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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMHUH Ha ypOBHE CpeIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpHOTo 3aK0oHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHMUIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa3oBaTEIHLHOM MPOTPaMMBbl CPETHETO
obmero oo6Opazoanusi (DOIl COQO), npencrasiennsix B DdenepanbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenmuu npemnojaBanus y4eOHOTO MpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHum3anusax Poccuiickoit denepanuu, peamu3yrommx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTHSA
Bociutanusg B Poccuiickoii @Penepanuu Ha nepuox a0 2025 roxa» (Pacmopspkenune
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOIXOAOB K pa3paboTKe MporpaMMbl 1O XHUMHH, K OIPEIEICHUI0 O0IIei
CTpaTeru OOyYeHUs, BOCIIUTAHUS W PA3BUTHS O0YUAIOIIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumus» nasa 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLIENTYalbHbIE IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IEJIeH, COJAEp)KaHHs, pPe3ylbTaToB OOyueHHs u
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJYy4aeMO€  BBITYCKHHKaMU  0011e00pa3oBaTeabHOM
OpraHu3alyM, SBJISETCd HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpILAIOIIMM 3TAllOM PEAIN3alMU HAa COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[ICHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHYECKOro o0pa3oBaHus. OTH IIEHHOCTHU
KacaroTcsl TIO3HAHUsS 3aKOHOB INPHPOJIBI, (HOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KyJIBTYpHI
YeJl0oBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peanusyercs xumMuueckoe oopazoBaHrue 00y4aroLIMXCsl HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CPEACTBAMHU yUEOHOTO NpeameTa «XUMHs», COACpXKAaHUE M TOCTPOCHUE
KOTOPOTO ONpEACTCHBl B IMpOrpaMMe MO XHMHHU C Y4YETOM CIENU(PHUKH HAyKH XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPUPOJIBI U B MAaTEPHAIBLHOM KHU3HHU OOILIECTBA, a TAKkKe C Y4ETOM O0IIUX
Heneil ¥ NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0IIero
oOpa3oBanus B Poccuiickoit @enepannu.

XuUMHSI KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOU
[IMBWJIN3AIMU, B CO3/IaHUM HOBOHM 0a3bl MaTrepuaabHOW KyJabTypbl. OHa BHOCHT CBOW BKJIaJ B
(hopMHUpOBaHKE PALIIOHAIIBHOTO HAYYHOTO MBILUIEHUS, B CO3JIaHHE 1[€IOCTHOTO MPEeACTaBICHUs
00 OKpYXaroIleM MUpe KaK O €IWHCTBE MPUPOJIBI M YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHHMS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMoOJeHCTBYSs C JpYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacThl0 MHPOBOHM KyJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXJI0ro wieHa obmecTBa. COBpeMEHHAsi XMMHUsI KaK HayKa CO3HMIAaTeNbHasl, KaKk HayKa
BBICOKMX TEXHOJIOI'MH HAIIPaBJICHA HA PELICHUE INI0OANbHBIX MPOOJIEM YyCTONYMBOIO Pa3BUTHSA
YeJ0OBEYECTBA — CBIPbEBOM, SHEPreTUYEeCKOM, NHIIEBOH, 3KOJOIMYECKOW Oe30MacHOCTH H
OXpaHBbI 37J0POBBS.

B cootBercTBHM ¢ OOUIMMH LEISIMH M TPUHIUIAMH CpPEIHEro oO0Iero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUS) OPUECHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM JJIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIUYMA,
NPOIOJDKEHUST 00Pa30BaHUs B PA3IMYHBIX 00IACTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBnsromuMu  npeamera «XHUMUsS» SIBISAIOTCS 0a30Bble Kypcebl — «OpraHuyeckas
XUMHUs» U «OOIIas U HeOpraHUYecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAayKH: CUCTEMa 3HAHUHN MO0 HEOPTaHUYECKOW XUMHHU (C BKITIOUEHUEM
3HAaHUW U3 OOILIEH XMMHMM) U OpraHndeckoll XuMuu. POopMUPOBaHME AHHOW CHCTEMbI 3HAHUMN
MpU W3Y4YEHUM MpeaMeTa 00ecleyruBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U T€OPUI XUMHUH.

Crpykrypa conepxaHus KypcoB — «Oprannyeckast xumus» U «OO0mias 1 HeopraHuyecKkas
XUMHUsD» chopMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IOJAX0Ja K M3YUYCHHUIO
ydueOHOro Marepuaja M OOyCJIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYecKOW XHWMHHM BELIECTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKON TEOPUH CTPOCHMS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUM O CTPOEHUM BEIIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIECTBAaX HAOTCS B Pa3BUTUU — OT YTJIEBOAOPOAOB J0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMN. B Kypce opraHMueckoil XMMHUU MOIYy4aroT
pasBuUTHE C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0OILIEro oOpa30BaHUS IEpPBOHAYAIbHbIC
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
U3yUYeHHbII Ha YpPOBHE OCHOBHOTO o0OIIEro o00pa3oBaHMs TEOPETHUYECKUI MaTepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOwias 1 HeopraHuyeckass XuMUs» 00y4aroIIUMCs IPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE TMEPUOJUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJ0JOTHYECKHUX MO3HUIIHM,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (PYHKIMHM 3TOro 3akoHa — OT o0oOmiaromen 1o
OOBSICHAIONICH U TIPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHMN O BOKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
NPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercas B Kypcax 10 m 11 KkmaccoB asnemMeHTaMM  COJEp)KaHUS, HMMEIOIHUMU
KyJbTYPOJIOTMUECKMH M TPUKIAJAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBS3M XHMHUU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B IO3HAaBaTEIbHOM U
NPAKTUYECKON JAESITeNTbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBA)KEHHUS K IMpoIeccy
TBOpPYECTBA B 00JACTU TEOPUHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHM, IOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOJIeMax, CBA3aHHBIX C XUMHUEH,
KPUTHUUYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ NI MOMOJIHEHUs] 3HaHUM, pelieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEN0BATENBCKUX 3adad. B menom coxepxanue
ydeOHOro mpeamMeTa «XUMUs JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyYaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHUS (pUIOCOPCKUX HICH, TaKMX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh IIPUPOJIHBIX SIBIEHUN IIyTEM HKCIIEPUMEHTA
U pEIIeHUs MPOTHBOPEUYMN MEXKIYy HOBBIMU (PAKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HaHME POJIM XMMHUHU B PEIICHUH IKOJOTHMUYECKUX MpoOsieM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/JaHHsI HOBBIX TEXHOJIOIMI U MaTepUasoB.

B mnmane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLUAIM3ALMU  OOyYaIOLIUXCS
NPUHATBIE MNPOrPaMMOM IO XMMHHM TOJXOJbl K ONPENENCHUIO COJAEPXKAHUS M TOCTPOECHUS
peaMeTa MmpeaycMaTpuBalOT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JEHCTBHM, MMEIOIUX
0a30BoO€ 3HaUEHUE I PA3IUYHbIX BUJIOB JEATEIILHOCTH: pEeUICHHs po0JieM, IOUCKa, aHaau3a u
00paboTku wHGpOpPMAIUU, HEOOXOIUMBIX [IJIi TPHOOPETEHHUS OMNbITa MPAKTUYECKOW U
HCCJIEI0BATENIbCKOM IEATEbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.



B nmpaxTuke npenoaaBaHus XMMUHU KaK HA YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHHs, TPU  ONPEACICHUH  COJEpKaTebHOU
XapaKTePUCTHKH TeNIe W3YyYeHUs IpenMeTa HampaBIeHHEM MEepBOCTCIICHHONH 3HAYMMOCTH
TPaJULMOHHO Tpu3Haércd (HOpMUPOBAHME OCHOB XHMHUYECKOM HaykuM Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKOW MEATENbHOCTH 4YeloBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOM MOAXOd K
OTIPENIEIICHUIO TIeTICH N3YUYeHUs TIpeIMEeTa SIBIISICTCSI BIIOJIHE OMPABIAHHBIM.

CornacHo 1aHHON TOYKE 3pEHMs IJVIABHBIMU LEJIAMU H3y4YeHHs NpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opMHUpOBaHME CHCTEMbl XHMHUYECKUX 3HAaHUM Kak BaXKHEWIIEW COCTaBIISAIOLICH
€CTeCTBEHHO-HAy4YHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBBIE MOHATHS,
(GyHIaMEeHTAIbHBIE 3aKOHBI M TEOPHUHM XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
IIOHUMaHUE CYIIHOCTU JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX Pa3BUTHUS U CTAaHOBJICHUS;

e (opMHUpPOBaHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEILECTB U
XMMHUYECKHX PEAKIMHA, HeOOXOAUMBIX Ul MPUOOPETeHHUs YMEHHH OpUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUIECKOH U
MMOBCEIHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJCHUEM H
OOBSICHEHUEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI 0Oe301acHOTO
oOpallleHus C BELECTBAMHU.

Hapsany ¢ »tuMm, comepkarenbHas XapakTepUCTHUKaA LesIed M 3a/1a4 U3Y4YeHHUs NpeaMera B
IporpaMMe 1o XMMHUHU yTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPHOPUTETAMU
B cucteMe cpemHero obmero oOpaszoBanus. CerofgHsi B MpenojaBaHUM XUMHH B OOJIbIIEH
CTENEHU OTHAETCSd NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJepXaHHUi OOy4YeHHs,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIAJICIONIET0 He HAOOpOM 3HaHMIA, a (YHKIMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CrocoOamMu U
YMEHHUSMHU aKTHBHOTO TIOJYYCHHUS 3HAHWH W MPUMEHEHHS WX B PEAbHOW KHU3HH JUIS PEIICHHS
NPaKTUYECKUX 3a/1a4.

B cBf3M ¢ 9TUM mNpH U3yYEeHUM TMpeaMmeTra «XHUMHUS» JIOMUHHMpYIOLee 3HayeHHe
npruoOpeTaroT Takue IeNu U 3aJa4u, KaK:

amantanmusg  OOydyarOmMXCsl K  YCIOBHSIM —~ TUHAMAYHO  Pa3BHBAIOLIETOCS  MHUDA,
(opMHpOBaHHE MHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIBHOMY MPHHATHIO TPAaMOTHBIX pELIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM;

¢dbopmupoBaHre y OOYyYArOMIMXCS KITFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIETEHIIHH),
UMEOIUX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JINYHbIX BUIOB JEATEIbHOCTH: PELICHHs MpoOieM,
MoucKa, aHalm3a W 00paboTku HMHPOpPMAIUK, HEOOXOAMMBIX Ui MPUOOpPETEHHs OIMbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAeT BAa)KHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUIS OLIEHKHU C
MIO3HIINI HKOJIOTHUECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M 4eJIOBEeKa U MPUPOJHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IMPHOOpPETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA U aHAJIM3a y4eOHO! M Hay4HO-IOIYJIIPHON MH(OpMauy XUMHUUYECKOTO
COJICPKAHUS;



(hopMupoOBaHHE U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIOTATEIILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH IUIAHUPOBAHUH U IMPOBEJICHUN XUMHUYECKOTO SKCTICPUMEHTA;

BOCMHTAaHHE Yy oOOydaromuxcs YOeXIEHHOCTH B TYMaHHUCTHYECKON HampaBIE€HHOCTH
XUMHUH, €€ BaXHOW pOIM B  pEIIEHHH TI00ANbHBIX  MPOOJeM  paloOHaIBHOTO
MIPUPOJIOTIONB30BAHUS, TIOMOJIHEHUS JHEPreTUYECKUX PECYpPCOB M COXPaHEHHUsS MPHUPOJTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeXHOTO OTHOIICHHUS K TIPHPOJIEC M CBOEMY
3JI0pPOBBIO, & TAK)KE MPUOOPETEHHS OIbITa MCIIOJIB30BAHUS MOTYYSHHBIX 3HAHUM ISl MPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSIMHU.

B yuebHOM maHe cpemHero odmiero odopazoBaHUs MpeaMeT « XUMUs») 0a30BOr0 YPOBHS
BXOJTUT B COCTaB MPEIMETHON 001acT « EcTecTBEeHHO-HAYYHBIC TPEMETHI.

OO1iee yucino 4acoB, OTBEAEHHBIX U U3yYEHHs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hefenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnveckoil Xumuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOTYYEHUHU
HOBBIX BEILECTB U MaTepUasoB. Teopus cTpOeHUs OpraHuueckux coequHennii A. M. bytneposa,
e€ ocHOBHbIE TOJOXKEHUs. CTpyKTypHble (DOPMYIBI OpPraHUYECKHX BEIIECTB. [ omoiorus,
n3oMepust. XMMUYecKas CBSI3b B OPraHUUECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

IlpencraBnenne o  kilaccudukaumm  opraHuueckux  BemiectB.  HomeHnknarypa
OpPraHUYECKUX COEJIMHEHHH (CHUCTeMaTHyecKas) M TpHUBHMAJbHbIC HAa3BaHMA BAKHEHIINX
IpeJCTaBUTENIEH KJIAaCCOB OPraHUYECKHUX BEIIECTB.

DKCrepUMEHTAJIbHbIE METO/Ibl M3YYEHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHaJaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYIJI
OpPraHUYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAIICHUIO OPTaHUYECKUX BEIECTB IPH HAarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHNE U TOPEHUE).

Yraesonopoasl

AJNKaHbl: COCTaB U CTPOCHHME, FOMOJIOTMYECKMHA pAa. MeTaH M 3TaH — mOpocTeliiue
NpEeJCTaBUTENIN AaJIKaHOB: (HU3MUECKHE M XUMHMYECKHE CBOICTBa (peakUuu 3aMelIeHHs U
TOpPEHMS ), HAX0XKIEHNUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTHIIEH U MPONMIEH — MPOCTEHIINe
NPEJCTaBUTENIN aJKEHOB: (U3UYECKUe M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMUSA,
raJIOT€HUPOBAHUS, THIPATALlUN, OKUCIIEHUS U MOJIMMEPU3ALIAN), IOTyYEeHUE U IPUMEHEHUE.

Anxanuensl: Oytagauen-1,3 u MetunOyTtanuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loayyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psaA. AlETUIeH —
NPOCTEHIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHEe CBOICTBA
(peakumy ruipupoBaHus, raJOreHUpOBaHUs, TUAPATALIMM, TOPEHMS), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE M XHMHUYCCKUE CBOWCTBA (peaKiuu
rajJJoOreHUPOBAHUSI U HUTPOBAHUSA), IMOJyd€HHE M INpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHupo8anus U HUmMpOo8anus), noayieHue u
npumeHnenue. TOKCHUYHOCTb apeHOB. l'eHeTHMYeckass CBA3b MEXAYy YIJIEBOJOPOAAMH,
NPUHAJIEKAIMMU K Pa3IMYHbIM KJIacCaM.

[TpupoaHbie UCTOUYHUKU YrieBOAOpOoJOB. [IpuponHblil ra3 U MomyTHble HE(PTSIHBIE Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: TNEeperoHkKa, KpEeKUHT
(TepMHUECKU, KaTaTuTHYECKuil), mupoiu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B
NPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJib ¥ MPOIYKTHI €ro MepepadoTKy.

OKclepUMEHTalbHbIE METO/bl MU3YUYEHUs BEIECTB M UX HPEBpALCHHH: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTb» 1 «Yroaby, MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB U TaJOrCHONPOM3BOIHBIX, MPOBEACHUE IPAKTHYECKOW PAOOTHI:
HOJIyYEHHUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB.

PacuértHarie 3amaun.




Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKlUMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:xammue oprann4eckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M ITAHON: CTpOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMH METalllaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHUE),
npuMeHeHue. Bogopoiabie cBSA3U MEKIY MOJIEKyJaMu cupToB. JleficTBre MeTaHoNa U 3TaHoJIa
Ha OpPTraHu3M YeJIOBEKA.

MHoOroaToOMHbI€ CHUPTHI. OTHICHIVIMKOIb W TIHULEPUH: CTpOeHHe, (u3NYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO ILIEIOYHBIMUA METaJJIaMHU, KaYECTBEHHAsI peakliys Ha
MHOTOaTOMHBIE crnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STWJICHIJIUKOJIA.

@eHoN: CTpOCHHE MOJEKYJbl, (U3NYECKUEe U XUMHUUYECKHE CBOWCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue penona.

Anpaerunpl U kemowusl. DopManbAeruj, aueTaIbIETH]: CTpoeHUe, (QU3UYecKue Hu
XMMHYECKHE CBOMCTBa (peakLMU OKMCIEHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEaKLUN),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3NUYECKUe U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
TepupUKalMK), MolydeHue M mnpuMmeHeHue. CreapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
IPEeJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnosxxHble 3pUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. ['maponus xxupos. [Ipumenenue xupoB. buogorudeckas pojb KUPOB.

VYraeBoJbl: cocTaB, KilacCU(pUKaINs yIIIeBOA0B (MOHO-, TU- U TIOJMcaxapubl). I roko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3MUECKUE U XUMUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Meau(ll), oxucinenme ammmauHbIM pPAacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TIPHUPOJIE,
npuMeHeHue, Ouonoruyeckas poib. Porocunre3. Ppykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemnronosa kak npupoassie noauMmepsl. CTpoeHne Kpaxmasla U LEeJUTFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaUeCTBEHHAs PeaKkusi C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMs BELIECTB M MX IPEBPALIECHUN: IPOBEICHHE,
HaOJII0IeHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHHUPTOB (OKHMcIeHHe dSTaHoia okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBue
Kpaxmajla C MOAOM), MNpPOBEAECHUE IPaKTUUECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnble 3amaumn.

Bbruncnenus mo ypaBHEHUIO XUMHUYECKOM peakuumu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIeCTBA WJIM MPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTcoziepkalie OpraHu4eckiue CoeIMHEHNS.

AMUHOKHCIOTBI Kak aM{@OTepHble oOpraHudyeckue coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HpuMepe IMLMHA). buonoruuyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.



benku kak mpupoaHbIe BBICOKOMOJEKYISpHBIC coenuHeHus. [lepBuuHasi, BTOpU4yHas |
TPEeTUYHasi CTPYyKTypa OenkoB. XHWMHUYECKHE CBOHCTBa O€JKOB: THUIPONU3, JCHATYypallvs,
Ka4ueCTBEHHBIC PEAKIINU Ha OCTKH.

DKcrepuMeHTalIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpEeBpalleHH: HAOMIOJIeHUE U
OMHCaHWE JEMOHCTPAlMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakuuu OEIKoB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHUS

OcHOBHbBIE TIOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEINEHb IOJIMMEPU3ALUHU, CPEAHsAs MOoyeKynsapHas macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3aIUs U TOJTUKOHICHCAIIHUSI.

DKcIepuMEeHTATbHBIE METOJIbI M3YUYCHHSI BEIIECTB M WX MPEBPAICHHA: 03HAKOMIICHHE C
o0pa3iamMu NpUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU M3y4YeHMM opranndeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK W
MOHSTUMN, SIBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: SIBICHUE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, TIEePUOJAUIHOCTh, HAOIIOJCHUE, HW3MEpPEHHeE,
9KCIEPUMEHT, MOJICITUPOBAHHE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIl YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUSI.

buonorusi: knerka, opranmsMm, Ouocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OCIKH, YTIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHOJOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHATBHOTO MUTAHUS, MOIOIIIUE CPEIICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETapaThbl, MaTepUabl U3 NCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMu4eckuil aneMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAsE 000JIOUKa.
DHepPreTUYEeCKue ypOBHHU, MMOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- 3meMenTsl. OCOOCHHOCTH
pacrpezieieHus: 3JIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOH(PUTYpAIHs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoguueckas cucrema xumuyeckux osnemeHtoB J[. N.
MenaeneeBa. CBsi3b NEPUOAUMYECKOrO 3aKoHa M [leproanyecKkoil CHUCTEMbl XHUMHUYECKUX
anementoB JI. 1. MeHnzeneeBa ¢ COBPEMEHHOI TeOpHell CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB
0 FpyIIaM U rnepuojam. 3HaueHue NeprUoANYECKOro 3aK0Ha B pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHWMHUYECKass CBs3b. BHUIbI XMMHYECKOW CBsI3W (KOBAJICHTHAS
HENOJsIpHAsl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl o0Opa3oBaHHsI KOBaJCHTHOMN



XMUMHUYECKON CBsI3U (OOMEHHBIM M JIOHOPHO-aKLENTOPHbIN). BogopoaHast cBsi3b. BaneHTHOCTb.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIEeHNs. FIOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelleCTBA. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 1014
BEILIECTBA B PaCTBOPE.

Knaccugpukamus Heopranuueckux coequHeHuidl. HomeHkiaTypa HEOpraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHAJICKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumunyeckas peakuus. Knaccupukanus XUMUYECKMX peakUud B HEOPraHMYecKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHUS! MACChI BEILECTB, 3aKOH COXPAaHEHUsS U NPEBPAILECHUs
SHEPrUM NPU XUMHUUYECKUX PEAKLIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIHH.
Xumunyeckoe paBHoBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarenbe.

Onextponutuyeckass aucconuanus. CuinpHble M cinadble 3JeKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KHCIIAsd, HEUTpaJIbHAs, IIEJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOJBl M3YyYEHHUS BEUIECTB M UX IPEBPALLEHUI: JEMOHCTpaLus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. M. MenneneeBay, u3yueHue
MOJIeJIe KpPUCTAUIMYECKUX PELIETOK, HAOIIOJEHUE M ONHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUM KaTalu3aTtopa,
OIIpEZICIICHUE CPENbl PACTBOPOB BEILECTB C MOMOLIbI0 YHHUBEPCAJIBHOIO MHJIMKATOPA, pPEaKLNU
HMOHHOTO OOMeHa), MpOBEJEHHE IMPAaKTUYeCKOH paboThl «BiusHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMUYECKOW PEAKIIUIY.

Pacuérnele 3amaumn.

PacyéTsl 10 ypaBHEHHAM XUMHUYECKHUX PEAKIIHM, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacu€Thl ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs J0JIS BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenue HemeramioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3HUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBAa BAKHEMIIMX HEMETAUIOB (TaJIOTEHOB, Cepbl, a3ora, (ocdopa,
yTJIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOJICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHHUM ).

[IpumeHeHne BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. 1lonoxenue metaiios B llepruoaudeckoi cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JCKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢dbuznveckue coiicTBa MeTauioB. CIIaBBl METAJIOB. DJIECKTPOXUMHYCCKUN PsiJl HANPSIKEHUN
METAJIJIOB.

XUMHYECKUE CBOWMCTBA BAXKHEMIIMX METAJUIOB (HATpHUM, Kalui, KalablUd, MarHuu,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6ume criocoObl osryueHus MeTauioB. [IpuMeHeHe MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: HU3yYEHHE
KOJJIeKIMH «MeTamisl U CIUIaBbl», OOpa3lloB HEMETAJJIOB, PELICHHE SKCIEPUMEHTAIbHBIX



3ama4y, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX U JIa0OpaTOPHBIX  OIBITOB
(B3aumoJielicTBHE THUAPOKCHAA ATIOMHUHMS C PACTBOPAMHM KHUCJIOT M IIEJOoYel, KauyeCTBEHHbIC
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérarie 3amaun.

PacuéTpl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, Pacd€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 JKHU3Hb

Ponp xumuu B 00ecriedeHnH 3KOJIOTUIECKON, SHEPTeTUIECKON U MHILEBOI Oe30MacHOCTH,
pasButuu MeauuuHbl. [IOHSATME O HAyYHBIX METOJAX NO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKIunid.

[IpenacraBnenuss o0 OOmMMX HAYYHBIX TMPUHIMIAX [POMBIIIJICHHOTO  TOJYYCHHS
Ba)KHEHIITNX BEIIECTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB: BAKHEHIIME CTPOUTEIbHBIC MAaTEpHabI,
KOHCTPYKIMOHHBIE MaTepHuajbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTephaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC YI00PECHHS.

XuMusd U 310pOBbE YEJNOBEKA: MpPaBUJIA MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBS3H.

Peanuzarus MexXnpeIMETHBIX CBS3CH MPU M3YyYEHUU OOIIel W HEOPraHWYECKOH XMMHUH B
11 xmacce ocyuiecTBISeTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHATHUH, SABIAIOLIMUXCA CUCTEMHBIMH JUIA OTJEIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4dHBIM (pakT, TUINOTE3a, 3aKOH, TEOpHs,
aHaju3, CHHTE3, KiaccupuKanus, IIEPUOUYHOCTb, HaOIoAcHUE, JKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, M30TOI,
pPaaIuoOaKTUBHOCTh, MOJIEKYJA, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, GPU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kmetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

["eorpadusi: MuHEpasbl, TOPHBIE IIOPOJIbI, MTOJIE3HBIE UCKOMIAEMbIE, TOIIITUBO, PECYPCHI.

TexHosorus: XAUMHAYECKast MIPOMBILIEHHOCTb, MeTaJuTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHUaJIOB, CEIIbCKOXO03SMCTBEHHOE MPOU3BOJICTBO, MuIiIeBas
MPOMBIIIUICHHOCTh, (DapMalleBTUYECKasi MPOMBIIUICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKHUX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB, JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOyYarOMIMMUCS
porpamMMm cpegHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meTtoanueckoii OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IpOrpaMM CPeHEro o0IIero 00pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBHM C CHUCTEMHO-JESTEIBLHOCTHBIM IIOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS TIpeaMeTa «XWUMHUS» Ha YpOBHE CpEIHEro o0mero o0pa3oBaHHS
BbIJICTICHBI CIIEYIOIINE COCTABIISIONINE!

OCO3HaHME O0YYAIOUIUMHCA POCCUHCKOM TPa’kIaHCKOH HASHTUYHOCTH — T'OTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPE/ICICHHUIO;

HAJIMYHe MOTUBAIMH K 00yUECHHIO;

I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHIM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUYECKUX TPAAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIBHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4Me TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS NpeaMeTa «XUMUsS» IOCTHTAIOTCS B EIUHCTBE
y4eOHOM M  BOCHUTATENIbHOM JIeATEIbHOCTH B COOTBETCTBUHM C T'YMaHUCTHYECKHUMH,
COLIMOKYJBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJcallaMH POCCHUHCKOTO
IpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU U TPAaBWIAMU MOBEICHHS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YUaIOIIHUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHSD OTPaKalT cPOPMUPOBAHHOCTD
OTBbITa TO3HABATEIbHOM M TPAKTHYECKOW JESITeIBHOCTH OOyYaIOUIMXCS IO pealn3aluu
NPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOTOPSIKY;

NPEACTaBICHUS O COLMHMAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENIBHBIX 33124, BHITOJTHEHUN XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHUMATh W IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JIPYTHX
IIPU aHAIKM3€E PA3IUYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOULICHHSI K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTEYECTBEHHOU
XUMWH,

yBaXEHMsI K IPOLIecCy TBOpPUECTBA B 00JaCTU TEOPUU M IMPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTHIKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOACHMUIA,
KPOTOTIMBBIX KCTIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHHU U TOCIEAYIONIEM aHAJlU3e
WH(POPMAITUH O TIEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XWMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEICHHE W MOCTYNKH CBOMX TOBAPHUIIECH C TO3MUIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO U 0€30MacHOro o0pas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coONIoACHHUS TPaBWJI OE30MACHOTO OOpaIleHUs] C BEUIECTBAMH B OBITY, MMOBCEIHEBHOMN
YKU3HHU U B TPYJAOBOU JEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIWUBUIYAIBHOTO ¢ KOJUIEKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIIEJCTBUI M HENPUSTUS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);

5) TpyaoBOro BociuTaHMs:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON e TeIbHOCTH,
OOILIECTBEHHO I10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIBbHOU
HaIPaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3iIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJAM TpyJa U pe3yJibTaTaM TPYI0BOH ACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIIMBHUAYyaJIbHON TPAEKTOPUH OOpa30oBaHUsA,
Oynyieit npodeccun U peaau3alnuu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTel 00IIecTBa;

6) 3K0J10rMYEeCKOTr0 BOCTIUTAHMSI:

IKOJIOTHYECKH TIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPO/JIE, KAK HCTOYHUKY CYIIECTBOBAHHUS
JKU3HHU Ha 3eMIIc;

MOHUMAaHHUS TJIO0ATFHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEBL,

OCO3HAHUsI HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTIKCHUM XUMUU JJI PEIICHUS BOTIPOCOB
palMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCSIINX BpPEI OKpY’KaoIIEH MPUPOIHON cpere,
YMEHHsI TIPOTHO3UPOBATh HEOJIArOoNpUsTHBIC IKOJOTHMUECKUE MOCISACTBHUS MPEIIPUHUMAESMBIX
JEMCTBUN U NPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYpbl, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBaTbCS HUMHU B
M03HABATEIPHON, KOMMYHUKATUBHON U COIIMATBLHOU MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSITH HJCOJIOTHU XeMO(POoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



NOHUMaHMA CHeUM(PUKH XUMHM KaK HayKH, OCO3HaHUs €€ poilud B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYyXkKarolleM
MHpE Kak O €IUHCTBE MPHUPOJAbI M YEJIOBEKa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnu IpoodiieM COXpaHeHUsl IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XHMMHUH JJsi COBPEMEHHOW NMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOW POJIM B CO3/JaHUU HOBOW 0a3bl MaTepUAIbHOM
KYJbTYpPBI, PEIIEHUH T100abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOI,
SHEPreTUUeCKOM, MUIIeBOM M HKOJOTMYECKOll Oe30MacHOCTH, B Pa3BUTHUU MEIULIMHBI,
o0ecreyeHn! YCIOBHUH YCIIEIIHOTO TPyAa U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YJIeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS s
aHamu3a U OOBSACHEHMS SIBIICHUHM OKPY’KAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
YMEHUS IeTaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUSA JUUISl pEeLIeHUs TpobiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON JESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30oBaHMIO UM caM00Opa3oBaHHIO, K
AKTUBHOMY TMIOJIYYEHHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUU C IKU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3muyHbIXx chepax mpodecCHOHATHHON
JeSITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeIMeTHbIe pPe3yJIbTaThl OCBOCHHUS YYeOHOrO mpenMeTa «XHUMHUS» Ha YpPOBHE
CpeIHero o0Iero 0opa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe 175 (HOPMHUPOBAHMS MHUPOBO33PEHUS OO0YyYArOMIMXCS MEXAUCHUIIIMHAPHBIE
(MexXnpeaMeTHbIC) O0IIEHAYYHBIC TOHATHS, OTPAXKAIOIINE IIEJTOCTHOCTh HAyYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprusi, SBJICHHUE, MPOIECC, CHCTeMa, Hay4YHbIA (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIC0BaHUE, HAOI0IEHUE, H3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

yYHHBEpCallbHble ~ yueOHble  JEHCTBHsS  (TMO3HABATEIbHBIE,  KOMMYHHKATHUBHBIC,
peryJsTHBHBIC), oOecreunBarone (HopMUpoBaHHE (YHKIIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOW KOMITETEHIIMH 00yYaroIInXCs;

CHOCOOHOCTh  OOYYalONIUXCSA ~ HMCIOJIb30BaTh ~ OCBOCHHBIC — MEKIMCHUIUIMHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHHWS W YHUBEpPCAIbHBIC Yy4YeOHBIC JCWCTBUS B IO3HABATEIBHON W
COLIMAJIEHOM MIPAKTHUKE.

MeTaHpeHMCTHBIe pPE3yJibTaTbl OTpAXAKOT OBJAACHUC YHHBCPCAJIbHBIMU y‘-Ie6HbIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA )ICﬁCTBI/I?[MH.

Ogiajienne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE T€iCTBHS:

CaMOCTOATENILHO (OPMYJIUPOBaTh M aKTyaJIM3HPOBaTh MpPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpeNeNATh WENN ACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThI JICATEIBHOCTHU C MOCTABJICHHBIMHU IICIISIMHU;



UCIIONB30BaTh MPU OCBOCHUM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHbIC TIPU3HAKU TOHATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE TOHITHS JUIsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB M SBIICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIIACCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh TPUYUHHO-CJIE/ICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIyKTUBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHSATH B MPOLIECCE MO3HAHUS, UCTONB3YEMbIE B XUMHH CUMBOIUYECKUE (3HAKOBHIC)
MOJIEJIH, TIPE0OPa30BBIBATH MO/ICTbHBIE TIPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) AJIEMEHTA,
XUMHUYeckass (opMysia, YpaBHCHHE XHMHUYCCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapPaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 0a3oBbIe HUCCIeA0BaTENbCKUE e CTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMSI BEIISCTB M XUMUICCKUX PCAKITUIA;

dbopMynupoBaTh LETM M 33JaYd  HUCCIIEJOBAHMS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IIpOIecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICJIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOM HCCIIeIOBATENIbCKOW M IMPOEKTHOM JesTeIbHOCTH,
NPOSIBIISITh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOAOB peIIeHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUSI.

3) padora ¢ undopmaumeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEpIKaHMs, CIpPaBOYHbIE TMocoOus, pecypcbl HMHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILIMIO PA3IUYHBIX BHUIOB W (OPM TPEICTaBICHHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHBOCTE;

(dhopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpHU IOUCKEe U OoTOOope
uHbOpMaIuu, HEOOXOAUMOM JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

nprOOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHUMANIBHYIO (hOpMY TpencTaBieHruss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIONIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CpPEACTBA Npu paboTe C XHUMHUYECKOM
uHpOpMAIlMEH: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTUYeCKHE) 3HaKH |
CHUMBOJIBI, (hOopMyIIbl, aOOpeBUATYPHI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM J1€HCTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ JUAJIOTA W/WIN JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS
peIOKEHHON 3a1a4uu;



BBICTYINATh C IpPE3CHTAIel pe3yJNbTaToOB MO3HABATEIBHON AEATENbHOCTH, MOTYYCHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHUMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIECTB,
peanu3anuy y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN yTEM COTIIaCOBAHMS MTO3UIMIA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHUSIMHU.

OsgiiajieHne YHHUBEPCAJIbHBIMH PeryJsiTHBHbIMU 1€HCTBUSAMMU:

CaMOCTOATENIFHO IIIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO AEATEIHHOCTB,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraéMblii alrOPUTM JIEHCTBUI NpPU BBINOJHEHWU Y4YEOHBIX M MCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Haubosee F3(PPEeKTUBHBIN CITOCOO MX PEIIeHHs C YUETOM IOyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIIATh CAMOKOHTpPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XHMHUU B IO3HAHUHU SIBICHUA OPUPOJBI, B (OPMUPOBAHUU
MBIIUICHUS. U KYJIBTYpPbhl JMYHOCTH, €€ (YHKIMOHATBLHOM T'PAMOTHOCTH, HEOOXOIUMOW st
pelIeHHs TPAKTUYECKHX 3a7ad W OKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BJIAJICHHE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAash BKJIOYAET: OCHOBOIIOJATaOIINe
MOHATUS (XUMUYECKHUI JIEMEHT, aTOM, AJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJIEHTHOCTb,
AMEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O0O0BEM, yITIEPOAHBIH  CKEJIET,
(yHKIMOHANBHAS TpyNIa, pagukai, U30Mepus, HU30Mepbl, FOMOJIOTMUECKUN psiJl, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAllhe COEAUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUUECKUX
Bemects A. M. byTiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOIUYECKUH SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JIC)KAIIUEC B OCHOBC IIOHHMMAHUA
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHUECKHE CBEICHHS O CBOICTBAX,
cocTaBe, OJMyUYeHUHU 1 0€30MaCHOM MCIOJB30BaHNN BAKHEUIIINX OPraHUIECKUX BEUIECTB B OBITY
Y MIPAKTUYECKOU JIEITENBHOCTH YEIOBEKA;

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBISABJISITH XapPaKTCPHBIC MPU3HAKN HOHSITHf/i, yCTaHaBJIMBATb
UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS MIPU OMMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLIEHUI OPraHUYECKUX COEIUHEHHU;

C(l)OpMI/IpOBaHHOCTB yMeHI/If/'I HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMYJT OpraHMYECKUX BEIECTB
Y YpaBHEHHUH XMMHMYECKUX PEaKLUWW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPIaHMYECKUX BELIECTB
JUISL WIUTFOCTPALIMM UX XUMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOECHUS,

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBATh NPHUHAIJICI)KHOCTb U3YUYCHHBIX OPraHUYCCKUX
BEIIECTB 10 HMX COCTaBYy M CTPOCHHIO K ONpPENeNEHHOMY KIIACCy/Tpynme COequHEHUN
(YriieBofopoJipl, KHUCIOpPOA M  a30TCOJAEpKallMe COEAMHEHUS, BBICOKOMOJEKYJISPHBIC



COEJIMHEHMS), JaBaTb UM Ha3zBaHMs 10 cucrematnueckor HoMeHknatype (IUPAC), a rtaxxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPONMWIIEH,
aleTUJIeH, STWIEHIJIUKOJb, TIUUEPUH, (QeHod, GopMaibAeruj, aleTaabAerui, MypaBbUHas
KHCIJIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAas KUCIIOTA, CTEApPUHOBAs KUCIIOTA, INIOKO3a, (pPyKTO3a,
KpaxmaJl, LIeJUIE0JI03a, TIUIHH);

c(OPMHUPOBAHHOCT YMEHHUSI ONPEACTATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCT YMEHHUsl INPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa ansi 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (QUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEN PA3IMYHBIX KJIACCOB OPraHUMYECKUX BELIECTB
(MeraH, STaH, STWJIEH, NpPONMIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, IJIFOKO3a, KpaxMal, LeJII03a, AMUHOYKCYCHAash KHCIIOTa), WUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMM YPaBHEHHMSMHU COOTBETCTBYIOIIUMX XMMHUYECKHX peakuuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HhOpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, yroiyib), CHOCOOBI MX MEpepadOTKHM W MNPAKTUYECKOE NPUMEHEHHE
IPOIYKTOB NEPepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUS I10 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIHH IO W3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOYKTOB PEaKLUN);

c(OPMHPOBAHHOCTb YMEHUH BIIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
NIO3HAHMS, MWCIONb3YEMbIX B XHMHUM IIPM M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUN
(HabmofieHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIUPOBAHME), HCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JUISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAllUsIX, CBSI3aHHBIX
C BEILLIECTBAMU M UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOIIO/IaTh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh W BBINOJIHATh XMMUYECKUHA SKCIEPUMEHT
(mpeBpalleHnss OpraHWYEeCKUX BEIIECTB MPU HarpeBaHWUM, MOJYyUYCHHE STHIIEHA M M3y4YEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMH OPTraHUYECKUX BEIIECTB, JCHATypalus OeJIKOB Npu
HAarpeBaHUM, IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHU C MPABMIIAMU TEXHUKH 0€30MacCHOCTH
npu o0pallleHHH C BEIEeCTBAaMM M JIAOOPATOPHBIM 000pPYAOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOUIMX pEaKIUi U
(hopMyIHpPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KpPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMALHIO,
HOJIy4aeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBoi MH(popMauu, HTepHET u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWila SKOJOTMYECKH 1e1eco00pa3Horo
MOBEJICHUsI B OBITY W TPYIOBOH JAEATEIBHOCTH B IENSAX COXPAHEHHsS CBOETO 3/0POBbS H
OKpYy Karollel MpUpOIHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECMCTBMS Ha >KUBBIE OPIaHU3MBbI
OINpe/IeNIEHHBIX OPraHUYeCKUX BELIECTB, MOHMMAas cMbica mnokaszaresns [IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUSA HAa OPraHU3M
4eJI0BEKA;



JUIst 00yYaromIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHUIA,

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYalolUXCs: YMEHHE MCIONb30BaTh pelbedHO-
TOUEYHYI0 cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMmudeckux Gpopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHuyeckas XUMHS)
OTpaXkaroT:

c(OPMHUPOBAHHOCTh NPEICTABICHUNA: O XHUMHYECKOW COCTABIISAIONIEH €CTEeCTBEHHO-
Hay4YHOM KapTUHBI MHUpaA, POJIM XMMHUU B TO3HAHUU SIBJICHUM NPUPOJbI, B (OPMUPOBAHUU
MBILUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATBLHOM TI'PAMOTHOCTH, HEOOXOIUMOW st
pelIeHns NPAaKTUYECKUX 3aJad M OIKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpee;

BJIAQJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJATAOIINE
HNOHATUA (XUMUYECKUHN 3JIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMMUYecKas CBs3b (KOBaJECHTHAas, WOHHAs, MeETa/NIMYecKasi, BOJIOPOAHAs),
KpUCTAJUIMUECKass ~ pelEéTKa, TUIBl XMMHMYECKHUX  peakUuuil, pacTBOp,  3JIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsT IUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XMMHUYECKOH  peakIuH, XHMHYECKOe  paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
IEKTPOJIUTUYECKON Juccouuanuu, nepuoaudeckui 3akoH JI. M. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMsI M NPEBPALICHMS] SHEPIHMM MPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33pPEHUECKHUE 3HAHMS,
JEeKalMe B OCHOBE ITOHMMAHMUA NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHMI,
(haKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOIYYEHUH M 0€30MacHOM MCIOIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOM JEATEIbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€PHbIE MPU3HAKH MOHSATHI, yCTaHABINBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATUS NPU ONMCAHUU HEOPTraHUYECKHX
BEILECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTABIICHUS
(¢bopMyn BelIeCTB M ypaBHEHHWH XHMHUYECKUX pEaKlui, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHManbpHbIE Ha3BAaHUS OTIEIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCHBIA Ta3, aMMHUaK, TaméHas M3BECTb, HErali€Has W3BECTb, IUThEBasl COAa, NMUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKHUX
9JIEMEHTOB B COEIMHEHUSX PA3TUYHOIO COCTaBa, BUJl XMMHUUYECKOH CBSI3U (KOBaJCHTHAs, MOHHAS,
MeTajsIn4yecKasi, BOJOPOAHAs]) B COCIMHEHUSX, TUIl KPUCTAUINYECKON PEHMIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHasi, MOHHAs, METAJUIMYECKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
10 MX COCTaBY K OIpPEAeIEHHOMY KJIAcCy/TpyIIe COeIMHEHUN (IIPOCThIe BEIECTBA — METAJIIBI U
HEMETaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIOThI, aM()OTEPHbIE TUAPOKCUBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbhIBaTh CMBICH Mepuoaudeckoro 3akona J[. .
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINY;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1eMeHToB 1—4 nepuonos [leproanueckoii cuctemMbl XuMuyecKux 3aemeHToB 1. U.
MenzeneeBa, HUCHONB3YS MOHSTHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COeIMHEHMH 1o nepuoaam u rpynnam [lepuoaudeckoil cucTeMbl XUMHUYECKUX 31eMeHToB [[. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYECKHMH BEIECTBAMU C IIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUUECKHE PEaKUUU 0 Pa3IndHbIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHSI PEAKLIUN Pa3IMYHBIX THIIOB, MOJTHBIE
U COKpAaIEHHbIE YPaBHEHUS pEaKlUi MOHHOrO OOMEHa, yUMThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakuuu uAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PpEAKIUH, NOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pAacClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCT YMEHHUI PacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHA;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PeaKkIuu OT
pa3IuyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (nmpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJTYYEHUsI CEPHOM KHCIOTBI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
IpeJCTaBICHU 00 OOIIMX HAyYHBIX HNPUHLHMIAX M 3KOJOTHYECKHX MPOoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JOJISl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUIEHWH Ta30B MPHU XUMHYECKUX
peakuusax, Macchl BellecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIUH BELIECTB, TEIUIOBOro >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHMSI DHEPTUU;

c(OPMHPOBAHHOCTh YMEHHUH COOJIONATh MpPaBUiIa TMOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb W BBIIOJIHATH XMMUYECKUHA SKCIEPHUMEHT
(pa3znoxeHue TepoKCHIAa BOAOPOJAa B MNPHUCYTCTBHM KaTalW3aTropa, ONpEACTICHHE CpPe.bl
PacTBOPOB BEILECTB C MOMOIBIO YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HMOHHOr0 OOMEeHa, KayeCTBEHHbIE PEaKLUU Ha
cyabdar-, KapOoHaT- U XJIOPUI-AHUOHBI, HA KaTUOH AMMOHMS, pEIIEHUE HKCIEPUMEHTATbHbIX
3amady no teMaM «Meramwiey u «Hemeramisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€30MacHOCTH MPH 0OpaIeHNH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0OBAHNEM, TIPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO HSKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIMpoBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKU AHAIM3MPOBATH XUMHUECKYIO HH(POPMALHIO,
[OJlyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeiCcTBa MAacCOBOM KOMMyHHMKanuu, MHTepHeT u
JIPYTHX);

c(hOpMUPOBAHHOCTh yYMEHUW COOJIOMATh TMpaBUia JKOJOTHYECKH IEJIeCO00pa3HOTO
IOBCACHUA B 6B1Ty u prHOBOﬁ ACATCIBHOCTH B HECIAX COXPAaHCHUSA CBOCTO 3H0POBBI U
OKPYKaroIlell MPUPOJHON CpEbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KUBBIE OpPraHU3MbI
oTpeIeIEHHBIX BEIIECTB, TOHUMAasi cMbIci mokasarens [1JIK, mosicHATh Ha mpuMepax CrocoOb!
YMCHBIICHUS U TPCAOTBPALICHUA UX BPECAHOI'O BOSHGP'ICTBHH Ha OpraHu3Mm 4CJIOBCKA,

11 06y‘{aIOH_II/IXC${ C OIpaHUYCHHBIMU BO3MOJKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHNYICCKUX ﬁBHGHHﬁ;

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYalolUXCsS: YMEHHUE MCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3Hauenwmii JI. bpaiins nis 3anvcu XuMuaeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

DJIEeKTPOHHBIE
No 11/ HanmMeHoBaHMe pa3/ie/ioB U TeM Koutponsnbie | TIpakTHueckue (uu¢posbIe)
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUSI OPTAaHUYECKUX COCIUHEHUHN A. 3 bubnuorexa [JOK
M. bytneposa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
Paspnen 2. Yriesoaopoanbl
bubmunoreka [IOK
2.1 IIpene € YIJIEBOAOPO/Ibl — ajKa 2 1
DEACIILHBIC YITCBOAOPOET TR https://m.edsoo.ru/7f41a636
29 HenpenenbHble yrieBogOpPO/IbI: AJIKEHBI, 6 | | bub6nuoreka [LIOK
' aJIKaIMCHBI, aJIKUHbBI https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2.3 A 2
POMATHHECKIE YTICBOAOPOAR https://m.edsoo.ru/7f41a636
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIAOB U 3 bubnuoreka [IOK
' UX nepepaboTka https://m.edsoo.ru/7f41a636
Nroro no pazaeny 13
Pasnen 3. Kuciiopoacoaep:kamnue oprannyecKue coeAuHeHUs
bubmmorexa [IOK
3.1 C . O 3
THPTHL. SEeHOT https://m.edsoo.ru/7f41a636
19 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 | | bu6mmorexa [IOK

Crnosxnble dUpPBI

https://m.edsoo.ru/7f41a636
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bubmmorexa [IOK

3.3 YIICBOTEI 3 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 13
Pa3znen 4. A3oTconeprkaniue oprannyeckue coeIuHeHus
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHCIOTHEI. beikn 3 hits://m.edsoo. r/7f4 12636
Hroro o pazaeny 3
Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUS
bubmmorexa [{OK
.1 I1 . K .B 2
> JTACTMACcChL. RayHYyKH. BOTOKHA https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

HanmMeHoBaHMe pa3je/ioB U TeM

KoaunuyecTBo uacos

Nen/n MpOrpaMMbl Bcero KonTtpoasnsie | IIpakTnueck JJIeKTpoHHbIE (LHPPOBHIC)
o0pa3oBaTe/ibHbIE PeCypChl
padoThI ue padboTbl
Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
bubnuoreka [JOK
1.1 [Iepnonnueckas cucteMa XMMUYECKUX 3
https://m.edsoo.ru/7f58a6 352
anemenToB 1. 1. Meneneena
bubnuoreka [JOK
1.2 .M 4
Crtpoenue BemiectBa. MHOTOOOpasue BEMIECTB hitos://m.edsoo. ra/ 75846 352
bubnuoreka [JOK
1. X 1 1
3 HMHTHACCIHE peakiuti 6 https://m.edsoo.ru/7f58a6 352
Hroro no paszneny 13
Paspnen 2. Heoprannuyeckasi XuMus
bubnuoreka [JOK
2.1 M 1
CraLIbl 6 https://m.edsoo.ru/7f58a6 352
bubnuoreka [JOK
2.2 H 9 1 1
CMETAILIH https://m.edsoo.ru/7f58a6 352
)3 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX ) bubnmoreka [JOK
' BEILECTB https://m.edsoo.ru/7f58a6 352
Hroro no pazaeny 17
Pasznen 3. Xumus u :Ku3Hb
but6mmoreka [JOK
31 KIHMIST H KISHD 4 https://m.edsoo.ru/7f58a6 352
Wroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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