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Pabouas nporpaMmma 1o XMMHH Ha YPOBHE cpeJiHero o01ero oopasoBanus pa3paboTaHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @enepanun», TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS
(denepanbHOil  00paszoBaTeNbHON TMporpammbl  cpeaHero obmero obpaszoBanus(POIl  COO), mnpeacTaBICHHBIX
B MenepaibHOM TOCYIapcTBeHHOM obpasoBaTenbHoM cranaapte COO, ¢ yuérom KoHuenuuu mnpenogaBaHus yueOHOTo
mpenMeta «XuUMHS» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peann3yommx OCHOBHBIE
o0pa3oBaTesbHbIe TPOTrPaMMBbI, ¥ OCHOBHBIX MOJIOXKeHUH «CTpareriu pa3BUTHs BocnuTaHus B Poccuiickoit @enepaniu
Ha niepuon 10 2025 rona» (Pacnopsokenue [paBurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YINIyOJIEHHOTO H3YyYeHHS 3aHMMaeT Ba)KHOE MECTO B CHCTEME eCTECTBEHHO-HAyYHOTO
oOpazoBanust ywamuxcs 10-11 kimaccoB. M3yuenuwe mnpenmera, peanusyemMoe B YCIOBHSX AU (EepeHIIMPOBAHHOTO,
npopHILHOTO 00yUYeHHs, MPU3BAHO 00ECIIEYUTh 00IC00pa30BATEILHYIO U OOIICKYJILTYPHYIO ITOJTOTOBKY BBITYCKHHKOB
MIKOJIB, HEOOXOMUMYIO JJIs aJanTaldd HX K OBICTPO MEHSIONIMMCS YCIOBHSM JKH3HH B COLMyME, a TakkKe Uit
MPOJODKEHUS OOy4YeHHUs] B OpraHu3aulusax NpodeccHoHaTbHOTO 00pa3oBaHMs, B KOTOPBIX XHMHS SBISAETCS OXHON M3
MPUOPUTETHBIX TUCIUILIHH.

B nporpamme no Xxumun HazHaueHHE MpeAMETa « XUMHSD» TOIy4aeT MOAPOOHYI0 HHTEPIIPETAIMIO B COOTBET CTBUU
¢ ocHopononaraouumu nojoxenusMu ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IEJel, COJACpKaHUs, pPe3yJIbTaTOB
o0yueHHss W TpeOOBaHMH K YPOBHIO ITOJTOTOBKU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIOTCS CIIEIYFOLIHE
BBITIOJTHSIEMBIE TIPOTPAMMOM IO XUMHUH (HYHKIHH:

HUH(POPMALMOHHO-METOANYECKAs, PeaT3alisl KOTOPOH 00eCIeunBaeT MoTydeHrne IPEICTaBICHHS O LEIsX, CONCPIKAHNH,
o0Imei ctpaTernd OOydYeHHs, BOCIIMTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEJCTBAMU MpPEAMETa, M3y4aeMOro B paMKax
KOHKPETHOTO MPOQHIIs;

OpTaHM3AIMOHHO-TUTAHUPYIOIIAsl, KOTOpas MpeIyCMaTpUBAeT ONpEJeICHHe: MPUHIMIOB CTPYKTYPUPOBAHUS U
HOCJIEI0BATENFHOCTH U3y9ICHHs YIeOHOTO0 MaTepHaa, KOJMMYECTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTePUCTHK; ITOIX0/I0B
K (DOPMHUPOBAHHUIO COZIEPIKATETBHON OCHOBBI KOHTPOJISI U OIIEHKH 00pa30BaTeNbHbBIX TOCTIKCHUIH 00YYAIOIIMXCS B paMKax
UTOTOBO# arTecTanuu B HOpME eIHHOTO TOCYAapPCTBEHHOTO 3K3aMeHa 110 XUMUH.

TIporpamma s1st yriryOJaEHHOTO U3YyUYESHUST XUMHH:

YCTaHaBJIMBAaCT MHBAPHAHTHOE MPEIMETHOE COJepKaHue, 00s3aTeIbHOE Ul U3YyUYCHUSI B paMKaX OTAEJbHBIX Npoduiei,
npeaycMaTprBaeT pacrpeaeieHie U CTPyKTypHPOBaHUE €ro 10 KilaccaM, OCHOBHBIM COJIEPIKaTeNbHBIM JIMHUSM/pa3iesiaM
Kypca;

JaéT MpUMEepHOe paclpeneieHre Y9eOHOTO BpEMEHH, PEKOMEHTyeMOT0 ISl H3yUYEeHUsI OTACIBHBIX TEM;

IpeIaraeT MpUMEPHYIO IOCIEeJOBaTeIbHOCT U3YUYEeHHs Y4eOHOro MarepHana ¢ y4€TOM JIOTHMKU MOCTPOEHHUS Kypca,
BHYTPHIIPEIMETHBIX U MEXIPEIMETHBIX CBA3EH;

MaéT METONMYECKYI0 WHTEpIpEeTaluio Leied M 3a7ad H3y4deHHs MpeaMera Ha YriayOlI€HHOM ypOBHE C y4€ToM
COBPEMEHHBIX IIPHOPUTETOB B CHCTEME CPEHET0 00IIero 00pa3oBaHHmsl, CONEPIKATEINEHON XapaKTePUCTHKHU TTAHUPYEMBIX
pe3yJbTaTOB OCBOCHHUS OCHOBHOH 00pa30oBaTelbHOM NpOrpaMMbl CpeIHEro oOmero o0pa3oBaHUs (JIMYHOCTHBIX,
MeTanpeIMETHBIX, MPEIMETHBIX), a TAKKE ¢ YYETOM OCHOBHBIX BUJIOB y4eOHO-TTO3HABATENBHBIX ASHCTBII 00ydJaromerocs
10 OCBOCHUIO COJEPKaHUS IIPEAMETa.

ITo BceM Ha3BaHHBIM IMO3ULUSAM B IIPOrpaMMe MO XHUMHUH IPeyCMOTPEHA MPEeMCTBEHHOCTh ¢ 00yYeHHEM XUMHHU
Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHHWs. 3a IpelnelaMH YCTaHOBICHHOM NPOrpaMMOH IO XHMHH 00s3aTelnbHOH
(VHBapHaHTHON) COCTABISIOLIEH COAEpXKaHHA ydeOHOro ImpeaMeTra «XUMHUS» OCTaéTcsi BO3MOXKHOCTH BBIOOpa €ro
BapUATUBHON COCTaBILAIOIIEH, KOTOPas JOJKHA OHPEAENATHCS B COOTBETCTBHU C HAIPABICHUEM KOHKPETHOIO MPOQUIL
00yueHHSI.

B coorBercTBHM ¢ KOHumentyanbHeIMH monoxeHmAMH PI'OC COO o Ha3HayeHHUHW NPeIMeToB 0a30BOro M
yrIyOIEHHOTO YPOBHEH B crcTeMe Au(bGepeHIIMPOBAHHOTO 00yUEHHSI Ha YPOBHE CPEIHEro O0Mmero o0pa3oBaHMsT XHUMUS
Ha ypOBHE YIIyOJEHHOTO M3y4eHHMs HAIpPaBJeH HA PEATH3alMIO NIPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TaloM IOJTyYEeHUs
XUMHUYECKOTO 00pa30BaHUs B PaMKax M3Y4YECHHUS CHELMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUUECKUX JUCLHUILUIMH B By3ax
W OpraHu3alMsx CpeAHero npodeccHoHaTbHOrO o0pa3oBaHus. B 3Tol cBA3M wH3ydeHHe mpenmera «XHUMHUSA»
OPUEHTUPOBAHO NPEHMYILECTBEHHO HA pACUIMPEHHWE U YIIIyOJEHHE TEOPETHUECKOW W MPAKTUYECKOW IOITOTOBKU
oOyuaromuxcsi, BbIOpaBIIMX ONpeAciaEHHbIH Npoduib OOYYCHHS, B TOM 4YHCIE C IEPCIEKTHBOH IOCIEIyHOIETo
TIOJTyYeHUs] XMMHUYECKOT0 00pa3oBaHMs B OpraHu3alnmsax npodeccnoHanbHOro oOpasoBanus. Hapsmy ¢ 3TuM, B cBeTe
tpeboBanuii ®I'OC COO k mnaHupyeMbIM pe3yJibTaTaMm 0CBOeHHs (hefepaibHOi 00pa3oBaTebHON NMPOrPAMMBI CPEHETO
oOmiero o0pa3oBaHUs H3y4YeHHE INpeaAMeTa «XUMHSI» OPHEHTHPOBAHO TAKXKE HA peIleHHe 33a/a4 BOCIUTAHUSA H
COILIMANbHOTO pa3BUTUS OOydaromuMxcs, Ha (GOPMHPOBAaHHME Yy HHUX OOIICHHTEJICKTYalbHBIX YMEHHH, YMEHHUH



palMoHaNM3auuy  y4eOHOro Tpylda W OOOOWIEHHBIX CIIOCOOOB JEATENBHOCTH, HMEIOIUX MEXKAUCIUILIMHAPHBIH,
HAAMPEMETHBIN XapakTep.

CocrapisfomuMH TIpeaMeTa «XHUMHSD) Ha ypOBHE YITIyOJIEHHOTO HM3YUYSHHUS SIBISIOTCS YIITyONEHHBIE KYPCHI —
«Oprannueckast xuMus» U «OO0mIas 1 HeopraHuyeckast XUMus». IIpu onpeieneHun Moaxon0B K 0TOOPY U CTPYKTYPHOM
OpraHM3aly COAEP)KAaHUS ITHUX KypCOB B IMpOrpaMMe IO XUMHUHU 3a OCHOBY mpuHATH mosiokenuns GI'OC COO o
pa3nuuusax 6a30BOro u yriyOIE€HHOTO YpOBHEH HU3YUeHUs MpeIMeTa.

OcHOBY conepkaHusi KypcoB «OpraHudeckas xumisi» u «OOlias W HEOpraHWYecKas XHMHsSD) COCTaBISIET
COBOKYITHOCTb NPEIMETHHIX 3HAaHWH M YMEHHUH, OTHOCSAIIUXCS K 0a30BOMY YpPOBHIO M3y4eHHs NpeaMeTa. JTa CHCTeMa
3HAHMH MOJTyYaeT ONpeIeIEHHOE TEOPETUUECKOE JIOTOTHEHHE, TO3BOJISIIONIEEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIN
00BbEM (pakTosormueckoro marepuana. Tak, Ha yrinyOJEHHOM YpOBHE HM3YYCHHUS TpeaMeTa oOecreueHa BO3MOXKHOCTH
3HAYUTENBHOTO yBENIMYCHHs O00BEMa 3HAHMH O XHMHYECKHMX O3JIEMEHTaX W CBOWCTBAX WX COCIUHEHHH Ha OCHOBE
pacmmpeHns U yriryOJeHNs IPEACTaBIeHUH O CTPOSHHH BEIECTBA, XUMUYECKOH CBSI3M M 3aKOHOMEPHOCTSIX NMPOTEKAHHUS
peakiuii, pacCMaTpUBAEMBIX C TOYKH 3PEHUS XUMHYECKOH KHHETHKH M TEPMOJUHAMHKHU. V3ydeHHE MepUOAUYECKOTro
3akoHa M [lepromuueckoil CHCTEMBI XMMHYECKHMX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHHYECKHX
TIPEJICTABICHHUSAX O CTPOCHUH aToMa. XHMHUUYECKasi CBA3b OOBSICHICTCS] C TOUKU 3PCHUS] SHEPIreTHUSCKUX U3MEHEHUI NP
e€ 00pa3oBaHMM W DPA3pyLICHUH, a TaKXKe C TOUKM 3PEHHs MEXaHH3MOB e€ oOpa3oBaHHs. V3ydeHHe THIIOB peakuuii
JoTIONHACTCS (POPMHUPOBAHHEM INPEACTABICHUH 00 3IEKTPOXMMHUYECKUX IIPOIECCaX M JJICKTPOJIM3EC PAacIUIaBOB H
pacTBOpOB BemlecTB. B Kypce OpraHMYeckodl XMMHH NPH PACCMOTPEHHH PEAKIHOHHOW CIOCOOHOCTH COETMHEHHIt
yrensiercsi 0coboe BHUMAaHHE BOMPOcaM 00 JIEKTPOHHBIX d(hdekTaX, 0 B3aHMHOM BIHSHHHA aTOMOB B MOJIEKYJax H
MEXaHN3Max peaKIni.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJEepiKaHWe KypcOB XMMHH YITyOJIEHHOTO YPOBHS M3YYEHHs IJISI KJIACCOB
omnpenen€HHOTo Mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep JOMOJIHEHUH K o0IIel cucreMe mpeMeTHBIX
3HAHHWH) OKa3bIBAIOT BIMSIHHWE CMEKHBIE NpenMeThl. Tak, HallpuMep, B COJACpKaHUM IpeaMeTa I KIacCOB XMMUKO-
¢uzndeckoro npodwis Oonplioe 3HAYeHWE OyIyT WMEThb 3JIEMEHTHl y4eOHOTro Marepuana no oduied xumuu. [Ipu
W3y4YeHUN IMpeAMeTa B JaHHOM Ciydae aKkIeHT OyJeT caenaH Ha OONIHOCTh METOJIOB MO3HAHHUS, OOLIHOCTh 3aKOHOB H
TEOpH B XMMHUHU U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAsi TeOpHs (MOJIEKYJIsipHas TeopHusl B (H3MKE), 3aKOHBI COXPaHEHHUS
MAacchl U 3HEPT'HH, 3aKOHBI TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHHU O CTPOCHUH BELIECTB U JPYTOE.

B To0 ke Bpems B collepyKaHUH MpeaMeTa sl KIIaCCOB XMMHUKO-OHOTIOTHIECKOTO Mpoduitst OONbIINIA yAETbHBIH BeC
Oyzer uUMeTh OpraHuueckass XuUMHs. B 3TOM cilydae npenocTaBisieTcss BO3MOXHOCTb Ui Oosee 0OCTOSTEIBHOTO
PacCMOTPEHUS] XUMHIECKON OpraHU3alHK KIETKH KaK OMOJIOTHIECKOH CHCTEMBI, B COCTaB KOTOPOI BXOIAT, K IIPUMEDY,
TaKue CTPYKTYpPHbIE KOMIOHEHTHI, KaK JIUITHbI, OCJIKH, YIIIeBObl, HYKJICMHOBBIE KUCJIOTHI U Ipyrue. [Ipu 3ToM 3HaHUs O
COCTaBE M CBOWCTBAaX MpEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIYXKAT OCHOBOH ISl M3y4YEHHS
CYLIHOCTH MPOLIECCOB JOTOCUHTE3A, IBIXaHUS, MTUIL[EBAPEHHSL.

B muiane ¢popMHupoBaHKsS OCHOB HAyYHOT'O MUPOBO33PEHHSI, OCBOCHUS OOIEHAYYHBIX METOJIOB MIO3HAHMS U OIBITA
MIPAKTUYECKOTO TPUMEHEHHsI HAay4HBIX 3HAaHUHM HW3y4deHHe IpenMmera «XHUMHUsS» Ha yrIyOJIEHHOM YPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS3AX C Y4eOHBIMU NpeAMETaMHM, BXOAALUIMMHU B COCTaB IPEIMETHHIX oOnactell «EcTecTBeHHO-
Hay4HbIe IpeIMeTh), «MaTeMaTrka 1 HHPOpPMATHKa» U «PyCCKUi A3BIK U JIUTEPATYPa».

Ipu u3ydennu yueGHOrO mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE TakKe, KaK Ha yPOBHE OCHOBHOTO H
cpennero obuiero oopazoBaHusi (Ha 0a30BOM ypOBHE), 3aJlaueii MEPBOCTEIICHHON 3HAYMMOCTH SBISETCS (OPMHPOBAHHE
OCHOB HayKd XHMHHU KaK 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUSI, MPAKTUYECKON IEITSIbHOCTH YEIOBEKa U OIHOTO H3
KOMITOHCHTOB MHPOBOH KyJNbTYpbl. PerieHne 3Toi 3a1a4uu Ha yriayOJIEHHOM ypOBHE H3YUYCHUS MPEIMETa Mpeanoaraet
peaTH3alHI0 TAKKX LIENIeH, KakK:

(opMupoBaHHE NPEICTABICHUH: O MaTepUaJbHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTAX M IO3HABA€MOCTH SIBICHUM
MIPUPOABI, O MECT€ XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK W €€ Bedyllei poji B 00ecleYeHUH YCTOHYMBOTO Pa3BUTHS
YeJI0OBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTUYECKOH, JHEPreTUYECKOI U MMUIIEBOH 0e30MacCHOCTH, B Pa3BUTUH MEIUIIMHBL,
CO3JJaHMM HOBBIX MAaTE€PHUAJIOB, HOBBIX HCTOYHHMKOB DHEPIUHU, B OOECIICUCHHUH PALMOHAILHOTO MPUPOJONONB30BAHUS, B
(hOpMUPOBaHHM MHUPOBO33PEHHS M OOWIEH KyJIBTYphl YelIOBEKa, a TAKkKe SKOJOTMYECKH O00OCHOBaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO Y IIPUPOJHON Cpefe;

OCBOEHHUE CHUCTEMBI 3HAHMM, JIEXKAIIUX B OCHOBE XMMHYECKOH COCTaBISIONIEM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA!
(yHAaMEHTAIbHBIX MOHATHH, 3aKOHOB M TEOPUI XMMHUH, COBPEMEHHBIX IPEICTABICHUI O CTPOCHUH BEIIECTBA Ha Pa3HBIX
YPOBHAX — AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM, HAIMOJEKYJISIPHOM, O TEPMOAMHAMUYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSAX NPOTEKaHUsI XMMUYECKUX PEaKIMi, O XUMHUYECKOM PaBHOBECHUHU, pACTBOpAX U JHUCIEPCHBIX CHCTEMaX,
00 00IMX HAYYHBIX MPUHIHUIIAX XUMUYECKOTO MIPOU3BO/ICTBA;

¢opMupoBaHue y 00y4alOIIMXCsl OCO3HAHHOTO MOHMMAaHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMMYECKHX 3HAHMHU IS
00BsICHEHHS KIIFOUEBBIX MJeH U POOIIeM COBPEMEHHOM XUMUH, 111 OOBSCHEHUS U ITPOTHO3UPOBAHUS SABJICHUI, UMEIOIINX
€CTECTBEHHO-HAy4YHYI0 NPHUPOAY; TPAMOTHOTO PEIIEHHs NpoOJIeM, CBSI3aHHBIX C XUMHEH, POTHO3UPOBAHMS, aHANN3a U



OLIEHKH C ITO3MLUHN HKOJIOrMYEeCcKOi 0e30M1acHOCTH MOCIECTBUN OBITOBOI M MPOU3BOACTBEHHOM AEATEILHOCTH YeIOBeKa,
CBSI3aHHOUM ¢ XUMWYECKHUM IPOU3BOCTBOM, HCIIOJIE30BaHUEM U MEePepadOTKOMN BEIECTB;

yriyOJeHue PEICTaBICHUH 0 HAyYHBIX METOIaX MO3HAHUS, HEOOXOAUMBIX IS IPHOOPETCHUST YMEHUN OPUESHTHPOBATHCS
B MHpE BEILIECTB U OOBSICHCHHS XUMHYECCKHUX SIBICHHMA, HMEIOIINX MECTO B NMPHPOJE, B MPAKTHYECKOH ACATEILHOCTH H
IMOBCEAHEBHOM KU3HHU.

B mnaHe peanu3alué MepBOOYSPETHBIX BOCIUTATEIBHBIX M PA3BUBAOMIMX (YHKIMA LENOCTHOW CHCTEMBI CPEIHEro
o0riero o0pa3oBaHus MPU U3YUYCHHUU MpeaMeTa « XUMHUs» Ha YriIyOIEHHOM ypOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT
TaKKe IeJM U 33/1a4H, KakK:

BOCITUTaHUE YOEXIEHHOCTH B IMO3HABAEMOCTH SIBJICHUH NPHUPOJBI, YBAKCHUSA K MPOIECCY TBOPUYECTBA B 00JIaCTH
TEOPETHYECKUX W MPHUKJIAAHBIX WCCICIOBAHWN B XUMHH, ()OPMHPOBAHHE MHPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMA K OOYYEHWIO W TO3HAHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO HA OCHOBE
YCBOCHHUS O0IICYETIOBEUSCKUX [ICHHOCTEHH;

pa3BUTHE MTO3HABATENBHBIX HHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y9aromuxcs, GopMUpOBaHUE
Yy HHX CO3HATEJIBHOTO OTHOIICHHS K CaMOOOpa30BaHHIO M HEMPEPHIBHOMY OOPa30BaHHUI0 KaK YCJIOBHIO YCIEUIHOMN
podecCHOHaTbHON U OOIIECTBEHHOMN JEATENLHOCTH, OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 3I0POBBIO U TIOTPEOHOCTH B
3JI0pPOBOM 00pase *KHU3HHU;

(opMupoBaHMEe YMEHHMH W HAaBBIKOB pPa3yMHOTO TPHPOIONONB30BAHKSA, PA3BUTHE JKOJOTHYECKOW KYIBTYPHI,
MPUOOPETEHHUE OMBITA OOIECTBEHHO-TIONE3HOM IKOIOTHIECKOMN eI TEIbHOCTH.

OO11ee YnCIo YacoB, MPeyCMOTPEHHBIX ISl U3YUYCHUS] XMMUH Ha YIIyOJICHHOM YPOBHE CpeJlHero ooOiiero oopa3oBaHus,
cocrapisieT 272 vaca: B 10 xmacce — 136 gaca (4 gaca B Henemo), B 11 ximacce — 136 gaca (4 gaca B HeZlelo).

COJEPXAHUE OBYYEHMUS

10 KJIACC

OPITAHUYECKAS XUMUSA

TeopeTW{ecxne OCHOBBI OpFaHl/l‘leCKOﬁ XHUMHUH.
Hpe;[MeT X 3HAYCHUC OpFaHI/I‘ICCKOﬁ XUMUH, NPEACTABIICHUE O MHOI‘OOGpaSI/II/I OpTraHUY€CKUX COGHHHGHHﬁ.

DONeKTpOHHOE CTPOEHHE aToMa YTIepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHHA. BaleHTHBIE BO3MOXKHOCTH
aToMa yriaepoja. XMMHUUEeCKas CBsI3b B OPIraHMUECKUX COSIMHEHMAX. TUIbl THOpUAU3aMK aTOMHBIX OpOHUTanell yriaepoaa.
MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOU CBA3U (OOMEHHBIH U JOHOPHO-aKLENTOPHbIH). THUIBI MepeKpbIBaHMsS aTOMHBIX
opburaneii, 6- u n-cBs3u. OpMHApHAs, IBOHHAS U TPOiHas CBs3b. CIIOCOOBI pa3phiBa CBA3eH B MOJIEKYJIaX OPTaHUYECKHX
BemiecTB. [TorsaTHE 0 CBOOOTHOM pajuKaie, Hykieoduie U anekTpodue.

Teopust crpoeHust opraHudeckux coeauHeHuii A.M. ByTiepoBa um coBpeMeHHBIE TNPEICTABIEHUS O CTPYKTYype
MOJICKYJl. 3HAaueHHE TEOPHH CTPOCHHMS OPraHUYEeCKUX COEAMHEHHH. MONEKyIsipHble W CTPYKTYpHBIC (DOpMYJIBI.
CrpykrypHble (GOpPMYJbl Pa3lUYHBIX BHJIOB: pa3BEPHYyTas, COKpaméHHas, ckesneTHas. M3omepus. Buapl m3omepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJCKTPOHHbIE 3()(PEKTHl B MOJIEKYJIaX OPraHMYECKUX COCTUHEHUH (MHIYKTUBHBIA W
Me30MepHBIN (P PEKTHI).

IIpencraBnenue o kinaccupuKalMy OpraHUYecKUX BemiecTB. [loHsTHE O QyHKIMOHANBHOM rpymnme. ['omonorus.
T'omonoruyeckue psagsl. Cucremarudeckas HoMeHKnatypa opranumdeckux coenuHeHnit (IUPAC) u TpuBHanbHbIE
Ha3BaHMA OTIEIbHBIX IPE/ICTaBUTENCH.



OcoOcHHOCTH U KJ'IaCCI/I(bI/IKaI_II/IH OpraHu4eCKux peaKHHﬁ. OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC peakunu B
OpFaHH‘{eCKOﬁ XUMUH.

OKCIeprMeHTaIbHbIE METOIbI H3YYCHHUSI BEIIECTB M MX MPEBPAIICHUH: 03HAKOMIIEHHE C 00pa3liaMi OpraHUYeCcKHX
BEIIECTB U MaTepHajaMu Ha WX OCHOBE, OIBITHI 110 MPEBPALICHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHUH (ILIaBIICHHUE,
00yrnMBaHKe U TOPEHHUE), KOHCTPYUPOBAHHE MOJIeTIel MOJIEKYJI OPraHUYECKHUX BEIECTB.

Yraesoaopoasl.

Askanpl. ['OMOJIOTHUECKHI psJ ajkaHOB, oOmas QopMyia, HOMEHKIATypa M H30MEpHUsA. ODJICKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AIKaHOB, SP3-THOpUAN3aIUs aTOMHBIX opOuTaleil yriepoaa, o-cBsa3b. duznueckue
CBOWCTBA aJIKaHOB.

XUMHUUYECKHUE CBOMCTBA AJIKAHOB: peaknuuun 3aMCUICHN, U30MEpU3alluu, ICTUAPUPOBAHU, IUKIN3allun, IMPOJIN3a,
KpCKHUHTI'a, TOPCHUS. HpeZ[CTaBJ'IeHI/Ie O MCXaHHU3MEC peaKuHﬁ paauKaJIbHOI'O 3aMCIICHUS.

Haxoxnenune B mpupoae. Crioco0bl MOTyUeHUS U IPUMEHEHHE aJKaHOB.

Iuknoankansl. O6mas Gopmysa, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH CTPOCHHS M XUMHUECKUX CBOMCTB
MaJibIX (LIUKJIOMPOIIaH, MUKI0O0YTaH) U OOBIUHBIX (I[MKJIONEHTaH, UKIOTeKCcaH) IuKiIoaikaHoB. CrocoObl MOMydeHUs U
MPUMEHEHHUE [TUKIIOATKAHOB.

AnkeHbl. ['oMOJIOTHUECKHI PSII alKkeHOB, o0mas GpopMyina, HOMEHKIATypa. JIEKTPOHHOE M HPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJIKEHOB, Sp>THOpUAM3alus aTOMHBIX opOuTaneil yriepoja, o- M m-cBi3u. CTpyKTypHas Hu
reoMmerpuueckas (muc-TpaHc-) wm3oMepus. Duszndyeckne CBOWCTBA alKeHOB. XHMHYECKHE CBOWCTBA: PEaKIHH
NPUCOCAMHEHHS, 3aMEIICHUs] B O-TIOJIOKCHHE IPU JIBOMHOW CBSA3M, MOJMMEPH3allMd W OKHCJIeHus. [lpaBuio
MapxkoBHHKOBa. KauecTBeHHBIE peakIMy Ha JBOHHYIO CBs3b. CIOCOOBI MOMyYeHUS U TPUMEHEHHE aTKEHOB.

Ankanuensl. Knaccudukamus ankaaneHoB (compsok€HHBIE, H30JIHPOBAHHBIE, Kymyaupoganhvie). OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS M XMMHYECKHUX CBOWCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. [Noaumepusamus
CONPsDKEHHBIX AreHOB. CIIOCOOBI TOTyYEeHUsI M IPUMEHEHUE AJKaAUeHOB.

Ankusbl. [oMonoruueckuid psia ankuHOB, oOmas QopMyna, HOMEHKIATypa W H30MEpHs. OIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKMHOB, SP-THOPHIM3aLUs AaTOMHBIX opOuTaneid yriepoma. Dusmdeckue
CBOMCTBA aJIKMHOB. XMMHYECKHE CBOICTBA: peaKuyu NPUCOCAUHCHUS, AUMEpU3AallUM W TpUMEpU3ALIUU, OKUCJICHUS.
KucnorHple CBOWCTBAa aJKHMHOB, MMEIOLNIMX KOHIIEBYIO TPOHHYIO CBs3b. KadecTBEHHbIE peakUUM Ha TPOHHYIO CBS3b.
Croco0bl NOTyUYeHUs U IPUMEHEHHE alNKUHOB.

Apomarudeckue yrieBonoponsl (apeHsl). ['omonorudeckuid psia apeHoB, oOmas ¢Gopmyia, HOMEHKIATypa
M30MepHs. OJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH3onma. Du3HYecKHe CBOMCTBA apeHOB.
XUMU4ecKre CBOWCTBa OEH30/1a M €r0 TOMOJIOTOB: PEaKLUH 3aMeIleHHs B OEH30JbHOM KOJIBIIE M YIJTIEBOJOPOIHOM
panuKaie, peakuiy NPHCOCANHEHUs, OKHUCIEHHEe rOMOJIOTOB OeH3oxa. [IpencraBieHue 00 OpUEHTHPYIOIIEM AEHCTBHH
3aMecTHuTeNiel B OEH30JbHOM KOJIBIIC HA MPHMEPE AJKWIBHBIX PaJUKaioB, KapOOKCHIBHOM, THAPOKCUIIBHOW, aMUHO- U
HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB ctupona. [lommmepmsamnus crupona. CHocoOsl
MOJIYYCHUS ¥ IPUMEHEHHE apOMAaTHYECKUX YTIIEBOJIOPOIOB.

IIpuponusiii ra3. IlomytHsle HedTsaHble rassl. HedTh u e€ npoucxoxaenue. KaMeHHbIH yroiab U MPOLYKTHI €0
nepepabotkn. CrocoOs! TepepaboTki HedTH: ITIeperoHKa, KPEeKHHT (TepMUYCCKUH, KaTaIUTHYECKHil), PUPOPMUHT,
nuponu3. [TpoxykTsl mepepaboTku HeTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas cBsI3b MCEXKAY pasiINnYHBIMHU KJIaCCaMU YTJICBOJOPOI0B.

ONEeKTpPOHHOE CTPOEHHE TaJIOTEHIPOU3BOJAHBIX  YIJIEBOJOPOAOB. Peakuum 3amemieHus rajoreHa Ha
TUAPOKCOTPYIILY, HUITPOTPYIIy, IUAaHOTPYIIly, aMUHOTpymITy.  JlelicTBHe Ha  TaJOreHIPOU3BOJHBIE BOJHOTO U
CIIUPTOBOTO pacTBopa MmEnoun. B3aumojeiicTBue aAWraloreHajlkaHOB C MarHueM M nuHKoM. [lomstue o
METAJUIOOPTaHNYECKUX COETUHEHUsX. Mcronp30BaHne TaloreHnpOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE WU IPU
CHHTEC3€ OPraHN4YCCKUX BEIICCTB.

OKCIIepUMEHTANBHEIE METOJbl _VW3YUYCHHs BEUIECTB W WX NPEBPAIICHUH: M3ydeHHE (U3UUECKUX CBOHCTB
YIJICBOJOPOJIOB (PacTBOPUMOCTH), KAa4ECTBCHHBIX DEAKIMl YIJIEBOAOPOAOB pa3IMYHBIX KiIaccoB (oOecuBeYnBaHHUE
OpOMHOM MIIM MOJHOI BOABI, PacTBOpa IEpMaHraHata Kallksi, B3aUMOJICHCTBHE alleTWICHa C aMMHAYHBIM PacTBOPOM
oxcuza cepedpa(l)), kauecTBeHHOE OOHApPYKEHUE yIIIepoJa U BOAOPOJa B OPTaHWUECKHX BEIIECTBAX, MOJMydYEeHHE ITWICHA



U HU3YUCHHUE €TI0 CBOﬁCTB, O3HAKOMJICHUE C KOJUICKIHUAMU «He(im;» u ((YI‘OJ'II)», C 06p33HaMI/I IracTtMace, Kay4ykKoB U
PE3UHbI, MOACIUPOBAHNE MOJICKYJI YIJTIEBOAOPOAOB U I'aJIOTCHIIPOMN3BOAHBIX YTITICBOAOPOOOB.

Kucnoponcouepmamue OpraHuveCcKue CoeaAMHECHUs.

[penenbubie oqHOaTOMHBIE ciupThl. CTpoeHHe MOJIEKYN (Ha MpHMepe METaHoJa W ATaHoJia). | oMoJornvyeckuit
psa, obmas dopmya, ©30Mepusi, HOMEHKIAaTypa U kiaccudukanus. OU3HuecKre CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX
cnupToB. BomopoaHeie cBsA3M MEXIy MOJIEKyJIaMU CITUPTOB. XMMHUECKHE CBOWCTBA: PEaKLUH 3aMeIlIeH s, JeTHApaTaIHy,
OKHCJICHUS, B3aUMOJICHCTBHE C OpPraHMYECKMMU M HEOPraHMYeCKUMM KucioTramMu. KadecTBeHHass peakuusi Ha
OJTHOATOMHBIE CIHUPTHL. JIeliCTBHME 3TaHONA M METaHOJa Ha OpraHm3M desnoBeka. CrocoObl MOJydeHHs W NpUMEHEHHUe
OJIHOATOMHBIX CIIPTOB.

IIpoctsle 3¢upsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (HU3UYECKUX U XUMUYECKUX CBOUCTB.

MHoroaromHbie CIIUPTBI — OTWJICHIJIMKOJb W TJHLEPHH. duznueckie M XUMHUYECKHE CBOICTBA: pCakuuun
3aMCIICHUA, B3aUMOJICHCTBHE C OPraHn4eCKMMM MW HCOPraHW4YCCKMMH KHUCJIIOTaMH, Ka4d€CTBCHHas pPCaKUWd Ha
MHOT'0OAaTOMHBIC CITUPTHI. HpeHCTaBHeHI/Ie O MEXaHU3ME peaKI_[I/Iﬁ HyKJ'IeO(bI/IJ'ILHOFO 3aMCIICHU. ﬂeﬁCTBHe Ha OpraHusm
yenoBeka. CrmocoOs! TIOJIY4YE€HHUA U IPUMCHCHUC MHOTOATOMHBIX CITUPTOB.

@enoin. CTpoeHHEe MOJICKYJIBI, B3AaMMHOE BIMSHUE THIPOKCOTPYIIIEI U OSH30IBbHOTO siapa. Pu3nueckue cBoHCTBa
(deHoma. OcoOEHHOCTH XMMHUYECKUX CBOHMCTB (eHona. KadecTBeHHbIe peakimu Ha ¢eHon. TokcHuHOCTh (eHona.
Croco6s1 nonyuenust u npumenenue ¢Gexona. GexnondopmanpaeruaHas CMoa.

KapOonusnbHble COEAMHEHHS — aibJErWIbl M KETOHBL. JJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOW TIpYIIIbL.
T'omornoruyeckue psapl anbAETHAOB W KETOHOB, oOmas (opMmyna, n3oMepus 1 HOMEHKIaTtypa. dusmdyeckue cBOMCTBA
QNBJICTUIOB M KETOHOB. XHMHUYECKHE CBOICTBA allbJCTHJIOB M KETOHOB: peakluu mpucoequHeHus. OKucieHue
QJIB/IETU/IOB, KAYECTBEHHBIE PEAaKIMU Ha anbaeruabl. CIOCOOBI ONyYeHHUs U TPUMEHEHNE albIeTHAOB U KETOHOB.

OIHOOCHOBHBIC TIPEACIbHBIC KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHSI MOJICKYJ KapOOHOBBIX KHCIIOT.
W3omepust 1 HOMeHKNIATypa. DU3MYECKHE CBOWCTBA OJHOOCHOBHBIX IMPEACIBHBIX KapOOHOBBIX KHCJIOT. BomopomHbie
CBSI3U MEXIY MOJICKyJIaMH KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA, PEaKIMs TePHBHKAIINL,
peakiMi ¢ y4YacTHeM YIJIeBOJOPOAHOTO paaukana. OCOOCHHOCTH CBOWCTB MypaBbUHOM KHCIOTHL. IloHATHE O
MPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIIOKHBIX 3¢Hupax. MHOrooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HCTIPCACIbHBIX W apOMaTUYCCKUX Kap6OHOBbIX KHCJIOT, [[I/IKap6OHOBle KHUCJIOT, Fl/l[lpOKCI/lKap6OHOBbIX KHUCJIOT.
IpencraButenu  BeICHIMX ~ KapOOHOBBIX ~ KHCJIOT:  CTGAPMHOBAs,  MaJbMHTHHOBAs,  OJCHUHOBAsL, JUHONEBAS,
JuHONeH08as KACTIOTHL. CIOCOOBI MONYYeHHs U IPUMCHEHNE KapOOHOBBIX KHUCIIOT.

Crnoxuble >¢upbl. ['omonoruueckuit psn, oOmas Qopmyna, uzomepus U HOMeHKnaTypa. Pusuueckue U
XMMHWYECKHe CBOMCTBA: THAPOIH3 B KUCIIOH U IE0YHOM cperie.

XKupsl. Ctpoenue, Qusnueckne M XMMHUYECKHE CBOMCTBA >KHPOB: THAPOJIHM3 B KHCJIOW M IIETOYHOH cpene.
Oco0EHHOCTH CBOMCTB XKHUPOB, COAEPHKALIUX OCTATKU HENIPEAETBbHBIX )KUPHBIX KHCIOT. JKUpH! B IpUpoe.

MbL14 KaK COJIM BBICIIMX Kap6OHOBLIX KHCJIOT, UX MOIOLIEC JIeCTBUE.

Oommas xapakTepucTHKa yriieBoaoB. Kinaccudukanus yrieBonoB (MOHO-, TU- U TIOJNUCAaXapHabl). MOHOCaXapuabL:
IJII0K03a, (PyKTO3a, rajakTo3a, pudosa, nesokcupudosa. dusnueckue cBOHCTBA U HaXOXkAeHUE B mpupojae. PoTocuHTes.
XUMHUYECKHE CBOIMCTBA INIFOKO3bl: PEAKIMU C Y9aCTHEM CIMPTOBBIX W AJbJETHIHON IPYMII, CHUPTOBOE U MOJIOYHOKHCIIOE
Opoxenue. IIpuMeHeHHe TIIOKO3bI, €€ 3HAaUeHHE B JKM3HEAEATECIBHOCTH OpraHm3Ma. Jlucaxapuapl: caxaposa, MalbTo3a
U JlaKkTo3a. BoccTaHaBiMBarole MW HEBOCCTaHaBIMBAroIue aucaxapuabl. [uaponum3 aucaxapunoB. Haxoxaenue B
IpUpoJe W NpuMeHeHue. [lonmmcaxapuibl: Kpaxmal, ITIMKOTeH M Leiutiono3a. CTpoeHHe MaKpOMOJEKyJl Kpaxmana,
TJIMKOTeHA M LEeJUTI0N03bl. PU3MYecKre CBOMCTBA Kpaxmaja U LEJUII0JIO3bl. XUMUYECKHe CBOWCTBA KpaxMalla: THAPOIIN3,
KAaueCTBEHHAs] Peakuusi ¢ MOAOM. XHUMUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUAPOJIU3, TOJNydeHHE S(GHUPOB LEIUTIONO3HI.
TTonaTue 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN IIEINK).

OKCIepUMEHTAIbHBIE METOJbl U3YYEHMs BEIIECTB U UX HPEBPALICHUI: PACTBOPUMOCTh Pa3IMYHBIX CIUPTOB B
BOJE, B3aMMOAECICTBHE 3TaHOJA C HATPUEM, OKHCIEHHE STHJIOBOTO CIHpTa B aibJETH] Ha PacKaJEHHOH MeTHOM
IPOBOJIOKE, OKMCJIEHHE STHIOBOIO CHMPTa JUXPOMAaToM Kaius (BO3MOXKHO MCIOJIb30BaHHE BHIEOMATEPUAIIOB),
KAaueCTBEHHBbIE PEaKUUH Ha anpaeruasl (¢ ruapokcupoM anammuscepebpa(l) m rumpoxcumom wmenu(Il)), peakius
rinepuHa ¢ ruapokcuaom Meau(ll), XMMuueckre CBOHCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJCHCTBHE PAacTBOPa
TII0KO3BI ¢ ruapokcuaoM Meau(Il), B3aumoneiicTBre Kpaxmala ¢ HOIOM, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aa4 [0 TeMaM
«CrupTsl 1 GeHonb», «KapooHoBbIe KUCTOTH. CII0KHBIE d3QUPBD).




A3o0Tcoaep:Kalne OpraHuidecKne coeTuHeHusl.

AMUHBI — OpraHHUYECKHe NPOU3BOJHBIC aMMuaka. Kiaccupukanus aMuHOB: anudaTudecKue M apoMaTHYCCKHE,
MIepBUYHBIC, BTOPUYHBIC M TpeTndHble. CTpoeHHEe MOJIeKyI, o0mias GopMyia, U30MepHsi, HOMEHKJIATypa U (U3HYECKHE
CBOICTBa. XUMHUYECKOE CBOWCTBA amu(paTHUYESCKAX AMUHOB: OCHOBHBIC CBOWCTBA, aJKWIMPOBAHHE, B3aUMOJICHCTBHC
MEPBUYHBIX AMHHOB C a30TUCTOM KHCI0TON. COJNM aKUITaMMOHUSI.

AHWINH — NIpeCTaBUTENb aMUHOB apoMaTHueckoro psaa. CTpoenue aHwinHa. BzauMHoe BIusiHME Ipynn aTOMOB
B MoJsieKyJie aHWiIuHAa. OCOOSHHOCTH XMMHUYECKHMX CBOMCTB aHWiIMHA. KadecTBeHHbIe peakiuu Ha aHWwiIdH. CriocoObl
MOJTyYeHUs] U IPUMeHeHHe aIn(aTHIecKuX aMHHOB. [lomy4yeHne aHuIHA U3 HUTPOOEH3011a.

AMWHOKHUCIIOTEHI. HOMeHKHaTypa H  H30MEpHUs. OtnenbHBIC IpeaACTaBUTEIIN  O-aMHUHOKHCJIOT:  TJIMIIH,
ananud. u3nyeckre CBONUCTBA aMHUHOKHUCIOT. XUMHUUYECKHE CBOMCTBA aMHHOKHCIIOT Kak aM(bOTepHI)IX OpPraHN4YCCKUX
COCHHHeHHﬁ, peakuusa ITOJUKOHIACHCAIINH, O6pa30BaHI/Ie MEeNTUIHOK CBsI3U. buojornyeckoe 3Ha4YeHHE aMHUHOKHCIIOT.
Cuntes u TUAPOJIN3 IEITHUAOB.

Benku kak mnpuponneie mnonuMepsl. [lepBuuHas, BTOpUYHAS M TpPeTHYHAs CTPYKTypa OeikoB. XUMHYECKHE
CBOCTBa OEJIKOB: THAPOJIH3, ISHATYPaIHsl, KAUeCTBEHHbIE PEaKIIMH Ha OEIKH.

DKCIIepUMEHTAILHBIC METOJIbI U3YYCHHUS BEIIECTB U MX MPEBPAICHUN: pacTBOPeHHE OSIKOB B BOJIE, JCHATYPAIUs
OCNIKOB MpU HAarpeBaHWM, LBETHBIC PEAKIUH Ha OCJIKM, pEIICHHE SKCICPUMCHTAIBHBIX 3a7ad [0 TeMaM
«A3zoTcoaepkalue OpraHMuecKue COeTMHEHNA» U «Pacro3HaBaHNe OpraHMYECKUX COEAUHEHUI.

BblCOKOMOJIeKyJISIpHLIe COCIMHCHUS .

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJIAPHBIX COCJIMHCHUH: MOHOMCD, MOJIUMEP, CTPYKTYPHOE 3BCHO,
CTCIICHb MOJIMMCpHU3alur, CPEaHAsA MOJICKYJIApHasg Macca. OCHOBHEBIE METOABI CHHTE3a BBICOKOMOJICKYIAPHBIX
COCJIMHEHUN — MoJIMMEpHU3alys U MOJIUKOHACHCAUA.

TTomumepnbie Marepuanel. [lnacTmaccsl  (MONMATHUIICH, NOJIMIIPONHIICH, MNOJMBHHWIXJIOPU, TOJIUCTHPOI,
MOJTMMETHIIMETaKpIJIAT, TOJIUKapOOHATH, MOJIMATHIICHTepedTanar). Y THiu3anus 1 nepepadboTka IIacTHKa.

OnacToMepsl: HaTypaabHBIH KaydyK, CHHTETHYECKUE Kaydykd (OyTaJHUCHOBBIH, XIOPONPEHOBLIH, N30IPEHOBBII)
U CUJIUKOHBL. Pe3uHa.

BosokHa: HaTypabHbIe (XJIOIOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE
(XaIpoH M JaBcaH).

TTomumepsl crienuanbHOrO HazHaueHHs (TeIoH, KeBiap, SJEKTPOIPOBOJSINUE IOJUMEPHI, OuOpasiaracMmble
MTOJTUMEDPHI ).

OKCIIEpUMEHTANBHBIE METOIbI U3YYCHHUS BEIIECTB U UX MPEBPAICHUH: O3HAKOMIICHHE ¢ 00pa3liaMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, ITaCTMAcC, Kay4dyKOB, pEIICHHE SKCIEPUMEHTAJbHBIX 3agad 1o Teme «Pacrmo3naBanune
IUTACTMAcCC M BOJIOKOH).

PacuéTHble 3a1aun.

Haxoxnenne MonekynsipHOH GOpMyJIbl OPraHMYECKOTO COCMHEHHS IO MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIUX
B €r0 COCTaB, HaXOXKIECHHE MOJIEKYJIIPHOW (OPMYJIBI OPraHWYEeCKOTO COEAMHEHHs 1o Macce (00bEMY) MPOAYKTOB
CropaHus, N0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUM W/WIIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (OpMYJIBI OpPraHUYECKOTO BEHIECTBA HAa OCHOBE €ro XMMHYECKUX CBOWCTB WIIM CHOCOOOB MOJYYCHHS,
OIIpeeNeHNe 01 BBIX0Ja NPOAYKTa PEaKUH OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBI3H.

Peanmauﬂﬂ MEKIIPEAMETHBIX cBszei Opu U3YyUYCHUU Opl"aHH‘IeCKOfI xumun B 10 kiacce OCYHICCTBJIAACTCA 4€PE3
HCIIOJIb30BAaHUEC KakK O6HII/IX €CTCCTBCHHO-HAYyYHBIX HOHS{TI/Iﬁ, TaKk H HOHS[TPIP‘I, NPUHATBIX B OTACIBHBIX IPEAMETAX
€CTCCTBCHHO-HAYYHOI'O UKJIA.

O6HII/IG C€CTECTBCHHO-HAYYHBIC TIOHATHA: ABJICHHUC, Hay‘IHI:IfI (I)aKT, runoTesa, T€opus, 3aKOH, aHaJIN3, CUHTE3,
KJ'IaCCI/I(bI/IKaHI/Iﬂ, Ha6JTIOlIeHI/IC, HU3MEPCHHUC, OKCIIECPUMEHT, MOACJIb, MOACIIUPOBAHUC.



dusurka: MaTepus, aTOM, 3JICKTPOH, IPOTOH, HCﬁTpOH, MOJICKYJa, 3HepF€TH‘IeCKHfI YpPOBCHb, BEHICCTBO, TEIIO,
06T>éM, arperaTHoe COCTOSIHNUC BCIUICCTBA, (1)H3H‘{6CKI/IG BCJIMYMHBI, €AUHULBI U3MEPCHUSI, CKOPOCTb, SHEPI'Hs, Macca.

Buosorus: kierka, opraHu3M, S3KOCHCTeMa, Ouocdepa, MeTabOJIU3M, HACICICTBEHHOCTh, aBTOTPOQHBIA U
rerepoTpodHBIA THUI MUTAHUS, OpPOXEeHHE, (OTOCHUHTE3, JbIXaHUE, OCJKH, YIJIEeBOJbI, JKUPbI, HYKICHHOBBIC KHCIIOTHI,
(hepMeHTBHI.

T'eorpadus: mone3HsIe HCKOMAaeMBbIe, TOIUIHBO.

TexHomorust: THUIIEBBIC IMPOAYKTBI, OCHOBBI pPAalMOHAJIBHOI'O ITMTaHUA, MOIOIIHUE CPEACTBA, MaTCpHajibl M3
HCKYCCTBCHHBIX U CHHTECTUYCCKUX BOJIOKOH.

11 KUIIACC

OBIASA U HEOPTAHUYECKAS XUMUA

TCOPETI/I'{eCKI{[e OCHOBbI XUMHH.

Atom. CocraB aTOMHBIX sijep. XUMUYeCKUil snemMeHT. M3otomel. CTpoeHHE 3IIEKTPOHHBIX 000JOYEK aTOMOB,
KBAaHTOBEIE YHCIIa. DHEPreTHYECKHe YPOBHH U MOAYPOBHU. ATOMHBIE opOnTamy. Knaccudukanms XMMUIECKUX JIEMEHTOB
(s-, p-, d-, f-onements). PacnpesieneHue 3MEKTPOHOB MO aTOMHBIM OPOUTANAM. DIEKTPOHHBIC KOHMUTYPAIlMH aTOMOB
9JIEMEHTOB TEPBOrO—4eTBEPTOrO IMEPUOJOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOHOHIYpaIruu
HOHOB. DJIEKTPOOTPHLIATENbHOCTb.

Ilepunomuuecknii 3axon wu Ilepumommdeckas cucrtema xumpdecknx odnemeHtoB J[.W. MenneneeBa. CBsi3b
MIEPHOAMYECKOTO 3aK0Ha U [leproanaeckoil CHCTEMBI XUMHYECKUX AJIIEMEHTOB C COBPEMEHHOW TeOprel CTPOEHHS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOIMCTB XMMHUYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMH IMPOCTBIX M CJIOKHBIX BEIIECTB IO
rpymnmnam u nepuoaamM. 3HadeHue nepuoamdeckoro 3akona JI.11. Menugeneesa.

Xumuueckast CBs3b. BUABI XMMUYECKOW CBSI3U: KOBAJICHTHAs, HOHHASA, METAJUINYEeCKasi. MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3H: OOMEHHBIH
U JIOHOPHO-aKUENTOPHBINA. DHEPrusl U JUIMHA CBsA3U. [10IAPHOCTD, HANIPABICHHOCTh U HACKIIIAEMOCTh KOBAJICHTHOM CBSI3H.
Kpatnusie cBsi3u. BogopoaHast cBsi3b. MexXMOIeKyIIpHBIE B3aUMOICHCTBUS.

BaneHTHOCT M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBs3b 2JE€KTPOHHOH CTPYKTyphl MOJIEKYd C HX
TeOMETPUYECKUM CTPOCHUEM (Ha IIPUMEPE COCTUHEHUH JIEMEHTOB BTOPOT0 MEPHOA).

HpeﬂCTaBHCHI/IC O KOMIIJICKCHBIX COCIUHCHUAX. CocTaB KOMILIEKCHOTO HOHA: KOMHJ’IGKCOO6p330BaTeHb, JIMTaH/bI.
3HavYeHNEe KOMIUIEKCHBIX coenuHeHui. [lonstue o KOOpﬂHHaHHOHHOﬁ XHUMUH.

BemectBa MONEKyISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHUS. THITBI KPUCTAIUIMYECKUX PEmETOK (CTPYKTYp) H
CBOICTBA BEILIECTB.

TlonsTue o JUCTIEPCHBIX CUCTECMaX. HcTtunnbie PacTBOPEI. HpCﬂCTaBHGHHG O KOJUIOMJHBIX pacCTBOpax. CrocoOnr
BBIPAXKCHUA KOHICHTPAIIUU PpAaCTBOPOB: MacCOBast A0JIA BEIICCTBA B PAaCTBOPC, MOJIApHAsA KOHLCHTpAIUs. HaCBIH_[CHHBIe u
HCHACBIIICHHBIC paCTBOPBI, pPACTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/I,HpaTI)I.

Knaccmbmcaum[ U HOMCHKJIaTypa  HCOPraHHYCCKUX BCHICCTB. TpI/IBI/IaJ'IBHI)IC Ha3BaHUA OTACIbHBIX
HpC}ICTaBI/ITeHeﬁ HCOPraHU4YC€CKUX BCIICCTB.

Knaccudukanus XMMHUECKHX peaknuii B HEOPraHWYECKOH M OpraHMYEeCKOW XUMUH. 3aKOH COXPAHEHHS MacChl
BEIIECTB; 3aKOH COXPAaHEHMS M MPEBPAICHUS SHEPIrHH NPH XUMHUYECKUX PEaKIusxX. TeruoBsle 3()(MEeKTH XMMHIECKHAX
peakuuii. TepMOXMMUYECKUE YPABHEHMUS.



CKOpOCTL XUMHUYECKOU peaknunu, e€ 3aBUCUMOCTH OT Pa3InIHbIX (1)aKTOp0B. I'omorennbsle u TETCPOTCHHBIC
peakuuu. Karanus u KaTaJin3aTophl.

OOpaTuMbple W HeoOpaTHMBIE peakuuu. XuMHYeckoe paBHOBecue. KOHCTaHTa XHMHYECKOTO pPaBHOBECHSL.
®DaKTophl, BIUAIOUIME HA IMOJOXEHHE XMMHUYECKOTO PAaBHOBECHUS: TEMIIEpaTypa, JaBJICHHE W KOHLEHTPAIMU BEIIECTB,
yuacTBytonmx B peakuuu. [Ipuammm Jle Illarense.

OnexTponutnyeckas nuccouuanus. CuiabHble U cnadble 31eKTposuThl. CreneHs aucconuanun. Cpena BOXHBIX
pacTBOpPOB: KUCIIOTHAsI, HEHTpallbHasl, mienoynas. Bogopoansiii nokaszarens (pH) pactBopa. ['muponus cosneit. Peakunu
MOHHOTO OOMeHa.

OKHCITHTEIbHO-BOCCTAaHOBUTENIbHBIE peakiuu. CremneHp okucieHus. OKUCIUTEIb W BOCCTAHOBUTEINb. [Iporecchr
OKHCJICHUST ¥ BOCCTAHOBJICHHS. BayKHEHIIINe OKUCIUTENN 1 BOCCTAHOBUTEIU. MeTO T 3JIEKTPOHHOTO OanaHca. DIEKTPOIU3
PacTBOPOB U PACILIABOB BEILICCTB.

OKCIIepUMEHTaJIbHbIE METOJbl M3YUEHMsI BEIIECTB M WX IPEBpAIECHUN: pa3sioKeHUE IEepOKCHAa BOAOpPOJA B
MPUCYTCTBUU KaTaJU3aToOpa, MOJENN KPUCTAIUINYECKUX PEIIETOK, MPOBEACHUE PEaKIUi HOHHOTO OOMeHa, orpe/esicHue
Cpelpl PacTBOPOB C TMOMOINBIO HHAWKATOPOB, M3YYEHHE BIMSHUS PA3INYHBIX (DAKTOPOB Ha CKOPOCTh XHMHUYECKOM
peaKiyu 1 MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranunueckasi xumusi.

ITonoxenne nemeraminoB B [lepuonnueckoit cucreme xummdeckux memeHToB [[.M. MeHnneneeBa u oco6eHHOCTH
CTpOeHUsI UX aToMoB. Dusuyeckue CBONHCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha IpUMeEpe KUCIOPOJa, CEphl,
dhocdopa u yriepona).

Bomopoxn. Ilomyuenne, ¢u3nyeckne M XHUMHYECKHE CBOWCTBA: pEakMHd C MeTAUIAMH W HeMeTaulaMHu,
BOCCTaHOBUTEJIbHbIC CBOUCTBA. ['Mapuabl. TOINIMBHBIE 37IEMEHTHI.

Tanorensl. HaxoxigeHue B mpupone, CIOCOObI NONydeHHs, (Qu3MYecKHe M XUMHYECKHE CBOWCTBA.
TanorenoBomopoabl. BaxHeiue KHCIOpOACOepKalie COCAMHCHHS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIC
CHocoO0BbI MONTyueHHs rajgoreHoB. [IpuMeHeHre rajJoreHoB U UX COeIMHEHUH.

Kucnopon, o30H. JIJabopaTopHble H IPOMBIIIIEHHBIE CIIOCOOBI TTIOTyYeHUsI Kuciopoaa. Pu3ndeckie 1 XUMUIECKHe
CBOWCTBA U MPUMEHEHHE KUCIIOpOoia U 030HA. OKCHIIBI M TEPOKCHIBL.

Cepa. Haxoxuenue B mpupoje, crocoObl MONydeHUs, (U3MUECKHEe W XHMHUYeckue cBoicTBa. CepoBOIOPO,
cynbduasl. Oxcun cepoi(IV), okcua ceppi(VI). CepHrictas U cepHas KHCIOTHI U UX coii. OCOOEHHOCTH CBOWCTB CEPHOM
KucOThl. [TpuMeHeHue cephl U e€ COeAMHEHH.

A3zot. Haxoxzaenue B npupojie, crnocoObl nomydeHusl, GU3NUECKUe U XUMHUYECKHE CBOWCTBA. AMMHUAK, HUTPUIBIL.
Oxcuppl a30Ta. A30THCTast M a30THAsE KHCJIOTHI U UX coid. OCOOCHHOCTH CBOWCTB a30THOM KUCIOTHIL. [IpuMeHeHne a3oTta
U €r0 COeAUHEHUH. A30THBIE yIOOpEHUSL.

®ocdop. HaxoxneHue B mpupoje, CrocoObl MoNydeHHs, (PU3MUecKue W XUMu4eckue cBoiictBa. Docduisl u
dhochun. Oxcunpr pochopa, pochopras kucnora u e€ comu. [Ipumenenue dochopa u ero coeaunenuii. dochopHbie
yaoOpeHusl.

VYriepon, HaxoxAeHHE B pUpoJie. ALIOTponHbIe MoAubuKanuy. OU3NIeCKHe U XUMHYECKUE CBOMCTBA MPOCTHIX
BellecTB, oOpa3zoBaHHbIX yriepoaoM. Oxcup yriepoma(ll), oxcupn yriepoma(IV), yronpHas kuciora W €€ CoJM.
AXTHBUPOBaHHBIA yroJjb, ancopouus. ymiepensl, rpadeH, yriepoaHple HAHOTPYOKH. [IpUMeHEeHHe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJICPOAOM, U €r0 COCIUHCHHI.

Kpemuuii. HaxoxneHue B mpupoae, CmocoObl MONydeHus, (GU3NYEcCKHe M XHUMH4Yeckue cBoiictBa. Oxcup
kpemHusA(IV), kpemHueBas kucnoTa, CUIUKaThl. [IpuMeHeHne kpeMHus U ero coequHeHuil. CTeKso, ero noay4eHue, BUabl
CTEKJIA.

ITonoxenne wmerauioB B Ilepuogudeckoi cucTeMe XHMHUYECKUX 9JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
3NIEKTPOHHEIX 000JI09eK aTOMOB MeTamnoB. O6mme (Qusndeckre cBOHCTBA MeTaIoB. [IpuMeHeHHe METaIoB B OBITY U
TexHuke. CrijaaBbl METaJUIOB.



aﬂeKTPOXI/IMI/I‘IeCKI/Iﬁ pana HaprDI(eHI/Iﬁ MCTaJIJIOB. O6HII/IC CIIOCOOBI MOJYy4YCHUST METAJUIOB: T'HAPOMETAJLUIYpIrus,
MMUPOMETAILTYPIrus, dJICKTPOMETAJIIIyprus. Tlonstue o KOppO31Uru METAJJIOB. Croco0Obl 3alllUThl OT KOPPO3UH.

OO6mrast xapakrepuctuka metaiioB [A-rpynmbl [lepuoguueckoll CHCTEMBbl XUMHYECKHX AJIeMEHTOB. Harpuil u
KaJIWUi: MoydeHne, Gu3nyeckre U XMMUYEeCKUe CBOMCTBA, IPUMEHEHNE IIPOCTHIX BEIIECTB U MX COSIMHEHUH.

OO6mas xapakrepuctuka metaiuioB IIA-rpynmer [lepuoguueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB. Maruuit u
KaJIbIU{: TONy4YeHHe, (QU3NUeCKHe M XHMHYECKHE CBOWCTBA, NPHUMEHEHHE IPOCTHIX BEIIECTB M UX COEIUHEHHH.
JKEcTKoCTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AJIOMUHUI: TIONy4YeHue, (U3NYecKue M XHUMHUYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTOTO BEIIECTBA M €ro
coenuHeHNH. AM(OoTepHBIe CBOHCTBA OKCHAA ¥ THAPOKCHIA ATIOMHHUS, TUIPOKCOKOMITIEKCH ATIOMHUHHS.

OOmas xapakTepucTHUKa MeTauloB Mo6ouHblX noarpynn (b-rpynm) Ilepuoaudeckoif cUCTEMBI XMMHUYECKHX
3IIEMEHTOB.

Odu3nueckre 1 XHMHUUECKHE CBOMCTBA XpoMa U ero coeauHeHuit. Okeuapl u ruapokcuabl xpoma(Il), xpoma(Ill) u
xpoma(VI). Xpomatsl u TUXpoOMaThl, UX OKHCIUTENbHBIE CBOMCTBA. [oyyeHrne U IpUMEHEHUE XpoMa.

Ousznyeckre ¥ XMMHUYECKUE CBOMCTBA MapraHuia M ero coeauHeHud. Baxueimme coenuHenus: mapranua(ll),
maprauna(IV), mapranna(VI) u mapranma(VIID). [lepmanranat kamust, €ro OKUCIUTENEHBIE CBOHCTBA.

dusznyueckre U XUMHYECKHE CBOMCTBA kejie3a W ero coeauHeHud. Okcuapl, ruapokcunsl U conu sxenesa(ll) u
xenesa(Ill). IToryyenue 1 NpUMEHEHHE JKeNle3a U ero CILIaBOB.

duzndeckre 1 XUMAYECKHE CBOWCTBA Mean U e€ coennHeHmil. [lomyduenne i npuMeHeHne MeI U e€ CoeTMHEHUH.

Iuuk: nonydenue, GU3NUECKUE M XUMUYECKUE CBOiCTBAa. AM(OTEepHBIC CBOMCTBA OKCHAA U THAPOKCHIA ITUHKA,
THJPOKCOKOMILJICKCHI IMHKA. [I[pMeHeHne IMHKA U €T0 COCIMHEHHIA.

OKCIEepUMEHTAIbHBIE METO/Ibl U3YUCHUSI BEIIECTB U UX NPEBPAIlEHUN: U3yueHue o0pa3lioB HEMETAJIOB, TOPEHUE
cepsl, hocdopa, jxene3a, MarHus B KHCIOPOJe, M3yUYeHHE KOIUIEKIUH «MeTautbl U CIIaBbD), B3aUMOJIEHCTBHE METIOYHBIX
U IIETOYHO3EMENIBHBIX METaUIOB ¢ BOJOH (BO3MOXKHO MCIOJNB30BAHHE BUAEOMATEPUAIOB), B3aUMOJCHCTBUE IMHKA U
JKelle3a ¢ pacTBOpaMM KHUCIOT M IIeJodel, KaueCTBEHHbIE PEaKlIMH Ha HEOPraHHYeCKHUe aHUOHBI, KaTHOH BOJOPOIA U
KaTHOHBl METAJJIOB, B3aUMOAEHCTBUE T'MIPOKCHJOB AJIOMUHMS M IIMHKA C PAcTBOPAaMM KUCIIOT U ILEJIOYEH, peleHue
JKCIIEPUMEHTAJBHBIX 33/1ad 10 TemaM «[ amoreHsl», «Cepa M e€ coenHEHHs», «A30T H (Gocop M UX COCIUHEHUS»,
«Mertasl TIaBHBIX HOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus M )KU3HD.

Ponp xumuu B 00ecrieYeHU YCTOMYMBOTO Pa3BHUTHS 4elioBedecTBa. [IOHATHE O HAayYHBIX METONaxX MO3HAHUS H
METOA0JIOTHH Hay4YHOTO HUCCJIICA0OBaHUA. Haquble TMPUHIOUIIBI OopraHumsanuu XUMHUYECKOTO IIPpOU3BOJACTBA.
IIpoMbieHHbIE CIOCOOB! MOJIyYEHUs] BRKHEHIINX BELIECTB (HAa HMpUMEpe NMPOU3BOACTBA aMMHAKa, CEPHOI KUCIIOTHL,
MeraHousa). [[pOMBIIIIEHHBIE CIOCOOBI TTOMYYEeHHS METAIUIOB U CIDIABOB. XMMHUECKOE 3arps3HEHNE OKPYKaromend cpebl
U ero nocnueacTBus. Posb XumMun B 00ecrieueHnH SHEPreTHIecKoil 6e30macHoCTH.

Xumus u 3J0pPOBLE YECJIOBCKA. .HeKapCTBeHHBIe CpeacCTBa. HpaBHna HCIIOJIb30BAHUS JICKAPCTBCHHBIX IIPEIIapaToB.
Ponb xumuu B Pa3sBUTUU MEOULINHBI.

XUMUS TUIIH: OCHOBHBIE KOMITOHEHTHI, MAIIEBEIC 100aBKH. POk XUMUHU B 00€CIIeueHNH MTUIIEBOH OE30IMaCHOCTH.

Kocmernueckue u napgromepHbie cpenctsa. beitoas xumus. [IpaBuna 6e30macHOr0 UCMOJIL30BaHUS MPETIAPATOB
OBITOBOM XMMHUH B TIOBCEIHEBHOMN JKU3HHU.

XUMUS B CTPOUTENBCTBE: BXKHEHIIINE CTPOUTEIbHBIC MaTepUalIbl (LIEMEHT, OETOH).
Xumus B CeNTbCKOM X03siiicTBe. OpraHndeckue 1 MUHEepalibHbIe YA00pCHUS.

CoBpeMeHHBIE KOHCTPYKIHUOHHBIE MaTepHasbl, KpackH, CTEKJIO, KepaMmuka. Marepuasl JUIs
aneKTpoHuKH. HanoTtexHomorum.



PacuéTHblc 3a1aun.

Pacuérrl: Macchl BenecTBa WM 00bEMaA Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WM 00BEMY OIHOTO
U3 y4YacTBYIOIIMX B PEAKIWU BEIEeCTB, Macchl (00bEMa, KOJNMYECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CJIU OIJHO W3
BEIIECTB uMeer PUMECH, Macchl (00béMma, KOJIN4eCTBa BEILIECTBA) MPOAYKTa peaxuuu,
€CJIM OJHO W3 BEIIECTB JIaHO B BHJIE PacTBOpa C OMpEIeNEHHOW MacCOBOW [10JIeH pacTBOPEHHOTO BEUIECTBA, MACCOBOM
JIOJIM U MOJIIPHOM KOHIIEHTPAIMK BEIECTBA B paCTBOPE, IOJIHM BbIX0JIa TPOAYKTA PEAKLUHU OT TEOPETHYECKH BO3MOIKHOTO.

MC)KHDCZ[MeTHLIe CBA3H.

Peanuzanust MeXnpeIMETHBIX CBs3ed NpU U3ydyeHWH oOmeil M Heopranudeckoil xumuu B 11 Kiacce
OCYLIECTBISIETCS 4epe3 MCIONB30BaHHE KaK OOIMMX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaK WM IOHSATUH, NMPUHSATHIX B
OTJIENbHBIX IPEMETaX €CTECTBEHHO-HAyYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBIICHUE, HAYYHBIA (haKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJM3, CHUHTE3,
KJaccUpUKaIKs, IEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIb, MOJICITUPOBAHHE.

®dusuka: Matepus, MUKPOMHP, MAKPOMHp, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIBI, PAIMOAKTHBHOCTD,
MOJICKYJ1a, 3HEPreTUYeCKUN YpOBCHb, BEIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHHE BEIIECTBA, WICAIbHBIA Tas,
(u3nyeckue BETMYUHBI, €AUHHUIIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: kierka, opraHusM, 3Kocucrema, Ouochepa, MeTaboIU3M, MaKpO- U MUKPOAJIEMEHTHI, OENKH, JKUPHL,
YTJIEBOBI, HYKJICHHOBBIE KHCIOTHI, ()epMEHTEI, TOPMOHBL, KPYTOBOPOT BELIECTB U MMOTOK YHEPTHH B IKOCHCTEMAX.

T'eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, OJIE3HBIE HCKOTIAeMbIe, TOIUIUBO, PECYPCEHI.

TexHoorHs: XUMHUUYECKast IIPOMBINIJICHHOCTb, MCTAJIITYPIrusi, CTPOUTCIIbHBIC MaTCpUaJIbl, CEJIbCKOXO03SIICTBEHHOE
IIPOU3BOJACTBO, ITMIICBAsA IIPOMBIIIICHHOCTD, (bapMaueBTqucxa;I IPOMBINUICHHOCTH, ITPOU3BOJCTBO KOCMETHYCCKHUX
IperaparoB, IIPOU3BOJACTBO KOHCTPYKIHOHHBIX MAaTCPHUAJIOB, SJICKTPOHHAA IIPOMBIIIINICHHOCTh, HAHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHIS TIPOTPAMMBI 10 XMMHWHN HA VYIJIYBJIEHHOM YPOBHE
CPEIHET'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM IHOAXOIOM B CTPYKTYype JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npenMera «XHMHS» Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHHs BbIAETEHBI CIEAYIONIME COCTAaBIAIONIME: OCO3HAHHE
00Yy4arOIUMHUCS POCCUMCKOH TI'PaXKJAHCKOH HAEHTUYHOCTH; TOTOBHOCTh K CaMOpPAa3BUTUIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEEIICHHIO; HAINYUEe MOTHUBALUM K OOY4EHMIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOACTBOBATHCS
NPUHATEIMA B OOIIECTBE TPAaBHIAMH W HOPMAaMH IOBEJCHUS; HAINYHE IIPAaBOCO3HAHMS, SKOJIIOTUUECKON KYNBTYpEHI;
CIOCOOHOCTB CTAaBUTh LIEJIU U CTPOUTH KU3HEHHBIC [UIAHbI.

JIu4HOCTHBIE Pe3yIbTaThl OCBOCHHS MpeaMeTa « XUMHUD) OTPAXKAIOT CHOPMUPOBAHHOCTH OIBITA TO3HABATEIBHON U
HPaKTHYECKOH AEATEIHHOCTH 00YJaroMuUXCsl B MPOIECCe Peall3alii 00pa30BaTeIbHON NS TETBHOCTH.

JInuHOoCTHBIE pE3yJIbTaTbl OCBOCHUSA ITPEAMETA «XUMUSD OTpaXaroT C(i)OpMI/II)OBaHHOCTL OIIbITA TTO3HABATEILHON U
npaKanecxoﬁ JACATCIIBHOCTH 06yqa}oumxcsl B Iponecce peaansanun 06pa30BaTCJ'IbHOﬁ JACATCIIBHOCTH, B TOM YMCJIC B
HacCTH:

1) rpaskIaHCKOro BOCHUTAHUS

OCO3HAaHUSI OOYYaIOUNIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TIIpaB M OO0S3aHHOCTEH, YBaXKCHHS K 3aKOHY U
MIPaBOTIOPALIKY;

MpEeACTABJICHUA O COUAJIBHBIX HOpMax U MpaBujiaX MEKINIHOCTHBIX OTHOLICHHH B KOJIJICKTUBEC,



TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIbHOCTU IIPU CO3JaHUHN y‘-Ie6HI>IX IPOCKTOB, PCUICHUN y‘-Ie6HI>IX u
IMMO3HABAaTCJIbHBIX 3a/1a4, BbIITOJIJHCHHU XUMHUYCCKUX IKCIICPUMECHTOB;

CIOCOOHOCTH TOHMMAaTh W HPUHUMATh MOTHBBI, HAMEPEHMs, JIOTHKY M apryMeHTHl IPYTHX IIPH aHaju3e
Pa3MYHBIX BUJOB yU4eOHOU JAEATEILHOCTH;

2) IaTpHOTHYECKOr0 BOCIUTAHMS
[EHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJICIHIO OTEYECTBEHHOW XUMUH;

YBa)XCHHS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTHUECKOTO NPHIOKEHHS XUMHHU, OCO3HAHHS TOTO, UTO
JTaHHbIE HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX HaOJIOJCHUH, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyZAa y4EHbIX U NPAKTHKOB;

HHTCPECa W II03HABATCJIBHBIX MOTHUBOB B IIOJYYCHHUH H IIOCICAYIOIIEM aHAIN3EC HH(bOpMaLII/IH 0 TIIEPCIOBBIX
JAOCTHKCHUAX COBpeMeHHOfI OTEYECTBECHHOM XHUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS
HPaBCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEJICHUS;

CIIOCOOHOCTH OLCHMWBATh CUTyallH, CBA3aHHBIC C XUMHWYCCKUMHU SABJICHUAMHU, U IPUHUMATh OCO3HAHHBIC PCIICHUA,
OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U IEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE MOBEJCHUE M IMOCTYIKH CBOMX TOBAPHILIECH C MO3UIMHA HPAaBCTBEHHBIX M IPABOBBIX
HOPM U C y4€TOM OCO3HAHMS MOCIIEACTBUH MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbI:

MOHUMAaHUS [IEHHOCTEH 37I0pOBOro M 6e30MacHOro obpasa KU3HH, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DU3UUECKOMY U TICUXHYECKOMY 3710POBbBIO;

coOJIrO/ICHUsT TIpaBWiI 0E30MacHOrO OOpallleHHs C BEIIECTBAMH B OBITY, MOBCEJHEBHOW >KHU3HH, B TPYAOBOU
NIeATSIILHOCTH;

TMOHMMAaHWs LUCHHOCTU MpPaBUJI HHAWBHUAYAJIBHOTO U KOJIJICKTUBHOT'O 06e301macHOro IMOBCACHUA B CHUTyalusX,
YIpoKaromux 3J0pOBbIO U )KU3HU JIIOZ[GI‘/‘I;

OCO3HAHHMS MOCIEACTBUI M HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOISHUS AIKOTOIIS, HAPKOTUKOB, KYPEHHU);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIILCKOW JESTEIbHOCTH, OOIECTBEHHO IOJIC3HOIA,
TBOPUYECKOH M IPYTHX BUIAX JIESITEILHOCTH;

YCTAaHOBKHM Ha AKTHBHOE y4YacTHE B PCIICHUH TMPAKTHYCCKUX 3a]au COIMAJbHOW HAmpaBJICHHOCTH (B paMKax
CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYCHHUIO MPOQEecCUil pasiu4HOTO poja, B TOM YHMCIIE HA OCHOBE NPUMEHEHHS
MpEeIMETHBIX 3HAHUN IO XUMHUH;

YBa)X€HUs K TPy, JIIOJSIM TPyZa U pe3ysibTaTaM TPY0BOH JeATEIbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuM oOpas3oBaHus, Oynymeid mpodeccun u
peanu3anuy cOOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHM, HHTEPECOB U
notpebHOCTEl 001IeCTBa;

6) KOIOrMYeCKOro BOCHUTAHHUS

OKOJIOTHYCCKHU uenecooGpa3Horo OTHOLICHUSA K MPUPOAC KaK UCTOUYHUKY CYIICCTBOBAHHU A JKU3HU HA 3CMJ'[C;



MOHMMAaHUS [N100aIbHOI0 XapaKTepa SKOJOINYeCKUX IpoOIIeM, BIUSHUS SKOHOMUYECKUX NIPOLIECCOB HA COCTOSHUE
MIPUPOAHON U COLIMAIBHON CpPENbI;

OCO3HaHUA HGO6XO,I[I/IMOCTI/I HCIIONB30BaHUSA JTOCTIOKCHUH XHMHH IS pemi€HHUA BOIIPOCOB PalMOHAJIBHOTO
OpUPOAOIIOIb30BAHUS,

AKTHUBHOTO HETIPUATHS JEHCTBUH, IPUHOCSIINX Bpe] OKPYXKAIOIIEH NMPUPOJHON cpese, yMEHHs NMPOrHO3UPOBAThH
HeOJIaroNpUsATHBIE SKOJIOTUUECKHE TTOCITIEACTBHS IPEeANPHHAMAEMbIX JeUCTBUH U MPEeAOTBPAIaTh UX;

HQJIMYMSA ~ PA3BUTOTO  DKOJIOTMYECKOTO  MBIIIICHUS, OKOJIOTUYECKOW KyJIbTYpbl, OIBITa JEATEIbHOCTH
HKOJIOTMYECKOH HAIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MU B IT03HABATEIILHON, KOMMYHUKATUBHOW M COLIMAIBbHON
MPaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO IIPOTHBOCTOSTH UICOIOTHH XeMo(poOuw;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:
MHPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NPaKTHKHY;

IIOHUMaHUuA CHCI_[I/I(bI/IKI/I XUMUHU KaK HAyKH, OCO3HAHUA eé poJjin B (bOpMI/IpOBaHI/II/I palOHAJIBHOTO HAay4YHOTI'O
MBINUICHUA, CO3JaHUH LEJIOCTHOTO IIPCACTABICHUSA 00 OKpPYXarIIeM MHPE KaK O €IWHCTBC NPHUPOABI U YCIOBCKA, B
IMO3HaHUU NPUPOIHBIX SaKOHOMepHOCTefI U pCUICHUHN HpOGJ’IeM COXpaHCHUS IPUPOJHOI'O PAaBHOBECHUS;

yOEXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIS COBPEMEHHON IMBHJIM3ALMK: B €€ T'yMaHHCTHYECKOM
HAINpaBJIEHHOCTH W Ba)KHOW POJIM B CO3MAHWHM HOBOW 0a3bl MaTepHAIbHON KyJIBTYPHI, B PEMICHUH TI00ATLHBIX MPOOIeM
YCTOHYUBOIO pasBUTHS YeJIOBEYECTBA — CHIPHEBOM, SHEPrETHUYCCKOM, IMHIIEBONH W HKOJOIMYECKON 0€30MacHOCTH, B
Pa3BUTHH MEIHUIMHBI, 00ECIIEYeHNH YCIOBHI YCIEITHOTO TPYAa M OKOJOTHUECKH KOM(POPTHOM JKHU3HH KaXIOTO WIeHa
o01ecTBa;

eCTeCTBeHHO-Hay‘IHOﬁ TPaMOTHOCTH: ITIOHUMAaHHUA CYIIHOCTH METOJIOB ITO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX
Haykax, CIIOCOOHOCTH KCIIOJIB30BaTh TI0JIy4a€MBbIC 3HAHUA IJI aHalIn3a U OOBSCHEHHUS SBJICHUIA OKpPYXarIero Mupa u
nmpoucxoadanux B HEM I/ISMGHCHI/Iﬁ, YMC€HUA [O€J1aTh 000CHOBAaHHBIC 3aKIIOUECHHS Ha OCHOBE Hay4YHBIX (baKTOB "
HUMCIOIINXCA JAaHHBIX C ICJIBIO IMMOJYUYCHUS TOCTOBEPHBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSITCIBHO HCIIOJIh30BAaTh XHMHUYECKHE 3HAHUS Uil peHICHUs HpO6J’l€M B pCaJIbHBIX
JKU3HCHHBIX CUTYallUAX;

HHTEpPECA K NIO3HAHUIO, PICCJIC,HOBaTeHLCKOﬁ JACATCIBbHOCTH,

TOTOBHOCTA M CIIOCOOHOCTH K HEIIPEPBIBHOMY 06pa30BaHI/IIO u caM006pa30BaHmo, K aKTUBHOMY IOJIY4YCHHIO
HOBBIX 3HAHWUH MO0 XUMHUH B COOTBETCTBHUH C )KU3HECHHBIMU HOTpC6HOCTﬂMI/I;

MHTepeca K 0COOSHHOCTSM TPYJa B Pa3IMIHBIX chepax npodeccnoHaIbHON IesITeIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ysibTaThl OCBOCHHS MPOTPaMMBbI M0 XMMHH Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHHS
BKJIIOYAIOT:

3HaYMMble s (GOPMUPOBAHMS MHPOBO33PEHUS OOYYAIOUIMXCS MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHBIC)
OOIeHAYYHbIE MOHATHUS, OTPAXAIOIIME ILEJIOCTHOCT HAyYHOH KapTHHBI MHpa U CHEHU(UKY METONOB IO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusl, BEIIECTBO, SHEPIHs, SBICHHE, MPOIECC, CHCTeMa, HAYYHBIA (aKT,
MPUHLNI, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHsl, HCCIIeI0BAaHNE, HAOMIOACHHE, U3MEPEHNE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHbIC y4eOHble NeWCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKaTHUBHBIEC, PETyJITUBHBIC), 0OECIIeUnBaIOIINe
(dopmupoBaHue GpyHKINOHATIBHOW TPaMOTHOCTH U COLMATIBHON KOMITETEHIIMU 00yJarouXcs;



CIIOCOOHOCTh 06yqa}0mnxc51 HCIIOJIb30BaTh OCBOCHHBIC MEXKIAUCHUILIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA H
YHUBEPCAIIbHBIC y‘-Ie6HI:Ie ﬂeﬁCTBHﬂ B MO3HABATEJILHOM U COI.II/IE[HI)HOﬁ IIPpAaKTUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPaXKalOT OBJIAJIEHHE YHHBEPCAJIbHBIMM Y4YEOHBIMU I103HABATENIbHBIMH,
KOMMYHHMKATUBHBIMH U PEryJISTUBHBIMH ACHCTBHIMU.

Ilo3naBaTesibHbIe YHUBEpPcaIbHbIe YUeOHbIe qelcTBUS
1) 6a3oBble JIoTHYeCKUeE AeliCTBUSA:
CaMOCTOSTENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIpEAC/IATh LEIU JACATCIIBHOCTH, 3aJaBas NapaMETpbl U KPUTECPUU HX AOCTUKCHHA, COOTHOCUTH PE3YJIbTAThl
JCATCIBHOCTH C ITOCTABJICHHBIMU LCIISIMHU,

UCIOJIb30BaTh MPU OCBOCHHM 3HAHUM TPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIACIATh XapaKTepPHbIE MPU3HAKU
MOHSITHI M YCTaHABIMBATh UX B3aHMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOLIME MOHSITHS Ui OOBSICHEHHS OTICIBbHBIX
(haKTOB U SIBIICHHUN;

BI)I6I/IpaTI> OCHOBAaHUA U KPUTCPUU I Knaccn(bmcaunn BCHICCTB U XUMHUYCCKHX peaKHHﬁ;
YyCTaHaBJIMBaTh NPUIUHHO-CJIICICTBECHHBIC CBA3HU MCKIY U3YUAaCMbIMU SIBJICHUSAMU,

CTPOUTH JIOTHYECKHUE PACCyKICHUS (MHIYKTUBHBIC, JICITyKTUBHBIC, [0 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYIHS B PACCMATPHUBAEMBIX SIBIICHUAX, HOPMYIMPOBATH BBIBOIBI U 3aKIIOUECHUS;

MPUMEHATh B TMPOLECCe TIO3HAHUSA HUCHOJb3yeMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJCIH,
peoOpa3oBbIBATh MOJCJIBbHBIC MPEJICTABICHUS — XUMHYCCKMH 3HaK (CHMBOJ) 3JEMEHTa, XHMHUYEcKas (QopmyIa,
YpaBHEHHE XMMHUYECKOW peakiuu — IpH PEIICHHH Y4eOHBIX IMO3HABATENILHBIX M MPAKTHYECKHX 3aJa4, NPUMEHSTh
Ha3BaHHbIE MOJEJbHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB U3yYaeMbIX BEIIECTB M XUMHYECKHUX
peaKuuii.

2) 0a30BbIe HCCIeJ0BaTEIbCKUE AeHCTBHS:
BJIaACTh OCHOBAMH METOJ0B Hay'{HOFO IIO3HAHUS BCILICCTB U XUMHWUYCCKUX peafcunﬁ;

q)OpMyJ'II/IpOBaTb e MW 3aJadd UCCICAOBAaHMsA, HCIOJb30BAaTh  IIOCTABJICHHBIE W CaMOCTOSATCIIBHO
CCbOpMyJIPIpOBaHHLIe BOIIPOCHI B KAYECTBE MHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIA CI)OpMPIpOBaHI/ISI THUIIOTE3BI IO MPOBEPKE
MpaBUJIbHOCTU BbICKa3bIBACMbIX Cy)KZ[eHI/II\/’I;

BJIAJETh HAaBBIKAMH CaMOCTOSATENBHOTO IIJIAHUPOBAaHMUS M TPOBEACHHUS YUYEHHYECKHX O3KCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh yMEHMs HaOMIOAaTh 3a XOJOM IIpolecca, CaMOCTOSTENBPHO IPOTHO3MPOBATH €ro Ppe3ybTar,
(dopmynupoBaTh 00OOWICHUST M BBIBOABI OTHOCHTENBHO JOCTOBEPHOCTH pPE3yJIbTAaTOB HCCIENIOBAaHHS, COCTaBIISATH
000CHOBaHHBIN OTYET O IPOAETAHHOHN padoTe;

IpuoOpeTaTh OIBIT YUYCHWYECKOH HCCIEJOBATENbCKONH M IPOEKTHOH AEeATeNbHOCTH, MPOSBIATH CIOCOOHOCTH M
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOMCKY METOIOB PEINEHMS NPAKTHYECKHUX 331ad, IPUMEHEHHIO PAa3IMYHBIX METONOB
MTO3HAHHUS.

3) padora c nndopmanueii:

OPHEHTHPOBATbCA B PA3IMUYHbIX HCTOYHHMKAX HH(opManyy (HayyHO-NONMYJSIPHAsT JUTEpaTypa XHMHYECKOTO
COZIepI)KaHUs, CIpaBOYHbIE MOCOOMS, pecypchl VHTepHeTa), aHAIM3UPOBATh WH(OPMALMIO Pa3UYHBIX BUIOB M (HOpM
MIPEJCTaBIECHUs], KPUTHYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(hopMyITHpOBaTh 3aPOCH M NPUMEHSTh Pa3IMIHble METOMBI IIPU MMOKUCKE W 0TOOpe MHpOpMaLUH, HEOOXOAUMOI
JUISL BBITIOJTHEHUS YYEOHBIX 3a/1a4 ONPEICIEHHOTO THIIA;



nproOperaTh ONBIT HCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI M Pa3IMYHBIX MOUCKOBBIX
CHCTEM;

CaMOCTOSITEIILHO BBIOMpATh ONTHMANbHYI0 (GopMy TpejacTaBieHus uHpOpMANUU (CXeMbl, rpaduKH, AUArPaAMMBI,
TaONuUIIbl, PUCYHKU U APYTUE);

UCIIOJIb30BaTh HAyYHBIH S3bIK B KauyecTBE CPEICTBA NMpH paboTe ¢ XUMHYECKOW HH(OpMamued: NMpUMEHSTh
MEXIpeMeTHbIe ((PU3NUECKUE U MaTEMATHIYEeCKUE ) 3HAKU U CUMBOJIBI, ()OPMYJIbI, aO0OpeBHATYPbI, HOMEHKIIATYDY;

HCII0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATTIATHOCTH.

KOMMyHl/IKaTI/lBHLIe YHuBepcaJbHbIC y‘leﬁﬂble JneiicTBHS:

3aaBaTh BOIIPOCHI IO CYIICCTBY 06cy>1</:[aeM01?1 TEMBI B XOZI€ nrajiora /Wi JUCKYCCHH, BBICKAa3bIBaTh UICH,
(l)OpMyJ'II/IpOBaTI) CBOM MNPEAJIOKEHUA OTHOCUTECIIBHO BBIIIOJIHCHUSA HpeZ[HOXCCHHOﬁ 3aJavuu,

BBICTYIIaTh C IPE3CHTAIlUEe pPe3yJbTaTOB IO3HABATEIBHON EATCILHOCTH, IMOJYYCHHBIX CAMOCTOSTEIBHO HIIH
COBMECTHO CO CBEPCTHHKAMH TPH BBHIIIOJIHEHHH XMMHYECKOTO SKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI 10 MCCIICAOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, PeaATH3AIMK yIeOHOTO MPOEKTa, U (POPMYJIHUPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX
MCCIIeIOBAaHUH MyTEM COTJIIACOBAHUS MO3UIIMHA B X0J1¢ 00CYKICHUS U 0OMEHA MHCHHSIMH.

PerynsiTuBHBIe YyHUBepcaIbHbIe YUeOHbIEe IeiiCTBU:

CaMOCTOSTENIbHO IUIAHMPOBATh U OCYLIECTBIIATH CBOIO IO3HABATEIbHYIO IESTENBbHOCTh, ONpenenss e meau u
3a/laud, KOHTPOJMPOBaTh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH IpeiaraéMblii ajJropuTM JAEHCTBUH IpH
BBITIOJTHEHNH yUeOHBIX M MCCIIEAOBATENILCKHX 3a/1ad, BEIOMpaTh Hanbosee 3h(HEKTUBHBIN CIIOCOO MX PElIeHUs ¢ YIETOM
MOJTYYCHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKHX PEaKIUIX;

OCYHIECTBJIATH CAMOKOHTPOJIb ACATCIIbBHOCTU Ha OCHOBE CaMOaHalin3da U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATbBI

IIpeaMeTHble pe3ynbTaThl OCBOGHUS IPOrPaMMBI 110 XMMHUH Ha YIIIyONIEHHOM ypOBHE Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHMs BKIIOHUAIOT CHeNUpHIecKre I ydeOHOro mpenMmera «XWMHS» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEeHCTBUH 110 OCBOCGHMIO, MHTEPIIPETALMY 1 MPEOOPa30BaHUIO 3HAHUH, BUBI ACSITENLHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUS
U IIPAMEHCHUIO 3HAHUH B PA3IMYHBIX YYEOHBIX CHTYAIMAX, a TAKXKe B PEalbHBIX JKM3HEHHBIX CHTYaIUSIX, CBA3aHHBIX C
XuMuel. B mporpaMme 1o XMMuu npeIMeTHbIE pe3yJIbTaThl IPEACTaBIEHBI 10 T0JlaM U3yUeHHUs.

10 KJIACC
Hpe,ﬂMeTHLIe pe3yJibTaTbl OCBOCHUA KypCa ((OpFaHI/I‘IGCKaﬂ XUMUSD» OTpa)XaroT:

c(OPMHPOBAHHOCTD MPECTABICHHIA: O MECTE U 3HAYEHUH OPraHW4YeCKOW XUMHHU B CHCTEME €CTECTBEHHBIX HAYK U
e€ ponu B o0ecreyeHNH yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUH MPOOJEM SKOJOIMYECKOM, SHEPreTHIeCcKol U
MUILEBONH O€30MacCHOCTH, B Pa3BUTUM MEIHUIIMHBI, CO3JAHUH HOBBIX MATEPUAIIOB, HOBBIX HCTOYHHUKOB OSHEPrHHU, B



00eCIICUCHHH panoOHaJIbHOI'O NPUPOAOIIOIb30BaHUS, B q)OpMI/IpOBaHI/II/I MUPOBO33pCHUA U O6H1€ﬁ KYJbTYPBbI 4CJIOBCKA, a
TaKXKE 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOCMY 310POBBIO U HpHpOHHOﬁ cpene;

BJIAJICHHE CHCTEMOM XMMHUYECKHX 3HAaHMM, KOTOpas BKIIOYAeT: OCHOBOIIOJIATaloIlMe IOHATHA — XHMHUYECKHUH
3JIEMEHT, aToM, SAPO M OJIEKTPOHHas 000J0YKa aroma, s-, P-, d-aTOMHBIC OpOWTANK, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUSI aTOMa, THOPUAN3AIMS aTOMHBIX OpOUTaNIeH, HOH, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTD, CTEIICHb
OKHCJICHUSI, XUMHYECKasi CBs3b, MOJIb, MOJSIpHAas Macca, MOJSIPHBIH OOBEM, YTIIEPOAHBIA CKeNeT, (yHKIHMOHAIbHAS
TpyINa, PajMKal, CTPYKTYpHbIe (GOpMyisl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIC), H30MEpHs CTPYKTYpHAs H
MIPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONITUUECKas), W30MEpbl, TOMOJIOTUYECKUH psjA, TOMOJIOTH, YTJIEBOJOPOIbI,
KACJIOPOJI- M a30TCOJEp)Kalllue  OpPraHMYeCKHUEe COEAMHEHMsA, MOHOMEp, IOJIUMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAWHEHHS; TEOpHH, 3aKOHbI (mepuoxuveckuii 3akoH [I. WM. MeHneneeBa, Teopus CTpPOCHHUS
opranuuecknx Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHHMsS MacChl BEIIECTB, 3aKOH COXPAaHEHHS W IPEBpaIlCHHS
SHEPrHH MPHU XUMHYECKUX PEAKLHsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JieKallie B OCHOBE NMOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHHH; MPEICTAaBICHUS O MeXaHU3Max
XUMHUYECKUX pEeaKIMii, TepMOAMHAMUYECKUX M KMHETHYECKHX 3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O B3aMMHOM BIMAHUHU
aTOMOB M TPYII AaTrOMOB B MOJIeKyJaX (MHAYKTHBHbI u Me3oMepHbId 3ddexrsl, opuentantsl [ u Il popma);
(aKkToNmOTHYECKHe CBEIECHUs O CBOWCTBAX, COCTaBe, IOJIYYEeHHHM U OE30HaCHOM HCIOJIB30BAHWM BaKHEHIINX
OpPraHNYECKHX BELIECTB B OBITY M NPAKTHYECKOH JESTENbHOCTH YeNOBEeKa, OOIIMX HAYYHBIX NMPHHIUIIAX XMMHYECKOTO
MPOM3BOJICTBA (Ha IPHMepe MIPOU3BOJICTBA METaHOIA, epepaboTKH HedTH);

C(bOpMI/IpOBaHHOCTI) yMCHHﬁZ BBIABJIATH XapaKTCPHBIC ITPU3HAKH HOHHTHﬁ, YCTaHaBJIMBaTh UX B3aMMOCBA3b,
HCII0JIb30BAaTh COOTBECTCTBYIOIIUEC ITOHATHA IIPU OITMCAHNUN COCTaBa, CTPOCHUA U CBOMCTB OpPraHn4eCKux COGZ[I/IHGHI/Iﬁ;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIMKY JUIA COCTAaBJICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJIETHBIX) (OPMYII OpPraHN4eCKUX BEIIECTB;

COCTaBJISITh YPABHEHUSI XUMHUYECKUX PEAKIHA U PACKPBIBATh MX CYIIHOCTBH: OKHUCIIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakii MOCPEACTBOM COCTAaBJICHHUS DJJEKTPOHHOTO OanaHca JTHX peakUuid, peakouii HOHHOTO OOMeHa MyTEM
COCTaBJICHHS X TOJHBIX M COKpPAIIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTABIUBATH MOJIEIM  MOJIEKYJ] ~OPraHHMYECKHMX  BEIIECTB IS  WUIIOCTPALUMM HMX  XMMHYECKOTrOo U
MPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOpPMHUPOBAHHOCTb YMEHHUII: yCTaHABIUBATH IPUHAJICKHOCTh U3YUYEHHBIX OPTaHUUECKHUX BEIIECTB 10 UX COCTaBY
U CTPOCHHIO K OIpeNeNEHHOMY KIaccy/TpyIIle COSAMHEHUH, 1aBaTh MM Ha3BaHMS 110 CHCTEMATHYECKON HOMEHKIAType
(IUPAC) u npuBOAUTH TPUBUAIBHBIE Ha3BaHUS [UI OTIEIbHBIX INpPEJCTaBUTENCH OPraHMYeCKHX BEINECTB (STHIICH,
alleTUIICH, TOIYyOJ, TIHIEPHH, dTUICHIINKONb, (GeHoN, (hopManbIerus, areTalbIeru, aleToH, MypaBbHHAs KHCIOTa,
YKCYCHasl KUCJIOTa, CT€apUHOBAsl, OJIEUHOBAsI, aJbMUTHHOBASI KUCIIOTBI, TIMIUH, AJIaHUH, MajbTo3a, (PPyKTO3a, aHUIIHH,
JUBUHMIL, U30IPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHS ONPEACIATh BUJ XMMHUYECKOW CBA3M B OPTaHMUYCCKHX COCJAMHCHHUSAX (KOBAJICHTHAS W
WOHHas CBAA3b, G- U T-CBSA3b, BOJOPOAHAS CBA3b);

c(OpPMHUPOBAHHOCTb YMEHUS IPUMEHSATD TIOJIOKEHUSI TEOPUM CTPOCHUs opraHndeckux BemecTts A. M. Bytieposa
JUIs OOBSICHEHHS 3aBUCUMOCTH CBOHCTB BEIIIECTB OT X COCTaBa M CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAB, CTPOEHHE, (PU3MUECKUE U XUMUUECKHE CBOMCTBA THITUYHBIX
NPEJCTaBUTEICH Pa3INYHbIX KJIACCOB OPraHUYECKUX BELIECTB: alKaHOB, LIUKIOAJIKAHOB, AJIKEHOB, aJKaJIUEHOB, AJIKHHOB,
apOMATHYECKHX YTJIEBOAOPOJOB, CIIHPTOB, ANBACTHIOB, KETOHOB, KaPOOHOBEIX KHCIIOT, HPOCTHIX M CIOXKHBIX 3(HPOB,
KUPOB, HHUTPOCOCIMHEHWII M aMHHOB, aMHUHOKHCIOT, OEJKOB, YIJI€BOJOB (MOHO-, OH- U IIOJHCAaXapuaoB),
WITIOCTPUPOBAaTh TE€HETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHMSMH COOTBETCTBYIONIMX XHMHYECKHX PEaKIuil c
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOPMYII;

C(bOpMPIpOBaHHOCTI) YMEHUA NOATBEPKAATh HAa KOHKPETHBIX IPUMEpAX XapaKTEp 3aBHUCUMOCTU peaKHHOHHOfI
CITOCOOHOCTH OPraHn4CCKUX COG}II/IHCHI/Iﬁ OT KPAaTHOCTU U THUIIA KOBAJICHTHOM CBSI3U (G- )44 T[-CB}I?)I/I), B3aMMHOI'O BIIMAHUA
ATOMOB U I'pyIIIl aTOMOB B MOJICKYJIaX;

chOPMHUPOBAHHOCTb YMEHHS XapaKTepH30BaTh HCTOYHHKH YTIIEBOJAOPOJHOIrO ChHIpbs (HedTh, MPUPOAHBII ras,
YTOJIb), CIIOCOOBI €T0 MepepaboTKU U MPaKTUUECKOe NPUMEHEHUE IPOYKTOB NIepepadoTKy;



C(bOpMPIpOBaHHOCTI) BJIaJICHUA CUCTEMOM 3HAHUM O C€CTCCTBCHHO-HAYYHbIX METOJAaX IO3HAHUS — Ha6J'IIO,HeHI/II/I,
HU3MEPCHNHU, MOACIIUPOBAHNH, DKCIICPUMECHTEC (peaJ'ILHOM u MI)ICJ'IGHHOM) 1 YMCHUS NIPUMCHSATH 3THU 3HAHUS,

C(bOpMI/IpOBaHHOCTL YMEHUA NMPUMCHATH OCHOBHBIC OII€palln MBICITATEIILHON JeATEILHOCTH — aHaIN3 U CHUHTC3,
CpaBHCHHUE, 0606HI€HI/IC, CUCTEMATU3allUI0, BBIABICHUC TMPUYNHHO-CICICTBECHHBIX CBsI3eH — s HU3YUCHUA CBOMCTB
BCHICCTB U XUMHUYCCKHUX peaKuHﬁ;

C(bOpMI/IpOBaHHOCTL yMeHHﬁZ BBISIBJISITh B3aMMOCBS3b XHMHUYECKHX 3HAHUN C TOHATHAMH H MpEaACTABJICHUAMA
JAPpYrux €CTCCTBCHHO-HAY4YHBIX NPEAMETOB JIA 0oJiee OCO3HAHHOTO ITOHUMAHHUS CYIIHOCTH MAaTE€pUaJIbHOTO €AMHCTBaA
MHpa, UCI0JIb30BaTh CUCTCMHBIC 3HAHHUA II0 OpFaHH‘-IeCKOﬁ XUMUH JIA OOBSACHCHHUS H IIPOTHO3UPOBAHUSA ﬂBHeHHﬁ,
HUMEHOIINX €CTECTBECHHO-HAYYHYIO IIPUPOAY,

c(OPMHPOBAHHOCTh YMEHHI: IPOBOIUTH PACU€Thl 10 XUMHUYECKMM (opMyllaM M ypaBHEHHSM XHMHUYECKHX
peakIii ¢ MCHOJIb30BaHHEM (DH3MYECKHX BEIHIHMH (Macca, 00BbEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOIIHX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacyEThl MO HAXOXKICHUIO XUMHYECKOH (hopMyibl BellecTBa IO W3BECTHBIM
MAacCOBBIM JIOJISIM XMMHUYECKHX HJIEMEHTOB, IIPOAYKTaM CrOpPaHUsl, INIOTHOCTH I'a3000pa3HBIX BEIIECTB;

c(OpMHPOBAaHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATh C IMO3MIUN SKOJIOTHUECKON
0e30MacHOCTH TOCJICACTBUSL OBITOBOM W NPOHM3BOACTBEHHOH JEATEIHHOCTU YeEJOBEKa, CBI3aHHOW € IepepabdoTKOM
BEIIIECTB, MUCIOJIb30BATh MOJYYCHHBIC 3HAHHS I IPUHITHS TPAMOTHBIX PEIICHUH MPOOJIEM B CHTYAIUSIX, CBSI3AHHBIX C
XUMUEH;

chopMHUPOBAHHOCTh YMEHHIA: CAMOCTOSTEIBHO [UIAHUPOBATH U TIPOBOIUTH XMMHUYIECKHI SKCIICPUMEHT (IIOTyYCHIE
M U3y4YeHHE CBOWCTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC DPEAKIMU YIJICBOJAOPOJOB DPA3IMYHBIX KJIACCOB U
KHCJIOPOJICO/ICPIKAIINX OPTaHUYECKUX BEIIECTB, PEIICHHE IKCIICPHUMEHTAIBHBIX 38184 [0 PACIIO3HABAHUIO OPraHUYECKUX
BEIIECTB) C COOJIOJICHHMEM TNpaBWil 0e30MacHOro OOpalleHUs] ¢ BEIICCTBAMH K J1abOpaTOpHBIM 00OpPYJIOBaHUEM,
dbopMymHpoBaTh  II€Nb  HCCIEAOBaHHs, MPEICTaBIATh B  pasiuuHOil  dopMe  pe3ynbTaThl  IKCIEPUMEHTA,
QHAITM3UPOBATH U OLICHUBATH MX JOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTb YMEHUIL:

co0rolaTh IpaBUia HKOJOTHUECKU IIeJIecO00pa3HOro MOBEAEHHS B ObITY M TPYIOBOH IEATEIBHOCTH B LEISIX
COXPaHEeHHUs CBOETO 3/I0POBbs, OKPY’KaIOIIel IPUPOIHON Cpelibl U JOCTIKEHHA €€ YCTOMUMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHS HA KMBBIC OPraHM3MbI ONPEICIIEHHBIX OPraHUYECKUX BEIECTB,
noHumas cMbici nokaszarens [1JIK;

AHAJIM3UPOBATH HeHeCOO6pa3HOCTI> MNPUMEHCHHUSA OPraHUYECCKUX BCIICCTB B MPOMBINUICHHOCTU U B 6I>ITy C TOYKH
3pCHUSI COOTHOICHUS PUCK-II0JIb3a;

c(OPMHPOBAHHOCTh YMEHUIi: OCYILECTBIISATh LEJICHANPABICHHBIA MOUCK XUMHUYECKONW MH(OpMAIMK B pa3IMYHBIX
WCTOYHUKAX (Hay4yHas W y4yeOHO-HaydHas JIUTepaTypa, cpeiacTtBa MaccoBod uHpopmanmu, MHTEpHET M Apyrue),
KPUTHUYECKH aHAIM3UPOBaTh XUMUYECKYI0  HMH(OpMaLUIO, nepepabaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUH  C
MOCTAaBJICHHOH yueOHOM 3a1aueii.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmeHnoBanue pa3aenos u TeM KonnuecTBo yacos ONEKTPOHE
n/m IIPOrpaMMEI Bcero Koutponpneie — Ilpaktnueckune 0bpa3zoBarTe

paboTsI paboThI
Paznen 1. Teopernueckue 0CHOBBI OPraHM4eCcKOi XUMHHU

1.1 Ilpenmer oprannueckoi xumun. Teopus cTpoeHus 12
oprannyeckux coenunenuii A. M. bytieposa

Uroro no pazneny 12
Pazgen 2. Yraesoaopoast

2.1 IlpenenpHble yrineBOgOPOIbI — ANKaHBI, 10



Ne HaumenoBanue pas3zneinos u teM
n/m MIPOTPaMMBI

UKJI0AJIKaHbI

2.2 HenpenenbHsle yrineBogOpObl: aJKEHBL, aJIKaIUCHBL,

AJIKMHBI

2.3 Apomaruueckue yrieBoAOPOIbI (apeHBI)

2.4 TlpuponHble HCTOYHUKH YTIIEBOJAOPOAOB U HX
nepepaboTka

2.5 TanorennpousBoHEIE YIIIEBOIOPOLOB

Hroro no pasgeny

Paznen 3. Kuciopoacoaep:xkaime opraHu4ecKue CoeTNHEHUS

3.1 Cuuptsl. Oenon

32 Kap60HI/IJ'H>HI>Ie COCIUMHCHUA: aJIbACTHU/IbI U KCTOHBEI.

Kap6onossie kucnotsl. Cioxxabie 3¢upbl. XKupsl

3.3 Vraesoxst

Hroro no pazneny

Pa3nen 4. A3oTcoaep:ikainiue opranndeckue coeuHeHHUs

4.1 Awmusbl. AMMHOKHCIOTHL. benku
Hroro no pazneny

Ha3Banue monyJst
Pa3nen 1. BoicokoMos1eKyasipHbIE COeTMHEHHS

1.1 BricokoMomIEKyIISIPHBIE COEAUHEHUS

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
HNOYPOYHOE INIAHUPOBAHHUE

10 KUIACC

Ne Tema ypoxka
n/m

1 IIpeamer u 3HaUEHNE OPTAHUIECKON XUMUH,
MpeJCTaBICHHE 0 MHOTO00pa3uy OPraHMYeCKUX
COCTMHEHUI

2 DNeKTPOHHOE CTPOSHHE aToOMa yTiieposia (OCHOBHOE U
BO30YXIEHHOE COCTOsIHMS). BalleHTHBIE BOBMOKHOCTH

aToMa yriepoaa

3 XuMuueckast CBSI3b B OpPraHU4Y€CKHUX COCIUHCHUAX.

MexaHu3Mbl 00pa30BaHMsl KOBAJICHTHOH CBSI3H,
cIocoOBbl pa3pblBa cBsA3el

4 Teopust cTpoeHHs OpraHMYEecKUX coeluHeHuil A. M.

bytneposa

5 Bunas! usomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs.
OnexTpoHHbIe 3QHEKTHI B MOJIEKYIaX OPraHUYECKHX

COEIMHEHNI

6 IIpeactasneHue o KIacCUPUKALMU U CUCTEMaTHIecKas

HoMeHknatypa (IUPAC) opranndeckux BelecTs

7 Knaccugukarus peakiuii B OpraHuuecKol XUMHH
8 CucremaTuzaiys 1 0000I1IeHEe 3HAHMI 110 TEME

9 AJKaHBI: TOMOJIOTHYECKUH psifl, 00mast hopMya,
HOMEHKJIaTypa U U30MEpHsl, HIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYTT

KonunuecTBo yacos ONEKTPOHE

Bcero Kontponsuble — I[IpakTuueckue 00pa3oBarte
paboThI paboTsl
18 1
11
4
5 1
48
16 1
27 1
15 1
58
13 1 2
13
S5 1
5
136 3 6
KonnuectBo yacoB [ara |

Bcero Konrtpomenble [Ipaktuueckne H3YICHUA

paboThI paboThI of



/o

10
11
12
13

14

15
16

17
18

19

20
21

22
23

24
25
26

27
28
29
30

31
32

33
34

35
36

Tema ypoxka

HowmeHnknarypa u u3oMepusi alkaHOB
®dusnyeckre 1 XUMHYSCKUE CBOWCTBA AJIKAHOB
Xumudeckue CBONCTBA aIKaHOB

Haxoxnenune ankanoB B npupoje. CriocoOsl

IIOJTYUYCHHUSA U IIPUMCHCHUE aJIKAHOB

[uknoankaHsl: 00mmast hopMysia, HOMEHKIATYpa 1
H30MEpHsl, 0COOCHHOCTH CTPOCHUS U XUMUYCCKHX
CBOIACTB, CIIOCOOBI Oy YCHHUSI U IPHMCHCHHUE

XuMHUECKHE CBOMCTBA IUKJIOAIKAHOB

Perienue pacyéTHBIX 33724 Ha ONIPE/ICIICHUE
MOJIEKYJIIPHOI (pOpMYJIBI OPraHMYECKOTO BEIIECTBA I10
MaCCOBEIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B €r0

cocrtaB. CucreMaru3anus 1 00001eHre 3HAHUH 110
TEME

Pemenue PacUuC€THBIX 3aJa4 Ha BBIBOJ (l)OpMyJ'I
OPraHNn4YCCKUX BCIICCTB

AJIKeHBI: TOMOJIOTHYECKUH psifl, o01as popmyia,
HOMEHKJIATypPa, MEKTPOHHOE U IPOCTPAaHCTBEHHOE
cTpoeHne MoJekya. CTpyKTypHas U IUC-TpaHC-
H30MepHs AJIKEHOB

dusnyeckre U XUMUYECKHE CBOMCTBA aJIKEHOB.
IIpaBuno MapkoBHIKOBa

CriocoObI MOTyYEeHHUS U IPUMECHEHHE AIKCHOB
TIpaktuyeckas padota Ne 1 mo teme "Ionydyenue
STUJICHA U U3YYCHHE €r0 CBOUCTB"

Pemenne pacu€THBIX 3a1a4 Ha OIIPE/IEJICHUE
MOJIEKYJISIPHOH (POPMYJITBI OPTaHUYECKOTO BEIeCTBA

AJKaZueHbl: CONPSHKEHHBIE, U30IMPOBAHHBIE,
KyMynupoBaHHbIe. OCOOEHHOCTH NEKTPOHHOTO
CTPOEHUS

XUMHUUEeCKUe CBOMCTBA CONPSKEHHBIX TUEHOB
Crioco0sI TTOITydeHus ¥ IPUMEHEHNE allKaIueHOB

AJKHHBIL: TOMOJIOTHYECKUH psif, oOmas Gpopmyoia,
HOMEHKJIATyPa, JEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ, (PH3HMIEeCKUe CBOCTBA

XHUMHUYECKHEe CBOMCTBA aIKMHOB

KadecTBennsie peakuny Ha TPOWHYIO CBSI3b

Crioco0sI TToITydeHus ¥ IPUMEHEHNE aIKHHOB
Pemenne 3amaq: pacuyérsl Mo ypaBHEHHUIO XUMHIECKOM
peakuuu

CucremaTtuzanus 1 0000IICHIE 3HAHUH 110 TEME
ApEeHBI: TOMOJIOTHYECKHIT psill, 00mast hopmya,
HOMEHKJIaTypa. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE

CTPOEHHE MOJIEKYJ OEH30J1a U TOIyOJa, UX
(husuueckue cBoicTBa

XuMHUUYeCcKUe CBOMCTBA APCHOB: pCaKIUU 3aMCIICHUA

XuMHUUYeCcKUe CBOMCTBA ApCHOB: p€aKInunu
MPUCOCAUHCHU S, OKUCIICHUE TOMOJIOT'OB OcH3ona

OCoOEHHOCTH XUMHUYECKHX CBOWCTB CTUPOIIA

Pemenne pacuéTHBIX 3a/1a4 Ha OIIpeieTIeHNe

Bcero Konrtponbnble [Ipaktuueckue H3YICHUA

N

L)

[EEN

KonnuectBO yacoB

paboThl

paboThl

[Hara

o(



/o

37
38

39

40
41
42

43
44
45

46

47
48

49
50
51
52
53
54

55
56
57

58
59

60
61

62
63

Tema ypoxka

MOJIEKYJIIPHOH (pOpMyJIBI OPraHMYECKOTO BEIIeCTBa
CriocoObl OJTy4YeHUs U TPUMEHEHHE apeHOB
T'eneTnueckas CBSA3b MEXKAY Pa3IMYHBIMU KJIaCCAMU
YIJIEBO/I0POJIOB

Pacu€tsl o ypaBHEHUSIM XUMUYIECKUX PEAKIIHA.
CuctemaTusanus 1 0000IICHIE 3HAHUM 110 TEME

IIpuponuslii ra3. [TomyTHble He(TSIHBIE ra3bl
KameHHBI yrosb 1 IpOAyKThI €ro nepepadoTKH
Hedts u cioco6s! €€ nepepaborku. IlpuMeneHue
MPOJIYKTOB TepepaboTku HedTh

I'enernyeckas cBsI3b MEXAY pa3siInYHBIMHA KJIaCCaMHU
YrieBoaopoaoB

raJ'IOFCHOI'IpOI/ISBOJIHI)IC YTJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHUE; pCAaKIUN 3aMCIICHUA IraJIor€Ha

JeiicTBue nienoydeil Ha raJoreHIpPON3BOIHBIE.
B3anmopeiicTBIE TUTAIOTeHATKAHOB ¢ MaTHHEM H
IUHKOM

CucremaTuzanus 1 0000IIeHHE 3HAHU TI0 pa3eiy
"Yrnesomgopoast"

KouTponbHas pabota o teme "YriaeBogopoasr”
[IpexensHBle 0JHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUT
psin, obmast hopMyJia, CTpOSHHE MOJICKYJI, U30MEpUs,

HOMEHKJIaTypa, Kiaccudukanus, pusnueckne
CBOICcTBa

XuMHUuecKrue CBOCTBa NpeACIbHBIX OAHOATOMHBIX
CITUPTOB

Crnoco6bl NONy4YeHUs! U IPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB

IIpoctsie 3¢upbl: HOMEHKIATYPa U H30MEPHS,
0COOEHHOCTH (DM3UYECKUX M XUMHUUYECKUX CBOIMCTB

MHoOroaToMHBIE CIMPTBI: STUIEHIIMKOIIb U TIUIEPHH,
uX (U3NYECKHe U XUMUIECKHE CBOICTBA

CriocoObl MOTy4YeHUs] U IPUMEHEHHE MHOT0aTOMHBIX
CIIHPTOB

DeHOI: CTPOCHHE MOJICKYJIBI, (DU3MUIECKUE CBOMCTBA.
TokcuuHOCTH peHoNa

Xumuueckre CBOUCTBa (heHoa
CriocoObl MoJTy4YeHus 1 IpUMEHEHHE (heHoIa

IIpakTuyeckas pabota Ne 2. Pemenue
JKCIIEPUMEHTAIBHBIX 331124 110 TeMe "CHHupTHI 1
¢denomnbr"

CucremaTtuzaiys 1 0000IIEHNE 3HAHHI 110 TEME
AJBIETHIbI U KETOHBI: JIEKTPOHHOE CTPOEHUE

KapOOHIIIEHOM TPYIIIEL; TOMOJIOTHYECKUE PSAABI, 00IIas
(dopmyia, ©30MepUs 1 HOMEHKJIATypa

ANBIETHIBI U KETOHBI: (pU3nYecKre CBONCTBA; peaKIiK
MIPUCOEIUHEHHUS

PeaKHI/II/I OKHMCJICHUA U KaY€CTBCHHBIC pEAKIIUU
aJIbACTU/I0B U KETOHOB

Cnoco0Obl MOJIy4YC€HHA aJibACTUI0B U KETOHOB

OZ[HOOCHOBHI)IG MpeaACIbHBIC Kap6OHOBI)Ie KHCJIOTHI,

KonnuectBO yacoB

Bcero Konrtponbnble [Ipaktuueckue H3YICHUA

paboThl

paboThl

[Hara

o(



Ne Tema ypoxka KonunuecTBo yacos [Hara

n/m Bcero Konrponbhbie Ilpaktuueckue H3Y4CHHA
paboThI padoThI of

0COOEHHOCTH CTPOEHHSI UX MOJIEKYII

64 W3omepus u HOMEHKIATypa KapOOHOBBIX KHCIIOT, UX 1
(husnyeckue cBoMCTBa

65 Xumuueckue CBOMCTBA NPENEIbHBIX OJHOOCHOBHBIX 2
KapOOHOBBIX KHCIOT

66 OcobeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI. 1
MHoroo0pasue KapOOHOBBIX KHCIIOT

67 OcobeHHOCTH CBOMCTB: HENPEIEIbHEIX U 1
apoOMaTUYECKUX KapOOHOBBIX, TUKaPOOHOBBIX,
THJPOKCUKapOOHOBLIX kucioT. [IpeacTaButenu
BBICIINX KapOOHOBBIX KHCIIOT

68 IlonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KHCIOT 1

69 Cmoco0Osl HoMy4eHUs M IPIMEHEHHE KapOOHOBBIX

KUCIIOT

70 CrnoxHble 3¢UpbL: TOMOJIOTMYECKUH psif, oOmmas 1
(opmyna, ©30MepHs U HOMEHKIIATypa

71 Dusuueckue u XUMHYECKUE CBOHCTBA (DHUPOB 1

72 Pemenue pacu€THBIX 3a1a4: 110 YPaBHEHHUIO 1

XUMHUYECKOI peaklny, Ha ONpeeIeHue MOJIEKYIIPHON
(hopMyJIIBI OPraHMYEeCKOTO BEIIECTBa

73 IIpaktmaeckas pabora Ne 3. Pemenne 1 1
9KCIIEpUMEHTANBHBIX 3a]1au 110 TeMe "KapOoHoBbIe
KUACIOTHI. CIoXHBIE d3PUpHI"
74 Kupsl: ctpoenue, Gpusmyeckue U XUMUIECKHE 1
CBO¥CTBa (THIPOIH3)
75 OcobeHHOCTH CBOMCTB JKHPOB, COJEPIKAIUX OCTATKU 1
HEIpeAEIbHBIX )KUPHBIX KHCI0T. JKupsl B mpupoie
76 Mbuia Kak conu BEICHINX KapOOHOBBIX KHCIIOT, HX 1
Morolee aeiicteue. [IoHATHE O CHHTETHYECKHX
morommx cpencrax (CMC)

77 Teneruueckas cBs3b yIII€BOLOPOIOB U 2
KHCJIOPOICO/IEPIKALUX OPTraHWYECKUX BEIECTB

78 Pacuérel o ypaBHEHMAM XMMHUYECKHUX PEaKLUI 1

79 Cucremaruszanus u 0600IIeHUE 3HAHUH 110 TEMe 1

80 OO0mas xapakTepucTUKa yIiIeBOJ0B U KiIacCU(pUKAIMS 2

YI1€BO/10B (MOHO-, TU- U MOJIUCAXapUIbl)

81 Monocaxapunsl: pH3NUECKHE CBONCTBA U HAXOXKICHUE 2

B IIPUpOIE
82 [IIpumeHeHue IIOKO3bI, €€ 3HaUECHHE B 1
JKHU3HEESTEbHOCTU OpraHu3Ma
83 [ucaxapuusbl: caxapo3a, MajlbTO3a U JIAKTO34. 2
Haxoxxaenue B mpupoze U NpUMEHEHUE TUcCaxapuioB
84 Iloaucaxapuipl: CTpOEHHE MAKPOMOJIEKYJI, 1
(usnyecKkue U XMMUUECKUE CBOUCTBA, IPUMEHEHUE
85 TIlonsaTne 00 HCKYCCTBEHHBIX BOJIOKHAX 1
86 Peuenue pacueTHbIX 331a4 Ha ONPEEICHUE 10U 1
BBIX0J1a [IPOJIYKTa PEAKLMU OT TEOPETUUECKH
BO3MOKHOT'O
87 Cucremaruszanus u 00600IIeHNE 3HAHNH 10 pa3aery 2
88 Kourponsnas pabota no teme "Kucnoponcoaepxamune 1 1

OpraHWYEeCKUe COSAMHCHUS"

89 AwmuHBI: KiIacCU(pUKaALNS, CTPOSHHE MOJIEKYJI, 00IIas 1



Ne Tema ypoxka KonunuecTBo yacos [Hara

n/m Bcero Konrponbhbie Ilpaktuueckue H3Y4CHHA
paboThI padoThI of

(hopmyia, u30Mepus, HOMEHKJIaTypa U (pU3HYECKHe
CBOMCTBa

00 Xwumnueckue CBOWCTBa anu(aTHUECKIX aMUHOB

01 AHWIMH: CTpOCHHE aHWIINHA, OCOOCHHOCTH 1
XUMHUYECKHUX CBOWCTB aHUJIMHA

92 Cnoco0bl nomy4eHus ¥ NPUMEHEHNE aNH(PaTHIECKHUX 1
aMHMHOB

03 AMMHOKHCIIOTBI: HOMEHKIIATypa U U30Mepus, 2
¢dusnueckue cpoiicTa. OTAeNbHBIE IPECTABUTEINH 0.
aMHMHOKHCIIOT

94 Xumuueckue CBOWCTBA AMUHOKHCIIOT, MX 1

OHoJIOTHYECKOE 3HaUeHe aMUHOKHUCIIOT. CHHTE3 U
THJIPOJIN3 TICTITHUIOB

O5 benku Kak IpUPOJHBIE MONUMEPHI; CTPYKTYPBI OENKOB 1
06 Xumuueckue cBOHCTBa GENKOB 1
97 Asorcoaepsamye reTepOLUKINYECKHE COCAUHEHUS. 1

HyKJ'IeI/IHOBLIe KHCJIOTBI: COCTaB, CTPOCHUEC U
OHoJIOrHuecKas POJib

08 IlIpaktudeckas pabora Ne 4. Pemenne 1 1
AKCIEPUMEHTAIILHBIX 337124 110 TeMe
"A3oTcoepiKaIniye opraHnyeckue CoeqMHeHus"

99 Ilpaktuyeckas pabora Ne 5. Pemenne 1 1
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "Pacmo3naBanme

Al

OpPTraHNYE€CKUX COCINHCHUU

100 Hrorosas xoHTponbHas paboTa (IPOMEKYTOUHAS 1 1
arrecranus) 3a Kypc xumun 10 kimacca

101 OcHOBHBIE NOHATHSA XMMUH BBICOKOMOJIEKYJIIPHBIX 1
COeIMHEHUH U METObI UX CHHTE3a —IIONIUMEpHU3aIus
U NOJIMKOHECHCALHS

102 Ilmactmaccsl. YTummsamus 1 nepepadoTka IacTHKa 1
103 OmnacroMepsl: HATYpalbHbI CUHTETUUECKUE KayUyKU. 1
Pe3una
104 BomokHa: HaTypallbHbIE, HCKYCCTBEHHBIE, 1
cuHTernueckue. Ilonumepsl cnenuanbHOro
Ha3HAYECHUS
105 IIpakrtuueckas padota Ne 6. Pemenue 1 1

JKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe ""Pacmo3naBanue
IUIACTMAcC M BOJIOKOH"

106 Obobuenue u cucTeMaTH3aLHs U3Y4€HHOTO 1
MaTepHana 1o TeMe "BrIcoKoMOoNeKyIIpHbIe
coequHeHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 6

YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

» Xumus, 10 xinace/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., Aximoneproe o6miectBo «M3maTenscTBo

«HpocsemeHI/Ie»



» Xumus, 11 kmace/ I'abpuensu O.C., OctpoymoB W.I'., Crnankos C.A., JIéskun A.H., AkunonepHoe o0miecTBo

«3narensctBo «IIpocBemenuer

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



