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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamMma mo XuMuu Ha ypoOBHE CpeaHero ooiiero oopa3zoBanus papadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOEHUs (efepalbHOH 00pa3oBaTEIbHON MPOrpaMMBI
cpennero obmero oopazoBanusa(P@OIl COO), nmpencraBieHasix B GenepanbHoM rocyaapcTBeHHOM obpazoBatenbHoM crtanaapte COO, ¢ yuérom
Konnenun npenoaaBanust yaeOHOro npeamera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit @enepariy, peaan3yonx OCHOBHbIE
oOpasoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun pa3BuTHs Bocriutanus B Poccuiickoit @eaepannn Ha nepuon a0 2025 roga»
(Pacnopspxenune [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMUS Ha YpOBHE YIIyOIEHHOTO M3y4eHHs 3aHMMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-HAayyHOro oOpa3oBanus ywammxcs 10-11
KiaccoB. M3ydeHue mpeamera, peanuzyeMoe B YCIOBUSX AupdepeHnrnpoBaHHOTO, MPOGMILHOTO OOy4YeHHs, TNPU3BAHO OOECIECYUThH
0011e00pa3oBaTeNbHyl0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIMYCKHHKOB IIKOJIBI, HEOOXOAUMYIO JUIS aanTalii UX K OBICTPO MEHSIOIIUMCS
YCIOBUSIM KH3HU B COLIMYME, a TakKe Ui MPOJOJDKEHHUS OOydeHHUs B OpraHH3alusxX MpoecCHOHANIBHOrO o0pa3oBaHUs, B KOTOPBIX XHUMHUS
SBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B nmporpamme no XxuMun Ha3HA4YEHUE TpeaMeTa «XHUMUS» MOJIydaeT MOAPOOHYI0 HHTEPIIPETAIIUIO B COOTBETCTBUU C OCHOBOITOJIATAIOIIMU
nonoxeausiMu GI'OC COO o B3auMOOOYCIIOBIIEHHOCTH IIeJieH, COAepKaHUs, pe3yabTaToB OOy4eHHS M TPeOOBAaHMN K YPOBHIO HOJTOTOBKU
BBITYCKHUKOB. CBUETETLCTBOM TOMY SIBJISIIOTCS CJIEYIOIINE BBITIOIHSAEMBIEC IPOrPAMMO MO0 XUMHUH (DYHKIIUU:

¢ uHPOPMALMOHHO-METOIMYECKAs, pean3aysi KOTOPOW OOeCIeYrBaeT MOJIY4YCHHE IPEICTABICHUS O IEsAX, COAEp)KaHWH, OOmen
CTpaTeruu 00y4eHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOMIMXCS CPECTBAMU MPEMETA, U3Y4aeMOT0 B paMKaX KOHKPETHOTO MPOQuIs;

® OpraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas IpPelyCMAaTpUBAET OIpPEIEICHHE: MPUHLIMIIOB CTPYKTYPUPOBAaHUS M IOCIIEN0BATEIBHOCTH
U3yueHHs y4eOHOro Marepuana, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTePUCTHUK; MOAX0J0B K (POPMHUPOBAHUIO COAEPKATEILHON
OCHOBBI KOHTpOJII M OLEHKH OOpa30BaTElIbHBIX AOCTIXKEHHH O0yJarolMXCs B paMKaX WTOTOBOM arrecTaiud B (QopMe €IMHOIO
roCy/1lapCTBEHHOI'0 AK3aMEHa M0 XUMUHU.

[IporpamMma asist yrioyOin€HHOTO U3yUEHUST XUMUHU:

® YCTAHABIIMBAE€T WHBAPUAHTHOE IMPEAMETHOE COJep)KaHue, o0sA3aTeabHOE JUISi HU3YYEeHHs B paMKaxX OTAENbHBIX Mpoduiiei,
MpelycCMaTpUBaeT pacipeielieHHe U CTPYKTypUPOBaHUE €ro MO KJlaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM THHUSM/pa3fiesiaM Kypca;

e AT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEHHU, pEKOMEHAYEMOT0 JIJIsl U3y4EHUS OTJENIbHBIX TEM;

e [peasiaraeT NPHUMEPHYIO TOCJIEeN0BAaTeNIbHOCTh M3y4YeHHs Y4eOHOro wmartepuana ¢ y4u€TOM JIOTUKM TOCTPOEHMsI Kypca,
BHYTPHUIIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e AT METOAUYECKYI0 HHTEpIpeTaluio Iejied M 3aJad H3y4deHHs] IpeaMera Ha YriyOJ€HHOM YPOBHE C YUYETOM COBpPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMs, COJEPXKATEIbHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbl CpelHEro O0IIero o0pa3oBaHMs (JMYHOCTHBIX, METAIPEAMETHBIX, PEIMETHBIX), a TaKXKe C
y4€TOM OCHOBHBIX BH/I0B y4€OHO-TIO3HABATENbHBIX AEHCTBHI 00y4aromerocs Mo OCBOCHUIO COAEepKaHUsI PEAMETA.



[To BceM Ha3BaHHBIM IMO3UIHSIM B TPOTPaMMe MO XUMHH MPEIYCMOTPEHA MPEEMCTBEHHOCTh C O0YYCHHEM XMMHU Ha YPOBHE OCHOBHOTO
oOmero oopa3oBaHusl. 3a MpeeaMu YCTaHOBJIEHHOM MPOTPaMMOi 110 XUMHH 00s3aTeIbHON (MHBAPUAHTHOM ) COCTABIISIONICH COACPIKAHUS

yuebHOro mnpeaMera «XuUMHsD» OCTa€TCs BO3MOXHOCTb BBIOOpPAa €ro BapUaTHBHON COCTaBISIOIIEH, KOTOpas AOJDKHA OMNpEeAessAThCA B
COOTBETCTBHUHM C HAIPaBIEHUEM KOHKPETHOTO MPOpuiIst 00yueHus..

B cootBercTBuM ¢ KoHuentyadbHbIMU monoxeHussMH PI'OC COO o HazHAueHUM MPEIMETOB 0a30BOr0 M YrIIyOJIEHHOTO YpOBHEW B
cucreme nupHepeHInpoBaHHOTO 00YUYEeHUS HAa YPOBHE CPEAHEro 001Iero oopa3oBaHus XMMHUS HA YPOBHE yrIIyOJIEHHOTO M3YUYECHHUs HAPABJICH Ha
peanu3aiuio NPeeMCTBEHHOCTH € MOCIETYIOLUM 3TalloM HOJIY4YEeHUsI XUMUYECKOTr0 00pa30BaHUs B PAMKAX M3y4YEHHUs CIEeLUaIbHbIX €CTECTBEHHO-
HAy4YHbIX U XUMHUYECKUX TUCLMIUIMH B By3aX M OpraHM3allUsiX cpelHero npodeccuoHajbHOro odpa3oBaHus. B 3Toil cBsA3M m3yueHue mpeamera
«XUMUS» OPHEHTUPOBAHO NPEHMYIIECTBEHHO Ha PACIIMPEHUE U YriyOJeHHWe TEOPETHMYECKOW M MPAKTUYECKOH MOATOTOBKH OOYYaroIuXcs,
BBIOpABIINX ONpeAeiEHHBI MpopuiIb 0OydeHHs, B TOM YHCJIE C MEPCHEKTHUBOW MOCIEAYIOUIETO IMOJYYEeHUS XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npogeccuoHaabHoro odpasosanus. Hapsay ¢ atum, B cBete Tpeboanuilt @I'OC COO k miuaHupyeMbIM pe3ysibTaTaM OCBOCHUS
¢benepanbHON 00pa30BaTENbHON MPOrpaMMbl CPEHEro 00Iero o0pa3oBaHus U3ydeHUE peaMeTa «XUMUs» OpUEHTHPOBAHO TaKXKe HA pelIeHue
3aJad BOCIIMTAaHHMS W COIHUAIBHOTO PAa3BUTHA OOydaroummxcsi, Ha (OPMHpPOBAaHHE Yy HHUX OOIICWHTEIUICKTYAJbHBIX YMEHHHA, yMEHHI
panroHamu3ay y4eOHOro TpyAa U 0000MEHHBIX CIIOCOOO0B AESITEIbHOCTH, MMEIOIINX MEKIUCIUIUTMHAPHBIN, HAIIPEIMETHBINA XapaKkTep.

CocraBisoluMu npeaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOIO M3Y4EHHUS SBISIOTCS YriyOn€HHbIe Kypchl — «OpraHudyeckas XUMUs» U
«O0mas u HeopraHuueckas xumus». [Ipu ompeneneHuMM MOAXOIOB K OTOOPY M CTPYKTYpPHOM OpraHu3alldd COAEp)KaHUS ITHX KypCOB B
IIporpaMMe o XUMuM 3a ocHoBY IpUHATHI nojoxkeHuss PI'OC COO o paznuuusix 6a30BOro U yriryoJIEHHOTO YpOBHEH M3yUEeHUs PEAMETA.

OcHoBy cozaepkaHusi KypcoB «Opranmueckasi XxuMus» u «OOmas ¥ HeopraHMYecKash XMMHU» COCTABISIET COBOKYITHOCTH IMPEIMETHBIX
3HaHUM M yMEHMH, OTHOCAIIMXCS K 0a30BOMY YpOBHIO M3yuU€HMs IpeiaMera. JTa cucTeMa 3HAaHUM MOIydaeT OIpelesIEHHOE TEeOpeTHYEeCKOoe
JIONIOJTHEHHE, TIO3BOJISIIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIINM 00bEM (hakToNOrMYeckoro marepuaia. Tak, Ha yriayOJI€HHOM ypOBHE
W3ydeHHs TpeaMera obecriedeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIMYEHHUS 00bEMa 3HAHWM O XMMHYECKHX JIIEMEHTaX W CBOWMCTBaX MX
COEJIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOJIEHUS MPEICTABICHUN O CTPOCHHUHN BEUIECTBA, XMMUYECKON CBS3H M 3aKOHOMEPHOCTSX TPOTEKAHUS
peaKIMii, paccMaTpPUBAEMBIX C TOUYKH 3pEHHMS XMMUYECKON KMHETUKU U TePMOAMHAMUKU. M3ydyeHue nepuoandeckoro 3akoHa u Ilepuonudeckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHUX MPEACTABICHUAX O CTPOCHUH aToMa. XMMHUYECKast CBSI3b
OOBSICHACTCSI C TOYKH 3PEHUS DSHEPTeTHYECKHX W3MEHEHHWH NMpH e€ oOpa3oBaHWU W Pa3pyIICHWH, a TAKKE C TOYKH 3PCHHUS MEXAHHU3MOB €€
oOpa3zoBaHus. V3ydeHne THUIIOB peakIyil JOMONHSAETCS (OPMHUPOBAHWEM NPEACTABICHUNH 00 3JIEKTPOXMMHUYECKHX IpOIeccaX M JIIEKTPOJIN3e
pacIijiaBoB U pacTBOPOB BellecTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHONW CIOCOOHOCTH COeAMHEHUH yaensercs ocoboe
BHUMaHHE BONPOcaM 00 MEKTPOHHBIX 3((ekTax, 0 B3aMMHOM BIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIUH.

Oco0oe 3HauCHNE UMEET TO, YTO Ha COJCpPKaHME KypCOB XMMHHU YIIIyOJIEHHOTO YPOBHS M3YUYECHUS JUIS KIIACCOB OMPEACIEHHOTO MPOQHIIL
(TmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep JIOTOIHEHHUH K 00IIel cucTeMe MPeIMETHBIX 3HAHHIT) OKa3bIBAIOT BIMSHUE CMEKHBIEC TTPEIMETHI.
Tak, HampuMep, B COAEp)KaHUM MpeaAMeTa A KIacCOB XUMHUKO-(PHU3UUECKOro mpoduist 6osblioe 3HaueHue OyAyT MMETh 3JIEMEHTHl y4eOHOro
Matepuana no oomieit xumun. [Ipu n3ydeHun npeamera B JaHHOM Clydae aKIEHT OyJeT clienaH Ha OOIIHOCTh METOJOB MO3HAHMs, OOLTHOCTb
3aKOHOB M TEOPUH B XUMHUHM M B (U3UKE: aTOMHO-MOJIEKYJISIpHAsh TEOpHsi (MOJIEKYIJISIpHAs TeopHs B (U3WKE), 3aKOHBI COXPAHEHHS MacChl U
SHEPIHH, 3aKOHBI TEPMOJINHAMHUKH, JIEKTPOJIH3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.



B 1O xe BpeMsa B coaepKaHMM TpeaMeTa A KJIacCOB XUMHUKO-OMOIOrHueckoro mnpoduiis Oosbluuil yneiabHbId Bec OyAeT HMETh
opranuyeckas Xxumus. B aTom ciyuyae npeaocTaBisieTcsi BO3SMOXKHOCTD i 0oJiee 00CTOATENHHOIO PACCMOTPEHUS XMMUYECKON OpraHU3aluu

KJIETKA KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JUMHIbI, OeKH,
YIJIEBO/IbI, HYKJIEMHOBBIE KHMCJIOTHI U Jpyrue. IIpu 3TOM 3HaHUSA O COCTaBe M CBOMCTBaxX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX
BEIIECTB CITY>KaT OCHOBOM ISl U3yUEHHSI CYLTHOCTH MPOIECCOB (POTOCUHTE3A, ABIXaHUS, MUIIIEBAPCHHUS.

B muane QopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJIOB IMO3HAHMSA M ONbBITA MPAKTUYECKOTO
MPUMEHEHUS HAyYHBIX 3HAHHM H3ydyeHHe MpeaMmeTa «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SX C YUEOHBIMH
npeIMeTaMu, BXOJSMIIMMH B COCTaB MpeIMEeTHBIX obnacteil «EcTecTBeHHO-HayuHble IpeaMeThl», «MartemaTnka U uHpopmatuka» u «Pycckuii
SA3BIK U JIUTEPATYPA».

[Tpu nzyuennn yueOHOTO npeaMeTa « XUMHUs» Ha yriyOJIEHHOM YpOBHE TakXKe, KaK Ha YPOBHE OCHOBHOT'O M CPE/IHEr0 00IIero oopa3oBaHus
(Ha 0a30BOM ypoOBHE), 3a/adyeil MEPBOCTEIIEHHON 3HAYMMOCTU ABIsAETCS (HOPMHUpPOBAHHE OCHOB HAyKM XHMMHHU KaK OOJAacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUECKOHN ACSITEIbHOCTH YeJIOBEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyNIbTYphl. Perienue 3toii 3anaun Ha yrioyOiaéHHOM
YPOBHE M3yYEHHMs IPEIMETA IIPEANIOIIAracT peaan3altio TaKUX LeNel, Kak:

e (opmupoBaHUE MpEACTaBICHUI: 0 MaTEpUaIbHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBICHHM MPHUPOJIBI, O MECTE
XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Belyllel posii B 00ECIIEUeHNN YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA: B PEILICHUHU MTPOOJIEM
9KOJIOTMUYECKOM, SHEPreTUUECKON U NMUIEBON O€30I1aCHOCTH, B Pa3BUTUH MEAMILIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAJIOB, HOBbIX HCTOUHUKOB
SHEPTUH, B 00ECIEUCHUU PAIMOHATIBFHOTO MPUPOIONOIL30BaHUS, B (DOPMUPOBAHUM MUPOBO33pEHUSI U OOIIEH KyIbTyphl YellOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M IPUPOIHOMN CPEE;

® OCBOCHME CHCTEMBI 3HaHUH, JISKAIIUX B OCHOBE XUMHUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MIOHSTUM, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJMOJIEKYJIPHOM, O TEPMOJMHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAaHUs XUMUYECKHUX PEAKLUN, O
XMMHUYECKOM pPAaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 OOIIMX HayYHBIX MPUHLUIAX XUMHUYECKOTO MPOU3BOCTBA;

e (opmupoBaHue y 0O0yYarOIIMXCS OCO3HAHHOTO TMOHHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKMX 3HAHUU JUIsl OOBSICHEHUS
KIIIOYEBBIX HUJEH U MpoOsieM COBPEMEHHOW XUMMH, Ui OOBSICHEHUS UM MPOTHO3UPOBAHMS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO
IPUPOJY; TPAMOTHOI'O pEIIeHUs] MpOoOJIeM, CBA3aHHBIX C XMMHEH, MPOrHO3MPOBAHMS, aHAJIN3a M OLIEHKU C MO3UIMHA IKOJOTHMUYECKON
0€30MacHOCTH TOCJEICTBUN OBITOBOW M IMPOU3BOJICTBEHHOM JE€ATENbHOCTH YEJIOBEKAa, CBS3aHHOM C XMMHUYECKHM IPOHU3BOJICTBOM,
HCIOJIb30BaHUEM U NepepabOTKON BEIIECTB;

e yrioyOJeHHe MPEeACTABICHUNH O HAayYHBIX METO/ax IMO3HAHWS, HEOOXOIUMBIX AJisi MPUOOPETEeHUsS YMEHUN OpHUEHTHUPOBATHCS B MHpE
BELIECTB U OOBACHEHUSI XMMUUECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON EATEIHLHOCTH U MOBCEAHEBHON KU3HU.

B mutane peanuszanyu nepBoovepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOMIMX (DYHKIMHA II€TOCTHONW CHCTEMBI CpelHero o0Iiero oopa3oBaHus Mpu
U3YYEHHUH MpeaMeTa «XUMUS» Ha YTIyOoJIE€HHOM YPOBHE 0CO0YI0 aKTyaJIbHOCTh MPHOOPETAIOT TaKUe LIENH U 33/1a4H, KaK:

e BoOCNUTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBIICHUI NPHUPOJBI, YBaXKEHHUS K MpOIlecCy TBOpYECTBA B 00JACTH TEOPETUYECKHX H

MPUKJIAHBIX UCCIIEOBAHUN B XUMHH, (POPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;



e pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOII0 M CAMOBOCIUTAHHIO Ha OCHOBE YCBOCHUS
00111eYeTI0OBEYECKUX IIEHHOCTEH;

® pa3BUTHE IIO3HABATEIIbHBIX HMHTEPECOB, MHTEJUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOyyaromuxcs, (OpMHUpPOBaHHE Yy HHX
CO3HATENFHOTO OTHOILIEHHUS K CamMo00pa30BaHUIO U HENPEPHIBHOMY OOpa30oBaHUIO KaK YCIOBHUIO yCIEUIHOW MpodeccHOoHaNbHOU U
0OIIeCTBEHHOH 1€ATEIbHOCTH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opmupoBaHHE YMEHHI W HaBBIKOB Pa3yMHOI'O MPUPOJOINOJIB30BAHMS, PAa3BUTUE SKOJOTHYECKOW KYIbTYphI, IPUOOpETEHHE OIMbITa
00IIeCTBEHHO-TIOJIE3HOM SKOJIOTHUYECKON AESITETbHOCTH.

e Pabouas nmporpamma cocraieHa ¢ yuéTom (enepaibHOI MporpaMMbl BOCIIUTAHUS

OO1ee YnciIo 9acoB, MPETYCMOTPEHHBIX TSl H3yYSHUSI XUMUHW Ha YTITyOJICHHOM YPOBHE CpeHero odmero oopasosanws, coctabisieT 204 yacos:
B 10 xmacce — 102 vaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Hezemio).



COJAEP/KAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

IIpenmer u 3HauUeHNE OPraHUYECKON XUMUHM, IPEJCTABICHNE O MHOI000Pa3uH OPraHUYEeCKUX COeIMHEHUH.

DJNEeKTPOHHOE CTPOCHHME aTOMA YIJIEpOa: OCHOBHOE U BO30YXKJIEHHOE COCTOAHNUS. BaleHTHbIE BO3MOXKHOCTH aTOMa yriiepoaa. XuMHUecKas
CBSI3b B OpPraHMYECKUX COEAMHEHHUAX. Tumbel rHOpHAM3allMM aTOMHBIX opOuTaiiel yriepoja. MexaHu3smbl oOpa3oBaHMsI KOBAJEHTHOW CBSI3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBINM). TUIbl MEpeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBsi3u. OnuHaApHas, ABOWHAs U TPOWHAs CBA3b.
CriocoOblI pa3pbiBa cBs3€i B MOJIEKyJIax OopraHudeckux BeuiecTs. [lonsTue o cB000AHOM pajuKaie, Hykiaeopuie 1 3i1eKTpoduie.

Teopust crpoenus opranndyeckux coenuHeHuit A.M. bytnepoBa u coBpeMeHHbIE NPEICTABICHUS O CTPYKTYpe MOJIEKYJ. 3HaYeHUE TEOpUHU
CTPOCHUSI OPTaHUYECKUX COCTUHEHUH. MoNeKynsipHble U CTPYKTYpHBbIE (popmynbl. CTpyKTypHBIE (OPMYIBI pa3iIMYHBIX BUAOB: pa3BEPHYTas,
cokpaméHHas, ckenerHas. Mzomepus. Buasl n3oMepun: CTpyKTypHasi, MpOCTPAHCTBEHHAS. DIEKTPOHHBIE d(P(EKTH B MOJIEKYJIAaX OpPraHMYECKHX
COeIMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PHEKTHI).

IIpencraBnenue o kiaccuukanuu opraHuyeckux BeuecTB. IlonsTHe 0 QyHKUIMOHANbHOHN rpymnmne. 'omonorusa. ['omonoruueckue psijibl.
Cucrematudeckasi HoMeHKIarypa opraandeckux coepaunennit (IUPAC) u TpuBnaibHbie Ha3BaHUSI OT/ICNBHBIX TPEICTABUTEIICH.

Oco0eHHoCTH U KIaccuPUKaIs OpraHndeckux peakuil. OKUCINTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIMH B OPraHUUYECKON XUMHUU.

OKcIlepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX INPEBpallleHHH: O3HaKOMJIEHHE C o0pa3laMH OpraHHMYecKHUX BEIIECTB U
MaTepuajlaMM Ha UX OCHOBE, OIBITHI 10 MPEBPALICHUI0O OPraHMYECKHX BEIIECTB IpU HarpeBaHuM (IUIaBJI€HUE, OOYIJIMBaHME U TOPEHUE),
KOHCTPYMPOBAaHUE MOJIeJIel MOJIEKYJI OpraHMYeCKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonmoruueckuil psiji aJkaHoB, oOmias Gopmyna, HOMEHKJIATypa M M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKaHOB, Sp3-r1/16p1/1z[1/13au1/1;1 aTOMHBIX OopOUTaNelt yrieposaa, 6-cBa3b. PuU3nveckrue CBONCTBA aTKaHOB.

XUMUYECKHE CBOMCTBA aIKaHOB: pEaKLUU 3aMEeIleHUs, U30MEepU3aliU, TerHIpUPOBaHUS, LUKIN3ALUN, TUPOJIN3a, KPEKUHTa, TOPEHHUS.
[IpencraBnenue o MEXaHU3ME PEeaKIU paIuKaIbHOTO 3aMEILICHHUS.

Haxoxnenue B npupojae. CriocoObl MOTy4YeHUs: U TPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢Gopmyna, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH CTPOCHHMS M XMMHUYECKUX CBOMCTB MabIX (LIMKJIONPOMaH,
IUKJI00yTaH) U OOBIYHBIX (LIMKJIOMEHTAaH, [IUKJIOTeKCaH) HUKI0aNKkaHoB. CriocoObl MOMyueHUs U IPUMEHEHHE LIUKIJIOAIKaHOB.

Anxensl. ['omonorudeckuil psa ankeHoB, oOmias (opmyna, HOMEHKIATypa. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII
AJIKCHOB, sz-m6p1/m1/13aunﬂ aTOMHBIX OpOHTasel yrieposa, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) usomepus. Ouznueckue



CBOWCTBA QJIKEHOB. XMMUYECKUE CBOWCTBA: PEAKIMM NPUCOEAUHEHHS, 3aMEIICHUS B O-TIOJIOKEHUE NPHU JBOMHOW CBS3M, MOJHUMEPHU3ALMNU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiiui Ha ABOHHYIO CBsi3b. CrIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJTKEHOB.

Anxanuensl. Knaccuduxanus ankaaueHoB (CONpsKEHHBIEC, U30JIUPOBAHHBIC, KYMYIupogaHusie). OCOOEHHOCTH ANEKTPOHHOIO CTPOSHUS U
XUMHUYECKUX CBOWCTB COMPSDKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepuszanus conpsikEHHBIX AueHOB. CrocoObI TOJMYyYEeHHs H
IIPUMEHEHHE AJIKAANEHOB.

Ankusbl. ['oMonoruueckuil psa aakuHOB, 00mas ¢Gopmysina, HOMEHKIATypa M HM30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT alKMHOB, SP-TUOpUIM3anusi aTOMHBIX opOuTanel yriepona. Pu3anyeckue CBOWCTBA AIKMHOB. XHMMHUYECKHME CBOMCTBA: peakluu
MPUCOCAUHEHUS, IUMEpHU3alMK M TPUMEpPHU3aluHu, OKHUcIeHus. KHCIOTHbIe CBOWMCTBAa aJKMHOB, HMMEIOIIMX KOHIEBYIO TPOHHYIO CBS3b.
KauecTBeHHbIE peakiy Ha TPOHHYIO CBsI3b. CIIOCOOBI OyUEHUS U IPUMEHEHHUE aJIKUHOB.

Apomarnyeckue yriieBoaoponsl (apeHsl). ['oMonorndeckuii psj apeHoB, oOmmias Gopmyina, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl OeH3o05a. Puznyeckue CBONCTBA apeHOB. XHUMUYECKHE CBOMCTBA OEH30JIa U €ro TOMOJIOTOB: pEaKluu
3aMelIeHUs] B OEH30JbHOM KOJIbIIE M YIJIEBOJIOPOAHOM paJHKaie, peakluy MPUCOeIMHEHUS, OKUCIeHne romosoroB 6en3ona. [IpeacraBnenue 00
OPHEHTUPYIOIIEM JICHCTBUU 3aMECTHTENCH B OCH30JIbHOM KOJIbIE Ha MPUMEPE AIKHIBHBIX PaIUKaloB, KApOOKCUIBHOM, THAPOKCUIBLHON, aMHHO-
¥ HUTPOTPYNIBI, aTOMOB TanoreHoB. OCOOCHHOCTH XMUMHYECKHX CBOHCTB crupona. [lommmepusanusi crupona. CrnocoObl TOTY4YEeHUS W
MIPUMEHEHHE apPOMATUUYECKHX YTIEBOJOPOI0B.

[Tpuponnsiit ra3. [lomytHeie HedTsHble ra3pl. HegTh u €€ npoucxoxxaenue. KameHHBIH yronb U MPOAYKTH ero nepepaboTku. CrocoOsl
nepepaboTku He(TU: MEeperoHkKa, KPEeKUHI (TepMHUYECKUM, KaTaluThyeckuil), pudopMuHr, nuponus. I[Ipogykrsl nepepa®oTku HedTH, HX
MIPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKY pa3IMUYHBIMU KJacCaMU yrJI€BOJI0POJIOB.

DNEKTPOHHOE CTPOEHUE TaJOTE€HIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus rajoreHa Ha TUIAPOKCOTPYITY, HUTPOTPYIIILY,
LHUaHOTpynny, aMmuHorpynmy. JleficTBHe Ha TrajoreHnpou3BOAHBIE BOJHOTO M CIHPTOBOrO pacTBopa MwiEnoud. BsaumopeiicTue
JUTaJOreHaIkaHOB C MAarHMeM U LMHKOM. [loHSATHE O MeTaulIoOpraHuYecKuX coeauHeHusX. lcrnonap3oBaHue rajloreHInpon3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE M ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCTepuMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBpALICHUI: U3ydeHne (PU3NIeCKUX CBOMCTB YIIeBOAOPOAOB (PaCTBOPHUMOCTS),
KaueCTBEHHBIX peakUUi YIJIEBOJOPOJIOB pazIUYHbIX KilaccoB (oOecuBeynBaHUME OPOMHOI MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kalus,
B3aMMOJICHCTBHE allETHJICHa ¢ aMMHAYHBIM PAacCTBOPOM oKcuja cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YIIIepoaa U BOAOPO/Ia B OPraHUIECKUX
BEIIECTBAaX, MOIYYCHHE ITHJIEHA U M3yYEHUE €ro CBOWCTB, O3HaKoMIieHHE ¢ Koutekiusmu «HedTs» u «Yromp», ¢ obOpa3namu IiacTMacc,
Kay4yKOB U PE€3HHbI, MOJEINPOBAHUE MOJIEKYJI YTJIEBOAOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

[Ipenenbabie ogHOAaTOMHBIE CcUPTHL. CTpoeHHE MOJIeKya (Ha MpUMepe MeTaHoja M 3TaHoja). ['omonornueckuil psia, odmas Qgopmya,
u30MepHsi, HOMEHKJIaTypa ©u kiaccudukanus. Dusmdeckre CBONCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BOMOpOIHBIE CBS3U MEXKITY



MOJICKYJJaMH CIIUPTOB. XHMHYECKHE CBOMCTBA: pEaKIUH 3aMELICHHs, ICTUApATallii, OKHCJICHHUS, B3aUMOJCHCTBHE C OpPraHUYECKHUMH U
HEOpPraHMYECKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIC CHHPTHL. [leficTBHE 3TaHOJa M METaHOJIAa HAa OPraHWU3M YeJIOBEKa.
CriocoOBbI MoJTy4eH sl 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U n3oMepus. OcoOeHHOCTH PU3HUECKUX U XUMHUECKUX CBOWCTB.

MHOroaToOMHBIE CIHPTHI — STUICHTIIUKONIb U TAHLIeprH. PU3HUECKUEe U XUMHUECKHUE CBOWCTBA: PEAaKUIUHU 3aMEIICHHs, B3aUMOICHCTBHE C
OpPraHUYeCKUMHU U HEOPTaHWYECKMMHU KHCIOTaMH, KadeCTBEHHAs PEaklus Ha MHOTOATOMHbIE cHUpThL. [IpencraBieHre 0 MeXaHH3ME peaKLIuit
HyKIeouabHOTO 3ameneHus. JleficTBre Ha opranu3M yenoBeka. CriocoObl MOy4YeHHs 1 TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3AMMHOE BIIMSHHE THAPOKCOTPYIIBI U OCH30JbHOTO sifpa. dusnyeckue cBoiictBa enona. OcodbeHHOCTH
XUMHAYECKHX CBOMCTB (Qenona. KayectBennwsie peaknum Ha ¢eHon. ToxcumunocTs (enona. CrocoObl MOMy4YeHHss W TpUMEHEeHue (eHoa.
denonpopManbaeTHAHAS CMOJIA.

KapOoHubHBIE COCMHEHUS — AlIBJCTH/IBI M KETOHBL. DJICKTPOHHOE CTPOCHUE KapOOHMIIBHOM TpyNIbl. ['OMOJIOrHYECKIE PSIbI AJIbIETHIIOB
U KETOHOB, o01asi ¢popmyia, u3oMepust 1 HOMEHKIaTtypa. Ou3ndeckue CBOMCTBA aJIbJIETUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA abJIETUIOB U
KETOHOB: peakiuu mnpucoequHeHns. OKHCICHHE albJETHI0B, KaYeCTBEHHBIC peakiuu Ha ajbaeruapl. CrnocoObl MOJMYYeHHsS U NPUMEHEHHE
QIIBJICTU/IOB M KETOHOB.

OIHOOCHOBHBIC TIpe/eNIbHbIC KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIOT. M30MepHs U HOMEHKIIATYpA.
®dusnuecKkue CBOWCTBA OJIHOOCHOBHBIX IPENCIBHBIX KapOOHOBBIX KHUCIIOT. BOJOpOIHBIEC CBS3M MEKAY MOJICKYJIaMH KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKIUs ATEPHU(PHUKAIINH, PEAKITHH C yIaCTHEM YTIIEBOJOPOJHOTO paaukana. OcoOEHHOCTH CBOWCTB
MypaBbUHON KUCTOTHI. [ToHSATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3(pupax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HETIPEAETbHBIX U ApOMATHUECKUX KapOOHOBBIX KUCIIOT, TMKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCTOT. [IpencTaBuTeny BbIC X
KapOOHOBBIX KHCIIOT: CT€apHUHOBAsl, MaTbMUTHUHOBAS, OJEUHOBAs, JUHOAEBAs, NUHONeH08as KUCIOThl. CrmocoObl MONyuYeHUss U MpPUMEHEHHE
KapOOHOBBIX KHCIOT.

Crnoxuble 3¢upsl. 'omonornyecknii psij, o0Omas Gpopmyia, H3oMepHst © HOMEHKIIATypa. PU3nvecKrne U XUMUIECKHAE CBOMCTBA: THPOIU3 B
KHUCJIOM U IIEJIIOYHOM CpeIE.

XKupsl. Ctpoenue, puznyeckue 1 XUMHUECKUE CBOIMCTBA KHUPOB: TMAPOIU3 B KUCIOW U IIeN04HON cpene. OCOOEHHOCTH CBOMCTB KHMPOB,
COJZIEpIKAIIIX OCTATKH HEMPEIeTbHBIX KUPHBIX KUCIOT. JKUPHI B IpUpOIE.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHUE.

OOmast xapakrepucTuka yriaeBojoB. Knaccuukanus yrieBonoB (MOHO-, TU- U TOJHcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (QPyKTO3a,
rajaxkTosa, pubo3a, ne3okcupudosza. dusznyeckue cBoiicTBa U HaxoXxaeHHUE B npupojie. PoTocuHTe3. XUMHUECKUE CBONCTBA IITIOKO3bI: PEAKLIUH C
YYaCTHEM CIHPTOBBIX W albJACTHIHOW TPYIIN, CIHPTOBOE U MOJIOYHOKHCIOe OpokeHue. IlpuMeHeHHMe TIIFOKO3bI, €€ 3HAYCHHE B
KHU3HEEATSIFHOCTH OpraHm3Ma. Jucaxapuisl: caxapo3a, MalbTo3a M JIakTo3a. BoccTaHaBIMBAIONINE W HEBOCCTAHABIMBAIOIINE HCAXApPUIbL.
I'uaponus aucaxapunos. Haxoxxaenue B mpupoje u npuMeneHue. [lonucaxapuapl: Kpaxmal, INIMKOTeH U 1eiunono3a. CTpoeHne MakpOMOJIEKYIT



KpaxMasa, TJIMKOTeHa U 1eJUTI0J103bl. Du3ndecKkne CBOWCTBA Kpaxmaia U HEJITI0I03bl. XMMUYECKHE CBOMCTBA KpaxMalia: THIAPOJIN3, KAUeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUTIOIO3BI: TUAPOJIU3, MOMydeHrue 3(UpoB HeiUTroo3bl. [oHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIIepUMEHTAJIbHbIE METO/ABl M3YyYEHMsI BEIECTB M UX IPEBPAILEHUIl: PacTBOPUMOCTb PA3IMYHBIX CIMPTOB B BOJIE, B3aUMOJEHCTBUE
3TaHOJIa C HATPUEM, OKHCIICHHE STHJIOBOTO CIUPTA B albJETU]] Ha PACKaJIEHHON METHOW MPOBOJIOKE, OKUCICHNUE STHIOBOTO CIHPTAa AUXPOMATOM
Kajaust (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMATEPHATIOB), KAUeCTBEHHBIE PEAKIMHM Ha albJeruibl (¢ TUAPOKCHAOM auammuHcepedpa(l) u
ruapokcuaoM menu(ll)), peaknus rmumepuna ¢ ruapokcuaom Meau(ll), xuMuueckre cBOHCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOICHCTBHE
pacTBopa riroKo3sl ¢ ruapokcugoM menu(ll), B3aumoneiicTBue kpaxmaina ¢ HOJOM, pelIeHHE SKCIEPUMEHTAIbHbBIX 3a1a4 110 TeMaM «CIHUpThI U
benons, «KapboHoBbie KHCIOTHL. CII0XKHBIE Y(DUPBI».

A30Tcoaep:Kalue OpraHnyecKue coeTHHeHusl.

AMUHBI — OpraHuyecKkre Npou3BoHbIe aMmmuaka. Kinaccupukanus aMuHOB: anudaTuyeckie 1 apoMaTuyecKue; IepBUYHbIe, BTOPUYHbIE U
TperuuHble. CTpoeHre MoJIeKyll, o0mmas ¢opmyia, U30Mepusi, HOMEHKIaTypa U (pu3nuecKkue CBOMCTBA. XUMHUECKOE CBOMCTBa anudaTuuecKux
aMHHOB: OCHOBHBIEC CBOWMCTBA, aJIKWJIMPOBAaHUE, B3aUMO/JICHCTBHE TIEPBUYHBIX aMHHOB C a30THCTON KUCIOTON. CONM aJIKMIIaMMOHHSL.

AHWINH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psga. CtpoeHue aHwiInHA. B3auMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
OcobeHHOCTH XUMUYECKUX CBOIMCTB aHWINHA. KauecTBeHHble peakinu Ha aHWIMH. Crioco0bl NOJIY4YEHUs U IPUMEHEHNE aTu(aTHIeCKUX aMUHOB.
[Tony4yeHue aHMIMHA U3 HUTPOOEH30IA.

AwmunHOokucIOTE. HoMmeHnkmatypa u m3omepus. OTAenbHBIE TPEACTABUTENN 0-aMUHOKHCIIOT: TJIMIUH, ajdaHuH. DHU3MUEcKue CBOWCTBA
AMHHOKHUCIIOT. XHUMHUYECKHE CBOWCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKHX COSIWHEHHH, PeaKIys MOJMKOHICHCAINH, 00pa3oBaHHe
NenTUIHOH cBs3U. buonornyeckoe 3HaueHNe aMMHOKUCIIOT. CHHTE3 U THAPOJIN3 NENTHIOB.

benku kak nmpupoansle noiauMepsl. [lepBuyHas, BTOpUYHAs M TPETHYHAs CTPYKTypa OelKoB. XMMHUECKHE CBOWCTBA OENKOB: TMAPOJIM3,
JIeHaTypanus, KaYeCTBEHHBIE PEaKIH Ha OCJKH.

DKcIepuMeHTaTbHBIE METO/IbI H3YYEHUS BEIIECTB M UX MPEBPALICHUN: PACTBOPEHHE OCITKOB B BOJIE, IEHATYpAIlHsl OEIKOB IPH HAarPEBaHHH,
[[BETHBIE pPeaKMi Ha OeNIKM, pellIeHne SKCIIEPUMEHTAIbHBIX 3a]a4 [0 TeMaM «A30TcoAeprKallie opraHuyeckie coeluHeHus» 1 «Pacrno3HaBanue
OpPraHUYECKUX COeTUHEHUI.

BbicokoMosieKyIsipHbIE COeIMHEHN.

OCHOBHBIC TIOHSITHSI XMMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUI: MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTETECHb IOJIMMEPH3aIluH,
cpeaHss MoJieKyisipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCTUHEHNH — MOJTMMEPHU3aIHsl U TIOJTMKOHACHCAIHSL.

[TomumepHsle Matepuansl. [lmactmacchl (MONMMATHIIEH, TMOJMIIPONWIEH, MOJIMBUHWIXJIOPUI, TOJUCTHPOJ, MOJMMETHIMETaKpuiar,
MOJINKapOOHATHI, MONMMATUIIEHTepedTanar). Y Tunusauus u nepepadoTka MiIacTUKa.

DnacToMepbl: HaTYpallbHbIM KaydyK, CHHTETHUECKHE KaydyKH (OyTaJMEeHOBBIH, XJIOPOIPEHOBBIH, N30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BosiokHa: HaTypanpHbI€ (XJIOMOK, IIEPCTh, MENK), HICKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO), CAHTETHYECKUE (KAaIlPOH U JIaBCaH).



[Tomumeps! ciennanbHOTO Ha3HAYeHUs (Te(II0H, KeBJap, 3JIEKTPOIPOBOASAIINE TOJTUMEPHI, OMopa3iaraeMple MOJIUMEPHI).

DKcIepUMEHTAJIbHBIE METOAbl M3YYCHHs BEIIECTB M HMX IPEBpAIICHUIl: O3HAKOMIIGHHE C OOpa3llaMd HPUPOIHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, INIACTMAcCC, Kay4yKOB, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMace U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenne MoONeKynsapHOW (GOpMYINIbI OPraHUYEeCKOTO COCJUMHEHHS 0 MAacCCOBBIM JOJSM JJIEMEHTOB, BXOISIIUX B €ro COCTaB,
HAXO0XXJICHUE MOJIEKYJISIPHON (HhOPMYJIbI OPraHMYECKOTO COEAUHEHHs 10 Macce (00bEMY) MPOIYKTOB CrOpaHusi, MO KOJMYECTBY BELIECTBa (Macce,
00bEMY) HPOAYKTOB pPEAKLMU W/UIM HCXOJIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYJbl OPraHMYECKOro BELIECTBA HA OCHOBE €ro
XMMHUYECKUX CBOMCTB MM CLIOCOOOB IOJIy4EHUs, ONPEAEICHUE 10JIU BbIX0/a MIPOAYKTa PEaKUH OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexXnpeaMeTHbBIX CBsI3€l IPU U3YyYEHUH OpraHndeckoil xumuu B 10 Ki1acce oCyIecTBIsSETCs Yepe3 UCI0JIb30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHbIX ITOHATHH, TaK U NOHITHH, IPUHATBHIX B OTJE/IbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOwe ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHHME, HAY4HbIM (akT, rumoresa, TEOpUs, 3aKOH, aHalu3, CHHTE3, Kiaccudukanus,
HaOII0ICHNE, N3MEPEHHE, IKCIIEPUMEHT, MO/IENb, MOJICINPOBAHUE.

®dusuka: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, HHEPreTHMUECKUH YpOBEHb, BEILECTBO, TEIO0, O0BEM, arperaTHoOe
COCTOSIHUE BELECTBA, (PU3NUECKUE BEIMUUHBI, €IMHULIBI U3MEPEHHs], CKOPOCTh, SHEPTHs, Macca.

buonorus: kinerka, opraHusM, 3KocucTema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTh, aBTOTPO(QHBINA U IeTepoTpOHBIN THUI NUTAHUS,
OposxkeHune, POTOCUHTE3, IbIXaHue, OENKH, YTIIEBObI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: nmosezHble HCKONAEMBbIE, TOIIIMBO.

TexHomorus: NuIleBsle NPOAYKTHI, OCHOBBI PAllUOHAJIBLHOIO MUTAHUS, MOIOIIUE CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckre OCHOBBI XUMMHU.

AtoM. CocTaB aTrOMHBIX sjep. XuMmMuueckuil snemeHT. M3otombl. CTpoeHHE 3JIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIE YHUCIIA.
DHepreTUYeCKUe YPOBHU U MOJAYPOBHH. ATOMHBIE opOuTanu. Kiaccudukanus XMMUYECKUX 3JIEMEHTOB (S-, P-, d-, f-anementsr). Pacnpenencnue
9JIEKTPOHOB [0 ATOMHBIM OpOUTANAM. DJEKTPOHHBIE KOH(PHUIypalMyd aTOMOB 3JIEMEHTOB IEPBOTO—4YETBEPTOrO IMEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(UTYPAITUX HOHOB. DJIEKTPOOTPUIIATEIBHOCTb.

Ilepuognueckuil 3axkoH u Ilepuoguueckas cucrema xumuueckux dsnemeHToB .M. MenneneeBa. CBs3b NEpUOAMYECKOTO 3aKOHA M
Ilepuoguueckoit CUCTEMBl XMMHYECKHUX DJJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMS CBOWCTB
XUMHAYECKHX JIEMEHTOB U 00pa3yeMbIX MU MPOCTBHIX M CIOXKHBIX BEIECTB 10 TPYMIIaM U MeproAaM. 3HaYeHue rnepuoamdeckoro 3akona /1.1.
Menpeneesa.

XumHueckas CBsi3b. BUabl XUMHUECKOW CBA3M: KOBaJECHTHAas, MOHHAs, MeTallInuyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW CBS3U:
OOMEHHBIN U JOHOPHO-AKLENTOPHBIA. DHEprus U JuiMHa cBs3u. [10IApHOCTH, HANPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpaTHble
cBA3U. BopoponaHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJeHTHbIE BO3MOXHOCTU aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpPhl MOJIEKYJ C MX I€OMETPUUYECKUM CTpOeHUEM (Ha
[IpUMEpEe COEAMHEHUH 3JIEMEHTOB BTOPOTO EPUOJIA).

IIpencraBnenne o KOMIIEKCHBIX coeuHeHNsIX. CocTaB KOMIJIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTeb, JUraHabl. 3Hau€HHEe KOMIUIEKCHBIX
coennHeHMi. [IoHATHE 0 KOOPAMHAIMOHHON XUMHUH.

BemecTBa MOJIEKyISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonsarue o aucnepcHbIX cuctemax. MctuHHble pacTBopsl. [IpencraBnenne o KomIouIHbIX pacTBopax. CrocoObl BeIpayKeHHsI KOHIIEHTpauu
pacTBOPOB: MaccoBas [0JI1 BEIIECTBA B PacTBOPE, MOJSIpHAs KOHLEHTpauusa. HachellieHHBIE M HEHACBIIEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKHMX BellecTB. TpUBHANbHBbIE HA3BaHMs OTIEJIbHBIX IPEACTABUTEICH HEOPraHWYEeCKUX
BEILECTB.

Knaccugukanus XuMU4ecKuX peakifii B HEOPraHMUECKOW U OPraHUdeCcKO XMMHHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAIICHUS SHEPTUH MPU XUMHUYECKUX peakuusix. TernoBbie 3QPexThl XUMHUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEeHHUs.

CKOpoCcTh XUMHYECKOW peakIuu, €€ 3aBUCUMOCTb OT pa3lIUyHbIX (akTopoB. ['oMoreHHble M rereporeHHble peakuuu. Karamus u
KaTaJln3aTOpPHI.

OOpartuMble 1 HeoOpaTUMble peakIuu. XUMHuYeckoe paBHoBecue. KoHcTaHTa Xumuueckoro paBHOBecHs. (DakTophl, BIMAIOIIME HA
ITOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpATypa, AaBICHUE U KOHIEHTPALMU BEUIECTB, y4acTBYomuX B peakuuu. [Tpunnun Jle [latense.



Onexrponutuyeckas nucconuanusa. CuiabHble u cinadbie AekTponuThl. CreneHs auccounanuu. Cpena BOTHBIX PAacTBOPOB: KHUCIOTHAs,
HeWTpanbHasi, menounas. Bomopoausiii nokasarens (PH) pactBopa. ['maponus cosneii. Peakiiuu nonHoro oomena.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okuciaeHus. OKHUCIUTENb W BOCCTaHOBUTENb. [lpolecchl oOKuciaeHus U
BOCCTaHOBJICHU. BaskHel e OKUCIUTENU U BOCCTAHOBUTEIU. MeTo/1 3JIeKTPOHHOT O OajlaHca. DIIEKTPOJIU3 PACTBOPOB U PACILIIaBOB BEILIECTB.

OKClepUMEHTANIbHBIE METO/bl M3YUYEHMSI BEIIECTB U MX IMPEBPALLEHUI: Pa3jIoKEHHUE MEPOKCHIAa BOJOPOJIa B NMPUCYTCTBUU KaTalu3aropa,
MOJICNIN KPUCTAJUIMYECKUX DPEUIETOK, MPOBEACHHE pEeakiuii MOHHOrO OOMEHa, OmpeeNieHHE Cpeabl PAacTBOPOB C IOMOUIbIO HHIWKATOPOB,
M3Y4YCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJIO0KEHHE XMMHUUECKOTO PaBHOBECHSI.

Heopranuueckasi Xumusi.

[Tonoxxenne HemeraioB B Ilepuoaunueckoit cucreMe xumuuyeckux 3iemeHToB J[.M. MeHaeneeBa U 0COOEHHOCTH CTPOEHUSI MX aTOMOB.
dusnyueckre CBOMCTBA HEMETAILIOB. AJUIOTPOIUS HEMETAIIJIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrieposa).

Bogopona. Ilonydenue, usnueckre M XMMHYECKHE CBOWCTBA: PEAKIMHM C METAIJIaMU W HEMETa/llaMH, BOCCTAaHOBUTEJIbHBIE CBONCTBA.
I'mppunpl. TomIMBHBIE 3IEMEHTHI.

lamorensl. HaxoxaeHwe B TpHpone, CHOCOOBI IMONyYeHHUs, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBa. [ anoreHoBomopoisl. Baxkueinme
KHCJIOPOACOIepIKaIINe COSAMHEHHS raloreHoB. JIabopaTopHbIe ¥ MPOMBIIIUIEHHBIE CITIOCOOBI TTOTy4eHUs ranoreHoB. [IpuMeHeHne rajioreHoB u ux
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIIICHHBIE CIOCOOBI OTy4YeHUs Kuciaopoaa. dusnueckrue 1 XUMUYECKHUE CBOICTBA U IPUMEHEHHE
KHUCJIOpoJia U 030Ha. OKCHUIBI U TIEPOKCHUJIBI.

Cepa. Haxoxenue B nmpupo/ie, crocoObl NonyueHus, pusndeckue u xummdeckue cBoiictBa. CepoBopopon, cyiabduasl. Oxcun cepoi(1V),
okcup cepbl(V1). CepHucTas 1 cepHasi KUCIOTHI M UX coiil. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ coeAMHEHUI.

A3zot. HaxoxxaeHue B mpupoje, crocoObl ModydeHus, GU3ndecKue 1 XuMHUYECKHe cBoiicTBa. AMMMaK, HUTpUAbL. OKcuabl a30Ta. A30THCTas
1 a30THAast KUCJIOTHI U UX coIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune a3ota u ero coeAuHeHU. A30THbIE y100pEHHUSI.

®ochop. Haxoxnenue B nmpupojie, crnocoObl noitydeHus, ¢puznueckue u xumudeckue cpoiicta. @ochuast u ochun. Oxeuast dpocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenune gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepon, HaX0XAEHUE B IPUpoJE. AJIOTPONIHbIE MoUpHUKAMU. PU3HUECKUEe 1 XUMHUUECKUE CBOMCTBA MPOCTHIX BELIECTB, 00Pa30BaHHBIX
yraeponom. Okcup yraepona(ll), okcun yrnepona(lV), yronbnast kucimoTa u €€ conu. AKTUBUPOBAHHBIN YTOJIb, afcopOus. Oynnepensl, rpadeH,
yTJIepOIHbIE HAHOTPYOKHU. [IpuMeHeHre mpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIEPOIOM, H €70 COCTUHEHUM.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MoidydeHus, ¢uznveckue M xumuueckue cpoicTBa. Okcua kpemuus(1V), kpemHuenas
KHCII0Ta, CWIIMKAThI. [I[puMeHenne kpeMHus U ero coenHeHnil. CTEKII0, €ro noiay4eHue, BUbl CTEKIA.

[Tonoxxenne mertamioB B Ileproguueckoil cucreMe XUMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX O000JOYEK aTOMOB
MetaiioB. O6mmue ¢usnueckue cBoiicTBa MeTauioB. [IpuMenenne MeTauioB B ObITY U TexHHKe. CIIaBbl METAJIOB.



DNEeKTPOXUMHUYECKUI psAA HanpsokeHuid MeTtayuioB. OOmme crocoObl MOMyYeHHS METAJUIOB: THIPOMETAJUTYPIUs, MHPOMETAJUTYpPIus,
anekTpoMeTautyprus. Ilonsatue o koppo3un MeTauioB. CrocoObI 3alIUTHI OT KOPPO3HH.

OOmas xapakrepuctuka MmetamwioB |A-rpynnsl [lepuoandeckoil cucreMbl XMMHYECKMX 3JIeMEHTOB. Harpuii m kanmii: mosydeHue,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BELIECTB U UX COCIUHEHHH.

OO6mas xapaktepuctuka MmetamioB |IA-rpynmer [lepuonudeckoil cUCTEMBbl XMMHUYECKHX JIEMEHTOB. MarHuii M KalbLUil: IMOJy4eHHE,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB M UX COeTUHEHUHN. KECTKOCTH BOJBI M CITIOCOOBI €€ yCTpaHeHusl.

AnOMHMHUI: TONTydeHHue, (PU3MYeCKHMe M XHMHUYECKHE CBOMCTBA, NPHUMEHEHHME IPOCTOrO BELIECTBA U €ro coeauHeHUH. AMdoTepHbIe
CBOMCTBA OKCUJA U TMAPOKCHUIA AITFOMUHUS, THAPOKCOKOMILIEKCHI A TFOMUHUS.

OOm1ast xapaKTepUCTHKA METAJUTOB TOO00YHBIX oArpymnn (b-rpymm) Ileproaunyueckoil CHCTEMBbI XUMUYECKHX 3JIEMEHTOB.

dusnyeckue U XUMUYECKUE CBOMCTBA XpoMa U ero coenuHeHuil. Oxcunpl u rugpokcusl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomats u
JUXPOMATBI, UX OKHCIUTEIbHbIE CBOMCTBA. [lonydeHne n npuMeHeHue Xxpoma.

dusnuecKue U XMMUYECKHE CBOMCTBA Mapraniia u ero coequHennii. Baxueiimme coenunenns mapranua(ll), mapranna(lV), mapraunma(VI)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCINTENbHbIE CBOMCTBA.

dusnueckue U XUMUYECKHUE CBOMCTBA kele3a U ero coeanHeHuit. Okcunpl, rugpokcuasl u conu xenesa(ll) u xxeneza(lll). Tlonyuenue u
IIPUMEHEHHUE XKEJe3a U €0 CILIaBOB.

du3nyeckre 1 XMMUYECKUEe CBOMCTBA MEIU U €€ coeuHeHui. [loydenue u npumeHenre Meau 1 €€ COeJMHEHUN.

[uuk: nonydyenue, pusnMueckrue U XUMHUYECKHE CBOWCTBA. AM(DOTEpHbIE CBOWCTBAa OKCHIA M TUIPOKCHJA IUHKA, T'MJIPOKCOKOMILIEKCHI
1uuHKa. [IpuMeHnenune uHKa ¥ ero coeIMHEHuH.

DKcIepUMeHTaIbHbIE METOIbI U3YYEHHsI BEIIECTB M UX MpeBpallleHuil: n3yuyeHne o0pa3ioB HEMETaJIOB, TOpeHue cepsl, hocdopa, xenesa,
Mar"vsi B KHCIOpPOJE, W3Y4YEHHE KOJUIEKIUHU «MeTaibl U CIUIaBbl», B3aUMOJEHCTBUE LIEIIOYHBIX M HIEIIOYHO3EMENBbHBIX METAJIOB C BOJOU
(BO3MOYKHO MCHOJIb30BaHUE BUJECOMATEPHUAIIOB), B3aUMO/IEHCTBUE IIMHKA U JKeJle3a C PACTBOPAMHU KUCIIOT U IIeI04Yel, KaUeCTBEHHbIE PEaKIMi Ha
HEOpraHMYeCKHUe aHUOHBI, KATHOH BOJOPOJIa U KATHOHBI METAJIJIOB, B3aUMOJEHCTBHE IMIPOKCHIOB AIFOMUHUS M LIMHKA C PaCTBOPAMU KHUCIIOT U
IIeJ04Yel, pelleHue IKCIepUMEHTATIbHBIX 3ahay 1mo TtemaMm «[amorens», «Cepa u e€ coeauHeHUs», «A30T U (Hochop U HX COCTUHEHUSN,
«MeTasuibl IJIaBHBIX MOATPYNID», «MeTallbl TOOOYHBIX TOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOIO pa3BUTHUs dejoBeuecTBa. [IoHATHE O HayYHBIX METOJAX MO3HAHMS U METOJOJIOTMH HAyYHOI'O
uccnenoBanus. Haydnble NpUHIMITBI OpraHU3aliid XUMHUYECKOT0 MPOU3BoACTBa. [IpoMblIIeHHbIe CIOCOOBI MOTyYeHHsI BaKHEMIITNX BEIIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHUAKA, CEPHOM KHUCIOTHI, MeTaHosa). IIpombllieHHble COCOOB! MOJyYEHUs] METAUIOB U CIIJIaBOB. XHMHYECKOE
3arpsi3HEHUE OKPY KaloLIel cpeibl ¥ ero nocieacTBus. Poib XuMun B o0ecrieueHnr SHepreTHuecKoil 0e30MacHOCTH.

XuMus 1 310poBbe uesoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ncnonb30BaHus JIEKApCTBEHHBIX MpenaparoB. Poiab XuMuu B pa3BUTUU
MEIULIVHBI.



XUMUS MHILIA: OCHOBHBIE KOMITOHEHTHI, MMUIIEBBIE 100aBKU. Poib XMMHUK B 00€CTIeYeHNN MHUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgromepHsie cpeactBa. beitoBas xumwus. [IpaBmiia 0€30mMacHOrO HCIONB30BaHMUS IpEnapaToB OBITOBOW XUMHUH B
ITOBCEIHEBHOM JKU3HHU.

XuUMHsL B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMHs B CeNbCKOM X03s1iicTBE. OpraHnyYecKue U MUHEpAJIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalIbl, KPAaCKH, CTEKIIO, KepaMuKa. MaTtepuaisl A1 2J1eKTpoHuKU. HaHnoTexHonoruu.

Pacuérnble 3anaun.

Pacuéthl: Macchl BeljecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM 00bEMY OJHOIO M3 YYacTBYIOIIUX B
peakIuy BelecTB, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) IPOJYKTOB PEAKIMHU, €CIM OJHO W3 BEIIECTB MMEET NpHUMEcCH, Macchl (00béMa,
KOJINYECTBA BEILIECTBA) MPOJYKTA PEAKIMH, €CIM OJHO M3 BEUIECTB JIaHO B BHUJE PACTBOpA C ONPENECIEHHONM MacCOBOM A0iel pacTBOPEHHOIO
BELIECTBA, MACCOBOW JJOJIM Y MOJISIPHOM KOHLIEHTPALIMK BELIECTBA B PACTBOPE, 10JIM BBIXOZA IPOYKTa PEAKLUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanu3zanus MexXnpeaMeTHbIX CBsI3el IpU U3YYeHHH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBiseTcs: 4epe3 UCIOIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U OHATUMN, IPUHATHIX B OTAEJIbHBIX IIPEIMETaX €CTECTBEHHO-HAYUYHOT'O LIUKIIA.

OOwe ecTeCTBEHHO-HAy4YHbIE IIOHATHUS: SIBJICHHME, HAY4HbIM (akT, rumoresa, TEOpUs, 3aKOH, aHalW3, CHHTE3, Kiaccudukanus,
NEPUOIMYHOCTb, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHUE.

@dusnka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOIbI, PAaJUOAKTUBHOCTb, MOJIEKYJIA,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, WJ€ajbHBIA Tra3, (U3NYECKUE BEIUYMHBI, €IMHMIIbI
U3MEPEHMUS], CKOPOCTh, DHEPT U, Macca.

buonorus: kierka, opraHusM, sKocucTema, 6uocdepa, MeTaboiIn3M, MaKpO- U MUKPOIJIEMEHTBI, O€IKH, JKUPbI, YTIEBObl, HYKJICHHOBBIE
KHCIIOTHI, (PEPMEHTHI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorua: XuMH4IecKasi IPOMBIIUIEHHOCTb, METAJLTYPrus, CTPOUTEIBHBIE MATEPHUAIIbI, CEIbCKOXO03AMCTBEHHOE IIPOU3BOJICTBO, ITUIICBAs
MPOMBIIIICHHOCTb, (hapMaleBTHUECKasi IPOMBIIIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKHUX penapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUaloB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUHN HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JMYHOCTHBIX pEe3yJbTaTOB OCBOCHMS IpeaMeTa «XHMHA» Ha YpOBHE
CpeAHero o01ero o0pa3oBaHMsl BBIIEIEHBI CIEIYIOLIME COCTABIISIIOIIME: OCO3HAHNE 00YYaIOLMMUCS POCCUMCKON IPpa)K/1aHCKOM MIEHTUYHOCTH;
FOTOBHOCTb K CaMOpPAa3BUTHIO, CAMOCTOATCIIBHOCTH M CaMOOIIPCACICHUIO, HAJIWNYNC MOTHUBAIIUU K 06yqumo; TOTOBHOCTH U CIIOCOOHOCTD
O6yanOHIHXC$[ PYKOBOJACTBOBATLCA INPHUHATBIMH B O6III€CTBC [npaBujIaMu W HOPpMaMH MNOBCACHHUA, HAJIHWYUC IMPABOCO3HAHUA, DKOJIOTHUECKOM
KYJIBTYpPBbl; CHOCOOHOCTh CTaBUTh LI€IH U CTPOUTH KU3HEHHBIE IIJIaHBbI.
JInuHOCTHBIE Pe3ybTaThl OCBOCHUS MpeIMeTa « XUMU» OTPaKaroT c(hOpMUPOBAHHOCTH OIBITA T03HABATEIBHON U MPAKTUYECKON NESATEIbHOCTH
00yJaromuxcs B IPOIIecce pean3aiui 00pa3oBaTeIbHON JesITeIbHOCTH.
JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS MpeAMETa «XHUMHUSD» OTPaXKatoT c(POPMUPOBAHHOCTH OIBITA [T03HABATEIBHON U MPAKTUYECKON AESITEIbHOCTU
o0yyaroIuxcs B Ipolecce pealn3alui 00pa3oBaTeNnbHOMN e TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:
OCO3HaHUs 00YYaIOLUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPSJIKY;
MpEACTABJICHHUA O COUAIIBHBIX HOPpMaX U IMpaBUjIax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENbHOCTH IPH CO3JaHMM YYEOHBIX INPOEKTOB, PEHIEHWH Y4YeOHBIX W IO3HABaTEIbHBIX 3a/ad,
BBITIOJTHEHUHM XUMHUYECKHUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMMAaTh W TNPUHUMAThb MOTHBBI, HAMEPEHMs, JOTMKY W apryMEHThl JAPYTUX MpH aHAIM3€ pa3iIMuHbIX BHJIOB Y4eOHOM
NeSITeNIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:
LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HacJIEQUI0 OT€YECTBEHHON XUMHUU;
YBaXXCHUA K IPOLECCY TBOPUYCCTBA B o0JacTu TCOPHUH U MMPAKTHICCKOT'O MPHUIIOKCHHUA XUMUHU, OCO3HAHUA TOI'O, YTO JAHHBIC HAYKU €CTbh PE3YyJibTaT
JJINTEIIbHBIX Ha6J'IIOI[eHI/II71, KPOIIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOI'O TpyJda y‘IéHBIX " MIPAaKTUKOB;
MHTEepeca M TO3HaBaTEJIbHBIX MOTHMBOB B IOJIYYEHHH U MOCJIEIYIOLIEM aHaiu3e HWH(GOpMAIMU O MEPeJOBbIX IOCTHIKEHUSAX COBPEMEHHOU
OTEUYECTBEHHON XMMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
HPABCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMOBEACHM,
CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XMMUYECKHMH SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICh HA MOPaJIbHO -
HPAaBCTBEHHbBIE HOPMBI U [IECHHOCTH;



TOTOBHOCTH OLICHHMBATh CBOE MOBEACHUE U IMOCTYNKH CBOUX TOBAapHIIEH C MO3MLUI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHUSA
MOCJIE/ICTBUH ITOCTYIIKOB;

4) popMHUpPOBaAHUS KYJIbTYPbI 310POBbS:
MOHMMAaHHMSI LIEHHOCTEH 310pOBOT0O U 6e30macHOro 0opasa >KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY H
IICUXUYECKOMY 370POBBIO;
cO0JII0ICHMSI ITPAaBUII 0€30MacCHOr0 OOPALEHUS C BELIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBON JAEATEIbHOCTH;
MOHMMAaHMsI [IEHHOCTU TMPAaBWJ WHAMBHUIYAIbHOTO M KOJUICKTHBHOTO OE€30MACHOTO MOBEIEHUS B CUTYAIUSX, YTPOXKAIOUIMX 30POBBIO U JKU3HH
JIIOJICH;
OCO3HAHMS NOCJIEICTBUI U HENIPUATUS BPEHBIX NPUBbIUEK (YIOTPEOICHUS aJIKOroJisl, HAPKOTUKOB, KYpEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEOBATEILCKON AEATEIbHOCTH, OOMIECTBEHHO IOJIE3HOW, TBOPYECKOW M JIPYTUX BUAAX
NeSITENIbHOCTH;
YCTQHOBKM Ha aKTMBHOE Y4acTHE B PELICHUU IPAKTHYECKUX 3a/1a4 COLMAIbHOM HaNpaBIEHHOCTH (B paMKax CBOEro KJjlacca, IIKOJIbl);
MHTEpeca K MPAKTUYECKOMY U3yUeHHIO podeccuil pa3nuyHoro posa, B TOM YHMCie HA OCHOBE IIPUMEHEHUS IPEMETHBIX 3HAaHUH 110 XMMHUU;
YBa)XXEHUSI K TPYY, JHOISAM Tpyla U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHAMBUAYAIBHON TPAEKTOPUH 00pa3oBaHusl, Oyayiiel npodeccun U peains3ali COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:
HKOJIOTMUYECKH 11€1€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYILIECTBOBAHUS )KU3HU HA 3eMJIe;
MMOHUMAaHHUs TJI00aJIbHOIO XapaKTepa dKOJOTHYECKHUX MPOoOJeM, BIUSHHUS 3KOHOMUYECKHX IMPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHOM
cpenpbl;
0CO3HaHMS HEOOXOAUMOCTH MCIOJIB30BaHUS JOCTHKEHUM XMMUU JIJIsl peILIEHHs BOIPOCOB PALMOHAIIBHOTO MTPUPOJIOTIONB30BaHHUS;
aKTUBHOTO HENpPUATHS JACHCTBHM, NPUHOCIIIMX BpeA OKpPYKAIOIIeH NPUPOJHOW Cpele, YMEHHUsS NPOrHO3MpOBAaTh HEOIaronpusTHbIE
9KOJIOTMUECKHE TTOCIIEACTBUS IPEANPUHIUMAEMbIX JTEHCTBUI U MIPEIOTBPALLATh UX;
HaJIM4YUS PA3BUTOrO SKOJIOIMUYECKOTO MBILIUIEHHUS, YKOJIOTHUYECKON KYJIBTYpPBI, OIBITA JAEATEIBHOCTH JKOJIOTMYECKON HalpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABaTeNbHOW, KOMMYHMKATHBHON M COILMAJbHOM MPAaKTHUKE, CIIOCOOHOCTH M YMEHMsS aKTUBHO MPOTUBOCTOSTH
UJe0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTHKY;



IIOHMMaHMsl CelU(PUKY XUMUU KaK HAayKH, OCO3HaHMs €€ poiu B (POPMHPOBAHUHU PALMOHAIIBHOIO HAYYHOI'O MBILIUIEHUS, CO3/1aHUH LIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXKAIOLIEM MUPE KaK O €JUHCTBE MPUPO/bI U YEJIOBEKA, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHUH IpolieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHH JUIS COBPEMEHHOW IUBHIM3ALMH: B €€ T'yMaHHUCTUYECKON HANpaBICHHOCTH M BaKHOW POJH B
CO3JIJaHMM HOBOHM 0a3bl MaTepUalbHOM KyJbTYphl, B PELIEHUU IJI0OAJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHs 4YEJIOBEYECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIEBONH M HKOJOTMUECKON 0€301aCHOCTH, B PA3BUTUU MEIHUIIMHBI, 00ECIIEYEHUH YCIOBUH YCIEIIHOIO TpyJa U SKOJIOTHYECKH
KOM(OPTHOH KU3HU KKIOT0 YeHa 00IIecTBa,

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TOHHMMAHUSl CYIIHOCTH METOJOB ITO3HAHMUS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIOJb30BaTh IMOJIy4aeMble 3HAHMS JJIS aHalIM3a U OOBACHEHMs SBJICHUN OKPYXAlOIEro MHUpa W MPOMCXOAIMX B HEM HU3MEHEHUH, YMEHHUs
nenaTb 000OCHOBAHHbIE 3aKJIIOUCHHS HA OCHOBE HAyUHBIX ()aKTOB M MMEIOLUXCS IaHHBIX C LIEJIbI0 MOJIy4YEHHs JOCTOBEPHBIX BBHIBOJIOB;
CTIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOB30BaTh XMMUYECKHE 3HAHUS [T PEUICHUS IPOOJIeM B PEaTbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K MO3HAHUIO, HCCIICN0BATENbCKON JEATEIIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHMH IO XUMHUHM B
COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTIIMU;

UHTEpeca K 0COOCHHOCTSM TPy/a B pasjInuHbIX chepax npodeccuoHanbHON 1S TETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMBbI 110 XUMHUH Ha YPOBHE CpPeJTHEr0 0011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JJ11 GOPMUPOBAHUS MUPOBO33PEHUSI O0YUAIOUINXCA MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) 00IIeHayUHbIe TOHITHS, OTpaXkarollne
L[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEU(PUKY METOJIOB [MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHusi, BELIECTBO, SHEPTus,
SBJICHHE, MPOLIECC, CUCTeMa, Hay4HbIM (akT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeI0BaHue, HAOII0ACHNEe, U3MEPEHUE,
HKCHEPUMEHT U JIpyTHue);

YHHUBEpcaJbHble yueOHbIE AeCTBUSI (IT0O3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), oOecrieunBatomye GopmMupoBaHue QyHKIIMOHAIBHON
IPaMOTHOCTH U COL[MAJIbHON KOMITETEHIIUH 00y4aroInXcs;

CHOCOOHOCTh OO0YyYaroIIMXcs HCIOJIB30BaTh OCBOEHHBIE MEXKIMCUUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHHWS M YHHBEpCalbHbIE Yy4yeOHbIE
JEMCTBUS B IO3HABATEIBHON U COLIMAIbHON IIPAKTHKE.

MertamnpeaMeTHble pe3yIbTaThl OTPAXKAIOT OBJaJIEHHE YHUBEPCATbHBIMH YU€OHBIMH MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYISTUBHBIMU
NENUCTBUSIMH.



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbIe JJOrHYecKHUe AeHCTBUS:
CaMOCTOSITENTLHO (POPMYTUPOBATH M AKTYAITH3UPOBAThH POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN AESITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI JIEATEIbHOCTH C MOCTABICHHBIMU
LEJSIMU;
UCIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JOTMYECKOTO MBILIUICHUS: BBIJACNATh XapaKTepHbIE MPU3HAKU TMOHSATUH M YCTaHABIUBATH UX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS OT/ICIHHBIX (PAKTOB U SBICHUM;
BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIIACCU(DUKAIINK BEIIECCTB M XUMHUYCCKHX PEAKIIHIA,
yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH;
CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbBIC, NEAYKTUBHbIEC, IO aHAJOTHH), BBISABISATH 3aKOHOMEPHOCTH U MPOTHUBOpPEUHs B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHS,
MIPUMEHATH B MIPOLIECCE MMO3HAHUS UCIIOIB3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, TPEOOPa30BBIBATH MOJICIIbHBIC MTPEACTABICHUS —
XUMHUYECKHUN 3HAaK (CMMBOJ) 3JIEMEHTa, XUMHYecKas ¢popMmylia, ypaBHEHUE XUMHUUYECKON peaklnyu — MPU PElIeHUH y4eOHBbIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aJad, MPUMEHITh HA3BaHHBIC MOJENbHBIC MPEICTABICHUS AJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3YyYaeMBIX BEIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeN0BaATENbCKUE eiCTBUS:
BJIa/IETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XMMHUECKUX PEaKIIHii;(popMyTupOBaTh LEIH U 331a4d UCCIIEIOBAHUS, UCIIOIb30BaTh
MOCTABIIEHHBIE U CAMOCTOSTENLHO CHOPMYIUPOBAHHBIE BOMPOCH B KAUE€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JIJIs1 ()OPMUPOBAHHUS TUIOTE3HI IO
MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;
BJIQJIETh HABBIKAMH CAMOCTOSTEIHLHOTO TJIAHUPOBAHUS U MIPOBEICHUS YUCHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOMIOAATh 32
XOJIOM TpOLIecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 pe3ynbTar, GOopMyIUpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTENBHO JIOCTOBEPHOCTH
PE3yNbTAaTOB MCCIEI0BAaHNUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIeIaHHON paboTe;
MPpUOOpETaTh OIMBIT YICHUYECKON HCCIEA0BATEIbCKON U IPOSKTHOU JACSATEIbHOCTH, MIPOSIBIISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIILHOMY
MMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS.

3) paGora ¢ nngopmanmeii:
OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAaUK (HAydHO-TIOMYJISIpHAs JINTEPATypa XUMHUECKOTO COJIEpKAHUS, CIIPAaBOYHBIE TTOCOOWS,
pecypcebl HTEpHETA), aHATM3UPOBATh WH(DOPMAITHMIO PA3TUYHBIX BUJAOB U (OPM TPEICTABICHUS, KPUTUUECKHU OIICHUBATh €€ JOCTOBEPHOCTH H
HETIPOTHUBOPEUYNBOCTH;
(GhopMyIHMpOBaTh 3aMPOCHl U IPUMEHSTH Pa3IUYHbIe METOAbI IPH MMOUCKE U 0TOOpe MH(OpMAIK, HEOOXOUMOM ISl BBITOJIHEHUS YUeOHBIX 3a7a4
ONPEACIEHHOTO THUIIA;
MpUOOpETaTh OMBIT UCIIOJIH30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JITMYHBIX TTIOUCKOBBIX CUCTEM;



CaMOCTOSATENILHO BBIOMPATh ONTUMANBHYIO (hopMy npeacTaBineHns nHGopManuu (CXeMbl, rpaguKy, AuarpaMmbl, TaOJIHIBI, PUCYHKH U IPYTHE);
UCTIOJIB30BATh HAYYHBIM SA3bIK B Ka4EeCTBE CPEACTBA NMPH PadOTe ¢ XUMHUYECKOW MH(OpMAIMEH: MPUMEHATh MEXIpeIMeTHbIe ((PU3NUecKue U
MaTeMaTHYECKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYphl, HOMEHKIATYPY;
MCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:
3a71aBaTh BOIIPOCHI I10 CYIIECTBY 00CYXKJaeMOW TEMBI B X0JI€ JUAJIOra M/MIH AUCKYCCUH, BBICKa3bIBAaTh UAEH, (HOPMYINPOBATH CBOU MPEJIOKCHU S
OTHOCHTEJBHO BBITTOJIHEHUS MTPEJIOKESHHON 3a/1a4u;
BBICTYNATh C MPE3EHTAel pe3yIbTaTOB ITO3HABATEILHON JIESATEIBHOCTH, TIOIYUYSCHHBIX CAMOCTOSTEIBHO WIIM COBMECTHO CO CBEPCTHUKAMH IPU
BBITTOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTa, MPAKTHYECKOH pabOTHI MO HMCCIEIOBAHHUIO CBOWCTB M3YYaE€MBIX BEIIECTB, peajH3alll y4eOHOTO
MPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO PE3yIbTaTaM MPOBEIEHHBIX NCCIICAOBAHMUH ITyTEM COTJIACOBAHUS MO3HUIIUK B X01€ 00CYXK/IEHUS U OOMEeHa
MHEHUSIMH.

PeryisiTuBHBIE YHHBepcaIbHbIE YUeOHbIE el CTBUSA:
CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATEIILHYIO EATEILHOCTD, ONpEAess e€ el U 3a/1a4i, KOHTPOJIMPOBATh U IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATh IpeaaraeMblii aarOpuTM JEHCTBHI NpPU BBHIMOJHEHUH YYEOHBIX M HMCCIENOBATENbCKUX 33a/a4, BBHIOWPATh
HanOosee 3()(HheKTHUBHBIN CIIOCO0 MX PEIIeHHs C YYETOM MOTYYEHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIIHsX;
OCYILECTBISATH CAMOKOHTPOJIb AEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEJAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOSHHS IPOTPAMMBI IO XMMHHU Ha YIIyOJIEHHOM ypOBHE Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus BKIFOUAIOT
cneunpuyeckue A8 ydeOHOro mpeamera «XHMHUS» HaydHbIE 3HAHUSA, YMEHHMs M CHOCOOBI JEWCTBUH MO OCBOEHHUIO, MHTEPIpETaluu U
peoOpa3oBaHUIO 3HAHUM, BUJBI JIEATENLHOCTH IO MOJYYEHHIO HOBOTO 3HAHUSA M NPUMEHEHHIO 3HAHWH B pa3IMYHBIX yYeOHBIX CUTYaIUsX, a
TaKXXe B PeaJbHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C XMMHEH. B mporpamme 1mo XMMHM MPEIMETHBIC PE3Y/IbTaThl MPEACTABICHEI 110 T0JIaM
W3yUYCHHUSL.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHndeckasi XUMUs» OTpaxaroT:

c(OpPMUPOBAHHOCTh MPEACTABIEHUN: O MECT€ W 3HAYEHUH OPraHWYECKOM XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ poju B oOecredyeHuu
YCTOMYMBOIO Pa3BUTHs YEIOBEUECTBA B PEIICHUH MPOOIEM SKOJIOTHYECKOM, SHEPreTUYeCKON 1 MUIIEeBO 0€30MacHOCTH, B pa3BUTHH MEIULIMHBI,
CO3JIaHMM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB SHEPrHMM, B OOECHEUEHHM pALMOHAIBHOTO MPUPOIONOIb30BaHUSA, B (POPMUPOBAHUH
MHUPOBO33PEHHUS U O0IIEeH KyIbTYphl UEJIOBEKA, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOILLIEHHS K CBOEMY 37I0POBbIO M MPUPOIHON CpELIE;
BJIa/ICHUE CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAral0IINe MOHATHS — XMMUYECKUN JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
oboiouka aroma, S-, P-, d-aToMHBIE OpOWTaIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHUS aTroMa, THOpHIM3alUs aTOMHBIX OpOWTalei, WOH,



MOJICKYJIa, BaJICHTHOCTB, AJJIEKTPOOTPHUIIATEIBHOCTh, CTENCHb OKHUCIICHHS, XMMHUYECKas CBS3b, MOJIb, MOJSIpHAs Macca, MOJSPHBIA O0BEM,
VIJICPOTHBINA CKeNeT, (YHKIMOHAJbHAS TPYINa, pajuKall, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJCTHBIC), U30MEPHSI
CTPYKTypHasi ¥ TPOCTPAHCTBEHHAs (T€OMETpPUYECKas, ONTHYECKAasi), M30MEPhI, TOMOJOTHUECKUN Psi/I, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA- H
a30TCoJIepIKAIIME OPraHMYECKUE COCTUHEHHUsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(mepuoanueckuii 3akon JI. . MeHneneeBa, Teopusi CTpOCHUSI OpraHndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAcChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPAIICHUS SHEPTUH MIPU XUMHUECKUX PEaAKIHUsX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XMMHUHU, MUPOBO33PEHYECKHE
3HAHUS, JIeXKAIIME B OCHOBE NMOHMMAHUS NMPUYUHHOCTH M CHUCTEMHOCTH XMUMHYECKHX SIBJICHUMN; TMPEICTABICHUS O MEXaHW3MaX XUMHUYECKHX
peaknuii, TePMOAMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3AMMHOM BIIUSTHUU aTOMOB H TPYIII aTOMOB B MOJICKYJIaxX
(MHIYKTUBHBIN U Me30MepHbIH 2P dekTrl, opueHTanTsl | u Il pona); dhakronornueckue cBeeHus O CBOMCTBAaX, COCTaBe, MOIYYECHUH U 0€30MaCHOM
WCIOJIb30BAHUU BAXXHEHMIIIMX OPraHMYECKUX BEIISCTB B OBITY M NPAKTUYCCKOH JEATEIBLHOCTH 4YEJIOBEKa, OOIIUX HAYYHBIX MPUHIIMIIAX
XUMHYECKOTO TIPOU3BOJICTBA (HA TIPUMEPE MPOU3BOJICTBA METAHOIA, TIepepadoTKu HeTH);

c(hOpPMUPOBAHHOCTh YMEHUH: BBISBIIATh XapaKTCPHBIC MPU3HAKU TIOHSATHH, YCTAHABIMBATH MX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE
MOHSATHS TIPU ONMCAHUU COCTaBa, CTPOCHUS M CBOWCTB OPTaHUYECKUX COCTMHCHUN;

C(OPMHPOBAHHOCTh YMEHUIA:

HCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJIsSi COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (GOpMYIT
OpPTaHUYECKUX BEIIECTB;

COCTaBJIATh YpPaBHEHHS XUMHUYECKUX PEaKIUil M pacKpbiBaTh MX CYIIHOCTb: OKUCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX pEAKIHHA MOCPEACTBOM
COCTaBJICHHs DJIEKTPOHHOTO OanaHca JTUX peakKlUl, peakluid MOHHOTO OOMEeHa MyTEM COCTABIEHUS MX TOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUH;

W3TOTABIIMBATH MOJICITH MOJICKYJI OPTaHUICCKUX BEIIECTB JIJIS HULTFOCTPAIMN UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;
chOpPMUPOBAHHOCTh YMEHHUH: yCTaHABIMBATh NPHUHAUICKHOCTh H3YYCHHBIX OPraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K
onpeAenEéHHOMY KIIacCy/TpyIile COeANHEHMI, 1aBaTh UM Ha3BaHUs Mo cucremMatudeckoid HomeHknatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC
Ha3BaHWs JUISI OTJCIBHBIX MPEACTABUTEIICH OpPraHMYeCKHX BEMISCTB (ITHUJICH, AaleTWICH, TOJYOJ, TJIMIEPUH, STHJICHTJIUKOIb, (DEHOI,
dbopMabaeTH I, aleTabCTH/I, alleTOH, MyPaBbHHAS KUCIIOTA, YKCYCHAs KHCJIOTa, CTEAPUHOBAsSI, OJICMHOBAS, MMATbMUTHHOBAS KUCIIOTHI, TJIHIIHH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACTSATh BHUJl XUMHYECKON CBSI3M B OPraHMUYECKUX COCTUHEHUAX (KOBAJICHTHAs M MOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3h);

c(OPMHUPOBAHHOCTh YMCHHSI IPUMEHSTDH TIOJIOKEHUSI TEOPUU CTPOCHUS OpTaHWdecKuX BemiecTB A. M. BytiepoBa st 0OBbsCHEHHUS 3aBUCIMOCTH
CBOWCTB BEII[ECTB OT UX COCTAaBA U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH Pa3IMUHBIX
KJIACCOB OPTaHMYECKMX BEIIECTB: AaJKAaHOB, IMKJIOATKAHOB, AJIKEHOB, AJIKAJUCHOB, AaJKWHOB, APOMATHUYECKUX YTJIEBOJOPOJIOB, CIHUPTOB,



QIIBJICTU/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX W CIIOXHBIX I(QHPOB, XUPOB, HUTPOCOCAMHECHUH M aMHUHOB, aMHUHOKHCJIOT, OEJKOB,
YII€BOAOB (MOHO-, JIM- M MOJIMCAXapUIOB), WILTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKIy HUMH YPAaBHECHHSIMU COOTBETCTBYIOLIMX XUMHUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOPMUPOBAHHOCTh YMEHHUS TOITBEPKAATh HA KOHKPETHBIX MPUMEpaxX XapaKTep 3aBUCHMOCTH PEAKIMOHHON CIOCOOHOCTH OpPTaHHYECKHUX
COCJIMHEHUI OT KPATHOCTH U THIIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BJIMSIHUAS aTOMOB U TPYII aTOMOB B MOJICKYJIaX;
C(OPMHPOBAHHOCTh YMECHHS XapaKTEPU30BaTh UCTOYHUKH YTIICBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIN ra3, yroib), CHOCOOBI ero mepepadoTKu
Y TIPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

C(i)OpMI/IpOBaHHOCTI) BJIaACHUA CHUCTEMOH 3HAHUU O CCTCCTBCHHO-HAYUHBIX MCTOAAX IO3HAHUA — Ha6JIIOI[eHI/II/I, HU3MCPCHUHU, MOJCINPOBAHUH,
IKCIEPUMEHTE (PEATbHOM M MBICICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

C(OPMHPOBAHHOCTh YMEHHUSI TPUMEHSITh OCHOBHBIC OIEPAlMU MBICIUTEIBHON NEATSIPHOCTH — aHAUM3 W CHHTE3, CpaBHEHHE, 0000IIcHuE,
CUCTCMATU3allUI0, BBIABJIICHUC MTPUYNHHO-CICACTBCHHBIX CBsI3El — JJI1 U3YYCHUA CBOICTB BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/JII BBEISIBIISITh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C IOHITUIMU U MNpeACTAaBICHUAMU APYIUX C€CTCCTBCHHO-HAYYHBIX
MPEIMETOB JIsi 00JIee OCO3HAHHOTO MOHMMAaHUS CYIIIHOCTH MaTEPUAIIbHOTO SIMHCTBA MUPA, UCIIOJIh30BATh CUCTEMHBIC 3HAHUS 110 OPTaHHUYECKOU
XMMUU JIJIs1 OOBSICHEHHS U IIPOTHO3UPOBAHUS SIBIICHHH, MMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOJLY;

c(OPMHPOBAHHOCTh YMEHHH: HPOBOIUTH PACUYETHI MO XUMHUYECKHM (opMyllaM M YpPaBHEHUSM XUMHUYECKHUX DPEAKUUH C HCIOJIb30BAaHHEM
¢buznveckux BeMMYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEHIECTBA C KOJMUYECTBEHHOW CTOPOHBI: PACUETHI MO
HAXOXJICHUIO XUMHYECKON (OPMYIbI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJIIM XMMHYECKHX DJIEMEHTOB, MPOAYKTaM CrOpaHHs, MIOTHOCTU
ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTrHO3UPOBATH, AHATM3UPOBATh U OIICHUBATDH C MO3HUIIMN SKOJIOTUUECKONW O€30MaCHOCTH MOCJIEICTBHS OBITOBOW U
MIPOU3BOJICTBEHHON JEATSILHOCTH YSJIOBEKA, CBI3aHHOM C MepepadOTKON BEIIECTB, HCITOJIB30BATh IMOTYYCHHBIC 3HAHUS JIJISI IPUHSITHS TPAMOTHBIX
pelieHuit mpoOsieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEHH;

c(OPMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHH DJKCIEpUMEHT (TMOJy4YeHHEe W H3y4eHHE CBOWCTB
OpPraHN4Y€CKUX BCUICCTB, KAYCCTBCHHBIC PCAKIUH YIIJICBOAOPOAOB PAa3JIMYHBIX KJIACCOB W KHCIOPOACOACPIKAIINX OPraHNUYCCKUX BCHICCTB,
pelieHne HKCIEPUMEHTATBHBIX 3a7ad IO Paclo3HABAHUIO OPraHUYECKHX BEIIECTB) C COOIIOJIEHWEM IMpaBWJl 0€30MacHOr0 OOpallleHUus C
BelleCTBAMH U JIaDOpaTOpHBIM 00OpyHOBaHUEM, (OPMYIHpPOBATH MLETb HCCIEAOBAaHUS, MPEACTABIATh B pa3IU4HON (opme pe3ynbTaThl
AKCIIEPUMEHTA, aHAIM3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUH:

COOI0IaTh MPaBHJIa AYKOJIOTUYECKH IeNIecO00pa3HOro TOBEACHUS B OBITY M TPYAOBOW IESTEIHHOCTH B IENIAX COXPAHEHHS CBOETO 3JI0OPOBbS,
OKpY>KaroIlel MPUPOTHON CPEeIbl M TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCWCTBUS HA KHBBIC OPTaHU3MBI OMPEIEIEHHBIX OPTraHMYEeCKHX BEIIECTB, MOHUMAs CMBICH IMOKa3aTems
ITK;



aHAIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHHSI OPraHWYEeCKUX BELIECTB B NMPOMBIINIICHHOCTH M B OBITY C TOYKH 3PEHHUSI COOTHOLICHUS PUCK-
10J1b34;
c(OPMHPOBAHHOCTh YMEHHUH: OCYLIECTBIATH IIEJCHANPABICHHBIN MOMCK XMMHYECKOM HMH(OpMAIMK B Pa3IMYHBIX HMCTOYHHMKAX (HaydHas M
yueOHO-HayuHas JUTeparypa, CpeacTBa MaccoBoil nHpopmarmu, UHTEpHET U Apyrue), KpUTHUYECKH aHAIM3UPOBAaTh XUMUYECKYIO0 HH(OpMAIIHIO,
nepepadaThIBaTh €€ U UCIOIb30BaTh B COOTBETCTBHH C ITOCTABICHHONW y4eOHOH 3aauei.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XUMUs OTPaKaroT:
c(OPMHPOBAHHOCTh TPEJCTABICHHUI: O MaTepUAIBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SBJICHUN HPUPOIBI, O MECTE U
3HAQUYEHUHM XMMHH B CHUCTEME ECTECTBCHHBIX HAayK M €€ pOJHM B OOECII€YEeHUHM YCTOMYHMBOTO Pa3sBUTHS, B PEIICHHU NPOOJIEM SKOJOTHMYECKOM,
IHEPreTUYeCcKOl U MUIIEBON 0E30IMacHOCTH, B Pa3BUTHH MEAUIMHBI, CO3aHUU HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHUKOB SHEPTHHU, B 00CCIICUCHUH
PaMOHAIBFHOTO MIPUPOIOTIONIE30BAHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYpPhI YETOBEKa, a TAKXKE IKOJOTHYECKH 0OOCHOBAaHHOTO
OTHOIICHHS K CBOEMY 3/I0pPOBBIO M IPHPOTHON CpPEJIE;
BJIaJICHUE CHUCTEMOM XMMHMYECKHUX 3HAHHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS — XUMHUYECKUI 3JIEMEHT, aToM, sSIpO aToma,
U30TOIBI, AJICKTPOHHAS 000JI0YKa aroma, S-, P-, d-aToMHbIe OpOMTAII, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aroMa, TMOPHIU3aIHs aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BAJIEHTHOCTb, O3JCKTPOOTPUIATEIBLHOCTh, CTENEHb OKHCICHHS, XUMHUYECKass CBS3b (KOBaJICHTHAs, HOHHAs,
METaJUINYeCKas, BOJOPOIHAS ), KPUCTAUTNYECKAs PEemETKa, XUMUYECKas PEaKIHs, PACTBOP, DIIEKTPOJIUTHI, HEIJEKTPOIHUTHI, SIEKTPOIUTHYECKAS
JMCCOLMAIUs, CTENeHb JUCCOLUAlMM, BOJOPOAHBIM MOKa3aTeab, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOW H(PQPEKT XMMHUYECKOH peakIHH,
CKOpPOCTh XMMHUYECKOH peaklni, XMMUYECKOe PaBHOBECHE; TEOPHH M 3aKOHBI (TEOPUS AJIEKTPOIUTHUECKON TUCCOIMALNY, TIEPUOJUUECKUI 3aKOH
JIL.U. MenneneeBa, 3aKOH COXpPAaHEHHsT MAacChl BEIIECTB, 3aKOH COXPAHEHWs W TPEBpAIECHUS DHEPTUU NpPU XUMHYECKHX PEAKIHAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMHUH, MHPOBO33pEHUECKHE 3HAHUS,
JeKallie B OCHOBE NMOHMMAaHMs MPUYMHHOCTH M CUCTEMHOCTH XUMHUECKUX SIBIICHHI; COBpeMEHHbIE NMPECTABICHUs O CTPOCHUH BEIleCTBa Ha
aTOMHOM, MOHHO-MOJIEKYJISIDHOM M HaJIMOJICKYJISPHOM YPOBHSX; MPEJCTaBICHUs O MEXaHM3MaX XMMUYECKUX PeaKLui, TePMOJANHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHHsI, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M AMCIIEPCHBIX CHCTEMaxX; (PaKTOIIOTHYEeCKHUE CBEICHU S
0 CBOICTBAax, COCTaBe, MOJYYCHUH U OE30ITaCHOM HCIIOJIB30BAHUN BAKHEUIINX HEOPTaHMUECKUX BEUIECTB B OBITY M MPAKTUIECKOH JEATETbHOCTH
YeJI0BEKa, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;
c(OPMHPOBAHHOCTh YMEHHI: BBISABIIATH XapaKTepHbIE MPHU3HAKH MOHATUH, YCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIUE
TIOHATHS TIPH ONMCAaHUU HEOPTaHNIECKHUX BEIIECTB U X MPEBPAICHHIA;
c(OPMHPOBAHHOCTh YMEHHUS HCIOJIB30BAaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTABIICHHS (POPMYI BEIIECTB M ypaBHEHHH XUMHUYECKUX PEaKITH,
cucremarnyeckyro HomeHkaarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OT/IEJIbHBIX BEILECTB;
c(OPMHPOBAHHOCTh YMEHUS OIPEJIENATh BaJCHTHOCTh M CTENEHb OKHCICHHUS XMMHYECKHX HJIEMEHTOB B COCJMHEHUSX, BUJ XUMHUECKOH CBS3U
(KoBaJIeHTHAs!, NOHHAS, METATMYECKAs!, BOJOPO/IHAS ), TUIT KPUCTAJUIMIECKON PEIIETKH KOHKPETHOTO BEIECTBA;



c(OpPMUPOBAHHOCTh YMEHUS OOBICHITH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT BHUJA XMUMHUYECKON CBA3M U THUIA KPUCTATUYECKOW PpEHIETKH,
OOMEHHBII U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBSI3H;

c(OPMHPOBAHHOCTh YMEHHI: KIacCU(UIIUPOBATh: HEOPraHMUECKUE BEUIECTBA IO MX COCTAaBY, XUMHUYECKHE PEAKIIMU 10 Pa3IHMYHBIM IpPU3HAKAM
(4uCIly M COCTaBy pearupyrolyx BEIECTB, TEIIOBOMY 3((PeKTy peakinuu, N3MEHEHUIO CTENeHEH OKHCICHHS 3JIEMEHTOB, 00PaTUMOCTH, Y4aCTHIO
KaTajan3aTopa U Ipyrue); CaMOCTOSTENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU IS KIacCU(PUKAIIMHN U3ydaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil;
c(OpMUPOBAHHOCTh YMEHHS PacCKpbIBaTh CMbBICH Iepuoaunueckoro 3akoHa /[. . MenaeneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (DYHKITNH;

c(OPMHPOBAHHOCTH YMEHUI: XapaKTEPH30BATh AIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XMMHUYECKHUX 3JIEMEHTOB IIEPBOTO—YETBEPTOTO MIEPHOJIOB
[Mepuoanyeckoii cucremsl JI.J1. Menneneesa, UCTIOb3Ys MOHATHS «IHEPTETHUCCKUE YPOBHIY, «IHEPIETHUCCKHE TIOAYPOBHIY, «S-, P-, d-aTOMHbIC
opOUTaNN», «OCHOBHOE W BO30YXAEHHOE DHEPreTUYECKUE COCTOSIHHS aToMay; OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHX
3JIEMEHTOB M HX COEIMHEHUM Mo mnepuojgaMm W rpynmnam Ilepuogmueckoit cucremsl . M. MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBAa BEHIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPXKAATH
CYILLIECTBOBAHUE M'€HETUYECKON CBSI3U MEXy HEOPTraHUUECKMMU BEUIECTBAMHU C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIMIA;
c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYHIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMU IOCPEACTBOM COCTABJICHUS SJICKTPOHHOTO
OaslaHca ATUX PEaKUUid; peakiii HOHHOTO OOMEHa MyTEM COCTaBIICHUSI MX TOJTHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHM; PEaKIIUN THAPOIH3A;
peakiuii KomruiekcooOpa3zoBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U alIFOMUHHUS);

c(OPMUPOBAHHOCTh YMEHHsI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMSI XMMHUYECKUX PEaKIUil ¢ Y4ETOM HX SHEPreTHYEeCKHX XapaKTepUCTHK,
XapakTep M3MEHEHUsI CKOPOCTH XMMHYECKOW peaKIuu B 3aBUCHMOCTH OT Pa3UYHBIX (DAaKTOPOB, a TAKKE XaApaKTep CMEIIECHUS XUMUUYECKOTO
paBHOBECHSI T1O]] BIUSHUEM BHEIIHUX Bo3naelcTBuil (mpunuumn Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEePH30BaTh XMUMHUUYECKHE PEaKIMH, JIeKallle B OCHOBE MPOMBIIIJICHHOTO MOJTYYeHHUS CEPHON KHCIOTHI,
aMMHaKa, oOIIMe Hay4YHble MPHUHIMIBI XUMHUYECKUX TMPOHU3BOJACTB; II€NECOOOPAa3HOCTh NPHUMEHEHHUsS HEOPTraHWMYECKHUX BEIIeCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUST PUCK-TIONIH3a;

c(OpPMHUPOBAHHOCTbH BJIAJICHUS] CUCTEMOI 3HAHUI O METOJIaX HAYYHOT'O TIO3HAHMS SIBJICHUN IPUPO/IbI — HAOIIOAEHNUE, U3MEPEHHE, MOJIETTUPOBAHUE,
AKCIIEPUMEHT (pealbHBI M MBICICHHBIN), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh 3TH 3HAHUS MPHU SKCIEPUMEHTAILHOM
WCCJICIOBAaHUH BEIIECTB U NIl OOBSICHEHHUS XUMHUYECKHUX SBJICHHM, UMEIOIINX MECTO B MPHUPOJIE, MPAKTUYECKON NEATEIHHOCTH YeloBeKa U B
IMOBCEAHEBHOM JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aHUMOCBS3b XWMHUYECKUX 3HAHUM C TOHATHSAMH M TPEICTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX
MpeIMeTOoB /1S 60Jiee OCO3HAHHOTO TTOHUMAaHUSI MAaTepUAIBHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yYMEHHS MPOBOJUTH PACUEThI: C HCIOJIB30BAHMEM TMOHSATHH «MaccoBasi [OJi1 BEIIECTBA B PACTBOPE» U «MOISpHAs
KOHIIEHTpALMs»; MacChl BEIIECTBA WM 00bEMA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B



peaKiuu BEIIEeCTB; TEIUIOBOro 3ddexTa peakiuu; 3Ha4eHHUs BOJOPOJHOIO MOKAa3aTelsl pacCTBOPOB KHUCIOT U IIEJOYel ¢ U3BECTHOM CTENEHBIO
Jaucconuanui; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUHU, €CIM OJHO M3 HMCXOJHBIX BELIECTB JaHO B BHUJAE pacTBOpa ¢
orpeIeIEHHON MacCOBO J0Jel pacTBOPEHHOIO BELIECTBA MM AaHO B M30BITKE (MMEET MPUMECH); JOIH BBIXOJa MPOIYKTa peakiu; 00bEMHBIX
OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOSATEIBHO IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHI SKCIEPUMEHT (MPOBEACHUE PEaKluii HOHHOTO OOMEHa,
MOATBEP)K/IEHNE KAueCTBEHHOTO COCTaBa HEOPTaHWYECKUX BELIECTB, OINpPEAENICHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI0 HHAMKATOPOB,
W3YYCHHUE BIVSIHHS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIMH, PEHICHHE SKCIEPUMEHTATbHBIX 3a/1ad Mo TeMaM «MeTaluibl»y U
«Hemeramiel») ¢ cOONIOJICHHEM TpPaBU OE30MACHOTO OOpalICHHs C BEIIeCTBAMU W J1a0OpaTOpHBIM 000pymoBaHUEM, (OPMYIUPOBATH IETh
UCCIIEIOBAHMSI, IPEACTABIATE B pa3InyHON (hopMe pe3ysIbTaThl IKCIIEPUMEHTa, aHATM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHHI: COONIOATh MpaBUjia IOJB30BAHMUS XUMHUYECKON MOCYIoil MU 1ab0paTOpHBIM 00O0pYJOBaHHEM, OOpAIllEHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMHU IO BBINOJIHEHUIO J1A00OPATOPHBIX XWMHYECKHUX OMNBITOB, JKOJOTMYECKH II€JIECO00pa3HOTO
MOBE/ICHUS B OBITY U TPYIOBON JEATENBHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/J0POBbS, OKPYXKAlOIIEW MPUPOJHOW Cpedbl U JOCTHXKEHUs €€
YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHMYECKOTO JCHCTBHSI Ha >KUMBBIE OPTaHU3Mbl OMpEACNEHHBIX HEOPTaHMYECKHX BEIIECTB,
moHuMas cMmbic nokazarens [1JIK;

c(OPMUPOBAHHOCTh YMEHUM: OCYIICCTBIIATH IICJICHANPABICHHBIA IMOMCK XMUMHYECKONH WH(GOpPMAIMU B Pa3IMYHBIX HMCTOYHUKAX (HAy4YHAS |
yueOHO-HayuyHas JIMTepaTypa, CpeAcTBa MaccoBoi MH(opmanuu, MIHTepHET u npyrue), KpUTUYECKH aHAIM3HPOBATh XUMUUECKYIO0 HH(POpPMAIHIO,
nepepadbaTbIBaTh €€ U UCMOIB30BaTh B COOTBETCTBUH C IMOCTABJICHHOMN Yy4eOHOM 3a1adei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
Tpenaxép "OO6mako
[Ipenmet oprannueckoit xumuu. Teopus 3HaHui" xumus 10
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 kiacc "Jlomainee
Bbytneposa szaganue"” xumusal0-11
KJIACChI
Hroro o pasneny 8
Pasnen 2. Yraesonopoabt
Tpenaxép "O0nako
I 3HaHuil" xumusg 10
€/IeJIbHbIE YTIIEBOAOPO/Ibl — AJIKaHbI
2.1 P 4 P ’ 5 kiacc "Jlomaraee
IIUKIIOATKAHbI B
3amanne” xumus 10-
I 1knaccsl
H Tpenaxép "O0nako
enpeeNbHbIE YIIEBOA0PO/IbI: ATKEHbI .
2.2 P * P ’ 14 1 3HaHuil" xumust 10
QJIKaIUCHBI, aJTKUHBI
KJ1acc
S coam EI'D. Xumusga
(MOJTyJIb TIO PEIICHUIO
2.3 ApoMaTudeckue yrieBoaoposl (apeHsl) 8 TPYJHBIX 3a7a4)

Tpenaxép “Obnako
sgagui’” xumuga 10




KJ1accC

2.4

IIpupoHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX
nepepadoTka

S cnam EI'D.
XumMusa(MoyJib 1O
PEIICHUIO TPYIHBIX
3anau) Tpenaxép
“O0aaK0 3HAHHUI”
xuMmus 10 kmacc
“JlomamHee 3agaHue’
xuMmus 10-11 kmaccel

2.5

FaJ'IOl"eHHpOI/IBBOI[HbIe YrieBoaopoaoB

Hroro no pazneny

35

Sl cmam EI'D.
XumMusa(MoyJib 1O
PEIICHUI0 TPYAHBIX
3amau) Tpenaxép
“O6nako 3HaHUK"’
xumus 10 kmacc
“JlomaiHee 3aianue”
xumug 10-11 xmaccel

Paznea 3. Kncnopoglconepmamue OpPraHn4eCcKue coe/a

3.1

Cruprel. ®eHon

HHCHUSA

11

S cnam EI'D.
XumMus(MOIyIb O
PEIICHUI0 TPYAHBIX
3amay) Tpenaxép
“O0nako 3HaHUK"’
xumusa 10 kimace
“JlomarHee 3agaHue’
xumus 10-11 xmaccer

3.2

KapOonunbpHbIe cCOeAMHEHUS: aTbICTH/IBI 1

21

S coam EI'D.




keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC
a¢upsl. XKupbl

3.3 VraeBoabl

XumMusa(MoyJib 1O
PELICHUIO TPYIHBIX
3amau) Tpenaxép
“O061aKko 3HaHHK
xumus 10 knacc
“JlomaiHee 3aianue”
xumus 10-11 knaccsl

S cnam EI'D.
XuMusa(MOIyIb 1O
PEIICHUIO TPYAHBIX
3anau) Tpenaxép
“O0aaK0 3HAHHI”
xumus 10 kiace
“JlomanrHee 3agaHue”
xuMmus 10-11 kmaccel

Hroro no paszneny

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus1

41

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku

12

Sl cmam EI'D.
Xumusi(MOIyIb 1O
PEIICHUIO TPYIHBIX
3anau) Tpenaxép
“O0nako 3HaHUK”
xumus 10 kmacc
“Jlomaraee 3aganue’
xumust 10-11 kmaccel

Uroro no pazgeny

Paznen 5. BoicokomoJieKyJ/IsipHbIe COeITHHEHUsI

12




S cnam ET'D.
Xumusi(MOyIb 1O
PEILICHHUIO TPYAHBIX
3amau) Tpenaxép

5.1 B 6
BICOKOMOJIEKYJISIPHBIE COSIMHEHUS “OBIAKO HAHIIL”
xumus 10 kiace
“JlomamHee 3aganue’
xumusa 10-11 ximaccer
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

KoanyecTBo 4acosB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Ctpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue BemiectBa. MHOroo6pasue
' BEILIECTB

11 1

S cnam EI'D.
XuMusa(MoyJIb 110
PEIIEHUIO TPYIAHBIX
3amau) Tpenaxép
“O0maKko 3HaHUNH XUMUS
11 xmacc “Jlomamiaee
3aganue” xumus 10-11
KJIACChI

S cnam EI'D.
XuMusA(MOIYIb IO
PEIIEHUI0 TPYIAHBIX
3amau) Tpenaxép
“O06mako 3HaHUN XUMHUS
11 xnacc “/lomamtHee
3agague’” xumus 10-11
KJIaCChI

1.3 XUMHYECKUE PEAKITUN

19 1

S cmam EI'D.
Xumusi(MOIyIb IO
PEIICHUIO TPYIHBIX
3ama4) Tpenaxép
“O0maKko 3HAHUI XUMHUS
11 xnacc “JlomarniHee




sagauue’” xumuga 10-11

KJIACChI
Hroro mo pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
S cnam ET'D.
Xumusi(MOIyJ1b 110
PEULIECHUIO TPYIHBIX
T n
2.1 Hemerarmst 31 3a1a4) peHameP
“O06nako 3HaHUI XUMUS
11 xmacc “Jlomamiaee
3aganue” xumusd 10-11
KJIACChI
S cnam ET'D.
X
2.2 Mertauisl 23 MMHA(MOTLYTh 10
PEIICHUIO TPYAHBIX
3agau) Tpenaxép
Hroro no pazgeny 54
Pa3znen 3. Xumus u Ku3Hb
S coam EI'D.
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 Xumusi(MOTyJIb 110
' KU3Hb PELICHUIO TPYIHBIX
3a/a4)
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonunuecTBo yacos Kanennapusie cpoku IIpumeyanue
No | M3yuaemslii pa3zen, Tema ypoka
/1 [Inanupyemble dakTHuecKue
CPOKH CPOKH
[Ipeamer u 3HaueHNE OPraHUYECKON XUMUH, 04.09.2023
1 IIpEJICTaBIEHUE O MHOT000pa3uu OpraHuyeCcKuX 1
COCTMHEHU I
DJEeKTPOHHOE CTPOCHHE aToMa yriepoja (OCHOBHOE U 05.00.
2 BO30YKAEHHOE COCTOsIHUS ). BaneHTHBIE BO3MOKHOCTH 1
aToma yriaeposa
XuMHUYecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX. 06.09.
3 Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H, 1
CIocoObl pa3phiBa CBsI3EH
4 Teopus cTpoeHUsI OpraHUYECKUX coeuHeHnid A. M. 1 11.009.
byrneposa
Bupsl u3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS. 12.09.
5 OneKTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX 1
COeTMHEHNN
6 [IpencraBnenue o k1acCUPUKAUU U CUCTEMaTHYeCKas 1 13.09.
HomeHkiarypa (IUPAC) oprannyeckux BEIecTs
7 Knaccugukarus peakiuii B opraHn4eckoi Xummun 1 18.09.
8 Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110 TeMe 1 19.09.
AJKaHbBI: TOMOJIOTHYECKHUH psil, 0O1mas Gpopmyna, 20.09.
9 HOMEHKJIATypa M U30MEPHs, IIEKTPOHHOE U 1
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
10 duznyeckue 1 XUMUYECKHE CBONCTBA aJIKAHOB 1 25.09.




Haxosxnenue ankanoB B nmpupoe. CriocoObl MOTydeHUs

26.09.

1 U IPUMEHEHUE aJTKaHOB

Huknoankansl: o0mIas popmysa, HOMEHKIATYpa U 27.09.
12 U30MEepHsi, 0COOEHHOCTU CTPOCHHS U XUMHUYECKUX

CBOWCTB, CITOCOOBI MOJTy4EHUS U IPUMEHEHHE

Pemienne pacu€THbIX 3a/1a4 Ha ONpEACIICHHUE 02.10.
13 MOJIEKYJISIPHON (hOPMYJIbl OPraHUYECKOTO BELIECTBA IO

MacCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB, BXOASIIHUX B €T0

coctaB. Cucremarusanus 1 06001eHIE 3HAaHUH 110 TeMe

AJKEHBI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyia, 03.10.
14 HOMEHKJIaTypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE

cTpoenune Monekyn. CTpyKTypHas U IHC-TPaHC-

U30MEpHsl aJTKEHOB
15 ®u3nuecKue 1 XUMHUYECKHE CBOMCTBA aJIKEHOB. 04.10.

[IpaBuiio MapkoBHHUKOBa
16 CriocoOb! nostyyeHust 1 NpUMEHEHNE aJIKEHOB 09.10
17 [IpakTuueckas pa6ora Ne 1 o teme "Ilomyuenue 10.10.

ATUJICHA ¥ U3YYE€HUE €T0 CBOUCTB"
18 Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHHUE 11.10.

MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO BELIECTBA

AnKagueHsl: CONpPsHKEHHBIE, U30JUPOBAHHBIE, 16.10.
19 KyMy/iupoBaHHbIe. OCOOEHHOCTH JIEKTPOHHOTO

CTPOCHUS
20 XUMHYECKUE CBOWCTBA CONPSKEHHBIX TUEHOB 17.10.
21 CrniocoOblI Mosty4eHus U NpUMEHEHUE aJIKaIueHOB 18.10.

AJIKMHBI: TOMOJIOTHYECKUH psJl, oOmmast popmyina, 23.10.
22 HOMEHKJIaTypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOEHUE MOJIEKYJI, PU3NUYECKHE CBONCTBA
23 XUMHYeCKHE CBOWCTBA AJIKMHOB 24.10.
24 KauecTBeHHbIE peakllMK Ha TPOIHYIO CBS3b 25.10.




25 CniocoObI ToTydeHus ¥ IPUMEHEHNE aJTKUHOB 07.11.
26 Pemenue 3aau: pacu€Thl 10 ypaBHEHUIO XUMUYECKOM 08.11.
peakuuu
27 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe 13.11.
ApeHBI: TOMOJIOTHYECKUH psiJl, o0mias popmyna, 14.11.
28 HOMEHKJIaTypa. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH301a U TOJyoa, uX (pU3nvecKue
CBOMCTBA
29 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIMM 3aMEIICHUS 15.11.
30 XUMHYECKUE CBOMCTBA aPEHOB: PEAKIIUU 20.11.
NPUCOCTUHEHNS, OKACIIEHUE TOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA 21.11.
39 Pemmenne pacué€THpIX 3a7a4 Ha OIpeieIICHHIE 22.11.
MOJIEKYJISIPHOUM (POPMYJIIbI OPTraHHYECKOTO BEIIeCTBA
33 Crioco0blI MOTy9eHUs ¥ IPUMEHEHUE apEeHOB 27.11.
34 ['eneTnyeckas CBsI3b MEXKIY Pa3IMYHBIMH KJlacCaMu 28.11.
YIII€BOIOPOOB
35 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN. 29.11.
CucremaTu3aiys U 0000IIeHHe 3HAHUN TIO TeMe
36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl 04.12.
37 KameHHbI# yroib ¥ NpoIyKTsl €ro nepepaboTKu 05.12.
38 Hedtp 1 cioco6w1 €€ nmepepadoTku. [Ipumenenne 06.12.
IPOJYKTOB NepepadboTKu HehTH
39 ['eHeTnyeckas CBSA3b MEXAY pa3UIHBIMU KJIaCCAMU 11.12.
YTJIEBOAOPOIOB
40 ["aoreHonpon3BoOAHbBIE YIIIEBOAOPOIOB: JIEKTPOHHOE 12.12.
CTPOCHUE; pEaKIH 3aMEIICHHUS TaoTreHa
JeticTBHe mienoyeit Ha TaJIOTeHITPOU3BOTHEIE. 13.12.
41 BzanmMmopeiicTBre quragoreHalkaHOB ¢ MarHUEM H

[IUHKOM




CuctemaTtuzanusi 1 0000IIeHNE 3HAHUH 110 pa3eny

18.12.

42 "Yraesogopobr"

43 KonTponbras pabota mo Teme "YriaeBoaopoas"” 19.12.
[TpenenbHbIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTMUYECKHM 20.12.

44 psia, obmias popmyna, CTPOCHHUE MOJICKYII, U30MEPHSI,
HOMEHKJIaTypa, Kiaccuuxanus, Gpu3ndeckue CBONCTBA

45 XUMHUYECKUE CBOMCTBA MPEEIbHBIX OJJHOATOMHBIX 25.12.
CIIUPTOB

46 CniocoOblI MoTy4eHus U MPUMEHEHHUE OJTHOATOMHBIX 26.12.
CIHPTOB

47 [TpocTeie 3¢uphl: HOMEHKIIATYpa U H30MEPHS, 27.12.
0COOCHHOCTH (PU3NYCCKUX U XUMHUYECKUX CBOKCTB

48 MHOT0aTOMHBIEC CIIUPTHI: ATHIICHIIMKOIb U TIIUICPHH, 09.01.2024.
ux (pusmveckre U XMMHYECKHUEe CBOICTBa

49 CriocoOblI Moy4eHus U IPUMEHEHHE MHOTOATOMHBIX 10.01.
CIHPTOB

50 ®DeHoJI: CTPOCHUE MOJIEKYITbI, (PU3NYECKUE CBOMCTRA. 15.01.
TokcuyHOCTH (peHoIIa

51 XuMHuecKue cBoicTBa (heHoIa 16.01.

52 Crioco0b! nostyueHus 1 npuMeHeHne GpeHona 17.01.
[Tpaktuueckas pabota Ne 2. Pemenne 22.01.

53 AKCIIEPUMEHTAIbHBIX 33a4 1o Teme "CrnupTsl 1
¢deHnomnsr"

54 Cucremarusanus 1 0000IeHNE 3HAHUH 10 TEME 23.01.
Anbaeruapl ¥ KETOHBI: 3JIEKTPOHHOE CTPOECHUE 24.01.

55 KapOOHMJIBHOM TPYMIIbI; TOMOJIOTUYECKHE PSIIbl, 00IIas
dopmyna, u3oMepus U HOMEHKIIaTypa

56 Anbaeruibl ¥ KeTOHbI: (U3NYECKUE CBOMCTBA; PEaKINU 29.01.
IPUCOCTUHECHUS

S7 Peakunu okucieHns U Ka4eCTBEHHbIE peaKluu 30.01.




AJILJETUI0B U KETOHOB

58 CnocoObI OTyYeHUs albJACTH/IOB U KETOHOB 31.01.
59 OaHOOCHOBHEIE MpeebHBIC KAPOOHOBBIC KHCIIOTHI, 05.02.
O0COOEHHOCTH CTPOEHHUS UX MOJIEKYJ
60 W3oMepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX 06.02.
buznyeckue cBoiicTa
61 XUMUYECKUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX 07.02.
KapOOHOBBIX KUCIIOT
62 Oco0eHHOCTH CBOWCTB MYPaBbUHOU KUCIIOTHI. 12.02.
MHuoroo0pa3ue kKapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB: HEMPEIEIbHBIX U 13.02.
63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BBICIIMX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT 14.02.
65 Crioco0bI mosTydeHus 1 IpUMEHEHNE KapOOHOBBIX 19.02.
KHCJIOT
66 CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN Psifl, 00IIast 20.02.
bopmyna, u3oMepus U HOMEHKIJIaTypa
67 dusnueckue 1 XMMUYEeCKHe CBOUCTBA 3(UPOB 21.02.
Pemenne pacu€THBIX 3a71a4: O YpaBHEHUIO 26.02.
68 XUMHYECKON PEeaKili, Ha OMPEeTICHIE MOJIEKYIISIPHOM
(GbOopMyJITBI OPraHMYECKOTO BEIIECTBA
[Ipaktrueckas padota Ne 3. Perenue 27.02.
69 HKCIEpUMEHTANIBHBIX 337124 110 TeMe "KapOoHoBbIe
KucoThl. ClioXkHbIE A3PUPHI"
70 XKupsr: crpoenue, pu3nUecKue 1 XUMUYECKHE CBOMCTBA 28.02.
(rumposnus)
71 Oco0eHHOCTH CBOMCTB JKUPOB, COJIEPIKAIINUX OCTATKH 04.03.

HEMPECACIBbHBIX ) XUPHBIX KHCJIOT. >KI/IpI)I B IIpHUpoac




Mp11a KaK COJIM BBICIITHAX I(ap6OHOBBIX KHCJIOT, UX

05.08.

72 Mmorotee nerictue. [ToHsITHE O CHHTETHYECKUX
Mmoromux cpenacrax (CMC)
73 I'eneTuyeckas cBsI3b yTrie€BOJOPOAOB U 06.03.
KHCJIOPOICOIEPKAIIUX OPTaHUYECKUX BEIIECTB
74 Pacuérbl 0 ypaBHEHUSAM XUMHUECKUX PEAKLIUN 11.08.
75 Cucremarusanus 1 0000IeHNE 3HAHUN 10 TEME 12.03.
76 OO01mast XapakTepUCTHKA YIJIEBOJAOB U KJIaCCH(PUKAIUS 13.03.
YIJIEBOAOB (MOHO-, JIM- ¥ TTOJIUCAXaPH/IbI)
77 Momnocaxapupl: (PU3HYECKrUe CBOMCTBA U HAXOXKICHUE B 18.03.
pupoe
78 [TprMeHeHHe TIIIOKO03bI, €€ 3HaUYCHUE B 19.03.
KU3HEICATEIILHOCTH OpraHu3Ma
79 Jlucaxapuapl: caxapo3a, MaJbT03a U JIAKTO3a. 20.03.
HaxosxneHue B mpupojie ¥ MPUMEHEHHUE JUCaxapuIoB
80 [Monmucaxapuapl: CTpOEHUE MAKPOMOJIEKYJI, (pu3mueckue 01.04.
¥ XUMHYECKHE CBOMCTBA, IPUMEHEHNE
81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX 02.04.
Pemenue pacueTHbIX 3a7a4 Ha OIpeJIeNIeHUE JOIIH 03.04.
82 BBIX0/Ia MPOJYKTA PEAKLUU OT TEOPETUUYECKH
BO3MOXHOT'O
83 Cucremaru3zaius 1 00001IeHNE 3HAHUH TI0 pa3Ieny 08.04.
84 Kontponbnas padota o teme "Kucnopoacoaepxkariue 09.04.
OpraHUYecKHue coequHeHns"
AMUHBL: KIaccu(pUKaAIM, CTPOCHNUE MOJIEKYI, 00I11ast 10.04.
85 dopmyna, u3oMepus, HOMEHKIaTypa U (pu3nIecKue
CBOMCTBA
86 XUMHUYECKHE CBOMCTBA ann(aTHIeCKNX aMUHOB 15.04.
87 AHUWJIMH: CTPOCHHE aHWJINHA, 0OCOOEHHOCTH XUMHUECKUX 16.04.

CBOWCTB aHUJIMHA




CriocoOsI TTOTydeHUs U TPUMEHEHNE aM(paTHICCKUX

17.04.

88

aMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEpHs, 22.04.
89 dusnueckue croiictBa. OTACIBHBIC IPEICTABUTEIH O

AMHHOKHUCIIOT

XuMHYeCcKre CBOMCTBA aMUHOKHCIIOT, UX 23.04.
90 Ounosjoruueckoe 3Ha4YeHrue aMUuHOKUCIOT. CUHTE3 U

THJIPOJIA3 TTENTH]IOB
91 benku kak mpupoaHbIe TOTUMEPHI; CTPYKTYPHI OEIKOB 24.04.
92 XUMHUYECKUE CBOMCTBA OCIIKOB 29.04.

A30TcoaepIKalre reTePOIUKINYECKUE COSTUHEHUS. 30.04.
93 HyxJienHOBBIE KHCIIOTBI: COCTaB, CTPOCHHUE U

Ouosiornyeckas poJb

[TpakTuueckas pabota Ne 4. Pemenue 06.05.
94 IKCIEPUMEHTAJIBHBIX 337124 10 TeMe "A30Tcoaepikariue

OpraHuYecKue coequHeHus"

[Ipaktrueckas padbota Ne 5. Perenue 07.05.
95 HKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "Pacno3naBanue

OpPTraHUYECKUX COCTUHEHUI"
96 [TpomesxyrouHas arrectanusi(B popMe KOHTPOIbHOI 08.05.

paboThI)

OCHOBHBIE TIOHSATHUSI XUMHH BBICOKOMOJICKYJISIPHBIX 13.05.
97 COCTMHEHUH M METOJIbI MX CHHTE3a —IIOJIMMEpHU3ans 1

TIOJTMKOHICHCAITHS
98 [TnactMaccel. YTrim3anus u nepepadoTkKa IiacTuKa 14.05.
99 DJacToMepbl: HATYPAIbHBIN CHHTETUYECKUC KayIYKH. 15.05.

Pe3una

Bonokna: HaTypanbHbIe, HCKYCCTBEHHEIE, 20.05.
100 cuHTeTHdeckue. [lommmeps! criennanbHOTO Ha3HAYCHUS




[Tpaktuueckas padora Ne 6. Pemnienne

21.05.

101 9KCTIIEPUMEHTAIBHBIX 3a7a4 1o Teme "Pacnio3naBanme
IJIaCTMAacC U BOJIOKOH"
102 O060011IeHne U cUCTeMaTU3als U3YYeHHOT0 MaTeprasa 22.05.

110 TeMe "BbICOKOMONEKYIIIpHBIE COETUHEHUS "




11 KITACC

KommgectBo yacos

Kanennapusie cpoku

[Ipumeuanue

Ne | 3yuaemslii pa3zaen, Tema ypoka
/T [Lnanupyembie dakTHuecKue
CpPOKH CPOKH

1 Atom. CocTaB aTOMHBIX s7iep. XUMUYECKHUH 371EMEHT. 1
N3otonbl

5 CtpoeHue 3IIeKTPOHHBIX 000I0YeK aTOMOB, KBAHTOBBIE 1
yucia

3 Knaccugukaiius XuMHUECKUX 3JIEMEHTOB (S-, p-, d-, f- 1
AJIEMEHTHI)

4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1

5 DNeKTPOHHBbIE KOH(UTYpAIIUN aTOMOB JIEMEHTOB B 1
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU

6 DNeKTpOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema

7 xumudeckux 3neMeHnToB . 1. Menpaeneesa, cBsi3b € 1
COBPEMEHHOM TeOpHuel CTpOeHUs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX

8 AIIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX 1
BEILECTB [0 Tpynnam 1 nepuojaam

9 CucreMmarusanus 1 0000IeHNE 3HAHUH 110 TEME 1
Buasl xumuyeckol cBa3u. MexaHu3mMbl 00pa3oBaHUs

10 KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b. 1
MexMOoNeKyIpHbIE B3aUMOICUCTBUS
BasieHTHOCTD 1 BaJleHTHBIE BO3MOXHOCTH aTOMOB.

11 CBs13b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX 1
F€OMETPUUYECKUM CTPOEHUEM

12 [IpencraBieHus: 0 KOMIUIEKCHBIX COEUHEHHSIX: COCTaB 1




¥ HOMEHKJIaTypa

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO

13 CTpOeHHUs. THIIBI KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA
BELIECTB

14 [TonsiTue o nucnepcHbIX cuctemax. IIpeacrasienue o
KOJUIOMJIHBIX PacTBOpax

15 VcTuHHBIE PAaCTBOPBI: HACBILICHHBIE U HEHACBIILIEHHBIE,
pactBopuMoOcTb. Kpucramoruaparsl

16 CriocoObI BEIpayKEHUST KOHIICHTPAIIUU PACTBOPOB
Pemenue 3anay ¢ ucnosib30BaHUEM NOHATUH ""MaccoBas

17 J10J151 paCTBOPEHHOTO BellecTsa", "MossspHas
KOHIIEHTpanus"

18 Knaccugukaius 1 HoMEHKIaTypa HEOPraHUYECKUX
BELICCTB

19 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110 TeMe
KonTponbhas pabota no remam "CTpoeHue aroma.

20 Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema
xumMuueckux dimemenToB 1. . Mengeneena",
"Ctpoenue BemecTBa. MHOrooOpas3ue BeniecTs"
Knaccugukarus XuMHUecKux peakuui B

91 HEOPraHUYECKON ¥ OPraHN4eCKON XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
MPEBpALIEHHS] SHEPTUN IPU XUMHUECKHUX PEaKIMIX

99 TemoBbie 3¢ (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxuMHUUECKHE ypaBHEHUS

93 Brruncnenus no ypaBHEHUsIM XUMHUYECKUX pEaKLUi U
TEPMOXUMHYECKUM YPaBHEHUAM

24 CKOpOoCTh XMMUYECKOHN peakiuu, €€ 3aBUCUMOCTb OT
pa3nnuHbIX (akTopoB. Katanus u kaTanuzatopbl

25 ['oMoreHHbIE U TETEPOreHHbIE PEAKIINH

26 [Tpaktuyeckas pabora Ne 1 mo Teme "Bnusinue

pa3InYHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON




peakuun"

OO6patumMble U HEOOpaTUMBbIE PeaKIIUUA. XUMUYECKOE

27 1
paBHOBecCHE
[Tpaktuyeckas padora Ne 2 o Teme "Bnusiaue

28 pa3InYHBIX (PAKTOPOB HA MOJIOKEHUE XUMHYECKOTO 1
paBHOBecuA"

29 OnekTponauTuyeckas aucconuanus. CuibHbIE U c1alble 1
91ekTponuThl. CTeNneHb TUCCOLUAUU

30 HNonnoe npoussenenue Bojabl. Cpeaa BOIHBIX 1
pactBopoB. Bosopoausiii mokazarens (pH) pactBopa

31 I'maponus coseii. Peakiuu, npoTekaronme B pacTBOpax 1
JEKTPOJIIUTOB

32 [TpakTuueckas padorta Ne 3 o reme "Xumuueckue 1
peaKuu B pacTBOPax MEKTPOIUTOBR"

33 OKHCIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. 1
Baxuelinme OKUCIUTENN U BOCCTAHOBUTEIIN

34 Merto 351eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OajaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemenue 3aay pa3niM4HbBIX TUIIOB 1

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB 1

38 CucreMmarusanus 1 0000IeHNE 3HAHUH 110 TEME 1
"Xumuueckue peakiuu'

39 KonrtponbHas pabora no reme "Xumuueckue peakuu" 1
ITonoxxenue HemeTauioB B [lepuoguueckoii cucreme

40 xuMmuueckux aneMeHToB /J[. . Menzaeneesa u 1
O0COOCHHOCTH CTPOCHHUS UX aToMOB. Dusznueckue
CBOICTBa HEMETAJIOB

41 AnoTponusi HEMETaUIOB (Ha IpUMeEpPe KUCIOPOia, 1
cepsl, hochopa u yriiepoaa)

42 Bonopon: nonyuenue, puzndeckue 1 XUMHIECKHE 1
cBoiicTBa. ['mapuasl

43 ["anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI 1




noJryueHusi, pU3NYECKue 1 XUMUYECKIE CBONCTBA

I"anorenoBoopoasl. Baxkueiimue

44 KHCJIOPOJICOIEPKALIUE COEAMHEHMSI TAJIOT€HOB

45 JlaGopaTopHbIe U MPOMBIIUIEHHBIE CIIOCOOBI TOTYYESHUS
rajoreHoB. [IpuMeHeHne raJoreHoB U UX COCIMHEHUN

46 [Tpaktuueckas padora Ne 4. Pemenne
AKCIIEpUMEHTAIBHBIX 3a7a4 1o Teme "["amorensr"”
Kucnopon: mabopaTtopHble ¥ TPOMBIIIJICHHBIE CTIOCOOBI

47 NOJy4YeHUs1, PU3NIECKUE U XMMUYECKHE CBOUCTBA.
O30H. [IpuMeHeHne KUCI0poaa U 030Ha

48 OKCHUIBI U IEPOKCHIBI

49 Pemienue 3a1a4 pa3inyHbIX TUIIOB

50 Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI OTyUEHUS,
duznyecKkue 1 XMuMUYECKHE CBOMCTBA

51 CepoBonopoi, cynbhuabt

59 Kucnoponconepxaiiue COeJUHEHHS! CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KUCIIOThI
[TpakTuueckast padborta Ne 5. Pemenue

53 HKCTIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Cepa u eé
coeuHeHus"
A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI OTYUYEHNS,

54 ¢du3nyeckre U XMMUYECKHe CBOWCTBA. AMMHUAK,
HUTPHUJIBI

55 Kucnoponconepxaiue coeAMHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 ITpuMmeHeHne a30Ta U €ro COEAUHEHU. A30THBIE
ynoopeHus
docdop: HaxXOkKAEHUE B IPUPOJIE, CIOCOOBI MOTYyUYESHHUS,

S7 ¢buznueckue u xumudeckue cpoiictsa. dochuas u

dbochun




Oxkcuabl hochopa, pochopcoaepxariue kuciaotel. Conu

58 .
(dhochopHON KHCIIOTHI

59 [Tpumenenue pochopa u ero coenuneHunit. PochopHbie
ynoopeHus
[Tpaktuyeckas padora Ne 6. Pemenue

60 SKCTIIEPUMEHTAIBHBIX 3a71a4 1o TeMe "A30T u ¢ocdop u
ux coequHeHus"
Yriepoa: HaxoKIeHHe B IPUPOJE, aJNIOTPOITHbBIE

61 MouUKaK; GU3NIECKHe U XUMHUYECKIE CBOMCTBA,
pUMEHEHHE

62 Oxkcua yrﬂel')‘o;[a(l 1), okcun yraepona(lV), yronpnas
KHCJIOTa U €€ CONu

63 Pemmenue 3a1a4 pa3nu4HbIX TUTIOB

64 Kpemuuii: HaxoxJ1eHue B IPUPOJIE, CIIOCOOBI
NOJTyYeHUs1, PU3NIECKUE U XMMUIECKHE CBOWCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBass KUCIOTA, CHIIUKATHI

66 [TpumeHenne KpeMHUs U ero coeanHeHui. CTekso, ero
MOJTy9YEeHHUE, BUJIBI CTEKIIA

67 Pemenne 3a1a4 pa3nuyHBIX THIIOB

68 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110 TeMe
"Hemerannsr"

69 KonrtponsHas padora no reme "Hemeraisr"

20 AHanm3 pe3ynbTaToB KOHTPOJIBHOU PabOThI, KOPPEKIIUS
OIMO0K
[Tonoxxenue MetaioB B Ilepuoandeckoi cucreme

71 XUMHUYECKHX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIOB

79 Ob6ume ¢usznyeckue cBoiictsa metamios. [Ipumenenue
METAJUIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB




74

Pemienne 3ala4 Pa3IMYHbIX TUIIOB

75

DJIEKTPOXUMUYECKUI P HAIPSIKEHUH METAJIJIOB.
OO0mue cnocoObI MOTYyYEeHUS METAJIIIOB

76

O61as xapakTepucTika MetauioB |A-rpynmsl
[leproanueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.
Hatpwuit u kanwmii: nonydenue, pu3nuecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB
U UX COCTUHEHUN

77

O6mas xapakrepuctuka MetayioB |IA-rpyrib
[lepuoanyueckoit cCCTEMbl XUMUYECKUX JIEMEHTOB.
Marnuii 1 KajaplIuid: nojdy4eHue, Gusndeckue u
XUMHYECKHE CBOMCTBA, IPIMEHEHHE MTPOCTHIX BEIIECTB
U UX COSTUHEHUN

78

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AIOMUHUI: IOTy4yeHHUEe, PU3NUYECKHE U XUMHUECKUE
CBOMCTBA, IPUMEHEHHE

80

AMpoTepHbIe cBOMCTBA OKCHIA U TUIPOKCHIA
AITIOMUHUS, TUAPOKCOKOMILJIEKCHI ATFOMUHUSA, UX
IPUMEHEHNE

81

Pemenue 3amau Pa3JINYHBIX TUIIOB

82

[Tpaktuyeckas padora Ne 7. Pemenue
AKCTIEPUMEHTANIBHBIX 3a/1a4 110 Teme "MeTtasuibl
[JIaBHBIX noArpymm"

83

OO61as xapakTepuCTHKa METANIOB TOOOUHBIX MOATPYIIT
(b-rpynm) Ilepuonnyeckoit cuCTEMbl XUMHUYECKHX
JJIEMEHTOB

84

du3nyeckrue U XMMHUYECKHE CBOMCTBA XpoMa U €ro
COCHHHCHHﬁ, HUX NIPUMCHCHUC

85

Baxwneilmue coenquuenus mapranmna. [lepmanranar




KaJiusi, €ro OKMCINTCIBbHBIC CBOMCTBaA

duznueckre 1 XUMUYECKHE CBOMCTBA JKejle3a U €ro

86 coeaunenuil. [lomyyenne u npuMeHeHNE CILIaBOB
Kenesa

87 DuU3NYECKUE U XUMUYECKHE CBOMCTBA MEIH U €€
COEIMHEHUH, UX TPUMEHEHUE
®u3nyecKue 1 XMMHYECKUE CBOMCTBA IMHKA U €r0

88 COEIMHEHUH, UX TPUMEHEHUE. [ NIPOKCOKOMITIEKCHI
[IMHKa
[Tpaktuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "MeTaisl
100OYHBIX OArpymn"

90 Pemenue 3aay pa3nuyuHbIX TUIIOB

01 O0600mIeHre U cUCTeMaTU3alisl H3Y4eHHOTO0 MaTeprasa
o teme "Meramibt"
[TpomexyTounas arrectanus(B GopmMe KOHTPOIbHON

92 paboThI)

93 AHanum3 pe3yabTaTOB KOHTPOJIBbHON PabOThI, KOPPEKIIUS
omuOOoK
Ponb xumun B oO6ecrieyeHrH YCTOHYHBOTO Pa3BUTHS

94 yenoBeuecTBa. [{oHsATHE 0 HAYYHBIX METOAX
MCCJIEI0BAHMS BEIIECTB
Hayunble IpUHIUITBI OPraHU3alUNA XUMUYECKOTO

95 pou3BOACTBA. [IpoMEBIIIIEHHBIE CTTOCOOBI MTOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

96 XHUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CPEbl U €ro
MOCJIE/ICTBUS

97 XuMHs ¥ 310pOBbE YeNoBeKa. JIekapcTBEHHbIE CPECTBA

98 Xumus num. Ponb Xumun B 00€CTieYeHIH MUTIEBOM

0€e30I1aCHOCTH




99 Kocmernueckue u mapdromepHsie cpeacTBa. beitoBas 1
XUMUS

100 XuUMHS B CTPOUTENLCTBE. BaskHeNIIne CTPOUTEIIBHBIE U 1
KOHCTPYKLIMOHHBIE MATEPUAIBI

101 Xumus B CEIbCKOM X03siicTBE. Opranndeckue u 1
MUHEpaJIbHBIEC yI0OpEHUS

102 CucremaTtu3zanus 1 0000I1IeHHE 3HAHUN IO TeMe 1

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepeann B.U., [Ipo3nos A.A., Jlyaun B.B.; mox penakmueii Jlynuna B.B., O6mecTBo ¢

OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkionepHoe obmecto «M3narensctBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Xumus. Yriyonénnslid yposenb. 10-11 knaccel. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun B.B

INUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
A cnam EI'D. Xumusi(Moayns 1O peIIeHUI0 TPYAHBIX 3a7a4)
Tpenaxép “Obnaxo 3Hanuit” xumus 10 xnacc

“Jlomammnaee 3amanue” xumusa 10-11 kmacc




