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HOACHUTEJBHASA 3AIIUCKA

Pabouasi mporpaMMa mo XMMHUU Ha YpOBHE CPEIHEro 00IIero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
obpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ysbTaTaM OCBOCHUS
benepanbHOR o0Opa3oBartenbHON IPOrpaMMBbl CPEIIHETO oO1ero
oOpazoBanusi(POII COO), npencrasieHHbix B denepanbHOM TOCyIapCTBEHHOM
oOpazoBarenpHOM cTangapre COQO, c¢ yuérom KoHuenuunu mnpenoaaBaHus
y4eOHOTO mpeaMeTra «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepany, pealu3yONIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaMMBbI, U
OCHOBHBIX ToyIoXkeHuM «CtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopstxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO M3Y4Y€HHs 3aHUMAET Ba)KHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOTO oOpa3oBanus yuammuxcs 10-11 kiaccos.
N3yuenne mnpenmera, peaauzyemMoe B YCIOBHSIX JuddepeHIupoBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, NPU3BAHO OOECHEUYUTh OO0IIE00pa30BaTENbHYIO H
OOIIIEKYJITYPHYIO TOATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO  JIJIst
ajanTayy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COIIMYME, a TAKXKe JJIs
POJOJDKEHUsT O0y4YeHUs B OpraHu3alusx MpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamme mno XuMUM Ha3zHaue€HUE TpeaMeTa «XUMHUS» MOJydaeT
MOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolUMU
nonoxenusiMu PI'OC COO o B3anuMOOOYCIOBJICHHOCTH IIE€JIeH, COJepKaHus,
pe3yiabTaToB OOy4eHHS W TpPeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENLCTBOM TOMY SIBIISIFOTCSA CJEAYIOIIME BBINOJHIEMbIE MPOrpaMMOM IO
XUMUU QYHKIIUN:

e HH(QOPMALMOHHO-METOJUYECKAsA, pealu3alus KOTOpoil obecreurnBaer
NOJIyYeHUE MPEACTABICHUS O IENsIX, COAEpKaHWU, OOIel CTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHUSI 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast pe1yCcMaTpUBAET
ONpeJeieHre: MNPUHILMIIOB CTPYKTYPUPOBAHUA M TOCJIEA0BATEIbHOCTH
W3YUYCHUs] y4eOHOTO MaTepuaia, KOJWYECTBEHHBIX UM KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKEHUN OOyJaronuxcs B
paMKax WTOTOBOM arrecTtanud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
’K3aMeHa M0 XUMHUHU.

[Iporpamma a1 yriryOJI€HHOTO U3YUYEHUS XUMUU:



e YCTaHaBIMBAaET MHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00s3aTeIbHOE
JUIS M3yYeHUsT B paMKaX OTACNbHBIX MpoQuiel, mperycMaTpuBaeT
pacmpejielieHie W CTPYKTYpUPOBaHHME €ro I0 KiaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MPUMEpPHOE pacHpeielieHne y4eOHOro BPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENIOBATEIbHOCTh H3YYCHHs] y4eOHOTro
MaTepuajga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIIPETAIMIO 1IeJe U 3a/7a4 U3y4YeHUs IpeIMeTa
Ha yTIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPXKATEIBHOM  XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHOU
MIpOrpaMMBbl CpeaHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  OOYyYarollerocss MO OCBOEHUIO
COZIEpKaHus IpeaMeETa.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHH MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHMEM XUMHUM Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpelelaMH YCTaHOBJIEHHOW MpOrpaMMOM 1O  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COAEpKAHUS yUeOHOTO TPEeIMETa
«Xumus» OCTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapHaTHUBHON COCTaBISIOLIEH,
KOTOpasi JOJDKHA OMpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B coorBerctBUM ¢ KoHuenTyalibHbIMH moJioxkeHusmMu DPIOC COO o
HA3HAYCHUH TMPEIMETOB 0a30BOr0 W YIUIyOJNEHHOTO YpOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO O0y4YEeHHUsI Ha YpPOBHE CpEAHEro o0IIero oOpa3oBaHUS
XUMHsSI Ha YpOBHE YINIyOJIEHHOTO W3y4YeHMsI HaNpaBlIeH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJHEIYIOIIMM  J3TarloM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHMsI B paMKax M3yYeHHUS CIEHMUANTbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX IUCHUIUIMH B By3aX U OPTaHU3AIUSAX CpPeIHero mpodecCHOHaIbLHOTO
oOpa3zoBanusi. B 5Toil cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHHe W  YIIyOJIeHHe TEOpeTHYeCKOH W
MPAKTUYECKON MOATOTOBKH OO0YYarOIIMXCS, BHIOPABIINX ONPEACIEHHBINA MPOPUITH
oOydeHus1, B TOM YHUCIIE C MEePCTIEKTUBON MOCIEAYIOIIETO MOTyICHUs XUMHUIECKOTO
o0pa3oBaHus B opraHu3aiusiax npodeccuoHaibHoro odpazopanus. Hapsay c atum,
B cBere TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
denepaapbHOil  00pa30BaTEIBPHOM MPOTPaMMBbI  CpPeIHEro 00Imero oOpa3oBaHUs
U3y4YeHHe npeameTa « XUMHsD OPUEHTHPOBAHO TaKKe Ha pelIeHHe 3ajad



BOCITUTAHUS U COIMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (GOPMHUPOBAHUE y HHX
OOIIEHHTEIUICKTYaIbHBIX YMEHUN, YMEHUH palMoOHAIM3ali y4eOHOTO Tpyla U
00OOIIEHHBIX  CIMOCOOOB  JIEATETLHOCTH, HMEIONIMX  MEXKIUCIUIIMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsomuMu npeamMeTa « XM Ha YPOBHE YTIIyOJIEHHOTO H3yYCHHS
ABISIIOTCS  YyrayOn€HHble Kypcbl — «Opranumyeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnn NoaxoA0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMd COAEP)KaHMUS 3THX KypCOB B IporpaMme IO XHMHH 32 OCHOBY
npusaTel nojoxkeHuss GI'OC COO o paznuuusix 06a30BOro W yriayOJaEHHOTO
YpOBHEW M3yUYEHUs MIPEAMETA.

OcHoBy conepxkanus KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpPraHUYeCKasi XUMHs» COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN W
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3Y4YEHHS IMpeaMmeTa. JTa CHCTeMa
3HAHUM TI0Jy4aeT OIPENEIEHHOE TEOPETUUYECKOE JOIOJIHEHUE, IO3BOJIAIOIICE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OOJbIIMA 00BEM  (HAKTOJIOTUUECKOTO
Marepuana. Tak, Ha yrayOJE€HHOM YpPOBHE H3Yy4YEHHMS NpeaMera oOecredeHa
BO3MOKHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMA 3HAHUHM O XHUMHYECKUX
AJIEeMEHTaxX M CBOMCTBAaX MX COEIMHEHHM HAa OCHOBE PACUIMPEHHs] U yriayOJeHus
NPEACTAaBICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAaHUs pEeaKLHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKOW KUHETHKU
n TepMoauHaMuku. HM3ydyeHue mnepuonnueckoro 3akoHa u Ilepuommueckoi
CUCTEMbl  XUMHUYECKHMX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJICTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKAsl CBS3b
OOBSACHSIETCS] C TOUKH 3PECHUSI SHEPTETUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylICHUH, a TaKXKE C TOYKH 3PEHUS MEXaHM3MOB e oOpazoBaHus. M3ydenwue
TUIOB  peakiuil  JOmoJHAEeTCS  (OpMHpOBAHMEM  MPEJCTABICHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U JEKTPOJIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opranuueckoi XUMHM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHU yaenseTcs oco0oe BHUMaHKUE BOIIPOcaM 00 3JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHuWe HMEeT TO, YTO Ha COAEpKaHWE KypCOB XUMUU
yTIyOJEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB OMpeNeaEHHOro mpoduiis (ri1aBHBIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JONOJHEHUM K oOueld cucreme
NMpEeAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbBIC MpeaMeThl. Tak, HanmpuMmep,
B COJICpKaHUM TPEaMETa ISl KJIACCOB XMMHKO-(PU3UUECKOTo Mpoduiist OOoJbIoe
3HaUYCHUE OYIyT MMETh dJIEMEHTHl y4eOHOro Marepuana mo oomeit xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JAaHHOM Cilydae akUEeHT OyneT claenaH Ha OOIIHOCTb
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHUH U B (PU3UKE: AaTOMHO-
MOJIEKYJISIpHas Teopust (MOJIEKYJIsIpHAst TeOpusi B GU3HKE), 3aKOHBI COXPAaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOEHHUH BEILIECTB U APYTOE.

B TO e BpeMsa B cOAEpKaHUM IpeaMeTa Uil KIAaCcCOB  XUMHUKO-
ouonoruueckoro mpoduis OONbIINK yIeNbHBIH BeCc OyAeT MMETh OpraHuyYecKas
xumus. B 3TOM ciiywae mpenocTaBisieTCss  BO3MOXKHOCTh Ui OoJjee
OOCTOSITEIPHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM  OpraHu3allMd  KIETKH  Kak
OMOJOTHMYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K TpPUMEpYy, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIUJIbI, OCNKH, YIJIEBOAbI, HYKJICHHOBBIC
KUCJIOTH U apyrue. Ilpu 5TOM 3HaHHS O COCTaBe U CBOWMCTBAx IIPEACTaBUTEIIECH
OCHOBHBIX KJIACCOB OPIraHMYECKUX BEILIECTB CIIY)KaT OCHOBOM Ul HW3YYECHUS
CYILLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUILIEBAPEHUSI.

B nmane ¢opmMupoBaHHMS OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHBIX METOJIOB ITO3HAHHUSI U OIbITA IPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEeAMETaMH, BXOASIIMMH B COCTaB
npeAMeTHbIX oOrnacteil «EcTecTBeHHO-Hay4HblE NpeaMeTb», «Marematuka Hu
uHpopmaTuka» u «PyccKuil sI3bIK U TUTEPATYPAX.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XUMHUS» Ha YTriyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjaueli epBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XHMHH Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAaHHUS, IPAKTHYECKOU
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penenne
TOW 3a7ayu Ha yriayOJEéHHOM YpOBHE U3YyYEeHMs TMpeAMEeTa Ipearoaraer
peanu3anuio TaKux LeeH, Kak:

e (opMHpOBaHHME TMPEACTABIECHUI: O MaTepUaJbHOM €AMHCTBE MMHpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poiu B 0OOecreyeHUuu
YCTOMYMBOTO  pa3BUTHsSI  YEJIOBEUECTBA: B  pEUICHUM  Mpodiem
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€eCleYeHNn PALMOHAIBLHOIO IMPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U O0OIIeH KyJIbTYyphl YEIOBEKa, a TaKKe SKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPEE;

e OCBOCHME CHUCTEMBl 3HAHHMM, JEXalMX B OCHOBE XMMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHIaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUH O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJIIDHOM, O  TE€PMOAMHAMHYECKHX W
KMHETUYECKUX 3aKOHOMEPHOCTAX ITPOTEKAHUS XUMUYECKUX PEaKLUi, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0OmImX
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yYarOIIMXCs OCO3HAHHOI'O IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHUX 3HAHUU 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M TPoOJjeM COBPEMEHHOM XMMHH, ISl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOY;
TPAaMOTHOTO pEIIeHUs MPOOIIeM, CBI3aHHBIX C XUMHUEH, POTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C ITO3UIIAI DKOJIOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJACTBEHHOW [EATEIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BaHUEM H  IepepaboTKOM
BEIIIECTB;

yriyOJeHue  MPEJCTaBICHUHM O  Hay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJUMBIX i1 TPUOOPETEHUs] YMEHHUM OPUEHTHUPOBATHCS B MHUPE
BEIIECTB MU OOBACHEHHUS XHMHUYECKHX SBJICHUM, HMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOU ICATEIBHOCTH U TTOBCEHEBHOM KU3HMU.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(YyHKUMKA LENOCTHOM CHUCTEMBI CPEIHEro oOuiero oOpa3oBaHUs NpPH W3YUYEHUU
npeaMeTa «XUMHsD» Ha  yrayOJ€HHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B 00JIACTH TEOPETHYECKUX U
MPUKJIATHBIX HMCCIICIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIIMM K OOYYEHHMIO M TIO3HAHHWIO, CIOCOOHOCTEH K
CaMOKOHTpPOJIO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
criocoOHOCTEeM 00ydarommxcsi, (OpMHUPOBAHUE Y HUX CO3HATEIBLHOIO
OTHOIIICHHS K CaMOOOpPa30BaHHWIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHOMN Mpo(deCCHOHAIBHON 1 OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HU;

dbopMHpOBaHHEe YMEHUH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JIESTEIIbHOCTH.

OOGmee YuCiIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUEHUSI XUMUM Ha YITyOJeHHOM
ypOBHE cpeaHero oobiero odpaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezemnto), B 11 kimacce — 102 yaca (3 yaca B HEZIeJIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYECHHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000Pa3ui OPraHUYECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aroMa YIJepojia: OCHOBHOE U BO30YXKIAEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOYKHOCTHM aroMa yriiepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COCOUHEHHSX. Tumbl TUOPUAM3AIMU aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOW CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOpHbIA). TUIbl TEpeKpbIBaHUS AaTOMHBIX OpOWTanedl, G- U TN-CBA3M.
OnunapHasi, 1BOMHAs M TpoiHas cBsizb. CrocoObl pa3pbiBa CBA3EH B MOJEKyJIax
opranuyeckux BemiecTB. [loHsiTHE O cBOOOJHOM panukane, Hykjieoduiae u
anexTpodue.

Teopuss crTpoeHnst opraHudeckux coenuHeHun A.M. byrtnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COEIMHEHUH. MoneKkynsipHble M CTPYKTypHblE  (DOPMYJIBL.
CtpykTypHble (GOpMYJBl  pa3lIWYHBIX BUJOB: pa3BEpHyTasi, COKpaIIEHHAS,
ckenerHass. M3omepus. Bunabl um3oMepumu: CTpYKTypHas, IPOCTPAHCTBEHHAs.
DneKTpoHHbIE d(PGHEKThI B MOJIEKYJIaX OPTraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEeKThI).

[TpencraBienne o kinaccupukauuum opraHndyeckux BeulecTB. Ilonstue o
dbyHkunoHanpHOM rpymnmne. 'omonorus. 'omonoruueckue psiapl. CucremaTrdeckas
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJiIacCU(PUKALMS OpraHMYEeCKUX peakiuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEUIECTB W MX MPEBPAILCHUMN:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPTraHMYECKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, OMBITHI MO NPEBPAICHUIO OPraHMYECKUX BEIECTB MpPU HarpeBaHUU
(niaBnenue, OOyINIMBaHWE U TOPEHUE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYJI
OpraHUYeCKUX BEIIECTB.

YraeBoaopoasl.

Aunkanbl. 'oMonioruyueckuit psii ajikaHoB, o01asi GopmyJsia, HOMEHKJIaTypa U
M30MepHUs. DICKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOIICKYJ alKaHOB, Sp°-
ruOpuau3anms aTOMHBIX opOuTanell yriepoja, o-cBa3b. DuU3nyeckue CBOWCTBA
AJKaHOB.



XUMHYECKHE CBOMCTBA aJIKaHOB: PEAaKLIWU 3aMEIICHUs, W30MEpPHU3aLNH,
JNETHIPUPOBAHMS, IUKIU3ALMH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIUI PaJUKAIbHOTO 3aMEIICHMUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUsI U TPUMEHEHUE AITKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH
CTPOCHUA M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPOINAH, LIHUKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LUKIOTNE€KCAaH) LHUKIOAIKAHOB. CrocOObI MOJy4YEeHHS] U
IIPUMEHEHNE UKIIOAJIKAHOB.

Ankenbl. ['oMonorudeckuii psii ajikeHoB, o0IIas ¢popMmyra, HOMEHKIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHME MOJIEKYN —ajKEHOB, Sp°-
ruOpuau3anms aTOMHBIX opOuTanedl yriepoaa, - U m-cBsi3u. CTPyKTypHash U
reoMerpuyeckas (Uuc-TpaHc-) uzoMmepusa. DPuU3HUECKHE CBOWMCTBA AJKEHOB.
XVWMHYECKHE CBOMCTBA: PEaKLUHUHU MPUCOEAUHEHUS, 3aMEIIECHUS B O-TIOJIOKEHHE
OpU JIBOWHOM CBSI3W, NOJUMMEpU3alMu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMyUEHUS! U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIE, U30JMPOBAHHbBIE,
Kymynupogantule). OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XUMUYECKHUX CBOWCTB
CONPSIKEHHBIX  JWEHOB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanusa
COTPSKEHHBIX JUEHOB. Cr1ocOOBI MOTy4YeHNs U IPUMEHEHUE aJIKaJUEHOB.

AnxuHbl. 'oMOJIOTHYECKUM Psii aIKMHOB, 0011as popMyJia, HOMEHKJIATypa U
M30MEPUS. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKUHOB, SP-
ruOpuau3anms aTOMHBIX opOuTaneil yriaepoja. PuznuecKkue CBOMCTBA AJIKMHOB.
XVAMHYECKHE  CBOMCTBA:  PEaKUWM  NPUCOCAWMHEHUs,  JUMEPH3ALUU WU
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThyeckue YrieBOAOpPOoAbl (apeHbl). ['OMONIOrMYecKuil psji apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. Ddu3nyeckue CBONCTBA apeHOB. XHWMHUYECKHC
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJIHOM pPaJuKalie, PEAKUWA NPUCOECAWHEHUS, OKUCIEHHE TOMOJIOIOB
O0enzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpE AaJIKWIBHBIX paJAUKaIOB, KapOOKCHIBHOM,
THIPOKCUIIBHOM, aMHUHO- WM HUTPOTPYMINbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepuzanus ctupona. CrnocoObl MOTyYeHUs: U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJTOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHbl1i1 yrosis u mpoaykTsl ero nepepadotku. Crocoos! nepepaboTKu HEPTH:



MEePErOHKa, KPEKUHT (TePMUYECKUN, KATATUTHYECKHI), PUPOPMHUHT, MHUPOIIU3.
[TpoayxTel nepepaboTku HEQTU, UX TPUMEHEHUE B IPOMBIIICHHOCTU U B OBITY.

['eHeTyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJOPOJAOB. Peakiumn
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYMIY, HUTPOTpyNIy, UHAHOTPYMIY,
amuHorpynmy. JleiicTBMe Ha TaJIOT€HIIPOU3BOJIHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa miEnoun. B3auMoJIeCTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TousTHEe 0 METAJTIOOPTaHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BELIECTB W UX MPEBPAILICHUII:
n3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakuuii yrieBoJOpPOJIOB pa3IMYHBIX KiIaccoB (oOecuBeuyMBaHHE OpOMHOU WU
MOJHOW BOJZBI, pacTBOpa IMEpMaHraHaTa Kalids, B3aWMOJICUCTBUE AallETUIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApy>KEeHUE
yriepoa M BOJOPOJAa B OpPraHMYECKUX BELIECTBAX, IOJYYEHHE OHTHICHA H
M3y4YEHHE €ro CBOMCTB, O3HaKomyieHHE ¢ koyuiekuusamu «Hedpte» u «Yromwy, c
oOpa3llaMM IUIACTMACC, Kay4yKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOJIOPOJIOB U raJlOT€HIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[IpenenbHble OogHOATOMHBIE cHUPThL. CTpoeHHE MOJIEKYJ (Ha HpUMepe
MeTaHona W J3TaHona). ['omonormueckuii psa, odOmwas dopmyna, H3OMEpHS,
HOMEHKJaTypa U  kiaccupukanus. Du3nMdeckue CBOWCTBA  MpeAeiIbHBIX
OJIHOATOMHBIX CHUPTOB. BomOpoAHBIE CBS3M MEXKIY MOJIEKYyJIaMU CIIHPTOB.
XHWUMUYECKHE CBOWCTBA: PpPEAKUHUHM 3aMEIICHUs, JETUJIpaTallid, OKHCIICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHWYECKUMHU  KHCJIOTaMH.
KauectBeHHas peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[efiCTBUE 3TaHONIa U METaHOJIa
Ha opraHu3M uenoBeka. CrnocoObl TOJMYyYEeHHS W NPUMEHEHHE OAHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XMMHUYECKUX CBOUCTB.

MHoroaToMHbI€ CHUPTHI — STWICHIJUKOIbL W TiHIepuH. Dusudeckue u
XUMUYECKUE CBOMCTBA: pPEaKIMK 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHUYECKMMH KHCIIOTaMH, KAue€CTBEHHAs PEakiusi Ha MHOTOaTOMHBIE
cupThl. [IpencraBieHne o MexaHU3ME pEaKIMid HYKICO(DUILHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMYyYEeHHUS] W TNPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
6enzonbHOTO spa. Gusndeckue cBoiicTBa heromaa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTtBennsie peakumu Ha (eHosn. TOKCHYHOCTH (peHomna.
Crioco0sl mosrydeHus U npuMeHenue gpenomna. GenonpopmanbaeruaHas CMOIA.

KapOGoHuiibHbIE COETMHEHUS — AJIbJIETHIbl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOW Tpynmbl. ['OMoJorHuecKre psiibl alibJIETUI0B U KETOHOB, OOIIast
dopmyrna, uzoMepusi U HOMEHKIaTypa. Du3nueckue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKHME CBOMCTBAa  albJECTHIOB W  KETOHOB:  pEaKUuu
npucoequHeHns. OKUCICHUE alIbJIETUI0B, KaU€CTBEHHBIE PEAKIIUA HA aibJICTUIbI.
Cnoco0bI moJy4eHus U MPUMEHEHUE alibJIETU0B U KETOHOB.

OOHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUcHOT. M3omepust u HoOMeHkinarypa. Gusndeckue cBOMCTBA
OJIHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXAY
MOJIEKyJIaMUd KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakius »>TepudUKaldid, pPEaKUH € Y4acTHEM YIJIEBOAOPOJIHOTO pajuKaja.
OcoOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHSITHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMNPENEIbHBIX U ApPOMAaTUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpemcraBuTenn BhICIINX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, MAJIbLMUTUHOBAS, OJICMHOBAS, JUHOIEBAS,
NUHOIeH08as KUCIOThL. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMonorudyeckuid psia, obmas Qgopmyna, uU30Mepus U
HOMEHKIaTypa. DHU3nUecKrne W XHUMHUYECKHE CBOMCTBA: THAPOJIHA3 B KHUCIONM M
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, GU3nIecKue 1 XMMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1ienoyHon cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

MpbUTa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JECHCTBUE.

OO6m1as xapakTepucTuka yrieBosioB. Kimaccuduxkanus yrieBogoB (MoHO-, Au-
U mojucaxapujibl). MoHocaxapuapl: TIIIOK03a, (pPYyKTO3a, Trajakrosa, pudo3a,
ne30KkcupuO03a. PU3NYECKUe CBOMCTBA W HaxOKjJAeHUE B Ipupoje. PoTocuHTE3.
XUMHUYECKHUE CBOMCTBA TIOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbAECTUIHON
IpyNI, CIUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. lIpumeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapunabl: caxapo3a, MajlbTo3a U
nakTo3a. BoccraHaBinMBarMe 1 HEBOCCTAHABIMBAIOIIKME TUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmadn,
IVIMKOTEH H 1erono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, TIJIMKOreHa H
HEJUTI0I03bl.  DU3MYECKHE CBOMCTBA KpaxMalla U UEJUIOJI03bl. XUMHYECKHE
CBOMCTBA Kpaxmalla: THIpOJIU3, KauyeCTBEHHAs peaKkius C HOJ0M. XHUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: THAPOJIN3, TOMydeHne 3(PUPOB IesuTton03bl. [loHstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS] BEIIECTB M HUX MPEBPAIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE 3TAHOJIA C HATPHUEM,
OKHMCJICHUE 3THJIOBOTO CIMPTA B aJbACTH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHCJICHHE STWJIOBOTO CHUpPTa JUXPOMATOM Kajlud (BO3MOXHO HCIIOJIb30BaHHUE
BHJIEOMATEPHAIIOB), KAYECTBEHHbIE PEAKIMH Ha anbJAeruipl (C THUIPOKCHUAOM
muammuHcepeOpa(l) wu  ruppoxkcumom  meau(Il)), peakus raunepuHa
ruapokcuiom Menu(ll), xumuyeckne cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJEMCTBUE pacTBOpa TJIOKO3bl ¢ rujapokcuom meau(ll), BzanmopeiicTsue
Kpaxmajia ¢ MOJOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 33J1a4 1o TeMaMm «CrnupTel n
denomns», «Kapbonossie kucaoTbl. Cli0KHBIE YPUPBD).

A3oTcoaep:kaniue OpraHuyecKue CoeJuHEHH.

AMMHBI — OpraHMYecKue MPOU3BOJHbIE aMMHaka. Kiaccudukanuss aMUHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; IMEPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crpoenune Moisekys, obmas gopMynia, U30MEpHs, HOMEHKJIATypa U (puanyeckue
CBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX AMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IEPBHUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWUIIMH — TpPEeACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwiIvHa. B3auMHOe BIUsSHUE TPyNIl aTOMOB B MOJIeKysie aHuiuHa. OcoOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJyYyeHUs M TNpUMEHEeHHe anudaTHdyeckux aMuHOB. [lonmydyeHue aHuIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u nzomepus. OTaenbHbIE PEICTABUTENH OL-
AMUHOKHCIIOT:  INIMIMH, alaHuH. PuU3HYecKHMe CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT Kak amM(OTEpHBIX OPraHUYECKUX
COCIMHEHUM, peakuus TMOJIMKOHJEHCAIlMN, OO0pa3oBaHUWE TMENTUAHON CBSA3H.
buonornueckoe 3HaueHMEe aMMHOKUCIOT. CUHTE3 M TUAPOJIN3 MIENTHIOB.

benku kak npuponHeie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XHWMHUYECKHE CBOMCTBA OEJIKOB: TUAPOJIU3, JCHATypalus,
KayeCTBEHHbIE PEaKIIMH Ha OEIKU.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB M HUX MPEBpaIICHUI:
pacTBOpeHHe O€IKOB B BOJIE, JEHATypalusi OEJIKOB NMpU HArpeBaHUM, LIBETHHIC
peakiMu Ha OeJKH, pellleHHe SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TEMaM
«A3oTcomepkalpe ~— OpraHuyeckue — coeaMHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BbicokoMouieKky/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3AIUU, CPEIHSSA MOJIEKYISIpHAs



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEOUHEHUH —
MOJIMMEPHU3AIUs U MOJUKOHEH AU

[Tomumepuble Martepuanbl. IlnacTmacchl  (HOMUATHUIIEH, MOJIMIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, TOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
nojaudTUIeHTepedTanar). Y Tunusanus u nepepadoTka IIacTHKa.

DJ1acTOMEDPBL: HaTypaJIbHbIN Kay4dyK, CUHTETUYECKHUE Kay4yKHu
(OyTaIMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypaiabHble (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHUHTETUYECKHE (KAllpOH U JaBCaH).

[Tonmumepsl CIEUAIBHOTO Ha3HAYCHMUS (Tecon, KEBJIap,
AJIEKTPONPOBOISAIIME ITOJIUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH NPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJbHBIX 3agad Io TeMe «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY.

PacuérHrie 3anaun.

HaxoxaeHue MonekyasipHOd (GOpMyJbl OpPraHMYECKOr0 COEAUHEHUS [0
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHUE
MOJIEKYJISIpHON  (pOpPMYJIBI OpPraHUYECKOro COCIUHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IMPOIYKTOB
peakuuu W/WIM HUCXOJHBIX BEILIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOpMYIIbI
OpraHUYeCKOro BEUIECTBA HAa OCHOBE €ro XMMHYECKMX CBOWCTB MJIM CIOCOOOB
MOJIyYEHUsI, OMNpeAeNieHne AO0JM BBIXOJAa MPOAYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeAMETHBIX CBA3EN IPU U3YYEHUH OPTAHUYECKON XUMUH B
10 kmacce oOcCyIlIECTBISIETCS Yepe3 MCHOJIb30BaHUE KaK OOLIUX ECTECTBEHHO-
HAay4YHbIX IOHATHH, TaKk W IOHATUN, MPUHATBIX B OTHEJIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO011Me ecTeCTBEeHHO-HAYUHbIE MMOHATUS: SBJICHUE, HAYYHbII (akT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccuukauus, HaOIIOJACHHE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBa, (PU3MUECKHE BEIUYMHBI, €AMHULIBI MU3MEPEHUs, CKOPOCTh, IHEPIHs,
Mmacca.

buonorusi: kjerka, opraHu3M, OJKocucTema, Owuocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(PHBIN U TreTepoTpOodHbIN TUI NTUTaHUs, OpOKEeHHE,



¢orocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hble HCKOMAEMBIE, TOILIUBO.

TexHONOTHSI: TMHUIIEBBIE TMPOIYKTH, OCHOBBI PAIIMOHAIBLHOTO THTAHHS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuUMUYeCKuil aseMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kiaccudukaius XuMUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue SJICKTPOHOB IO ATOMHBIM — OpOUTAIIAM.
DJIeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHU, BJIEKTPOHHBIE KOH(PUTYpallMd HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepunonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XMMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX SJIEMEHTOB U 00pa3yeMbIX MU
OpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. 3Hay€HUe
nepuoanueckoro 3akoHa /.M. Menneneesa.

XHUMHYECKass CBS3b. BHAbl XMMMYECKOW CBSI3U. KOBAJICHTHAs, WOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa3oBaHWs KOBAJIGHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA. JHEPrus U JyinuHa cBA3U. [1osIpHOCTh, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJCHTHOW cBsA3U. KparHeie cBsA3u. BomgopoaHas CBs3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBHUSL.

BaneHTHOCT, M BaJEHTHBIE BO3MOXHOCTA aTOMOB. CBS3b 3JEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MIpuMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTeib, JHUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[TonsiTHEe O KOOPIUHALITMOHHOW XHUMUH.

BemecrBa  MOJEKYJAPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHS.  THIIb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucrnepcHbix cucremax. MctuHuble pacTtBopsl. [lpencraBienue o
KOJUTOUTHBIX pacTBopaX. CrocoObl BBIpAKEHUS KOHIEHTPAIMH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B pACTBOPE, MOJIApHAasi KOHUEHTpauusa. HacelleHHsie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHMS OT/CJIbHBIX MIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHUYECKUX peaklivii B HEOPraHMYECKOW M OpraHHYeCcKou
XUMUU. 3aKOH COXPAHEHUSI MAcChl BEIECTB; 3aKOH COXPAHEHUs W MPEBpalCHUS
SHEPTUU MPU XUMHUYECKUX peakiusaxX. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepmoXxuMUYECKHE YPABHEHUSI.

CKOpOCTh XUMHUYECKOU peakiiuu, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (PaKTOPOB.
I'omoreHnHsIe 1 reTeporeHHsie peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKInu. XUMU4YecKkoe paBHOBecue. KoHcTanTa
XUMUYECKOTO paBHOBecHusi. DaKTOpHI, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpa, JAaBJICHUE U KOHLUECHTPAMHA BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckas guccounuanus. CuibHbIe W claOble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOI0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
Oxkucnurens W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHWS W BOCCTAHOBJICHUS.
Baxneiilliie OKHCIUTETM U BOCCTAHOBHUTENW. MeTOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBPAILCHHI:
pa3IOKEHHE TEPOKCHMIA BOJOPOJAa B TMPUCYTCTBUM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHUE PeaKIMii MIOHHOTO OOMEHa, OPEeIeJICHHE
cpedbl pacTBOPOB C MOMOIIBI) HHAUKATOPOB, M3YUYECHHE BIUSHHS PA3TUUHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKONW PpEAKIMU M TOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckor cucTeEMEe  XMMHYECKUX
sanemeHToB J[.M. MenneneeBa u 0COOGHHOCTH CTpoeHHUs: ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJTOTPOIHS HEMETAILIOB (Ha MPUMEPE KUCIOPOAA, CEPBI,
dbocdopa u yriaeposa).

Bonopon. ITlomydyenue, ¢gusnueckue M XHMHYECKUE CBOMCTBA: PEAKIUU C
METAJJIaMH W HEMETaJUlaMHM, BOCCTAHOBUTEIIbHBbIE CBOMCTBAa. [ 'WIpUIBI.
TOMIMBHBIE AJIEMEHTHI.

["amorensl. HaxoxaeHue B mpupojie, COCOObI MONydeHUS, (PU3NUECKHE U
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxkHeue Kucaopoacoaepkaiime
COeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOJYyYCHUs
rajgoreHoB. [ [pumMeHeHne rajJjoreHoB U X COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIUICHHBIE CHOCOOBI MOTYUYEHUS
kuciaopoaa. Ou3NUecKue U XMMHUUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. Haxoxzaenue B MpUpPOJE, CHOCOOBbI MOMy4YeHUs, (U3MYECKUE U
xumudeckue cBoictBa. CepoBogopona, cyibdunbl. Oxcun cepsi(IV), oxcua
ceppl(VI). CepHucras u cepHas KUCIOTHI W WX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHne cepol U €€ COCTUHEHUN.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4YeHUs, (U3NUYECKUEe U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €r0 COCAMHEHUN. A30THBIE yTOOpEHHUS.

®ocdop. Haxoxnenuve B mpupoje, crnocoObl MOMydeHUs, (PU3HYECKUE U
xumuueckue cporctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coenunenuit. PocdopHbie
ya00peHus.

VYrnepon, HaxoXIeHWE B MpUpojE. AJUIOTPONHBIE  MOIUQPUKAIIY.
duznyeckue M XUMHUUYECKHE CBOWMCTBA TMPOCTBHIX BEIECTB, OOpPa30BaHHBIX
yriepogoMm. Oxcup yriaepona(ll), oxcun yrnepona(IV), yrompHas kucioTa U eé
coJId. AKTHUBUPOBAHHBIA yTOJb, ajgcopOuus. DymepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCTHIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHECHUMU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl ModyyeHus, (hU3nveckue u
xumuueckue cpoiictBa. Okcun kpemHus(IV), KpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne MetamuioB B Ilepruoandeckoi cucTeMe XMMHUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB MeTaioB. OOmue
dbuszuyeckre cBoicTBa MeTauioB. IIpuMeHeHHWe MeTauioB B OBITY U TEXHHKE.
CmuiaBel METANIOB.

DNEKTPOXUMUYECKUN  psfl  HampsokeHuid  MertamwioB.  OOmme  crocoOsbl

MOy YEHUS METaJUIOB: TUAPOMETATYPrus, NUPOMETAJLTY Prus,
anekTpoMmetasuryprusi. Ilonstue o koppo3un MmetamioB. CrnocoObl 3alIMTBl OT
KOPPO3HUHU.

OO6mast xapaktepuctuka MetamuioB [A-rpymmer [lepuogmdeckoit cucTembl
XUMHUYECKUX dyieMeHToB. Hatpuil u kammii: mnomydenue, ¢Qusnueckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka metaioB I[A-rpynnsl [lepuoanueckoil cuctembl
XUMUYECKUX DJJEMEHTOB. MarHuii W Kajdblui: TodydeHue, (U3NYEcKUue u
XUMHAYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB M WX COEOUHEHHM.
XKécTtkocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHUI: noNydeHue, pu3ndeckrue 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBA W €ro coenuHeHud. AmdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmast xapakTepucTUKa METAUIOB MMoOouyHbIX mnoarpynn (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE Xpoma.

@u3nuecKkue W XHMMHYECKHE CBOMCTBA MApraHla U €ro COEIUHEHUI.
Baxwneiimme coenunenuss wmapranma(ll), wmapranma(IV), wmapranma(VI) w
mapranua(VII). Ilepmanranar kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKejie3a U ero coeAuHeHuil. OKCcuapbl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyuenne u npuMeHEHUE Kee3a
U €T0 CIUIaBOB.

du3nyeckre U XMMUYECKHE CBOMCTBA Meau U €€ coequHeHui. [lomyuenue u
MIPUMEHEHUE MEU U €€ COeAMHEHUM.

[Muuk: momydyeHue, (U3MYECKUE U XHUMHUYECKHE CBOMCTBA. AM{QOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMeHeHune
[MUHKA U €r0 COCANHCHUI.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M HX IPEBpAIICHUIL:
u3ydyeHrne oOpa3loB HEMETAJUIOB, TOpeHHE cepbl, (ocdopa, kene3a, MarHus B
KHCJIOPOJAE, HW3YYEHHE KOJUIEKIMH «MeTamibl W CIulaBb», B3aUMOACHCTBHE
HIEJIOYHBIX U MIETIOYHO3EMENIbHBIX METAIIOB C BOJAOM (BO3MOXHO HCIOIb30BaHHE
BUJICOMATEPHUATIOB), B3aMMOJCHUCTBUE IIMHKA U JK€Je3a C PacTBOpPAMU KHUCIOT U
I1eJI0YEH, KaYECTBEHHBIE PEAKIIMA HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJECHCTBUE THAPOKCUIOB allOMUHHS M IHMHKA C
pPacTBOpPAMH KUCJIOT M IIEJIOYEH, pelIeHue IKCIEPUMEHTAIbHBIX 337a4 110 TeMaM
«T"anorens», «Cepa u €€ coeAMHEHUs», «A30T U Pochop M HX COCAUHEHUNN,
«MeTabl TaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYII).

XuMHus ¥ KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMUUBOTO pa3BUTHA vesoBeyecTBa. [lonsTue
O HAy4YHbIX METOJaX TMO3HAHUS W METOJOJIOTMH HAy4YHOIO MCCIEIOBaHUS.
Hayunble mpuHLIKIBI OpraHu3aiil XUMUYECKOTO MPOU3BOACTBA. [IpombIlieHHbIE
CHOCOOBI MOJYYEHHUS BaXKHEUIINX BEUIECTB (HAa MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOIl KUCIOTHI, MeTaHoa). [IpoMbIlIeHHbIE CIOCOOBI MOJYYEeHUsI METAJIOB U
CIJIABOB. XMMHUYECKOE 3arpsA3HECHHE OKPY>KAlOLIEH CpeNbl M €ro IOCIEICTBUS.
Ponb xumuu B 06ecnie4eH SHEPreTHIeCKoi 0€30MacHOCTH.

Xumusg ©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. lIpaBuna
WCIIOJb30BaHUA JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEAUIUHBI.



XWMHS T OCHOBHBIC KOMITOHEHTHI, MHUIEBbIE H00aBKu. Poib Xxumun B
o0ecrieueHnu MUILEeBOM 0€30MacHOCTH.

Kocmetnueckue u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOT0 HCMOJIb30BAaHUS TMPENapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

Xumus B CelbCKOM x03siicTBe. OpraHndeckie U1 MUHEPAJIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKHU, CTEKIIO, KEPAMUKA.
Marepunainsl 11 35eKTpoHUKU. HaHoTexHonoruu.

Pacuérurle 3amaun.

Pacuétpl: Macchl BemiecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIUHU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pEaKIMHU, €CIU OJHO U3
BEIIECTB HMMEET IMpuMecH, Macchl (00bEMa, KOMMYECTBA BEIECTBA) IMPOAYKTA
peaKkuuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOPA C OMNPEACIEHHOU
MAacCCOBOM JIOJIEd PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM W MOJISIPHOMN
KOHIICHTpAIlMK BEIIECTBA B pacTBOpE, MOJM BBIXOJA MPOAYKTa pPEAKIUH OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXNOpeAMETHBIX  CBA3€d MNpU  HU3Yy4YCHUH  0oOmer u
HEOpPraHn4ecKko XuMuM B 11 Kiacce oCymIeCTBISIETCS YEpPE3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUHN, TPUHATHIX B OTACIBHBIX
peAMEeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIE MMOHATHSA: SBJICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIs, MePUOJIUYHOCTb, HAOIIOICHUE,
U3MEpEeHne, IKCIEPUMEHT, MOENb, MOJICIMPOBAHHUE.

®dusuka: Marepus, MUKPOMHUP, MaKpPOMHp, aTOM, D3JEKTPOH, MPOTOH,
HEWTPOH, UOH, U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJNO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HCAIbHBIA Tra3,
dbu3uYecKkre BEIUYUHBI, €IUHUIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: knetka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboINU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKU, KHUPHI, YTIIEBOJIbI, HyKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB ¥ TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
peCypChl.

TexHoMorus: XUMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYpTUs, CTPOUTEIIbHbBIC
MaTepualibl, CeIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MPOMBIILICHHOCTD,
dapmareBTHYECKast MPOMBINIIIEHHOCTbD, POU3BOJCTBO KOCMETHIECKUX



npernaparoB, MPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeamMera «XHMUsS» Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHUsl BBIACJICHBI CIEAYIOUIUME COCTABISIONIME: OCO3HAHUE
OOyYalOMIMMUCA POCCUICKOW TPAXKIAHCKONW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOMPEICIICHUIO; HATMYNE MOTUBALIUU K
0oOy4YeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOyYaroummxcsi pPyKOBOACTBOBATHCSA
OPUHATBIMA B OOIIECTBE IMpaBWJIaMU W HOpPMaMu T[IOBEJICHUS, HaJIW4ue
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI TpeAMeTa «XHUMHS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMbITA IMO3HABATEIILHOM M MPAKTHUECKON JeATEeNbHOCTU
00yyaroIMXxcs B MpoIiecce peain3aiuy 00pa3oBaTeIbHOM IS TEILHOCTH.

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W MPAKTUYECKON JAESATEIbHOCTU
oOyyarommxcsi B Mpolecce peain3anur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HAHUS 00YUYAIOIIMMHUCSA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBbHBIX HOpPMax M TpaBUJiaX MEXJIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMaTh WM NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AESTEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HAaCIEIUIO
OTCUYECTBCHHON XMMUM;

YBOKEHHUSI K TPOIIECCY TBOpYECTBAa B O0JACTH TEOPUM U MPAKTHUYECKOTO
NPUIOKEHUSI XUMHUHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOWCKOB,
MIOCTOSIHHOTO TPyJAa YYEHBIX U MPAKTUKOB;



WHTEpeCa ¥ TIO3HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCIEAYIOIIEM
aHayM3e MHPOPMAIUN O TMEPEOBBIX JOCTIXKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUWU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y NMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE U TOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS IMOCIEACTBUIM
MTOCTYTIKOB;

4) opmMupoOBaHHS KYJbTYPbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 310poBOoro U Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY U
ICUXUYECKOMY 3]I0POBBIO;

coOJIIoIcHUsT TIpaBWJl 0e30MmacHOr0 OOpallleHHs C BeleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBHOCTH;

MOHUMAHUSl [EHHOCTH TPaBWJI WHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJCHUS B CUTYalUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOJEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPpy10BOT0 BOCIIMUTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HCCIEAO0BATEIbCKOM
NeSTeIbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYTrUX BUJAX
NeSTeTHbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

UHTEpeca K MPaKTHUECKOMY M3YUYEHHIO MPOPECCHil pa3IuIHOrO poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI M0 XUMUHU;

YBaXEHUSI K TPyAy, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHUIYaTbHOU TPACKTOPHH
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOIICHUS K MPUPOAE KaK UCTOUYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIC;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX TTPOOIeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIbHOU Cpelibl;



OCO3HAaHHUS HEOOXOJMMOCTH HWCIIOJIB30BAaHHUS JIOCTIDKCHHN XHMHUHU IS
peILIeHUsT BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATUS JCHUCTBUM, NPUHOCIIIUX BpEJ  OKpYXKaIOUIEh
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArONMpUSTHBIE HKOJOTHUYECKUE
MOCJEACTBUA NPEANPUHUMAEMBIX JEHCTBUNA U IPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OITbITA JEeSITeIIbHOCTH AKOJIOTHYECKOMN HANpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B TO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJIBHOM
NpaKkTHKe, CIIOCOOHOCTM M YMEHHS aKTUBHO IIPOTHUBOCTOSTH HJEOJIOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN MPaKTUKY;

MOHMMAaHUSl CcHeUuUKA XUMHUU KakK HayKH, OCO3HaHUS €€ poju B
dbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I1EJTOCTHOTO
npeAcTaBlIeHUus] 00 OKpY’KalollleM MUpEe KaK O €IMHCTBE MPUPOABI M UYeJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [iJII  COBPEMEHHOMU
IUBUIM3AIUM: B €€ TYMaHMCTUYECKOM HAIPaBJICHHOCTH W BaXXHOM pOJM B
CO3JIaHMM HOBOW 0a3bl MaTepuaJbHOM KYJIbTYpPhl, B PEIICHUH TJIOOATbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICUEHUN
YCJIOBUH YCHENTHOTO TPYJla U SKOJOTHYECKH KOMGMOPTHOM >KU3HU KaXKJIO0ro 4jieHa
00I111eCTBa;

€CTECTBCHHO-HAyYHON TI'paMOTHOCTH: TIOHMMAaHHUSI CYHIHOCTH METOJIOB
MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIOJIb30BATh
MoJyyaeMble 3HAHUS JIJIsl aHalK3a U OOBSICHEHUS SIBIICHUM OKPY>KaIOIIEro MUpa u
MPOUCXOAIINX B HEM M3MECHEHUH, YMEHHUS JeIaTh 000CHOBAaHHBIC 3aKIIOUCHHS Ha
OCHOBE HAy4HbIX (DaKTOB M HMMEIOIMMXCS JaHHBIX C IEJIbI0 TOJyYCHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHMHUYECKHUE 3HAHUS JIJIA
penieHus Mpo0JeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

HWHTEpeca K OCOOECHHOCTSAM TpPyJla B pa3MyHbIX chepax npodhecCuoHaIbHOM
JeSITEILHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOyUaOIIUXCS
MEKIUCIUTUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYYHbIE MOHSATHS, OTPasKaIolIe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(UKY METOAOB IMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SBJICHHE,
npoliecc, CUcTeMa, Hay4HbId (pakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHUE);

yHHUBEpCaJlbHbIe yueOHble NEHCTBHs (IIO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJsTUBHBIE), o0ecreunBaronme (dbopmHpoBaHue (GyHKIHOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYaroInXCs;
CHIOCOOHOCTD oOyJaromuxcst UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JNEUCTBHUS B MO3HABATEIIBHON U COMAIBHON TTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTebHbIEe YHHMBePCAJIbHbIE YUeOHbI€ el CTBUSA

1) 6a30oBbIe JJOTHYECKHE TECTBUS:

CaMOCTOSITENNFHO  (OpMyIHpOBaTH W aKTyaJH3UpOBaTh  MpoOIemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIpPENETATh UENN MACSITeNbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPHH HX
JTOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCTIONIb30BaTh TPU OCBOCHWM 3HAHUWA TPHUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJIETISATh XapaKTepHble MPU3HAKM MOHITHM M yCTaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBIICHMI;

BBIOUpaTh OCHOBaHUS M KPUTEPUH s KIACCU(PHUKAIMU BEIIECTB M|
XAMUYECKHUX PEaKIINM;

yCTaHABIMBaTh IMPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHWE PACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHsI B paccMaTpHUBaEeMbIX
ABIICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIFOUCHUS;

IPUMEHATH B IMPOLIECCE MO3HAHUS HCIOIb3yeMble B XMMHHU CUMBOJUYECKHE
(3HAKOBBIE) MOJIETIH, MPEOOPA30BHIBATH MOICTBHBIC MTPEACTABICHUS — XUMUYECKHIA
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas popMyiia, ypaBHEHUE XUMHUYECKON



peakiuu — MpU PEIIeHUHd YYEOHBIX MO3HABATENIbHBIX M MPAKTHYECKHX 3ajad,
MIPUMEHSATh HAa3BaHHBIE MOJEJIbHBIE MTPEJACTABICHHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeiiCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKuuii;

dbopMyIIMpOBaTh LIETH U 33/1a4U UCCIIEOBAHUS, NCIIOIB30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BONPOCHI B KAdeCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJ€Th HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0aTh 332 XOIOM
MpoIIEcCca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
00001IEeHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJITATOB HCCIEAOBaHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOEIaHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENICKOM M MPOEKTHON
NESATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOMCKY METOJOB pEUICHUS MPAaKTUYECKHX 3a/Jad, MPUMEHEHUIO pa3InYHbIX
METOJIOB ITO3HAHHSI.

3) pa6oTa ¢ uHpopmaueii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWH(OpManuu (Hay4dHO-
MOMyJIsIpHAasl JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE IOCOOHUS,
pecypcbl HTEpHETa), aHANM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
[PEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYHBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHpoOpMalMK, HEOOXOAMMOW HJisi BBINOJHEHUS YYEOHBIX 3aaay
OITPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OpMy  NpeICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa IMpu padbore ¢
XUMUYECKON uH(poOpMaleil: TPUMEHATh MEXIpeaMeTHble (puznueckue WU
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHUKaTHBHBbIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS:



3aaBaThb BOIIPOCHI 110 CYHICCTBY O6CY}KI[a€MOI‘/’I TCMBI B XO0AC OHUaJIora /U
AUCKYCCHH, BBICKA3bIBATH UICH, (bOpMYJ'II/IpOBaTI) CBOHU IIPCHIOKCHUA
OTHOCHUTCIIbHO BBITIOJIHCHUA HpCI[J'IO)KCHHOﬁ 3aga4uu,

BBICTYNIATh C NPE3CHTALUEH pe3yJbTaTOB ITO3HABATEIILHON JESTEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSATEIBHO WJIA COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIETOBAHUIO CBOWCTB
M3y4YaeMbIX BELIECTB, pean3alii Y4eOHOTrO MPOeKTa, U (POPMYITUPOBATH BHIBOJIBI
[0 Pe3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULMN B
X0J1e 00CyXkAeHNUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATEIIBHO IIJIAHUPOBATh M OCYILECTBIATH CBOK II03HABATEIBHYIO
NEeATENbHOCTh, Ompeneinsas €€ Lenu W 3aJadyd, KOHTPOJMPOBaTb U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpeAjiaraéMblii alropuT™M JIEWCTBHA TIpH
BBIMOJJHEHUH YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BblOMpaTh Haubosee
3¢ (deKTUBHBIA C€HNOCOO MX pelIeHHs C YYETOM IMOJIy4EHHsS HOBBIX 3HAHUM O
BEILIECTBAX U XUMMUYECKUX PEAKIUAX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEATEIRHOCTH Ha OCHOBE caMoOaHam3a W
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha yTIIyOJIEHHOM
YPOBHE Ha yPOBHE CpPEIHEro OOIIEero oO0pa3oBaHMS BKIIOYAIOT CHelnu(puIecKue
JUIsl yaeOHOTo mpeaMeTa « XUMHUs» Hay4YHbIE 3HAHUS, YMEHHUS B CTIOCOOBI JICHCTBHIMA
10 OCBOEHHWIO, MHTEPIPETANHA U MPEOOPa30BAHUIO 3HAHWM, BUJBI JIEATCILHOCTH
M0 TIOJIyYCHHIO HOBOTO 3HAHHWS W MPUMEHEHWIO 3HAHWHA B PA3IMYHBIX yUEOHBIX
CUTYaIMsIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe II0 XUMHHM TIPEAMETHBIC PE3YJbTaThl MPEJACTaBICHBI IO TOJaM
W3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CHeYeHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOITIEM IKOJIOTHIECKOM, SHEPTETHUECKON U



MUIIEBONH OE30MaCHOCTH, B PAa3BUTHUH MEIUIMHBI, CO3/IaHUM HOBBIX MaTEpHAaJIOB,
HOBBIX MCTOYHHKOB DHEPIuH, B oOecrieyeHnn PaLMOHAIBHOTO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUM MHUPOBO33pEHUS U OOIIEH KyJIbTYpbl
4eJloBEKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAral0IINEe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTAaM, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOWTajeil, HOH, MOJIEKya,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasA CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIepOAHBIN CKeleT, (PyHKIMOHAIbHAS
rpynmna, pajaudkai, CTPYKTypHble (QopMyJbl (pa3BEpPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), H30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHAas (IFe€OMETpHuYEcKas,
ONTHYECKAs), HM30MEPBI, TOMOJOTHUYECKHH psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- M a30TCOJEpKAIINEe OPraHMYECKUE COEIUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COEAMHEHHS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akoH JI. M. MenpaeneeBa, TEOpHUs CTPOEHMSI OPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALEHUS DJHEPruu MpPU XUMHUYECKHX PpPEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUU, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBICHUI; IPEICTABICHUS
O MEXaHU3MaX XHMHUYECKMX PEaKUUi, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BJIUSHUN aTOMOB U I'PYIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3 dekTsl, opuentanTsl 1 u Il pona);
(haKTOJOTMYECKHUE CBEIECHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
UCIOJb30BaHUN BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U NPAKTUUECKOU
JESTeIbHOCTH  4YeJlOBeKa, OOIMMX  HAay4YHbIX  HPUHIHUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, TEpepadbOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHITHH,
YCTaHABIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpU
ONMCAaHUH COCTABA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITI0JIb30BAaTh XUMUYECKYI0O CUMBOJIMKY JJII COCTABIICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLIHMA W PACKPBIBATH UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0OanaHca JTUX peakluid, peakuidl HOHHOro OOMeHa MyTEéM
COCTABJICHMSI X ITOJIHBIX M COKPAIIEHHBIX NOHHBIX YPABHEHHIA;



M3TrOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
HX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAJJICKHOCTh N3YYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS AJII OTIEIbHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, allETUJICH, TOJIYOJI, TJIUIICPUH,
STUJICHTIUKOIb, (EHON, (OPMaTbISTHI, aleTalIbIerua, areToOH, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAS, MAJIbBMUTUHOBAS KHUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PPYyKTO3a, aHWUJIUH, NUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BUJI XUMHYECKOM CBS3M B
OpPraHUYECKUX COCIUHEHMSIX (KOBAJICHTHass U HWOHHAs CBsA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu30BaThb  COCTAaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QJTKUHOB, apOMaTHUYECKUX YIJIEBOJAOPOJOB, CIHUPTOB, aJbJErUi0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- W TOJUCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIUl C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH U TUNA KOBAJIEHTHOU CBSA3M (G- U T-CBA3M), B3aAUMHOIO BJIMSIHUSA AaTOMOB
Y TPYIII aTOMOB B MOJIEKYJax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOIO
CeIpbsi  (HedTh, NOPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE TIPOTyKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOW 3HAHMK O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAONIOJACHUH, U3MEPEHUH, MOJCINPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) 1 YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUSI MIPUMEHSITh OCHOBHBIC omnepanuu
MBICITUTEIBLHOMN AEATEILHOCTH — aHAIU3 U CUHTE3, CPaBHEHHUE, 0000IICHUE,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHUUECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3h XMMHUUYECKUX 3HAHUMN C
MOHATUSIMU WM TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MOHUMAaHUSl CYIIHOCTH MAaTepUaJIbHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CHCTEMHbBIE 3HAHUS MO OPraHUYECKOW XUMUU NIl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOITUX €CTECTBEHHO-HAYUHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl TO XHUMHUYECKUM
dbopMyamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C HUCIOIb30BaHUEM (PU3MUYECKHUX
BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOLIUX
BEILIECTBA C KOJWUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMyJibl BElIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKUX AJIEMEHTOB,
MPOAYKTaM CrOpaHMsl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATh
C TO3UIMKA  DKOJOTHYECKOM  Oe30macHOCTH  TOCJIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHOM JE€ATEIBHOCTH YEJIOBEKAa, CBSI3aHHOW C  mepepadOTKon
BEIIIECTB, UCMOJIb30BATh MOJIYYEHHbIE 3HAHUS JIJISl IPUHSITUS TPAMOTHBIX pPEIICHUN
po0JieM B CUTYyaIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TUJIAHUPOBATH U TMPOBOJIUTH
XUMUAYECKUN DJKCIEPUMEHT (MOJYyYEHHUE M HU3YUYECHHE CBOWCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE pPEAKIHUHU YIVIEBOJAOPOJAOB PpAa3JIMYHBIX KJIACCOB W
KHUCJIOPOACOICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3a/lady 1O PACIO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOIIOJCHUEM TMPaBUII
O6e3omacHOro oOpamieHusi ¢ BEHIECTBAaMU M J1a0OpPaTOPHBIM 000PYIOBAaHUEM,
dbopMyIMpoBaTh IIENIb UCCIENOBAHMS, TPENCTABIATh B pasIuyHON Gdopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00Pa3HOIr0 MOBEICHUS B OBITY U
TPYIOBOW JEATENIBHOCTH B IIEJISX COXPAHEHUSI CBOETO 3I0POBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPelibl U JOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEAECTIEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszarens [1JIK;

aHAJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3;

c(OPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBJIATH II€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOPMAITUH B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HAy4dHAs
JuTEpaTypa, CpeAcTBa MaccoBoM MH(popManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHaJIM3UPOBATh XUMHUUECKYI0 MH(pOpMaIIUIO, TiepepadaThiBaTh €€ U UCIOJIh30BATh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a/1aueH.



11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmass ¥ HeopraHU4eckas
XUMUSD» OTPAXkKAKOT:

c(OpPMHPOBAHHOCTh TMPEJICTABICHUNA: O MaTepuaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TIO03HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE U 3HAYCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B 00ECIEYECHUH yCTOWYUBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJIEM SKOJOTHMYECKOM, PHEPreTUUECKON M MHUILEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB SHEPTHH, B OOECNEYEHUH PAlMOHAIBHOIO MPHUPOIOIOIb30BaHUS, B
(GbopMHpPOBaHMM MHPOBO33PEHHUS] U OOIIEeH KyJbTypbl YEJIOBEKa, a TaKxkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAONINE TIOHATUS — XHMHYECKHW DJJIEMEHT, aToM, SApO aroma,

M30TOIBI, DJIEKTPOHHASE 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aToma, THOpUAM3alus aTOMHBIX OpOuTaned, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, OJJIEKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHUMHUYECKas pEeaKUus, PpacTBOP, OSJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JHUCCOLMALMUSA, CTENEHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKHUCJIHUTENb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKON PEaKIMH, CKOPOCTh XUMHUYECKON PEaKIINH, XUMUYECKOE PAaBHOBECUE;
TEOPUH M 3aKOHBI (TEOPHS AIIEKTPOIUTHYECKOW IHCCOLMALMHU, NEPUOIUYECKUN
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHHS SHEPTUH NP XUMUYECKHUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTB, 3aKOH JEUCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIeKallMe B OCHOBE ITOHUMAaHUSA
OPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOCHHM BELIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HaJIMOJIEKYJIIPHOM YPOBHSIX; TPEACTABICHHUS O MEXaHU3MaX XHUMHYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETUYECKHUX  3aKOHOMEPHOCTSAX  UX
IIPOTEKaHUs, O XMMHUYECKOM DPABHOBECUH, PACTBOPAX M IJUCHEPCHBIX CHCTEMAX;
(pakTOIOTUYECKUE CBEICHHMS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MacHOM
UCIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NESATEIbHOCTH  YeJOBEeKa, OOIMX  HAyYHBIX  MPUHUUIAX  XHMHYECKOIrO
ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHUH HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIOJIB30BATh XHUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBiieHUs: (GOpPMyJ BEIIECTB W ypaBHEHUH XHUMHUYECKHUX  PEaKIHil,
cucremarnueckyro HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEJIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAICHTHOCTh M CTENICHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSIX, BUJ XMMUYECKOW CBA3M (KOBAJICHTHAs,
MOHHAsl, METAJUINYEeCKasl, BOJOPOJHAs), THUN KPUCTALUIMYECKOH PEIIETKH
KOHKPETHOTO BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M W TUIA KPUCTAUIMYECKON pemeéTrku, OOMEHHBIM U
JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pa30BaHNS KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAcCU(PHUIMPOBATH:  HEOPTAHHYECKHE
BEILIECTBA 110 UX COCTaBY, XMMUYECKUE PEAKIIMH IO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO
CTENEHEW OKHCIIEHUS DJJEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3aTopa U
JPYTHE); CAMOCTOSITEIbHO BRIOMPATh OCHOBAHUS U KPUTEPHUH JJIA Kiaccu(puKanuu
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBIC MEPUOINUECKOTO 3aKkoHa /JI.
N. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QyHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XWMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOrO NEPHOMOB
[Tepnonnueckon cucremsl .M. MenneneeBa, uCONb3ysl MOHSATHS
«IHEPTEeTHYCCKHE YPOBHHY», «IHEPreTUUCCKUE TOIAYPOBHH», «S-, P-, O-aToMHbIC
opOUTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coeauHeHnd 1o mnepuogaMm U rpynmnaMm llepmommueckon cucremsr J[. .
MeHnpneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
WX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMH C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKLINN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOro OajaHca
ATUX PEAKIW; peakIuii HMOHHOTrO OOMEHa IMyTEéM COCTABJICHHS HMX TIOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHMM;  pEakUuMh  TUAPOJIM3a;  PEAKLMU
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



C(OPMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIHMA C Y4ETOM HMX JHEPreTUYECKHUX XapaKTEPUCTUK, XapaKTep
MU3MEHEHUSI CKOPOCTHM XMMMYECKOM peaKkIMM B 3aBUCHUMOCTH OT pPa3jIM4YHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIEHUS XMMUUECKOTO PaBHOBECHSI 101 BIUSHUEM
BHEWIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh XHUMUYECKUE PEaKIIUH,
JeXallhie B OCHOBE IPOMBIIUICHHOIO MOJIYYEHHS] CEpHOM KHUCIIOThI, aMMHaKa,
oOlIye HayyHble MPUHLMIBI XUMHUYECKHMX MPOU3BOJCTB; ILEJIE€CO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX Hay4YHOTO
MO3HAHUS SIBJICHUN NpHUPOABI — HAONIOACHUE, H3MEPEHUE, MOJIEIUPOBAaHHUE,
HKCIIEPUMEHT (peasIbHbIM M MBICJICHHBIN ), UCTIONb3yEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS PUMEHATh 3TH 3HAHUS ITPU SKCIIEPUMEHTAIIBHOM HCCIIEA0OBAHUU BEILIECTB
U g OOBACHEHHS] XUMHUYECKUX SIBICHUH, HMEIOIMIMX MECTO B IPHUPOJE,
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HMU;

c(OpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XMMUYECKHX 3HAHUU C
MOHATUSMUA M TPEICTABICHUAMH APYIMX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
00J1e€ OCO3HAHHOTO MOHUMAaHUS MAaTEPUATIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOJUTH PaCUYETHI: C HCIIOJIB30BAHUEM
HNOHATUH «MaccoBasl JI0JS BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLIEHTPALUS»;
Macchl BELIECTBA UM 00bEMA raza 1Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BELIECTB; TEIIOBOTO 3(dekra
peakuyy; 3HA4C€HHs] BOJOPOJHOIO IOKAa3aTesii PACTBOPOB KHUCJIOT M IIEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAlUi; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
OPOAYKTa PEAKUMH, €CJIM OJHO M3 MCXOJIHBIX BEIIECTB JAHO B BUJIE pacTBopa C
OTpeIeIEHHOM MacCOBOM J10Jiel paCTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(uMeeT mpUMeEcH); AOJM BBIXOJA MPOAYKTA PEAKIUHU; OOBEMHBIX OTHOILIECHUH
ra3os;

C(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBAaTh M IPOBOAMUTH
XUMUYECKUNA  JKCIEPUMEHT  (NMpOBEACHUE  peakluuii  HMOHHOro  OOMEHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEUIECTB, OINpPEACIICHUE
Cpelbl PpacTBOPOB BEIIECTB C IMOMOIIbIO HWHIAUKATOPOB, HW3YUYEHUE BIIUSHUS
pa3aMuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  peakluu, pelieHue
JKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaM «Meramb»y u  «Hemerams») c
COOJII0/IEHUEM TpaBUil O€30MacHOro OOpaIleHus ¢ BEIECTBAMU U JIA0OPAaTOPHBIM
obopynoBanueM, GOpPMYyJIMpPOBATH 1€JIb  MCCIAEAOBAHUS, TNPEACTABIATh B
pa3nnuHoil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCTS;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJIOIaTh MPaBUJiia TTOJIb30BAHUS XUMUYECKOM
mocymoi u jabopaTopHbIM 00OpyIOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTMBITOB, AKOJOTHYECKH 1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYyHOBOU
NEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYXKAIOIIEH MPUPOAHON
cpeAabl U JIOCTMXKEHHSI €€ YCTOMYMBOTO pa3BUTHUSA, OCO3HABAaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUS HA >KUBBIE OPraHU3MBI ONPEAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [TIK;

cOpMHPOBAHHOCTh YMEHHUMW: OCYUIECTBISATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MHGOPMAIMKU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHasi U y4eOHO-Hay4Has
JUTepaTypa, CpecTBa MaccoBoil nHpopmaiuu, UHTEpHET U ApyTHe), KPUTUIECKH
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMaIIKIO, TIepepadbaThiBaTh €€ U UCIO0JIb30BATh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJTACC

Koan4gecTBO 4acoB

Buanl nesreLHOCTH

JJIeKTPOHHbIE
00y4aroUUXCH C y4eTOM
Nen/m [ HauMeHoBaHMe pa3aeoB ¥ TeM (undposbie) paGoueii mPorpamMMbI
IpOrpaMMbl Kontpoabnbie [IIpakTuyeckue 00pa3oBaTebHbIE
Bcero BOCIIMTAHUS
paﬁOTbl paﬁOT])I pecypcbl
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM
Jlnanor, HanpaBieHHbIMHA
(dbopmupoBaHue
€CTECTBEHHO-HAy4YHOU
. rPaMOTHOCTH U
IIpenmer opraHnueckod xumuu. Teopus
1.1 CTPOCHMSI OPraHMYECKHX COEIMHEHHH A 8 1 0 Bu6b OK [{CHHOCTHOTO OTHOIICHHA
' ' ubmaorexa I K UICTOPHYECKOMY U
M. bytneposa
Hay4YHOMY HaCJIeIUIO0
OTEYECTBEHHON XHUMUHU.
Hroro no paszneny 8
Pazpnen 2. YrieBoaopoabl
becena, narpaBneHHas Ha
AKOJIOTUYECKH
1esiecoodpasHoe
[IpenenbHbIE YTIIEBOAOPOILI — ATKAHBI OTHOILEHHNE K IIPUPOIIE
2.1 P y p ’ 5 0 0 Bu6miorexa [OK pupore,
[TAKJIOATTKAHbI KaK UCTOUHHUKY
CYIIIECTBOBAHUS KU3HU
Ha 3emuie.
HenpenenbHbie yriieBOJOPOIbI: aTKEHBI becena, nanpaBieHHasHa
22 P 4 P ’ 14 0 1 Bubmiorexa [TOK > Hatp
AJIKaIMEHbI, ATTKUHBI SKOJIOTUYECKH




1eIecoo0pa3Hoe
OTHOIIICHHUE K IPUPOJIC,
KaK UCTOYHHUKY
CYIICCTBOBAHHMS KH3HH
Ha 3emJie.

2.3

ApoMaTu4ecKue yriieBoAOPO bl (apeHbI)

bubnuoreka [JOK

Jwnanor,
BOCIIMTHIBAIOIIUH
OCO3HAHHE
HEOOXOIMMOCTH
WCITOJIB30BaHUS
JIOCTVKCHUH XMMHH JIJTSI
[pelIeHus1 BOIIPOCOB
palMOHAIBHOTO
MPUPOIOTIOTB30BAHHS.

2.4

[IpupoHBIE HCTOYHUKH YIIIEBOJOPOAOB MMX
nepepadoTka

bu6mmoreka [JOK

['pynnosas pabota,
(dbopmupyromas
OHUMaHHE

rJ100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPO0IIeM,
BIIMSTHUSI DKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE
pUPOOHOI U
COLMAJIHON CPEIbl.

2.5

["asToreHnpon3BOIHBIE YTIEBOAOPOI0B

bu6mmoreka [JOK

Hwnanor,
BOCIIMTHIBAIOIINH
OCO3HAHHE
HEOOXOIMMOCTH
WCITOJIb30BaHUS




JOCTHOKEHUH XUMHU TS
[peIeHuUs BOIIPOCOB
[palOHAIBLHOTO
MPUPOIOTIOTB30BAHMUS.

Wroro no pazgeny

35

Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHUust

3.1

Cnuptel. Genon

11

bu6mmoreka [JOK

[IpoektHas paboTa,
HarpaBJIeHHAs HA
OCO3HaHUE MOCIEACTBUIH
HETIPUSTHS BPEITHBIX
MPUBBIYCK, TOHUMAHUS
LIEHHOCTEM 3JI0POBOTO U
Oe3omacHoro obpasa
’KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO
OTHOIICHUS
KCOOCTBEHHOMY
(usznueckomy u
MICUXUYECKOMY
3/10pPOBBIO.

3.2

KapOoHUIIbHBIE COETMHEHUS: AlTbJIETUIBIN
KkeTOoHbI. KapOOHOBBIE KUCITOTHI.
Crnoxuble 3¢upsl. Kupbl

21

bu6mmoreka [JOK

J{nanor, HanpaBJICHHBIHA
COOJIIO/ICHHE TTPABUIT
0e30MmacHoro oopalieHus
C BEI[ECTBAMU B OBITY,
MOBCEIHEBHOMN KU3HU UB
TPYIOBOMU

NesITebHOCTH,




[MOHUMAaHUs [IEHHOCTH
npaBuiI 6€30MacHOr0
MOBEJICHUS B CUTYyaIUsX,
YTPOKAIOIIUX 3I0POBBIO
U YKU3HU JTIOJIEN.

3.3

YrieBoibl

bubmuoreka [JOK

J{nanor, HanpaBJICHHBIHA
COOJTI0ICHHE TTPABHIIT
0e30macHOro oOpaIIeHUs
C BEIIECTBaMU B OBITY,
ITOBCEIHCBHOM JKU3HU UB
TPYAOBOI

NeSITeIIbHOCTH, ITIOHUMAaHUS
IIEHHOCTH TIPaBHII
0e30I1aCHOTO ITOBEICHUS B
CUTYAIUSX,yTPOKAFOIIHX
310pPOBBIO

Y SKM3HU JIIOJICH.

Utoro no pazneny

41

Paznen 4. A3oTconepxkaniue OpraHnyecKkue coeIuHeHus

4.1

AMUHBI. AMUHOKHUCIIOTEL. beku

12

bu6mmoreka [JOK

becena, moBwImIaronias
UHTEpeC U
MMO3HABATEIHHBIE MOTHBEI
B TIOJTYYECHUU U
MOCTIeIYFOIIEM aHAIN3e
UH(pOpPMALIUHU O
HIepeI0BBIX
TOCTHKECHUSX




COBPEMEHHOM

OTEUYECTBEHHOM XHMHHU.

Wroro no pasgeny

12

Pasjnen 5. BeicOkoMoOJIeKy I pHbIE COeIUHEHUS

5.1 BLICOKOMOHeKy.]'IHprIe COCANHCHMUA

bubnuorexa [JOK

PemeHne npakTHYeCKUX
3aj1a4, OBBIIIAIOIINX
MHTEPEC K IPAKTUYECCKOMY
M3Y4YEHUIO Npodeccuii
pa3IMYHOIrO poja Ha
OCHOBE NPUMCHECHUS
IPEIMETHBIX 3HAHUH 110
XUMHH, YBAKCHHS K
IpOIIeCcCY TBOPUYECTBA B
00J1aCTH TEOpUH U
PaKTHYECKOTO
PUMEHEHHS XUMHUH.

Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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11 KJTACC

Ne i/mt

HaumeHoBaHMe pa3/iesioB U TEM
MPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThbI

JIEeKTPOHHBIE
(undgposbie)
o0pa3oBaTejibHbIE

pecypchl

Buanl nesreJLHOCTH
00y4aroumuxcs ¢
y4yeToM padouei
NMPOrpaMMmblI
BOCIIUTAHMS

Paznen 1. TeopeTuueckue 0CHOBBI XUMHH

11

Ctpoenue atoma. [leprognueckuii 3aK0H 1
Ilepuonuueckass cucremMa XHUMHUYECKUX
snemenToB /I. 1. Menaeneena

bubmmoteka [IOK

KomnnextuBHas
pabora,
BOCIIUTBIBAIOIIAS
[ICHHOCTHOC
OTHOIIIEHHE K
UTOPUYECKOMY U
HAyYHOMY HACJIETUIO
OTCUYCCTBCHHOM
XAMUH.

1.2

CtpoeHnue BeniectBa. MHoroo6pasue
BEIIIECCTB

11 1

bu6nuoreka [IOK

becena, HanpaBiieHHas
Ha TTOHUMaHWEe XUMUU
KaK HayKH, OCO3HaHHUsIee
ponu B
(dbopMUpOBaHUH
paIoHaIbHOTO
HAay4YHOI'O MBIIJICHUS,
yOESKJIEHHOCTH B
0c000# 3HAYNMOCTH
XUMHUHN OJI
COBPEMEHHOM




OUBUIN3alUN.

1.3

XUMUYECKUE PEAKIIUU

19

bubmnoreka IIOK

Pemenue
MIPAKTUICCKUX U
TEOPETHYECKHUX 3a1a4
JUTSL PA3BUTHS
CIIOCOOHOCTH
CaMOCTOSTEIILHO
HCIIO0Ib30BaTh
XAMHYECKHE 3HAHUS
TSl pEIICHUs pooJieM
B pEATbHBIX)KU3HECHHBIX
CUTYaIUsX.

Wroro no pazaeny

39

Pasnen 2. Heoprann4yeckasi xumust

2.1

Hemeramsl

31

but6mmoreka [IOK

Jlnanor,
HaIlpaBJICHHBIN HA
¢dbopmupoBaHue
YCTAaHOBKH Ha
aKTUBHOE y4acTHE B
pereHnn
[IPAKTUYECKHX 3a7a4
COLMATIbHON
HaIPaBJIEHHOCTH.

2.2

MeTtanibl

23

Bbubnuoreka LIOK

becena,
BOCIIUThIBArOIIas
YBOKEHUE K TPYLY,
JIIOAAM TpyJa U




pe3yabTaTaM
TPYyIOBOM

eI TeIbHOCTH,
OCO3HAHHS
LIEHHOCTHOI'O
OTHOILIECHHS K
HCTOPUYECKOMY U
Hay4YHOMY HACJICIUIO
OTECUYECTBEHHOM
XAMHH.

Htoro no pasaciny

54

Paszgea 3. Xumus 1 ;Ku3HbL

3.1

MeTo/Ibl TO3HAHUSA B XUMUHU. XUMHS U
’KU3Hb

but6mmoreka [IOK

Jlnasnor, pa3BUBarOIINI
CITOCOOHOCTH
OLICHUBATH CI/ITyaHI/II/I,
CBSI3aHHEIE C
XUMHNYCCKUMHN
SIBIICHUSIMU, U
HpI/IHI/IMaTI)
OCO3HAHHBIE

pelIeHus,
OPUCHTUPYSCH HA
MOpaIbHO-
HPaBCTBEHHBIC HOPMBIH
OEHHOCTH, TOTOBHOCTH
OILIEHHBAThL CBOE
MOBEACHHUE U




MOCTYTIKH CBOUX
TOBApPHUILEH C
O3UIINHI
HPaBCTBEHHBIX U
MPaBOBBIX HOPM H
OCO3HAHHE
MOCJIEACTBUI dTHX
MOCTYTIKOB.

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
MMPOT'PAMME

102







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTn4yeckue
padoThI

Jlara
U3YyYEeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHUYECKUX COCTMHEHUIN

DJIEKTPOHHOE CTPOCHKE aTOMa yIiepoa
(ocHOBHOE M BO30YXJIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHUecKasi CBsi3b B OpPraHM4YECKHUX
COeTMHCHUAX. MexaHu3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHenuit A. M. bytneposa

Buael uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }eKTs B MONIEKYIaX OPraHuYecKuX
COeTMHEHNN

[IpencraBnenue o knaccupukauy u
cucremarnyeckas Homenkiaatypa (IUPAC)
OpraHMYECKUX BEILECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001ast
dbopMyIia, HOMEHKIIATypa U H30MEpus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ajikaHOB B IpUpOJIE.
CriocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

13

Pemenune pacu€tHbIxX 3a/1a4 HA
orpezieNieHue MOJIEKYIIpHOM (popMyIibI
OPraHUYEeCKOro BEIIECTBA IO MACCOBBIM
JOJISIM aTOMOB BJIEMEHTOB, BXOJSIIHNX B €r0o
cocraB. CucreMaTu3alys 1 0000IIeHHE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKUH psif, o01ast
(dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CrpyKTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16
AJIKEHOB
[TpakTuueckas padora Ne 1 mo teme

17 "TlosrydyeHune 3TUIIEHA U U3YUYEHHE €r0
CBOMCTB"
Pewenne pacy€THbIX 3a1a4 HA

18 OTIpeieIeHNue MOJIEKYJIAPHON (hOPMYITBI
OpPraHMYECKOT0 BEIIECTBA
AJKagueHbl: CONpPsKEHHDIE,

19 U30JIUPOBaHHbIE, KyMYJIMPOBaHHbIE.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObI moTydeHus 1 IpUMEHEHNE
QJIKaIUCHOB
AJIKMHBI: TOMOJIOTUYECKUH psJl, o01as

29 (dopMya, HOMEHKIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢duznyeckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiuy Ha TPONHYIO CBA3b

o5 Crioco0bI nosty4eHus 1 NpUMeHEeHNe
AJIKUHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMHYECKON PEaKINU

97 Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIIas




dbopmysia, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT
OCH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMelleHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMHUYECKHUX CBOWCTB
CTHpOJIa
Pemenne pac4€THbIX 33124 HA

32 orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpraHMYECKOIo BEIIECTBA

33 CriocoObI moTyueHus 1 IpUMEHEHNE
apeHoB

34 ['eHeTnyeckas CBSI3b MEXAY Pa3IUYHBIMU
KJIacCaMM yIJIEBOI0POIOB
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cucremaruzaius u 00001IeHEe
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonyTHele HEDTAHBIE
rassl

37 KaMeHHBI# yronb 1 MpoayKThl €ro
nepepadoTKu
Hedtb 1 criocobb! €€ mepepaboTKH.

38 [TpyMeHeHre TPOaYKTOB MepepadboTKu

HeTH




39

I'eneTnueckas cBA3b MCXKAY pa3IndYHbIMU
KJlacCaMH YIJICBOJOPOJ0B

40

["ajoreHonpou3BOIHBIE YTIIEBOJOPOIOB:
3NIEKTPOHHOE CTPOCHHUE; PEaKIIUU
3aMeIleHHs rajloreHa

41

JleiicTBue 1Ie04uei Ha
rajoreHnpoun3BoiHbIe. B3anmoneictere
JIATaJIOTEHAJIKAHOB C MarHUEM M [IUHKOM

42

Cucremaruzanusa U 00001eHNE 3HAHUHN 110
pazneny "Yriesogopoas”

43

KonTtponsHast pabora o Teme
"YraeBogopoib"

44

[TpenenbHble OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, oOmmas popmya,
CTPOEHUE MOJIEKYJI, U30MEpPHUS,
HOMEHKJIaTypa, KilacCu(puKamus,
¢duznyeckue cBoicTBa

45

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

46

CriocoObI nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

47

[IpocTsie a¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
TIIALEPUH, UX PU3UIECKIE U XUMHUECKUE
CBOWCTBA

49

CrniocoOblI nosty4eHus U IpUMeHEHUe




MHOI'0OQaTOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHe

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

52 CriocoObI mostyueHus 1 IpUMEHEHNE
denona
[TpakTuueckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Cruptsl U peHonbI"

54 Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia,
M30MEpHsI U HOMEHKJIATypa

56 ANBIIETUIb M KETOHBI: (PU3UIECKUe
CBOWCTBA; peaKkI1K MPUCOECTUHEHUS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIiy abJeTUI0B U KETOHOB

58 CriocoObI MosTy4eHus aabAeruI0B U
KETOHOB
OnHOOCHOBHBIE IIpeeNIbHbIE KApPOOHOBBIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYT

50 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

61 XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

OcoOEHHOCTH CBOMCTB MYpPaBbHHOM
KUCIOTHL. MHOT00Opa3ue KapOOHOBBIX
KHUCIIOT

63

OCco0CHHOCTH CBOWMCTB: HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

65

CriocoObI oTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras Gpopmyna, ©30MepHs U
HOMEHKJIaTypa

67

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIx 3a/1a4: 10 ypaBHEHUIO
XUMHYECKON PEaKLUH, HA ONPECICHUE
MOJIEKYJISIPHOM (OpPMYJIbI OpraHUYECKOTO
BEIECTBA

69

[IpakTuueckas pabora Ne 3. Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6onoBsie kucnotbl. CiioxxHble 3¢pupsr”

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIIN3)

71

Oco0OeHHOCTH CBOMCTB JKHUPOB,
COJIepKAIIMX OCTATKH HEMpPeIeNbHbIX




YKUPHBIX KUCIOT. JKupsl B pupoie

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

2 CHHTETHUYECKUX MOIOIIUX CPEACTBAX
(CMO)
I'enernueckas CBsi3b YIJIEBOJIOPOJIOB U

73 KHCITIOPOJICOICPIKAITUX OPTaHNIECKUX
BEIIIECTB

72 Pacuérel mo ypaBHEHHSAM XUMHUYECKHX
peakuii

75 Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
TeMe
OOm1as XxapaKTeprCTUKA YTIEBOIOB U

76 KJIaCCHU(UKAIUS yIIeBOI0OB (MOHO-, T-
HOJIMCaXapy/Ibl)

= MoHocaxapuabl: pU3NIECKHe CBOWCTBA U
HaXOXXJCHHE B TIPUPOJIC

78 [IpumMeHeHwme TIIOKO3bI, €€ 3HAYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3mMa
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHnue B mpupoie u
pUMEHEHHE AUCaXapu/I0B
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI,

80 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

ompeieJIeHue JOTU BbIX0a IPOIYKTa




p€aKknuu OT TCOPETHIYECKHU BO3MOKHOI'O

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneiny

84

KonTtponbHast pabora o Teme
"Kucnopocoaepxaniue opraHn4eckue
coequHeHusa"

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, o0mas popmyiia, usoMepus,
HOMEHKJIaTypa 1 (pu3nyecKue CBOMCTBA

86

XUMHYECKUE CBOWCTBA alNU(PaTUUECKUX
aMHUHOB

87

AHunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XHMHYSCKHX CBONCTB aHHIIMHA

88

CriocoObI moTyueHus 1 IpUMEHEHNE
ann(paTUIEeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbpHBIC IPEACTABUTEH 0L
AMUHOKHCIIOT

90

XHUMHUYEeCKHE CBOMCTBAa aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHAO0B

91

benkn kak npupoaHbIe OIUMEDHI;
CTPYKTYpbI O€IKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A3oTcoaepKaIre reTeporuKINIECKHe
coenuHeHs. HykiienHOBBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKas POJTb




94

[TpakTuueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoepKalie OpraHu4ecKue
coeuHeHus"

95

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHKe OpraHUYeCKuX
coequueHui"

96

KonrponbHas pabora no reme
"A30oTcoiepKalie OpraHu4ecKue
coenuHeHus"

97

OcHOBHbIE NOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
IIOJIMKOHICHC AU

98

[Inactmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

99

DnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKUE KaydyKu. Pesuna

100

Bomnoxkna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIIeuaJIbHOI'O
Ha3HAa4YCHUA

101

[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTH3aIHs
M3YYEHHOI'0 MaTepuaia Mo TeMe
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udponbie
wn Tema ypoka Beero Kourpoabnbie | IlpakTuyeckue fll3y‘leﬂl/lﬂ :)16[()1;1;033Te.111>m,1e
padoThI padoThI pecypest
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
asieMeHT. M30Tomb!
9 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Knaccudukamnust XaMHUUECKHX 3JIEMEHTOB (s-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM 1
opOuTaIsIM
DNeKTPOHHBIE KOH(UTYpAIIH AaTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUM
5 DNeKTPOHHbIE KOH(UTYpaAIITi HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 CHCTEMa XMMHYECKHUX d1eMeHToB J]. W. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIINAM U
nepuoiaM
9 CucreMaru3anus 1 0000IIeHNE 3HAHUH 10 1




TEME

10

Buasl xumudeckoil cBs3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMonekyspHble
B3aUMOJICUCTBUA

11

BaneHnTHOCTb U BaJIEHTHBIE BO3MOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[TonsaTHE 0 AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

CriocoOb! BeIpaXKeHHsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MoJIsIpHas KOHIIeHTparus"

18

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHUYECKUX BELIECTB

19

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TEME




20

Kontpoinbhas padora o temam "CTtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepronnyeckas cucreMa XUMHIECKUX
anemenToB Jl. 1. Menneneesa", "Ctpoenue
BerecTBa. MHOrooOpasue BemiecTs"

21

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKOi XUMHUHU.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIUIX

22

TemoBbie 3¢ (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxuMHUyecKue ypaBHEHUS

23

Brruucnenus no YPpaBHCHHUAM XUMHWYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPAaBHCHUAM

24

CKOpOCTh XMMUYECKOHN peakuuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanmu3 u xaranusartopsl

25

I'omoreHHsIe U IFETCPOrcHHBIC PCAKIINN

26

[IpakTuueckas pabora Ne 1 o teme
"BausiHue pa3nnyHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOU peakuun"

27

OOpaTtuMbie U HEOOpATUMBIE PEaKIIUU.
XUMHUYECKOE PABHOBECHE

28

[TpakTuyeckas padora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrdeckas aucconnanusi. CuiabHbIe
U cradbie AeKTponuThl. CTeneHb




IUCCOLIMAIAA

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pacTBOopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'maponns coneit. Peakuuu, nporekaromume B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHUECKUE PEAKLUU B PaCTBOPAX
AJIEKTPOJIUTOB"
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC

33 peaknuu. BaxxHeHmme OKUCIUTENN U
BOCCTAaHOBUTEINN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4y pa3nuvyHBIX TUTIOB

38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakuu'

39 KonTpomabHas pabora no teme "Xumuueckue
peakiuu"
[Tonoxxenne Hemeraiios B Ileproanueckon

40 CUCTeMe XMMHYecKHX dneMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OHU3MUYECKHE CBONCTBA HEMETAIIIOB

41 AnoTponusi HEeMETauIoB (Ha IpUMEpe

KHCTIOpoJia, cephl, hocdopa u yrieposaa)




Bogopona: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. [ 'napu bl
["anmoreHsl: HaX0XACHHUE B IPUPOJIE, CIIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[IpakTuueckas pabora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"anorensr"
Kucnopon: naboparopHeie u

47 IPOMBIIIJICHHBIE CIOCOOBI MOTYyYSHHS,
¢uznueckue U xuMudeckue ceoicTBa. O30H.
[IpumeneHne KuCIOpoaa U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
Cepa: Hax0XJIeHHE B MPUPOJIE, CTTOCOOBI

50 MoNydeHus, PU3NYECKUEe U XUMHUYECKUE
CBOMCTBa

51 CepoBoaopo, CyIbpuiasl

59 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0EeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [IpakTuueckas padora Ne 5. Perenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 noytydeHus1, GU3NIECKUe U XUMHUIECCKUE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoacoaepxaiiine coeTuHEHUS a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COSAMHEHUH.
A3oTHBIE y100peHus
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

57 noJydeHus, GU3NYECKUEe U XUMHUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopconepxaiiue
kucinoTsl. Comn HocopHOI KHCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUH.
Dochopubie y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 SKCHEPUMEHTAIIBHBIX 3a/a4 10 TeMe "A30T U
dbocdop u ux coenuHeHus"
VYrnepon: HaXxoXICHHE B TIPUPOJIE,

61 IOTPONHbIE MOANDUKALMY; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcua yriepoaa(Il), oxcun yraepoga(IV),
yroJjibHasi KUCIIOTa U €€ colln

63 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
Kpemunii: HaxoxaeHNE B TIPUPOJIE, CIIOCOOBI

64 MOJTy4eHus, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(I1V), kpeMHueBas Kuciora,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCITMHEHUM.

06 Crekii0, €ro moyiy4eHue, BUAbl CTEKIIa

67 Pemenue 3an1ay pa3nuyHbIX TUIIOB

68 Cucremaru3zaius u 0000IIeHUe 3HAHUH 110
teme "Hemeramibr"

69 KoHnTtponbnas padora mo teme "Hemetamnsr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenue metamios B [leproaunueckoit

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 Ob6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73 CmuiaBsl MeTasuioB. Kopposust Meramios

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HAaNpsDKEHUN

75 MeTasuioB. O0Iue crnocoOb! MOTy4eHUs
METAJIJIOB
OOm1as xapakTepucTika Metaos [A-
rpynnsl [lepuogudeckoit cucTeMbl

76 XMMHYECKHUX 3JIEMEHTOB. HaTpuii u kanuii:
NoJlydyeHue, PU3nYeckue U XuMHUIeCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU

77 OO6mas xapakrepuctruka metaiuioB I1A-

rpynnsl [leppoauueckoit cucTeMbl




XHMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: ToTy4YeHue, pusndeckne u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUI

78

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nIecKue u
XMMHYECKHE CBOMCTBA, IPUMCHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCHUA ATFOMHUHUS,
THPOKCOKOMIUIEKCHI aTFOMHHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX OArpyIn”

83

OO011ast XapakTepUCTHKA METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMBI XUMUYECKUX
HJIEMEHTOB

84

dusnyecKkrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

85

Baxueiire coenMHEHNs] MapraHia.
IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIUIaBOB JXKelle3a

87

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U




e€ COeTMHECHM, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCTMHCHUH, NX TPUMEHEHHE.
I'mapoKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Mertasuiel TOOOYHBIX OArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTposbHas padota mo teme "Mertaibr"

93 AHanm3 pe3yJabTaToB KOHTPOJILHOU PaObOTHI,
KOppEeKLHsI OIIHO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsTue o
HAYYHBIX METOJ[aX UCCIICIOBaHHS BEILIECTB
Hay4Hble pUHLIKIIBI OpraHU3aIlH

95 XUMHYECKOTO TIPOU3BO/JICTBA.
[TpomsblIIeHHbBIE CITOCOOBI MOTyYeHHS
BaXXHEUININX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYKaroIei
CpeIbl M €r0 TOCIIECTBUS

97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBEHHbIE CPEICTBA

08 Xumus nuuy. Pons xumun B o0ecrieyeHun
MMHUIIEBOH 0€30IIaCHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

briToBas xumusa




XuMus B CTPOUTENBCTBE. BaxkHeiime

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIC 1
MaTepHuabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Opranudeckne 1 MUHEPAIbHBIC YI00peHUs
102 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 ximace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A., Jlynun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe obduectBo «M3narensctBo «lIpocBemenne»

» Xumus, 10 knacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penaknueit Jiyauna B.B., O0miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiecTBo «31arenbeTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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