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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMMa 1Mo XWMHHM Ha YPOBHE CpeaHEro oOmero odpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
cragmapre COO, c¢ yuérom Konmemnuu mpenojaBanus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YpPOBHE YIUIYOJIEHHOrO HM3Yy4YEHHUs 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYUTh OO0IIC00PA30OBATENbHYIO U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON M3 NPUOPUTETHBIX AUCIUILINH.

B mporpamme no XuMuUM HazHadeHUe TmpeameTa «XUMHUS» TOJIy4aeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpOd  oOecrneynuBaeT
MOJIyYCHHUE TPEJCTaBICHUS O IENSAX, COJIEpkKaHUU, OOIIe cTpaTerun oOydeHus,
BOCIIUTAHUSI M PA3BUTUS OOYYAIONIMXCS CPEICTBAMH MPEAMETa, M3y4aeMoro B
paMKax KOHKPETHOTO mpoduis;

e OpraHU3aIMOHHO-TUTAHUPYIOIIAs, KOTOpasi MPeayCMaTPUBAET OMpPEICIICHUE:
MPUHIUAIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTU W3YyYCHUSI Y4EOHOTO
Marepualia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePHCTHUK; MOAXOAOB K
(bOpMHUPOBAHUIO COAEPIKATETLHON OCHOBBI KOHTPOJISI M OIIEHKH 00pa30BaTEIIbHBIX
JIOCTHKEHUM OOydYarolmuxcs B paMKax HWTOTOBOM aTTecTan B ¢Gopme €IUHOTO
roCyJIapCTBEHHOTO HK3aMeHa M0 XUMHH.

[Iporpamma ajist yriyOJI€HHOTO U3YUCHUS XUMUH:

e YCTAHABIIMBACT MHBAPUAHTHOE MIPEIMETHOE COJIEpKaHNe, 00s3aTeIbHOE TS
U3Y4YCHUSI B paMKax OTIACNbHBIX Mpoduiel, mpeaycMaTpuBaeT pacipeaeiieHue 1



CTPYKTYPHUPOBAaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJAEpKaTEIbHbIM
JUHUSM/pasenaM Kypca;

e Ta€T IPUMEPHOE paclpeesieHHe yUeOHOTO BPEMEHHU, PEKOMEHIyEMOTr0 ISt
U3YUYEHUS OTNIETBHBIX TEM;

elipe/yiaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh HU3YYEHHUS  y4eOHOro
Marepuansa C Y4€TOM JIOTUKM IIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIUIO 1IEJIeH U 3a7a4 U3y4eHUs NMpeMeTa Ha
yrayOaEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPEIHETO
oOmero  o0pa3oBaHMs, COJEP)KATEIBHOM  XapaKTEPUCTUKHU  IUIAHUPYEMbBIX
pE3yJIbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOrpaMMBbl CPEIHETO OOIIErO
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAKXKE C y4ETOM
OCHOBHBIX BUJIOB yU€OHO-T03HABATENIbHBIX IEUCTBUN 00Y4arOIIErocs IO OCBOCHUIO
COJIEp KaHUs IIPEIMETA.

[Io BceM Ha3BaHHBIM MO3HULMAM B NPOrpaMMe IO XMMHH IMPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a IpeiesiaMi yCTaHOBJIEHHOM MPOrpaMMOil 10 XUMUU 00s13aTEIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTra «XUMUs»
0CTaéTcsi BO3MOKHOCTh BBIOOpA €ro BApUaTUBHON COCTABJISIONICH, KOTOpas T0JKHA
OINPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQP Ui 00y4eHHUS.

B cootBerctBHM ¢ KoHUenTyanbHbiMU mnojoxeHusMu PI'OC COO o
Ha3HAYeHUM NpeaIMEeTOoB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamnpaBleH Ha pealu3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM OJIYYEHHS] XUMUYECKOTO 00pa30BaHus
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3aLUAX CPEeIHEro NpohecCHOHANBHOTO0 00pa30BaHusl.
B aroli cBs3M n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIeHHE TEOPEeTUYECKONM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro o0pa3oBaHUs B
opranm3zanusx mnpodeccuoHanbHoro oOpazoBaHus. Hapsay ¢ sTtum, B cBere
tpeboBannii ®I'OC COO Kk mIaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (hemepanibHON
o0OpazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHus U3YYCHUE TIPEAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]lady BOCIUTAHUS U COLMATBHOTO
pa3BUTHS OO0ydaromuxcs, Ha (OPMUPOBAHHE Yy HHUX OONIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alMu y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAIIPEAMETHBIA XapaKTep.



CocTaBngmuMu mpeaMera «XUMHs» Ha ypOBHE YIIIyOJIIEHHOTO H3y4YeHUs
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACP)KAHMA OTUX KypCOB B IPOrpaMMe IO XHUMHUHU 32 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxxkaHus KypcoB «Opranuueckas xumus» u «OO0mas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM TOJy4aeT ONPENeIEHHOE TEOPETHYECKOE JIOIOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiyOIeHUs IPEeICTaBICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3ydyeHnne mnepuoanyueckoro 3akoHa W lleproanyueckord CUCTEMBI XUMHYECKUX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEP)KaHNE KYPCOB XUMHUH yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MPeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3A, IPEICTABIECHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO Xe BpeMsa B COOEpKaHMM NpeIMeTa i1 KIACCOB XUMUKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B muane QopmMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yuenun yueOHOro npeamMera « XUMUs» Ha yriyOJ€HHOM YPOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhI. Pemenne 3Toi 3anaun Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
LejeH, Kak:

e popMHUpOBaHME TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U NO3HABAEMOCTH SBJICHUM ITPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beylled pojiu B 00ECHEUEHUU YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIBHOIO MPUPOAOIOIb30BAHUS, B
(GOopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IMPHUPOJHOMN
cpene;

e OCBOCHUE CUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMUYECKON COCTABIISIOLIEN
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHAAMEHTAIbHBIX MOHATHUNA, 3aKOHOB W
TEOPUN XHMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHHUM BEIIECTBA HA Pa3HBIX
YPOBHAX  —  ATOMHOM, HOHHO-MOJIEKYJISIDHOM,  HaJIMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX
peakluii, 0 XMMHUYECKOM PaBHOBECUHU, PACTBOpAX M JTUCIEPCHBIX CHCTEMax, 00
OOLIMX HAYYHBIX TPUHIIMIAX XUMUYECKOTO MIPOU3BO/ICTBA;

 popmupoBanue y oOyJaromuxcs OCO3HAaHHOI'O ITOHUMAaHUSA
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHHUM 1Jis1 0OBSICHEHUS KIFOUEBBIX
uae u npoOjeM COBPEMEHHOW XUMHUU, A OOBSCHEHUS W MPOTrHO3UPOBAHUS
ABJICHUM, WMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY; TPAMOTHOIO pPELIECHUS



po0sieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, AaHAJIN3a U OLEHKH C TO3UITUI
IKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM W MPOU3BOACTBEHHOMN
NEATETLHOCTH  YEJIOBEKAa, CBSA3AaHHOM C  XHUMHYECKUM  IPOHM3BOICTBOM,
UCIIOJIb30BAaHUEM U TIEpepabOTKOM BEIIECTB;

e yIIIyOJIeHHE MPEACTABICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUTsl TIPUOOPETCHUST YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS
XUMHUYECKUX SBJICHUMA, IMEIONUX MECTO B IPUPOJIC, B MPAKTUICCKON ACATEIHPHOCTH
Y TIOBCEHEBHOM JKU3HHU.

B nane peanuzanuu nepBoouYepEeAHBIX BOCIUTATEIBHBIX M PA3BUBAIOLIUX
GyHKUMNA 1IEJIOCTHOM CHUCTEMBbI CpeaHEro oOmiero oOpa3oBaHMs NPU H3YYCHHUH
peaMeTa « XuMUs» Ha YTIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPHUOOPETAIOT
TaKWe MeJId U 33a]1a49H, KaK:

e BOCIIUTaHHE YOCKIEHHOCTH B IO3HABAEMOCTH SIBJICHUI TPUPO/IbI, YBAXKCHUS
K MIPOIIECCY TBOPUECTBA B 00JIACTU TEOPETUUECKUX U MPUKIIAIHBIX UCCIEIOBAHUM B
XUMUH, (OPMHUPOBAHWE MHUPOBO33PEHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

epa3BUTUE MOTUBAIMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O ¥ CaMOBOCIHUTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEUYECKUX
IICHHOCTEH;

e Pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYCCKUX
criocoOHocTeM oOyydaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caM000pa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEITHOM
npodecCHOHaNbHON U OOIIECTBEHHOM AESATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

e popMHUpOBaHWE YMEHHNW W HAaBBIKOB Pa3yMHOTO IPHUPOIOTOIE30BaAHMUS,
pa3BUTHE OKOJOTHYCCKON KyJIbTYphl, MNPHOOpETEHHWE OIbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

MECTO INIPEAMETA B YYEBHOM IIJIAHE

OOmiee 4YMCIIO YacoB, NPEAYCMOTPECHHBIX IS WM3yYCHHUS XUMHU Ha
yTIIyOJICHHOM YpOBHE CpeiHero obiero oopazoBanus, coctapisieT 204 yacos: B 10
kiacce — 136 gacos (3 yaca B Heaenmio, 34 Henenn), B 11 kiracce — 132 gaca (4 ygaca
B Hezleno, 33 Hememn).



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Xumus : 10-#1 knace : yuebnuk : yriny0néunasiii yposens / B. B. Epemun, H. E.
Kyssmenko, B. . Tepenun [u ap.] ; nox penakuueit B. B. Jlyauna. — 11-e usn.,
crep. — Mockaa: [IpocBemenue, 2024

Xumus : 11-#1 knace : yuebnuk : yriny0néunasiii yposens / B. B. Epemun, H. E.
Ky3bmenko, A. A. Ipo3nos, B. B. JIynun; noz pexa. B. B. Jlynuna. — 12-e u3g.,
crep. — Mockaa: Ilpocsenienne, 2025. — 478, [2] c. : un.

COJEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHM4YeCKON XUMMH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, MPEICTABIEHUE O MHOTO00pa3uu
OPraHUYECKUX COCAUHECHUH.

DNEKTPOHHOE CTPOEHUE aroma Yriepofa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENnTOpHbIN). TUObl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe o0 CcBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crpoeHnss opraHnueckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYeCKUX COeOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbBIE 3(HPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN 1
ME30MEpHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupuKamu OpraHuydeckux BemecTB. [loHsTtue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBmanbHbIe Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.



DKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHNYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
OMBITHI 0 MPEBPALIEHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJIECHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEJIEH MOJEKYl OpraHu4eCcKuX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoIOTHUeCKuil psAl aKaHOB, 00IIas popMyIia, HOMEHKIIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKaHOoB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.

XHWMHYECKHE CBOMICTBA QJIKAaHOB: PEAKUHMHU 3aMElICHUs, W30MEpPHU3aLINH,
JNEruIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHHUsS U IPUMEHEHHUE aTKAHOB.

[uxnoankanel. O0mast popmysia, HoMeHKIaTypa U uzoMmepusi. OCOOCHHOCTH
CTPOEHUS U XUMUYECKUX CBOMCTB MAJIBIX (IIUKJIONPONAaH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, HMKIIOT€KCaH ) [UKI0ATKaHOB. CIOCOOBI MOIyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alIKEHOB, SP2-rubpuIu3anus
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umc-Tpanc-) uzomepusi. @U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaKkiMu TPUCOEAVHEHHUS, 3aMEIICHUS] B O-TOJIOKEHHWE TIpPU JBOWHOW CBS3H,
nojguMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxanuenbl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepuszanns conpsykEHHbIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUMHOB, SP-
ruOpuan3aimsi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOCTUHEHHUS, TUMEPU3ALINYI U TPUMEPHU3ALINH,
okucieHus. KucnoTHble CBOWCTBA aJIKUHOB, UMEIOIIMX KOHIEBYIO TPOMHYIO CBA3b.
KauecTBeHHble peakuu Ha TPOHHYIO CBA3b. CrOCOObI MOMYyUYEHUs] U IPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIa, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBoOWMCTBA apeHOB. XHUMHUYECKHE



CBOMCTBa OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIINY 3aMEIICHHS B O€H30IbHOM KOJIBIIEC U
YIJIEBOAOPOJAHOM PAJIMKANIC, PEAKIUUA IPUCOCIUHEHUS, OKHUCJIEHHE TOMOJIOTOB
oensoma. IlpencraBienne 00 OPUEHTUPYIOMIEM [EHCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJKWIbHBIX PaTUKaIOB, KapOOKCHIIbHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB ctupoia. [Tomumepuzanus ctupona. CriocoObl OIyYeHUs U
MIPUMEHCHUE aPOMATHUYECKUX YTIIEBOIOPOAOB.

[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslif yrosib 1 npoayKTsl ero nepepadorku. CrocooOsl nepepaboTku HeTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[TpomykThl mepepabOTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyecKkas CBSI3b MEKY PA3IMYHBIMU KIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peaknuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, MUAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBUe Ha TaJOoTeHNpPOU3BOJAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wIEnound. B3auMoaencTBUE IUTaJIOTCHAIIKAHOB C MarHue€M M IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBedMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallvs, B3aUMOJICWCTBUE AallE€TUJICHA C
aMMUaYHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
YIJIEPO/Ia ¥ BOJOPOIA B OPraHUYECKUX BEIIECTBAX, TOJTYUYCHUE ITUIIEHA U U3YUCHUE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyuekiusamMu «Hedts» u «Yromwy, ¢ oOpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaep:xammue opraHndecKkue cOeAMHEHMSI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W J3TaHona). l'oMonormueckud pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PpEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHCIICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.



[Ipocteie 3¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHYECKUX H
XAMHUYECKUX CBOWCTB.

MHoOroaroMHbl€ CHUPTHI — STWICHIVIMKOIb W riaunepuH. dusndeckue wu
XUMHYECKUE CBOMCTBA: PEAKLINH 3aMEILEHHUS], B3AUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KHCIIOTAMH, KAUYECTBEHHAs! PEAKIINS HA MHOTOATOMHBIE CIIUPTBHI.
[IpencraBnenne o MexaHU3ME PEeaKInii HyKJIeo(QUILHOTO 3aMerieHus. [leficTBre Ha
opranu3M denoBeka. CriocoObl MOTy4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJNEKYJbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYNIBI H
OenzosibHOTO sipa. Pusnueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KauecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco6b1 mosrydenust u mpuMeHnenne peromna. Genondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJeruioB U KETOHOB, OO0Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DPuU3nyecKue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIIUU ITPUCOCIUHEHUS.
OxkucieHue anpJeru0B, KAaYeCTBEHHBbIC peakiuu Ha aubaerujbl. CrocoObl
MOJy4YEHUS U TPUMEHEHHUE aJIbJAETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOM KHUCJIOTHL. [loHATHE O TPOW3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonornueckuit psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUeCKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOWMCTB JKHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHBIX JKUPHBIX KUCIIOT. XKUphI B IpUpo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mmast xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU



Tpynn, CHOUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. llpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B XKU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponmus
nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W Heunono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmania, IVIMKOr€Ha U
HEeUroNI03bl.  DU3NYECKHe CBOWCTBA KpaxMaja M ILEJUTION03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYeCTBEHHAas PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emnono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aNbJAETU] HA PACKAIIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JUXPOMATOM Kaiusi (BO3MOKHO HCIOJIB30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pPEaKIUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcugom meau(ll)), peakuus rivieprHa ¢ THAPOKCUAOM
meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHUCJIOTBI, B3aUMOJEHCTBHE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), BzanmoaeiicTBue kpaxmania ¢ HOA0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJNBY,
«Kap6onoBbie KuciaoTbl. CI0KHBIE dPUPHI».

A3oTcoep:xaniue OpraHuyecKkue coeJUHeHMs.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmuaka. Kiaccudukanys aMUHOB:
anudpaTUIecKue ¥ apoOMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyina, U30Mepus, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJ aJIKWJIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHre aHUINHa.
B3auMHoe BIMgHHME Tpynm aroMOB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHwiInHA. KauecTBeHHBbIE peakinu Ha aHUIMH. CrnocoOsbl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT:  TJMIUH, alaHuH. @Ou3nyecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKlys MOJUKOHICHCAUU, OO0pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benkun kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATYpaIlus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
pacTBOpeHHE OCIKOB B BOJE, JCHATypamus OEIKOB MPH HArPECBaHWH, IBETHHIC
peakiuu Ha O€JKW, pEIICHUE OJKCIEPUMEHTAIbHBIX 33Jlad 10 TeMaMm
«A30TcoJieprKallie opraHu4eckue coeluHeHus» u «Pacno3HaBaHne opraHUu4ecKux
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSAST MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y Triu3aius u nepepadoTka IiacThka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, N30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOJIAIIME TOJIMMEPHI, OMopa3araeMble MOIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUM:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUWE OJKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyJibl OpPraHUYEeCKOTO COCIAMHEHUS TI0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €70 COCTAB, HAX0KACHUE MOJICKYJISIPHON
(b opMyIIBI OPraHUUECKOTO COeTMHEHUsI TI0 Macce (00BEMY) MPOIYKTOB CrOpaHus, 1o
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (POPMYJIbI OpPraHMYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPECICHUE 10U
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kjacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIOICHUE, H3MEpPEHHUE,
AKCTIIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.



®usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYHHBI, C€IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBI TUN MHUTaHUA, OpOKEHUE,
doTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe UCKOMTaeMble, TOTLIMBO.

TexHoNOorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JI.UN. MenneneeBa. CB43b NMEpUOIAUECKOrO 3aKOHA U [lepronueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BELIECTB MO TPYIIAM U liepuogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHele cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.



BemectBa  MOJIGKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIUM PaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukarnys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanums XuMruueckKuxX peakiuid B HEOPraHWYECKOW U OpraHu4eCcKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMHUYECKUE YpaBHEHUS.

CKOpOCTh XMMHYECKOM peakiny, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTanu3aTtopsl.

O6paTtuMble 1 HeoOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAaHOBJIEHUSI.
BaxHelme OKUCIUTENM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHWE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeTaiwioB B [leproindyeckon CuCcTeMe XUMUYECKUX JJIIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHMSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yIiepoaa).



Bonopon. Ilomydenne, ¢usnyueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ 'npuibl. TommBHBIE
AJIEMEHTBHI.

["anmorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3UYECKUEe U
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOAepIKaIlne
COEJIMHEHHU TrajnoreHoB. JlabopaTopHble W IPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucnopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxpaenume B TpHUpPOAE, CIIOCOOBI TOJNYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol( V). CepHucTtas u cepHasi KUCIOTHI U UX cojii. OCOOEHHOCTH CBOMCTB CepHOM
KUCJOTHIL. [IppuMeHeHue cepol U €€ COeTUHEHUI.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4YeHUs, (U3UUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHeHue azoTa
U €r0 COCTMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CnocoObl MOTy4deHUs, (U3HYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0peHus.

Yrinepoa, HaxoXIeHHWE B TOpUpojae. AJUIOTPONHBIE  MOJIU(PHUKAIUY.
duznueckne W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIBI CTEKIIA.

[Tonoxenne metamioB B Ilepruoandeckoil cucteMe XMMUUYECKUX JJIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JOYEeK aTroMoB MeTauioB. OOrue
dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampspkeHuid  MmeTtamwioB.  OOmue  crmocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3HH.



Ob6mas xapakrepuctuka MetaioB |A-rpynmsl [lepuogudyeckoid CHCTEMBI
XUMHUYECKHX 3JIeMeHTOB. Hatpuit u kanuii: monydyenue, Gu3nyeckue 1 XuMUIECKHIe
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHCHUM.

O6mast xapakrepuctuka metauioB |lIA-rpynmer I[leprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE MPOCTHIX BEIIECTB M WX COCAUHCHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOTy4YeHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHAA U
TUIPOKCUIA ATIOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi XxapakTepucThKa MeETauioB 1o004HBIX mnoarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyecKrue 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENbHBIC CBOMCTBA. [loyueHue u npuMeHeHrne xpoma.

Ou3NyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIC CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U ero coeauHeHuil. OKCUpl,
rugapokcunl u conu xene3a(ll) u xenesza(lll). IlonmydeHue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCIIOPOJIE, HM3YYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aUMOJEHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJICHCTBUE TUIAPOKCUIOB ATIOMUHUS U LHUHKA C
pacTBOpaMH KHUCJIOT W IIEJIOUeH, PeIIeHHe IKCIEPUMEHTABHBIX 3a7a4 M0 TeMaMm
«T"anorensl», «Cepa u €€ coeauHeHUs», «A30T U (ochop U UX COCTUHEHUS»,
«MeTaibl TIIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie



MPUHIUINBI OPraHU3alUH XUMHYECKOTO MPOU3BOACTBA. [IpoMblliTIeHHbIE CITIOCOOBI
MOJIYYEHHUs] BaXXHEHIIMX BEIIECTB (HAa MpUMEpE MPOM3BOJICTBA aMMHAaKa, CEPHOU
KHCJIOTBI, M€TaHOa). [I[poMBbIIIIEHHBIE CLIOCOOBI MOTYYEHU METAJIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHHUE OKPYKAIOIIEN CPEbl U €ro MOCIeACTBUSA. Poib XUMUU B
o0ecIeuyeHUHU YHEPTreTUIECKON OE30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIE J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OLITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXXHEHIITUE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHS B CEILCKOM X03siicTBe. OpraHndecKkrue U MUHEpaabHbIe YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKIIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnblie 3anaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM 00bEMY OJJHOTO U3 YUaCTBYIOUINX B PEAKIIUU BELLIECTB, MACCHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) NPOAYKTA PEAKIMH, €CIU OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEAECNEHHOW MacCOBOM J0Jed
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHILIEHTPALIUH BEIIECTBA B
pacTBope, A0JIM BbIXOAa NPOIYKTa PEAKIIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOpPraHU4ecKorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, NePUOIUIYHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, WJCAlbHBIM ra3, (Quanyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocrucTema, onocdepa, MeTadbonu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPbBI, YIIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.



['eorpadusi: MuHEpaABI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHlI.

TexHOmorus:: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYpPrUs, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE TPOU3BOICTBO, IMUILEBAS TPOMBIIUIEHHOCTD,
dbapmaneBTUUECKast IIPOMBIIIJICHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUATIOB, AJECKTPOHHAS
MIPOMBINIJIEHHOCTh, HAHOTEXHOJIOTUU.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMETa «XHUMHS» Ha YPOBHE CPETHETO
o0miero 0o0pa3oBaHMs BBIJIEIECHBI CIEIYIOIMIME COCTABJSIONIME: OCO3HAHUE
OOYYaIOIIMMHUCS POCCHUMCKON TpaKJAHCKOW HMJICHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH LIETTU U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpPaKaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATCILHOCTH
OOy4YaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JEATEILHOCTH.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaxaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECITLHOCTH
oOyyJarommxcsi B MpOoIEcce pealn3aiuu o0pa3oBaTeIbHON AESATETbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPAB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS O COLUMAIBHBIX HOpPMax | TIPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYEOHBIX Y TO3HABATEIIbHBIX 3a/1a4, BBIMOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHWBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUEOHOU ACSITEIHHOCTH;

2) NIaTPUOTUYECKOT0 BOCITUTAHUS:



[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBAXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HaBaTEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIIETYIONIEM aHATTU3e
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC ¢ XUMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHUMAaHUsI [EHHOCTEH 3I0poBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwi 0Oe30macHOr0 OOpalleHUus C BEUIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUI0 MPpodeccruil pa3IudHoOro pojia, B TOM
YuCJIe Ha OCHOBE MMPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyayiied MpPoPEecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;



6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOLIEHUS K MPUPOJE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOOUMOCTH HCIOJb30BAHUSA JOCTHKEHUNW XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIIECTBEHHOMN MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpOOJIeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH U BaKHOM POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHaJIbHOM KyJbTYpbl, B pEUIEHUU TIJI00aIbHBIX MpobeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTrETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHU, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NEATEIbHOCTH;



TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUI0 M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
JEATEIIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS MTPOTPAMMBI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEXKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIeNU(PUKy METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (yHKIHOHAIBHON
TPaMOTHOCTH M COITHAIbHON KOMITETEHITUU 00y4aroInXcs;
CHIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 6a30Bble JJOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKUE pacCykAeHus (MHIYKTHBHBIC, JEIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSTH B IMPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBLIBATH MOJICIIbHBIE MIPEJICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMHUECKON peakiuu
— IpU pEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS JJI BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOII0aTh 32 XOJIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIEeOBAaTEIbCKOW U MPOEKTHOM
NeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE MOCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU MOUCKE U
orobope wuHPOpMAIMK, HEOOXOMUMOW [T  BBINOJTHEHUS YYEOHBIX  3aj1ad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IPU PA0OTE C XUMUUECKON
uHbOpMaIMell: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHUECKHE)
3HaKH U CUMBOJIBI, POpMyJIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ]aBaTh BONPOCHI IO CYIECTBY 00CYk/1aeMOM TEMBI B XO/1€ TUAJIOTA W/NUIH
JMCKYCCHUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTOJTHEHUT
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH pabOThl IO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BHIBOBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOK IO3HABATEIbHYIO
JEATEIIbHOCTh, OMpeaeisis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN C€rnoco0 HMX penieHuss ¢ Y4ETOM TNOJIyYEHHs] HOBBIX 3HAHHMHA O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEINBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOrpaMMbI [0 XMMUU HA YIiIyOnEHHOM
YPOBHE Ha YPOBHE CPEIHETO O0I1Ier0 00pa30BaHusl BKIIOYAOT CHEHUPUIECKUE IS
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B pPa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX C XUMUEH. B



IIPpOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3YIbTAaThl IPEACTABICHBI 10 TroAaMm
WU3Y4YCHHS.

10 KITACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUM OPraHUYEeCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKONU U
NUIIEBON O€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn palOHAIBHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MOHATUS — XUMUYECKUHN 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, PyHKIHOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YTIJIEBOIOPOJBL,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHUS
Y TpEeBpalIEHUs BHEPrUM TP XUMHUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TPEACTABICHHUS O
MEXaHU3MaX XUMHUYECKUX pPEaKUHUd, TEPMOJMHAMMYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIeKYyJIax (MHIYKTUBHBIA U Me30MepHbIM 3ddextrr, opuentantsl | u Il pona);
(baKToJOTMYEeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKON
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TIEPEPaObOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMI;



c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUECKYIO CUMBOJIHKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJIETHBIX) (hOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEJCTBOM  COCTABIICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB IS WIUTFOCTPALUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPHUHAJICKHOCTh M3YyUEHHBIX
OPraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOUN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE Ha3BaHUS I OTIEIbHBIX
IpeICTaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
ATUJICHTJIMKONb, (EeHOJ, (opMalbAEeTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPHHOBAsA, OJEMHOBAsI, MATbMUTUHOBAS KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAS CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, GU3HUECKIE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIOXHBIX A(PHUPOB, KUPOB, HUTPOCOCAUHECHUNH M aMHUHOB,
AMHUHOKHCIIOT,  OeNKoB, yraeBojoB (MOHO-, JU- W TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COEIMHEHUH OT
KpPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HE(Th, MPUPOTHBIN Ta3, YTOJIb), CIIOCOOKI €T0 IEPePadOTKH B MTPAKTUIECKOE
MIPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUSA CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MeTOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHMUSI,

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
JeATEIBHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CHCTeMaTH3allulo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJIsI M3YUYEHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIIUA;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, MMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

c(hOpMHPOBAHHOCTh YMEHUH: POBOJAUTH PACUETHI IO XUMHUYECKUM (opMyiaM
U YpPaBHEHUSM XHMHYCCKHX DPEAKIUH C HMCIOJb30BaHHEM (DH3UYCCKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEII[ECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMUMHYECKHX JJIEMEHTOB, MPOIYKTaM
CrOpaHwusl, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TIO3MIIMH  DKOJIOTMYECKOM  0€30MacHOCTH  IOCIAEACTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3aHHOM € repepaboTKOMN BEIIECTB,
WCITOJIB30BATh TIOJyYCHHBIC 3HAHUS JIJIS MPUHITHS TPAMOTHBIX PEIICHHUH MPo0IeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMNX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIIO3HABAHWIO OPTaHWYCCKHUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pe3yiabTaThl SKCTICPUMEHTA, aHAJTU3UPOBATh U OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUS HA YKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHAJIM3UPOBaTh 11E€J1€CO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBISATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON yueOHOM 3a/1aueil.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTICYCHUU YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U IMPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraroIMe MOHATHS — XUMAYECKUM 3JIEMEHT, aTOM, IIPO aTOMa, U30TOIIbI,
SJIEKTPOHHAss 000JI0uka aroma, S-, P-, O-aTOMHBIE OpOWTAIH, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpuUIM3alisl aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKUCIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaUIMYEeCcKas, BOJOPOHAs),
KpUCTaJUIMYECKass PEIIETKA, XUMHYECKas peakuus, pacTBOp, BJIECKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON pEeaklMy, XMMUYECKOE PAaBHOBECHUC;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpPAIICHUS] SHEPTUM MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XAMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAIME B OCHOBE IOHUMAaHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUM; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAIMOJIEKYJSIPHOM YpPOBHSX;
MPEJICTABICHUSI O MEXaHU3MaxX XUMHUYECKHX PEAKLHM, TEPMOJUHAMUYECKUX H



KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHHS, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTeMaX; (PaKTOJOTHYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBE, MOJIyYEHUH U 0€30I1aCHOM HMCHOJb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEUIECTB B OBITY W MPAKTUYECKOM IESATEIBHOCTH YEJOBEKa, OOIIMX Hay4YHBIX
IPUHIUIIAX XUMUYECKOTO ITPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJB30BATh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHble Ha3BaHUS OTACIIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XMMHUECKON CBSI3U (KOBaJIEHTHA,
WOHHAs, METaJuIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyomux BeUlecTB, TEMJIOBOMY 3(PQEKTy peakiu, U3MEHEHHIO CTEHeHen
OKHCIIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3zaTtopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAaHMS U KPUTEPUM ISl  KiAacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opouUTanm», «OCHOBHOE M BO30YXAEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuomaMm U rpymnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH



CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX PEAKIUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHWS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEaKIuil
KOMIUTIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U AIFOMHUHHS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUN C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUHH B 3aBUCUMOCTH OT PA3IUYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIICHUS XUMHUUECKOTO PAaBHOBECHSI TI0]] BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlue HayyHble MPUHLMIBI XUMUYECKUX MPOU3BOJICTB; LIE€JI€CO000Pa3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLIEHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONIOJEHUE, HU3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHMS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
NIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKHX 3HAHUM C
MOHATUSAMU MU TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro s¢dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO MOKA3aTeNsl pacTBOPOB KHUCIOT M ILIEIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa TPOIYKTa PEAKIIUU; O0BEMHBIX OTHOILICHUM Ta30B;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEJACHHWE  pEaklMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, M3YyUYEHUE BIUSHUA



pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IEHNEM TTpaBUJI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1IEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3JIMYHOM
dbopme  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIU3UpOBaTh U  OLIEHMBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BaHUS XUMHUYIECKOM
nocynoil u naboparopHbIM OOOpyAOBaHUEM, OOpalleHUss C BEIIeCTBAaMU B
COOTBETCTBUHM C HWHCTPYKIHSIMHU TO BBINOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3[0POBbs, OKPYXAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPTAaHM3MBbI OIPEACIIEHHBIX HEOPTaHWYECKHUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATh LEJIECHANPABICHHBI IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHbIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaLHIo, IepepadaTbiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue

n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoTbI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM

[Ipenmer opraHn4ecKoi XUMHH. https://lesson.academy-

11 Teopust cTpOeHUSI OPraHUYECKUX 15 content.myschool.edu.ru/lesson/a9f3d191-

coenuHeHuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Utoro no pazneny 15
Pa3znea 2. YrieBoaopoanbl

IIpeeTbHEE YIIeBOIODOIL — https://lesson.academy-

2.1 p yr p 12 content.myschool.edu.ru/lesson/258ddc06-
AITKAHEI, HHKI0AIKAHET ec23-473c-h3d7-ed82fcaddd02
Helbe Il Hble YIICeBOI0DOLLL: https://lesson.academy-

2.2 pedl yr HLOPOALEL: 19 1 content.myschool.edu.ru/lesson/4038171e-
AIIKCHB, alIKAUCHDI, ATKUHDL 4158-4bd1-ae98-18dc1cfb9399
ApomMaTidecKHe yriieBoI0pOIbI https://lesson.academy-

2.3 p yr p 13 content.myschool.edu.ru/lesson/d86d7d00-
(aperer) d5b4-491d-aded-c3ddal9feefs
TOHDOLHbIC HCTOUHNK https://lesson.academy-

24 pHpoa 5 4 content.myschool.edu.ru/lesson/99557a5e-
YIJICBOZIOPOAIOB 1 X HEpepaboTka 2221-43¢0-97b8-983de535¢44d
TR p——— https://lesson.academy-

25 p 5 1 content.myschool.edu.ru/lesson/05ab5925-
YIJICBONIOPOAOB ba8e-499e-840b-70b5e8db71ae

Hroro mo pazaeny 53



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust

3.1 Cnuptel. Genon 13

https://lesson.academy-

content.myschool.edu.ru/lesson/5439c¢18b-

7440-4b6f-bf84-c04fad71694f

KapOonunpHble cCOeTMHEHUS
3.2 anbaeruabl 1 KeToHbl. KapOoHOBbIE 26
KuCIOoThl. CiioxkHbIe 3GHpHL. JKUphI

https://lesson.academy-

content.myschool.edu.ru/lesson/8664h319-

0ba3-4945-b076-cb7ae5858b90

3.3 VYriaeBoasl 9

https://lesson.academy-

content.myschool.edu.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

Wroro mo paszneny 48

Pa3neua 4. Asorcogepskamue OpraHu4ecKue coeJHHeHH

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 14

Hroro no paszneny 14

https://lesson.academy-

content.myschool.edu.ru/lesson/0c608a59-
4¢69-4481-839e-9205f201b73e

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

BICOKOMOICKVIISDHBIC https://lesson.academy-
51 yp 6 content.myschool.edu.ru/lesson/45b81dac-
COCAHHCHHA acha-440e-99e3-14c3ba78050a
Hroro mo pasneny 6
OBHLIEE KOJIMYECTBO HACOB I1O 136

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

KoanuecTBO 4acoB

HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrtpoabnbsie IIpakTnueckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue aToma.
[Iepnoanueckuii 3aK0H U https://lesson.academy-

1.1 Ilepronnueckas cucrema 9 content.myschool.edu.ru/lesson/e7d48881-
XUMHUYECKHX 3ieMeHToB /1. 1. 055d-49da-a49c-7375¢3d033e9
Mennenecena
CTpoeHHe BelecTsa https://lesson.academy-

1.2 M p 5 ’ 11 1 content.myschool.edu.ru/lesson/a9c9a61e-

HOTOODPAsHE BEIICCTR e387-4ffe-bcfb-acadc7241b21
https://lesson.academy-

1.3 XUMHYECKUE PEeaKIun 19 1 3 content.myschool.edu.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc

Wroro mo paszneny 39
Paspnen 2. Heoprannueckasi xumusi
https://lesson.academy-

2.1 Hemeramnet 50 1 3 content.myschool.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-25f26d9c1139
https://lesson.academy-
content.myschool.edu.ru/lesson/e7{f8162-

2.2 Merannsl 34 1 2 0d4d-403-bOF7-
422c3e710750?backUrl=%2F04%2F11

Uroro mo pazneny 84

Pa3zpen 3. XuMus 1 ;Ku3HbL



https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

MeTO b [O3HAHMS B X MM https://lesson.academy-
3.1 X A ' 9 content.myschool.edu.ru/lesson/acd826¢f-
IMHA 1 AUSHD ba2d-49db-h216-ef7c26a84728
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 132 4
ITPOTPAMME

KOJMYECTBO KOHTPOJIBHBIX U MPAKTUYECKUX PABOT, IPEAY CMOTPEHHBIX PABOUEM

MPOTPAMMOM
Kuaacc 00yuenus Kosm4ecTBO KOHTPOJIBHBIX PadoT KounyecTBO NpakTH4YecKux padora
10 xmacc 3 6
11 knacc 4 8
HUroro: 7 14



https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

MPOBEPSIEMBIE HA EI'D 10 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbl CpeIHEero
0011ero o6pa3oBaHus

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

OCHOBOINOJIATalolIue TMOHATUS (XUMHUYECKUH DJIEMEHT, aToM,
U30TOIbI, 3JICKTPOHHAs 000JIOYKa aroma, S-, p-, O-3JEKTPOHHBIC
opOWTaIu aTOMOB, OCHOBHOE M BO30YXXIEHHOE COCTOSHUE aToMa,
WOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBSI3b (G- M T-CBSA3b, KPATHBIE CBS3H),
ruOpuUaM3ast aTOMHBIX OpOHTajel, KpUCTAJLITMYECKas pemeéTka,
MOJIIb,  MOJSIpHAas  Macca, MOJIPHBIM  00BEM,  MoOJspHas
KOHIIEHTpAIUsl, pPacTBOPbl (MCTUHHBIC, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJIOTHAPATHI, YIIIEPOIHBIN CKeTeT, (PyHKIIMOHAIbHAS TPYIITa,
pamukan, — W30MEpHl,  CTPYKTypHas  ¢opmyna,  HU30MEpHs
(cTpykTypHas, reoMeTpuydecKas (umc-, TpaHCU30MEPHS),
TOMOJIOTUYECKUIN psJl, TOMOJIOTH, YIJIE€BOJOPOABI, KHCIOpPOA- U
a30TCcoJIeprKaIIie COSAMHEHMs], OMOJIOrMYECKN aKTHUBHBIE BEILIECTBA
(yrimeBopbl, JKHUpHbI, OETIKN), MOHOMED, TOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS, KPEKUHT, PU(POPMUHT, THIIBI
XMMUYECKHUX peaKIiii (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHAOTEPMUYECKUE, PEAKIMM HOHHOro OOMEHa, TIOMO- U
reTeporeHHble, OoOpaThuMble W  HeoOpaTHUMBIE),  PaCTBOP,
AIIEKTPOJINTHI, HEITEKTPOJIUTHI, dJIEKTPOIUTHUECKAs TUCCOLMALINS,
CTENEHb JUCCOLUALMHN, OKUCINUTEIb, BOCCTAHOBUTEID, dJIEKTPOIIN3,

CKOPOCTh XUMHUYECKOM peaKkuu, XUMUYECKOE PaBHOBECHE)

TEOPUU U 3aKOHBI (TEOpHUsS XMMHUYECKOTO CTPOEHUS OPraHUYECKHX
BeuiectB  A.M.  byriepoBa, Teopuss  dIEKTPOJIUTHYECKON
nuccounanuu, Ilepmogmuecknit 3akon .M. MenpaeneeBa, 3akoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK
XUMHHM, MHUPOBO33PEHYECKHE 3HAHMs, JIEKallMe B OCHOBE
MOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SIBJICHUH,
COBpPEMEHHbBIE MPEACTABIECHUS O CTPOCHUHU BEIIECTBA Ha aTOMHOM,

MOJICKYJIAPHOM U HAAMOJICKYJIIAPHOM YPOBHAX




1.3

14

MNpEaACTaBJICHUA 0 MEXaHHu3Max XUMHUYCCKHUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX W KHHCTHYCCKHX 3aKOHOMCPHOCTAX HX

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUSA O CBOﬁCTBaX, COCTaBC, IOJNYYCHHU U
0€30IIaCHOM HCIIOJIb30BAHMH BaKHEHIITHX HCOPTaHUYECKUX U
OpraHN4YCCKUX BCUICCTB B 6BITy u HpElKTPI‘-ICCKOfI JACATCIIBHOCTHU

YCJIOBCKA

1.5

2.1

06H_[I/I€ HAay4YHBIC MPHHIOHWIIBI XUMHYCCKOI'0 IIPOU3BOACTBA (Ha
puMEpPE IMPOU3BOJACTBA CepHOﬁ KHCJIOTBI, aMMHaKa, METaHOJIa,

nepepaboTKu HEPTH)
CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

XapaKTCPHBIC IIPU3HAKHW W B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIHNC MMOHATHA IIPHU OIIMCAHUHN CTPOCHUS U
CBOICTB HCOPTaHUYCCKUX W OPraHrUYCCKUX BCIICCTB U HX

MpeBpaIlCHU I

2.2

3.1

3.2

B3aUMOCBSI3b ~ XMUMHYECKMX  3HAHUM  C  TOHATUSIMH  H
MPEJICTABICHUSIMA JIPYTUX TPEIMETOB sl 0oJjiee OCO3HAHHOTO
MOHUMAHUA U OOBSICHEHMs] CYIIHOCTH MaTepuajbHOTO €IWHCTBA
Mupa

CdopMHpPOBAaHHOCTH YMEHUS UCIIOJIB30BATh:

HaAaMMCHOBAaHUSA XHUMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKAYHApPOAHOI'0 COr03a
TGOpCTH‘ICCKOﬁ u HpHKHaJIHOﬁ XUMHUU W TPUBHUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMUXCA K H3YUCHHBIM KJIaCCaM OPraHUYCCKHUX H

HEOPTaHNYCCKUX CO€TUHEHUI

XUMHUYECKYIO CUMBOJIUKY  JUIS COCTaBJICHUS bopmyn
HEOPraHMYECKUX BEILIECTB, MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYII OPraHUYECKUX

BC€IICCTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HECOPTaHNYCCKUC BCIIECCTBA, CAMOCTOATEIIBHO BBI6I/IpaTL OCHOBAaHUs U

KPpUTCPpUU IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnv4cCKrUC BCIICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHS H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

0 PA3JIMYHBIM MPU3HAKaM (YHCITY U COCTABY pearupyrolux BEIIeCTB,
TermoBoMy 3(PQeKTy peakimu, HU3MEHEHHIO CTENEeHEH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaIn3aTopa)




CopMUpOBaHHOCTH YMEHHUS  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHUM) U
MOHOB XMMHUYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepuoanueckoit
cuctembl JI.M. MeHaeneeBa M HMX BaJCHTHBICE BO3MOXHOCTH,
UCTONB3ysl  MOHATUSA  S-, p-, O-370eKTpoHHBIC  OpOUTAIH,

SHEPreTUYECKUE YPOBHU

7.1

7.2

ChopMUpOBaHHOCTE ~ YMEHHUS  OOBSACHATH  3aKOHOMEPHOCTH
WU3MEHCHHS CBOWMCTB XMMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX HUMH
COCJIMHEHUH I10 MePHOIaM U TPYIIIaM

ChopMUpOBaHHOCTh YMEHHUsSI COCTABIISATh YPABHEHUS XUMHYECKUX
peaKuii ¥ pacKpbIBaTh WX CYIIIHOCTH:
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peakimii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKIui

YpaBHEHHsI PEAKIUN Pa3IMYHBIX THUIIOB; TIOJHBIC U COKPAIIEHHBIC
YpaBHECHUS peaklIUii MOHHOTO OOMEHA, YYWTHIBAas YCIOBHS, NPHU

KOTOPBIX 3TH PE€aKIUU UAYT 10 KOHIIA

7.3

peaKIuil THAPOIIHN3a, pEaKIMi KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

T'HAPOKCOKOMIIJICKCOB LIMHKA 1 aJHOMI/IHI/ISI)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX TPUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHOM
CHOCOOHOCTH OPTaHUYECKUX COCIUHEHHH OT KPAaTHOCTH WM THIA
KOBAJICHTHOU CBSI3U (G' n TE-CBSI?;I/I), B3aNUMHOI'O BJIUSITHUSI aTOMOB U
IpYII aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOCHHOCTEH peann3aiuu

Pa3JIMYHBIX MEXaHNU3MOB IIPOTCKAHUA peaKI_[I/II\/’I

8.2

XapaKTCPHBIC XUMHNYCCKHUEC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMU

9KCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI

10

10.1

ChopMHpPOBAaHHOCT, ~ YMEHHUS  XapaKTEpH30BaTh  COCTaB |
BaYKHEHIINE CBOMCTBA BELIECTB, IPUHAAIEKAIUX K OIPENEIEHHBIM
KjlaccaM M TpyNIaM COEAUHEHMH (IIPOCThle BEIIECTBA, OKCHUBI,
TUAPOKCUBI, COJIM; YIJIEBOJIOPOABI, MPOCThie 3(UpPHI, CIHUPTHI,
(deHoNbI, anbaeruibl, KETOHbI, KapOOHOBBIE KHCIOTHI, CIOXKHBIC
3UPBL, JKUPBI, YTIIEBOAbI, AMHUHBI, AMUHOKHUCIIOTHI, OSIIKH )
ChopMupOBaHHOCTh YMEHHUS MPOBOJUTH PACUETHI M0 XUMUYECKHM
dbopMynaM 1 ypaBHEHHUSM XUMHUECKUX PEAKLIUH C UCIIOIB30BaHUEM
(bu3NYECKUX BEINYMH:

Macchl (00bE€Ma, KOIMYECTBA BELIECTBA) MPOAYKTA PEAKIMU, €CIU

OJIHO U3 UCXOJHBIX BEILECTB JAHO B BUJIE PACTBOPA C ONPEAEIEHHOM




MacCOBOHW JI0Jiel pacTBOPEHHOTO BEIIECTBA WIIM JaHO B HM30BITKE

(MMeeT MpUMECH )

10.2

MacCOBOM WM 00BEMHOM JT0JIH, BBIX0/1Aa TTPOJIYKTA PEAKIIUN

10.3
10.4
10.5

11

12

Ter10BOTO 3 (dHeKTa peaku
00BEMHBIX OTHOILIICHUHN Ta30B
110 HAXOXKJICHUIO XMMUYECKON ()OPMYIIbI BelleCTBa

BJ'IaI[eHI/Ie CHCTEMOM 3HAaHUH O METOJaX HAY4YHOI'0 IIO3HAHUA
SIBIICHUI npupoAbl, HMCHOJB3YCMbIX B CCTCCTBCHHBLIX HAYKaX H
YMCHHUC TNPUMCHATHL OTU 3HAHUA TIIPU SKCIICPUMCHTAJIbHOM
HCCIICOOBAHUMHM BCIICCTB U AJIA 00BACHEHUS XUMUYECKUX HBHCHHﬁ,
HMCHOIIUX MCCTO B IIpUPOAC, HpaKTquCKOﬁ ACATCIIBHOCTH

YeJIOBEKA U B IIOBCEAHEBHOM KU3HUA

ChopMHpPOBaHHOCT YMEHHUSI NIPUMEHSTh (UCIIOJIb30BaTh) 3HAHUS O
COCTaBE€ U CBOMCTBAaX BELIECTB JJISl SKCIIEPUMEHTAIBLHOW MPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKaHUsSI XMMUYECKUX
pEaKIMi M IPOTHO3UPOBAHMS BO3MOXKHOCTEM MX OCYILIECTBIICHMS;
CHUCTEMHbIE = XHMHYECKME  3HaHMsi i1 OOBSICHEHHA U
IIPOTHO3UPOBAHMS  SIBJICHUM, HMEIOIIUX ECTECTBEHHOHAYYHYIO
IPUPOLY; AJIsl IPUHATHUS TPAMOTHBIX pellIeHUI Mpo0IeM B CUTYyalusX,

CBSI3aHHBIX C XUMHEH

13

14

ChopMupoBaHHOCT ~ yMEHMsI  IUIAHUPOBATh U IPOBOJIUTH
XMMUYECKUH SKCHEpUMEHT (NOJydeHHe U U3y4YeHHE CBOMCTB
HCOPTaHNYCCKUX N OPraHNYCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKITNN
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX
OpPraHMYECKUX BEIIECTB, PELICHHE 3KCIEPHUMEHTAIBHBIX 3a/1a4 M0
pacro3HaBaHUIO HEOPTraHWYECKMX W OPraHWYECKHUX BEIIECTB) C
COOJIIOICHHEM TIPaBHJI OE30MaCHOTO OOpAaIleHHs C BEIIECTBAMH H
1a00pPaTOPHBIM 00opyi0BaHuEM; (dhopMynupoBaTh LU
UCCIIC/IOBaHMSI; IPEJCTABIATh B pa3iMyHOU (opMe pe3ysbTaThl

9KCIICPUMCHTA, aHAJIU3UPOBATH U OICHUBATL UX TOCTOBCPHOCTDH

CchopMHPOBaHHOCTh YMEHHSI OCYIIECTBIATH IleJICHANPABICHHbIN
MOUCK XMMHYECKOHW HWH(POpPMAIMM B Pa3IMUYHBIX HCTOYHHMKAX
(HayyHass W YydeOHO-Hay4Has JMTEparypa, CpeICcTBAa MacCOBOM
uHpopmanuu, cetb IHTEepHET U ApyrHe), KpUTUIECKH aHATU3UPOBAaTh
XMUMHYECKYI0 MH(POpMAIHIO, IepepadbaThiBaTh €€ U HCIOIb30BaTh B

COOTBETCTBUU C TIOCTaBJICHHOW yueOHOM 3amaueit
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CdopMUpoBaHHOCTh yMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH W
OLIEHMBATh MH(OPMALUIO C MO3ULUI SKOJOrMYECKOM Oe30nmacHOCTH
HOCJIEAACTBUM  OBITOBOM M MPOU3BOJICTBEHHOM  JIESTEIBHOCTH
YeJI0BEeKa, CBSI3aHHOM C MepepadOTKON BEIIECTB; CHOPMUPOBAHHOCTD
yMeHI/Iﬁ OCO3HaBaTh OIIACHOCTb BO3I[€I>'ICTBH$I Ha KHUBBIC OPraHU3MbI
OIpEeIEHHBIX BEIECTB, IOHUMAsl CMBICI OKa3aTeNs MpeaebHON
JOYCTUMOW KOHLIEHTpAllMM, U HOSACHATh Ha IpUMepax CIOCOObI

YMEHBIICHU M IPENOTBPALLECHUS HX BPEIHOIO BO3JCHCTBUSA Ha

OpraHusMm 4€JI0BCKa

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 110 XUMHUH

Kon

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA

TeopeTnueckrue OCHOBbI XUMUHU

11

Crpoenue BemiectBa. CoBpeMeHHass MOJENIb  CTPOEHHS  aTroMma.
Pacnpenenenne 37eKTPOHOB 0 YHEPTETHUECKUM ypoBHAM. Kitaccudukanms
XUMHUYECKHX 3J1€MEHTOB. OCOOEHHOCTH CTPOEHHSI SHEPIeTUUECKUX YPOBHEH
aToMoB (S-, p-, d-a;mementoB). OCHOBHOE W BO30YXKIAEHHOE COCTOSIHUS

aTOMOB. DJICKTPOHHAs KOH(UTYpaIus aToMa. BalleHTHBIE 3JICKTPOHBI

1.2

1.3

1.4

1.5

[lepnonnueckas cucrema xumudeckux daemMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl
M 3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB 3JIEMEHTOB M MX COEAMHEHMH IO
nepuoAaM M rpynmnam. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB IPOCTBIX

BCIICCTB, BOOOPOJIHBIX CO€I[HH€HI/II>1, BBICHIUX OKCHUAOB U THAPOKCHUIOB
BanentHoCTb. DneKTpooTpUIaTenbHOCTh. CTENeHb OKUCIICHUS

Buapsl xumudeckoil cBsizu  (KOBaJieHTHAs, WOHHAS, METAJUTMYECKas,
BOJIOPO/HAs) M MeXaHu3Mbl €€ o00pa3oBaHUs. MeEXMOJIEKYIIPHbIE
B3aMMOJEUCTBUs. BellecTBa  MOJIEKYJISIPHOTO U HEMOJEKYJISPHOIO
cTpoeHusl. THIbl KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBa

BEILIECTB OT TUIAa KPUCTATUTMYECKOU PEIIETKU
Xumuyeckass peakius. Knaccudukanus XUMHYECKHX  peakiuid B
HEOPraHWYECKOM W OpraHWYeCKON XHUMHH. 3aKOH COXPaHEHUs MacCChl

BC€IICCTB

1.6

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TeroBbie 3¢ HeKTh XUMUYECKUX peakluuil. TepMoXxuMudeckue ypaBHEHHs




1.8

OOpatumble peakuuu. XumMuueckoe paBHoBecue. MakTopsbl, BIUSIOLUINE HA

cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.9

1.10

1.11

OnekTponuTrdeckass auccouuanusi. CUIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
Cpena BOIHBIX PacTBOPOB BEIIECTB: KHCIAs, HEUTpalbHAas, IIEIOYHAas.
Crenenp nucconmanyy. Peakuy HOHHOTO oOMeHa

I'maponus conei. MonHoe npousBeaeHue BoJbl. BomopoaHslil moka3aresnb
(pH) pactBOpa

CnocoObl  BBIpOKEHHSI KOHIICHTPAIIMM  PAcTBOPOB: MaccoBas — JIOJISI
pacTBOPEHHOTO BeIllECTBA, MOJISIpHAsE KOHLEHTpanusa. HacellieHHble u

HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramroruaparsl

1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKkuuu. HOBGILGHI/IG BCIICCTB B

cpenax ¢ pa3HeiM 3HaueHUEM PH. MeTopl 2JIEKTPOHHOTO OallaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

2.2

2.3

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenxiarypa

HCOPraHNMYCCKUX BCIICCTB

XHWMHUYECKUE CBOMCTBA BAKHEHUINIMX META/UIOB (HATPUH, Kalui, KaJblUH,
MarHui, aJlOMAHUAN, IUHK, XPOM, JKeJIe30, Me/Ib) U UX coequHenuid. Oomue
CIOCOOBI MOTYUYECHUS] METAJIJIOB

XYMHYECKUE CBOWMCTBA BAKHEHIIIMX HEMETAJIOB (TaJlOTEHOB, CEPBI, a30Ta,
dochopa, yriaepoga U KpPEeMHHs) W HMX COCIUHEHHH (OKCHIOB,

KHUCJIOPOJICO/IEPKALUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

2.4

TI'enermueckas cBsI3b HEOPTaHNYCCKUX BCHICCTB, NPUHAMJICKAIUX K

Ppa3JInYHbIM KJIaCCaM

2.5

Wnentudukanus Heopraunueckux coeanHeHuil. KauecTBeHHbIE peakiuu

Ha HCOPIraHNYCCKHUEC BCIICCTBA U NOHLI

OCHOBBI OpFaHquCKOﬁ XUMHNHU

3.1

3.2

OcCHOBHBIE TOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHMS OPraHM4eCKHX
coequHeHnii A.M. DbytnepoBa. VYrnepoaHslii CKeJIET OpraHM4ecKou
MOJIeKYJbl. KpaTHOCTh XMMHYECKOH CBS3HM. S- U P-CBs3U. SP3-, sp2-, sp-
rudpuan3au  opOuTaie aToOMOB YIJIepoaa. 3aBHCHMOCTH CBOWMCTB
BEILECTB OT XUMUUYECKOI'0 CTPOEHUS MOJIEKYJL. I'omouoru. I'omomornueckuit

psaa. M3omepust u n3oMepsl

[lonatue o QyHkuuoHansHOM rpynme. OpueHTalMOHHbIE 3P PEKTHI

3aMECTUTEIIEN




3.3

3.4

3.5

3.6

[IpencraBnenue o KIacCUpHUKAIMKA OPraHUYECKUX BemecTB. HomeHnknaTypa
OpPraHMYECKUX COEIMHEHUH (cucTeMaThyecKas) U TPUBUAJIbHbIE Ha3BaHUs

BaKHEHIIINX Hpe,Z[CTaBHTeJIeﬁ KJIaCCOB OPraHMYCCKUX BEIICCTB

CB0OOTHOpATUKAIBHBIA W HMOHHBIA MeXaHW3Mbl peakiuu. [loHsTHEe O

Hykiaeodwie u anexkrpoduie. [IpaBmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanpl.  XMMHYECKHME  CBOWCTBa  ajKaHOB:  TaJlOT€HUPOBaHUE,
JETUIpUPOBAHUE, TEPMUUYECKOE PpA3JIOKEHUE, KPEKUHT, H30MEepU3alus,
ropenue. Ilomydenune ankaHoB. Ilukmoankanel. Crnenuduka CBOWCTB
UKJIOAJIKAHOB C MajbIM pa3MepoM LHKJIA. Peakuuu MpUCOCAUHEHUS U

paduKaJIbHOI'O 3aMCIICHHA

AJIKEHBI. XuMu4eckue CBOIICTBa: peakuuu MPUCOEAMHEHUS
(ranoreHupoBaHue, THAPUPOBAHUE, TUAPOTATIOTCHUPOBAHUE, THAPATAIIHS),
TOPEHUsI, OKMCIICHUS U TIoJiuMepur3aiuu. [I[pombiliuieHHbIe U Ta0OpaTOpHbBIE

CIOCOOBI MOJTYYEHHUSI ATTKEHOB

3.7

3.8

3.9

3.10

AnkanueHbl. XMMUYECKHE CBOMCTBA AJIKQAMEHOB: PEaKIIMK MPHUCOSTMHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHME), TOPEHHA H  MOJUMEpPHU3ALUU.

HOHy‘IeHI/Ie AJIKaIUCHOB

AJIKUHBI. XuMuyeckue CBOICTBA: peaxiuu MPUCOETUHEHUS
(ranoreHupoBaHue, THIPUPOBAHUE, THApATAIMs, THAPOTaIOre€HUPOBAHHE)
KaK CrHoco0 TMOJIydeHHs] TOJMMEPOB W JIPYTHUX TMOJE3HBIX MPOJYKTOB.
Peakuyu  3amemeHus. l'openue alleTUJieHa  Kak  MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBapKd M PE3KH METAJUJIOB.

HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XUMHUECKHE CBOICTBa O€H305Ia: peakuu dSIEKTPO(GUIHLHOTO
3aMelleHus], MpUcoeInHeHus (THAPUPOBaHKe, raloreHupoBanue). Peakims
ropenusi. OcCOOEHHOCTH XHUMHUYECKHUX CBOWCTB Toayona. [lomyuenue
6enszona. OCOOEHHOCTH XHMMHYECKMX CBOMCTB ctupoia. llomumepusanus
ctupona. CrocoObl  MOJMy4eHHs] W MPUMEHEHHE  apOMaTHYECKHX
YIJI€BOIOPOOB

Cruptsl. [IpenenvHble OJHOATOMHBIC CIHUPTHL. XHMHUYECKHE CBOWCTBA!
B3aMMOJICICTBHE C HATpUEM Kak CIoco0 yCTAaHOBJICHUSI HaTUYHS
THJIPOKCOTPYNIIBI, C TaJlOr€HOBOJOPOAAMH KaK CIIOCO0  TOJTYYEHUs
pacTBOpHUTeNel, BHYTPH- U MEXKMOJCKYIspHas neruapatanus. Peakims
ropenus. [lomyuenue sTaHoNa: peakius OPOKEHHS TIIFOKO3BI, THApPATAIUSL
STWJICHA. DTWICHIJIMKOJIL W TIUIEPUH KaK TPEICTABUTEIN IPEISITbHBIX

MHOI'0OAaTOMHBIX CITUPTOB




3.11

®enou. XUMHUYECKHE CBOMCTBA (heHONa (peaKluu C HaTpUeM, THAPOKCUIOM

HaTpusi, Opomom). [Tonyuenue dhenomna

3.12

Anpreruapl.  XUMHYECKHME  CBOWCTBA  MPENCIBHBIX  ajlbJIETHJIOB:
THIPUPOBAHNE; KAauYeCTBEHHBIC pEAKIMM Ha KapOOHWIBHYIO TpYIITy
(peakuusi «cepeOpSHOTO 3epKajia», B3aUMOJCHCTBHE C TUAPOKCUIOM MEIn
(). TToryuenne npeAeIbHBIX alTbJACTHI0B: OKHCICHUE CIIUPTOB, THIPATALIUS
alleTuiIeHa. ALIETOH KakK MPEACTaBUTENb KETOHOB. OCOOEHHOCTH peaKIuu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBBI€ KHCJIOTEI. XMMHYECKHE CBOMCTBA IpeaACIIbHBIX OJJHOOCHOBHBIX
Kap6OHOBBIX KuciIoT. OCOOEHHOCTH XHMMHMYECKUX CBOWMCTB MypaBBHHOﬁ
KUCJIOTHI. HOJIyT-IeHI/IC IpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT!
OKHCJICHHUEC AJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIUPTOB, aJIbACTHUI0B. Bricme

MpCACIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTHI

3.14

3.15

3.16

3.17

Cnoxnble 3¢upsl u kupbl. CrocoObl TOJXYYEHHUS CIOXKHBIX 3(UPOB.
OO6parumocTth peakuuu >repuduranuu. [IpumMeHeHne cioXkHbIX 3PUPOB B
NHIIEBO U Map(pIOMEPHOI MPOMBIIIEHHOCTH. JKUPBI KaK CII0KHBIE 3(DUPBI
TJIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOWCTBA JKUPOB:
THJIPUPOBAHUE, OKUCIICHHE. [ MAPOIH3, WM OMBIICHHE, JKUPOB KaK CIIOCO0
IPOMBIIICHHOTO TIOJIy4eHHUSI COJeH BBICHIMX KapOOHOBBIX KHCIOT. MbLIa

KaK COJIM BBICHIHNX Kap6OHOBLIX KHUCIIOT

XHUMHUYECKUE CBOWCTBA TIUIFOKO3BI: PEAKIUU C YYaCTHEM CIIMPTOBBIX H
aJbJIETUIHOM TPy U MOJIOYHOKHUCIOEe OpoxeHue. [IpruMeHnenune rirokossl,
e¢ 3HaueHUe B JKM3HEACATEIBLHOCTH Opranmsma. Jlucaxapuisl: caxaposa,
ManbTO3a. BoccraHaBiMBarolMe M HEBOCCTAHABIIMBAIOLIME IUCAXapHIBbL.
I'mpponus mucaxapunos. Ilonmmcaxapuasl: kpaxmain, riavkoreH. CrpoeHue
MaKpOMOJIEKYJI KpaxmMaja, IIMKOTeHa U HEJUII0NI03bl. DU3NYECKUE CBOUCTBA
KpaxMajla M LEJUII0JIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmaja: THUIPOJIN3,
KAueCTBEHHAs peaklus C HOAOM. XUMUYECKHE CBOWCTBA LIEIIIIOJIO3BIL:
THJIPOJIN3, MOJydeHHe (PHUPOB 1eUTt0I03bl. [IoHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN IIEIK)

AMHHBL. AMHHBI KaKk OpPraHMYECKHE OCHOBAHHUS: pEaKIUU C BOJOH,
KHUCJIOTaMU, PeakIys TOPEHUs. AHUJIMH KaK MPEICTABUTENb apOMaTUHYECKUX
aMHUHOB. XMMHUUYECKHE CBOMCTBA aHWJIMHA: B3aUMOICHCTBHE C KHCJIOTaMHU,
OpomHOW BOJOM, oOkucieHue. [lomydeHne aMHUHOB AIKWIMPOBAHHEM

aMMHaKa U BOCCTAHOBJICHUCM HUTPOIIPOU3BOAHBIX YIJICBOAOPOIAOB

AMUHOKHUCIOTBI U O€JIKH. AMUHOKHUCIIOTBI KaK aM(l)OTCpHBIC OpTraHHU4YCCKUC

coenuHeHus1. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3ytomue O0enku. XuMHIecKue




CBOWCTBa OENKOB: THAPOJIM3, JCHATypalusi, KadeCTBEHHbIC (IIBETHHIC)

peakiuu Ha OeJKu

CrpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT

CTPOCHUS MOJIEKYII. OCHOBHEIE CITOCOOBI IMOJIYYCHH A BBICOKOMOJICKYJIAPHBIX

318 COCIMHEHUI:  peakuMM  NOJMMEpU3aluu U [OJMKOHACHCAIUH.
Knaccudukanus BonokoH
3.19 Wnentudukanus opraHnyeckux coeAnHenuil. Pemenue
' AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha paclo3HaBaHUE OPraHUYECKUX BELIECTB
3.20 I'enernueckas cBsA3b MEXKIY KjlacCaMH OPraHUYECKUX COEIMHEHUN
4 XUMUs U )KU3Hb
41 Xumusi B MOBCEAHEBHOM ku3HU. [IpaBuiia Oe3omacHoOi pabOThl ¢ €IKUMHU,
' TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH ObITOBOI XUMUU
XuMHA U 300pOBbE. XUMHUSA B MEIHULIHMHE. XUMHUS U CEIBCKOE XO3SHCTBO.
49 XUMHUS B TPOMBIIIIEHHOCTA. XUMHUS U SHEPIreTHKA: IPUPOIHBIN U MOMYTHBINA
' HepTSIHON ras3pl, WX cocTaB M wucnonb3oBanue. CocrtaB Heptn u eé
nepepadoTka (MPUPOIHBIC UCTOYHUKH YTIIEBOJIOPOIOB)
XUMUS U 3KOJIOTUA. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEellbl U €ro
43 nocaencteus. Oxpana rugpocdepsl, TOUYBBI, atMochepsl, Gpropsl U GayHbI
' OT XMMHYECKOTO 3arpsizHeHus. [IpobieMa 0TX0J0B U MOOOYHBIX MPOTYKTOB.
AJnbTepHAaTUBHbBIE UCTOUHUKHU YHEPTUU
OOume mnpeAcTaBI€HUS O MPOMBIIUIEHHBIX CIIOCO0AaX — MOJyYEeHHUs
XMMHUYECKHX BEIIeCTB (Ha MNpuMepe NpPOM3BOJCTBA aMMHUAKa, CEpHOU
4.4 KkucnoThl). YépHas u 1BerHas wMerautyprus. CTEKIO0 W CHIIMKATHas
IPOMBINIIEHHOCTh. [IpoMblnienHass opranuyeckas XuMus. CpIpp€ is
OpPraHUYECKON MPOMBIIUIEHHOCTH
5 Turnbl pacy€THBIX 3a1a4
Pacuérsl Macchl BelecTBa min 00bEMa ra3oB O U3BECTHOMY KOJIMYECTBY
5.1 BEIIIECTBA, Macce WiIK 00bEMY OHOTO U3 YUYaCTBYIOIIUX B PEAKLIUU
BEIIECTB
5.2 Pacuérsl TennoBoro s dexra peakunu
5.3 Pacuérbl 00BEMHBIX OTHOLLIEHUH Ta30B MPU XUMHUECKUX PEaKIHIX
54 Pacuérter maccer (00b€Ma, KOTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUH,
' €CJIM OJIHO U3 BEIIECTB JaHO B U30bITKE (MMEET PHUMECH )
55 Pacuérer maccoBoit min 00bEMHOMN JTOJIA BBIXOJIa TPOIYKTA PEAKIIUU OT

TECOPCTUUICCKHU BO3MOKHOI'O




5.6

5.7

5.8

Pacuérel macchl (00bEMa, KOTHYECTBA BEIIECTBA) IPOAYKTA PEAKITHH, SCITH
OJTHO W3 BEIIECTB JIAHO B BUJIC PACTBOpPA C ONPEIEIEHHON MAaCCOBOM J0Ie

pacTBOPEHHOIO BelIeCTBa

Pacuérel ¢ ncnonp30BaHUEM MOHITUHA «MaccoBasi A0S, «MOJISIpHAs
KOHIIEHTPALUs», «PaCTBOPUMOCTb)

Haxoxaenue MoseKynsapHoOil popMysIbl OpraHM4eCKOro BellecTBa 1o ero
MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTaB, WU

10 TPOAYKTaM CrOpaHus

JOKYMEHT NOANMNCAH
3NEKTPOHHOW MOAMUCHIO

Ceptudukat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapeneu: CbIYMEBA MAPUA BANEPbEBHA
[evictButeneH: ¢ 11.12.2024 go 11.03.2026
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