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r. Mypmanck 2023

MNOACHUTEJIbBHASA 3ATINCKA

[IporpaMMa 1o XMMHM Ha YpPOBHE CpeIHero ooOmiero ooOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS  (QeaepalibHONM  00pa3oBaTeIbHON
nporpaMmmel cpeaHero obmiero oopazosanust (POIT COO), mpencraBneHHbix B DepepanibHOM
rocynapcTBeHHOM oOpa3zoBareiabHoM crangapre COO, ¢ yuérom Konuenuuu npemnojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPAMMbI, U OCHOBHBIX MOJIOkeHUH «CTpareruu
pazBuTusi Bocniutanus B Poccuiickoit denepanuu Ha niepuon g0 2025 roga» (Pacnopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIXOJ0B K pa3pa0OTKe MPOTrpaMMbl MO XUMHUH, K OTpEAENCHUIO OOIIel CTpaTeruu
00y4eHus, BOCTIUTAHHS U Pa3BUTHsI 00ydaromuXcs cpecTBamMu yueOHoro npeamera «Xumusi» st 10-11
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeENTyanbHele monokenus @OIroC COO o
B3aMOOOYCIIOBIICHHOCTH IIeNIel, COIep)KaHHs, Ppe3ylbTaroB OOy4YeHHs W TpeOOBaHMH K YpPOBHIO
IMOATrOTOBKHU BBIITYCKHHKOB.

Xumuueckoe o0pa3oBaHHe, MOTY4aeMOE€ BBIMTYCKHHKaMU 0011e00pa3oBaTebHON OpraHu3alny,
SBIISICTCS HEOTHEMJIEMOH YacThIO MX 00pa30BaHHOCTH. OHO CITY)KHT 3aBEPIIAIONIMM 3TAIlOM Pean3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, NMPUCYIIMX IIEIOCTHOI cHcTeMe
XMMHYECKOTro 00pa30BaHMs. JTH IIEHHOCTH KacaloTCsl MO3HAHWSI 3aKOHOB TPHUPOJIBI, (OPMHUPOBAHUS
MHUPOBO33pEHHSI U OOIICH KyIbTYpbl YelIOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOMICHUS K
CBOEMY 3I0pOBBI0 W TNPUPOIHOH cpene. Peammsyercss xummdeckoe oOpa3oBaHHe OOydaromMXcs Ha
YPOBHE CpeAHero oOIero oOpa3oBaHUsl CPEICTBAMH Y4YeOHOro mpeamMeTa «XHMHUs», COACpKaHHE WU
MOCTPOCHUE KOTOPOTO OMpEAEICHbl B MPOTpaMMe MO XUMHU C YYETOM CIEHU(PHUKH HAYKH XUMHUH, €€
3HAUCHHMS B TIO3HAHUH MIPUPOJIBI U B MaTepHAIBHON )KU3HH OOIIECTBA, a TAKKe C y4ETOM OOIIUX Ieneld u
NPUHIHIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMbBI CpPEJHEro oomiero oOpa3oBaHHS B
Poccuiickoii @enepanuu.

XUMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK HIpaeT OCOOyI0 pOJb B COBPEMEHHOMN
[UBWIN3AIMM, B CO3JAaHMM HOBOM 0a3bl MaTepHalbHOM KyibTypbl. OHa BHOCUT CBOH BKJIaJg B
(dbopMHpOBaHUE PAMOHAILHOIO HAYYHOTO MBIIUICHUS, B CO3[@HWE IEJIOCTHOTO TPEJACTaBICHHUS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOBI M YeJIOBEKa, KOTOpoe GOPMUPYETCS B XUMHU Ha OCHOBE
NOHMMAaHMS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHEM
BC€IICCTB, UX CBOMCTBaAMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3auMMOJEHCTBYS C JIPYTMMH €CTECTBEHHBIMH HAYKAMM, XMMMSI CTajla HEOThEMIJIEMOU
YacThIO MHPOBOH KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCICITHOTO TPyJa W JKM3HU KaXJIOro WieHa
obmectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3MaTelbHas, KaK HayKa BBICOKUX TEXHOJIOT Ul HalpaBieHa
Ha pelieHue TIo0aBbHBIX POOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, YHEPreTUUECKO,
MHIIEBOH, SKOJIOTNIECKON O€30ITaCHOCTH M OXPaHBI 3710POBBSI.

B coorBercTBHM ¢ OOIIMMH LENSIMH ¥ MPUHIUIIAME CPEJIHETO OOIIEro 00pa30BaHUS COJCpIKaHHE
npeamera «Xumus» (10—11 kiaccrl, 6a30BbIi ypPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIICKYJIBTYPHYIO MOJATOTOBKY O0YYaOUUXCsl, HEOOXOAMMYI UM JUIsl BBIPAOOTKH MHPOBO33PEHUECKHUX
OPHEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B KHM3Hb COIMYMa, MPOJOJUKEHUS OOpa3oBaHUS B PA3IHMYHBIX
00acTsIX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

COCTaBHHIOHII/IMI/I nmpeaMeTa «XUMHSA» ABISIOTCS 0a30BbIE KypChl — ((OpFaHI/I'-IeCKaSI XUMUS» U
«O01as 1 HeopraHuvyeckass XMMUsD), OCHOBHBIM KOMIIOHEHTOM COAEP)KaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI
0a30Boif HayKH: CHCTEMa 3HaHUI 10 HEOPraHMYECKOH XMMHUHM (C BKJIIOYCHUEM 3HAHWN M3 00LIeH XUMHN)
U opraHudeckod xumuu. DOpMUPOBAHME JAHHOW CHCTEMBI 3HAHUN [pPH MU3YYEHHUU IpeIMeTa
obecrieyrBaeT BO3MOKHOCTh PACCMOTPEHUS] BCETO MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX TOHSTHH,
3aKOHOB U TEOPHH XHUMHUH.

CrpykTypa comepskanmsi KypcoB — «Opranndeckas XuMmus» U «O01Iass 1 HeOpraHUIeCKasi XUMUSD)
chopmHpoBaHa B TIporpamMme 10 XUMHHM Ha OCHOBE CHCTEMHOIO TOAXOJa K HM3YYCHHUIO Y4eOHOTro
MaTtepuajga M OOyCJIOBJIEHa MCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUU Ha ONpPEACIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4YecKOd XMMHH BEIECTBA PACCMaTPUBAIOTCS HA ypPOBHE



KJIACCHYECKOM TEOPUU CTPOCHMs OPraHUYECKUX COEAMHEHMH, a TAKKE Ha YPOBHE CTEPEOXUMHUECKUX U
3JIEKTPOHHBIX MPEACTaBICHUH O cTpoeHuH BemiecTB. CBeleHuss 00 H3ydaeMbIX B Kypce BeLIECTBax
JAI0TCSA B PAa3BUTHH — OT YIJIEBOAOPOJIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coeluHEeHui. B kypce
OpPraHUYeCKOW XWUMHHM TOJNYy4YaloT pa3BUTHE COOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO OOILETo
00pa3oBaHMs NE€PBOHAYAIBHBIC IPEACTABICHUS O XUMHUCCKON CBS3M, KIACCU(PHUKALMOHHBIX IPU3HAKAX
BEILIECTB, 3aBUCMOCTH CBOIMCTB BEILECTB OT UX CTPOEHHS, O XUMUUECKON PEaKLHH.

[Tox HOBBIM YTIJIOM 3peHHUs B IpeAMETe «XUMUs» 0a30BOTO YPOBHSI pacCMaTpUBAETCs M3YUYCHHBIN
Ha ypOBHE OCHOBHOTO 00ILEro o0pa3oBaHMs TEOPETUUECKUM MaTepuai U (aKTOIOTHYECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOM peakumu. Tak, B yacTHOCTH, B Kypce «OOmIas U HEOpraHU4ecKasi XUMHUS»
o0yyaromumMcs TpPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHME IEPHOJMYECKOTO0 3aKOHA C
OOIIETCOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMHA, TIy0XKe MOHSATh HCTOPUYECKOE H3MEHEHUE
(YHKIIHIA 3TOTO 3aKOHA — OT 0000MIaroIIeH 10 OOBICHSIONIEH 1 TPOTHOZUPYIOIIEH.

Enunast cucrema 3HaHMH O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOHCTBAaX M
NPUMEHEHUH, a TaKKe O XWMHUYECKUX PEaKUUsX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MHPOTEKaHUS
nomonHsiercst B Kypcax 10 u 11 kiaccoB anieMeHTaMM COAEPKaHMs, UMEIOIIUMH KyJIbTYPOJIOTHUECKUI U
NPUKIAJHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IIOHMMAaHHIO B3aWMOCBSA3M XMMHUHU C JPYTUMH
HayKaMH, pPAacKpbIBalOT €€ pOJIb B TIO3HABATEIbHOM M TPAKTHUYECKOW JAEATENBHOCTH 4YellOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KECHHs K IPOLECCY TBOpPUYECTBA B OOJACTH TEOPUH U NPAKTHUUECKHUX
MPUIOKEHUH XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npobjeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MHOOpMAIMIO M TPUMEHSTH €& st
TIOTIOJTHEHUS 3HAHHH, PEIICHUSI HHTEIUICKTYalbHbBIX U AKCIIEPUMEHTAIBHBIX UCCIICIOBATEILCKUX 3a1au. B
LEJIOM COZAEpKaHHe Y4eOHOro mpeamera «XHMUs» TAaHHOTO YPOBHSI HM3YyYEHHs] OPHEHTHPOBAHO Ha
dopmupoBaHUe y 00YYarOIUXCSI MHUPOBO33PEHUYECKOW OCHOBBI Ul TIOHMUMaHUs (QUIoco(hCKHUX HICH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPraHMYECKOTO M OPraHUYecKOro Mupa, O0OyCIOBICHHOCTH
CBOWCTB BEILECTB UX COCTABOM U CTPOCHUEM, IIO3HABAEMOCTb MIPUPOAHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUUIl MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH MPEANOCBHUIKAMHU, OCO3HAHHE
pOJM XMMHUH B PEIICHHH JKOJOTHYECKUX NpolieM, a Takxke MpobieM cOepekeHUs] SHEPreTHUECKUX
PECYpCOB, ChIPbS, CO3aHUS HOBBIX TEXHOJIOTUH M MaTepHaIoB.

B muane pemieHust 3amad BOCIMTAHMS, Pa3BUTHA M COLMANU3ALMU OOYYAIOIIMXCS MPUHSTHIC
OporpaMMoil MO0 XMMHH TOJAXOJBl K ONPEACICHUIO COJCPKaHWs M IMOCTPOCHHS IpeaMera
npeaycMaTpuBaloT (OPMUPOBAHNE YHHBEPCAJIHHBIX YUeOHBIX JCHCTBHN, MMEIOMINX 0a30BOC 3HAUYCHUE
JUTSL pa3IMYHBIX BHUJIOB JIEATEILHOCTH: PEUICHHs MPOoOJieM, IMOUCKa, aHAIN3a U 00paboTKu WH(POpMAIIHH,
HEOOXOMUMBIX JJIsl [pUOOpETEeHHs OIblTa MPAaKTHUYECKOHM W MCCIENOBAaTEIbCKON JESITEIbHOCTH,
3aHUMAIOIIEH BAYKHOE MECTO B IO3HAHMH XUMHH.

B mpaxTuke npenojaBaHusl XUMHHM KaK Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs, TaKk M Ha
YPOBHE CpeIHEero oOuero oOpa3oBaHus, IPU ONPEICICHUN COIEPKATEIbHOM XapaKTePUCTHKH ILeJen
W3y4YeHHs TIpeJIMETa HaIpaBICHUEM MEPBOCTENEHHOW 3HAYUMOCTH TPAJAUIMOHHO MPHU3HAETCS
(dbopMHpOBaHNE OCHOB XMMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JeSITEIbHOCTH YeNIOBEKAa M KaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOIMYECKONW TOUKU
3pEeHMUs TAKOH MOJIXO/1 K ONPE/IeNICHHIO eIl n3yueH s peMeTa SBIISIeTCs] BIIOJIHE ONPAaBIaHHBIM.

CoriacHo JIaHHOM TOYKE 3pEHHMs IIABHBIMHU ILIEISIMU H3yUeHHS TpeaMeTa «XUMHs» Ha 0a30BOM
ypoBae (10 =11 xJ1.) aBisroTCs:

(dopMHpOBaHHE CHUCTEMbl XUMHMUYECKHX 3HAHUN KaK BaKHEHIIEH COCTaBIISIIOLICH €CTeCTBEHHO-HAYYHOM
KapTHHBl MHpa, B OCHOBE KOTOPOH JIeXKaT KJIIOYEBbIE MOHATHUS, (DyHIaMEHTalbHBIC 3aKOHBI U TEOPUHU
XMUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE M T[OHHMaHHE CYIIHOCTH JIOCTYITHBIX OO00OIeHUH
MHPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMJIEHHE C HCTOPUEH MX Pa3BUTHS U CTAHOBJICHMUS;
¢dbopMHUpOBaHME M Pa3BUTHE IMPEICTABICHUN O HAyYHBIX METOJaX IMO3HAHUS BEHIECTB M XMMHUYECKUX
peakiuii, HeOOXOIUMBIX JIJISI IPHOOPETEHHsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKHX
SIBJICHUI, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUYECKON U MIOBCEITHEBHOM )KU3HU;

pasBUTHE YMEHHH U CIOCOOOB JIESTEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U O0BSICHEHHEM XUMHUYECKOTO
IKCIEPUMEHTA, COOITIOJICHUEM TPABUII OE30MACHOTO 00PAIICHUS ¢ BEIIECTBAMHU.

Hapsimy ¢ »TuM, comepkaTenbHash XapakTepuUCTHKa IeJed W 3aad HM3ydeHHWs IpeaMera B
nporpaMMe 10 XMMHHM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHM IPHOPUTETAMH B
cucteme cpenHero oOmiero oOpaszoBaHusi. CerogHst B IPENoJaBaHUU XHMHUHM B OOJbLIEH CTENEHH
oTnaéresl MpearoYTeHHe MPAKTHUECKOH KOMIIOHEHTE COJIEpXKaHusi OOydeHHs, OpPHEHTHPOBAHHOH Ha
MOJTrOTOBKY BBIITYCKHHKA 0011e00pa3oBaTeNbHON OpraHu3alMy, BiaJerolero He HaOOpoM 3HAaHUU, a



(YHKIIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHMSMH aKTHBHOTO IOJyYCHHUS 3HAHHH H
NPUMEHEHUS UX B peabHOM KM3HU JUIS PEIICHUS MPAKTHYECKUX 3a/1a4.

B cBsa3u ¢ 9THM mpW u3yueHHH mpenmera «XHMHUS JTOMUHHUPYIOIIee 3HaueHHE MPHOOpEeTaroT
TaKue LeNU 1 33]a9H, KaK:

amanrtanys oOyJalomuXcss K YCIOBHSIM JHHAMHYHO pa3BHBAIOIIETOCS MHpa, (GopmupoBanue
MHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa3OBaHMIO,  COTPYAHHYECTBY,
CaMOCTOSITETIbBHOMY MPUHSTHIO TPAMOTHBIX PELUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX
C BEIIECTBAMH U NX IPHIMEHEHHEM;

dbopMupoBaHue y OOYYAIOMIMXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMITETEHIINN), WMEIOIINX
YHHUBEpCAIbHOE 3HAUCHHE JAJIsl Pa3IMUHBIX BUAOB JIESATEIBHOCTU: PEIICHHs MPOoOJIeM, NMONCKa, aHaTh3a U
00paboTku uH(pOpMALWU, HEOOXOIUMBIX JAJsl MPUOOPETEHHS OIBITa NESTEIBHOCTH, KOTOpas 3aHHUMAaeT
Ba)KHOE MECTO B TO3HAHWM XHMMHH, a TaKKe IS OLCHKH C IO3MIMH SKOJOTHYECKOH Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB HA OPraHM3M YeIOBeKa U MPUPOHYIO CPeay;

pasBUTHE TO3HABATEIbHBIX WHTEPECOB, HMHTEIUICKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
00Y4JaIOmUXCs: CIIOCOOHOCTH CAMOCTOSITEIEHO MPUOOPETAaTh HOBBIE 3HAHHS 110 XMMHUH B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, HUCIIOIB30BaTh COBPEMEHHBIC HH()OPMAIIOHHBIC TEXHOJIOTHHU IS TIOMCKA
W aHanu3a y4eOHOW M HAy4YHO-NIOMYJISIpHON HH(OpMAIMK XUMHUECKOTO COACPKAHMS;

dopMupoBaHHEe M pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOIO M JIOTHYECKOTO MBIIIICHUS,
HaOII0aTeTFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJWMBI, B YACTHOCTH, IPHU
IJIAaHUPOBAHUHN YU TPOBEACHUN XUMUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTAHUE y OOYYaromMXcs yOeKAEHHOCTH B TYMaHHCTHYECKOW HAMpPABICHHOCTH XUMHH, €&
BOXHOM POJM B PEHICHHU TI00ANBHBIX MPOOJIEM panuoOHAIBHOTO MPUPOJONOIB30BAHUS, MOMOTHEHUS
SHEPreTHUECKUX PECYPCOB W COXPAHEHHsI IPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOTO OTHOIIEHHSI K TIPUPOJIE U CBOEMY 3/I0POBBIO, & TaKKe MPHOOPETEHUS OIbITA MCIOIb30BAHUS
NOJYYSHHBIX 3HAHUW ISl TPHHATHSA T'PAMOTHBIX PEHICHUH B CHUTYalUsX, CBSI3aHHBIX C XUMHUYECKHIMHU
SIBJICHHUSIMU.

B y4eOHOM 1utane cpeanero oomiero oopa3zoBaHusi IpeaAMET «XUMUs» 0a30BOT0 YPOBHS BXOAMT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HAYYHBIC TIPEAMETHD).

OOriee 9UCI0 9acoB, OTBEACHHBIX UIS M3YYCHHS XUMHH, Ha 0a30BOM YpPOBHE CPEIHEro OOIIero
oOpa3oBanus, cocraniseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezpeno), B 11 xmacce — 34 yaca (1
4ac B HEJEIIO).

COJAEPKAHUE OBYYEHUS
10 KJIACC
OPT'TAHUYECKAS XUMUS

Teoperuyeckne 0OCHOBbI OPraHUYeCKO XMMHHU

IIpeamer  OpraHMyYecKod  XHMHH: €€  BO3HUKHOBEHME,  pa3BUTHE U  3HAYCHHUE
B TIOJYYEHMHM HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOEHUS OPraHUYeCKHX COEIMHEHHH A.
M. BytnepoBa, e€ ocHOBHbIE MoJ0KeHUA. CTPYKTYpHBIE (POPMYJIBI OPraHNYECKUX BewecTB. [ omoorus,
nzomepus. XMMHUYECKas CBSI3b B OPraHNYECKUX COCUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[lpencraBinenne o kKiaccuUKaMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHHYecKHX
COCIMHEHNH (cucTeMaTHyecKas) M TPUBHAJIbHBIC Ha3BaHMS BaKHEHIIMX IPEICTaBUTENCH KJaccoB
OpPraHMYECKUX BEIIECTB.

OKCTIepUMEHTAIbHbIE METOJbl M3YYCHHS BEIIECTB W WX TPEBpalleHUi: O3HAKOMJIEHHE C
o0Opa3liaMy OpraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHUYeCKUX BEIIECTB, HAOJIOACHHWE W ONHMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIECHHIO
OpPTaHMYECKUX BEIIECTB IIPH HArpeBaHUH (TUIaBlIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUI psil. MeTaH u 3TaH — MpoCcTeIne MpecTaBUTeNn
AIKAaHOB: (U3UYECKUE U XMMHYECKHE CBOWCTBAa (peaklMy 3aMEIICHUS W TOPEHUs), HAaXOXKICHHE B
MIPHUpPO/IE, TTIOTyYeHUE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMUECKHUH psA. OTWIEH W MpONWIeH — MpocTeimme
NPEACTAaBUTENN  AJKCHOB: (H3MYeCKMe W XUMHUYECKHE CBOWCTBAa (peakuuu THIAPUPOBAHUS,
TaJIOT€HNPOBAHUS, THAPATALINN, OKUCIICHHSI U TIOJIMMEPHU3AIIH ), TIOJTyYeHNEe U TIPUMEHEHNE.




Ankanuensl: OyramueH-1,3 n metmnOyTamueH-1,3: cTpoeHue, BaKHEHIINEG XUMHIECKAE CBOMCTBA
(peakuust nonuMepusanun). [loryuyeHne CUHTETHYECKOrO KayuyKa U pE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUECKUH Psil. ALETHJICH — MNPOCTEHIIHHA
NpEACTaBUTENb AaJKHHOB: COCTaB, CTpoeHHE, (u3nvyeckne W XUMHYECKHE CBOWCTBAa (peakuuu
TUIPUPOBAHMSL, TATIOT€HUPOBAHUS, THAPATALINN, TOPEHHST), T0JIyYeHHUE U IPUMECHEHHE.

Apensl. bensom: coctaB, cTpocHHE, (H3MUCCKHE MW XHMHUYECKHE CBOWCTBA (peaKIuu
raJlOreHUPOBaHMS U HUTPOBAHMS ), TOyUCHUE U TPUMEHEHHE. T01yo1: cocmas, cmpoenue, husuieckue u
Xumuueckue — ceoucmea  (peakyuu — 2aN02EHUPOSAHUS U HUMPOBANUS), nonyyenue  u
npumenenue. TOKCHIHOCTb apeHOB. ['eHeTndecKast CBA3b MEXKAY YIVIEBOAOPOJAMH, IPHHAIIIEKAIUMHI K
pa3IMYHBIM KJIaCCaM.

[TpupoaHbIe UCTOUHUKH YTIIEBONOPOAOB. [IprpoaHblil ra3 u nonyTHele HedTsHbIC Ta3bl. HedTh u
eé mpomcxoxaenue. CrmocoObl mepepa®oTku HeTH: TEeperoHka, KpeKWUHT  (TepMHUYCCKHM,
KaTaJMTHYeCcKuil), muponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE B MIPOMBIIIJICHHOCTH H B
ObITy. KaMeHHBIH yroib 1 IPOAYKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAIBHBIC METO/bl M3YYEHMsI BELIECTB W MX MPEBPALICHUH: O3HAKOMIICHHE C
o0Opa3uamu IIacTMacc, KayudyKoB U pe3uHsbl, Komiekuuu «Hedte» u «Yromaby, MoaennpoBaHue MOJIEKYI
YIJIEBOIOPOJIOB M TaJIOTEHONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON paboThI: MONydYeHHE ITHIICHA U
U3Y4YEHHUE €ro CBOMCTB.

Pacuérnble 3a1aun.

Bbruucnenus mo ypaBHEHHIO XWMHUECKOW peaknuu (Macchl, 00b&Ma, KOIMYECTBA HCXOTHOTO
BEIIECTBA WMJIM MPOAYKTA PEaKIMW MO WM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB MM MPOIYKTOB PEAKIHN).

Kuciopoacoaepskamnue oprannyeckue coenHeHNs

[IpenenbHbIe OJJHOATOMHBIC CIIUPTHL. METaHOT M 3TAHOJ: CTpOCHUE, (PU3NYECKUE W XMMUYCCKHE
CBOWCTBA (peakUUMH C AaKTHBHBIMH METalJlaM{, TaJOr€HOBOJOPOJAMH, TOpPEHHE), INPHUMEHEHHE.
Bonoponusie cBs3M MeXIy MOJEKyJdaMH COHPTOB. JleiicTBHE MeTaHOJla W OJTaHONA HAa OPraHu3M
YesoBeKa.

MHOroaToMHbIe CIHUPTHL. DTHJICHIJIUKOIL W TIMLEPUH: CTPOCHHUE, (PU3MUECKHE M XMMHUYCCKHE
CBOWCTBa (B3aMMOJCHCTBUE CO ILEIOYHBIMH METAIJIAMH, KAuEeCTBEHHas PEaklus Ha MHOIOAaTOMHBIC
cnupThl). JleficTBue Ha opranusM denoBeka. [[puMeHnenune riaumnepuHa v TUICHTIIUKOJIS.

®DeHOoNl: CTpOCHUE MOJICKYJIbl, (U3UUECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue genomna.

Anpreruapl U kemoHuvl. PopManblIerui, aneTalbIerui CTPOeHHE, (U3MUECKHEe U XUMHUYECKHE
CBOICcTBa (peakIUy OKUCIEHHS 1 BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIINN), TOJTyYeHHE U IPUMEHEHHE.

OHOOCHOBHBIE TIpeieNbHbIE KapOOHOBbIE KUCIOTH. MypaBbHHAs M YKCYCHAsl KUCIIOTBI: CTPOCHHE,
¢du3nyuecKkue U XMMUYECKHe CBOMCTBA (CBOMCTBA, OOILIME JUIA Kilacca KUCIIOT, PeakUus dTepuduKanmn),
nosydyeHue W mpuMeHeHwe. CreaprHOBas M OJIEMHOBAas KHCJOTHI KaK TPEICTABUTENN BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.

Crnoxable 3QUPBl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maposn3 cinoxHbIX 3¢upoB. Kupsl
I'unposns xxupos. [IpuMeHeHue KupoB. bronoruyeckas posb JKUPOB.

YrneBoapl: cOCTaB, KiacCU(UKAIMs YIrIIEBOJIOB (MOHO-, JIU- M TOJHcaxapujbl). [mokoza —
NPOCTEHIINIT MOHOCAaXapHul: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbl, (PU3HUYECKHEe M XMMHYECKHE CBOMCTBA
(Bzaumonetictue ¢ ruapokcunom menu(ll), oxmcienme ammmayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIFOKO3bI), HAXOXJIEHHE B MPHUPOJIE, MPUMEHEHHE, OUOIOTHYECKasl POIib.
®orocunTe3. PpyKTO3a KAK H30MEP IIIFOKO3BI.

Kpaxman m nemmono3a Kak HOpupofHble mosuMmepbl. CTpoeHue Kpaxmana M LEJITHOJIO3bL.
PusnvecKkre 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoIn3, KaueCTBEHHAsl PEaKIHsl C HOJIOM).

OKCTepUMEHTATIbHbIE METO/Ibl M3YUECHHS BEIIECTB W MX MPEBPAIICHUN: TIPOBEACHNE, HAOIIOIeHNE
U OIMCaHWE JEMOHCTPALMOHHBIX OIBITOB: NOPEHHE CIHUPTOB, KAYECTBEHHBIE pPEAKIUU OJHOATOMHBIX
crupToB (OKKciIeHne aTanona okcuaom meau(1l)), MHOroaTOMHBIX CITUPTOB (B3aMMOIEHCTBHE TIINIIEPUHA
¢ runpokcugom menu(ll)), ampaernmgoB (OKUCIEHHME aMMHMa4dHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcunom meau(ll), BzaumozelcTBHE Kpaxmanaa ¢ HOAOM), MPOBEIEHHE MPAKTHYECKOH pPadOThI:
CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTBI.

Pacuérnele 3a1auu.

Brrunciienusi o ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOIMUYECTBA HCXOJHOTO
BEIIECTBA WMJIM MPOAYKTa PEaKIMU MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOIO M3 MCXOTHBIX
BEIIIECTB MJIHM MPOAYKTOB PEAKIINH).




A3zoTcozepKalie OpraHuuecKue COeIHEHMS.

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHudeckue coeauHeHns. Du3nUecKkne W XHMHYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornyeckoe 3HaueHue aMHHOKKCIOT. [lenTuabt.

Benku xak nmpupoHbIe BEICOKOMOJNEKYIISIpHBIE coequHeHus. [lepBuunas, BropuuHasi U TpeTHYHAS
CTpYyKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, ACHATypalMs, KaueCTBEHHbIC PEAKLUN Ha
Oenkm.

OKCIIepUMEHTANbHBIC METO/IBI M3YYCHUs BEIIECTB M MX MPEBpAIlCHUN: HAOIIOACHHE U ONHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypauys OENKOB IIPH HaIPEBaHUH, LIBETHBIC PEAKLIUN OCIIKOB.

BobicoxomoJieKyIsIpHbIE COeIMHEHHs

OcCHOBHBIE TOHATHSI XHMHH BBICOKOMOJICKYJISIDHBIX ~COCIMHEHHWH: MOHOMEp, IOJUME,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEPU3ANH, CPEeIHssT MOJeKyspHass Mmacca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHNH — IIOJIMMEPHU3aLNs U TOJUKOHICHCALHS.

OKCIIEpUMEHTANbHBIC METO/bl HM3YYEHHsI BEIIECTB W WX MNPEBPALICHUH: O3HAKOMIICHHE C
o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzamust MexXmnpeaMETHBIX CBs3ed MpH W3y4eHWH opraHudeckoi xummm B 10 kiacce
OCYILECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOILIMX ECTeCTBEHHO-HAYYHBIX MOHSTHH, TaK W TMOHSTHH,
SBIISIFOILMXCSL CHCTEMHBIMU JUUISl OTJCIBHBIX PEAMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OOmuye ecTecTBEHHO-HAy4YHBbIC IOHATHS: SIBJICHUE, HAaydHbId (DakT, rumoresa, 3aKoH, Teopus,
aHalM3, CHHTE3, KJIacCUpHKAlMs, TEePHOJANYHOCTh, HAOIMIOJACHUE, HW3MEpEHHe, OKCICPUMEHT,
MOJICITUPOBAHUE.

®dusnka: Mmarepus, SHEprus, Macca, aToM, 3JEKTPOH, MOJIKYJa, 3HEPreTHYeCKUil ypOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEINECTBA, (DU3MYCCKUE BEIMYMHBI U CIUHHUIBI HX
A3MEPEHUS.

buonorus: kmerka, opraHusMm, Ouochepa, oOMeH BemecTB B opraHusMme, (oTocuHTES,
OMOJIOTHYECKN aKTUBHBIC BEIIeCTBa (OCIKH, yTrIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaNbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

Texnonorus: MUIICBBIC MPOAYKTBI, OCHOBLI pPAllMOHAJIBHOI'O0 IIUTAaHWA, MOIOIINWE CPCACTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE IpernapaTbl, MaTepHalbl M3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMU A

TeopeTnyeckue 0CHOBbI XUMHUH

XUMUYECKHI 35IeMeHT. ATOM. SIpo aToMa, W30TOIbl. DJIEKTPOHHAS 000JI0YKa. DHEPreTHUSCKUE
YPOBHH, MOJIYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- smemenTbl. OCOOCHHOCTH pacHpee/ieHus
AJIEKTPOHOB TIO OpOWTalIsIM B aTOMax »JJIEMEHTOB IIEPBBIX YETHIPEX MEPUOJIOB. IIEKTPOHHAS
KOH(HTYpaIusi aTOMOB.

Ilepunonnuecknii 3axkoH u Ilepuonnueckas cucrema xumuueckux uiemeHtoB . Y. Menpeneesa.
CBs13b nepuouyeckoro 3akona u Ilepuonnyeckoit cucreMsl xumuyeckux siaemeHToB . Y. MenaeneeBa
C COBPEMCHHOW TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMH IMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYINaM U IepuojaM. 3Ha4deHHe
MIEPUOJINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUECKas CBA3b. Buabl XUMHYECKOH CBA3M (KOBaJCHTHAs HEMOJISIPHAS U
MOJISIpHAst, WOHHASA, MeTaJulmdeckas). MexaHu3mbl 00pa30BaHHS KOBAJICHTHOW XHUMHYECKOH CBS3U
(oOMEHHBI W OHOPHO-aKLENTOPHBIN). Bomopoanas cBa3b. BaneHTHOCTh. DNEeKTpOOTPULATEIBHOCTS.
Crenens okuciaeHus. FIOHbI: KaTHOHBI U AHWOHBI.

BemecTBa MOJEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTBA.
Tunsl KPUCTANTMIECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPUCTAJUTMYECKON PEIIETKH.

IlonsiTne o nucnepcHbIXx cucteMmax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast 10
BEILECTBA B PACTBOPE.

Knaccudukanms HeopraHM4eckux coeiuHeHuid. HomeHknarypa HEOpPraHMYeCKHX BEIIeCTB.
I'enernyeckas cBsi3p HEOPraHMUECKUX BELECTB, IPUHAUIEKAIINX K PA3IMYHBIM KIIACCAM.



Xumuyeckas peakuus. Kinaccuukanus XUMHUCCKUX PEaKIIUil B HEOPraHUUIECKOM M OpraHu4eCcKOn
XUMHUH. 3aKOH COXpPAaHEHHWs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TPEBpAIICHUS DSHEPTUH TpPHU
XUMHUYECKHUX peakLusiX.

CKOpOCTb peakiuy, e€ 3aBUCUMOCTh OT pa3IM4HbIX (pakTopoB. OOpaTHUMbIe peaknu. XUMHUECKOe
paBHOBecHe. DaKTOPHhI, BIUSIOINIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipuniun Jle [larenbe.

DnekTponrTHdeckas nuccoruanusa. CHabHBIC B clladble 3JIeKTpoiuThl. Cpema BOOHBIX PACTBOPOB
BEIIECTB: KHCasl, HeHTpaibHas, MeI0YHasl.

OKHCANTETHHO-BOCCTAHOBUTEBHBIE PEAKITHH.

OKCTIepUMEHTAIbHbIE METOJbl M3YYCHHS BEUIECTB W WX NPEBPAIICHUH: JEMOHCTpAIHs TaOIHUI]
«Ilepmoguueckast cucremMa xumudeckux saemeHtoB JI. . MenneneeBa», wusyueHue Mojenen
KPUCTAJUTMYECKUX peIéToK, HabmroeHue
¥ ONHCAaHWE JEMOHCTPAlMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3joKEeHHWE IEPOKCHIAa BOAOPOAA B
MPUCYTCTBUM KaTalau3aTopa, ONpejAeseHHe CPebl pacTBOPOB BELIECTB C IMOMOINBIO YHUBEPCAIBHOTO
WHIMKATOpa, pEaKkiMd HOHHOTO OOMEHa), MPOBEICHUE MPaKTHYECKOH padoThl «BiusHue pa3muaHbIX
(haKTOpOB HA CKOPOCTh XUMHUECKOHN PEaKITUI.

Pacuérnele 3a1auu.

Pacuérsl mo ypaBHEHHSM XMMHYECKHX pEaklil, B TOM YHCIE TEPMOXUMHUYECKHE pPACUETHI,
PacUEThI C MCIIONB30BaHNEM TIOHSATHS «MaccOBast A0S BEIIECTBAY.

Heopranuyeckasi XuMus

Hewmeramnsl. IlonoxxeHne HemeramuioB B Ilepuonnyeckoil CUCTEME XHMHUYECKHX 3JIEMEHTOB /[I.
W. MenneneeBa U 0cOOEHHOCTH CTpOCHUSI aTOMOB. DuU3NUecKue CBOWCTBA HEMETAJUIOB. AJUIOTPOIHSI
HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, pochopa u yriepomaa).

XHUMUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETA/UIOB (TAJIOTCHOB, cephbl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEIMHEHUH (OKCUI0B, KHCIOPOACOAEPKALINX KUCIOT, BOAOPOIHBIX COETMHEHHH).

[IpumeHeHue BaX)HEHIINX HEMETAIUIOB U UX COEIMHEHUI.

Mertamnbl. [lonoxenue wmeramioB B llepuoguueckoil cucTteMe XHUMHUYECKHX 3JeMEHTOB [l
W. MenneneeBa. OcCOOGHHOCTH CTPOCHHUS DIIGKTPOHHBIX 00OJOYEK aTOMOB MeTayuioB. QOmue
¢usnyeckue cBoiicTBa MeTaiioB. CIIaBbl METAIIIIOB. DJICKTPOXUMHUUCCKUN DS HAPSKCHUH METAJIIOB.

XWUMUYEeCKHe CBOWCTBAa BaKHEHIIMX METAIIOB (HATPWIA, KalWl, KalbI[UH, MarHui, aTrOMUHHIA,
LUHK, XPOM, JK€JI€30, MEJIb) 1 UX COETUHEHUH.

OO0mre crocoObl MmosTydeHus: MeTaioB. [I[puMeHeHne MeTanioB B ObITY U TEXHHUKE.

OKCTIepUMEHTAIbHbIE METOJIbI W3YYEHHUs] BEIIECTB W WX MPEBPAIICHUN: H3yYeHHE KOJIICKITUN
«MeTannel ¥ CIUIaBbl», 00pa3I[OB HEMETAJLIOB, PEIIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4, HaONro/IeHne U
OIMCaHHEe JEMOHCTPAIMOHHBIX W JIA00OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE TUAPOKCHIA AJFOMHHUS C
pacTBOpaM# KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIIMi Ha KATHOHBI METAJLIOB).

PacuérHble 3a1aum.

Pacuérsl macchl BemecTBa WM 00bEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIN
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBA BEIISCTBA)
MPOAYKTOB PEAKIINH, €CITH O/THO M3 BEIIECTB NMEET IPUMECH.

XuMus 4 )KU3Hb

Posib xumuu B OO0CCIIEUCHHMM SKOJIOIMYECKOW, IHEPreTUYSCKOW M MHUIIECBONH 0€30MacHOCTH,
pa3BuTUU MeTUIMHEL. [[oHSATHE 0 HayYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHIA.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIAIAX MTPOMBIIUIEHHOTO IMOJyYEHUS Ba)KHEHIINX
BEIIIECTB.

UemoBek B MHpE BEMIECTB W MaTepHalioB: BaXHEWIIHE CTPOUTEIbHBIE MaTepHAIIBI,
KOHCTPYKITHOHHBIC =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMaTepHaibl, OpraHUYeCKHe U MUHEpaJIbHbIE yI00pEeHNUS.

XWUMHUSL ¥ 3[I0pPOBhE HYENIOBEKA: MpaBWJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX TPENapaToB, MpaBuia
0e30macHoro HCIOJIb30BaHUS IpenapaToB OBITOBOI XUMHH
B ITOBCEJTHEBHOM JKU3HU.

MexnpeMeTHbIE CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBsI3eM MpHU W3yYeHWH OOIIeH M HeopraHudeckod xumuu B 11
KJlacce OCYILECTBISICTCS 4epe3 MCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IMOHSTUH, TaK M
TOHATHUH, SIBISIONIUXCS CHCTEMHBIMH TSI OT/IETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mume ecTtecTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (DaKT, THUMOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3,
KJaccuuKanus, IepuoINIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOICTTMPOBAHIE, U3MEPEHNUE, SBJICHUE.




Ousnka: MaTepus, DSHEpPrusi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, W30TOIl,
PallMOaKTUBHOCTbD, MOJICKYJIa, DHEPTeTHUECKUI YPOBEHB, BEIIECTBO, Tel0, 00BhEM, arperaTHOEe COCTOSIHAE
BElIeCTBa, (PU3NYCCKUE BEITUUMHBI U CJIMHUIIBI UX U3MEPCHHSI, CKOPOCTb.

Buonorus: kierka, opraHu3M, 3KOCUCTeMa, Ouocdepa, MaKpOo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMCH BEIIECTB B OPTaHHU3ME.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPOJIbI, OJE3HBIC HCKOMAEMBIE, TOTUTUBO, PECYPCHI.

TexHOIOTHs: XUMHYECKas IPOMBIIUICHHOCTh, METAJUIypPTUs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHaJOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl MPOMBIIIICHHOCTD, (apMalieBTHIeCKas
MPOMBIIIIICHHOCTh, MPOM3BOACTBO KOCMETHYECKUX TPENapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaOB, JIEKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIT'PAMMBI [10 XMMHUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiawBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOYYAIOIMMHUCS TPOTPaMM
cpeaHero oOmero oOpa3oBaHUsl (JMYHOCTHBIM, METampeAMETHbIM U MpeIMeTHbIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHErO
o01miero o0pa3oBaHusl ABJSIETCS CUCTEMHO-ACATEIbHOCTHBIHN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-AESITETLHOCTHBIM MOJIX0A0M B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTAaTOB
OCBOCHHMSI TIpeIMeTa «XHUMHsS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUSI BBIIEIEHBI CIIEAYIONIUE
COCTaBIIAIONINE:

OCO3HaHHWE OOYYAIOUNIMMHUCS POCCHUCKOM TPaKTaHCKOW MJIEHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATEIbHOCTH U CAMOOTIPEIETICHHUIO;

HaJIN4Me MOTHBALMH K 00YUCHHIO;

LieJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH
Y UCTOPUYECKUX TPATUIMI 0a30BON HAYKU XMMHUU;

TOTOBHOCTB M CITIOCOOHOCTH 00yUaromuxcs pyKOBOACTBOBATHCS B CBOCH AEATEIILHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMH, IPUCYIIMMH LIEJTOCTHOM CUCTEME XMMUYECKOr0 00pa3oBaHuUs;

HaJIMYMe TPABOCO3HAHUS DKOJIOTHUECKOW KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IEU M CTPOUTHh
JKU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS NpeaMeTa «XHUMHs» JIOCTUTAIOTCS B €JUHCTBE YUeOHOH MU
BOCIHMTATENBHON JESITEIbHOCTH B COOTBETCTBHU C T'YMaHHCTUYECKHUMH, COLUOKYJIBTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMHM IEHHOCTSIMH W HJI€aJlaMHd POCCHHCKOTO T'pa)XIaHCKOTO OOIecTBa, MPHUHATHIMUA B
o0miecTBe HOPMaMM M TpaBWJIaMHM IOBEACHUS, CIOCOOCTBYIOIIMMM IHPOLIECCAaM CaMOIIO3HAHMS,
CaMOPAa3BUTHS 1 HPABCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH 00yUaroIuXcsl.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XHUMHS» OTPaKaIOT COPMUPOBAHHOCTH OIBITA
MO3HABATEILHON M MPAKTUYECKOW JEATEIbHOCTH OOYUYaIOMIUXCs M0 peann3alluil MPUHATHIX B 00IIEeCTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCUTAHUSA:

0CO3HAHMSI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBRKECHUS K 3aKOHY
Y TIPABOTIOPSIZIKY;

MIPEJICTABJIEHUS O COLIMAIBHBIX HOPMaxX U MPaBMUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHW JICATETBHOCTH TPU CO3JAaHHM Y4YeOHBIX IPOEKTOB,
peleHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BBIMOJIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY W apryMEHTHI APYTHX IpHU
aHalu3e pa3InIHbIX BUJIOB y4eOHOU JEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOT'O OTHOILIEHUS K HCTOPUUYECKOMY M HAyYHOMY HACJIEINIO OTEUECTBEHHON XUMUM;



YBaKEHMs K IPOLECCY TBOPYECTBA B 00JACTH TEOPUM M IPAKTUUECKOrO IPUMEHEHHS XUMHH,
OCO3HAHUSl TOTrO, YTO JOCTM)KEHHUsSI HAayKU €CTb PE3yJIbTaT [UINTENbHbIX HAOIIONEHUH, KPOIOTIUBBIX
9KCIIEPUMEHTABHBIX TOMCKOB, IIOCTOSIHHOTO TPY/a YUE€HBIX U MPAKTUKOB;

MHTEpeca M MO3HABaTEeNbHBIX MOTHBOB B IOJIYUYEHHH M IMOCIEIYIOIIEM aHalu3e WHPOpMaluu O
HEePEAOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TIOBECHMUS;

CIOCOOHOCTH  OLIEHUBATh  CHUTyallMd,  CBA3aHHBIE  C  XUMHWYECKMMH  SIBICHHSMU,
Y IPUHUMATh OCO3HAHHBIE PEILEHHsI, OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHHMBATh CBOE MOBEJIEHUE U MOCTYNKHU CBOMX TOBApHILEH C MO3UIUI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHMs KYJIbTYPbI 310POBbSI:

NMOHUMAaHUsl IEeHHOCTeH 310poBoro U  Oe3zomacHOro oOpasza KHM3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY U TICUXHYECKOMY 370POBbBIO;

coOJrOIeHrsT TIpaBHII O€30MacHOTO OOpAIEHHsI ¢ BEIIeCTBAMH B OBITY, TIOBCETHEBHON KM3HU U B
TPYIOBOH EATEIBbHOCTH;

MOHUMAaHHUSl EHHOCTU MPaBWJI WHAWBUAYAIBHOTO M KOJJIGKTHBHOTO OE30MIaCHOTO TOBEACHUS B
CUTYyalUsX, YTPOKAIOIINX 3J0POBBIO M KHU3HHU JIIOJCH;

0CO3HaHMUS MOCJICACTBUI U HENIPUATHUS BPEIHBIX PUBbIUEK (YHIOTPEOICHHS QJIKOT0JIsl, HAPKOTHKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-MCCIIEI0BATEIbCKON ESTEIbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIBHOCTHU;

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHWU MPAKTHYECKUX 3a]lad COLMAJIbHOM HaIpaBlIEHHOCTH
(B paMKax cBOEro Kiacca, IKOJbl);

MHTEpeca K MPAKTUUYECKOMY H3YUEHHIO MpOo(eccuil pa3iIudHOro poAa, B TOM UYHCIIE HAa OCHOBE
NPUMEHEHUS! IPEIMETHBIX 3HAHUH 10 XUMUH;

YBa)XEHUS K TPYAY, JIOJSIM Tpy/Ja U pe3yIbTaTaM TPYA0BOM JesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYaJbHOH TpaeKTOpuu oOpa3oBaHus, Oymaymien
npodeccu ¥ pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTPeOHOCTEH 0011ecTBa;

6) IKOJIOrHYeCKOr0 BOCIIHTAHMSI:

9KOJIOTHYECKH 11€1eCO00Pa3HOr0 OTHOLICHUS K IPUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emiie;

MOHUMAaHUSl TJ00aJbHOIO XapakTepa »HKOJOIMUYECKHX HpoOJeM, BIUSHHSA SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MIPUPOAHOM U COLMAIBHOM CPebl;

OCO3HaHUSl HEOOXOJAMMOCTH HCIIOJIB30BAaHUS JOCTIKEHWH XWMHHU Ui PELIeHHs BOIPOCOB
PaIOHAIBHOTO MPUPOIOTIONH30BAHNS;

AKTUBHOTO HENPUATHUS ACHCTBHH, NPUHOCSIIUX Bpel OKPY)KAIOMIEH HNPUPOIHON cpene, YMEHUs
MIPOTHO3UPOBATh HEOJArONpPUATHBIE OSKOJIOTMYECKHE TIOCIE/CTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeI0TBpaIIaTh UX;

HaJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIBTYPbI, ONbITA JESITEIbHOCTH
9KOJIOTHYECKOM  HAINpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBaTbCS ~HMH B  I103HABATEJILHOH,
KOMMYHUKAaTHBHOM M COIMAJbHOW MPAKTHKE, CIMOCOOHOCTM W YMEHHS aKTUBHO TPOTHUBOCTOSITH
ueoIoruu XxeMohoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH U OOIIECTBEHHOW MPAKTHUK;

NOHUMAaHUS ceM()UKN XUMUAU KaK HayKH, OCO3HAaHUS e€ poiu B (POPMHUPOBAHUH PALIMOHAIBLHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH TEIOCTHOTO TMPEJICTABICHUSI 00 OKpYKArOIeM MHUpE KaK O €MHCTBE
MIPUPOJIBI M YEJIOBEKA, B MO3HAHMWW IPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH TPoOJIeM COXpaHEHHUs
MIPUPOJTHOTO PaBHOBECHS;

yOexkI€HHOCTH B 0COOOH 3HAYMMOCTH XUMHH Ui COBPEMEHHOW LMBWIM3AIMUA: B €€
TYMaHUCTHYECKOI HAINpaBIE€HHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaT€pHaIbHOW KYJIBTYpPHI,
pemeHnu TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI, dHEPreTHYECKOil,
MUILEBON M HKOJOIMYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO
TPy/ia ¥ DKOJIOTHUECKH KOM(QOPTHOW JKU3HU KaXKIOTO UiieHa 00IIecTBa;



€CTECTBEHHO-HAYYHOW IPaAMOTHOCTH: IOHUMAHUS CYIIIHOCTH METOJ/IOB MO3HAHUSI, HCIIOJIh3YEMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BATh TOJyYaeMble 3HAHMS JUIsS aHalu3a U OOBSICHEHUS
SIBIICHUIM OKPYXKAIOIIEr0o MUpPa W TPOUCXOJANIMX B HEM W3MCHEHWM, YMEHHUsS JejiaTh OOOCHOBaHHBIC
3aKJIFOUCHUS] Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEJBI0 MOJYYCHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIOJBb30BaTh XMMHUYCCKUE 3HAHHS JUIs pEIIeHHs MpoljeM B
pCAIbHBIX JKU3HECHHBIX CUTYAIIHsIX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM JISSITEbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJIyYEHUEO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUY C )KHU3HCHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K 0COOSHHOCTSIM TPY/Jia B pa3IUYHbIX cepax npodeccuoHaaIbHON AeITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeqMeTHble pe3yabTaThl OCBOCHHMSI Y4eOHOro mpenmera «XHMHsS» Ha YPOBHE CpEIHEro
00111ero 00pa3oBaHusI BKIIIOYAIOT:

3HaYMMble  JiUIs  (DOPMHUPOBAHHSI ~ MHPOBO33PCHUS  OOYYAIONIMXCS — MEXKIUCIUITIMHAPHBIC
(MexXnpeIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOM KapTUHBI MHpa |
CHCHI/I(bI/IKy MCTOJ0B IMMO3HAHUA, UCIIOJIL3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/ISI, BCIIECTBO, SHCPIuUs,
SIBJICHUE, TMPOIECC, CHCTEMa, HAayYHBId (aKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClieIoBaHne, HAOJII0ICHIE, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHUBEpCalbHble y4yeOHBbIC JIeHcTBUSI (ITO3HABATENbHBIE, KOMMYHHKATUBHBIC, DPETYJISATUBHBIC),
oOecrnieunBarone (GopMUpoBaHUWE (QYHKIIMOHAIBLHOW TI'PAaMOTHOCTH M COLMAIBHONH KOMIICTCHIIUU
00y4aronuXcs;

CIOCOOHOCTH 00yJarOIIIXCsl UCTIOJIb30BATh OCBOCHHBIC MEXKIUCIUTLTHHAPHBIC,
MHUPOBO33PEHUYECKIE 3HAHHMSI M YHHUBEpCAIbHbIC ydeOHbIC ACHCTBHS B MO3HABATEILHOW M COIUAILHOM
MPaKTHKE.

MerTtanpeaqMeTHble  pe3yJibTaThl  OTPAKAIOT  OBJAJACHUE  YHHUBEPCATIBHBIMH  YUCOHBIMU
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HCﬁCTBHHMH.

OBJ'Ia}IeHI/Ie YHuBEpCaAJIbHBIMHA y‘leﬁHLIMI/I nmo3HaBaTe/JIbHBIMH HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHUYecKHe JIeilicTBUS:

CaMOCTOSITETbHO (POPMYITHUPOBATH M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTPEJICNIAThL LENIN JICITEIBHOCTH, 3a7[aBasi MapaMeTpbl U KPUTEPUU HX JOCTHIKCHHUS, COOTHOCHTh
PE3YIBTATHI ACATCIIbHOCTHU C IMTOCTABJICHHLIMU LICIIAMU,

HCIOJIb30BaTh TP OCBOCHUHU 3HAHHI MPUEMBI JIOTHYECKOTO MBIIUICHUS] — BBIJCISATh XapaKTECPHBIC
NPU3HAKK MMOHATHI W yCTAHABIMBATH MX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS IS
00BSICHEHHS OT/ICTTbHBIX (haKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS ¥ KPUTEPHH JIJIs KITacCU(DMKAIIMY BEIECTB U XUMHUYECKUX PEAKIINH;

YCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOUThL JIOTHYECKHE pACCYKJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, MO AaHAJOTHH), BBISBIAThH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHSI B pAacCMATPUBAEMBIX SIBICHHSAX, (OPMYJIHPOBATh BBIBOIBI H
3aKITIOUCHUS;

MPUMEHSTH B TPOIIecCe MO3HAHMS, UCTIOIb3yEeMbIe B XUMUU CHMBOJIMUYECKUE (3HAKOBBIE) MOJICIH,
HpeO6paSOBBIBaTI) MOZICJIbHBIC MNPECACTABJICHUA — XUMHYECKUN 3HAK (CI/IMBOH) DJICMCHTA, XUMHYCCKaA
dbopmyJia, ypaBHEHHE XUMHUUECKOM pEeakliu — IPU PEHICHUH YY€OHBIX MO3HABATEIbHBIX U MPAKTHUCCKUX
3aJ1a4y, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
N3y4acMbIX BEHICCTB U XUMHNYCCKUX peaKqu/'I.

2) 6a3oBbIe HCCIeI0BATEILCKHE e CTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO [TO3HAHWSI BENIECTB U XUMHYECKUX PEAKIIHIA;



dopMyIHpoBaTh eI U 3aJaYM WCCIECIOBAHMS, HCIOJIB30BAaTh ITOCTABICHHBIC M CAMOCTOSTEIBHO
copMyIHpOBaHHBIE BOIPOCH B KadecTBE HHCTPYMEHTa MO3HAHMS W OCHOBBI I (hopmMHpOBaHUS
TUIIOTE3HI 10 MPOBEPKE MPaBUILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BJaJeTh HAaBBIKAMH  CaMOCTOSITENIHOIO  IUIAHUPOBAaHUSI W TPOBEACHHS  YUYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHWS HAONIOAAaTh 3a XOJOM IIpolecca, CaMOCTOSTEIHLHO
IPOTHO3MPOBATh €T0 pe3yibTar, (GopMynnpoBaTh 0OOOMIEHUS U BBIBOABI OTHOCHTEIILHO JOCTOBEPHOCTH
Pe3yIbTATOB MCCIIEI0BAHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJCTAHHON PaboTe;

nprHoOpeTaTh OMBIT YYEHHMYECKOH HCCIIEeNOBATENLCKOM M MPOEKTHOM IEATeNbHOCTH, MPOSBIIATH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY ITOMCKY METOJOB DEIICHHS HPAaKTHYECKUX 3a/ad,
NPUMEHEHUIO Pa3INYHbIX METO/IOB MTO3HAHUSL.

3) padora ¢ uHpopmManmeii:

OPHEHTHPOBATHCSA B PA3IMYHBIX HMCTOYHUKAX HHGOPMAIMU (HAYYHO-TIONYJSpHAs JHTepaTrypa
XHUMHYECKOTO COJEPIKaHusl, CIpaBoOvHbIe mocoOusi, pecypcsl MHTEpHETa), aHATM3UPOBaTh UHPOPMALIUIO
pPasIMYHBIX BUAOB M (QOpPM MpEACTABICHUS, KPUTHYECKH OLCHHWBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUHNBOCTD;

(GopMyIHpoBaTh 3ampockl U MPUMEHATH PA3IMIHBIC METOBI IPH MOUCKE U 0TOOpe MH(pOPMAINH,
HEOOXOIUMOM ISl BBITTOJTHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

nprHoOpeTaTh  OIBIT  HCIOJIB30BaHUA MH()OPMAMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHH U
PA3IMYHBIX TIONCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATH ONTHMANBHYIO0 (opMy npecTaBieHus: nHpopManuu (CXeMbl, rpaduky,
JMarpaMMbl, TaOJHIIbI, PUCYHKHU U JPYyTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAa4eCTBE CPEICTBA NMPH PadOTe ¢ XUMHUYECKON HH(pOpMAIHEii:
NPUMEHSTh MEXKIpeaMeTHbIe ((PU3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (DOPMYJIHI,
a00peBUaTypbl, HOMEHKIIATYDPY;

HCIIOJIb30BaTh M MPE0OPa30BBIBaTh 3HAKOBO-CHUMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

Ogiagenue YHUBEPCAIbHBIMUA KOMMYHUKATUBHBIMU JeHCTBUAMU:

3a/1aBaTh BOTIPOCHI  TIO CyIIECTBY  OOCYXTaeMOW  TEeMbI B XO0Ie  Juaiora
W/WJIHM JIUCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYJIMPOBATH CBOU MPE/JIOKEHUS OTHOCUTEIILHO BBIMIOJIHEHUS
MPEJJI0KEHHOM 3a]1a4u;

BEICTYNaTh C TIPE3CHTAIMeld pPe3ylbTaTOB IIO3HABATENBHON JESTENFHOCTH, IOyYE€HHBIX
CaMOCTOSITETTLHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBITOJIHEHUH XHMHUYECKOT'O SKCIIEPHMEHTA,
MPAKTHUECKON pabOThI TI0 UCCIICIOBAHUIO CBOMCTB M3yYaeMbIX BEILECTB, Pean3alii y4eOHOTo IpoeKTa
" (hopmynupoBaTh BEIBO/IBI
M0 pe3yibTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN IMyTEM COTIACOBAHUS IMO3WIMA B XOJIe OOCYXKISHUS U
oOMeHa MHEHHSIMHU.

OBJ'Ia}IeHI/Ie YHUBEPCAJIBbHBIMU PEryJasiTUBHBIMHA IleﬁCTBHHMH:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYILECTBIISATh CBOKO ITO3HABATEBHYIO JIEATEIbHOCTbD, ONPEACIISI
e€ 1enmM W 3aJa4yd, KOHTPOJHMPOBATH W TIO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeiaraeMbli
ITOPUTM JACWCTBUH TPHU BBITIOJHEHUH YYEOHBIX W HCCIIEOBAaTEIbCKUX 3a/la4, BBHIOWpATh Hamboiee
3¢ eKTUBHBII crIoco0 MX pelIeHUs ¢ YYETOM ITOJIyUYCHHUS] HOBBIX 3HAHMU O BEIISCTBAX M XMMUYECKUX
peaKkusx;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH ACSITEIIbHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



IIpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHndeckas XUMHSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHHN O XUMHYCCKOM COCTABIIIIONICH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA, POJM XUMHH B [TO3HAHUU SIBJICHUH MPUPOABI, B ((OPMUPOBAHNN MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOHW HJisl pelleHHs MPAaKTUYeCKUX 3a1ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAHUN, KOTOpash BKJIKOYAET: OCHOBOMIOJATAIOIIME MOHATHSA
(XMMHUYECKUI ~ DIIEMEHT, aToM, OJJEKTpPOHHAas  o00oJloYka aroMa, MOJIeKyJa, BaJCHTHOCTb,
AIIEKTPOOTPUIIATENIFHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpamEHHAs),
MOJTb, MOJISIPHAsE Macca, MOJISIPHBIN OOBEM, YTIEPOJHBIN CKeNleT, (yHKIMOHANbHAS TPYyIMIa, pajnuKal,
M30MEpHs, U30MEPhl, TOMOJOTUYECKUI psiA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA MU a30TCOJep Kaliue
COCZIMHEHHSI, MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHUS); TCOPUH U
3aKOHBI (TEOpHsl CTpPOeHHWsI opraHmdeckux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI fA3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKallue B
OCHOBE TIOHMMaHUsI IPUYNHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SBICHUH, (PAaKTOIOTUYECKUE CBEACHUS O
CBOICTBAx, COCTaBe, MOJYYCHUH W 0€30MaCHOM HCIIOIh30BAHUH BaKHEHIINX OPTaHWYECKHUX BEIIECTB B
OBITY ¥ IPAaKTUYECKON JAESITETHHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHUH BBISIBISITH XapaKTepHblE NPU3HAKK IOHATUH, yCTaHABIMBATH HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME [MOHSITUS MpPU ONHCAHMM COCTaBa, CTPOCHHS U
MPEBPALLECHUI OPraHUYECKUX COCIUHEHUII;

cOPMHUPOBAHHOCTh YMEHHMH HCIIOJBH30BATh XHUMHUYECKYI0 CHMBOJHKY [UII  COCTaBJICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpPMYN OpPraHUYECKUX BEHIECTB U
YPAaBHEHUN XMMHUYECKUX PEaKLUMH, W3rOTABIMBATh MOJEIM MOJIEKYJ1 OPraHUYECKHX BELIECTB IS
WUTIOCTPALIMU UX XUMHUYECKOT0 U TIPOCTPAHCTBEHHOT'O CTPOSHUS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAJICKHOCTh U3yYCHHBIX OPTaHUYECKHUX BEIIECTB
M0 UX COCTAaBY M CTPOCHHUIO K OMPEIeNEHHOMY KIIacCy/TpyIie coenHEHUH (YTIIeBOIOPO/IbI, KUCIOPOa 1
a30TCOJIepKAIIEe COCNWHEHUs, BBICOKOMOJEKYJISPHBIE COCNWHEHUs), JaBaTh WM Ha3BaHUS [0
cuctemarndeckoid HomeHknarype (IUPAC), a Taxke mpUBOAMTH TPUBUAIbHBIE Ha3BaHWUS OTIEIIBHBIX
OpraHWYeCKUX BEIECTB (ITWIICH, MPONHJICH, AaleTHIeH, ATWICHIJUKONb, TIUIEPHH, (EHOI,
dbopManbprernn, aneTanbAeTH], MypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa, OJIEMHOBas KHCJIOTa,
CTEapHHOBAsI KHCJIOTA, TII0K03a, PPYKTO3a, KpaxMall, LEeJITI0I03a, TIHUIINH);

c(OpPMHUPOBAHHOCTh YMEHHS OINPEEIISTh BUABI XUMUYECKOH CBSI3M B OPraHMYECKHX COCTMHEHUSIX
(omuHApHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS TIPUMEHSTH MOJIOKEHUS TEOPUH CTPOCHUST OPTaHUYECKUX BEIMIECTB A.
M. BytiepoBa sl OOBSICHEHUSI 3aBUCMMOCTH CBOKMCTB BEIIESCTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXPAHEHUsI MacChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTephU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE
CBOICTBA TUITMYHBIX MPECTABUTENEH Pa3IMYHBIX KJIIACCOB OPraHMYECKUX BEIECTB (METaH, ITaH, ITHJIEH,
MPOIWICH, aneTwieH, Oyraauen-1,3, mMetwiOyraauen-1,3, OCH30J1, METaHOJ, 3TAaHOJ, STHICHTJIUKOJIb,
rMnepuH, (HEHOJ, areTanbJern]l, MypaBbHHAs W YKCYCHAs KHCJIOTHI, TIOKO3a, KpaxMal, IeJUToiI03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKJIy HHMH YpaBHEHUSMHU
COOTBETCTBYIOIINX XHMUYECKUX PEAKIIUI C UCIIONB30BAHUEM CTPYKTYPHBIX (hopmyoT;

c(hOpMHUPOBAaHHOCTh YMEHHUsS XapaKTEePH30BaTh WCTOYHUKH YTIEBOJIOPOJHOTO CHIpbi (HE(TH,
MPHUPOJIHBIA Ta3, Yrojb), CIHOCOOBI WX TMepepadOTKM W TPAKTHYECKOE IPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(hOpMHUPOBAaHHOCTh YMEHHI TPOBOJAWTH BBIYUCIEHHUS 1O XUMHYECKHM YpPaBHEHUSM (Macchl,
00B€Ma, KOMMYECTBAa MCXOJHOTO BEIIECTBA WIIM TPOJYKTa PEaKIMU 10 M3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIIECTB
WJIH TIPOJYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHHH BIAaJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, MCTIONB3YEMBIX B XUMHM TPU M3yYEHHH BEIIECTB M XUMHUYECKUX SBICHWH (HaOIromeHue,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHNE), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHWS IS
NPUHATUS DPELIEHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUAX, CBSI3aHHBIX C BELIECTBAMH M HX
MIPUMEHEHHUEM;

c(hopMUPOBAHHOCT, YMEHHH COONIONATh TPaBWiIa TIOJB30BAHUS XUMHUYECKOW TOCYION W
nabopaTopHbIM 00OpY/IOBaHHMEM, a TaKKe TpaBuiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSIMU IO BBITIOJTHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB;



c(hOopMHUPOBAaHHOCTh ~YMEHWW IUIAHWPOBATH W  BBIMONHATH  XUMHYECKHH  DKCIEPUMEHT
(TpeBpaleHusl OpraHuvecKuX BEIIECTB NMPU HATPEBAHWH, MOIYUYEHUE STHUIICHA U M3YUYCHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEAaKIMU OPraHMYeCKHX BEIIECTB, JAeHATypalus OCIKOB NpH HArpeBaHWH, LBETHHIC
peakiuu OeNKOB) B COOTBETCTBHH C MTPABUIAMHU TEXHUKN 0E30MaCHOCTH MPH OOPAIIEHUH C BEIIECTBAMH U
mabopaTOpHBIM 00OPYIOBaHUEM, TPEACTABIATH PE3YIbTaThl XHMHUYECKOTO SKCIeprMeHTa B (opme
3aMMCH  YpPaBHEHHWH COOTBETCTBYIOIIMX peakuii W (OpMymHpoBaTh BBIBOABI HAa OCHOBE JTHX
PE3yIbTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHHW KPUTHYECKH aAHAIM3UPOBATH XUMHUYECKYI0  HH(OPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nHpopMarun, UHTepHET 1 ApyTHX);

c(OpMHPOBAHHOCTh YMEHHH COOJIONATh MpaBUia SKOJOTHUECKH Leeco00pa3HOro MoBeleHHUs B
OBITY M TPYAOBOW ACATENHHOCTH B IIEJISIX COXPAHEHHUS] CBOETO 3/0POBbsI M OKPYXKAIOIIEH MPUPOJHON
CpeIbl, OCO3HABAaTh OMACHOCTh BO3/CWCTBUS HA JKUBBIE OPTAaHU3MBI OMPEAENEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cmbicn mokazatens [IJIK, moscHsATe Ha mpuMepax cHnocoObl YMEHBIICHHS |
NPEOTBPAIICHHS UX BPETHOTO BO3CHCTBUS HAa OPraHU3M YeI0BEKa,;

JUTSE 00YJaIOIUXCs C OrpaHMYEHHBIMUA BO3MOYKHOCTSIMHU 37I0POBbS: YMEHHE TPUMEHTHh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHWSI BEIIECTB U XUMUYIECKIX SBJICHHUIA;

JUIL CHETIBIX M CHa0OBUASIIMX OOYYaloOLIMXCs: YMEHHE HCIOJIb30BaTh pPeIbe(pHO-TOUYSUHYIO
cuctemy obo3HaueHuit JI. bpaiinsg i 3anucun XuMUIecKux GOpMyII.

11 KJIACC

ITpeameTHble pe3yabTaThl OCBOCHUS Kypca «O011as 1 HeopraHuuecKasi XUMUsD) OTPAXKAroT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUI: O XWMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYIHOM
KapTUHBI MHUPA, POJIM XMMHUH B MMO3HAHUU SIBJICHUN MPUPOABI, B POPMUPOBAHUN MBILIUICHHUS U KYJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW HJsl pEIleHHs MPAKTUYEeCKUX 3agad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpeae;

BJIQJICHUE CHCTEMOM XUMMYECKHUX 3HAHHUW, KOTOpas BKIIOYAET: OCHOBOIOJArarollfe IMOHITHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIH 00BEM, BAJICHTHOCTB, 3JICKTPOOTPULATEIBHOCTb, CTEICHb OKHCICHHUS, XUMHUYECKas CBS3b
(xoBasyieHTHasI, MOHHASI, METaJNTUYECKas, BOJOPOIHAS), KPUCTAJUIMIECKAs! PEIIETKA, THUITBI XUMHUYCCKHX
peaxiuii, pacTBOp, AJIEKTPOJUTHI, HEAIEKTPOIMUTHI, 3JIEKTPOIUTHUECKAs] JMCCOLMAINS, OKHUCIUTEINb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEAKLNH, XNMHUUECKOE PAaBHOBECHE); TECOPUU M 3aKOHBI (TEOpHs
AIEKTPOJIUTHUECKOM Tncconnanuy, nepuoanuecknii 3akon JI. . Menneneesa, 3aK0H COXpPaHEHUST MacChl
BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAIlleHUs] YHEPTHUH NPHU XUMUYECKHX PEeakiusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHM, MHPOBO33PDEHUYECKHE 3HAHUA, JIEKAIIUE B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAaKTOJIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
MOJy4YeHUH ¥ Oe30MacHOM HCIOJIb30BAaHUHM BAXKHEUIIMX HEOPraHWYEeCKHUX BEIIECTB B OBITY |
MIPAKTHYECKOM IeSTETbHOCTH YeI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHUH BBIIBIIATH XapaKTEpHblE NPU3HAKM IOHATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIONINE MOHATHS TPY OMUCAHUHM HEOPTaHMYECKHUX BEIIECTB U UX
IIPEBPALLICHUN;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMUYECKYIO CHMBOJHKY JJISI COCTABJICHHUS (OpMYIT
BEIIECTB M YPaBHEHWH XMMHUYECKHX peakuuid, cucremaruueckyo HomeHkiatypy (IUPAC) wu
TpPUBHAJIbHBIE Ha3BaHUS OT/AEIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIil ra3, yriaeKucIibli ra3, aMMuax,
raméHasi U3BeCTh, HeraléHas U3BeCTh, INThEBas COJIa, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTb YMEHUH OIpENeNsATh BAJIEHTHOCTh W CTENEHb OKHCICHUS XHMHUYECKUX
9JIEMEHTOB B COEIMHEHHUSX pa3jIMYHOTO COCTaBa, BUJ XMMHYECKOW CBA3M (KOBaJICHTHAs, WOHHAA,
MeTaJlJINYecKas, BOJIOPO/IHAs) B COEMHEHNAX, THIT KPUCTAIUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA
(aTromHasi, MONIEKyJsIpHas, WOHHAs, MeTaNIMuecKas), XapakTep cpenbl B BOJHBIX PAaCTBOPAxX
HEOPraHNYECKUX COEMHEHUN;

c(hOopMHPOBAaHHOCTh YMEHUH YCTAHABIMBATH MPHHAUICKHOCTh HEOPTaHUYECKHUX BEIIECTB IO WX
COCTaBy K ONpEAETIEHHOMY KJIAacCy/TpyIllie COeAWHEHUH (MPOCThIe BEIECTBA — METAJJIbl U HEMETaILIbI,
OKCH/[Ibl, OCHOBAHMSI, KUCJIOTHI, aM()OTEpPHbIE THAPOKCHIBI, COJTH);

c(hopMUPOBAHHOCTh, YMEHHUH PACKPBIBATH CMBICT Tepuoaudeckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, O0BSCHUTEILHYIO U POrHOCTUYECKYIO (DYHKIINY;



c(hOpMHUPOBAaHHOCTh YMEHHU XapaKTEpPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHUX
anemeHToB 1-4 mepuomoB llepmommdeckoil cuctemMbl XmMmmudeckux a3ieMmeHToB [[. M. MeHnmeneena,
UCTIONIb3YSl TOHATHSA «S-, P-, O-3JCKTPOHHBIC OPOMTAIN», «IHEPIETUYCCKUE YPOBHH», OOBSICHATH
3aKOHOMEpPHOCTH M3MEHEHHs CBOMCTB XHMHYECKHX 3JEMEHTOB M WX COEJIMHEHUH MO MepuoaaM |
rpynmnaM [lepuonnyeckoit cuctemsl xumuueckux 3iuemeHToB /. 1. Menneneena;

c(hOpMHUPOBAaHHOCTh YMEHHU XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOpPraHWYEeCKUX BEIIECTB pPa3lIMYHBIX KJIACCOB, IMOJTBEP)KIAaTh CYIIECTBOBAHNWE T'€HETHYECKON CBS3U
MEX/y HEOPTaHWYECKHMMH BEIIeCTBAMH C TIOMOIIbI0 YpPaBHEHUH COOTBETCTBYIOUINX XHWMHYECKHUX
peaKxiuii;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCUPUIMPOBATh XUMHICCKHE PEAKLIMHU IO Pa3TUYHBIM MTPU3HAKAM
(amcity M cocTaBy pearupyrolIMX BEIIECTB, TEMJIOBOMY 3((eKTy peakuuu, M3MEHEHHIO CTereHel
OKHCIJICHUS DJIEMEHTOB, 00pPaTUMOCTH PEaKIliH, YIaCTHIO KaTaln3aTopa);

c(OpPMHPOBAHHOCTh YMEHHUH COCTaBJISATh ypaBHEHUS pEaKUHil pa3lUYHBIX THUIIOB, TOJNHBIC WU
COKpaIlEHHbIC ypaBHEHUsI PeaKkIUii MOHHOTO OOMEHA, YYUTHIBAasl YCIOBHUS, MPHU KOTOPBIX OTH PEaKLUH
UAYT JI0 KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHWH TIPOBOJUTH PEAKIINH, IOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHUX BEILECTB, PACO3HaBaTh OIBITHBIM IMyTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaxX HEOPTAaHWYECKUX BEIIECTB;

c(hopMHUPOBAaHHOCTh YMEHUH PACKPBIBATH CYITHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITUIl
MOCPEJICTBOM COCTABJICHUSI JJIEKTPOHHOTO OajlaHca 3TUX PEaKIii;

c(hOpMUPOBAHHOCTh yMEHUN OOBSICHITH 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOW PEaKIUH OT
pa3nuuHBIX (DAKTOPOB; XapaKTep CMEMICHHS XWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BozzeiicTus (npuniun Jle llarense);

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKkTepU30BaTh XUMHUYECKHE IIPOIECCHl, JIeKallue B OCHOBE
MIPOMBIIIUICHHOTO TIOYYEeHUsI CEPHON KHUCIOTHI, aMMHaKa, a Takke chOpPMHUPOBAHHOCTH IPEICTABICHUN
00 00MMX HAYYHBIX MPUHIIUTIAX U 9KOJOTHUECKUX MPOOIIeMaX XMMHUYECKOTO MMPON3BOICTBA;

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ IMPOBOJAUTL BBIYHCIICHUSA C HMCIIOJIB30BAHHUCM IIOHATUA «MacCCOBas
J0Jid BEUIECTBA B PaCTBOPE», O6’béMHI)IX OTHOILIEHUH Ta30B IIpu XUMHUYCCKUX pCaKIUAX, MACChI BEIIECTBA
i 00bEMa Ta30B 1O U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe MM 00BEMY OJTHOTO U3 YIACTBYIOIIUX B
peaKIMy BEIIECTB, TEIJIOBOTO A(PQeKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEILICCTB,
mpeBpaliCHuA U COXPAaHCHUA SHCPIUH,

c(hOopMHUPOBAaHHOCTh YMEHWH COONMOATh TMpaBWIIa TIOJH30BAHHUS XHUMHUYECKOM TMOCYIOH U
mabopaTOpHBIM O00OpPYZOBAaHUEM, a TaK)Ke NpaBuUia OOpaIleHHs C BEMIeCTBAMH B COOTBETCTBHH C
HWHCTPYKIHUAMMU 10 BBITTOJIHECHUIO na60paTopHI)1x XHUMHUYCCKHX OIIBITOB,

c(hopMHUPOBAaHHOCTh YMEHUH IJIAHUPOBATH U BBITONHATH XUMHUYECKHN IKCTIEPUMEHT (pa3iio’KeHUe
MEPOKCHa BOAOPOJAa B MPHUCYTCTBHHM KaTaju3aTopa, OIpPEIeTeHHE Cpellbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO HWHJIUKATOPA, BIMSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKinu, peakiui HOHHOTO 0OMEeHa, KaYeCTBEHHBIC PEAKIIUK Ha cylb(aT-, KapOOHAT- U XJIOPH/I-AHUOHBI,
Ha KaTHOH aMMOHHS, pPEIIeHHE SKCIIEPUMEHTANBHBIX 3a7ad 1Mo TeMam «Mertamiby u «Hemeramnsi») B
COOTBETCTBHH C IMPAaBUIAMH TEXHUKH OE30MACHOCTH MPH OOpAaIICHUH C BEHIECTBAMU H JIA00PATOPHBIM
000pyZIOBaHHEM, IPEJACTABIATh PE3yIbTaThl XUMHUECKOTO JKCIEpPUMEHTa B (OpPME 3alvcH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIHii U (OPMYITHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(hOpMHUPOBAaHHOCTh YMEHHH  KPUTHYECKA aHAIM3UPOBATh XUMHUYECKYI0 HWH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBA MACCOBOW KOMMYHUKaIMU, IHTEpHET U IpyTHX);

c(hOpMHUPOBAaHHOCTh YMEHUI COOJFOIATh TpPaBUIIa YKOJOTHYECKH IeIeCO00pa3HOr0 MOBEICHUS B
OBITY W TPYIOBOH JEATEIHHOCTH B IENAX COXPAaHEHHS CBOETO 3JI0POBbS M OKPYKAIOIMIEH TPUPOTHON
Cpe€abl, OCO3HaBaTh OMACHOCTDH BOSJIGFICTBI/IH Ha JXMUBbBIC OpPTraHHU3MbI OHpeI[eJ'IéHHBIX BC€HOICCTB, ITIOHHUMas
cvpicn mokazarens [IJIK, mosicHaTsr Ha mpumepax crmocoObl YMEHBIICHHS W TPEAOTBPALICHHUS HX
BPEIHOTO BO3/ICHCTBHS Ha OPraHN3M YeJIOBEKa;

JJIs o6y11a}011u/1xc;1 C OrpaHUYC€HHBIMH BO3MOXKXHOCTAMMU 3J0POBbA: YMCHUC NNIPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX IMMO3HAHWA BCUICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUIL CJIETIBIX M CHa0OBUASIIMX OOYYaloOLIMXCS: YMEHHE HCIOJIb30BaTh pPeIbe(HO-TOUSUHYIO
cuctemMy obo3Hauenuit JI. bpainst aiist 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HanmeHoBaHue pa3ienoB U TEM IPOrpaMMBbl KonunuecTtBo uacoB ‘ DnexTpoHHbIe (IIUPPOBLIE)
n/m Bcero| KonTponbHbIE I[IpakTHyeckue obpasoBaTesbHbIE PECYPChI
paboThI paboTbI

‘Pa:me.ﬂ 1. TeopeTrnyeckre OCHOBbLI OPraHUYECKOH XUMHH |
1.1 ||[IpenxmeT opranunydeckoil xumun. Teopust cTpoeHus 3

opranudeckux coeauHenuit A. M. bytieposa
‘I/ITOFO o pazjaeny H 3 H ‘
‘Pa3)1e.11 2. Yri1eBo0poabl |
‘2.1 ”Hpez[enbm,le YIJIEBOAOPOIbl — aJKaHBI H 2 H H H |
2.2 |HempenenbHble yrieBOIOPOIbI: aJIKEHBI, aJIKaIUEHBI, 6 1

QJIKMHBI
‘2,3 ”ApOMaTHqGCKHe YIJIEBOAOPOABI H 2 H H H |
2.4 |[IpuponHbie HCTOYHUKH YITIEBOIOPOIOB U UX 3 1

nepepaboTka
‘I/ITOFO o pazaeny H 13 H ’
‘Pa:me.n 3. Kucjopoacoaepaxaniue OpranmnyecKue coeJMHeHust |
5.1 [Crnpror @eron =] H H |
‘3,2 ”AJ’IB)Z[CFI/II[I)I. KapbonoBblie kucioTsl. COXKHBIE 3QHUPHI H 7 H H 1 H |
5.3 |Vrenoms s 1] | |
‘I/ITOFO o pazaeny H 13 H ’
‘Pa:me.n 4. Azorconepxauiue OpraHn4ecKue coeIuHeHus |
‘4.1 ”AMI/IHBI. AMHUHOKHUCIOTHI. benku H 3 H H H ‘
‘HTOI‘O 10 pasjery H 3 H ‘
‘Pa:;;[e.n 5. BbICOKOMOJIEKYJISIPHBIC COCAUHEHUSA ‘
‘5.1 HHJ‘IaCTMaCCLI. Kayuyku. Bonokna H 2 H H H ’
‘I/ITOFO o paszeny H 2 H ’
‘OBH_[EE KOJIMYECTBO YACOB I10 ITPOT'PAMME H 34 H 2 H 2 H ‘

11 KJIACC



No HanmenoBanue pa3zienoB v TeM NporpaMMbl KonnuectBo yacon ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/m Bcero| Konrtponeneie | IlpakTnueckume 00pa3oBaTeNbHbIEC PECYPChI
paboThI paboThI
‘Pa:me.ﬂ 1. TeopeTrnyeckre 0OCHOBLI XUMHH |
1.1 ||Ctpoenue atomoB. [leproanyeckuii 3aKoH u 3
ITepuoanueckas cucrema XuMHU4eckux siaementon /I, H.
MenpeneeBa

‘1.2 HCTpOGHI/Ie BelecTBa. MHorooOpa3sue BemecTB H 4 H H H |
‘1,3 HXHMquCKHe peakuuu H 6 H 1 H 1 H ‘
‘I/ITOFO o pazaeny H 13 H H H ’
‘Pa3ne.11 2. Heoprannyeckasi XuMusi |
2.1 [Meram o] 1] |
2.2 Jjoveranms I |
‘2,3 HCB;BL HEOPraHWYECKUX U OPraHUYECKUX BELIECTB H 2 H H H ‘
‘I/ITOFO o pazaeny H 17 H H H ’
‘Pa3ne.11 3. XuMus H JKH3Hb |
‘3.1 HXI/IMI/IH 1 KH3Hb H 4 H H H |
‘I/ITOFO 0 pazaeny H 4 H |
[OBLLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME [ 34 | 2 I 3 I |
MHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne Tema ypoka KomnuecTBo vacoB ‘ Hara || DnekTpoHHbIE IUPPOBBIE 00pa30BaTENbHbIE PECYPCHI
n/m Beero|| Kontponbhbie || [TpakTuueckue || 13YTCHIA

paboTsI paboThI

1 |[lIpenMeTr opraHUYECKON XUMUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYEHNE

https://resh.edu.ru/subject/lesson/6149/start/170388/




Tema ypoxka

KommuectBo gyacos

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

Hara
HU3y4YCHUS

DneKTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

Teopust CTpOSHHS OpPraHMYECKUX
coequHennii A. M. bytneposa, eé
OCHOBHBIE TIOJIOKEHHS

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencraBnenue o knaccupuKanyuu
OpPraHUYECKHUX BEIIECTB.
Homenknarypa (cucremaruueckas)
U TPUBHAJIbHbBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
COMOJIOTUYECKUU PsiZT

https://resh.edu.ru/subject/lesson/6151/start/149993/

MeraH u 3TaH — npocreuiue
MPEICTABUTEIH AIKAHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI: COCTaB U CTPOEHUE,
CBOICTBa

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUIEH U NPONUIIeH —
MPOCTEHINE TPEACTABUTEIH
AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

[IpakTnueckas padora Ne 1.
«[lomy4enue sTuneHa u U3y4eHue
€r0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenne
CHHTETUIECKOTO KayuyKa U PE3UHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTUIECKHUH Pl
AneTWIEH — MPOCTEHIIINH
MPeCTaBUTENb aJKHHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

11

Brruucnenus mo YpaBHCHUIO
XHMHYECKOU pCakuuun

12

ApeHbl: OEH30I1 U TOIYOJL.
TOKCHYHOCTB apeHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/




/o

Tema ypoxka

KommuectBo gyacos

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

Hara
HU3y4YCHUS

DneKTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

13

I'eneTnyeckas CBs3b
YTIIEBOIOPOIOB, MPUHAIIISIKAIIIX
K pa3InYHBIM KJIaccaMm

14

IIpupoaHbIe ICTOUHUKU
YTIIEBOAOPOIOB: MIPUPOIHBIN Ta3 U
MOy THBIE HETSIHBIC Ta3bl, HEP)Th
Y TIPOAYKTHI € TepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

IIpupoHbIEe HCTOUHUKHU
YIJI€BOAOPOIOB: IPUPOIHBIN I'a3 U
MOy THBIE HETSHBIE Ta3bl, HEPTh
W TIPOJYKTHI €€ MepepadoTKH

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KonTponbHas padora o pazueny
«YTIIEeBOIOPOABI»

17

[IpenenpHBIE OTHOATOMHBIE
CIIUPTHI: METAHOJI U ATAHOI.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHOroaToMHsbI€ CIIUPTBL:
STUJICHIJIMKOJIb U NIMLEPUH

19

deHoM: CTpOCHUE MOJICKYJIBI,
¢du3nUecKue 1 XUMHYECKHE
CBOIiCTBa, IPIMEHEHHUE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

Anbaerunsl: popManbaerus u
areragbpaerun. ALeToH

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OnHOOCHOBHBIE TIPEIeNbHBIC
KapOOHOBBIE KHCIIOTHI: MypaBbHUHAS
U YKCyCHasl

22

[IpakTnueckas padora No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICKMHOBAas
KHCJIOTBI, KaK MPEACTABUTCIIN
BBICIINX Kap60HOBBIX KHUCJIOT




/o

Tema ypoxka

KommuectBo gyacos

Bcero

KonTtponbhusie || [IpakTnyeckue

paboThI paboThI

Hara
HU3y4YCHUS

DneKTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

24

MpbU1a Kak COIH BBICIINX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JICUCTBUE

https://resh.edu.ru/subject/lesson/5952/start/150631/

25

CrnosxHbBIe 3GUPHI KaK
MTPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.
Tunponus crnoxHbIX 3¢upoB

26

Kupsl: Tuaponu3, npuUMeHeHHe,
Ouosoruueckas pojb KHUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

VrneBodsl: cOCTaB,
kiaccudukarys. Baxueime
MPECTABUTEIH: TIII0K03a,
¢bpykTo3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u nemnmionosa kak
MPUPOAHBIE NOIUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KouTponbHas paborta o pazueny
«Kucnopoacoaepxkariue
OpPTaHHYECKHE COEAMHEHHSD)

130

|AMPIHI>I$ METHJIaMUH U aHWUJINH

|

31

AMUHOKHCIIOTBI Kak aM(OTEPHBIC
OpPraHUYECKHE COCJMHEHHUS, NX
OMOJIOTHYECKOE 3HAUEHUE.
IlenTuaer

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benxu kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE TIOHIATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN

34

OCHOBHBIC MCETOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenuHeHuii. I1nacTmaccel,
Kay4yKH, BOJIOKHA




No Tema ypoxka ‘ KonnuectBo yacos ‘ Hata || DnekTpoHHbIe ITUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI
n/m Bcero|| KonTponbusie | [IpakTuueckue || A3YTCHAA
paboThI paboThI
OBUIEE KOJIMYECTBO HACOBIIO || 34 2 2
ITPOI'PAMME
11 KJIACC
Ne Tema ypoxka | KonmuaectBo yacos | Hata DNeKTpOHHbBIE HUPPOBBIE
n/n Beero|| Konrponsaere || paktuueckne || 13YICHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
‘1 HXI/IMI/I‘-IGCKI/Iﬁ 3JIEMEHT. ATOM. DIIEKTPOHHAs! KOH(UTYpaIHs aTOMOB H 1 H H H H ‘
2 |[[Tepuonnueckuii 3akoH U [lepuoandeckas cuCTeMa XUMUYECKHX JIEMEHTOB 1
. 1. MeHneneeBa, UX CBSA3b C COBPEMEHHOU TEOPUEU CTPOCHHUSI AaTOMOB
3 ||3akoHOMEpHOCTH N3MEHEHHUS CBOWCTB XUMHYECKUX 3JIEMEHTOB M UX 1
COEIMHEHMH MO TPyMIaM U MepuojaM. 3HaueHHe epruoANYECcKOro 3aKoHa U
CUCTEMBbI XUMUYeCKUX 35eMeHToB .. MenzaeneeBa B pa3BUTHH HAYKU
4 ||Ctpoenue BerecTBa. XUMHUIECKas CBSI3b, €€ BU/IBI;, MEXaHU3MBI 1
00pa3oBaHMsl KOBAaJICHTHOH CBsI3U. BoopoHas cBs3b
5 ||BanentHoCTh. DNeKTpoOTpHIIATENFHOCTD. CTeTeHs OKuCIeHus. BemecTpa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6 |TTonsTHe O AUCTIEPCHBIX cHCTeMaX. VICTHHHBIE U KOJUIOWIHbBIE PACTBOPEI. 1
MaccoBas 707151 BeIIECTBa B pacTBOpPE
7 |[Kimaccugpukanus 1 HOMEHKIIATypa HEOPraHMYECKUX COeTMHEHHH. 1
I'eneTnyeckas CBS3b HCEOPraHn4CCKUX BCHICCTB, PAa3JIMYHBIX KJIACCOB
8 ||Kimaccu¢pukanmss XUMUYECKUX PEeaKIMii B HEOPTraHUYECKOH M OpraHnIecKon 1
XUMHHU. 3aKOH COXpaHCHHA MaCChI BEIIECTB; 3aKOH COXpaHCHUA U
MpEeBpaAIICHUA DQHEPTHUU IPU XUMUYCCKUX PEAKIUAX
‘9 HCKOpOCTB peakiuu. OOpaTUMble peakiini. XUMUYECKOE PABHOBECHE H 1 H H H H
10 |[ITpaktuueckas padora Ne 1. «BnusHue pa3iuuHbIX (AKTOPOB HA CKOPOCTh 1 1
XUMHUUYECKON peakiium
11 ||DnexTponuTHyeckas qucconuanys. [IoHsTHE 0 BOJIOPOIHOM ITOKa3aTelie 1
(pH) pactBopa. Peakunn nonnoro oOmena. ['uiponns opraHnuecKux u
HCOPraHMYCCKUX BEUICCTB

[N

‘12 ‘|OKI/ICJ'II/ITGIIBHO-BOCCTaHOBI/ITeJ'ILHBIe peaKknuuu. IlonsTue 06 QJICKTPOJIN3C




Ne Tema ypoxka | KonmuaectBo yacos | Hata DNEeKTpOHHbBIE HUPPOBBIE
n/n Beero|| Konrponsusie || Ipaxruueckue || 13YI€HHA 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboTh

[ |[pacninasos 1 pactsopos conci | H H H |
‘13 HKOHTpOHLHasI paboTa 1o pazneny «TeopeTndeckre OCHOBBI XHMUI H 1 H 1 H H H ‘
14 ||Mertasisl, ux mojoxkeHue B [leprHoanuecKoi CuCTEME XMMHYCSCKUX 1

anemenToB J1. 1. MenneneeBa 1 0COOEHHOCTH cTpoeHHs1 aToMOB. O01He

(du3nYecKue CBOMCTBA METAIIIOB
‘15 HCrmaBLI METAJUIOB. DIICKTPOXUMHYECKUH PsiJ HAPSDKCHUI METAIIOB “ 1 H “ H H |
16 || Xumuueckrie CBOWCTBA BXKHEHIIINX METAIIIOB (HATPUH, KW, KATbIHH, 1

MarHui, alFOMUHHUIN) 1 UX COCTMHCHMI
‘17 HXHMquCKHe CBOWCTBA XpOMa, MEJIM U MX COCTUHEHUI H 1 H H H H |
‘18 HXHMquCKHe CBOWCTBA IMHKA, JKeJIe3a U UX COeTUHEHUN H 1 H H H H ‘
19 ||[TpakTrdeckas padota Ne 2. "PerieHue sKCIepUMEHTATIBHBIX 33184 [0 TeMe 1 1

«Metamib»"
20 ||HemeTtammel, ux moyiokeHue B [leprHonveckoil cucreMe XUMUIeCKUX 1

anementoB [I. V. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB
21 ||®usnyeckue CBOCTBA HEMETAINIOB. AJIOTPONHS HEMeTaIuIoB (Ha npumepe || 1

KHCIIOpoJia, cepbl, poctopa u yriaepoaa)
‘22 HXI/IMquCKI/Ie CBOMCTBA r'aJIOT€HOB, CEPBI  UX COCHMHEHUI H 1 H H H H |
‘23 HXI/IMWIeCKHe CBOIiCTBa a30Ta, Ppocodpa U UX COCTUHEHUI H 1 H H H H ‘
‘24 HXI/IMquCKI/Ie CBOMCTBA yriIepo/ia, KpeMHHUS M MX COCANHEHUM H 1 H H H H |
‘25 HHpI/IMeHeHI/Ie BaKHEMIIINX HEMETAJUIOB U X COEAMHEHUI H 1 H H H H ‘
26 ||O000IIeHNE U cUCTeMATH3alus 3HAaHUH 1Mo TeMe «Hemeraiboy. 1

BbrunciieHus o ypaBHEHHSIM XUMUYECKUX PEaKIUi U TS PMOXUMUICCKUE

pacuérsl
27 |[[TpakTudeckas pabota Ne 3. «PeireHne sKCrIiepUMEHTABHBIX 33134 1Mo Teme || 1 1

"HemeTtamist"»
‘28 HKOHTpOHBHaH pabora no reMam «Metamie u «Hemeramisn H 1 H 1 H H H
29 ||Heoprannyeckue u opraHudeckre KHCIoTel. Heoprannueckue u 1

OpraHu4ecKHe OCHOBAHUSI
30 ||[AmMdoTepHBIe HEOpPraHUUECKHE U OpraHudeckue coequHenus. ['eHernueckas | 1

CBSI3b HEOPT'aHMUYECKUX U OPraHMIECKUX BEIICCTB




Hata DNEeKTpOHHbBIE HUPPOBBIE

Tema ypoxka

KonnyecTBo yacoB

u3ydeHUs ||00pa3oBaTelbHbIE PECYPCH

Ne
/n Bcero|| Konrponsnusie || Ilpaktuueckue
paboTh paboTh

31 |[Posp XMMHU B 00ECIIEYEHNH DKOJIOTHYECKOM, SHEPIeTHUECKOM U ITHIIEBOM 1

0€301acCHOCTH, PA3BUTUH MEIUINHBI
32 |[[IpencraBnenus 00 OOMIMX HAYYHBIX MPUHIMIIAX TPOMBIILICHHOTO 1

MOJTYYCHNUS BaYKHEHIINX BEIIECTB
‘33 quJ'IOBeK B MHpE BELIECTB U MaTepPHAaJIOB H 1 H H H H
‘34 HXI/IMI/I}I 1 3710pOBbE YeJIOBEKa “ 1 H “ H H |
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 I 3 I |
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