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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpaMma 1o XMMHUU Ha YPOBHE CpeJHEro oOIIero oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelbHOI MpPOrpamMmbl
cpeanero obuiero oopazoBanust MBOY «COL Ne 8 umenu byceiruna M.W.», nmpencraBieHHbIX
B ®I'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKHU IJIAHUPYEMBIX pPE3yJIbTATOB TYXOBHO-
HPABCTBEHHOT'O PAa3BUTHS, BOCIHTAHUS W COIMAIU3AIUUA OOYYAIOIIMUXCS, TMPEJCTABICHHBIX B
paboueii mporpamme Boctiutanus MbOY «COII Ne 8 umenu byceirnna M..y.

XvuMHs Ha YpOBHE YIJIyOJEHHOIO H3Y4YEHMs] 3aHHMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro ooOpa3zoBanusi ywammxcsi 10-11 kmaccoB. HM3yuenue mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MPO(GUIBLHOTO OOYYEHHS, TPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO IMOJATOTOBKY BBITYCKHUKOB IKOJBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HM B COLUyME, a
TakKe Ui MPOJOJKeHHs oOydeHHs B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHS SBIISICTCS OJTHOU U3 MPUOPUTETHBIX JUCIHILTNH.

B mporpaMMe mno XMMHMM Ha3HaYeHHE IMpeaMeTa «XUMUS» IMOJIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3alMOOOYCIIOBJICHHOCTH LIeJIeH, CofepKaHus, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
NOJATOTOBKU BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SBJISIIOTCS CJEIYIOLINE BBINOIHIEMbIE
MPOrpaMMOii 0 XUMUU HYHKITUH:

UH(POPMALMOHHO-METOJUECKas, peanusanus KOTOpOM o0ecrieunBaeT  IOJIy4EHUE
MPEJICTaBICHUS O LIETSAX, COJAEp>KaHUU, OOIIel cTpaTerud oOydeHHUs, BOCIIUTAHUS U Pa3BUTHUS
00y4aroIuXxcs CpeICTBAMHU MIPEIMETA, U3y4YaeMOro B paMKax KOHKPETHOTO MPOQuIIs;
OpraHU3allMOHHO-TUIAaHUPYIOIIas, KOTOopas MpeaycMaTpUBaeT ONpelIeJeHUuEe: MPUHIUIIOB
CTPYKTYpHUPOBaHMSI M TIOCIIE0BATEIBHOCTH N3YUYEHHs yUEOHOr0 MaTepHasa, KOJIMUYEeCTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEePHCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0y4arommxcs B pamMKax HTOrOBOM
aTTecTanuu B GopMe eMHOTO roCcy1apCTBEHHOI0 IK3aMeHa M0 XUMHUH.

[Tporpamma jyist yriryOiaEHHOTO U3YUCHUST XUMUH:
yCTaHABIMBAET WHBAPHAHTHOE MIPEIMETHOE CO/Iep KaHue, 00sI3aTeNIbHOE IS U3YUYEHHUS B paMKax
OTJIENbHBIX MPOQHIIEH, IpeycMaTpUBAET paclpeeIeHue U CTPYKTYpUPOBAaHUE €ro MO Kilaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTUHHUAM/pa3iesaM Kypca;

Ta€T MpPUMEpPHOE paclpeesieHne Y4YeOHOro BPEMEHM, PEKOMEHIYEeMOIo i H3y4YeHus
OTJICTTBHBIX TEM;

npeJiaraeT IpUMEpHYIO MOCIeI0BaTEIbHOCTh 3yUEHUsl y4eOHOro MaTepuana ¢ y4€ToM JOTHKU
MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKITPEAMETHBIX CBS3EH;

TaéT METOJMYECKYI0 MHTEpPIpETaluio Ieled W 3afad U3ydeHUs IpeaMera Ha yriayOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro oOIiero odpa3oBaHMA,
COJIEp)KaTeIbHON  XapaKTEepPUCTUKU  IUIAHUPYEMBIX  pe3yJlbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro o0IIero 00pa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX,
MpEeIMETHBIX), a Takke C Y4€TOM OCHOBHBIX BHUJOB Y4YeOHO-TIO3HABaTENIbHBIX JIEHCTBUMI
00yyYaroIerocs 1o OCBOCHUIO COJEPKAHUS IpeaMeTa.

[Io Bcem Ha3BaHHBIM TMO3UIMAM B MpOrpaMMe IO XHMHH TpPeayCMOTpeHa
IPEEMCTBEHHOCTh C OOYy4YeHHEM XHMMHU Ha YpOBHE OCHOBHOro o0Iero oOpasoBanus. 3a
npeaeiaMd  yCTAaHOBJICHHOM MPOTrpaMMONl MO XHMHH — 00s3aTeNbHOM  (MHBApHUAHTHOM )
COCTaBJISIIOLIECH cofiep kaHusl yueOHOTo npeaMera « XUMHUs» 0CTaércsi BO3MOXKHOCTh BBIOOpa ero



BapHaTUBHOW COCTABJIAIONIEH, KOTOpask TOJIKHA ONPEENAThCA B COOTBETCTBUU C HaIlpaBJICHUEM
KOHKPETHOTO POoduIIsi 00yUeHHUS.

B coorBercTtBUM ¢ KoHuenTyaiabHbIMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YpOBHE CpeHero oobiiero oopa3oBaHusi XUMHs Ha YPOBHE yriyOJIEHHOrO M3y4YEeHHs HaIlpaBJIeH
Ha peaJn3aliio IPEEMCTBEHHOCTH C IOCIEAYIOLIMM 3TalloM IOJyYE€HUS XHMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX M OpPraHU3alusaX CpeIHero npodeccuoHaibHoro oopa3zoBanus. B 31oif cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yIIyOJieHHEe TEOPETHYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BBIOPABIINX
onpeAenéHHbli Mpopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIeIyIONIero MoayYeHUs
XHUMHUYECKOT0 00pa30BaHMs B OpraHu3anusx npodeccruonansnoro odpasosanus. Hapsny ¢ atum,
B cBere TpeOoBanuii ®I'OC COO x mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS GdeaepalbHON
00pa30BaTeNbHON MPOTPaMMBI CPETHEr0 OOIIero 0O0pa30BaHUs W3YUYCHHE IMpeaMeTa « XHUMHUSDY
OPUEHTUPOBAHO TAK)KE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAILHOTO PA3BUTHSI O0YYarOIINXCA,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHain3aluu y4eOHOTro
Tpyda W  OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIHUX  MEXIUCHUIITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsiomuMu  TIpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJNEHHOTO WU3YyUEHUS SIBISIFOTCS
yrayonénnbie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckass xumus». [lpu
OTpeieIieHUU TOJIXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3alllH COACPKAHHS 3TUX KYypCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpuHATH nojioxeHus ®I'OC COO o paznuuusx 06a30BOro u
yrayOiaEHHOTO yPOBHEH U3yUeHUS MpeMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmas ¥ HEOpraHudeckas
XUMUSD» COCTABIISET COBOKYIMHOCTh NMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. JTa CUCTEMa 3HAHUMU IOJIy4aeT ONpelel€HHOE TEOPETUUYECKOe
JOTIOJTHEHHWEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOnbIIMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€EHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YyBEIUYEHUS 00bEMa 3HAHMM O XUMHMUYECKMX OJIIEMEHTax W
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U yIriIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepuoanyeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSETCS C
TOYKH 3pEHHs] PHEPreTMYECKHMX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXke ¢
TOYKM 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. l3yueHHe THUNOB peaKIUil JOIOJIHAETCS
(dopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMHUYECKHX MPOIeccax U JIEKTPOIN3Ee PACIUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKO XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH yaensieTcss ocoboe BHUMaHHe BorpocaM 00 3JIeKTPOHHBIX 3 dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEepXKaHHWE KYPCOB XUMHHM YIIIyOJIEHHOTO ypOBHS
U3Yy4YEeHUs JUId KJIACcCOB ompeenéHHOro mpoduis (riaBHbIM 00pa3oM Ha HX CTPYKTypy U
XapakTep JIOMOJIHEHUH K 0o0IIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Il KIAcCOB XHWMHUKO-(DH3MYEeCKOro
npodwmis 60ibIIOE 3HaYEHHE OYAyT UMETh AJIEMEHTHl y4eOHOro MaTepuasia Mo ooumei XuMum.
[Ipu u3yueHum mnpenMera B JAHHOM CIy4yae aklEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOPUs
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl W DHEPIHM, 3aKOHBI
TEPMOJNMHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUSA O CTPOSHUH BEILECTB U IPYTOE.

B T0 ke BpeMst B cofiepKaHUH MpeMeTa JUIsl KJIIAaCCOB XMMHMKO-OMOJIOTUYECKOro mpodus
OonbIINi yAenbHBIN Bec OyaeT UMeTh OpraHuueckas XuMus. B aTom ciydae mpenocraBisercs
BO3MOXKHOCThH Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHU3alluy KJIETKU Kak



OMOJIOTHYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOISAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHCHTHBI, KaK JIMIIUIBbI, 6GJIKI/I, YTJIICBOJAbI, HYKJIICMHOBBIC KHCJIOTBI U JpPYTHC. HpI/I 9TOM
3HAaHUS O COCTAaBE€ M CBOWCTBAxX MNpEICTaBUTENIEd OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CJIy>KaT OCHOBOM JUIS M3YYEHHS CYIIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHHs, TUILEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOEHUS OOLICHAYYHBIX
MCTOJOB IIO3HAHHA W OIIbITA IPAKTHYCCKOI'0 NPUMCHCHHA HAayUHbIX 3HAHUU HU3YUCHHUC MMPCAMCETA
«XuMus» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MCXKIPCAMCTHBIX CBA3AX C y‘-IGGHbIMI/I npeaMeTaM, BXOIAAIIHMMU B COCTaB MPCAMCTHBIX
obnacreii «EcrecTBeHHO-HayuHble MpeaMeThl», «Martematuka u uHpopmaTtukay u «Pycckuit
SI3BIK U JIUTEPATYypay.

[Tpu uzyuenum yuyebHOro mpenmera «XuMHs» Ha yriayOJIEHHOM YpOBHE TaKkKe, KaKk Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAaHME OCHOB HAyKH XHMHH Kak 00JIacTH
COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOM JEATENbHOCTH YeJIOBeKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJNbTyphl. Perienue 3Toil 3amaun Ha yriayOiaEHHOM ypOBHE M3y4YeHUS
npeMeTa MPEAToIaraeT pealin3auio TaKuX IeeH, Kak:
dbopMupoOBaHHE TPEICTABICHUN: O MAaTepUAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX H
MMO3HABAEMOCTH SIBJICHHI npupoansl, 0 MCECTC XHMMHHU B CHUCTCMEC CCTCCTBCHHBLIX HAYK U eé
BeIyllell polu B 0OeCleyeHUH YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA: B PEIICHUU TpobdiieM
HKOJIOTUYECKOM, IHEPTreTUUECKON U MUILEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3[JaHUU
HOBBIX MATEpUANIOB, HOBBIX HCTOYHUKOB OJHEPrHH, B OOECHEUYEHUU PAIMOHAIBHOTO
IPUPOONOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYJIbTYpPhI YENIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

OCBOCHHME CHCTEMBbI 3HAaHUH, JEKAIIUX B OCHOBE XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
HpeIlCTaBJ'IeHI/If/'I O CTPOCHUH BCHICCTBA HA PAa3HBLIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHWYCCKUX peaKm/Iﬁ, 0 XMMHUYCCKOM PAaBHOBECHUH, paCTBOpax MW AHUCICPCHBIX CHUCTEMAX, 00
OOIIMX HAayYHBIX MPUHLUIAX XUMUYECKOTO ITPOU3BO/ICTBA;

dopmupoBaHHe y OOYYarOIIUXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHX 3HAHUHU U1 OOBSCHEHMs KIIOUEBBIX MAEH M MpoOJIeM COBPEMEHHOW XUMHHM, JUIs
OOBSICHEHUS! W TPOTHO3UPOBAHMS SIBJICHUHN, HMMEIONIUX €CTECTBEHHO-HAYYHYIO TPHUPOIY;
IPaMOTHOTO PEeUIeHUsl MpoOJIeM, CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBAHMS, aHaIM3a U OLEHKH C
MO3UIMI  HKOJIOTUYECKOM ©O€30MacHOCTH MOCIEACTBUN OBITOBOM M  MPOM3BOACTBEHHOU
JeSITeIbHOCTH YeJIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOU3BOJICTBOM, HCIOJb30BAaHUEM U
nepepadoTKOM BEIIECTB;

yriayOjieHHe MpeICTaBIeHUH O HayYHbIX METO/axX MO3HaHMs, HEOOXOJUMBIX JJIsi MPUOOPETEHHS
YMCHI/II\/JI OPUCHTHPOBATLECA B MHPEC BCUICCTB U 0O0BSICHEHUS XUMHYECKUX $IBJ'ICHPII7[, HUMCHOIIIUX
MECTO B IIPUPOJIE, B TPAKTUYECKOHN EATEIBHOCTH U MTOBCETHEBHOM KU3HU.

B nmane peanuszanmuu NEepBOOYEPENHBIX BOCIUTATENbHBIX M Pa3BUBAOIUX (YHKIUN

IIEJIOCTHOM CHCTEMBI CpeaHero oOIero oopa3oBaHUS MPHU M3YYEHHUU IpeaMeTa «XUMHs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MTPHOOPETAIOT TAKKE IEeJIN U 3a/1a4H, KaK:
BOCIIUTaHHE YOEXAEHHOCTH B IO3HABAEMOCTU SBICHMHA TNPHPOJBI, YBOKEHUS K IpOLECcCy
TBOpPYECTBA B o0acTu TECOPECTUYCCKUX U MPUKIAIHBIX I/ICCHC}IOBaHI/Iﬁ B XMMMHU, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU;
pa3BUTHE MOTHUBAIMM K OOYYCHHI0O W TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;
Pa3BUTHEC TMO3HABATCJIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIBHBIX W TBOPYCCKUX crocoOHocCTeH
oOyuaromuxcs, (OpMHUPOBaHME y HHUX CO3HATEIBHOTO OTHOIIEHHS K €aMOOOpa3oBaHUIO U
HENpPEepPHIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCIEHIHOM Mpo¢eCCHOHaIbHOW M OOIIECTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase KU3HH;



(dbopMHpOBaHUE YMEHHI U HABBIKOB Pa3yMHOT'O IPUPOAOTIOIH30BAHNUS, PA3BUTHE IKOIOTUIECKON
KyJbTYpPBI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM IeATEeTHhHOCTH.
OOmiee 4UCIIO YacoB, MPEAYCMOTPEHHBIX [UIS W3YYCHUS XHMUHU Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, cocrabiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEIeIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer © 3HaYeHHWE OPraHUYECKOM XUMHH, NPEACTABICHHE O MHOT000pa3uu
OPraHMYECKHUX COCIUHECHUM.

ONEKTPOHHOE CTPOEHHE aToMa YIJepojaa: OCHOBHOE U BO30YKIAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHUYECKUX COCHUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHU3Mbl 00pa30BaHHUs KOBAJCHTHOU
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIBI NepeKpbIBaHUS aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranundeckux euiects. [lonsaTHe o cB060AHOM pajnukaie, Hykjieoduse u nexkrpodue.

Teopust crTpoeHust opraHuyeckux coeauHeHuit A.M. bytiepoBa u  coBpeMeHHbIE
IIPEJICTABICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOCHHUS OPTraHUYECKUX COEIMHEHUM.
Monekynsipable ¥ CTPYKTypHble Gopmyibl. CTpykTypHBbIE (OpPMYIIBI pPa3sTUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepusa. Buasl wH30oMepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MONEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[IpencraBienue o kiaaccuduKauu OpraHudeckux BemecTs. [loHsTHE 0 QYHKIIMOHATHHOM
rpynne. I'omonorus. I'omonoruueckue panel. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NPEACTaBUTENCH.

OcobeHHocTn M Ki1accUpUKAIUs ~ OpraHMYecKux  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHMsI BEIECTB U UX NPEBPAIECHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHWE U  TOpPEHUE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHUYEeCKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuii psij ajkaHoB, oOmias ¢popmysia, HOMEHKJIATypa U H30MEpPHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl AJKAHOB, SP-TMOpUAM3ALUS aTOMHBIX
opOuTaneit yriepoja, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XVMMHUYECKHE CBOMCTBA AJIKAHOB: PEAKLUHU 3aMEIICHUS], N30MEPHU3a1H, IEeTUIPUPOBaHuS,
UUKIU3alliy, TUpoJN3a, KpeKuHra, ropeHwus. [IpeacraBneHne o MeXaHU3ME peakuui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U MPUMEHEHHE aJIKaHOB.

Huknoankansl. O6mmas ¢opmyia, HOMEHKIATypa U nzomepus. OcoOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) HUKIoaIKaHOB. CrlocOoOBI MOMYyUYeHHS U PUMEHEHUE IUKII0ATKAHOB.

Anxkensl. ['oMonornueckuii psji alkeHoB, oOuias ¢popmyiia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKeHOB, SP2-TMOpHIM3aIMsi aTOMHBIX OpOMTanen
yraepoaa, o- u n-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMICTBA QJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIIECHUS B O-




MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peakiiu Ha ABOWHYIO CBs3b. CIIOCOOBI MONYYeHHS U TPUMEHEHHUE alIKCHOB.

AJKa/IUEHBI. Knaccudukanus aJKaJUuEeHOB (conpspkEHHBIE,
W30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XUMHYECKHX
CBOWCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuzanusi conpspKEHHBIX
nueHoB. CriocoObl OTYYEeHUs ¥ IPUMEHEHHE aJIKaIueHOB.

Anxunbl. 'oMmonorndeckuil psija ankuHOB, o0mias ¢hopMylia, HOMEHKIATypa U MU30MEpHsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusnyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3allud U TPUMEpPU3aLUU, OKUCIeHUs. KucioTHbIE CBOMCTBA aJKHHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakIi Ha TPOilHYI0 CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

Apomartudeckue yrieBo1opoabl (apeHbl). ['oMonoruueckuii psa apeHoB, od1mas Gpopmyia,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEH30J1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHUCJIEHHE TOMOJIOTOB Oen3ona. [IpencraBienue 00 OpuEeHTHPYIOIIEM JIEHCTBUU 3aMeCTUTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJIOB, KapOOKCUIBHOH, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJy4€HHS UM IPUMEHEHUE  apoOMaTHYECKHX
YIJIEBOJOPOIOB.

[Mpuponnsrii ra3. [lomytHsle HedTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaenue. KameHHbii
yIroib ¥ OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHI, KaTATUTUYCCKHK), pUPOPMUHT, Upoiu3. [IpomyKTel mepepaboTku HEPTH, HX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsi3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuun 3amMeleHus
rajoreHa Ha THAPOKCOTPYIITY, HUTPOTPYIIy, IMAHOTPYIITY, aMuHOrpynmy. JleiictBue Ha
rajoreHnpou3BOAHBIE BOJAHOIO UM  CIOMPTOBOTO pacTBopa wEnouu. B3aumopeiicTBue
JUTaJIOTEHAIKAHOB C MarHueM U LUHKOM. [loHATHE 0 MeTalioopraHMYecKUX COEIUHEHUSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCIIEPUMEHTAIbHBIE METOJbl W3YYEHUs BEUIECTB M WX NPEBPALICHUN: NU3yUEHHE
¢u3nyecKux  CBOWMCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIHUIl
YTIEBOIOPOAOB Pa3NUYHBIX KJIaccoB (oOeclBeunBaHWE OPOMHOI WIIM MOJHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/eHa C aMMHAayHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepoJa W BOJOpOJa B OPraHMYECKUX BEIIECTBaX,
MOJlyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHHue ¢ Koiekuusmu «Hedtb» u
«Yromb», ¢ oOpa3laMu TUIaCTMAcC, KaydyyKOB M PE3WHBI, MOJEIHPOBAHUE MOJEKYI
YTJIEBOJIOPOOB U TaJIOTEHIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckue CoeIMHEeHNUsI.

[IpenenbHble omHOATOMHBIE cnUpThl. CTpoeHHE MOJEKYyJ (Ha MpUMepe METaHoJa U
sTanona). ['omonmornyeckuit psia, obiiast popmyia, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIaMH ~ CIUPTOB. XHMMHYECKHE CBOMCTBA: pEAKIMU 3aMEIIEHHUs, JeruApaTaluu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYeCKUMHU KuciotaMu. KadecTBeHHas
peakuus Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJA HAa OPraHM3M YeJOBEKa.
CrniocoObl oTy4eHHs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie a¢upsl, HOMEHKIAaTypa U uzomMepus. OcoO0eHHOCTH (PU3MUECKUX U XUMUUYECKUX
CBOMCTB.

MHOroaroMHble COHUPTHI — ATUICHTIUKOIb M TIUIEpUH. DU3MUECKHE M XUMUYECKHE
CBOMCTBa: peakluu 3aMEIIeHHs, B3aUMOJAEWCTBHE C OPraHUYECKMMH W HEOPraHWYECKUMU




KHCIJIOTaMH, Ka4eCTBEHHAsl PEeaKklrs Ha MHOroaTOMHbIE cHUpTHL. [IpeacraBieHne o MexaHusMe
peakiuii Hykieo(uIbHOro 3amenieHus. JlelicTBrue Ha opraHu3M yenoBeka. CrocoObl moydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO s/Ipa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIS
peakuuu Ha (enon. TokcumuHocTh (enona. CriocoObl MOMy4YeHHS W TNPUMEHEHHe (eHoma.
®enonpopManbaeriuaHas cMoa.

KapOoHunbHBIE COEAMHEHUS — albAETHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIbHOM Tpymnmbl. ['oMonoruyeckue psapl anbIerug0oB M KETOHOB, oOmias ¢opmyia,
M30MEpPUSl M HOMEHKJIarypa. PU3MyUecKue CBOWCTBA AJBJIECTUIOB UM KETOHOB. XHUMHYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIEeTUJIOB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyd4eHUs U MPUMEHEHHUE albJIeTHJ0B U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBA OJIHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIIOT. BOMOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIIOXKHBIX ddupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, JUHONEH08ds KUCAOTEL.  CrocoObl
MOJTyYeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonorndyeckuii psa, odmiast ¢popmysa, U30MEpHs U HOMEHKIJIATypa.
®u3nuecKkue 1 XMMHYECKHE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, pusnueckue U XMMUYECKHUE CBOMCTBA MKUPOB: TMJIPOIU3 B KUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapaxktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBonoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTo3a, rajlakrosa, pubdosa, 1e30Kkcupuoosa.
®usnyeckue CBOWCTBA M HaxoxkJaeHWe B npupoae. PDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUAHOW TIpyINN, CIMPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTH
opranusma. [lucaxapuapl: caxapo3a, ManbTO3a W JakTo3a. BoccraHaBiuBaromye u
HEBOCCTaHaBIUBatolMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHue B mpupoje u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1einono3a. CTpoeHHue MaKpOMOJIEKYT
KpaxMmajia, TJIMKOI€Ha M ILeJUIr0JI03bl. (Pu3Nueckue CBOMCTBA KpaxMalla M LEJUTIOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THAPOJIM3, KAaUECTBEHHAs peakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJIJTIOJI03bI: TUAPOIIN3, OTyUEHHE d3PUPOB LETI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

OKCIEepUMEHTAIbHBIE METO/Abl M3YYEHMsI BELIECTB W WX MPEBpalllEeHUI: paCTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOACWCTBHUE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaerusl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcunom meau(ll)), peakuus roumepruna
¢ rugpokcuom menu(ll), xumuueckne cBoicTBa pacTBOpa yKCyCHOM KHUCIIOTHI, B3AUMOJIEHCTBUE
pacTBopa rroko3bl ¢ Tuapokcuaom meau(ll), BzammoseiicTBue Kpaxmaia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTANIBHBIX 337au 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHI. ClIOKHBIE
3hUpB.

A3oTcoaep:kauye OpraHuyecKne CoeINHeHusl.




AMUHBI — OpraHM4YecKHMe MpOU3BOJHbIE aMMuaka. Kiaccupukanuss aMUHOB:
anrpaTUUecKue U apoMaTUYecKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opmyia, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anr(aTHUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACWCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOM KHCI0TON. COM aIKuIaMMOHUS.

AHUIMH — NIpeICTaBUTENb aMUHOB apoMaruyeckoro psaa. CtpoeHne anunuHa. B3aumuoe
BJIIMSIHME TPYI aTOMOB B MoOJjeKyje aHuiInHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWinH. CrocoOBbl MONYyYEHUS W TMPUMEHEHHE alu(paTHYECKUX
amMHHOB. [losyueHune aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u  uszomepus. OrthenbHble IPEICTAaBUTENH  O-
AMUHOKHCJIOT: TJIMUIMH, alaHuH. Pu3nyecKkue CBOMCTBA aMHHOKUCIOT. XMMHYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHUH, pEaKius IOJIMKOHACHCAINH,
oOpa3oBaHue NENTUAHOM cBs3u. buosornyeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M THAPOJIU3
HENTUI0B.

benkn kak npuponHeie nonumMepsl. IlepBuuHas, BTOpHYHAas M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalys, KaueCTBEHHbIE pEaKluu Ha
OenKu.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHMsI BEIIECTB W UX MPEBPAILEHUI: pacTBOPEHUE
0enKoB B BOJE, JleHaTypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE pEaKkMM Ha OEJIKU, pelIeHue
HKCIEPUMEHTAJIbHBIX 33/7a4 10 TeMaM «A30TCOJEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OpraHMYECKUX COEAMHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJSIDHBIX COECJUHEHMI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPU3ALUs U TOJINKOHICHCALINS.

[TonumepHsie MaTepUaIbL. [Tnactmaccel (monu3TUIIEH, HOJIUIIPOIUIIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nosaud THIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

OnactoMepbl:  HATypajJbHBIH  KaydyyK, CHHTETMYECKHE Kayuyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HarypasibHbIE (XJIONOK, HIEPCThb, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmepsl ciennanbHOTO Ha3HaYeHUs (Te(IIOH, KeBIap, 3IEKTPOIPOBOASIINE TOJTUMEDPHI,
OunopasznaraeMble OJIUMEPDI).

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHMsI BEIECTB U UX NPEBPAICHUN: 03HAKOMIICHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pelIeHue
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IIIACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxosxnenne MosekynsapHOi (pOpMyJibl OPraHUYECKOTO0 COEMHEHUS 110 MAaCCOBBIM JI0JISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJSIPHOW (OpMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB pPEeaKIIMU U/UITU UCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (popMyIIbl
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJY4YEHHS,
oTpezieNieHue JI0JIM BBIXOJa MPOIyKTa PeaKIMU OT TEOPETUYECKH BO3MOMXHOTO.

MeXnpeamMeTHbIE CBA3N.

Peanuzanus MeXnpeaIMeTHBIX CBs3€l IPU M3yYEeHHWH opraHmyeckod xumuu B 10 kitacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, Tak U
MOHSTHUN, IPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAyYHBbIE TOHATHA: SIBIEHUE, HAyYHBIH (akT, TUmoresa, TEopus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIETTMPOBAHUE.




®dusuka: maTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIecTBa, (PU3UYECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusm, SKocucTema, omochepa, MeTaboIn3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUE, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIICBOIbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, JCPMECHTHI.

['eorpadus: mone3Hbie HCKOMAEMBbIE, TOTUIHBO.

TexHOoJIOTHS: TUIIEBBIC TPOAYKTHI, OCHOBHI PAIlHOHATHHOTO MTUTAHMSI, MOIOIIIUE CPEJICTBA,
MaTepHalbl U3 UCKYCCTBECHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBLIAS 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUECKUl 3nemMeHT. M3otonel. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTUYeCKHe YPOBHH M HOJYPOBHU. ATOMHBIE
opoOutanu. Kinaccudukaims XMMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenesnenue
9JIEKTPOHOB TI0 ATOMHBIM OpPOMUTASAM. DJIEKTPOHHbIE KOH(MUIYpalUd aTOMOB 3JEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypaluyu HOHOB. DIEKTPOOTPULATEIbHOCTb.

Ilepuonnueckuit  3akoH u  llepuogudeckas cucTtemMa XUMHUYECKMX  DJIEMEHTOB
J.M. MenpneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmonmyeckoil CHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIIECTB IO IpyHrnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMHu4ueckasi CBA3b. BHIbl XMMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJNIMYECKas.
MexaHn3mbl o0pazoBaHMs KOBaJICHTHON CBSI3H: OOMEHHBIH
U JIOHOPHO-aKLIENITOPHBIM. OHeprus M JyHMHAa CBS3U. lloJNSpHOCTH, HANpPaBIEHHOCTh U
HaCBILAEMOCTh KOBAJIEHTHOW CBsA3U. KpatHble cBA3u. BomopoaHas cBaA3b. MexXMONeKyIsIpHbIE
B3aUMOJICHCTBUSI.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b DIJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne o0 KOMIUIEKCHBIX coequHeHHusX. CocTaB  KOMIUIEKCHOIO — HOHa:
KOMILJIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XHUMUHU.

BemectBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTpOE€HHMS. THIIBI KpPHCTAUIMUECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne o qucnepcHeIx cucreMax. MctuHHble pacTBOpsl. [IpencraBienne o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacbllleHHbIE M HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMoOcTh. Kpucramioruaparsl.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKUX BEILIeCTB. TpHBHANbHbIE Ha3BaHUSA
OTJIEIbHBIX MPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccugukaius XuMUYECKUX peakiiuil B HEOPraHMYeCKol U OpraHn4ecKoil XuMuH. 3aKoH
COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAIICHUS SHEPIHH MPU XUMHYECKHX
peakuusax. Temnosbie 3 (HEKThl XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKopocTh XMMHUECKOHN peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (akTopoB. ['oMoreHHbIe
Y TeTEpOreHHble peakuuu. Katanus u karanm3aTopsl.



O6parumble W HeoOpaTuMmble  peakiuu. XuMHYeckoe paBHOBecue. KoHcranTa
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOXKEHHUE XUMHUYECKOTO PaBHOBECHSI:
TEMIIepaTypa, JABJICHHE W KOHUEHTPAlMU BEIECTB, Yy4YacCTBYIOIIMX B peakuuu. [IpuHuumn
Jle llarense.

OnekTpoiauTnueckas auccounanusa. CunbHble #  cinadble  AMeKTpoduThl. (CreneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejo4yHas. BogopoaHslii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHusd. OKUCIUTENb WU
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUS. BakHeWlue OKUCIUTENIH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHWs BEHIECTB M WX MPEBPAlICHUM: Pa3JIOKEHUE
IEPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIW3aTOPa, MOJENIHM KPUCTAIIMYECKHX PpEHIETOK,
IPOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHWKATOPOB, U3yUYEHUE BIUSHUS PA3INUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

[lonoxenune HemerauioB B llepuoguyeckoil cuctemMe XMMHYECKHMX 3JIEMEHTOB
.. MenneneeBa 1 0COOGHHOCTH CTpOeHHsI UX aToMoB. Du3nyeckue CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bopopoa. Ionmyuenne, ¢puszndeckne m XMMUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH |
HEMETaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxmeHue B mpupope, cnocoObl MOMydeHus, GU3NIEeCKue U XUMUYECKHE
cBoiicTBa. ['amoreHoBoopoabl. BaxkHellne KHUCIOPOACOIEpKAIIUE COCAUHEHUS TaOT€HOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI TOIY4YEHHUs TajJoreHoB. [I[puMeHeHne rajloreHoB U
UX COEMHEHUH.

Kucnopon, o3os. JlaboparopHble M HPOMBILUIEHHBIE CHOCOOBI MOJYYEHUS KHUCIOpOJa.
®dusznueckue M XHUMHYECKHE CBOWCTBA M IIPUMEHEHHME Kuciopojga U o030HA. Okcuiabl u
MEPOKCH/IBI.

Cepa. HaxoxxaeHue B MpHUpPOAE, CIOCOOBI TMOJNYyYeHHUS, (PU3MUECKHME U XUMHUYECKHE
cBoiictBa. CepoBomopon, cyiabdunbl. Oxcua cepsi(IV), oxcun cepri(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUH.

A3zor. Haxoxnenue B MNpupoje, CIOCOObI MONMy4deHHs, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabpl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yaoOpeHusl.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOTy4deHHs, (PU3NYECKHEe U XUMHUYECKHUE
cBoiictBa. Dochuaet u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJHU.
[Tpumenenue dochopa u ero coeaunenunit. @ochopHbie yaA0OpeHHUs.

Vrnepon, HaxoXJaeHWE B TpUpoae. AJutoTporHble Moaudukanuu. dusmdeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTBIX BeEHIECTB, oOpa3oBaHHBIX yriaepoaoMm. Oxkcun yraepoma(ll),
OKCH]T yriepona(lVv), yroJbHas KHCJIOTa " ed COJIH. AKTUBHUPOBAHHBII
yroJib, aacopbuus. Oymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. [IpuMeHeHHe MNpOCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €TI0 COSANHEHHI.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MOMydeHHs, (pU3NUecKrue M XUMHUYECKHE
cBoiictBa. Okcun kpemuusi(IV), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOoJIy4eHHUE, BUIbI CTEKIIA.

[Tonoxenune meraminoB B [lepuoandeckoil cucteMe XuMHUUYECKUX 3J1eMeHTOB. OCOOCHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gpu3nueckue CBOMCTBa METAIJIOB.
[IpumeneHue MeTayioB B ObITY U TexHUKE. CIIaBbl METAIIIOB.




DIEKTPOXUMHUYECCKUN Psil HAMPsDKEHUH MeTaioB. O01ye crnocoObl MOMy4YeHHs] METAJIIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIITYPrHUs, dAeKTpoMeTaITyprusi. [IoHsiTHE 0O KOPPO3UK METAJUIOB.
CniocoOblI 3aIIUTI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeTtaiioB IA-rpynnsl Ilepuoauueckoil CUCTEMBI XMMHUYECKHUX
sneMeHToB. HaTpuii u xanuii: monydeHue, pU3nYeckrue U XMMHUECKHUE CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka metauioB IIA-rpymnmber [lepuogudeckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: MoJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOICTBa,
MPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHu. KECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AnIOMUHUE: TONy4YeHHe, (PU3MYEeCKHe W XMMHYECKHUE CBONCTBA, MPUMEHEHUE MPOCTOTO
BElIeCTBA M €ro CoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mas xapakrepucTuka MeTawioB nobouynsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®du3nueckue U XUMHYECKUE CBOMCTBA XpoMa U €ro coeauHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lonyuyeHnue u npuMeHEHUE Xpoma.

®dusznueckue M XMMHYECKHME CBOMCTBA MapraHia M €ro CoeIuHeHWi. BakHelmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nuecKkue 1 XMMHUYECKHE CBOICTBA Xkeje3a U ero coeAnHeHui. OKcuabl, THAPOKCHUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIJIaBoB.

dusznyeckue U1 XMuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonyuenue u npuMeHeHue
MeIU U €€ COCIMHECHUM.

[{uuk: momyudeHue, pusnueckue U XUMUYECKHe CBOcTBa. AMGPOTEpHBIE CBOMCTBA OKCUAA
Y TUJIPOKCH/IA [IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NuHKa U ero COeAMHEHUH.

DKCIepUMEHTAIbHBIC METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPAllleHUN: n3y4deHrue o0pas3ion
HEMETaJJIOB, TOpeHue cephl, ¢ocdopa, *Keie3a, MarHusg B KUCIOPOJE, M3YUEHHE KOJICKLUU
«MeTaiel ¥ CIUIaBbDY, B3aUMOJAECHCTBUE IIEIOYHBIX M IIETOYHO3EMEIbHBIX METAIOB C BOJOU
(BO3MOYHO HCITIOJIb30BAHKE BUEOMATEPHUAIIOB), B3aUMOICICTBHE LIMHKA U XKeJle3a C PaCTBOPAMHU
KHCJIOT U LIENOYeH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKHE aHHOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCUIOB aTIOMUHUS U [IUHKA C PaCTBOPaMH KUCIIOT U
HIeJI0Yeil, pelIeHre SKCHEpPUMEHTAIbHBIX 3adad 1o TeMmaMm «l'amorene», «Cepa u €€
COoeIMHEHU», «A30T U pochop U uX coeAMHEHUs», « MeTallsibl TJIaBHBIX MOATPYII», «MeTanmis
MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHnr yCTONYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAYUHBIX
METOJaxX IO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HayuHble NpuHIUIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYYEeHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMblinieHHbIE
CIoCOOBI MOMYYSHHsS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpYKaIoIeH cpeapl H
€ro nmocyuencTBus. Posb XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMmHs U 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucCnonb30BaHUS
JIEKapCTBEHHBIX MperapaToB. Poib XUMUN B pa3BUTHU MEIUITUHBI.

XvMHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Polb XuMuM B oOecrieueHUN
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beiroBas xumus. IlpaBuna 6e3omacHOro
WCITOJIH30BaHUS MPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B celbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHualbl, KpacKH, CTEKJIO, Kepamuka. Marepuansl
JUTSL 371eKTpoHUKU. HaHoTexHOmOornu.




Pacu€rHblc 3amaun.

Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Ui 00bEMY OIHOTO M3 YYAaCTBYIOIMX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OJHO W3 BEIIECTB HMMEET MPHUMECH, Macchl (00BbEMma,
KOJIMYECTBA BEILIECTBA) IIPOJYKTa peaxkuum,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEACIIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO
BEUIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHILIEHTpAalMM BEILECTBA B PacTBOpE, JOJIM BBIXOJA
IPOAYKTa peakluu OT TEOPETUUECKH BO3ZMOXKHOIO.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3€ MpU M3YYEHUM OOLIEH M HEOPraHMYECKONW XMMHH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK U NOHSTHUH, IPUHATBIX B OTJEJbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAyuYHbIe IOHSTHA: SIBIEHUE, HayuHbIH (akT, rumoresa, TEOpHs,
3aKOH, aHajh3, CHHTE3, KiIacCUpUKAIMs, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®uznka: Mmarepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEHTPOH, HOH,
U30TOIBl, PAaAMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUIl YpOBEHb, BELIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYMHBI, €IUHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorusi: kierka, oOpraHu3M, OJKOCHUCTeMa, Owocdepa, MeTabOIM3M, MaKpo- W
MHUKPORJIEMEHTBI, O€NKH, >KUPbI, YIJIE€BOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, FOPHbIE TOPO/Ib, ITOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorus:: XuMU4ecKkasi MPOMBIIIJIEHHOCTb, METAJUTYPIUs, CTPOUTENIbHBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX Ipernaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PUAIIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.
[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [MPOTPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBHHM C CHCTEMHO-IEATEIHHOCTHBIM ITOJXOJOM B CTPYKTYpPE JIMIHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamera «XHUMHsS» Ha YPOBHE CpeaHero oomero oobpazoBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON TPa)TaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOMIPEIEICHUIO;
HaJU4Yhe MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTH UM  CIIOCOOHOCTh  OOy4YaroIIMXCs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIAMU W HOPMAaMM TOBEICHUS; HaJIHuue
MIPABOCO3HAHUS, SKOJOTHIYECKON KYJIBTYPBI; CIIOCOOHOCTh CTAaBUTH IICJIH M CTPOUTH YKM3HCHHBIS
IUIaHEL.

JIMIHOCTHBIC Pe3yJIbTaThl OCBOCHHS IMpeaMeTa «XHMHs» OTPakaroT cHOPMHPOBAHHOCTH
OTIBITa MTO3HABATENBHON U MPAKTHUYECKON NEATENbHOCTH 00yYalONINXCs B IPOIecce peann3aiun
00pa3zoBaTenbHON AESTETHHOCTH.

JIM9HOCTHBIE pe3yibTaThl OCBOCHHSI MpeAMeTa «XHUMHUS» OTPaKaT cHOPMUPOBAHHOCTH
OTIBITa MTO3HABATEIPHON M TIPAKTHUYECKOHN JEATSIIBHOCTH O0YYAOIINXCS B TIPOIECCEe PealTU3allin
00pa30oBaTeNbHOH 1eATETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

OCO3HaHUS O00YUYaIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00sI3aHHOCTEH, YBAKECHUS K
3aKOHY W ITPABOIIOPSIIKY;

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMaxX W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;



TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3/IaHMH yUEOHBIX NMPOEKTOB,
peleHnH yueOHBIX U MO3HABATEIbHBIX 33124, BHITTOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI JPyTuX
NpY aHAJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

[ICHHOCTHOTO OTHOUICHUSI K HCTOPHYECKOMY M HAay4YHOMY HACJEIUI0 OTEYeCTBEHHOU
XUMHUU;

YB@KEHHsSI K IPOLECCY TBOPYECTBA B OOJIACTH TEOPHH W MPAKTHYECKOTO MPHUIIOKCHUS
XMUMHH, OCO3HAHMsI TOTrO, YTO JaHHbIE HAyKM €CThb pEe3yJibTaT JINTENbHBIX HaOIIONEHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;

UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHMH M HOCJIEIYIOLIEM aHalu3e
UHOPMALIUU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM OTEUECTBEHHOW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAallUH, CBSI3aHHbIE C XMMUYECKUMU SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIGHUBaThb CBOE IIOBEIEHHE M IIOCTYNKHM CBOMX TOBAapuUIlEed C IMO3UIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS ITOCIIEICTBUH ITOCTYIIKOB;

4) ¢popmupoBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMAaHHS I[IEHHOCTEH 3J0pOoBOro W 0e€30MacHOro obpas3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOirofcHus TpaBuil 0e30MacHOro OOpalieHHs ¢ BEIICCTBAMH B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYIOBOU AEATEIBHOCTH;

NOHMMAaHHUS LEHHOCTH TMpPaBWJ WHIUBUAYAIBHOTO W KOJUJICKTHBHOTO 0€30MacHOTro
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHITHS BPEIHBIX NPUBBIYEK (YHNOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHs);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATSIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTH€ B pEIIEHUH NPAaKTUYECKUX 3a7ady COLUAIBHOM
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3yUeHHIO Mpodeccuil pa3iIudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XUMUH;

YBa)KEHU K TPYLY, JIIOJAM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIBHOW TpPaeKTOPUH 0Opa30BaHMUS,
Oyaymiel mpodeccuu U peanus3alnuu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKHU IENIecO00Pa3HOr0 OTHOIIEHHS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

TOHWMAaHHS TII00ATBFHOTO XapaKkTepa dKOJOTHYECKUX MPOOIIeM, BIHSHUAS YKOHOMUYECKUX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COILIMATILHOM Cpeibl;

0CO3HAHMSI HEOOXOJAUMOCTH HCIIOJIb30BAHMS JJOCTIDKEHUH XMUMHM JIJISl PEIICHUS] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETIPHUSTHS JEHCTBHA, MPUHOCSIIINX BPEIl OKPYXKAIOMIEH MPUPOIHON Cpere,
YMEHHUSI POTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U NPEAOTBPAILLATh UX;

HAJIMYMA Pa3BUTOIO HSKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KyJIbTYphl, OIbITA
NEeSITETHHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS WMH B
MI03HABATENbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHHA XeMO(POOHH;



7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
00IIeCTBEHHOW MPAKTHKU;

MOHWMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHHs €€ ponu B (HOPMHUPOBAHHH
paIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaIOIeM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W
PEIICHUH TIPOOJIEM COXPAaHEHHS TPUPOJHOTO PABHOBECHSI;

yOSKIAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHHU JIJIi COBPEMEHHOH IWBUIM3AIUU: B €&
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHnH YCIOBHIA YCIIEITHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB ITO3HAHUA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCITOJIb30BATh IMOTyYaeMbIe 3HAHUS JIJIs
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXKAIOIIET0 MHUpa U MPOUCXOISIIIMX B HEM HM3MEHEHUH,
yMEHHUS JieJaTh 000CHOBAaHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS JTAHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUUYECKHE 3HAHMS JUISl PEIICHHS MTpoOiieM
B pEaJIbHbIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CamMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIyYCHHMIO HOBBIX 3HAaHUW 1O XUMHUM B COOTBETCTBHUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

HHTEpECa K OCOOEHHOCTSAM TpyJda B pa3IMYHBIX cdepax NpodecCHOHATBHON
JIESITCILHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yJbTaThl OCBOEHHS IMPOrpaMMbl MO XMMHHM Ha YpOBHE CpPEIHErO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HauuMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEKIUCIUILINHAPHbBIE
(MexmnpenMeTHbIe) OOLIeHayYHbIe TOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B MTO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCcTeMa, HayyHbIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpcalibHble  ydeOHble  JieficTBHs  (IIO3HaBaTeNIbHBIE, KOMMYHHUKaTHBHBIE,
peryisTuBHbIE), obecrieunBatone  (GopMupoBaHue — (YHKIUOHAJIBHOW  TIpaMOTHOCTH U
COLMAIBHOW KOMIETEHIMH 00yUaroIInXcs;

CHOCOOHOCTh ~ OOYy4YarOIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble Yy4yeOHble ACWCTBUS B IO3HABATEIbHOH W
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHble pe3ysibTaThl OTPa)XalOT OBJAJEHUE YHHUBEPCAJIbHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMU U PETYJIITHBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/ibHBbIE YHMBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBble JJOrnUecKue AeMCTBUSI:

CaMOCTOSITENIbHO (OPMYITUPOBATh W AaKTyaJU3UpOBaTh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



ONpEACIATh LEIU ACSATEIbHOCTH, 3alaBas IapaMeTpbl M KPUTEPUM HMX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

WCIIOJB30BaTh IPU OCBOCHUM 3HAHUN IPUEMBI JIOTMYECKOIO MBIIIICHUS: BBIICIATh
XapakTepHble TNPU3HAKK TIOHSATHM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHMSI OT/IEJIbHBIX (h)aKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKIIHA;

YCTAaHABJIMBATh IPUYUHHO-CJICICTBEHHBIE CBA3U MEXKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTh JIOTMUECKHUE pacCyXIeHUs (MHIAYKTUBHbBIC, JACIyKTUBHBIE, 110 aHAJIOTUN),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATh B IpOLiecce MO3HAHHUS HUCHOJIb3yeMble B XUMHUHM CUMBOJUYECKUE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad, NPUMEHATHh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IIPU3HAKOB U3yYaeMBbIX BEILECTB U XMMHUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUH;

dopMyiupoBaTh 1€MW 3aJa4d  MCCIEAOBAaHHSA, HCIOJIb30BATh IIOCTABIEHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IIPOBEIEHUS YYCHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMmyiupoBaTb O00O0OIIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUSI.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAaThCS B pPa3IMUHbIX HCTOYHUKAX HMHPOpMaUK (HAy4YHO-TIOMYJIsIpHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO Ppa3IWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(dbopMynMpoBaTh 3ampochl U TNPUMEHSATh pPa3IMYHbIE METOJbI IPU TOUCKE U OTOOpE
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

pUOOpETaTh OMBIT MCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpeacTaBiIeHUs] WH(GOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BAaTh HAYUYHBIM S3bIK B KauyecTBE CpeAcTBa INpu paboTe C XUMHUYECKOU
uHpopMaLuel: MPUMEHSATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

MCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHE CPEICTBA HATJITHOCTH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYk/1aeMOH TEMbI B X0OJIe JUaora U/UiH JUCKYCCHUH,
BBICKa3bIBaTh UieH, GOPMYIINPOBATH CBOU MPEIOKEHNUS OTHOCUTEIBHO BBIITOJIHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYNAaTh C IPE3EHTALMENd pe3yJbTaTOB I03HABATEIbHOM AEATENBHOCTH, IMOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTa, MPaKTU4YEeCKOM paboOThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,



peanu3zanuu y4eOHOro MpoekTa, U (POPMYIMPOBaTH BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM IMyTEM COTJIACOBAHUS ITO3UIIUI B X0 00CYKICHUS U 0OMEHA MHCHHSIMH.

PeryasiTuBHbIe yHHBepcaJibHble YUeOHbIE 1eHCTBHS:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO IO3HABATENBHYIO JESTEIBHOCTD,
onpenenss e€ eI W 33Ja4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblid ITOPUTM JICUCTBUN TIPU BHITIOJHCHUH yYE€OHBIX M MCCIIEOBATEIBCKUX 3a/1a4,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yYETOM MOJYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb JESITEILHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl 0 XUMUU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeaHEero o0mero oO0pa3oBaHMs BKIIOYAIOT CrienupUYecKue I y4eOHOro MmpeaMera
«XuMHs» HAaydHbIE 3HAHUSA, YMEHUS U CIOCOOBI JCWCTBUU MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO
3HaHUW B PA3IUYHBIX yYEOHBIX CUTYyallUAX, a TAaKXKe B pPEaJbHBIX XKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XuMuM TpeIMETHBIC PE3yJbTaThl MPEACTABICHBI I10
rojiaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEJACTABICHUN: O MECTE€ M 3HAUYCHUHM OPTraHWYECKOW XHUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ pOJu B 00ECIEUeHNH YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA B
peltieHun mpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUECHUU
palMoOHATIBLHOTO MPUPOIONIONIB30BAHUS, B ()OPMHUPOBAHUM MHUPOBO33PEHHSI U OOIIEH KYJIbTYphI
YeNOBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIUE
MOHATUS — XHUMHYCCKHH D3JIE€MEHT, aToM, SAAPO M 3JIEKTpOHHAs 00ojo4yka atoma, s-, pP-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToOMa, THOpUIW3allds aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNlerT,
(GyHKIMOHAIbHAS TPYINA, PajuKal, CTPYKTypHbIe (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIE), M30MEpHUsSl CTPYKTypHas M MPOCTPAHCTBEHHAsl (TeoMeTphYecKasi, ONTHIeCKasl),
WU30MEpbl, TOMOJIOTHYECKHN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOJAEpKAIINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEDP, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS; TEOpWHU, 3aKOHBI (mepuommveckuii 3akoH [[. 1. MenpaeneeBa, Teopusi CTpOeHUs
oprannyeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHUsI MacChl BELIECTB, 3aKOH
COXpaHEHUS W TPEBPAIIECHUS DSHEPTUU TIPH XHUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMAaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOJAMHAMUYECKMX M KHHETHYECKUMX 3aKOHOMEPHOCTAX HX
MPOTEKAHHWs, O B3aMMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuenTanTsl [ u Il pona); dakromoruueckue CBEACHHUS O CBOWMCTBAX,
COCTaBe, MOJyYCHUH B 0€301MaCHOM HCIIOIh30BAHUH BRKHEUIIINX OPTaHUYIECKUX BEIIECTB B OBITY



U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLMX HAay4YHbIX MPUHIMIAX XUMHUYECKOTIO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJA, IepepaboTKU He(PTH);

COPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHbIE  NPU3HAKM  IOHATHH,
yCTaHABJIMBATh UX B3aUMOCBA3b, HCIOJB30BATH COOTBETCTBYIOIIUE IOHATHS IpPH OMHUCAHUH
COCTaBa, CTPOEHHUS U CBOMCTB OpPraHUYECKUX COEMHEHHI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY /ISl COCTaBJIEHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKIMI U PaCKPbIBATh UX CYIIHOCTh: OKMCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIHI OCPEACTBOM COCTABJIEHHSI IEKTPOHHOIO OanaHca ITUX peakuuii,
peakuuii HMOHHOro OOMEHa MyTEM COCTABJIEHHUS MX IIOJHBIX M COKpAIIEHHBIX MOHHBIX
YPaBHEHUH;

U3rOTaBJIMBATh MOJAEIN MOJIEKYJ OpraHMYeCKHUX BELIECTB JUIs WUIIOCTPALMU  HUX
XHUMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh IPUHAICKHOCTh N3YUYEHHBIX OPraHMYECKUX
BEIIECTB 110 UX COCTAaBY U CTPOCHHIO K ONPEACIEHHOMY KJIACCY/TPYIINE COSNNHEHHA, 1aBaTh UM
Ha3BaHUs no cucremarnyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS
JUI  OTACTBHBIX MPEICTABUTENICH OPraHMYECKHMX BEIIECTB (ITWUJICH, AaleTWJICH, TOYOJI,
[JIMLIEPUH, STWIEHIJIUKOIb, (QeHous, (opMalbIeru, aueTaiableruj, aueToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIOTHI, TIUIHH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUIL, U30IPEH, XJIOPONIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BHUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSI3b, G- U M-CBS3b, BOJOPOHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJOKEHUS TEOPHH CTPOSHHSI OPraHHMYECKUX
BemiecTB A. M. BytnepoBa i1 0ObsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (u3nueckue Hu
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJIKaJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIE€BOJIOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTBIX M CIIOKHBIX 3(HPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIHX
XUMHUYECKHX Peakluil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYyIT;

c(OPMHUPOBAHHOCTh YMEHHS IMOATBEPKIAATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHASI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHsI XapaKT€pPU30BaTh HCTOYHUKHM YIJIEBOJOPOJHOTO  CHIPbHS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPepadOTKH;

c(OPMHUPOBAHHOCTD BIAJICHHUs] CHCTEMOW 3HAaHMHA O €CTECTBEHHO-HAYYHBIX METO/ax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJEIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

C(OPMHPOBAHHOCTh ~ YMEHHS  NPUMEHATh OCHOBHBIE  OIEPALUU  MBICIUTEIbHOM
NeATEIFHOCTH — aHAJW3 W CHHTE3, CpPaBHEHHE, 000O0IIeHHe, CHCTEeMAaTH3alWio, BBISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 1151 U3YUEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHUH: BBISBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUHN C TIOHSATHSIMH H
NpPEJCTAaBICHUAMHU JIPYTHX €CTeCTBEHHO-HAYYHbIX IpEAMETOB i Oojiee OCO3HAHHOTO
MOHWMAaHHS CYIIHOCTH MaTepHAIbHOTO €IWHCTBa MHPA, UCTIOJIH30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHMYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOJY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJUTh pPAacy€Tbl MO XUMHUYECKUM (QopMylIaM H
YpaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUYECKHX BENUYHMH (Macca, 00BhEM



ra3oB, KOJIMYECTBO BEUIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacyéThl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BELECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHHUBATH C MO3UIMNA
9KOJIOTUYECKON 0e30IacCHOCTH MOCHEACTBUS OBITOBOM U IPOM3BOJACTBEHHOH JESTEIbHOCTU
YeJIoBEeKa, CBS3aHHOM C mepepaOdOTKOM BEIECTB, MCIOJIb30BaTh MOJYYCHHbIC 3HAHUSA IS
IPUHATHS TPAMOTHBIX PEIIEHUH Po0JieM B CUTYalLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHU: CaMOCTOATENBHO IUIAHUPOBATH U NMPOBOAUTH XMMUYECKHA
9KCHEPUMEHT (IIOIy4YEeHUE U U3YYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEP)KAIMX OpPraHUYEeCKUX BEIIECTB,
pelIeHHe HSKCIEPUMEHTAIBHBIX 3aJad 110 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe30macHOTO  oOpamieHWst C  BEUIeCTBAaMU U JIADOPAaTOPHBIM
o0opyoBaHueM, (HopMyJIUpOBaTh IE€JIb HMCCIECIOBAHUA, NMPEACTABIATh B pasiU4yHON (opme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

cOONIIO/IaTh TpaBHJIAa SKOJOTUYECKH LEIecO00pa3HOro MOBEIACHHUS B OBITY M TPYAOBOM
JEATEIIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3J0pPOBbs, OKPYKAIOLIEH NMPUPOAHON Cpenbl U
JIOCTUXKEHUS €€ yCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO IEHCTBUS Ha JKUBBIE OPraHU3MBbI OIPENEIEHHBIX
OPraHUYEeCKHX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UPOBaTh  11€J€COOOPAa3HOCTh  NPUMEHEHUS  OPraHMYEeCKUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-TI0/Ib3A;

c(OPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATh LIEJICHANPABICHHBIM IMOUCK XHUMHYECKOM
uH(pOpMally B pa3jIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, MHTepHeT u JApyrue), KpUTHUYECKU aHATU3UPOBATh XMMHUUYECKYIO
uH(popMalLrio, nepepadaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUM C IOCTABJIEHHON yueOHOMI
3aJ1auen.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OcBOeHUsT Kypca «OOImass M HEOpraHuyecKas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 MaTEPUATHFHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
1 IIO3HABACMOCTHU SIBJ'ICHI/II\/'I HpI/IpOJII)I, 0O MECTC U 3HAYCHHUU XHUMHHU B CHUCTEMEC CCTCCTBCHHBIX
HayK U €€ polii B 00ECIeYeHHH YCTOWYUBOTO Pa3BUTHsI, B PEIICHUH MPOOJIEM SKOJIOTHYECKOH,
BHGPFGTI/I‘IGCKOI\/'I 158 HI/IHIGBOI\/'I 6630HaCHOCTI/I, B paSBI/ITI/II/I MEIUIIMHBI, CO3JaHUMU HOBBIX
MaTepUaJIOB, HOBBIX HCTOYHHUKOB DHEPIuH, B obecreyeHnu PaLMOHAIIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpesie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOIIOJArarolne
MOHSITHUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAsI 000I0YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYKIAEHHOE COCTOSIHHS aroma, THOpHIH3aIivs
aTOMHBIX oOpOWTaneil, MOH, MOJEKylla, BaJ€eHTHOCTh, JJIEKTPOOTPUIATENHLHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKadA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETalJIn4YeCKasd, BO)IOpOJIHaH),
KPHUCTAJUIMYECKash PElIETKA, XUMHUYECKAs PEaKLHs, PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMAIMSA, CTENEeHb JIUCCOLMAIlMH, BOJOPOJHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XMMHUUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHUECKON
Juccouranuu, nepuoanueckuid 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEILIECTB,
3aKOH COXpaHeHI/IH nu npeBpameHI/m 3Hepr1/m HpI/I XUMHUYCCKUX peaxunﬂx, 3aKOH ITOCTOAHCTBA



COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKHUX SBICHUI; COBPEMEHHBIC IPEICTABICHHUS O CTPOCHMM BEIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJIIPHOM M  HAJMOJICKYJISIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMHUYECKHUX peaxkuui, TEPMOJUHAMHYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOpAX U
JMCIIEPCHBIX cHucTeMax; (aKTOJOTMYECKHE CBEICHMsS O CBOMICTBax, COCTaBe, IOJIyY€HUH H
0€3011aCHOM HCIIOJIb30BAaHUM BAKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayUHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMHPOBAHHOCTD YMEHMI: BBIABIATD XapaKkTepHbIe IIPU3HAKU
IOHSTHH, yCTaHABIUBATh UX  B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPU
ONMCAHUN HEOPIaHUYECKUX BEILECTB U X IIPEBPAILCHHUI;

c(OPMHPOBAHHOCTb YMEHHS UCIOJIb30BATh XMMUYECKYIO CHMBOJIUKY Ul COCTaBJICHUS
dopMyn BemIeCTB M YypaBHEHMH XHWMHYECKUX pPEAKLIUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJCITBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMUSI OIIPENEIATh BaJIEHTHOCTh U CTENEHb OKHUCIEHUSI XUMUUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BUJ XUMUYECKOH CBS3U (KOBAJIEHTHAs, MOHHAs, METaJJIMYecKasi,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKOHN PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOM CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIMPOBATh: HEOPraHMYECKHE BEUIeCTBa 10 HX
COCTaBy, XMMUYECKHE PEaKIMH 10 PA3JIUYHBIM MPHU3HAKaM (YUCIY U COCTaBy pearupyrouiux
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MECHEHHIO CTENEHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa U JpYyTue); CaMOCTOATENbHO BHIOMpPATh OCHOBAHUS U
KPUTEPHH IS KJIacCU(UKAIIIHN N3YIaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINI;

c(OPMHPOBAHHOCTE ~ YMEHHMS PACKPBIBATH  CMBICI  HEpUoJMYecKoro  3akoHa  /JI.
U. MenneneeBa u JEMOHCTPUPOBaTh €ro CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
HIPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuoaoB  Ilepuoandeckoil  CUCTEMBI
J.1. MenneneeBa, HCNONb3ys MOHATUA «IHEPreTUYECKHE YPOBHU», «IHEPreTHYECKHUE
HOypPOBHWY», «S-, P-, d-aTOMHbBIC OpOHMTAIN», «OCHOBHOE M BO30YKAEHHOE DHEPreTHYCCKHE
COCTOSIHUSI aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKUX IJIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnaMm Ilepuommyeckon cucremst JI. . Menzeneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh ~ YMEHMH: XapakTepu30BaTh (ONMUCBHIBATh) OOIIME XMMHUYECKHE
CBOMCTBA BEIIECTB Pa3JIWYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3U
MEXJly HEOPTaHNYECKUMU BEIIECTBAMHU C IOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIUX XUMHYECKHUX
peakui;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYLTHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPeCTBOM COCTaBJIEHMSI AJIEKTPOHHOIO OanaHca 3THUX PeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMsS HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUH; peakiui
TUAPOJIN3A; peakluil KOMIIEKcooOpa3oBaHMs (Ha TMpUMEPE T'MIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAaHUS XHUMHUYECKHUX
peakuuii ¢ Y4Y4ETOM HMX DHEPreTHMUECKHUX XapaKTEPUCTUK, XapaKTep H3MEHEHMsI CKOpPOCTHU
XUMHYECKON peaKklMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIEeHUs
XMMHUYECKOTIO PABHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuHiun Jle [llatense);

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XMMHUECKHUE PEaKInu, JIeKalllue B OCHOBE
IOPOMBIIIJICHHOTO TOJYYeHHUsS CEepHOM KHCJIOTHI, aMMHaka, OOIluMe HayyHble MPUHLUIIBI



XMMHYECKMX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOLICHUS PUCK-TIOJB3a;

c(OPMHUPOBAHHOCTD BJIAJICHHUSI CUCTEMON 3HAHUN O METOAAaX HAyYHOI'O MO3HAHHUS SIBIICHUM
OpUpoasl  — HaONIOJCHHWE, W3MEPEHHE, MOJECIUPOBAHUE, OKCIEPUMEHT (peajbHbIl U
MBICJIEHHBII), HMCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUsS IPUMEHSTb 3TH 3HAHUS IPU
OKCIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M s OOBSCHEHUS XHUMHUYECKHX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUYECKOH IEATEIBHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISIBIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C MOHATUSAMH U
IpPEICTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
[IOHMMAaHHUS MaTEPUAIILHOTO €UHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHUS IPOBOIUTH PACUETHI: C HUCIOJIb30BAHUEM IOHATUHN «MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIICHTPALMs»; MAacChl BEeIIECTBa WM 00bEMa Tasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJJHOIO U3 YUaCTBYIOIIUX B PEAKIIMU
BEIIIECTB; TEIUIOBOTO 3(PpdeKTa peaklnuu; 3HaYeHNsI BOJOPOJHOIO MMOKa3aTelNsi pacCTBOPOB KHCIOT
U ILenoYell ¢ M3BECTHOM CTENEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BELECTBA)
IPOJYKTa peakluu, €CJIM OJJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE pacTBOpa C ONpeAeaEéHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WIM JaHO B H30BITKE (MMEET MPHUMECH); A0JIU
BBIX0/1a IPOJYKTa peakuuu; 00ObEMHBIX OTHOLLIEHU ra30B;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOATENbHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKUN
HKCIEPUMEHT (IIPOBEJICHUE PEaKMii HOHHOIO 0OOMEHa, OATBEPKICHIE KaYECTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEICHUE CPEbl PACTBOPOB BEILECTB C IOMOLIbI HHINKATOPOB,
U3yYeHHE BIUSHHUS pPA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XHMHYECKOW pEakIiH, pPEelIeHue
SKCHEPUMEHTAIbHBIX 3334 1o TemMaM «Metamuib» U «HeMetanas») ¢ coOmoieHueM IpaBuil
Oe3omacHOro oOpaleHus ¢ BEIeCTBaMU U J1aOOpaTOPHBIM 00OpYyJIOBaHUEM, (OPMYIHPOBATH
Lellb  HMCCIENOBAaHUsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaTbhl SKCIIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHUN: COOJIIOIaTh MPABUJIA MOJIb30BAaHUS XUMHUYECKON MOCYI0H U
1abopaTOpHBIM 00OpYyAOBaHHEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMMYECKHX OIBITOB, HKOJOTHMUYECKH IIe1eco00pa3HOro
MOBEIEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHMUSI CBOErO 3/I0pOBBS,
OKpY’KaroIlen IIPUPOJHOMN cpensl u JOCTHIKEHUS eé YCTOWYUBOTO
Pa3BUTHS, OCO3HABATh OMACHOCTh ~ TOKCHMYECKOTO  JAEWCTBUS  Ha  JKUBBIE  OpPraHU3MBI
OIpeACIEHHBIX HEOPTAaHNYECKUX BEILECTB, NIOHUMas cMblIca nokaszarens 11JIK;

c(hOpMUPOBAHHOCTh YMEHMM: OCYIICCTBIISITh I€JICHANIPABICHHBIM TMOUCK XWMHYECKOU
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHQpopmanuu, WHTepHET u Apyrue), KpUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO
uHpopMaluio, nepepadaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOH
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeM IpOrpaMMBbI KomnnuectBo yacos OnexTpoHHbIe (1IU(POBLIC)
L Bcero KoHTposbHbIE [IpakTuueckue 00pasoRaTeNLHEIE pecypeE!
paboThl paboThl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUH
1.1 TIpenmer opranuyeckoii xumun. Teopus cTpoeHus 8
oprannyeckux coenunennit A. M. Bytneposa
Utoro no pazneny 8
Paznea 2. Yraesogopoasl
2.1 TlpenenbHble YIIIEBOAOPOIbI — aJKaHBI, IUKIOATKAHbI 5
2.2 HenpenenbHbBIE YTIIEBOAOPOIbI: aJTKEHBI, ATKAHCHBI, aTKUHBI 14 1
2.3 ApomaTuyueckue yrieBoI0poibl (apeHbl)
2.4 TlpuponHble HICTOYHUKH YTIIEBOJIOPOJIOB U UX IepepadoTKa 4
2.5 TanoreHNpou3BOJHBIE YTIEBOJOPOIOB 4 1
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHUs
3.1 Cuuptel. OeHon 11 1
3.2 KapOoHusbHbIE COEIMHEHUS: AbJETUIbI U KeTOHBL. KapOoHoBbie 21 1
KucinoTsl. CroxxHble 3¢upsl. JKupsl
3.3 VYruesonsl 9 1
Hroro no pazneny 41

Pasnea 4. Aszorcoaepikanue opraHu4ecKue coeJUHEeHHs

4.1 AwmuHbl. AMUHOKHCIIOTEL. belku 12 1 2




Ne HanmenoBanue pa3zenoB U TeM NporpaMMbl

KomnuectBo yacos

/o

DnexTpoHHbIE (U POBLIC)
o0pa3oBaTenbHbIE PECYPCHI

Bcero KoHTposbHbIE [IpakTuueckue
paboThl paboThl
Hroro no pazneny 12
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
5.1 BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS 6 1
Uroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
[11 KJIACC |
No HaumenoBanue pa3ienoB U TeM IPOrpaMMbl KonuuecTBo uacoB DnexTpoHHbIe (IIUPPOBLIE)
n/n Bcero KonTponbpHbIE IIpakTrueckue 06pasoBate/bHbIe pecypekl
paboThI paboThI
Pa3znen 1. TeopeTnueckue 0CHOBBI XUMHH
1.1 Crpoenue aroma. Ilepuomuaeckuii 3akon u [leprnoanueckas 9
cucteMa xuMuieckux sneMeHToB J[. 1. MenneneeBa
1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 11 1
1.3 Xumuueckue peakiuu 19 1 3
Hroro mo pazneny 39
Pasnen 2. Heopranu4yeckasi xumust
2.1 Hewmeramib 31 1 3
2.2 Meramibl 23 1 2
Wtoro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
3.1 Meroas! TO3HAHNUA B XUMHAHN. XUMUS U KU3Hb 9




Ne HanmenoBanue pa3zienoB U TeM NporpaMMbl KonnuectBo yacoB DnexTpoHHbIE (IUPPOBEIE)

w/n Bcero KonTponbsHbie [IpakTnueckue o6pasoraTenLHEIE pecypeEI
paboThl paboThI

Wroro mo pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
MHNOYPOYHOE IINTAHUPOBAHUE
10 KIIACC

Ne Tema ypoxka KonnuectBo yacoB Hara  DiekTpoHHbIE ITU(POBBIC
n/m U3YYCHHUS o0Opa3oBaTenbHbIC
—_— Bcero Kontponbabie Ilpaktnueckne —2———

— pecypchl

paboThI paboThI

1 HpeI[MCT K1 3HA4YCHUC OpFaHquCKOﬁ XUMUHU, IPCACTABIICHUC O

MHOTO00pa3uu OPraHUYECKUX COCTUMHECHUN

2  DIeKTpOHHOE CTPOCHHE aToMa yriepona (OCHOBHOE U BO30OyxkaéHHoe 1

cocTosiHus). BaneHTHBIE BO3MOKHOCTH aroma yriepoja

3 Xumuyeckas CBS3b B OPraHUYECKUX COCIUHEHUSIX. MeXaHU3MBbl 1
00pa3oBaHMs KOBAJIEHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBs3eH

4  Teopus cTpoeHus opranndeckux coenunenuit A. M. bytneposa 1

5  Bunbl u3oMepun: cTpyKkTypHasi, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 1

3(1)(1)CKTBI B MOJICKYJIaX OpTaHHU4YCCKUX COECTMHEHUI

6 Hpe,I[CTaBJ'IeHI/Ie 0 KJIaCCI/I(l)I/IKaI_[I/II/I " CUCTEMATUYCCKass HOMCHKJIATypa 1

(IUPAC) oprannyeckux BEIIECTB

7 Kiaccudukanus peakuuil B OpraHn4eckol XMMHUH 1
8  Cucremarusanusa 1 0000IIeHIE 3HAHUI 10 TEME 1
9  AJnKaHbI: TOMOJOTHYECKHH psifl, 001as ¢popmMya, HOMEHKIATypa U 1
- M30MEpHUsl, HIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT

10 dusmueckre U XUMHYECKHE CBOICTBA aJIKAHOB 1




Ne Tema ypoxka KomnnuectBo yacos Jara  DnexkTpoHHBIE IU(POBLIE
/1 U3Y4YEHUS oOpa3oBaTeNbHbIC
—_— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— pecypchl
paboThI paboThl
11 Haxoxnaenue ankaHoB B mpupoze. CriocoObl MOTydeHUs U 1
IPUMEHEHHE aJIKaHOB
12 [uknoankanbl: 00mmas GopmMyia, HOMEHKIIaTypa U H30Mepus, 1
OCOOCHHOCTH CTPOCHHUS U XMMHUYECKUX CBOWCTB, CIIOCOOBI MOTYYCHHUS
U TIPUMEHEHUE
13 Pemenue pacu€THbIX 3a7a4 Ha OIPE/IEIICHUE MOJIEKYJISIPHON 1
(opMyIIBI OPraHMYECKOTO BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B ero cocTaB. Cucremarusanus 1 06001eHue
3HAHUM 10 TeEME
14  AnkeHBI: TOMOJIOTHUSCKHN psijI, oOmas ¢popmyiia, HOMEHKIATypa, 1
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKYI. CTpyKTypHas
U IIIC-TPaHC-U30MEPHsI ATIKEHOB
15 ®usunyeckue U XUMUYECKHE CBOMCTBA ajlKkeHOB. [IpaBuio 1
MapkoBHHKOBa
16 CnocoOsl moy4YeHHs U TPUMEHEHHUE aJIKEHOB 1
17 IIpaxTtuueckas padota Ne 1 mo reme "llonyuyenue stuinena u uzyuesne 1 1
ero cBoicTts"
18 Pemenue pacu€THBIX 3a7a4 Ha ONpeIeIeHUE MOJIEKYIIIPHON 1
(bOopMyJITBI OPTaHMYECKOTO BEIIECTBA
19 AnkaaueHsl: cOnpsiKEHHBIC, N30JUPOBAaHHBIC, KYMYJIUPOBAHHBIE. 1
Oco0eHHOCTH ANIEKTPOHHOTO CTPOSHUS
20 XwuMHYecKue CBOWCTBA COMPSKEHHBIX TUECHOB 1
21 CrnocoObI oTydeHHs ¥ IPUMEHEHHUE aJTKaINECHOB 1
22 AJNKWHBI: TOMOJIOTHYECKUH psifl, 00mIast popMysia, HOMEHKIATYpa, 1




Ne Tema ypoxka KomnnuectBo yacos Jara  DnexkTpoHHBIE IU(POBLIE
U3Y4YEHUS oOpa3oBaTeNbHbIC

pecypchl

—_— Bcero Kontponbnubie IlpakTnueckue

paboThI paboThl

3JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI, (PU3NUECKHe
CBOMCTBA

23  XuMUUYECKHUE CBOICTBA AJIKUHOB

24 KauecTBeHHbIC PEaKI[MU Ha TPOUHYIO CBSI3b

25 CnocoObl mosryueHus 1 IPUMEHEHNE alIKUHOB

26 Pemenue 3a1a4: pacy€Thl O yPaBHEHUIO XUMHUUECKON peaKINU

27 Cucremarusauusg 1 00001IEHUE 3HAHUN 110 TEME

I

28 ApeHBI: TOMOJIOTHYECKUH psijl, oOmIast popmyia, HOMEHKIATypa.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H301a U
TOJyoJIa, NX (PU3UUECKUE CBOMCTBA

29 XuMHYeCKHe CBOWMCTBA APEHOB: PEAKIIUU 3aMEIICHHS

30 XwuMuyeckue CBOWCTBA apEHOB: PEAKIUH IPUCOECIUHEHHS, OKUcaeHne 1

rOMOJIOTOB O€H30I1a

31 OcoOeHHOCTH XUMUYECKHX CBOMCTB CTHPOIIA 1
32 Pemienue pacyéTHBIX 3a1a4 Ha OMpPEICICHHE MOJICKYIISIPHON 1
~ (bOpMYIIBI OPTaHUYECKOTO BEIIECTBA

33 CmocoObI moryueHus 1 IpUMEHEHNE apeHOB 1
34 TeHernyeckas CBsI3b MEK/IY PA3TUIHBIME KIACCAMH YTIICBOIOPOIOB 1
35 Pacuérel N0 ypaBHEHHAM XMMUYECKUX peakiuid. CucTeMaTu3anus 1 1

000011IeHEe 3HAHU I10 TEME

36 [Ilpuponnsriii ra3. [TomyTHble He(hTSHBIE Ta3bI 1

37 KameHHbIH yroiib ¥ MPOAYKTHI €ro nepepadboTKu 1




Ne Tewma ypoxka KomnuecTBo uacoB Jlata ~ DieKTpoHHBIE UPPOBLIC

n/m U3Y4YEHUS oOpa3oBaTeNbHbIC
— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— €cypchl
paboThI paboThl peeyp
38 Hedtb u cnocods! e€ nepepadbotku. [IpuMenenne npoayKkToB 1
nepepadoTku HepTH
39 T'enernyeckas CBS3b MEXKIy Pa3IMYHBIMH KJIACCAMU YTJIEBOJIOPOJIOB 1
40 T'amoreHonpou3BOIHBIC YIIIEBOJOPOIOB: JIEKTPOHHOE CTPOCHUE; 1
peaKIy 3aMeIIeHus rajioreHa
41 leiicTBue 11e10Y€H Ha raJloreHIpon3BoAHbIe. B3anumoneiicTBue 1
JUTAIOT€HAIKAHOB C MAarHUEM M [TUHKOM
42 Cuctemaruzanus u 000011eHue 3HaHU 110 paszaeny "YrieBoaopoasl” 1
43 KontponbHas pabora o Teme "YrieBogopoas"” 1 1
44  TlpenenbHble OTHOATOMHBIE CIIUPTHI: TOMOJIOTUUYECKUH PsiJl, 00IIast 1
dopmya, cTpoeHUE MOJIEKYJI, H30MEpHs, HOMEHKIIATypa,
Kiaccudukanus, Gpu3nyecKue CBOMCTBa
45 XwumHuecKre CBOMCTBA MpeieIbHbIX OJJHOATOMHBIX CIIUPTOB 1
46 CriocoObl MosTy4eHus U NPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1
47 TIpoctble 3¢upbl: HOMEHKIIATYpa U U30MEpHsl, 0COOEHHOCTH 1
(GU3NUECKUX U XUMHUYECKUX CBOMCTB
48 MHOroaToMHbI€ CIUPTHI: STWICHTIIMKOIb U TITULEPHH, UX 1
du3nueckre U XMMUYECKHE CBOWCTBA
49  CriocoObI morydeHus 1 IPUMEHEHHE MHOTOATOMHBIX CITUPTOB 1
50 ®enom: cTpOCHUE MOJIEKYIBI, (PU3UIECKHE CBOMCTBA. TOKCHYHOCTH 1
dbenoma
51 Xwumwuueckue cBoicTBa QeHona 1

52 CmocoOsbI moryueHus 1 IpUMeHeHne QeHoa 1




Ne Tewma ypoxka KomnuecTBo uacoB Jlata ~ DieKTpoHHBIE UPPOBLIC

/1 U3Y4YEHUS oOpa3oBaTeNbHbIC
—_— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— pecypchl
paboThI paboThl

53 [Ipaxrtuueckas pad6ora Ne 2. PemeHue skcriepuMeHTaIbHBIX 33124 O 1 1

teme "CrupThl ¥ peHOITBI"
54 Cucremarusanus 1 0000IICHIE 3HAHUIA 110 TeMe 1
55 Aunbpaerusbl 1 KETOHBI: SJIEKTPOHHOE CTPOCHUE KapOOHMIbHON 1

IPYIIIbI; TOMOJIOTUYECKUE PsAbI, 00mas popmyiia, usoMepus u

HOMEHKJIATypa
56 Anbpaeruasl U KETOHBI: (PU3UYECKHE CBOMCTBA; PEaKIIUU 1

MPUCOCANHEHUS

57 Peakuuu OKUCIICHHS M KAUECTBEHHBIC PEAKIIUU AJIbJICTUOB U KETOHOB 1

58 CnocoObl moxy4YeHus anbIeTU0B U KETOHOB 1

59 OnHOOCHOBHBIE IIpeieIbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH 1
CTPOCHHS UX MOJICKYJT

60 HM3omepus 1 HOMEHKJIAaTypa KapOOHOBBIX KUCIIOT, UX (pu3nyeckue 1
CBOMCTBA

61 Xwumuyeckue CBOWCTBA MPeiEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX 1
KHCJIOT

62 OcobeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. MHOT0OOOpasue 1

Kap6OHOBLIX KHUCJIOT

63 OcobeHHOCTH CBOMCTB: HEMPEAEIbHBIX U ApOMATHYECKUX 1

KapOOHOBBIX, TUKAPOOHOBBIX, THPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeny BhICIINX KAPOOHOBBIX KHCIIOT

64 TloHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT 1

65 CrocoObI oTydeHus ¥ IPUMEHEHNE KapOOHOBBIX KUCIOT 1




Ne Tema ypoxka KomnnuectBo yacos Jara  DnexkTpoHHBIE IU(POBLIE
n/m U3Y4YEHUS oOpa3oBaTeNbHbIC
—_— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— pecypchl
paboThI paboThl
66 Cnoxxnble 3(pupbl: TOMOJIOTHUECKUN psijl, oOuIas popmyia, U30MepHs 1
¥ HOMEHKJIaTypa
67 @usnueckue U XUMUYECKHUE CBOUCTBA 3(PUPOB 1
68 Pemenue pacuéTHbIX 3a7a4: 110 YpaBHEHUIO XUMUYECKOM peakuuu, Ha 1
OTIpeieIeHNue MOJIEKYJIIPHON (POPMYIIBI OPraHMUECKOTO BEIIeCTBA
69 [Ipaktuueckas padora Ne 3. Pemenue skciepuMeHTAIbHBIX 3a/1a4 10 1 1
teme "KapOoHoBbie kucnoTbl. CiioxHbIE d3PUpbI"
70  Kwupsl: cTpoenue, PU3NIECKUE U XUMUYECKHUE CBOMCTBA (THAPOIIH3) 1
71  OcobOeHHOCTH CBOMCTB KUPOB, COAEPIKAILIUX OCTATKU HETIPEAECTbHBIX 1
YKUPHBIX KUCIOT. JKupsl B mpupojie
72 Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX Motollee naeiicteue. 1
[TonsiTre o cunTeTnyeckux Moromux cpeacteax (CMC)
73 T'eHernyeckas CBS3b YIJIEBOAOPOAOB M KHCIOPOJICOACPIKAILINX 1
OpPTaHUYECKUX BEIIECTB
74  Pacu€rbl O ypaBHEHUSIM XMMHUECKUX peaKLui 1
75 Cucremaruzanus 1 0000IIeHIE 3HAHUI 110 TeMe 1
76 OOmas xapakTepUCTHKA YTJIEBOJOB U KIacCU(PUKAIIUS YTIEBOIOB 1
(MOHO-, T~ ¥ TIOJMCAXapU/IbI)
77 Monocaxapupl: (U3MUECKHE CBOMCTBA U HAX0XK/IEHNUE B IPUPOJIE 1
78 TlpumeHeHHE TIIOKO3bI, €€ 3HAUCHHE B )KU3HECATEIHHOCTH 1
opraHusmMa
79 Jlucaxapuapl: caxapo3a, MaJIbTO3a U JakTo3a. Haxoxnenue B mpupone 1

Y IPUMEHEHUE TUCAXAPUJIOB




Ne Tema ypoxka KomnnuectBo yacos Jara  DnexkTpoHHBIE IU(POBLIE
n/m U3Y4YEHUS oOpa3oBaTeNbHbIC
— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— €cypchl
paboThI paboThl peeyp
80 [lonucaxapuipl: CTpOEHHUE MAKPOMOJIEKY, (PU3HUUYECKUE U 1
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
81 TIlousTHe 00 UCKYCCTBEHHBIX BOJIOKHAX 1
82 Pemienue pacyeTHBIX 33/1a4 Ha OIPEICIIEHUE O BBIX0/1a IPOIYKTa 1
peaKIy OT TEOPETUIECKHA BO3MOKHOTO
83 Cucremaruzanus u 00001IeHIE 3HAHUI 110 pa3ieny 1
84 KoutpoabHas pabora no teme "Kucnoponaconepkaiue opranndeckue 1 1
coenuueHus"
85 AMuHBI: K1accudukalys, CTpoeHue MOJIeKyI, oorast popmyra, 1
U30MEpHUsi, HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
86 Xwumuueckue cBOMCTBA anu(paTHUYECKUX aMHHOB 1
87 AHWIMH: CTpOEHHE aHWUJIMHA, OCOOCHHOCTH XUMHUYECKUX CBONCTB 1
aHMITMHA
88 CrocoObl mosryueHus 1 NpUMEHEeHNe anupaTHYECKUX aMHUHOB 1
89 AMUHHOKHUCIOTHI: HOMEHKJIATypa U u3oMepus, (u3nueckrue CBOMCTBA. 1
OTtaenpHBIC MIPEICTABUTENH 0-AMHUHOKHCIIOT
90 XwumuyeckHe CBOMCTBA AMUHOKHUCIIOT, X OMOJIOTHUECKOE 3HAUEHUE 1
aMUHOKHUCIOT. CHHTE3 U THAPOIU3 MENTHI0B
91 benku Kak MPUPOTHBIE TIOJUMEPHI; CTPYKTYPBI OETIKOB 1
92 XuMuyeckue CBOWCTBA OEIKOB 1
93 Asorconepikaliue reTepolrKiInuecKue coenuHennus. HykinennoBsie 1
KHCJIOTBI: COCTaB, CTPOCHUE U OMOJIOrUuyecKas poib
94 TIpaxtuueckas padora Ne 4. PemeHune sKkcriepuMeHTAIbHBIX 33124 10 1 1




Ne Tema ypoxka KomnnuectBo yacos Jara  DnexkTpoHHBIE IU(POBLIE
n/m U3Y4YEHUS oOpa3oBaTeNbHbIC
—_— Bcero Kontponbnubie IlpakTnueckue MBYACHAA. p
— pecypchl
paboThI paboThl
teme "A30TcoaepKaliue OpraHm4eckue CoeTMHEHUs"
95 [Ilpakruueckas pabora Ne 5. Pemenne sKCciepuMEeHTAIBHBIX 33124 110 1 1
teme "PacriozHaBaHre OpraHUYEeCKUX COCAUHECHMIT"
96 KontponbHas pabora o reMe "A30TcoaepKaliue OpraHnaecKue 1 1
coenuueHus"
97 OcHOBHbBIE NOHSTHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U 1
METO/Ibl UX CUHTE3a —IIOJIMMEPHU3alis U TOJUKOH ICH AU
98 [Inactmaccel. YTunuzanus u nepepadoTka IiacThKa 1
99 DmacToMepbl: HATYpaJIbHBIA CHHTETHUECKUE KaydyKu. Pe3nna 1
100 Bosokna: HaTypaibHbIe, UCKYCCTBEHHBIC, cuHTeTHYecKue. [Tomumepsr 1
CHEIMAbHOTO Ha3HAYCHUS
101 TlpakTtuueckas padota Ne 6. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 10 1 1
teMe "Pacro3HaBaHue miacTMacc U BOJIOKOH"
102 O6o061ieHre U cucTeMaTu3alks H3Y4eHHOT0 MaTepuaa o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 6
[11 KJIACC |
Ne Tema ypoxka KommuecTBo yacos Hara DnexTpoHHbIE U(POBHIE
/1 u3ydeHuss 00pa3oBaTENbHBIC PECYPCHI
— Bcero Kontponbubie Ilpaktudeckue Y p peeyp
paboTHI paboTEI
1 Atom. CocTaB aTOMHBIX sijiep. XUMHUSCKUAN dJIeMEHT. M30TombI 1
2 CtpoeHuUE 3IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA 1
3 Knaccudukanus XUMHUIECKUX IIEMEHTOB (s-, P-, d-, f-31eMeHTHI) 1




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE

n/m u3yueHuss 00pa3oBaTeNbHbIE PECYPCHI

— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI

4 PacmpenerneHue 3JEKTPOHOB IO aTOMHBIM OpOUTAIISIM 1

S DyeKTpoHHBIC KOH(PUTYpAIIUK aTOMOB DJIEMEHTOB B OCHOBHOM U 1

B036y}KI[éHHOM COCTOSIHHNHN

6  DnekrpoHHbIe KOHGUTYpALIUH HOHOB. DJICKTPOOTPUIIATEIHBHOCTD 1

7 Tlepmoamueckuii 3axoH u [lepuoanyeckast cucreMa XuMu4eckux snemenTos J[. 1

N. MenneneeBa, CBsA3b C COBPEMEHHON TEOPHUEN CTPOCHUS aTOMOB

8  3aKOHOMEpPHOCTH U3MCHEHHSI CBOWCTB XMMUYECKHUX 3JIEMEHTOB U oOpa3yembix 1

HMU IMPOCTBIX U CIIOKHBIX BCUICCTB 110 I'PyIIliaM U IEpruogam

9 Cucremaru3anus 1 00001ICHHE 3HAHHIA 110 TEMe 1

10 Bwuapl XMMUYECKOI CBsi3H. MexaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U. 1
BonopoaHas cBsi3b. MexXMOIEKYIISIPHbIC B3aHMOICHCTBUS

11 BaneHTHOCTb M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON 1
CTPYKTYPBI MOJIEKYJI C X TEOMETPUYECKUM CTPOCHUEM

12 TIpencraBiieHUsS O KOMITJICKCHBIX COSAMHEHUAX: COCTAB M HOMEHKJIATypa 1

13 BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUs. THIIBI 1

KPpUCTATNIMYCCKUX PCIICTOK U CBOICTBa BC€IICCTB

14 Tlousartue o JAUCIICPCHBIX CUCTCMAX. HpeI[CTaBJ'IeHI/IC 0 KOJUIOMAHBIX paCTBOpax 1

15 VctuHHBIE pacTBOPHI: HACHIIICHHBIC M HEHACHIIIEHHBIE, PACTBOPUMOCTb. 1
Kpucrannoruaparst
16  CrocoObl BBIpaXXEeHUS] KOHIICHTPAIIMH PACTBOPOB 1

[N

17 Pemenwue 3a7a4 ¢ UCTIOIH30BAHNUEM IMOHATHI ""MaccoBast JI0JII PACTBOPEHHOTO

BewlecTsa', "MosipHas KOHIeHTpaus"

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BEIIECTB 1




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE
/11 H3y4YeHHsT 00pa3oBaTeNbHBIE PECYPCHI
— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI
19 Cucremaru3zanus u 00001ICHAE 3HAHUH 110 TEME 1
20 KouTposnbHas padota o Temam "CtpoeHue atoMa. [leproandueckuii 3aKoH U 1 1
[Tepuonuueckas cucrema xumudeckux siaeMenToB . 1. Menpaeneera",
"Crpoenue BemiectBa. MHOTOOOpa3ue BemecTs"
21 Knaccudukanus XMMHYECKUX PEAKIMi B HEOPraHMYECKOI U OpraHUYeCKOn 1
XUMHH. 3aKOH COXPAHEHMSI MACChl BEILIECTB; 3aKOH COXPaHEHUSI U
IIPEBpAILEHHs] SHEPIHU IPU XUMUYECKUX PEAKIMIX
22 Tennosbie 3 dHexThl XUMUUYECKHUX peakiuii. TepMoXxumMudecknue ypaBHEHHUS 1
23 BpIUUCICHHUS 10 YPABHCHUSM XHMHUYECKUX PEAKIMi U TEPMOXUMHUECKHM 1
YpaBHEHHSIM
24 CKOpOCTh XUMHUYECKOI peakinu, e€ 3aBUCHMOCTh OT Pa3JIUUHBIX (PAaKTOPOB. 1
Karanms u katanuzaropsl
25 TOMOreHHbIC ¥ F€TEPOreHHbIC PEAKIIUH 1
26 [Ipaktuueckas padota Ne 1 mo Teme "BimsiHue pa3anyHbIX (GaKTOpOB Ha 1 1
CKOPOCTb XUMHUYECKON pEaKIuu"
27 OOpatuMmble 1 HEOOpPaTUMBIC PeaKui. XMMHUYECKOE paBHOBECHE 1
28 TIpaktudeckas padota Ne 2 1o Teme "BusiHue pa3audHbIX (HaKTOPOB Ha 1 1
M0JIO)KEHNE XMMHUYECKOTO paBHOBECHS"
29  DnektponuTudeckas aucconnarnus. CHIbHBIE U CIa0ble SJIEKTPOIUTHI. 1
CreneHp Auccouranu
30 HonHoe nmpomsBeneHue Boabl. Cpena BOTHBIX pacTBOPOB. BomopoaHebrii 1
nokazarens (pH) pactBopa
31 Tmaponus coneil. Peakuuu, npoTekaromue B pacTBOpax dJEKTPOIUTOB 1
32 TlIpaktuueckas padota Ne 3 o Teme "XUMUYECKUE PEaKI[UH B paCTBOpax 1 1




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE
/11 H3y4YeHHsT 00pa3oBaTeNbHBIE PECYPCHI
— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI
3EKTPOJIUTOB"
33 OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIC peakui. BakHeWIIie OKUCITUTEHN U 1
BOCCTaHOBUTENHN
34  Mero/ 3JEKTPOHHOTO (JIEKTOHHO-MOHHOT'0) OajlaHca 1
35 DaeKTposu3 pacTBOPOB M PACIIABOB BEIHICCTB 1
36 PerieHue 3a1a4 pa3audHbIX TUIIOB 1
37 Periienue 3a1a4 pa3inyHbIX THIIOB 1
38 CucremaTu3anus 1 0000LICHUE 3HAHHI 10 TeMe " XuMuueckue peakiun" 1
39 KontponbHas pabota 1o teme "XuMHYECKHE peakiuu’” 1 1
40 Tlonoxenue HemeTaIsIOB B [leprnoauieckoil cucTeMe XUMHUYECKUX JIEMEHTOB 1
. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nvecKue
CBOMCTBa HEMETAJIOB
41  AmnoTtponust HEeMETa/UIoB (Ha IpUMepe KUCIopoia, cepsl, hocdopa u 1
yriepoja)
42 Bopopon: noiydeHue, pU3nuecKue U XUMUIECKUEe CBONCTBA. [ mapuabt 1
43 T anoreHbl: HAXOXKICHHE B IPUPOJIE, CIIOCOOBI TIOTYUYCHUs, PU3HUUECKUE U 1
XUMHYECKHUE CBOMCTBA
44 TanoreHoBOJOPObI. BaskHeiine KUCI0pOACOACPIKAIINE COSTMHECHUS 1
rajloreHoB
45 JlabGopaTopHbIE B MMPOMBIIIICHHBIC CIIOCOOBI TIOJYUYSHHS TaJIOTCHOB. 1
[IpuMeHeHne ranoreHoB U UX COEUHEHUN
46 TIpaktndeckas padora Ne 4. PemeHre SKClIepUMEHTAIBHBIX 33124 110 TeMe 1 1

"T"astoreun!"




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE
/11 H3y4YeHHsT 00pa3oBaTeNbHBIE PECYPCHI
— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI
47  Kucnopox: mnabopaTopHbIE U MPOMBIIIIEHHBIC CIIOCOOBI TIOTyYeHUS, 1
¢dusnueckre u xumudeckue cpoiictra. O30H. [IpuMeHeHre KUCIOpOoIa U 030HA
48  Oxcuabl ¥ IEPOKCHIBI 1
49 PemnieHue 3a7a4 pa3inuHbIX TUIIOB 1
50 Cepa: HaXOXKACHUE B PUPOJIC, CITOCOOBI MOTyUeHUS, (GU3NICCKHUE U 1
XUMHYECKHUE CBOMCTBA
51 CepoBomopon, cyabhuab 1
52 Kucnopocoaepxaiye coequHeHns cepbl. OCOOCHHOCTH CBOWCTB CEPHOM 1
KHUCJIOTBI
53 TlIpakrtuueckas padora Ne 5. PemieHne 3KCiepiMEHTANIBHBIX 32124 110 TEME 1 1
"Cepa u eé coequHeHus"
54 A30T: HaXOXKJCHHUE B MPUPOJIC, CITIOCOOBI MOTy4eHUs, pru3ndecKure u 1
XUMHYECKHUE CBOMCTBA. AMMUAK, HUTPHIBI
55 Kwucnopoacoaepskamye coeanHeHns a3ota. OcOOEHHOCTH CBOMCTB a30THOM 1
KHCIIOTHI
56 TIpumeHeHHe a30Ta U €ro COSTUHCHHH. A30THBIC YI00pEHHS 1
S/ ®ocdop: HaX0XKIEHHE B IPUPOJIE, CIIOCOOBI OTYYCHUs, PU3MUECKUE U 1
XxuMuueckue cpoiicrBa. @ocuabl u pochux
98 Oxcunsl hocdopa, pochopconepxaniue kucaotel. Comu GpochopHoii kucimorer 1
59 TIpumenenue pocopa u ero coenunenuit. Dochopubie yaoOpeHust 1
60 TIpaktuueckas padorta Ne 6. Pemenne sKCiepiMEHTAIBHBIX 32144 10 TEME 1 1
"A30T 1 pochop u ux coenuHeHU"
61 Vrmepoxa: HaxoXIeHHE B IPUPOJIE, AITIOTPONHBIE Mo uKanuy; Gpusmueckue 1




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE
/11 H3y4YeHHsT 00pa3oBaTeNbHBIE PECYPCHI
— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI
1 XUMHYECKHE CBOMCTBA, IPUMECHEHUE
62 Oxcun yriepoaa(ll), oxcun yriepoga(IV), yronbHas KucioTa u €€ coju 1
63 Pemienue 3a1a4u pa3andHbIX TUIIOB 1
64 KpemHuii: HaX0XJIEHUE B IPUPOJIE, CIIOCOOBI TIOTYUYCHUs, PU3HMUECKUE U 1
XUMHYECKHUE CBOMCTBA
65 Oxcun xpemuus(IV), kpeMHHEBasE KUCIOTA, CHITNKATHI 1
66 TIpumenenue KpeMHUS U ero coeauHeHuid. CTEKII0, €ro Moy4eHue, BUIbI 1
CTeKJIa
67 Perienue 3a1a4 pa3iuyHbIX THIIOB 1
68 Cucremarusanus u 00001IeHNE 3HaHMIA 110 Teme "Hemeramibr" 1
69 KonrponbHas pabora mo teme "Hemeramisr" 1 1
70 AHanmu3 pe3yJbTaTOB KOHTPOJIBHOM PabOThI, KOPPEKIIUS OLIHOO0K 1
71 Tlonoxenune metaiioB B [lepnonudeckoil cucteMe XUMHUYECKUAX IIEMEHTOB. 1
Oco0eHHOCTH CTPOESHHS SJEKTPOHHBIX 000JI0UE€K aTOMOB METAJIOB
72 OOmme ¢puznveckre CBOWCTBA METAIIOB. [[puMEeHEeHNEe METAIIIOB B OBITY U 1
TEXHUKE
73 CmutaBel MeTayuioB. Koppo3ust metaiios 1
74 PerieHue 3aa4 pa3IUYHBIX TUIIOB 1
75 DNeKTpOXMMHYECKHH psil HanpspkeHui MetainioB. O0rmme crocoos! 1
MOJTYYCHHS METAJUIOB
76 OOmias xapakTepucTuka MeTayuioB IA-rpymmsl [Teproandyeckoit cuctemMbl 1

XHUMHUYCCKUX 3JICMCHTOB. HanI/Iﬁ U KaJIui: IMMOJIy4CHHC, (I)I/I3I/I‘-ICCKI/IC nu
XHUMHUYCCKUC CBOfICTBa, MIPHUMEHCHUEC MTPOCTHIX BEIICCTB U UX CO@)II/IHGHI/Iﬁ




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE
/11 H3y4YeHHsT 00pa3oBaTeNbHBIE PECYPCHI
— Bcero Kontponsusie IIpakrudeckue Y p Peeyp
paboThI paboThI
77 OOmras xapakTepuctuka MeTayuioB IIA-rpynmsl [leprogunueckoii cucTeMsbl 1
XUMHYECKHUX 3JIEMEHTOB. Maruuii U KajablUii: moxydeHue, (Gu3ndecKue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE IPOCTHIX BEIIECTB U UX COCTUHEHUIN
78 JK€cTkoCTh BOJBI M CIIOCOOBI €€ yCTpaHeHHUs 1
79 AmomuHuI: nonydeHHe, GU3HYECKUE U XUMHUYECKUE CBOMCTBA, IPHMCHEHHE 1
80 AmdoTepHbIC CBOWCTBA OKCH/A U TUIPOKCHIA ATFOMUHHUS, 1
I'MJIPOKCOKOMIUIEKCHI AJTFOMUHMS, X IPUMEHEHUE
81 PermeHue 3a1a4 pa3IUYHbIX TUIIOB 1
82 T[Ipakruueckas pabora Ne 7. PenieHne sKkCriepuMEHTaIbHBIX 32124 110 TEME 1 1
"MeTaiisl IJ1aBHbIX oarpymnmn"
83 OOmast XapakTepUCTHKA METAIIOB MO00YHBIX oArpyri (B-rpyrm) 1
IIepnonnueckoi CHCTEMBI XMMUYECKUX 3JIEMEHTOB
84 dusnueckue U XUMUYECKHE CBOMCTBA XpPOMa U €T0 COCTMHEHUH, X 1
IpUMEHEHHE
85 BakHelmme coenHeHNs Maprania. [lepMadranar Kanus, ero OKACIuTeNnbHbie 1
CBOMCTBA
86 dusnueckue U XMMUYECKHE CBOMCTBA XKele3a i ero coennneHui. [lomydenne 1
Y TIPUMEHEHUE CIUTaBOB JKele3a
87 ®dwusnueckue M XMMUYECKUE CBOWCTBA MEH U €€ COeIMHEeHNH, X IpuMeHenne 1
88 ®dusmueckue M XMMUYECKHE CBOMCTBA IIMHKA M €r0 COSANHEHNH, NX 1
npUMeHEeHHe. | IIPOKCOKOMITIICKCHI IIMHKA
89 IIpaktuueckas pabora Ne 8. Pemenne skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe 1 1
"MeTtasl MOOOYHBIX oArpymnm"”
90 Perrenue 3a1a4 pa3IUuHbIX THIIOB 1




Ne Tema ypoxka KonuuectBo yacos [Hata OJeKTpoHHbIE II(POBHIE

RS Bcero Kontponsasie IIpaktnueckue M3yueHHUA O0pa3OBATENLHBIC PECYPCEI
paboThI paboThI
91 (O06o00mIeHrE ¥ CHCTEMATH3AIMS H3YYEHHOr0 MaTepraa rmo teme "Merauisr" 1
92 KonrtponbHas pabora mo teme "Merauibr” 1 1
93 AHanu3 pe3yabTaTOB KOHTPOJIbHOM PabOThl, KOPPEKIIUS OIIHOO0K 1
94  Ponb xumuH B 00€CIICYCHUN YCTOWYHBOTO pa3BUTHUs YenoBedecTBa. [lonatne o 1
HAyYHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB
95  Hay4Hble MPUHIUIIBI OPTaHU3AIMHA XUMHUYECKOTO POU3BOICTBA. 1
[TpomblinieHHbIE CIOCOOBI MOTYYEHHS BAXKHEUIITNX BEIIECTB
96 Xumuueckoe 3arps3HEHHE OKPYKAIOIICH CPe/Ibl M ero MOCIeACTBUS 1
97  Xwumus U 310pOBbe yenioBeKa. JIekapcTBEHHbIE CPEICTBA 1
98  Xwumus nuiu. Posb XuMuu B 00ecieYeHUH MUIIEBOM 0€30acHOCTH 1
99 Kocmerrnueckue u naphromMepHbie cpeacTBa. beiToBas Xumust 1
100 Xwumus B cTpouTenbeTBe. BakHeHIue CTpOUTENbHBIE B KOHCTPYKIIMOHHBIC 1
Marepuabl
101 Xwumus B cebCKOM X03siicTBe. OpraHruuecKue U MUHEpalIbHbIC Y I00peHuUs 1
102 Cucrematu3arust 1 0000IIEHUE 3HAHUH 110 TEMe 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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