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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUU Ha YpOBHE CpeAHEro obuiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opraHusanusx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
obecrieunTh 0011€00pa30BaATENIbHYI0O U OOLIEKYJIbTYPHYIO HOJArOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTalii MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe s NPOAOJDKEHHS OOY4eHHs B OpraHu3alMsx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPUOPUTETHBIX AUCLIUIUINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIFOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

e HMHQOPMAIIMOHHO-METOANYECKas, peau3alus KOTOpod oOecrneynBaeT IOJydeHHe
IPEJICTAaBICHUS O LESIX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHsI 00YYAIOLIUXCs CPEICTBAMU MPEIMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HIpedycMaTpuBaeT  OIpeJesIEHHUE:
NPUHIUIIOB  CTPYKTYPHPOBAHHUS H  TIOCJIEIOBATEIILHOCTH HW3YYeHHUs y4eOHOTro
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJO0B K
(GOpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectauuu B (opMe eIUHOTro
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHKE, 00s3aTeNbHOE JIUISl U3YUECHUS
B paMKax OTAENbHBIX Mpoduiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/paz/iesam
Kypca;

e aéT MpUMEpPHOE paclpesieleHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJIsi U3y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e aT METOAMYECKYI0 HMHTEpIpEeTaluio Iefeil W 3aJad H3y4eHus IpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEAHEro odumiero oOpa3oBaHUS
(JIMYHOCTHBIX, METAIPEAMETHBIX, IPEIMETHBIX), & TAaKkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYalolIEerocss IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHH TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOYy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a



mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeaMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpoduisi 00ydIeHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU modoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
peaMeToB 0a30BOT0 M yriay0iaEHHOTO ypoBHEH B cucTemMe nu(dhepeHIIMPOBAaHHOTO O0YYCHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHHUE IIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpEeHue u
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYEHUS
XUMHUYECKOro 00pa3oBaHus B opraHu3aiusax rnpodeccuonanbHoro oopazosanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAIILHOTO Pa3BUTHSI 00yUaIOLIUXCs,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitoliuMu  nipeaMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHMs SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3ally COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3o0Boro u
yriay0nE€HHOrO ypOBHEN U3yUeHUS MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HHUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPENCIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxXx U
CBOWCTBaX MX COEJMHEHUH HA OCHOBE PACIIMPEHUs U yriIyOJeHHs MPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHYECKUX W3MEHEHUH NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peaKIMid JIOTOIHSACTCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U EKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BeEIECTB. B Kypce opraHMueckodl XMMHMM IpU PACCMOTPEHHUH pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss 0co00e BHUMaHUE BOMPOcaM 00 31EKTPOHHBIX A(deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJHEHUH K o01el cucTeMe MpeIMeTHbIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTO
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[Ipy u3yueHuM mnpeaMeTa B JaHHOM Cilydae akUEHT OyJIeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl W OSHEPrHH, 3aKOHbI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U JIPYToe€.



B T0 ke BpeMs B collepiKaHUU MPEAMETa sl KITACCOB XUMUKO-OMOIOTHIECKOTO MPOQPUIIS
OobIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIH/bI, OCJKU, YTIEBOMBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM IS M3yYEHUS CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHHsI, TUIEBAPEHUSI.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MIPUMEHEHHS HayYHBIX 3HAHUN M3Yy4eHHUE MpeaMeTa
«XuMus» Ha YrayOJaEHHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBSI3AX C Yy4eOHBIMU
npeaMeTaMu, BXOISIIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn yueOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toil 3ai1aun Ha yriayOlnEHHOM YpOBHE M3y4YeHHS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX enei, Kak:

e (QopmupoBaHuE NPEJICTABICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiu B 00eCleYeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEILICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOoW W MUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOJIOTIOIB30BAHUS, B (dhopMHUpOBaHHH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XHMHUYECKOW COCTaBJIsArOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAaMEHTAIBHBIX TOHSTHHA, 3aKOHOB H
TEOpUH XHUMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOCHHWU BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX cHUCTEMax, 00 001X
HAyYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W IMpolIemM
COBPEMEHHOW XUMHUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHMS SBJICHHMA, HWMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 MPUPOAY; TPAMOTHOTO peEHIeHHUs] MpoOJieM, CBSA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHUA 3KOJOTHYECKOU
0€30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YelIOBEKa,
CBSI3aHHOW C XUMHYECKUM IPOU3BOJACTBOM, HCIIOJIB30BaHMEM U IepepaboTKon
BEIIIECTB;

e yrayOJeHHe MPeICTaBICHUH O HAyYHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX IS
MpPUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBIICHUH, WMEIONMX MECTO B TPUPOJAC, B TPAKTHUYECKOW JEATEITHHOCTH W
MMOBCETHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHMA
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

e BoCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOIBI, YBAXKCHHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTU TEOPETHYECKHX W MPHUKIAIHBIX HCCICIOBAHHA B



XUMHHU, HOPMHUPOBAHUE MUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

e pa3BUTHC IIO3HABATCIbHBIX HHTEPECOB, HHTCIUICKTYaJbHBIX W  TBOPYCCKHX
CrocoOHOCTE 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO W HENPEPHIBHOMY OOpa30BAaHHMIO KaK YCJIOBUIO YCIICHITHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (dopMupOBaHMEC YMCHHI M HaBBIKOB Pa3yMHOTO IPHPOJIOINOJIL30BAHMS, DPa3BUTHE
9KOJIOTHYECKOW  KYJIbTYyphl, = HPUOOPETEHHUE  OMbITA  OOILICCTBEHHO-IIOJE3HOM
IKOJIOTUYECKOH IEATETLHOCTH.

OO1iee YMCIIO 9acoB, NPEAYCMOTPEHHBIX I HM3YYCHUS XMUMHH Ha YIIIyOJECHHOM YpPOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 170 gacos: B 10 kmacce — 170 gaca (5 4daca B
HEJIEIIO)



COJAEPKAHUE OBYYEHUA

10 KUIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenMer ¥ 3HaUYeHHE OPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, JBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIax
oprannveckux Bemects. [IoHsTHE 0 CBOOOIHOM panukaie, Hykjaeopuie U dJIeKTpodue.

Teopust cTpoeHusi opraHudyeckux coenuHeHuii A.M. byriaepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTasd, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAs. JJNEKTpOHHBbIE HJ(PGPEKThl B MOJEKYJIaX OpPraHUYECKUX COEAMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe 0 GyHKIIMOHATHHON
rpynne. 'omosnorus. ['omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenunenuit (IUPAC) u TpuBnanbHble HA3BaHUS OTICIbHBIX MPEICTABUTENCH.

OcoOenHocT M KiIacCcUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
o0pa3laMu OpraHMYEecKMX BEIIECTB M MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U M30MEpHUs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp -TMOpUIN3alusi aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKUEe CBOWCTBA aJIKaHOB: pEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUpPOBaHMUS,
LIUKIU3alluy, MHpOJM3a, KpeKuHra, ropeHus. IlpencraBieHue o MexaHM3ME peakLuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mast popmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, MMKJIOOYTaH) M OOBIYHBIX (LIMKJIONEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psii aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYNl AJIKEHOB, spz-rn6pw11/13aum aTOMHBIX opOuTanei
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) usomepus. dOusznyeckue
CBOWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBenHbIe peakiiny Ha TBOHHYIO CBsI3b. CIOCOOBI MTOTYUYEHUS U TPUMEHEHUE ATKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMPsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHUS M XMUMHUYECKUX  CBOMCTB
conpsikE€HHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspKEHHBIX AMEHOB.
CrniocoOblI noy4eHus U IpUMEHEHNE aJIKaIuEeHOB.

Anxunbl. 'oMonornyeckuii psia alkuHOB, 00mas (GopMmysa, HOMEHKIATypa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHMHOB, SP-THOpUAM3AIUS aTOMHBIX



opOutaneit yriaepona. Puznueckue CBOWCTBA AIKUHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KucIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoOb
MOJIy4EHUS U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBogopoasl (apeHsr). I'omonornyeckuit psii apeHoB, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH3071a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro rOMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MpUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. Ilpeacrasienue 06 opueHTHPYIOUIEM NEHCTBUU 3aMecTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha IMpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctuposna. CrocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsli
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOdoTKM HEPTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipoaykrer nepepaboTku HedTH, UX
IPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIly, LUAHOTPYIIy, amuHorpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiEnouyd. BzaumopelictBue
JUTAJIOT€HAJIKAHOB C MarHueM M LUHMHKOM. [IoHsTHE O MeTaioOpraHu4ecKUX COEIUHEHMSX.
Hcnonp30BaHnEe TallOr€HIIPOM3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHHKE M TpPU CHUHTE3E
OpPraHUYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpalllCHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aUMOJCICTBUE alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyX)EHUE YIiepojia U BOJAOpPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3suamMu IUIacCTMacCc, KaydyKOB U PE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja u
sTaHoisa). ['oMmonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
@u3nyecKkue CBOICTBA NPENENIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBSI3U MeEXAy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWHd 3aMelIeHMs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPTAaHUUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpraHU3M YeloBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoroaromMHble CIHUPTHl — JTUJICHTIUKONIb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIIECHUs, B3aUMOJICHCTBHE C OPraHUYECKUMH M HEOPraHMYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl pEakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o MexaHusme
peakiuii HykieopuIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M uyenoBeka. CrocoObl moTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CITIUPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnveckue cpoiicTBa (peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbIE
peakuuu Ha ¢enon. ToxkcuuHocTh (enona. CrocoObl MOMy4YeHUS M TpUMEHEHHE (eHoa.
®denondopManbaeruaHas CMOJA.



KapOoHUIIbHBIE COCNMHEHHMSI — QIbJCTHUABI M KETOHBl. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoequHeHus. OKUCICHUE aJbIerujioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusnmyeckue CBONCTBA OJAHOOCHOBHBIX
NpeJenbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi 3TepuUKaAlUU, PEaKIUH C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHe
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOroobpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCITIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAs, TAJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E8AsS, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omooruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMCHKJIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIETIOYHON Cpee.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU HETIPEAETbHBIX YKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (PyKTO3a, Tanakrosa, pubo3a, I1e30KCupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  ANBACTUAHOW TIpYyNN, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaroniue U
HEBOCCTaHaBIUBaloUMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenuwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitoio3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Leuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XVWMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, MOTYydeHHE 3PUPOB LEeTt003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

OKCrepuMEHTaIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX IMPEBPALICHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THUIOBOTO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JUXPOMATOM Kajiusi (BO3MOXHO HCIIOJIB30BaHUE BHICEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumnepruHa
¢ ruapokcunom Meau(ll), Xxumuueckue cBONCTBa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJIeHCTBHE
pacTBopa raoko3bl ¢ Tuapokcuaom meau(ll), BzammonmeiicTBue Kpaxmaiia ¢ MOJOM, pelieHUe
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIE amMmuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTON KUCI0TON. COMM aIKUIaMMOHUS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psiaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyie aHuiauHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.



KavectBennsle peakuun Ha aHWinH. CrocoObl MOJydeHHs W MPUMEHEHHE amu(aTUYecKUX
amuHoB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071A.

Amunokucinotel. Homenknatypa wu  u3zomepus. OrtaenbHble NPEICTABUTENIH  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3NYecKrue CBOMCTBA aMUHOKMCIIOT. XMMHYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTUAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIU3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuunas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakLuu Ha
OenKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOpEHUE
0enKkoB B BoOJie, JeHATypalus OEIKOB MPH HarpeBaHUM, I[BETHbIC PEaKIMU Ha OENIKH, pelIeHHe
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — IIOJIMMEPU3ALIUS U MIOJTUKOHACHCALUS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, IIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKpUIIaT, MOJIMKapOOHATHI,
noJudTUIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

DOnacToMepbl: HATypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHbIE (XJIOMOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, peELIEeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXIEHHE MOJEKYJISIPHOW (OpPMYIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHUYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUU WU/WIN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB MOJYYECHHMS,
oTpezieNieHUe JI0JIM BBIXOa MPOJIyKTa peakliy OT TEOPETUUYECKH BO3MOMXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOue ecTeCcTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: xnerka, opranm3M, dKocuctema, omochepa, MeTaboNIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TETEPOTPO(HBIA THUIT TUTaHUA, OpoxeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMble, TOTLIUBO.



TexHomorus: MUIICBBIC NPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O NMUTaHUA, MOIOIIUC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUUYCCKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUecKuid anemMeHT. M3otonsl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIa. DHEPreTUUYECKHEe YpPOBHH M MOJIYpPOBHU. ATOMHbBIE
opourtanu. Kimaccudukarmss XMMAYECKHX 3JeMEHTOB (s-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB IO AaTOMHBIM OpOUTASAM. DJIEKTPOHHBbIE KOH(UTypalii aTOMOB 3JEMEHTOB
NEepBOrO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuit  3akoH u llepuogudeckas cucTtemMa XUMHYECKMX  DJIEMEHTOB
J.N. MenneneeBa. CBsizb NMEepuOAMYECKOro 3akoHa M Ilepmoanueckoi CUCTEMbl XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpPHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

Xumuueckasi CBA3b. BUIbl XMMHUYECKOW CBA3U: KOBAJIEHTHAs, MOHHAs, METAJJIMYECKAs.
MexaHu3msl o0Opa3oBaHUS KOBAJIEHTHOM CBSI3H: 0OMEHHBIN
U JOHOPHO-aKIENTOpPHbIM. OHeprus u JUIMHA CBs3U. [lOJSIpHOCTH, HaNpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBsi3U. KpaTHble cBs3u. BomoponaHas cBA3b. MeXMONIEKYISIpHbIE
B3aUMO/ICHCTBUSI.

BanenTHOoCTh M BajeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHMEpe COEIMHEHHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHne © KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISPHOTO CTPO€HHUsA. THIIBI KPHUCTAUIMYECKUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonsiTne o nqucnepcHeIx cuctemax. Mcruaable pacTBopsl. [IpencraBienne 0 KOJJIOUIHBIX
pactBopax. CrocoObl BbIpa)k€HUs] KOHLIEHTpPAIlMM pacTBOPOB: MaccoBas J0Ji1 BellecTBa B
pacTtBope, MOJsApHas  KOHLEHTpauusa. HacpllleHHBIE W HEHACBIIIEHHBIE  PACTBOPBHI,
pactBopuMOCTb. Kprcramoruapars!.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKUX BeEHIeCTB. TpHBUANbHBbIE Ha3BaHMS
OTJIENbHBIX NIPEACTABUTENEH HEOPraHNYECKUX BEILIECTB.

Knaccudukanus XuMH4ecKUX peakuil B HEOPraHMUeCcKoi U OpraHMuecKoil XuMuu. 3aKoH
COXPaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPTUU NPU XUMHUYECKHUX
peakusix. TernoBble 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (aKTopoB. ['oMoreHHbIE
Y TeTepOreHHble peakunn. Katanns u kaTanu3aTopsl.

OOparuMble ©  HeoOpaTHMble  peakIuu. XuUMHuYeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. (DaKTOpHI, BIMSIOIIME HA IOJIOKEHUE XMMHYECKOTO PaBHOBECHS:
TEMIEpaTypa, JaBJICHHE M KOHLEHTPAalMU BEIIECTB, y4YacTBYIOIIMX B peakuuu. lIpuHnmn
Jle Illarense.

OnekrponuTtnueckas aucconuanus. CunbHbie #  clnadble  AMeKTponuThl. CTemneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpalbHas, IieioyHas. BomopoaHsiit
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMena.

OKHMCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. CrteneHb okuciaeHusd. OKHCIHTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS M BOCCTaHOBJICHHUs. BaXHEWIIME OKUCIUTEIH U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.



OKCHEpUMEHTAILHBIE METOJIbl W3YYEHHUs BEIIECTB M HUX NPEBPALICHUN: pa3lioKEeHUE
MEpPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTALIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C  MOMOIIBIO
WHAUKATOPOB, U3yYEHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxxenne HemerauioB B llepuonnueckoil cucTeMe XUMHYECKHX — 3JIEMEHTOB
J.W. MenzaeneeBa U 0COOEHHOCTH CTpoeHHS MX aromMoB. dusmyeckue CBONWCTBA HEMETAILIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuenue, ¢pusznyeckue U XMMHUECKHE CBOMCTBA: PEAKIMH C METAJUIAMHU U
HeMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. I napu ibl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B MpHpoje, CIOCOOBI MOTy4YeHHs], (PU3NUYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCOUHEHHI.

Kucnopon, o3on. JlaboparopHble M HPOMBILIUICHHBIE CHOCOOBI MOMYyYEHUS KHUCIOPOJa.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HAa. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxmeHue B TpHUPOAE, CIOCOOBI IMOJYYCHUs, (DU3MYECKHE W XUMHYCCKHC
cpoiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(IV), oxcun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. I[IpuMeHeHHe cepbl U e€
COEeIMHEHUI.

A3zor. HaxoxneHue B mpupoje, crnocoObl IMOJYy4eHHs, (PU3MUYECKHE U XUMHUYECKHE
cBoiictBa. AMMHMaKk, HUTpuAbl. Okcuasl azora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IpriMeHeHue a30Ta M €ro CoeaMHEHHil. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CHoCOObl MONyYCHHS, (DUINUECKUE M XUMUUYECKUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuasl docdopa, ¢ochopHas kuciaora U €€ COJIH.
[Tpumenenue dpocdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxokAeHHWE B MpUpoie. AJUIOTponHble Mogudukanmuu. Dusnueckue U
XUMHUYECKHE CBOWMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHbIX yriepojnoMm. Oxcupn yraepopa(Il),
OKCH]I yraepoaa(IV), yroJbHast KHCII0Ta 51 eé COJIH. AKTHBUPOBaHHBIN
yrousib, aacopOuus. @ymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpuMeHeHue mnpocThIX
BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue M XUMHYECKHE
coiicTBa. Okcup kpemuus(IV), kpeMHueBast KMcnoTa, cuiMkarbl. [IpuMeHeHre KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [lepuonndeckoil cucreMe XUMHUYECKUX 37eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J04eK aTOMOB MeTayuioB. O0iue Gpuzndyeckiue cBOWCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DIEKTPOXUMUYECKUN Psil HAMPsDKeHUH MeTaiioB. O01ye crnocoObl MOMydeHHs] METAIIIOB:
TUAPOMETAJUIYPrHsl, MUPOMETAIUTYPrus, deKTpoMeTamtyprus. [IoHsATHE 0 KOPPO3UU METAILIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

OObmas xapakrepuctuka metawioB [A-rpynmnsl Ilepuonuueckoil cucTeMbl XUMHUYECKUX
anemMeHTOB. Hatpuit u xanuii: monydeHnue, GU3nIecKue ¥ XMMUYECKHE CBOMCTBA, TPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

OO6mas xapakrepuctuka metawioB IIA-rpynmer [leprogndeckoil cucTeMbl XUMHUYECKUX
BIIEMEHTOB. MarHuii W KajblMii: TMoJydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOICTBa,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHMH. KECTKOCTh BOJBI M CMIOCOOBI €€ yCTpaHEHHUSI.




AnoMUHUE: ToNydeHue, (pu3nMdecknue W XUMHUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONWCTBA OKCHAA U THAPOKCUAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OO6mas xapaktepucTuka MeTaioB moOouHbIx noarpymm (b-rpymm) Ilepuoamdeckoii
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue U XUMUYECKUE CBOMCTBA XpoMa U ero coeanHeHud. OKCuabl U THAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIHUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHia M €ro CoeIMHEeHWW. BakHelmue
coenuaeHus: Mmapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKMCJIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA Keje3a U ero coequHeHni. OKCuapl, THAPOKCHUIBI U
conn xkene3a(ll) u xeneza(lll). [lonyduenne u npuMeHeHHE *Keje3a U ero CIJIaBoB.

Pu3nyeckue U XuMHYECKHE CBOKMCTBA MeAU U €€ coequHenuil. [lomydyenue u npuMeHeHme
MEJIA U €€ COCTMHEHU.

[{uuk: momyueHue, Gpu3nuecKue U XMMHUYECKHe CBOMCTBa. AMGOTEpHbIE CBOMCTBA OKCH/IA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

DKCIepUMEHTAIbHBIC METO/Ibl U3YUEHUS BEIIECTB U WX MPEBpAIlleHUi: n3yueHue o0pas3ion
HEMETAJUIOB, TOpEeHUEe cephl, docdopa, Keleza, MarHus B KUCIOPOJE, U3YYCHUE KOJIICKIIUU
«MeTtaiibpl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOKHO HCIIOJIB30BAHUE BUICOMATEPUAIIOB), B3aUMOJICHCTBIE IIMHKA U JKeJie3a C pacTBOpaMu
KHCJIOT U LIEJNOYel, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJIOB, B3aUMO/ICHCTBHE THAPOKCHIOB AIFOMUHUS U IIMHKA C pACTBOPAMH KHUCIOT U
HIesIoYeil, pelieHre SKCHEpPUMEHTAIbHBIX 3adad 1o TeMaMm «lamorenbr», «Cepa u €€
coeTMHEHU», «A30T U pochop u ux coenuueHus», «MeTallTbl TIaBHBIX MOArPyHI», «MeTamibl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHnH yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
METO/JaX TI0O3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO WuccienoBaHus. HayuHble NPUHIUIIBI
OpraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIITIEHHBIE CTOCOOBI MOMYyUYEHUsT BaKHEHIIINX
BEIECTB (Ha MPUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMBITIIeHHBIE
CIocoObI MOJTYYSHHS] METANIOB M CIUIABOB. XMMHYECKOE 3arps3HEHHE OKpPYKAIoIIeH cpelbl u
ero rnocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHusi W 310poBbE uenoBeKa. JlekapcTBeHHble cpeacTBa. [lpaBuiia HCMIONb30BAHUS
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B Pa3BUTHU MEIUITUHBI.

XvMUs MUIIA: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIe 100aBku. Poib xumun B o0ecrieueHnn
MMUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdromepHbie cpenctBa. beiroBas xumusa. IlpaBuna 6Ge3omacHOro
WCITOJIH30BaHUS MperapaToB OBITOBOW XUMUHU B TIOBCETHEBHON KU3HH.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, Kepamuka. Marepuansl
JUTS DJIEKTPpOHUKH. HaHoTexHOMOTHH.

PacuérHble 3a1aun.

Pacuétel: Macchl BemiecTBa MM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMa, KOMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUM, €CIW OJHO W3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIMYeCTBa BEIIECTBA) MPOJIyKTa peakiuuu,
€CJIM OJTHO M3 BEIIECTB IaHO B BUJE PACTBOpPA C OMPEACIEHHON MAaCCOBOM JI0JIel paCTBOPEHHOTO
BEIL[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPAllUU BEIIECTBAa B PAaCTBOpPE, JOJIM BHIXOJA
MIPOJIYKTa PEAKIUH OT TEOPETUUECKH BO3ZMOKHOTO.




MexnpeaMeTHEIC CBSI3M.

Peanuzamus MeXnpeIMEeTHBIX CBSA3CH IPH M3YYCHHH OOIIEH M HEOpPraHWMYECKOW XUMHUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATHH, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecrecTBEHHO-HAyYHBIC TOHSTHS: SBJICHHUE, HAy4YHBIA (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHajgu3, CHUHTE3, KiIacCU(UKaAIUsi, TEePUOJUYHOCTh, HAOIIOJICHHE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.

®dusuka: maTepusi, MUKPOMHpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAKTHBHOCTh, MOJIEKYJIA, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHHUE BEIIECTBA, WJACAIbHBIA Ta3, (U3MYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, CKOPOCTh, JHEPTHUS, Macca.

buonorus: kierka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIu3M, MaKpo- |
MHUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCJIOTBI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMU4eckasi MPOMBIIIIICHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepHAaIbI,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, TWHIIEBAas IPOMBIIIICHHOCTh, (apMaleBTHICCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX Ipenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTEPHAIIOB, SJICKTPOHHAS TIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI I10 XM HA
YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMeTra «XHUMHS» Ha YPOBHE CpeaHero ooiero oobpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONUMUCS POCCUICKON IpayKIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH M CaMOOIpPEEICHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYaroOUIMXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIaMU U HOPMAaMM TOBEJEHUS; HaIu4ue
IPAaBOCO3HAHUS, HKOJIOTHYECKOW KYJIbTYPHl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIE
IUTaHBbIL.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeSTeNbHOCTH 00yUYaIoMXCcs B MPOIlecce peann3aun
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTeNnbHOI 1eATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JI€ATENBHOCTH MPU CO3JaHUU YU€OHBIX IMPOEKTOB,
pelieHny yueOHbBIX U M03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKH €CTh pe3ylbTaT HIJIUTENbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX IOUCKOB, TOCTOSTHHOTO TPpyZAa YYEHBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIIEM aHAJIU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIGHUBAaTh CBOE TOBEJACHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YIETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M 0Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOuro/IeHHsI TIpaBUII O€30MacHOr0 OOpAIleHUsl ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
KU3HU, B TPYJOBOU J€STEIbHOCTH;

MOHMMAHUS [EHHOCTH TIPAaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI W HEMPUSTHS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS aTKOTOJS,
HapKOTUKOB, KypEHUs);



5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIBHOCTH,
0OLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U APYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/Jad COLMAILHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIBHOM TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccun U peain3auu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/IE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTU HCIOIb30BAHUS JOCTHKEHUN XUMUM JUIsl PELLIEHUSI BOIIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AaKTUBHOI'O HENPHUATHS NEHCTBHUI, NPUHOCSIIMX BpE OKpYXarollel HmpUpoIHOM cpene,
YMEHHsI MPOTHO3UPOBATH HEOIAroNpUsSTHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NTPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJbTYphI, OIMbBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIIJICHHUS, CO3AaHNUHU LIEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpE KaK O €IMHCTBE NPHUPOJbI U YENIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIi COBPEMEHHON LMBUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHabHOU
KYJIBbTYpBI, B pEHIEHUH ITI00aNBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHUU MEIMIIMHBL,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYeCcKH KOM(GOPTHOM KU3HU Ka)KJ0ro 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M HMEIOIIUXCS TAaHHBIX
C 1IeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS IS PELICHUs TPodemM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHbIX cdepax mpodeccunoHaTbHON
JESITeIbHOCTH.



METAINPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOCHMS NPOTPaMMBI 110 XMMHHM Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HAYMMble JUIsl (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crieln(uKy METO/I0B IIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
DHEPTus, SIBICHUE, MPOIecC, CHCTEMa, HAyYHBIH (aKkT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  ydeOHble  JAEHCTBHS  (TO3HABaTEJbHBIE, KOMMYHHMKaTUBHBIE,
peryiasaTuBHbIe), oOecnednBaronie (OpMUPOBaHHE (PYHKLUMOHAIBHOM I'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Yy4aroIInXCs;

CHOCOOHOCTh  OOY4YaroLMXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHS B IIO3HABATEILHOW U
COLIMAJILHON ITPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHUE YHUBEPCAIBHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNATh LEIH JAEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

UCIOJIb30BaTh NPU OCBOCHUM 3HAHUW MNPUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapaKkTepHble TNPU3HAKK TIOHATHM W YCTaHaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOILIME OHITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Yy4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTUYECKHE PpaACCYyXJEHHUs (MHAYKTHBHbBIE, JEIyKTHBHbBIE, IO AaHAaJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTHh B IPOLECCE MO3HAHUS MCIOIb3yEeMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MO/JIeNU, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuud — TpU pEIIeHuHd Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIE MPENCTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dopmynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIECHHBIE WU
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTAa MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 332 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATEeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIONMYJISIpHAs
JAUTEpaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),



AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TIPEIACTABICHUS, KPUTUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /17151 BBIIOJIHEHUS YU4eOHBIX 33/1a4 ONpeIeIEHHOTO TUIIA;

MPUOOPETaTh OMBIT MCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY TpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIH $I3bIK B KayeCTBE CpEACTBA MNpU paboTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (opMyJbl, aOOpeBHaTypbl, HOMEHKIATYPY; HCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpeIICTBA HATJISAHOCTH.

KoMMyHuKAaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOIl TeMBI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKa3bIBaTh HJIEH, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIOJTHEHHUS
MpeJIOKEHHON 3a/1a41; BBICTYIATh C MPE3eHTalluel pe3yIbTaTOB O3HABATEILHON
JeSITeIbHOCTH, TIOTYYEHHBIX CAMOCTOSITEIIHHO HIIH COBMECTHO CO CBEPCTHUKAMHU TIPH
BBIMIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA, MPAKTUYECKOM pabOThI 10 UCCIEI0BAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealln3alliil yIeOHOTO MPOEKTa, U (HOPMYITHUPOBATH BBIBOIBI 10
pe3ylbTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUI MyTEM COTTIACOBAHMSI MMO3ULIMI B XOZe 00CYXKIeHUS U
oOMeHa MHEHUSIMU.

PeryasiTuBHbIe YHUBepPCaJbHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHLHOCTH,
onpenenss e€ eI M 3aJauyd, KOHTPOJIMUPOBATh M MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBAThH
npeJUiaraéMblii allTOPUTM JICHCTBHI TPU BBIIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOUMpaTh Hanbosee Ah(GEeKTUBHBIN CIIOCOO WX pelIeHUs ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX M XMMHYECKHX PEaKIUIX; OCYIIECTBIISATH CAMOKOHTPOJIb JICATEIIEHOCTH HAa OCHOBE
camMOaHaJH3a U CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yNnbTaThl OCBOSHUS MPOTPAMMBI IO XUMUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUsl BKJIIOUAIOT crenuduyeckue I yueOHOro mpeaMera
«XuUMHS» HaydHblEe 3HAHUS, YMEHHS U CIOCOOBI EWCTBUN MO OCBOCHHIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWMA, BUABI IEATEIFHOCTH 10 TIOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHWA B Pa3jMYHBIX YYEOHBIX CUTYyallUiX, & TaKKe€ B PEATbHBIX JKU3HEHHBIX CUTYAIIHAX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XMMHH NPEAMETHBIE PE3yIbTaThl MPEJACTABICHBI TI0
rojilaM U3y4eHusl.

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

C(OPMHUPOBAHHOCTh TPENCTABICHUI: O MECTe W 3HAYCHHH OPTraHWMYeCKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poJIi B 00ECIIEYeHUH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA B
pemIeHNH MPOOIEeM SKOJIOTHYECKOM, IHEPTeTUYECKON U THUIIEBOW O€30MacHOCTH, B Pa3BUTUHU
MEIWIIMHBI, CO3JJaHHMH HOBBIX MAaTEpPHANiOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOECICUCHUU
PaMOHATIFHOTO MPHPOJIONIONIE30BaHMs, B (POPMUPOBAHIH MHPOBO33PEHUS W OOIIEH KYIbTYpHI
YeJoBeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HOHSATHS — XUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oyouka aroma, s-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aToMma, TMOpMAM3ALUsS aTOMHBIX
opOuTaned, HMOH, MOJIEKYNla, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIHHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEIET,
GbyHKIMOHAJIbHAS TpYIIa, paiuKai, CTPYKTYpHble (GopMmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,



CKEJIETHBIE), M30MEpUS CTPYKTYpPHas M IPOCTPAHCTBEHHas (reoMeTpUYecKas, ONTHYECcKas),
U30MEpbl, TOMOJIOTMUECKUH PsiJl, TOMOJIOIH, YIJI€BOJAOPOAbI, KUCIOPOA- U a30TCOAEpKallue
OpraHMYECKHUE COEIUHEHMSI, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COEIMHEHUs; TEOPHHM, 3aKoHbl (mepuoaumdeckuil 3akoH [I. M. MenpeneeBa, Teopusi CTpOEHUs
opranvueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMsI W MPEBpAIIECHUS DSHEPrUM IpU XUMHUYECKHX peakUusXx), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
OPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHMX SBJICHHMH; NPEACTABICHUS O MEXaHU3Max
XUMHUYECKMX PpEaKLUUW, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
IPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKYJNaxX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuenTanTsl [ u Il pona); dakromoruueckue CBEACHHUS O CBOWMCTBAX,
COCTaBe, MOJYYEHUH U 0€301aCHOM HCIOJIb30BAHNYU BaKHEHILIMX OPraHUYECKUX BELECTB B OBITY
U TPAKTHUUECKON JEATEIbHOCTH YEJOBEKa, OOIMMX HAy4YHbIX MPUHLIUIAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpE IPOU3BOICTBA METaHOA, IIepepaboTKu HedTn);

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEpHbIE MPU3HAKY NOHATUN, YCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOLIUE ITOHATHS IIPU ONHMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTaBJIAITh ypaBHEHUS XHMMHUYECKUX pEAaKUUA U  pacKpbiBaTb MX  CYLIHOCTB!
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH IOCPEICTBOM  COCTABIEHHSI  3JIEKTPOHHOI'O
OayaHca JTHX pEaKIWW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAILIEHHBIX MOHHBIX YpaBHEHUII;

M3TOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB [UIsl WJUIIOCTPAllUU  MX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpPEeeNEHHOMY KJIacCy/TpyIiie COeTUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HomeHkinatype (IUPAC) u npuBoauTh TpuBHaJIbHbIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITHUJICH, AaleTWIEH, TOJYyOl,
[JIMLEPUH, STUJICHIJINKONIb, (eHosn, QopManbaeru, aneTalblJeru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUYECKOW CBA3M B OPraHUYECKHUX
COoeIMHEHUX (KOBaJeHTHAas U MOHHAs CBA3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKUX
BetiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OETIKOB, YIJIEBOAOB (MOHO-, I~ U MOJKCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XMMHYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEPXKIATh HA KOHKPETHBIX IpUMEpax XapaxkTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OpraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
MIPOJIYKTOB MepepabOTKH;



c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOJEHUM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

COPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3alluiO, BBISBICHHE
IIPUYUHHO-CJIEICTBEHHBIX CBA3EH — Il U3yYEHUS CBOMCTB BEIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
IpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHM I OOBSICHEHHS] U IPOTHO3UPOBAHUS SBJICHUH, UMEIOIINUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMUH: IPOBOAUTH PACUYETHl IO XUMHUYECKMM (opMmysraM u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHUI0O XUMHYECKOH (hOpMYIBI BEUIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBATh, aHAIM3UPOBATH U OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJIOBEKa, CBSI3aHHOW C IMepepa0OTKOW BEIIEeCTB, HCIIOJNB30BATh ITOJYYCHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH TPo6IeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEILIECTB,
pelleHHe OSKCIEePUMEHTANbHBIX 33/Jad [0 pPAClO3HABAaHHWIO OPraHUMYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BelecTBaMH M JJaOOpaTOpHBIM
o0opynoBaHueM, (opMyIUpOBaTh IeJIb HMCCIEIOBAHUA, NMPEJICTABIATh B pasiuyHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnrofaTh IMpaBWila HKOJIOTMUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXKaroUle NPUPOAHON cpenbl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO AECWCTBMSI HA JKHUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci moka3areis [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0Nb3a;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH IeJICHANPAaBICHHBI IMMOMCK XMMHUYECKOH
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, VHTepHET M Jpyrue), KPUTUYECKH aHAJIU3UPOBATh XHMUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3aJa4eil.

11 KJIACC

[IpenmerHble pe3yibTaThl OCBOEHUS Kypca «OOm@as W HeopraHuyeckas XUMUS)
OTpaXkaroT:

c(OpPMHPOBAHHOCTh MPEICTABICHUI: 0 MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAaCMOCTHU SIBJICHUM NPUPOABI, O MECTE€ W 3HAYCHUU XHMHU B CHUCTEME E€CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHNH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEpPreTH4ecKoil M MUINEeBOM 0e30MacHOCTH, B PAa3BUTHM MEAMLUHBI, CO3JAaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OSHEpruM, B  OOECINEUYEHUH  palMOHAIBLHOTO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;



BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbl, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOHMTANIM, OCHOBHOEC M BO30YXKJIEHHOE COCTOSHHS aToMa, TUOpHIM3aLus
aTOMHBIX OpOuTaJIel, HOH, MOJEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAas, HWOHHAs, MeETaJNIMyecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUs, PacTBOP, DJIEKTPOJUTHI, HEDJIEKTPOJIUTHI,
IEKTPOJUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IIOKAa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUYECKON peaklul, CKOPOCTh XUMHUECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
aucconuanuy, nepuoandeckuil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MAcChl BEILECTB,
3aKOH COXPaHEHMsI U NPEBpAIlEHUs PHEPIHM MPU XUMHUYECKHX PEaKLMSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKALME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHbBIE IIPEICTABICHUA O CTPOCHHM BEUIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XUMHYECKHUX peaxkuui, TEPMOJUHAMHYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O XMMHYECKOM PaBHOBECHM, pAaCTBOpPaxX U
JHCIIEPCHBIX cHcTeMax; (aKTOJOIMUECKHE CBEJEHMS O CBOMICTBaxX, COCTaBe, IMOJYYEHUU MU
0€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTUYECKOU
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX IPUHIUIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI: BBISABIATD XapaKTepHbIe IIPU3HAKU
NOHSTHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIpU
ONMCAHUN HEOPraHMYECKUX BEILECTB U UX MPEBPAIICHUI;

c(OPMHPOBAHHOCTh YMEHHS UCIOJIb30BATh XMMUYECKYI0 CHMBOJIMKY JAJISi COCTaBJICHUS
dbopMyn BEIECTB W YypPaBHEHUM XHWMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHMSI OIIPENIEISATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKOH CBs3M (KOBaJIEHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BELECTBA;

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIMPOBATh: HEOPraHMYECKHE BELIECTBA 10 HX
COCTaBY, XMMHMUYECKHUE PEAKLUU IO PA3NIMYHBIM INPU3HAKaM (YUCILy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluu, H3MEHEHHUIO CTENeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa U JpPYrue); CaMOCTOSATENHbHO BHIOMpPATh OCHOBAHUS H
KpUTEPUH I KJIacCU(PUKALUN U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBATH  CMBICI ~ NEpUOJMYecKoro  3akoHa  JI.
U. MenneneeBa U JEMOHCTPUPOBaTH €ro CHCTEMAaTU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOHOB
XUMHUYECKMX  DJIEMEHTOB  IepBOro—ueTBéproro nepuonos Ilepumoamyeckoid  cuCTEMBI
.. MenneneeBa, HCNONAB3Yysl IOHATUA «IHEPreTUYECKHE YPOBHH», «IHEPreTUUYECKHE
HOJYPOBHM», «S-, P-, d-aTOMHBIE OpOHMTaIN», «OCHOBHOE W BO30YXIEHHOE SHEPreTHYCCKUE
COCTOSIHUSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMUYECKUX HJIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnam Ilepumommyeckon cucremst [I. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUS UX IEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh ~ YMEHMM: XapakTepu30BaTh (ONMUCHIBATh) OOIIHME  XHUMHYECKHE
CBOMCTBA BEILECTB Pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE TI'€HETHYECKOM CBS3U
MEXly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XMMHUECKUX
peaKIuii;



c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYITHOCTh: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeCTBOM COCTABJICHMSI 3JICKTPOHHOIO OajlaHca 3THX peaklUil; peakluuil HOHHOro
oOMeHa MyTEM COCTaBJIEHUS HX IIOJHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHWH; peakuuil
THJPOJIM3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMEpe I'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

Cc(OPMHPOBAHHOCTh  YMEHUS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMHYECKUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XMMHUYECKON PEaKLIMU B 3aBUCHUMOCTH OT Pa3JMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMUYECKOT'O PAaBHOBECHUS 10| BJIUSHUEM BHEIIHUX Bo3nencTBuit (punun Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XMMUUYECKHE PEAKIIMH, JIEeKallUe B OCHOBE
NPOMBIIIICHHOTO TOJYyYeHHUS CEPHOM KHCIOThl, aMMHakKa, OOIIMe HayudHble TNPUHIIMIIBI
XMMHUYECKHX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKHUX BEILIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OpPMHUPOBAHHOCTD BJIAJICHHUSI CUCTEMON 3HAHUN O METO/aX Hay4HOIO MO3HAHUS SBICHUN
OpUpoOABl — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHbIi U
MBICJIEHHBIN), HMCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS IPUMEHSTb 3TH 3HAHUS IPU
HKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M JUId OOBSCHEHHS XMMMUYECKUX SIBJICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOMN IEATEIBHOCTH Y€JI0BEKA U B IOBCEIHEBHOM JKU3HH;

c(OpMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHUSAMU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAaHUS MaTEPUAIbLHOTO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHUS IPOBOJIUTH PACUETHI: C UCIOJIb30BAaHUEM MOHATUHN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIEHTpAIMs»; Macchl BellecTBa WU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(dekTa peakiuu; 3HaUeHHUs BOJOPOJHOIO MOKa3aTelsd paCTBOPOB KUCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MpHUMECH); IOJU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIECTB C NOMOLIBIO HHIUKATOPOB,
U3YYEHHUE BIUSHUS pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMMYECKOH peaklMu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamiel» U «Hemeramisl») ¢ coOI0AeHNEM MPaBHI
Oe30macHOro odOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
LeNlb  HCCIEIOBaHUsA, TMPEACTaBIATh B pa3lMYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHUMU: COOJIIOIATh MPaBUIIA MOJIB30BAHMS XUMUYECKOH MOCyIoN U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0pPOBB,
OKpY’Karollen IIPUPOIHOMN cpensl U JOCTUKEHHUS eé YCTOWYUBOIO
pa3BUTHS, OCO3HABAThH OMACHOCTh  TOKCUYECKOTO  JEHCTBUS  HA  JKUBbIE  OPraHU3MBbI
OINpeAeIEHHBIX HEOPTaHNYECKUX BEILECTB, IOHMUMas cMblci nokasarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBJIATH IICJICHANPABICHHBIH TOUCK XUMHUYECKOU
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W yueOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBod uHpopmanuu, VHTEpHET W Jpyrue), KpPUTUYECKU AaHAIU3MPOBATH XMMUYECKYIO
uHopManuio, nepepadaTbiBaTh €€ U HCIIOJIB30BaTh B COOTBETCTBUH C MOCTaBJIEHHOW y4eOHOM
3a7a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Kourpoanueie  Ipakruueckue o0pa3oBaTe/ibHbIE
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Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus 1. http://fcior.edu.ru
1.1 CTPOCHUS OPTaHMYECKUX COeAMHEHU A. M. 9 2. http://school-
Bbytneposa collection.edu.ru

Htoro no pazneny 9

Pa3znea 2. YrieBoaopoabl

1. http://fcior.edu.ru

9 2. http://school-
collection.edu.ru

1. http://fcior.edu.ru

17 1 2. http://school-
collection.edu.ru

1. http://fcior.edu.ru
2.3 ApoMaTHyecKe yTiaeBOAOPOIbI (apEHBbI) 13 2. http://school-
collection.edu.ru
1. http://fcior.edu.ru

6 2. http://school-
collection.edu.ru

1. http://fcior.edu.ru
2.5 ["amoreHpOM3BOIHBIC YTIEBOIOPOIOB 4 1 2. http://school-
collection.edu.ru

[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI,
LIUKI0AJIKAHBI

2.1

HenpenenbHble yriieBOAOPOIbl: aJIKEHBI,
aJIKaINEHBI, aJTKUHBI

2.2

HpI/IpO,Z[HLIe HCTOYHHKHU YTIJICBOAOPOAOB U UX

2.4
nepepaboTka

Hroro no pazneny 49

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

1. http://fcior.edu.ru
2. http://school-

3.1 Cnuptsl. ®enon 18 1
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KapOoHunbHbIE COCAMHEHUS: aTbICTHIBI 1

3.2 ketoHbl. KapboHoBbie kKucinoTsl. ClI0KHBIE 41 1
a¢upsl. Kupbl
3.3 VYrneBonsl 16 1 http://fcior.edu.ru
Hroro no pazueny 75

Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust

4.1 AMuHBI. AMUHOKUCIOTHI. benku 23 1 | 2 ‘ http://fcior.edu.ru
Wroro mo pazueny 23
Pa3pnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHHUS
5.1 ‘ BricokoMosIeKyIIsIpHbIE COETMHEHUS 14 \ 1 ‘ http://fcior.edu.ru
Hroro no pazneny 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 3 \ 6 ‘
11 KJIACC
KounuectBo 4acos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontpobuse  TpakThueckue (uu¢posBbIe)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
Pasnen 1. Teopernueckue 0OCHOBBI XUMHUM
CrpoeHnne atoMa. Ilepuonnueckuii 3ak0H U
1.1 [leprnonnyeckas cucreMa XUMHIECKUX 10 http://fcior.edu.ru
3JIEMEHTOB
12, Crtpoenue BeniectBa. MHOroo6pasue 16 http://fcior.edu.ru
BEIIECTB
1.3 XUMHUYECKHE PEaKIINU 42 http://fcior.edu.ru
Hroro no pazneny 68
Pa3nea 2. Heoprannueckasi cBsi3b
2.1 Hemeramisl 41 http://fcior.edu.ru
2.2 Mertamibl 46 1
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Hroro no pazueny 87
Pa3zgen 3. XumMus u ;Ku3HbL
31 Meroabl TO3HAHUS B XUMHUH. XUMHS U 15 1 hitp://fcior.edu.ru
KHU3Hb
Hroro no pazgeny 15
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 3 6 ‘
MOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KoJsnyecTBo 4yacoB DJIeKTPOH
Jara
Kontp H3ye HbIE
Ne ni/m Tema ypoka Bcer OJLH Hpakrua o uHppoBbIe
o ple ecKHe (nene o0pa3oBarte
padort padoTbI m) JIbHbIE
bl pecypcCol
1 [TpenMeT 1 3HaYEHHUE OPraHUMYCCKON XUMUH, MPEACTABICHUE O 1 1 http://fcior.
MHOT000Pa3UH OPTaHUICCKUX COCTNHEHUIN edu.ru
5 DNIEKTPOHHOE CTPOCHUE aToMa yriiepoia BajgeHHbIE BO3MOKHOCTH 1 1 http://fcior.
aToma yriepoja edu.ru
3 XuMHYECKas CBSI3b B OPraHMYECKUX COCTMHEHUSX 1 1 Q(tjtu :r/L/quor'
4 OcHOBHBIE TIOJIOKEHUSI TEOPHH XUMHUYECKOTO CTPOSHUS 1 1 http://fcior.
opraHuueckux coequHennii A.M.bytneposa edu.ru
5 Bunsr uzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJICKTPOHHBIE 1 1 http://fcior.
3P GEKTH B MOJICKYJIaX OPTaHUYECKUX COCIMHEHHIMA edu.ru
5 [IpencraBnenue o KIacCHPUKAIUU H CUCTEMaTHIECKast 1 5 http://fcior.
HOMEHKJIATypa OPTraHHYECKHUX BEIICCTB edu.ru
7 Knaccudukanus peakuuii B opraHu4eckoi XuMuu 1 2 Q(tjtu :r/L/JfCIOL
8 Knaccudukanus peakiuii B opraHn4eckoi XUMHH 1 2 Q(t'jtu :r/L/quor'
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http://fcior.

9 CucreMmarusanus 1 0000IeHNE 3HAHUN IO TEME edUru
10 AJKaHBI: TOMOJIOTUYECKHIA psill, 001mas popmyiia, HOMEHKIIATYpa, http://fcior.
HU30MEPHSI, HIEKTPOHHOE CTPOCHHUE MOJICKYIT edu.ru
. http://fcior.
11 dusuyeckue cBOUCTBA aJIKaHOB
edu.ru
. http://fcior.
12 XUMHYECKHE CBOMCTBA AJIKAHOB
3edu.ru
h3ttp://fciu.
13 Haxoxxnenue ankaHoB B IpUpOJIE. U
http://fcior.
14 CniocoObl Moy4eHus U MPUMEHEHHUS aTKaHOB eduru
15 [ukoankansl: obmiast popmysa, HOMEHKIATYpa U U30MEPHS, http://fcior.
OCOOCHHOCTH CTPOCHHSI. edu.ru
. http://fcior.
16 XUMHUUECKHE CBOICTBA [IUKIOAKAHOB
edu.ru
http://fcior.
17 CrniocoObI MoTy4eHus U MPUMEHEHUS ITUKI0aTIKaHOB edUru
Pemenne pacueTHbIX 33724 Ha ONpeAeTIeHIE MOIEKYIIPHON htto://fcior
p: )
18 (hOpMYITBI OPraHUIECKOTO BEIIECTBA IT0 MACCOBBIM JIOJISIM aTOMOB edULru
2JIEMEHTOB, BXOSIINX B €T0 COCTaB E—
19 AJIKEHBI: TOMOJIOTUIECKHIA psil, 001mas popmylia, HOMEHKIIATYpa, http://fcior.
U30MEPHUSL, HIEKTPOHHOE CTPOCHHUE MOJIEKYIT edu.ru
. http://fcior.
20 dusnueckue cBONMCTBA AJIKEHOB
edu.ru
. http://fcior.
21 XuMH4yecKue cBoicTBa ankeHoB. [IpaBrino MapkoBHHKOBA edU.ru
http://fcior.
22 CnocoObI TOTy4YeHUsT ¥ TPUMEHEHUS aJTIKEHOB eduru
23 [MpakTrueckas padota Ne 1 "[TonydeHue sTUICHA U H3yYEHHE €TO0 http://fcior.
cBoOMCTB" edu.ru
24 Penienune pacueTHbIX 33a4 Ha ONpeEIeTICHNE MOJIEKYISIpPHON http://fcior.
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25

(opMyIbl OPraHMYECKOr0 BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
JEMEHTOB, BXOJAILUX B €ro COCTaB

AJKagueHbl: CONPSKEHHbIE, U30JMPOBAaHHBIE, KyMYJIMPOBAaHHBIE.
0COOEHHOCTH 3JIEKTPOHHOT'O CTPOCHUS

edu.ru

http://fcior.
edu.ru

26

27

XUMHUYECKUE CBOWCTBA CONPSKEHHBIX JTUECHOB

CriocoOBbl IMOJIYYCHHA U MPUMEHCHUA aJIKaANCHOB

http://fcior.
edu.ru

http://fcior.
6edu.ru

28

29

30

AJIKUHBI: TOMOJIOTHYECKHM psif,001mas GopMyia, HOMEHKIIATypa,
U30MEPUSL, IEKTPOHHOE CTPOCHUE MOJIEKYII

duznyeckre CBOMCTBA AJIKMHOB

XMMHYECKHE CBOMCTBA AJIKUHOB

h6ttp://fciu.
ru

http://fcior.
edu.ru

http://fcior.
edu.ru

31

32

KauecTBeHnbIe PCaKIMU Ha Tp0171Hy10 CBA3b

CnocoObl MOJIY4CHHA U IPUMCHCHUA aJIKUHOB

http://fcior.
edu.ru

http://fcior.
edu.ru

33

34

35

Pemenue 3agay: pacdeTsl MO0 ypaBHEHUIO XUMUYECKOW PEaKIIUN
Pemenue 3agayu: pacdersl 10 ypaBHEHUIO XUMUYECKOW PEAKLIUN

Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

http://fcior.
edu.ru

http://fcior.
edu.ru

http://fcior.
edu.ru

36

ApeHBI: TOMOJIOTHYECKHH psijt, 00mast hopMyna, HOMEHKIATYpa,
M30MEpPHS, IEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT
OeH30I1a U TOJIyOIa.

http://fcior.
edu.ru

37

38

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIINN 3aAMEILIECHMS

XHUMHUYECKHE CBOMCTBA ApCHOB: pCaKINH MPHUCOCANHCHUA

http://fcior.
edu.ru

http://fcior.
edu.ru

39

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKINUN OKHUCJIICHHA I'OMOJIOTOB

http://fcior.
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OeH3oia

edu.ru

40

Oco0eHHOCTH. XUMUYECKUX CBOWCTB CTHPOJIA

http://fcior.
edu.ru

41

Pemenne pacueTHbIX 3aa4 Ha ONpEAEICHUE MOJIEKYISIpHOI
(bopMyIIbl OPraHU4YECKOr0 BEIIeCTBa

http://fcior.
edu.ru

42

Pemienue pacyeTHbIX 3a71a4 Ha ONPEICIICHUE MOJIEKYIISIPHOM
(bopMyITbI OPraHUIECKOTO BEIIECTBA

http://fcior.
edu.ru

43

CrniocoObl ToJIy4yeHUs: apeHOB

http://fcior.
edu.ru

44

[IpumeHeHne apeHoB

http://fcior.
edu.ru

45

46

I'eneTnueckas cBSI3b MCKAY pa3JIMYHbIMU KJIaCCaMU YITICBOLOPOJ0B

TI'enernueckas cBI3b MCKAY pa3jIMUHbIMU KJIaCCaMU YIJICBOJOPOJ0B

10

http://fcior.
edu.ru

http://fcior.
edu.ru

47

48

PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKLIUN

CI/ICTeMaTI/ISaI_II/ISI n O6H_ICHI/IC 3HAaHUH 10 TEME

10

10

http://fcior.
edu.ru

http://fcior.
edu.ru

49

[TpupoaHbIit ¥ MOMYTHBIN HEPTIHOM ra3bl, KX COCTaB U
UCIIOJIb30BaHUE

10

http://fcior.
edu.ru

50

o1

KaMeHHBI# yronb U MpoJIyKThI €ro nepepadoTKu

HedTrs cmocobOwl ee mepepaboTku

10

11

http://fcior.
edu.ru

http://fcior.
edu.ru

52

[IpumMeHeHnne MpoayKTOB nepepadboTKu HeDTH

11

http://fcior.
edu.ru

53

I'enernueckas cBs3b MCKAY pa3IMUHbIMU KJIaCCaMU YITICBOAOPOJ0B

11

http://fcior.
edu.ru

54

I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU KJIACCAMH YTJIEBOIOPOIOB

11

http://fcior.
edu.ru
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55

56

["anoreHonpou3BoHbIE: SJEKTPHHOE CTPOCHUE, PEAKIINH
3aMellEeHus rajoreHa

JelicTBue mienoydeil Ha TaJIOreHONTPOU3BOAHbIE. B3anmoneictere
JIUTaJIOTEHAIIKAHOB C MarHUEM U IIUHKOM

11

12

http://fcior.
edu.ru

http://fcior.
edu.ru

S7

58

CucreMarusanus U OOILLEHUE 3HAHUM 110 TEME

KoHnTtposbHas padota mo teme "YriaeBoaopo b

12

12

http://fcior.
edu.ru

http://fcior.
edu.ru

59

[IpenenbHbIe 0JHOATOMHBIC CITUPTHI: TOMOJIOTHYCSCKHIA PsiJl, 00Ias
bopmyina, HOMEHKIIATypa, U30MEpPHs, IEKTPOHHOE CTPOCHHE
MOJICKYJI

12

http://fcior.
edu.ru

60

dusnyeckre CBOMCTBA IpEaACIbHBIX OJHOATOMHBIX CIIMPTOB

12

http://fcior.
edu.ru

61

62

XHUMHUYECKHE CBOMCTBA IpCaACIbHBIX OAHOATOMHBIX CIIMPTOB

Crioco0bI moTydeHus! OTHOATOMHBIX CITUPTOB

13

13

http://fcior.
edu.ru

http://fcior.
edu.ru

63

64

HpI/IMCHeHI/IG OOIHOATOMHBIX CITMPTOB

[IpocTbie 3¢upbl: HOMEHKIIATYpa U U30MEPHS

13

13

http://fcior.
edu.ru

http://fcior.
edu.ru

65

[Ipocteie 3¢upsl: husnueckue cBoiicTBa

13

http://fcior.
edu.ru

66

67

[IpocTeie a¢huphl: XMUMHUECKHE CBOMCTBA

MHoroaroMHbBIe CIIUPTHIL: 3TUJICHTJIIMKOJIb U TIINLHEPHUH

14

14

http://fcior.
edu.ru

http://fcior.
edu.ru

68

69

MHoOroaToMHbI€ CIUPTHI: PU3NYECKUE U XUMUYECKHE CBONCTBA

CnocoObl MOJIy4CHHA MHOTOATOMHBIX CIIMPTOB

14

14

http://fcior.
edu.ru

http://fcior.
edu.ru

70

HpI/IMeHCHI/IC MHOTI'0AaTOMHBIX CIIMPTOB

14

http://fcior.
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71 DeHoIT: CTPOCHUE MOJICKYIIbI, (PU3NYECKUE CBOKCTBA 15 edUru
72 ®deHoutbl. XMMUYECKHUE CBOWCTBA 15 Q(tjtu :r/l/JfC|0r.
73 ®enonbl. [lonyuenue u npumeHenne. TOKCHYHOCTH (peHOIA 15 z(t:itu :r/l/JfC|0r.
74 [Tpaktrueckas padora Ne 2"Crupthl (heHOIBI" 15 Q(t_jtu :r/l/JfC|0r.
75 CucremaTu3zaius U 0OOIIEHUE 3HAHUH 110 TEME 15 Q(t_jtu :r/l/JfCI()r'
. http://fcior.
76 Cucremaruzanusa U OOIIEHUE 3HAHUHN 110 TEME 16 eduru
AnbIeruap ¥ KeTOHbI. DieKTpoHHOe CTpoeHne KapOOHMIIbHON e
77 rpynnsl. ['omonoruueckue psasl, oommas Gopmyna. Uzomepus, 16 Q(t_jtu 'r/l/JfCI()r'
HOMEHKJIaTypa —'
78 Anbaeruibl U KeToHbl. Pu3nveckue CBONCTBA 16 Qétu :r/L/JfCIOL
79 XUMHYECKUE CBOMCTBA albJIeTUI0B. Peakiny npucoeiMHEeHus 16 Q(tjtu :r/l/quor'
80 Peaknuu oxkucneHUs allbIeruioB 16 Q(tjtu :r/l/meor'
http://fcior.
81 KauecTBeHHBIE peakliy Ha adbJETUI0B U KETOHOB 17 eduru
82 [TonydeHnne anbaeruioB ¥ KETOHOB 17 Q(tjtu :r/L/JfCIOL
83 OHOOCHOBHEBIE MpeIeNIbHBIC KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH 17 http://fcior.
CTPOEHHS X MOJIEKYII edu.ru
84 OaHOOCHOBHEBIE TpefieNbHbIE KAPOOHOBBIE KUCIIOTHI, H30MEPUs U 17 http://fcior.
HOMECHKJIaTypa edu.ru
85 OIHOOCHOBHEBIE MPeeIbHBIC KapOOHOBBIE KUCIIOTHI, (PU3NICCKUE 17 http://fcior.
CBOICTBa edu.ru
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O,I[HOOCHOBHLIC MpEaACIbHBIC Kap6OHOBBIC KHCJIOTBI, XUMHYCCKHUEC

CBOMCTBA

Oco0eHHOCTH CBOICTB MypaBbHUHOW KHUCIIOTHI.

18

18

http://fcior.
edu.ru

http://fcior.
edu.ru

88

89

MHuoroo0pa3ue kKapOOHOBBIX KUCIOT

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U ApOMaTUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX KUCIIOT.

18

18

http://fcior.
edu.ru

http://fcior.
edu.ru
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91

92

[IpencraBuTenu BHICIINX KapOOHOBBIX KUCIIOT
[TonsiTHE O TPON3BOAHBIX KAPOOHOBBIX KHCIIOT

Crioco0b! morydeHust KapOOHOBBIX KUCIOT

18

19

19

http://fcior.
edu.ru
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94

[Tpumenenrne KapOOHOBBIX KHCIOT

Crnoxuble 3¢upsl. CTpoeHue, H30MepHsi, HOMEHKJIaTypa

19

19

http://fcior.
edu.ru

http://fcior.
edu.ru
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Crnosxnble 3¢upsl. CTpoeHue, U3oMepus, HOMEHKJIaTypa
Crnoxwuble 3¢upsl. Puznyeckre CBOUCTBa

Cnoxnbie 3pupbl. XUMHUYECKHE CBONCTBA

19

20

20
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edu.ru
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99

Pemienne pacueTHbIX 3aJ1a4 Ha ONPEAEICHUE MOJIEKYIISIPHON
(bOpMYJITBI OPTaHMYECKOTO BEIIECTBA
Pemenne pacueTHbIX 3aa4 Ha ONpeAeIeHIUEe MOJIEKYIIpHON
(bopMyITbI OPraHUYECKOTO BEIIECTBA

20

20

http://fcior.
edu.ru

http://fcior.
edu.ru
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Pemuienne pacueTHbIX 3a/1a4 HA ONpEIeSIEHUE MOJIEKYIISIPHOM
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA

[Ipaktuueckas padot Ne 3 "KapOGoHoBbie KUCTOTHI. Cl0XKHBIE d(DUPBI

20

21
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edu.ru



http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html

http://fcior.

102 JKupsr: ctpoenue, puzndeckue CBOMCTBA 21 edUru
103 Kupsl: XuMHUECKHE CBOMCTBA. 21 Q(tjtu :r/l/JfC|0r.
104 I'maponus xupos 21 http://fcior.
edu.ru
105 Oco0EHHOCTH. CBOMCTB KUPOB, COJEPIKAIINX OCTATKH 21 http://fcior.
HETPEICTbHBIX KUPHBIX KHCIOT edu.ru
106 Kupsl B mpupone 22 http://fcior.
edu.ru
107 MBpbl1a Kak COJIM BBICIIHNX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE 29 http://fcior.
neicTBre edu.ru
108 [ToHsITHE O CUHTETUYECKUX MOIOLIUX CPEACTBAX 22 Q(t_jtu :r/l/JfCI()r'
http://fcior.
109 [ToHATHE O CHHTETHYECKUX MOOIIUX CPEACTBAX 22 eduru
110 I'eneTnueckas CBA3b YIIIEBOJAOPOIOB U KHCIOPOJICOICPIKALTIX 29 http://fcior.
OpPTaHUYECKUX BEIIECTB edu.ru
111 I'eneTnueckas CBSA3b YrIeBOJAOPOIOB U KHCIOPOJICOIEPKALITIX 23 http://fcior.
OpPraHUYeCKUX BEIICCTB edu.ru
119 I'enetnueckas CBSA3b YIIeBOJAOPOIOB U KHCIOPOICOIEPIKALITIX 23 http://fcior.
OpPraHUYeCKUX BEIICCTB edu.ru
113 Pacuersl o ypaBHEHUSM XUMHUYECKUX pEaKLIUN 23 Qétu :r/L/JfCIOL
. http://fcior.
114 Pacuersl 0 ypaBHEHUSAM XUMHUYECKUX PEAKLIAN 23 eduru
115 Pacuersl 0 ypaBHEHUSIM XUMHUECKUX PEAKLIAN 23 Q(tjtu :r/L/meor'
116 CucreMarusanusa 1 OOIIEHNE 3HAHUH 110 TEME 24 Qétu :r/L/quor'
117 CucremaTtu3zaiiys U 0OOIlIEHUE 3HAHUH 110 TeMe 24 http://fcior.

edu.ru
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OO61mas xapakTeprCTHKa YTIIEBOAOB U Kilaccu(UKaIs YriIeBOJI0B

24

http://fcior.

edu.ru

o http://fcior.

119 Monocaxapuapl: GU3NUECKUE CBOMCTBA U HAXOXKACHUE B IPUPOJIE 24 alrj)rT

120 [TprMeHeHHe TIIIOKO3bI, €€ 3HAUCHUE B )KU3HEICATEIIBHOCTH 24 http://fcior.
Oopranm3ma edu.ru

http://fcior.

121 Hucaxapupl: caxaposa, MajabT03a U JIAKT03a 25 alrj)rT

122 Haxoxnaenue B npupojie U NpUMEHEHHE TUCaXapuioB 25 Z(I_‘Jtu .r/l/JfC|0r.

. http://fcior.
123 [Tonucaxapupl: CTpoeHHE MakpoMoJeKyl. Ou3ndeckue cBOWCTBa 25 eduru

o http://fcior.

124 [Tonucaxapuapl: XUMHUYECKHUE CBOICTBA 25 agrllljio

http://fcior.

125 [Tonucaxapuapl MPUMEHEHHE 25 e_dSrT

http://fcior.

126 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX 26 aﬁr/éio

127 [TonsTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX 26 Q(tjtu 'r/L/JfCIOr'

. http://fcior.

128 CucremaTtu3zaiys U 0OOIIEHUE 3HAHUH 110 TeMe 26 W

129 Pemenue pacdeTHBIX 3371a9 Ha ONPEICICHUE JIOJIM BBIXO/1a MTPOTyKTa 26 http://fcior.
pPEaKIMU OT TEOPETUUYECKH BO3MOXKHOTO edu.ru

130 Penenune pacueTHbIX 3aJa4 Ha ONpeIEICHUE 10JIM BBIX0/1a MPOAYKTa 26 http://fcior.
PEaKINH OT TEOPETUIECKHA BO3MOKHOTO edu.ru

131 O6o06meHre u cuctemarusaius 3Hanui "Kucinopoacoaepkarne 7 http://fcior.
OpraHUYecKHue coequHeHus" edu.ru

139 O6o6menue u cucreMatusanus 3Hanui "Kucrnopoacoaepxaiue 97 http://fcior.
OpraHMYeCKHUe COCTUHECHUS " edu.ru

133 Konrponbnas pabora o reme "Kuciaopoacoaepskarime 7 http://fcior.
OpraHUYecKHue coequHeHus" edu.ru
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134

AMUHBI: K1accuuKanus, CTpoeHUue MOJIeKy, oomas Gopmyna.
H3omepusa. Homenkiarypa

27

http://fcior.
edu.ru

135

duznueckue cBOCTBa aMUHOB

27

http://fcior.
edu.ru

136

XVWMUYECKUE CBOMCTBA aTH(PATHUCCKUX AMHHOB

28

http://fcior.
edu.ru

137

AHWINH: CTPOCHUE, OCOOCHHOCTH XUMHUYECKUX CBOMCTB

28

http://fcior.
edu.ru

138

139

140

Crioco0b1 mosryueHust anu(aTnaeckMx aMUHOB
[Ipumenenue anudpaTuyecKMX aMHMHOB

AMUHOKHCIIOTBI: HOMEHKIJIATypa, H30MepHsi, (PU3HYecKre CBOWCTBA

28

28

28

http://fcior.
edu.ru

http://fcior.
edu.ru

http://fcior.
edu.ru

141

142

OTI[eJ'IBHBIC MpeaACTaBUTCIN AMUHOKHUCIIOT am,(ba

XuMHYECKHEe CBOMCTBA AMUHOKHUCIIOT

29

29

http://fcior.
edu.ru

http://fcior.
edu.ru

143

144

145

buonorndyeckoe 3HaueHNE aMHHOKHCIIOT
CuHres u TUAPOJIN3 MCNITUA0B

benky kak mpUpOHBIE TOJIMMEPHI: CTPYKTYpa

29

29

29

http://fcior.
edu.ru

http://fcior.
edu.ru

http://fcior.
edu.ru

146

XHUMHUYECKHE CBOUCTBA OEIIKOB

30

http://fcior.
edu.ru

147

A3OTCOI[ep)KaH.II/IC TCTCPOUUKIINICCKHUEC COCAUHCHUA.

30

http://fcior.
edu.ru

148

HYKJ'ICI/IHOBI)IG KHCJIOTBI: COCTaB U CTPOCHHC

30

http://fcior.
edu.ru

148

HYKJ'ICI/IHOBBIC KHCJIOTBI OMOJIOTHYECKAS POJIib

30

http://fcior.
edu.ru
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[TpakTrueckas padota Ne 4 "AzoTcoaepkaniue OpraHudecKue

http://fcior.

150 30

COENMHEHNS edu.ru

151 [TpakTudeckas padora Ne 5 " Paco3HaBaH#e OpraHUYEeCKHX 31 http://fcior.
coequHeHn." edu.ru

152 O000I11IeHHEe U CHCTeMaTH3alus 3HaHUH " A30TCoIepiKaIue 31 http://fcior.
OpPTaHUYECKUE COCTUHEHUS edu.ru

153 O0o01IeHre U crucTeMaTu3anus 3HaHui "' A30TcoIepiKaIue 31 http://fcior.
OpPraHU4YeCKHE COCTUHEHUS" edu.ru

154 PenieHne pacueTHbBIX 33724 Ha OMPEICIICHUE JI0JIM BBIXOJIa MTPOIYKTA 31 http://fcior.
peaKIiu OT TEOPETUICCKHA BO3MOYKHOTO edu.ru

155 Penienne pacueTHbBIX 3324 Ha OMPEJICICHUE JI0JIM BBIXOJIa MTPOIYKTA 31 http://fcior.
peaKIiy OT TEOPETUICCKHA BO3MOXKHOTO edu.ru

156 KonTponpHas padora "A3oTcoaepikamme OpraHuvIecKue 31 http://fcior.
coequHeHus" edu.ru

157 OCHOBHBIE IOHATHUS XMMUHU BBICOKOMOJIEKYIISIPHBIX COCIMHEHUM 32 zgu :r/l/JfCI()r'

158 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUI 32 http://fcior.
METOJIbI CHHTE3a edu.ru

159 ITnacTMaccsl. 32 http.//fcior.
edu.ru

160 YTunuzanus u nepepadoTKa MacTuKa 32 Q(tjtu :r/l/meor'

. http://fcior.
161 OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE KayUyKH 32 eduru

162 Pesna 33 http://fcior.
edu.ru

163 Bonokna: HatypanbHbIE 33 http://fcior.
edu.ru

164 BosokHa: HCKyCCTBEHHBIE 33 http://tcior.
edu.ru

165 Bonokua: cuHTeTHYECKHE 33 http://fcior.

edu.ru
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166 [Tonmumepsl cienuaibHOTO Ha3HAYEHUS 1 33 Z(tjtu :r/l/JfC|0r.
167 [IpakTudeckas padora Ne 6 "Pacnio3HaBaHUe ImiacTMacc U BOJIOKOH" 1 1 34 Qétu :r/l/JfCI()r'
168 Pemenune pacueTHbIX 3a1a4 1 34 Z(tjtu :r/l/JfCIOr.
169 Pemenue pacdeTHbIX 3a71a4 1 34 Q(tjtu :r/l/JfCI()r'
170 O06o0611eHne U cucTeMaTu3anys 3HaHui "BeicokomMonekynspHble 1 34 http://fcior.
coeanHeHus" edu.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 3 6
11 KJIACC
Ne Tema ypoka KonunuecTtBo uacoB DIIEKTPOHHBIE
n/n QppoBLIC
o0pa3oBaTebHbIC
pecypcsl
KonTponsusle | [IpakTuueckue [Hara
paboThHI paboThl W3y4YeHUs
1 Atom. CocTaB aTOMHBIX s7iep. XMMUYECKUH JIEMEHT. 1 1 http://fcior.edu.ru
N30Ttoms1
2 CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1 1 http://fcior.edu.ru
qrcia
3 Krnaccudukarus XuMAIeCKUX 3JIEMEHTOB (s-, p-, d-, f- 1 1 http://fcior.edu.ru
JJIEMEHTBI)
4 Pacnpeznenenue 371€KTPOHOB IO aTOMHBIM OpOUTAIISIM 1 1 http://fcior.edu.ru
5 DJIEKTPOHHBIE KOH(i)m:ypauHH aTOMOB 3JIEMEHTOB B 1 1 http://fcior.edu.ru
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUU
6-7 DJEeKTpOHHBIE KOH(PUTYpalluy HOHOB. 2 2 http://fcior.edu.ru
DJIEKTPOOTPULIATENHLHOCTh
8 Ilepnoauueckuii 3axoH u Ilepuoanueckas cucrema 1 2
xumudeckux 3aementoB JI. M. MeneneeBa, CBsI3b C http://fcior.edu.ru
COBPEMEHHOM TEOpHel CTPOEHUSI aTOMOB
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3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XMMHYCCKUX
9JICMCHTOB U 06pa3yeMHx MU MMPOCTBIX U CIIOKHBIX
BCIICCTB 110 I'pynIiaM 1M N€puoaamM

http://fcior.edu.ru

10 CucremaTu3aius 1 0000IIeHNe 3HAHUHT TI0 TEME http://fcior.edu.ru

11- Bupl xumudeckoit cBs3u. MexaHu3Mbl 00pa3oBaHuUs

12 KOBaJICHTHOH CBsi3U. BoOpogHAas CBSI3b. http://fcior.edu.ru
MeKMOJIeKYIISIpHBIE B3AMMOACHCTBUS

13- BasieHTHOCTB 1 BajieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b

14 AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUICCKIM http://fcior.edu.ru
CTPOCHHEM

15 [IpencraBneHus 0 KOMIUIEKCHBIX COCTMHEHHSX: COCTaB U hitp://fcior.edu.ru
HOMCHKJIATypa

16- BeriectBa MOJIEKYIISIPHOTO U HEMOJICKYJISIPHOTO

17 CTpoeHHs. TUTIBI KPUCTALTHYCCKUX PEIIESTOK U CBOMCTBA http://fcior.edu.ru
BEIICCTB

18 [TonsaTue o nucnepcHbIX cucreMax. [lpeacrasieHue o hitp://fcior.edu.ru
KOJUTOMIHBIX PacTBOpax

19- VcTrHHBIC pacTBOPHI: HACHIIICHHBIC M HEHACHIIIICHHBIE, hitp://fcior.edu.ru

20 pactBopuMocTh. KpucramioruapaTs

21 CrniocoObl BEIpaKEHUS] KOHIICHTPAIIH PACTBOPOB http://fcior.edu.ru

22- Pemrenue 3amau ¢ ucnosib30BaHWEM MOHSATUHN ""MaccoBast

23 707151 pacTBOPEHHOTO BelecTBa'", "MossipHas http://fcior.edu.ru
KOHIICHTpanus'"

24- Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX http:/fcior.edu.ru

25 BEIECTB

26 CucremaTu3anus 1 0000IIeHNe 3HaHUH IO TeMe http://fcior.edu.ru

27 KonTponbnas padora no temam "CtpoeHue aToMma.
[epuonuueckuii 3akoH u [lepuoauueckas cucrema http://fcior.edu.ru
xumuueckux sneMeHnToB . . Mengeneesa", "Ctpoenne
BenecTBa. MHOrooOpasue BemecTs"

28- Krnaccudukanus XuMHUECKUX peakiui B

29 HEOpPraHMYECKON 1 OpraHu4ecKorl XUMHUU. 3aKOH

COXPAHCHUS MACChI BCHICCTB; 3dKOH COXPAHCHUS U
MPEBpalICHUA DOHCPIUH ITPU XUMHYCCKUX PCAKIHAX

http://fcior.edu.ru
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30- Tennobie 23 HEKTH XUMUUECKUX PEAKIIHA. 2 6-7 hitn://fcior.edu.ru
31 TepMoxuMuyeckue ypaBHEHUS
32 Brruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUHA U 1 7 hitn://fcior.edu.ru
TEPMOXUMUYECCKIM YPABHCHHSIM
33- CKOpOCTh XMMHYECKOU peakIiuu, €€ 3aBUCUMOCTb OT 2 7 hitn://fcior.edu.ru
34 pa3nuuHbIX (hakTopoB. Karanus u kaTaim3aTopbl
gg- ['oMoreHHBIC M TeTEPOreHHBIE PEaKITUU 2 7-8 httn://fcior.edu.ru
37 [IpakTrueckas padora Ne 1 mo treme "Bnusiaue 1 8
pa3nYHBIX (DaKTOPOB HA CKOPOCTh XUMUIECKOU http://fcior.edu.ru
peakuu"
38- OOparuMbie 1 HEOOpPATUMBIEC PEAKIINUA. XUMUYECKOE 2 8 hitn:/ffcior.edu.ru
39 paBHOBECHE
40 [IpakTuueckas padbora Ne 2 o reme "Bnusiaue 1 8
pa3nMYHBIX (DAKTOPOB HA TIOJIOKEHUE XUMUYIECKOTO http://fcior.edu.ru
paBHOBECHS
41- DnexrponuTryeckas aucconuarys. CHIBHBIC U C1a0bie 2 9 http://fcior.edu.ru
42 1eKTPOIHTHL. CTENCHb AUCCONUAIIH
43 HNonnoe MPOM3BE/ICHUE BOJDL. Cpena BOIHBIX pacTBOPOB. 1 9 http:/fcior.edu.ru
Bogoponusrii mokaszarens (pH) pactBopa
44- Ianponus coneit. Peakium, mpoTeKarImme B pacTBOPax 2 9 http://fcior.edu.ru
45 JIEKTPOJINTOB
46 [IpakTuueckas padbora Ne 3 o Teme "XI/IMI/I‘-IGCKI/IG 1 10 http://fcior.edu.ru
pEaKiuu B paCTBOPAX IEKTPOIUTOB
47- OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH. 2 10 e
- http://fcior.edu.ru
48 Bakueiinme okucInTenu U BOCCTAHOBUTEIH
49 MeTo1 3JIeKTPOHHOTO (3JICKTOHHO-MOHHOTO0) OayiaHca 1 10 http://fcior.edu.ru
50 DJIeKTPOJIN3 PACTBOPOB M PACIJIAaBOB BEIIECTB 1 10 http://fcior.edu.ru
51 Pemenne 3a1a4y pa3nuyHbIX TUTIOB 1 11 http://fcior.edu.ru
52 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1 11 http://fcior.edu.ru
53 '(':I/ICTCME[TI/BaI_II/I}I u 060"61]16HI/IC 3HaHUU 0 TeMe 1 11 hitn://fcior.edu.ru
XHUMUYECKUE PEAKIINU
54 KonTtposnbHast pabora o Teme "XuMu4ecKue peakiuu' 1 11 http://fcior.edu.ru
55 [Tosoxxenne HemeTaioB B [lepuoaudeckoii cucteme 1 11 http://fcior.edu.ru
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XUMHu4YecKux djemeHToB 1. Y. MenaeneeBa u
O0COOCHHOCTH CTPOCHUS UX aTOMOB. OU3NYecKue
CBOICTBA HEMETAJIIOB

56- Annorponus HeMeTa/uIoB (Ha MpUMepe KUCI0POoaa 12 .
p ( pUMEp poa, http://fcior.edu.ru
57 cepsl, hocdhopa u yriiepoa)
58 Bonopon: nmonyuenue, GU3NUECKHUE U XUMUUECKHE 12 .
AOPOAL 1 & http://fcior.edu.ru
coiictBa. [ 'mupu bl
59- I"aymoreHsl: HAX0XKIEHHUE B IIPUPOIE, CIIOCOOBI 12 .
A PHPOJIE, . http://fcior.edu.ru
60 norydeHus1, GU3NIECKUe U XMMHUYECKUE CBOMCTBRA
61 IamorenoBomopoasl. BaxkHeliine KUCIOpOaCOIEpIKALIIIE 13 .
Jl0poat POAICOAIEpKalll http://fcior.edu.ru
COEIIMHEHNS TaJOrE€HOB
62 JlaGopaTopHBIE U IIPOMBIIIIIEHHBIE CITOCOOBI ITOJIYUYEHUS 13 .
patop p yHaer http://fcior.edu.ru
rajoreHoB. [IppuMeHeHe raJJoreHOB U MX COCIMHEHUI
63 IIpakTrueckast padora Ne 4. Pemenne 13 .
p p N " " http://fcior.edu.ru
AKCIIEPUMEHTAIBHBIX 33724 1o TeMe "["aoreHsr
64- Kucnopon: nabopaTopHbIe ¥ MPOMBIIIIEHHBIE CIIOCOOBI 13
65 MOJTy4eHUsI, PU3HUYSCKUE U XUMUYECKHE cBOMCTBA. O30H. http://fcior.edu.ru
[IprMeHEeHHEe KHCI0pOo/ia M 030Ha
66 OKCHIIBI ¥ IEPOKCH/TBI 14 http://fcior.edu.ru
67 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 14 http://fcior.edu.ru
68- Cepa: Hax0KJIEHHE B PUPOJE, CIIOCOOBI ITOTyUESHHS, 14 :
P I PHpOJIE, € ya http://fcior.edu.ru
69 (bu3nyecKre U XUMHUYEeCKHe CBOMCTBA
70 CepoBo10poI, CYTbOUIBI 14 http://fcior.edu.ru
71- Kucnopoxaconepxkaiue coequaeHus cepbl. OcoOEHHOCTH 14-15 .
TOPOACOACpKAIL 8 p http://fcior.edu.ru
72 CBOMCTB CEPHOM KUCIIOTHI
73 [Tpaktrueckas padota Ne 5. Pemenue 15
AKCIIEPUMEHTATbHBIX 3a1a4 1o Teme "Cepa u eé http://fcior.edu.ru
coeqnHeHus"
74- A3OT: HaX0X/IeHUE B MIPUPO/JIE, CIOCOOBI MOTYUCHHUS, 15
75 busnvecKkre ¥ XUMHUYECKHE CBOMCTBA. AMMHUAK, http://fcior.edu.ru
HUTPUJIBI
76 Kucnopoacoaepskamiie coefMHEHNS a30Ta. 15 .
POZICOAEP A s http://fcior.edu.ru
Oco0eHHOCTH CBOMCTB a30THOI KHUCIOTHI
77- | IlpuMeHeHue a30Ta M €ro COeAMHEHUN. A30THBIC 16 http://fcior.edu.ru
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78 ynoOpeHus

79- dochop: HAXOKICHHUE B IPUPOJIC, CIIOCOOBI MTOTYUCHHSI, 16

80 ¢du3nyeckre U XuMu4eckue cporictsa. ®ochuasl n http://fcior.edu.ru
dochun

81 Oxcuapl (b(j(:d)opa, dhochopcoaepxkamue kuciaoTel. Conu 16 hitn://fcior.edu.ru
(hochopHOIi KHCTOTHI

82 [Ipumenenue pochopa u ero coenuuennii. DochopHbie 17 httn://fcior.edu.ru
ynoOpeHus

83 [IpakTrueckas padota Ne 6. Permenue 17
IKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe "A30T u Gochop u http://fcior.edu.ru
UX coequHeHus"

84- Yraepon: HaXOXKJICHHUE B IPUPOAE, AILIOTPOITHBIE 17

85 MoaupHKauu; GU3NISCKUE K XUMHUYECKHE CBOMCTRA, http://fcior.edu.ru
IPUMCHCHHE

86- Oxcup yrnefjoaa(ll), okcup yraepoaa(IV), yronpnas 17-18 http://fcior.edu.ru

87 KHCIIOTa U €€ coNn

88 Pemenue 3a1a4 pa3muIHBIX TUIIOB 18 http://fcior.edu.ru

89- Kpemuwii: HaxoXaeHUE B npupoze, CHOCOObI OTYYEeHHUS, 18 hitn:/ffcior.edu.ru

90 (bu3nyecKre U XUMUICCKIE CBONCTBA

91 Oxcun kpemHus(IV), kpeMHHEBas KUCIOTA, CHIIMKATHI 18 http://fcior.edu.ru

92 [Ipumenenue kpeMHus U ero coenuHeHuit. CTekio, ero 19 http://fcior.edu.ru
MOJTyYCHHE, BUJIbI CTCKJIA

93 Pemenwue 3a1a4 pa3TunIHBIX THIIOB 19 http://fcior.edu.ru

94 ?I/ICTeMaTI/Be}'uH;I 1 0000IIIeHe 3HAHUI TT0 TeMe 19 http:/fcior.edu.ru

Hewmeranisl

95 KonTponbHas pabota o Teme "Hemeramier" 19 http://fcior.edu.ru

96 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs 19 http://fcior.edu.ru
(01115 (03

97 ITonoxxenne metannos B [lepuonudeckoii cucreme 20
XHUMHYECKHX 371eMeHTOB. OCOOCHHOCTH CTPOCHUS http://fcior.edu.ru
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB

98- OOmue puznyeckue cBocTBa MeTaiioB. [IpuMeHeHHE 20 hitp://fcior.edu.ru

99 METAJUIOB B OBITY U TEXHHKE

100- | Crnael MetasuioB. Kopposus metaiion 20 http://fcior.edu.ru
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101

102 Pemenwne 3a1a4 pa3nuyHBIX TUIIOB 1 21 http://fcior.edu.ru
103- | DIEKTPOXUMHUYECKHUMA Ps HATPSHKECHUH METAILIOB. 2 21 hitn://fcior.edu.ru
104 | Obume crnocoObl MOYYCHHSI METAIIIOB
105- | OOmas xapakTepUCTHKA METAIOB [A-Tpynis 2 21
106 [lepuoanueckoil cUCTEMbl XUMUYECKUX IJIEMEHTOB.
Hatpwii 1 xanuii: monyvyenue, Gu3ndecKue u http://fcior.edu.ru
XUMHYECKHE CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN
107- | Obmas xapakTepucTika MetaiioB [IA-Tpynmsl 2 22
108 | [lepuoauyeckoi CUCTEMbI XUMHYECKHX 3JIEMEHTOB.
Marnuii 1 KaJbIUii: MoTy4YeHne, GU3nIecKue u http://fcior.edu.ru
XUMUYECKHE CBOWCTBA, TPUMEHEHHE MIPOCTHIX BEIIECTB U
HUX COeIUHEHUN
109 JKEcTKOCTh BOAIBI M CLIOCOOBI €€ YCTpaHCHUs 1 22 http://fcior.edu.ru
110- AJ'IIE)MI/IHI/II/IZ nosyueHue, GU3ndeckue U XuMHUIECKHe 2 22 hitn:/ffcior.edu.ru
111 | cBoiicTBa, NpUMEHEHUE
112- | AmdoTtepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA 2 23
113 | amroMHHUS, THIPOKCOKOMIUICKCHI TFOMUHHS, HX http://fcior.edu.ru
MPUMCHCHHE
114 | Pemenue 3a/1a4 pa3InIHbBIX THIIOB 1 23 http://fcior.edu.ru
115 | Ilpaktuyeckas pabora Ne 7. Pemenue 1 23
IKCIEPUMEHTATBHBIX 33a4 10 TeMe "MeTaslTbl TIaBHBIX http://fcior.edu.ru
noarpynn”
116- | OOmast xapaKTepPUCTHKA METAIIOB TOOOYHBIX MTOATPYIIIT 2 23-24
117 | (b-rpynmn) Ilepunoanyueckoil cuCTEMbl XUMHUYECKUX http://fcior.edu.ru
JJICMEHTOB
118- | ®dusnueckue U XUMUYECKHE CBOMCTBA XpOMa U €ro 2 24 htto://fci
N ttp://fcior.edu.ru
119 COEMHEHH, UX PUMEHEHUE
120- | BaxHeiimme coefUHEHNS MapravHua. [lepmanranar 2 24 http://fcior.edu.ru
121 | xanwms, ero OKMCIUTEIbHbBIC CBOMCTBA
122- | ®duzndeckre U XUMHYECKHAE CBOMCTBA XKeJie3a U ero 2 25 e
N http://fcior.edu.ru
123 | coequnenuii. [lonmyuenune u npuMeHeHHE CIUTABOB Kelle3a
124- | ®usnyeckue ¥ XUMAYECKUE CBOMCTBA MEIU U €€ 2 25 http://fcior.edu.ru
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125

COG,Z[HHCHI/I?I, X IPUMCHCHUC

126- | dusndyeckre U XUMUYECKUE CBOMCTBA IIUHKA U €T0 2 25-26

127 COCIMHEHUH, X MpUMEHEeHHE. [ MIPOKCOKOMITICKCHI http://fcior.edu.ru
IUHKA

128 | [Ipaktuueckas padota Ne 8. Pemenue 1 26
IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "MeTabl http://fcior.edu.ru
MOOOYHBIX MOATpYyI"

gg- Pemrenue 3a1au pa3nuyHbIX TUIIOB 10 26-29 hitn://fcior.edu.ru

140- 060611161:1/16 " CI/ICT'?MaTI/ISaIII/Iﬂ W3YYCHHOTO MaTepuaa 2 30 hitp://fcior.edu.ru

141 | mo Teme "MeTtaibl

142 | KonrtposbHas padora o teme "Mertamisr" 1 30 http://fcior.edu.ru

143 | Ananu3 pe3ynbTaToB KOHTPOJIBHOMN paboThI, KOPPEKIHS 1 30 http://fcior.edu.ru
o1uboK

144- | Ponp xumun B 00€CTICUCHUH YCTOWYHBOTO Pa3BUTHUS 2 30-31

145 yenoBeuecTBa. [IoHATHE O HAYYHBIX METOIaxX http://fcior.edu.ru
WCCJICJTOBAHMS BEIICCTB

146- | Hayunble NpUHIHUIIBI OPraHU3alUU XUMUYECKOTO 2 31

147 | npousBoncTBa. [IpombIIeHHBIE CITOCOOBI MTOTyYSHHS http://fcior.edu.ru
BaXHCUIIIMX BEIIECTB

148- | Xumuueckoe 3arps3HCHHE OKPYKAIOIICH CPEJIbl H €ro 2 31 http://fcior.edu.ru

149 MOCJIEACTBUSI

12&)- XUMUS ¥ 3710pOBbe YesioBeKka. JIekapCTBEHHBIC CPE/ICTBA 2 32 hitp://fcior.edu.ru

152- | Xumus mu. Poibs XuMun B 00eCIIieYeHU MUILIEBON 2 32 http://fcior.edu.ru

153 | GezomacHocTH

154- | Kocmernueckue u napdromepHsie cpenctsa. berroBas 2 32-33 http://fcior.edu.ru

155 | xumus

156- | Xumus B ctpoutenscTBe. BaxkHeiie cTpouTeabHbIe U 2 33 e

http://fcior.edu.ru
157 | KOHCTPYKIIMOHHBIE MaTEPHAIIbI
159- | Xumus B cenbckoM xo3stiicTBe. OpraHndeckue u 2 33 e
http://fcior.edu.ru
160 | muHEpasbHBIC YIOOpEHUS
161- | Cuctemaruzarus u 06001IeHNE 3HAHUH 110 KypCy 9 34

170

http://fcior.edu.ru
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI5S1 YYEHUKA

. Xumus. 10 xnace: IpodunsHblil ypoBeHb: YUeOHHK ISl 00111e00pa30BaTeIbHBIX
yupexaenuii / O.C. I'abpuensu, @.H. Mackaes, C.1O. ITonomapes, B.W. Tepenun. - 14-¢
u31., crepeotul. - M.: JIpoda

Xumus. 11 knacc: [podribHBINA ypoBeHb: Y4eOHUK Tl 00111e00pa3oBaTeIbHbBIX
yupexxaenuit / O.C. I'abpuensy, ['.I'. JIsicoBa. - 15-e u3n., crepeorun. - M.: JIpoda,2017

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumus. 10 kmacc YriyOneHHbIH ypoBeHb : MeToaudeckoe rnmocodbue / O.C.I"abpuernsiy,
N.I".OctpoymoB.-M.: [Ipoda,2017.
Xumus . YruyOneHHbId ypoBeHb. 11 ki1.: KoHTpoasHbIe padoThl / O.C.I"abpuensH,
JI.1.AcanoBa .-M.: [Ipoda,2016.
Xumust . YriryOJIeHHbIH ypoBeHb. 11 KII.: KOHTPOJIBHBIC U IIPOBEPOUYHBIE paOOTHI /
O.C.I'abpuensn, J.U.Acanosa .-M.: JIpoda.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

1. http://fcior.edu.ru
2. http://school-collection.edu.ru
3. http://college.ru/himiya/
4. http://www.chemnet.ru
5. http://him.1september.ru
6
7
8
9
1

. http://experiment.edu.ru

. http://school-sector.relarn.ru/nsm/
. http://www.hij.ru

. http://chemistry.narod.ru

0. http://him-school.ru
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