bI, THUIpaTalyds H3TUIICHA.
OTUJICHITIMKOJIb U TJIMLEPUH KaK IMPENCTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®denon. XumHuueckue cBoWcTBa (peHona (peakuuu C HaTpUEM, THUAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeNeibHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAaKIUU Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOTo
3epkanay, B3aumoaencteue ¢ rujgpokcuaom menu (Il). Iomydenne nmpenenbHbIX
aNbJIETU/IOB: OKUCJIEHWE CIUPTOB, TUApaTalUsl aleTWwIeHa. ALETOH Kak

npeacTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUSA allICTOHA

3.13

KapOoHOBbIE KHCIIOTBI. XHMHYECKHE CBOMCTBA NpEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypPaBbHHOM KHCIIOTHI.
[lony4yeHue mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHHE
AJIKaHOB, AJKEHOB, IIEPBUYHBIX CIUPTOB, aJbJCTHIOB. BbIcIIne npenesbHbE U

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple »¢pupbl u kupbl. CrocoObl TONYyYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumoctp peaknuu sTepudukanuu. IlpuMeHnenue crnoxHbIX 3(UpPOB B
MUIIEBOH M HapproMepHON NpPOMBIIUIEHHOCTU. KUpBl Kak ClOXHbIE 3(UpHI
[JIMIEpUHA U BBICIIMX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA KHMPOB:
THJIpUPOBaHUE, OKUCIeHue. ['Maponu3, WM OMBUIEHHE, >KUPOB Kak CIIOCO0
IIPOMBIIIJICHHOTO TOJIY4YEHHUS COJIeH BBICIIMX KapOOHOBBIX KHMCIOT. MbuIA Kak

COJIM BBICIIHNX Kap6OHOBbIX KHCJIOT

3.15

XHMMHWYECKUE CBOMCTBA TIJVIIOKO3BL: PEAaKIMM C Y4YaCTHEM CIHPTOBBIX U




QJIBJIETUAHON TPYNN U MOJIOUHOKHCIOe OpokeHue. [IpuMeHeHHe TiIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH opranusMa. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuasl. ['maponus
nucaxapunoB. [lonmcaxapuael: kpaxmai, riMkoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmajla, TJIMKOT€Ha M ILeJUIoi03bl. Pu3nyeckue CBOWCTBA KpaxMmaia U
LEJIII0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMmajia: THIpOIHM3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIUIFOJIO3BL: TMIPOJIN3, MOJIy4CHHE
s¢upoB wnemwmono3bl. IloHsATHE 00 WMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHU4YE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOHM, KUCIOTaMH,
pCaKHI/IH ropeHm{. AHI/IJ’II/IH KakK Hp@)ICTaBI/ITCJII) aPOMaTI/I'-I€CKI/IX AMHUHOB.
XYWMHYECKUE CBOWCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OPOMHOM
BOJOM, okwucieHue. [lomydyeHne aMHUHOB aJKWIMPOBAaHMEM aMMHaKa U

BOCCTaHOBJIEHUEM HUTPOIIPOU3BOJIHBIX YIJI€BOJOPOIOB

3.17

AMUHOKHUCIOTBI M O€lKU. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHHYeCcKHe
coenuHeHusi. OCHOBHbIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYEeCKUe
CBOMCTBa OE€JKOB: THAPOININ3, NEHATYpalMs, KaueCTBEHHbIC (I[BETHBIC) peaKluu

Ha OeJkn

3.18

CrtpoeHre M CTPyKTypa IOJHUMEPOB. 3aBHUCHUMOCTb CBOMCTB MOJMMEPOB OT
CTpoeHUs: MoJieKyJl. OCHOBHBIE CIIOCOOBI MOJYYEHHs BBICOKOMOJEKYJISPHBIX
COEJIMHEHUI: peakiuy MOoJIUMEpHU3allud U NoJuKoHAeHcauuu. Kinaccudukarms

BOJIOKOH

3.19

#HPar##H# nenTudrkanus opraHuuecKux coelnHeHnd. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNC OPTaHNUYCCKUX BCIICCTB

3.20

I'enermueckas cBSI3b MCXKAY KiIaCCaMM OPraHNu4€CKUX COGI[I/IHeHI/Iﬁ

XUMHUS U KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >ku3HM. [IpaBuia Oe3omacHOW pabOTBI C EIKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUU

4.2

XUMHUS U 310pOBbe. XUMUS B MEAULMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS B
MIPOMBIIUICHHOCTH. XUMHS M DHEPreTHKA: MPUPOAHBIA W MOMYTHBIA HeTIHON
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HeTu U e€ nepepaboTka (MPUPOIHBIC

HCTOYHUKH YTIJIEBOAOPOOB)

4.3

Xumusg U 3KOJNOorusg. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocnencteus. OxpaHa rugpochepsl, MOouBbl, aTMOochepsl, Giaopsl U GayHbl OT
XUMHYECKOTo 3arpsisHeHus. [Ipobrema OTXOJOB W MOOOYHBIX TPOJIYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrun

4.4

O6I_HI/IC MNpEACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMOJIYYCHHUA XUMHUYCCKHUX




BEIIECTB (HAa TpUMepe MPOM3BOJCTBA aMMHaKa, CEpHOW KHUCIOThI). UépHas u
uBetHas  mertamutyprus.  CTeklo M CWIMKAaTHas  MPOMBIIUICHHOCTD.

HpOMBIH_U'IGHHaﬂ OpraHHU4YCCKas XHUMHUA. CLIpBé JJIsA OpFaHHqCCKOﬁ

MIPOMBIIIIIEHHOCTH
5 HHHPar### Tunbl pac4ETHBIX 3a1a4
#H##Par###PacuéTel Macchl BelIeCTBA WK 00BEMA ra30B MO0 U3BECTHOMY
5.1 KOJIMUYECTBY BEILIECTBA, MACcCE UM 00BbEMY OHOTO U3 YUaCTBYIOIINX B PEAKIIUU
BELIECTB
5.2 ###Par###Pacuérel TeroBoro 3pgexra peakuu
5.3 ##HPar###PacuéTpl 00bEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEAKIUIX
5.4 #H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB
' pEaKinu, eclid OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTpl MacCOBOM WM 0OBEMHOM JTOJIM BBIXOJIAa MTPOIYKTA PEAKIIHH
' OT TEOPETHUYECKH BO3MOXHOTO
#H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE PaCTBOpA C OIpeIeIEHHON MacCOBOM 1oen
pPacTBOPEHHOTO BEIIECTBA
5.7 ###Par###PacuéTel ¢ UCTIOTB30BAHUEM TOHSATHI «MacCcoBast IOJISD», «MOJSpHAsI
' KOHIIEHTPALUS», «PACTBOPUMOCTHY
##HPar##HHaxoxieHue MOJIeKyJIIpHOI (OpMYIIbl OpraHUYECKOTrO BEIIEeCTBa 110
5.8 €ro TUIOTHOCTH M MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIIUX B €r0 COCTAB, UJIH 110

IIPOJYKTaM CrOPAHUs




YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumust, 10 kimace/ Epemun B.B., Ky3semenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; nog penakuueit Jlynuna B.B., Mocksa: «lIpocBemienue»,
2024 — 446 c.

Xumusg. 11 xmacc. YrnyOn€HHbIM ypoBeHb. DleKTpoHHas (popma ydeOHUKA :
yueOnuk / B. B. Epemun, H. E. Ky3bpmenko, A. A. [lpo3nos, B. B. JIyaun ; non
pen. B. B. Jlynuna. - MockBa : IlpocBemenue, 2025. - 424 c. - Tekcrt :
anekTpoHHbli. - URL: https://znanium.ru/catalog/product/2212744 (nata
obparmrenusi: 05.10.2025 r.)

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

MomuanoBa I'. H., Cractuna M. I'. KoandyecTBeHHBIE OTHOIICHUS B
XUMUH // XuMuUs U IKOIBHUKOB. — 2020. — Ne 4.

Xumust (yrayOneHHbI  ypoBeHb). Peammzamusi TpeboBanuit PI'OC
cpenHero odmero o0pa3oBaHUs: METOAMYECKOE TTocodue st yumrens / [A. A.
Kasepuna, M. I'. CractuHna] ; Hayu. pen. H. B. CBupunenkona ; noa pea. A.A.
Kasepunoit. — M.: ®I'BHY «MHcTUTYyT cTpaTeruu pa3BUTHS OO0pa3OBaHU,

2023. - 100 c.: n.

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU
UHTEPHET
* Pecypchl Enunoit KOJUIEKITUU TM(POBBIX 00pa30BaTEIbHBIX
pecypcos (https://m.edsoo.ru/)
e VYpok (POII) https://resh.edu.ru
*  VYpok (Hcropran) https://nsportal.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://nsportal.ru/

(AKnacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesenranus (Mudoypok) https://infourok.ru

[Tpe3enranus (3uanno) https://znanio.ru

Pemry EI'D: https://ege.sdamagia.ru/

VYpox: https://urok.1sept.ru

Ypok, npeserranuu: hitps://multiurok.ru
Ypok (POKCDOP/): https://foxford.ru
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