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IHHOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpaMma o XMMHUHM Ha ypOBHE CpeAHEro oOImero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obOpasoBanun B Poccuiickoit Penepanymy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS (enepalbHOi 00pa30BaTeNbHOW NPOrpaMMBl CPETHETO OOIIEero
obpazoaana(@OIl COO), mpencraBneHHBIx B DenepallbHOM TOCYZAPCTBEHHOM 00Pa30BaTEIbHOM
cragnapre COO, c yu€rom Konmemnuu npenogaBanus ydeOHOro mpeaMera « XUMUs» B 00pa3oBaTeNbHBIX
opranm3anusax Poccuiickoii denmepanny, peagu3yONUX OCHOBHBIE 00pa30BaTeNbHBIE MPOTPaMMBI, U
OCHOBHBIX TIOJIOKeHHMH «CTpaTeruu pa3BUTHs BocmuTaHusg B Poccuiickoit @eaepannu Ha nepuoxn mo 2025
rona» (Pacopsnxenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyONEHHOTO W3yYeHHWS 3aHMMaeT BaXHOE MECTO B CHCTEME eCTECTBEHHO-
HaydyHOTOo oOpasoBanmst ydammxcs 10-11 kmaccoB. M3ydeHme mnpeamera, peann3yeMoe B YCIOBHIX
muddepeHInpOBaHHOr0, MPO(GUIFHOTO O00y4YeHHA, TPU3BAHO OOECHednTh O00Ie00pa3oBaTENbHYI0 U
OOMIEKYIBTYPHYIO TOJATOTOBKY BBIITYCKHHKOB IIKOJBI, HEOOXOOWMYIO IS ajanTalud UX K OBICTpO
MEHSIONINMCSI YCIIOBUSIM JKH3HM B COIMYME, a TakKe IS TMPOJOIDKEHHsS OOydYeHHS B OpTaHH3aIlHsIX
Mpo(hecCHOHATBHOTO 00Pa30BaHus, B KOTOPHIX XUMUS SIBISETCS OJTHOW M3 TPHOPUTETHBIX JUCIIAILINH.

B mporpamme 1mo xumMun Ha3HadeHHE MpeaMeTa «XUMUSD) MONIyYaeT TMOJPOOHYI0 WHTEPIPETAIUIO B
COOTBETCTBHH C OcHOBomoiararommmu monoxkeHnsMu @I'OC COO o B3anMoo0OyCIIOBIEHHOCTH IIEJNEH,
COJIepKaHUs, PE3yIbTaTOB 00y4YeHHs U TpeOOBaHMA K YPOBHIO TIOJTOTOBKH BBHITYCKHUKOB. CBUAETEIHCTBOM
TOMY SIBJISIFOTCS CIIEAYIOIIHE BEITIOTHIEMbIE IPOTPAMMOM 10 XUMHH (DYHKITHH:

e  uHPOPMAIMOHHO-METOJUYECKAsI, pealln3alisi KOTOPOH 00ecTIeunBaeT MOTyUYeHHEe PEACTABICHIS

0 LeNsIX, COAepKaHWH, OOIeH CTpaTeTMH OOYYECHHs, BOCIHTAHUS W PA3BUTH OOYUarOIIUXCS
CpeICTBaMHU MpeIMeTa, N3y9aeMOoro B paMKaX KOHKPETHOTO MPOoduIs;

®  OpraHM3aMOHHO-TUIAHUPYIOIIAs, KOTOpas IpelycMaTphBaeT  OMpelelieHHe: PHUHIIUIIOB
CTPYKTYPUPOBAHUA U IOCJIICAOBATCIIBHOCT HU3YUCHUA y‘I€6HOFO Marepualia, KOJIMYCCTBCHHLIX U
KayeCTBEHHBIX €r0 XapaKTEePHCTHK; MOJIXON0B K (HOPMHUPOBAHUIO CONEPKATEILHOW OCHOBBI
KOHTPOJISI W OIEHKH 00pa3oBaTeNbHBIX JOCTHKEHUH 00ydalomuxcs B paMKax HTOTOBOH
aTTecTanuu B popMe eAMHOTO rOCyIapCTBEHHOTO 3K3aMeHa 10 XUMHUH.

[Iporpamma mnst yriryOIEHHOTO H3YUYSHHS] XUMIIH:

e  yCTaHaBJIMBAECT WHBAPHAHTHOE MPEIMETHOE COAEpKaHWe, 00sS3aTeNbHOE ISl H3YYSHHUS B PaMKax
OTACNBHBIX Tpoduiel, MpeagycMaTpiBaeT pacrpe/ielieHie U CTPYKTYPHPOBAaHHE €T0 0 Kilaccam,
OCHOBHBIM COJICp)KaTeNIbHBIM JIMHUSM/pasiesiaM Kypca;

e 12T MpUMEpHOE pacipesielieHre y4eOHOTO BpeMEHH, PEKOMEHAYEMOT'0 JIJIsl H3Y4YEHUsI OTIEIbHBIX
TeM;

e MpeijaraeT NPUMEPHYIO TOCIIEI0BATEIBHOCTh U3yUCHUSI YIEOHOTO MaTepraia ¢ Y4ETOM JIOTUKU
MTOCTPOCHUS Kypca, BHYTPHUITPEIMETHBIX U MEXKIIPEIMETHBIX CBS3€H;

e aéT METOAMYECKYI0 WHTEPIpPETAIUIoO I[ejed W 3aJad M3ydeHHUs IpeaMeTa Ha YriyOnéHHOM
YpOBHE C Yy4YETOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpEAHEro o0Iero oOpa3oBaHUS,
COJIEPXKATEIILHOW ~ XapaKTEPUCTUKU  IUIAHUPYEMBIX  PE3yJhTaTOB  OCBOCHHS  OCHOBHOWM
o0pa3oBaTeabHON MPOrpaMMbl CPETHETO OOIIero 0O0pa3oBaHMs (JIMYHOCTHBIX, METAIPEAMETHBIX,
MPEeIMETHBIX), a TakXe C YYETOM OCHOBHBIX BHUJOB YYe€OHO-TIO3HABATENBHBIX JCHCTBUH
00yyYaroIerocs o OCBOCHHUIO COJIEPKaHuUs IPeIMETa.

[lo BceM Ha3BaHHBIM TMO3WIMAM B TPOTpaMMe [0 XUMHH MPEIyCMOTPEHA MPEEMCTBEHHOCTh C
o0y4eHHEM XWUMHHM Ha YpPOBHE OCHOBHOro ooOmero oOpa3oBaHus. 3a MpeaesiaMH YCTaHOBJICHHOM
MPOrpaMMOM TI0 XMMHUHU 00S3aTENbHON (MHBapUaHTHON) COCTABISIONICH COJEepKaHUs y4eOHOrO TpeaMera
«XuMusD» 0CTaéTCs BO3MOKHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABIISIONIEH, KOTOpas TOJKHA ONPEeIIAThC
B COOTBETCTBHH C HANPaBJICHUEM KOHKPETHOTO MPOduIisi 00y4IeHUsI.

B cootBerctBun ¢ konHnentyaibHeiMU TonoxeHusiMu PI'OC COO o HazHAYeHUM MPEAMETOB
0azoBoro u yrinyOnéHHOro ypoBHeil B cucteme auddepeHuupoBaHHOrO 0OyueHHsS Ha YPOBHE CpEIHETrO
obmiero oOpa3oBaHHMs XWUMHUS Ha YPOBHE YIrIyONEHHOTO W3YYCHHS HANpaBiICH Ha PEaTU3alluio
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MPEEMCTBEHHOCTH C IOCIEIYIONHM DTAIOM IOJyYeHHS XUMHUYECKOTO O0pa3oBaHUs B paMKaxX H3YUYCHHUS
CHCIUALHBIX E€CTECTBEHHOHAYYHBIX M XUMHYECKHX JHCIUILUIMH B By3aX M OpPraHH3allUsaX CpEIHEro
npodeccuoHanbHOro oOpa3oBaHuia. B 93Tol cBA3M uH3ydeHHe mpeaMmera «XUMHS» OpPHUEHTUPOBAHO
NPEUMYIICCTBEHHO Ha pACIIMPCHUE M YIIyOJCeHHE TEOPETHYECKOW M TMPAaKTHYECKOH IOArOTOBKH
00y4aromuxcsi, BBIOPABIIMX ONPEACHEHHBI TPOQWIL OO0y4YeHHs, B TOM 4YHCIE€ C MEPCHEKTUBOI
MOCJEAYIOUIETO MOMYYSHUSI XUMUYECKOro 00pa3oBaHus B OpraHu3alisIx NpodeccHoHaTFHOTO 00pa30BaHusl.
Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHUs (eaepabHOM
00pa3oBaTeibHOM MPOrpaMMbl  CpelHEro oO0mero oOpa3oBaHUS HM3Y4YCHHE TIpeaAMeTa  «XUMHUSD)
OpPHEHTHPOBAHO TaKkKe Ha pELICHHWE 3aJad BOCIHUTAHUS W COLHAJILHOTO Pa3BUTUS OOydYaloUIMXcCs, Ha
(dopMupoBaHHe y HHX OOIICHHTEIUICKTYaJbHBIX YMEHH, YMEHHWH palMOHAIM3allMU Y4eOHOrO Tpyaa H
0000LIEHHBIX CIIOCOOOB EATEILHOCTH, UMEIOIINX MEXKIUCIUIUTMHAPHBINA, HAIPEIMETHBII XapakTep.

CocCTaBisIOUIMMY MTpeAMeTa « XUMHUs» Ha YPOBHE YIITYOJNEHHOTO M3yUCHUS SIBISIFOTCS YIiTyOJIEHHbIC
Kypcbl — «Opranndeckasi XxuMusi» U «OOIIas U HeopraHuyeckas Xumus». [Ipu ompeneneHun Mmoaxo0B K
0TOOpY M CTPYKTYPHO# OpPraHU3allii COJACPIKaHMs 3TUX KYPCOB B IIPOrPaMMe MO0 XUMHH 32 OCHOBY MTPUHSTHI
nosioxkenuss ®I'OC COO o paznuuusix 6a30BOT0 U YIIyOJIEHHOTO YPOBHEH H3yUYCHHS ITPEIMETA.

OcHoOBy conepkaHus KypcoB «Opranuueckas xumus» H «OOmas M HEOpraHUYecKas XUMHUS)
COCTaBIISICT COBOKYMHOCTh NMPEJAMETHBIX 3HAHUN M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yUCHHS
npeaMmera. JTa cUcTeMa 3HAHHWK MOJydaeT ONpeAelEHHOE TEOpETHYECKOEe IOTOIHEHHE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINHA O0O0BEM (PaKTONIOTHUECKOTO MaTepHuaia. Tak, Ha yriayOJnEéHHOM
YPOBHE HM3yueHHUs NpeaMera 00ecledeHa BO3MOXKHOCTH 3HAUMTEIILHOTO YBEIHUEHUS 00bEMa 3HAHWMA O
XAMUYECKAX OJJIEMEHTAaX M CBOMCTBaX WX COEAMHEHWH Ha OCHOBE pACHIMPEHUS H  yriIyOleHus
NpPE/ICTABICHUI O CTPOCHUHU BEIICCTBA, XUMUYECKON CBS3M M 3aKOHOMEPHOCTSX MPOTEKAaHHs PEaKiui,
paccMaTpUBACMBIX C TOYKH 3PCHUS XMMUYECKOH KHHETUKU W TePMOJAMHAMUKH. V3ydeHHe Nepruorudeckoro
3akoHa W [lepHOAMYECKOl CHCTEMbl XUMHYECKHX JJIEMEHTOB 0asHpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYCCKUX TPEJCTABICHUAX O CTPOCHHHM aroma. XUMHYEecKas CBSI3b OOBSICHAETCS C TOYKH
3pCHHsI DHEPreTUYECKUX HM3MCHEHWH NpH e€ 00pasoBaHMM M Pa3pylUICHUHM, a TAaKKE C TOYKH 3PCHHUS
MeXaHU3MOB e€ 00pa3oBaHus. V3yueHne THIIOB peakiuil JONOIHIeTCs (POPMUPOBAHUEM MPE/ICTABICHUI 00
ANEKTPOXUMHUECKUX MPOIECCaX Y ANIEKTPOJIN3E PACIUIAaBOB W PACTBOPOB BellleCTB. B Kypce opraHuyeckoi
XMMHU MPH PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COSIMHEHHH YeNseTcss 0co000e BHUMaHUE BOPOCaM
00 3JIeKTPOHHBIX d3PPEKTax, 0 B3AUMHOM BIHSIHAU ATOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIUi.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COJICPIKAHKNE KyPCOB XMMUU YTIyOJIEHHOTO YPOBHS U3yUCHHUS JIs
KJIACCOB OMpeenéHHOro npodwis (MJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOIHEHHH K o0Iei
CHCTEMEe MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHUE CMEXHBIC MPEIMEThL. Tak, HampuMmep, B COACPIKAHUH
mpeaMera s KJIacCOB XUMHUKO-(pu3uyeckoro mnpoduist Oonbinoe 3HAYCHHE OyayT HMETh 3JCMEHTHI
y4eOHOro MaTepuana mo oobimeld xumuu. [Ipu U3ydeHHnU mpeaMera B JAHHOM CITydae akIeHT OyeT cleliaH
Ha OONIHOCTh METOJOB TO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (U3HMKE: aTOMHO-
MOJICKYJISIpHast TeopHst (MOJNEKYJIApHAst TeOpUsi B (PU3HMKE), 3aKOHBI COXPAHCHHS MACChl U DHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, JEKTPOIIN3a, MPEJICTABICHUS O CTPOSHHUH BEIECTB U IPYToe.

B 10 e Bpems B colepKaHHU MpeaMeTa JJIsl KIIaCCOB XMMHUKO-OMOIOrHIecKOro npoduiis OoapImi
yIeNBHBIA Bec OyneT UMeTh OpraHMyecKas XuMHsi. B 3ToM ciydae mpenocTaBiseTcs BO3MOXKHOCTB IS
Oonee 0OCTOSITEIILHOTO PaCCMOTPEHUSI XMMUYECKOI OpraHM3aliy KJICTKH KaK OMOJIOTHYECKOH CHCTEMBI, B
cocTaB KOTOPOW BXOJST, K MPHUMEPY, TaKW€ CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMHbI, OENKH, yTIEBOIBI,
HYKJIEMHOBBIE KUCIOTHI U Jpyrue. IIpu 3TOM 3HaHMS O COCTaBE UM CBOWCTBAX IPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPTaHMYECKHX BEIICCTB CIy)KAaT OCHOBOW JUIS HM3YYEHHs] CYIIHOCTH TPOIEeccCOB (POTOCHHTE3A,
AbIXaHWA, MTUIIECBAPCHUA.

B mmane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOOB
IO3HAHUA W OIlbiTa MPAKTHYCCKOTO INPHUMCHCHHA HAYYHBIX 3HAaHUH HN3YUCHHUE IIpE€aAMETa «XnuMusa» Ha
yriy0j€HHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C Y4eOHBIMU MPEIMETaMU, BXOMISIIUMH B
cocTaB TpeAMETHBIX obnacteil «EcTecTBeHHOHayudHBIE MpeaMeThl», «Maremarnka u HHOOpMATHKa» U
«PyccKuil SI3bIK U JIUTEPATYPAY.



IMpu u3yuennn ydeOHOTO TpenaMeTa «XHWMHUS» Ha YIIyONEHHOM YpOBHE Takke, Kak Ha YpOBHE
OCHOBHOTO U CpeIHEro o0iero oopasoBanus (Ha 0a30BOM ypOBHE), 3a/1a4cii MEpPBOCTCIICHHON 3HAYUMOCTH
SIBIIICTCS. (POPMHUPOBAHUE OCHOB HAYKU XMMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMUS, PAKTUYCCKOM
NEATSILHOCTH 4YEJIOBEKa M OJHOTO W3 KOMIIOHCHTOB MUPOBOW KyJIbTYyphl. PemieHue »3Toil 3amaum Ha
yTIyOIEHHOM YPOBHE M3YUYCHHS MTPEIMETa MPEATOIaraeT pealn3aliio TaKuX IelieH, Kak:

(dbopMHpOBaHUE TPEACTaBICHHUN: O MaTepUAbHOM EJUHCTBE MHPA, 3aKOHOMEPHOCTIX H
[I03HaBa€MOCTH SIBICHUH IPUPOABI, 0 MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeqylIeh
poiu B 00ecTIeYeHNH yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA: B PELICHUH ITPOOJIEM IKOJIOTMYECKOI],
9HEPreTHUECKOW M TNHIIEBOM 0€30IacHOCTH, B Pa3BUTHUM MEIULMHBL, CO3IJAHUU HOBBIX
MaTepHaJIoB, HOBBIX HCTOYHUKOB JHEpIuy, B o0ecrie4yeHnd  PaLUOHAIBHOTO
MIPUPOAOIOIB30BaHMS, B ()OPMUPOBAHMH MHPOBO33PEHUS U OOLIEH KyJIbTYyphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO M IPUPOAHOIL cpee;

OCBOCHHME  CHUCTEMbl  3HAHMM, JEKalMUX B  OCHOBE  XMMHYECKOM  COCTABIISIFOIICH
€CTECTBEHHOHAYYHO! KapTHHBI MHUpa: (PyHIAMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUH XUMMH,
COBPEMEHHBIX MPEACTaBJICHUH O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HaIMOJIEKYISIPHOM, O TEPMOIMHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMHUYECKMX PEaKLUi, O XMMHUYECKOM pPAaBHOBECHH, PAcTBOpax M AWUCIEPCHBIX
cucremMax, 00 00IMX HAy4YHBIX MPHHLIHUIIAX XUMUYECKOTO [TPOU3BOICTBA;

¢dopmupoBaHre y 0Oy4yaroIMXCS OCO3HAHHOTO IIOHMMAaHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMUYECKUX 3HAHUH IUI1 OOBSICHEHMs KIIFOYEBBIX MAEH M NMPOOJEM COBPEMEHHOW XMMUH, IUIS
OOBSICHEHHST W NPOTHO3WPOBaHMS SBJICHUH, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPHPOLY;
IPaMOTHOTO PELICHUs] Npo0seM, CBSI3aHHBIX C XMMHUEH, IPOrHO3UPOBAHUS, aHANIN3a U OLICHKH C
MO3UIIMIA  DKOJIOTHYECKOH Oe30MacHOCTH TOCHEeACTBUH  OBITOBOW W MPOW3BOACTBEHHOM
NESITETbHOCTH YEJIOBEKA, CBS3aHHOM € XWUMHUYECKHMM MPOHM3BOIACTBOM, HCIIOIb30BAHUEM U
repepaboTKOM BEIIECTB;

yIayOieHue MpelCcTaBIeHUH O HayYHBIX METOAAX MO3HaHHs, HEOOXOAMMBIX ISl IPHOOPETEHUs
YMeHI/Iﬁ OPHUCHTUPOBATECA B MHUPE BCHICCTB U OG'BSICHGHI/ISI XUMHNYECCKUX HBJICHPIﬁ, HUMCIOIIUX
MECTO B IPUPOJIE, B MPAKTUUECKOMN AEATETbHOCTH U MOBCEIHEBHOM KU3HMU.

B muiane peanuzanuy nepBoOYEpEHBIX BOCIMTATEIBHBIX U PAa3BUBAIOMINX (PYHKLIUHN LETOCTHONH CUCTEMBI
cpeaHero oOmiero oOpa3oBaHMA NPH W3YyYCHHU MpeaMmera «XUMUs» Ha YIIyOJE€HHOM YpPOBHE 0COOYIo
aKTyaJbHOCTh IPHOOPETAIOT TAKKE LIEIH U 3a]1a4H, KaK:

BOCIIMTaHWE YOEXIEHHOCTH B II03HABAEMOCTH SIBJICHHW TIIPUPOJBI, YBAXKEHUS K TPOIECCY
TBOpPUYCCTBA B O6JIaCTI/I TCOPECTUYCCKUX U NPUKITAOHBIX I/ICCJ’IGILOBaHI/Iﬁ B XUMMHHU, (1)OpMI/IpOBaHI/Ie
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBAallMM K OOYYCHHIO U I[IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHS OO0IIIEYeTOBEUECKHX IEHHOCTEH;

Pa3BUTUC TIO3HABATCIbHBIX HWHTCPECOB, HHTCIIJICKTYaJIbHbBIX W TBOPUYCCKUX CcocoOHOCTEH
oOydaromuxcs, (OPMHUPOBAHHE y HUX CO3HATEILHOTO OTHOIICHHS K CaMOOOpa30BaHUIO H
HEINpPephIBHOMY O00pa30BaHUI0 KaK YCIOBHUIO YCIENIHON MpodeccHOoHaTbHOW M OOIECTBEHHON
JESATEILHOCTH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBI0 M TOTPEOHOCTH B 3J0POBOM
o0pa3se KU3HU;

(hopMupoBaHUE YMEHUI M HABBIKOB Pa3yMHOT'O MPUPOIOIOIB30BaHUS, PA3BUTUE IKOJIOTHUECKOM
KYJbTYPBI, IPUOOPETEHHUE OMBITa OOIIECTBEHHO-TI0JIE3HON IKOJIOTUIECKOHN JIEATEINEHOCTH.

OO1ee YnciIo0 4acoB, MPEyCMOTPEHHBIX JIJISl U3yYEHUS XUMUW Ha YTIIyOJIEHHOM YPOBHE CPEIHEr0 O0IIEero
oOpasoBanus, cocrasisietr 204 gacos: B 10 kimacce — 102 vaca (3 waca B Henenio), B 11 kmacce — 102 waca (3
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHMYECKAS XUMUS

TeopeTnyeckne 0OCHOBbI OPraHUYeCKOl XUMUM.

[Ipenmer u 3Ha4YeHWE OPTAaHWYECKOW XWMHHW, TPEACTABICHHE O MHOTO0Opa3sWy OPraHWYECKHX
COETMHECHUM.

DJeKTpOHHOE CTPOCHHE aTroMa Yriepoja: OCHOBHOE M BO30YXKAEHHOE COCTOsSHUs. BaneHTHBIC
BO3MOXKHOCTH aTOMa yriiepoja. XUMUYECKasl CBsI3b B OPraHUYECKHUX COCAWHEHUSX. THIBI TUOpUaAH3aIuu
aTOMHBIX OopOuTanedl yriaepona. MexaHW3Mbl 00pa30BaHUs KOBAJCHTHOW CBs3M (OOMEHHBIH U JIOHOPHO-
aKIENnTOPHBIN). TUIBI IEPEKPHIBAHUS aTOMHBIX OpOUTaNeH, 6- u ©-cBs3u. OAMHApHAs, TBOMHAS U TPOWHAs
cBs3b. CrocoOBI pa3phiBa CBsI3eH B MOJICKYJIaX OPraHUYECKHUX BellecTB. [loHATHE O CBOOOJHOM pajuKale,
HYyKJIeo(hHIIe U EKTpoduIe.

Teopust cTpoenust opranudeckux coeanHeHuit A.M. byTiepoBa u coBpeMeHHbIE MPEICTaBICHUS O
CTPYKTYpe MOJEKYI. 3HAuCHHE TEOPUU CTPOCHHUS OpPraHWYEeCKUX COCAMHCHUN. MOoeKyspHble U
CTpyKTypHBIe (Qopmynbl. CTpyKTypHbIe (OPMYJIBI pPa3IMYHBIX BHJOB: pa3BEPHyTas, COKpaIEHHAa,
ckeneTHas. M3omepus. Buasl mM3oMmepuu: CTpyKTypHas, NMPOCTPAHCTBEHHAs. OJEKTPOHHBIC 3(PQeKThl B
MOJIEKYJIaX OpPraHUYEeCKUX COCMHECHUH (MHIYKTUBHBIN U Me30MepHBIN 3 (HEKThI).

[IpencraBnenue o kiaccudukanuu OpraHUMYeCKUX BeriecTB. [IoHATHE O (YHKIIMOHAIBLHOW TIpyIIIIe.
l'omonorus. T'omonormueckue psabl. CucTeMaTHYecKas HOMEHKIATypa OPTraHUYECKUX COCTUHCHUMN
(IUPAC) u TpuBHMabHbIe Ha3BaHHS OTICIBHBIX MPEICTABUTEICH.

OcobeHHOCTH W Kiaccu(UKalMs OpPraHu4ecKux peakiuii. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIiy B OPraHUYECKON XUMHUH.

OKCIEPUMEHTAILHBIE METOJIBI U3YUYCHHSI BEIIECTB U WX MPEBPAICHUN: O3HAKOMIIEHHE ¢ 00pas3amMu
OpraHUYECKUX BEIICCTB W MaTepUaaMH Ha WX OCHOBE, OIBITHI M0 MPEBPAILICHUIO OPTaHHYECKUX BEIICCTB
Mpy HarpeBaHuu (IUIAaBJICHHUE, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYUPOBAHHE MOJCICH MOJICKYJ
OpraHUYECKUX BEILECTB.

YrieBonopoasl.

Anxanbl. ['oMosornueckuii paj akaHoB, 00mas hopMyiia, HOMEHKJIATypa U H30MEpHsl. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ alKaHOB, SP-rMOpuau3alus aTOMHBIX OpOuWTajeil yriaepoja, o-
cBs3b. Du3nueckue cBOICTBA AJIKAHOB.

XYUMHUYECKHE CBONCTBAa aJKaHOB: PEAKUUU 3aMEIICHMs, H30MEpHU3aLuH, AETUIPUPOBAHUA,
LUMKIA3AUY, TUPOIN3a, KpeKuHra, ropeHus. lIpencraBieHue o MeXaHU3ME peakUUid paguKaIbHOTO
3aMEIICHHUS.

Haxoxnenue B mpupope. CriocoOb! OMy4YeHHs U IPUMEHEHHE aJIKaHOB.

Hukmoankansr. O0mas ¢popmyna, HOMEHKIATypa 1 u3oMepusi. OCOOCHHOCTH CTPOCHHS U XUMUYIECKIX
CBOMCTB MallbIX (ITUKJIONPONAH, IUKJIOOYTaH) M OOBIYHBIX (IIMKIIOTICHTAH, ITUKJIOTEKCaH) IMKJIOAIKAHOB.
Crioco0bI Oy4YeHHs ¥ IPUMEHEHHE TUKIIOATKAHOB.

Ankensl. ['omonorumdeckuii psj aimkeHoB, oOmias Qopmyna, HOMEHKIATypa. OJNEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aIKEHOB, SP>-THOpUIM3alis aTOMHBIX OpOMTaNeil yriepoaa, 6- U T-
cBs3u. CTpyKTypHas © reoMerpuueckas (IMc-TpaHC-) wu3oMepus. DU3HYecKue CBOWCTBA AJIKEHOB.
XuMHUUEeCKUE CBOMCTBA: pPEaKIUU MPUCOCIUHEHUS, 3aMEIICHHs] B O-TIOJOXKEHUE IPU JIBOHHOU CBA3W,
nonuMepuszanuu u okuciaeHus. IIpaBuno MapkoBHukoBa. KadecTBEeHHBIE peakMM Ha JBONHYIO CBSA3b.
Crioco0bI OMy4YeHMs U IPUMEHEHHE aJTKEHOB.

Anxanuensl. Knaccudukarus ankaaneHOB (COMPSHKEHHBIC, W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
OCO0OEHHOCTH D3JIEKTPOHHOTO CTPOCHHUS W XHMHYCCKHX CBOHCTB CONPSOKEHHBIX aWeHoB, 1,2- m 1,4-
npucoeaunenue. [lonumepusanus conpspkEHHBIX AUeHOB. CIIOCOOBI MOJyUeHUS U IPUMEHEHHUE aJIKaCHOB.

Ankunbl. [oMonoruyeckuit psja  ajkuHOB, oOm@as (opMmysia, HOMEHKIATypa W H30MEpHS.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aIKHHOB, SP-THOpHUIM3ANHsS aTOMHBIX opOwTanei
yriepoja. Pu3ndeckue CBOMCTBa alKMHOB. XMMHUUECKHUE CBOMCTBA: PEAKIIUU ITPUCOETUHEHMUS, NTUMEPU3ALINU
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U TPUMEPH3ALMH, OKHCICHHA. KHCIOTHBIE CBOWCTBA AJKMHOB, MMEIOIIUX KOHIEBYIO TPONHYIO CBS3b.
KagecTBeHHbIe peakliuy Ha TPOHHYIO CBsI3b. CII0COOBI MOIYUYEHUS U IPUMEHEHUE AJIKUHOB.

Apomatudeckue YriieBoJOpoAbl (apeHsl). [oMonormueckuit psa  apeHoB, oOmias Qopmyna,
HOMEHKJIaTypa B U30MepHsl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl OeH3ona. duznueckue
CBOHCTBa apeHOB. XMMHUYECKHE CBOWCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIUH 3aMELICHUS] B OCH30JIbHOM
KOJNbLE H YIJIEBOJOPOJHOM paauKaie, peakUud MNPUCOSAMHEHHs, OKHCICHHE TOMOJIOIrOB OEH30a.
[IpencraBinenne 00 OpUEHTUpPYIOIIEM MACHCTBHM 3aMecTUTeNeil B OEH30JbHOM KOJblle Ha MpUMepe
IKUJIBHBIX PAJNUKAaJOB, KapOOKCHIBHOW, THIPOKCHIBHOH, aMHHO- W HHUTPOTPYIIBI, aTOMOB TaJIOTEHOB.
OcoOeHHOCTH XWMHUYECKHX CBOMcTB crupona. llomumepusanust crtupoma. CrnocoObl TOJXy4YeHUS U
MIPUMEHEHUE apOMATHYECKHUX YIJIEBOJOPOIOB.

[Ipupoansiii ra3. [lomytHsle HedTsHBIE Tazel. HedTs u e€ mpoucxoxaenue. KameHHslii yroms u
OpoAyKTEl ero mnepepaboTku. CrocoObl mepepaboTKu He(TH: TEpPeroHKa, KpeKWHr (TepMUYECKuH,
KaTaIuTHYeCcKuii), pudopMuHr, nupoiau3. llpoaykTtel mnepepaboTku HedTH, HUX TPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B OBITY.

['enernyeckast cBsI3b MEXKIY Pa3INYHBIMU KJIacCaMH YTIIEBOIOPOJIOB.

ONEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOIOB. Peakmuu 3amelnieHus: rajoreHa Ha
THIPOKCOTPYIIIY, HUTPOTPYTITY, IUAHOTPYIITY, aMHHOTPYMITy. JleficTBHe Ha rajJoreHNnpou3BOJHbIE BOAHOTO
U CIIUPTOBOTO pacTBOpa WIEIOUYU. B3auMOJEHCTBUE IUTajJOT€HAIIKAHOB C MarHueM W UUHKOM. IloHsTue o
METaJUIOOPTraHWYEeCKUX COCAMHEHMsIX. VICHonb30BaHHE TalOTeHIPOU3BOAHBIX YIJICBOAOPOAOB B OBITY,
TEXHHKE U MIPU CUHTE3€ OPraHNYECKUX BEIECTB.

OKCIepUMEHTAIBHBIE METOAbl HM3YYEHHUS! BEIIECTB M HMX INpPEBpaIlCHUI: H3y4deHHEe (UINUECKUX
CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KaUECTBEHHBIX pPEaKLUi YTIeBOJOPOJOB PA3JINYHBIX KJIACCOB
(obecBeunBaHre OPOMHOMN MM MOJHOM BOJBI, pACTBOpA IIEpMaHraHaTa Kajlusi, B3aUMOJICHICTBUE alleTHIICHA
C aMMHa4YHBIM pacTBOpoM okcuma cepedpa(l)), kadecTBeHHOEe OOHApy)XEHHE YTIIepofa W BOIOpOIa B
OpPraHHYECKUX BEIIECTBAX, MOTYYEHHE 3TUICHA U H3Y4YEHHE €0 CBOMCTB, O3HAKOMIIEHHE C KOJICKIUSIMHU
«Hedpts» m «Yrome», ¢ obOpasuamu IU1aCTMAcC, KaydyKOB M PpE3HHBI, MOIEIMPOBAHHE MOJEKYI
YIIIEBOIOPOIOB U TAJIOT€HIIPOU3BOAHBIX YIIIEBOJOPOIOB.

Kucaoponconepskamue opranndeckue coeuHeHHUsI.

[IpenenvHble ogHOaToMHBIE chUpTH. CTpoeHHWe MOJeKys (Ha NpUMEpe MeETaHoja M 3TaHOoJIA).
I'omonornyeckuii psx, obmas Qopmyna, u3oMepus, HOMEHKIarypa M Kiaccupukauus. Pusnueckue
CBOMCTBAa NPENENBHBIX OAHOATOMHBIX CIHUPTOB. BogoponHble CBA3M MEXAY MOJEKYJIaMH CIHPTOB.
XHUMHUYECKHE CBOMCTBA: pEAKUUM 3aMELICHMs, JAETHUApATalluM, OKHCIEHHSA, B3aUMOJCHCTBHE C
OpPraHMYECKUMH M HEOPraHMYEeCKMMH KHcloTaMu. KadecTBeHHas peakiys Ha OJHOATOMHBIE CIIHPTHI.
JleicTBHE 3TaHOJIA U METaHOJIAa HA OpraHu3M uesioBeka. CriocoObl MOITy4YeHUs] U IPUMEHEHHE OHOATOMHBIX
CIIMPTOB.

[Ipocteie a¢upsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PU3MYECKUX U XUMHUUECKUX CBOUCTB.

MHOroatoMHbl€ CHUPTHl — 3THICHIVIMKOIb W INIMLEpHH. PuU3ndeckre M XUMHUYECKHE CBOMCTBA!
peakIuy 3aMENICHMs], B3aUMOJIEHCTBUE C OPraHMYECKUMH U HEOPTraHMYECKUMHU KHCIOTaMH, KaueCTBEHHAs
peakius Ha MHOTOaTOMHBIE cUpTHL. [IpencraBienne o MexaHn3Me peakiuii HyKIeOQHILHOTO 3aMEILCHHS.
HeiicTBre Ha opranu3M uesoBeka. CrocoObl HOMy4YeHHUs U IPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

@®enon. CrpoeHHE MOJIEKYJBl, B3aMMHOE BIHMSHHE THIPOKCOIPYNIBI M OEH30JIBHOTO sIpa.
dusnueckre cpoiicTBa eHona. OcOOEHHOCTH XMMHUUYECKUX CBOMCTB (eHONa. KadecTBeHHBIE peakiuy Ha
¢denon. Tokcuunocts (eHona. CriocoObl MonydeHus: M npumeHeHune (eHona. DeHosdopmaibaeruHas
CMOJIa.

KapOoHunbHbIE COSNWHEHUS! — aJbJIETHABl W KETOHBI. JJIEKTPOHHOE CTPOCHUE KapOOHWIBHOW
rpymmsl. [oMonorndeckue psiipl anbJIeruoB W KETOHOB, o0mas ¢GpopMmysa, U30MepHs M HOMEHKIATypa.
@u3znyecKre CBOMCTBA AJIBJEIMIOB U KETOHOB. XHMHYECKHE CBOMCTBA AJIBJETMJIOB U KETOHOB: PEAKIMU
npucoeanHeHus. OKUCIIEHNE aNbIeruI0B, KA4eCTBEHHBIE peakiuy Ha anpieruapl. CriocoObl MoydeHus: u
MIPUMEHEHHUE aTTbJAETHI0B 1 KETOHOB.

OHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOSHHS MOJIEKYN KapOOHOBBIX
kucinor. Mzomepuss U HoMeHknarypa. Dusnueckue CBOWCTBA OIHOOCHOBHBIX IIPENENIBHBIX KapOOHOBBIX
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KHUCJIOT. BomopoHpIe CBA3M MEXKITy MOJICKYJIaMH KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIC
CBOMCTBA, peakius 3TePUPUKAIMK, PEAKIUH C ydacTHEM YIJICBOIOPOAHOro pagukana. OcoOeHHOCTH
CBOWCTB MYpaBbUHOW KHUCIOTHL. [IOHATHE O NPOU3BOJMHBIX KApOOHOBBIX KHUCIIOT — CIIOKHBIX 3Qupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HENPEICIbHBIX U apOMaTHIYCCKUX KapOOHOBBIX
KHCJIOT, JUKapOOHOBBIX KHCJIOT, THAPOKCHKApOOHOBBIX KHCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX
KHCIIOT: CTEapWHOBAs, NAJbMUTHHOBAS, OJICUHOBAs, JUHONe8As, JUHONeH08asi KUCHOThL CrocoObl
MOJTyYCHUS ¥ MPUMECHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['oMoniorudeckuii psij, obas Gopmysia, u3oMepusi U HOMEHKIaTypa. duznueckue
Y XUMHUYECKUE CBOMCTBA: TUAPOIN3 B KUCIIOHN U IIETOYHOU Cpeie.

XKupsl. CtpoeHue, GU3NYSCKUE U XUMHYCCKUE CBOWCTBA XKUPOB: THAPOIU3 B KHUCIOW M IICTOYHOU
cpene. OCOOCHHOCTH CBOMCTB KHPOB, COJEPXAIUX OCTATKH HETPEACTbHBIX XHUPHBIX KHUCIOT. JKUPBI B
MIPUPOJIE.

MBIT4 KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIee IeHCTBHIE.

OOmas xapaktepucTuka yrieBoaoB. Kiaccudukamnus yrieBogoB (MOHO-, U- M IOJIMCAXapHJIbI).
MoHocaxapuisl: TJIIOK03a, (QpyKTO3a, rajakrosa, pubo3a, ne3okcupubo3a. duszmueckue CBOWCTBA U
HaxoXxJeHue B npupone. PorocunTe3. XUMHUYECKUE CBOMCTBA IIFOKO3BI: PEAaKIUU C YJaCTHEM CITUPTOBBIX U
QJNBJICTHTHOW TPYIII, CHUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMeHeHUe TIFOKO3bl, €€ 3HAYCHUE B
JKU3HENICATeIFHOCTH OpraHu3Ma. Jlucaxapuiel: caxapos3a, MalbTo3a M JIaKTO3a. BoccTraHaBiuBaromue u
HEBOCCTaHaBNHUBaOIUe aucaxapunbl. ['uaponus aucaxapuaoB. HaxoxaeHwe B mpupoAe U NMPUMEHEHUE.
[Monucaxapuapl: Kpaxmaj, TJIIMKOTEH U Ieiuroio3a. CTpoeHHME MaKpOMOJIEKYJd KpaxMmaia, TIUKOTeHa M
LEeJUTI0JI03bl. PU3UYECKHUE CBOMCTBA KpaxMalla U LEJUII0JI03bl. XMMHUUECKHUE CBOMCTBA KpaxMalla: TUAPOJIU3,
KaueCTBCHHAsI PEaKiis C HOJOM. XHUMHUYECKHE CBOWCTBA IEJUIIONIO3BL: THUAPOJU3, TOJy4YeHHE 3(PUPOB
1esuTio036l. [loHsTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, AlleTaTHBINA MIEIK).

OKCHNEPUMEHTAIIBHBIE METOAbl M3YUYEHUs BEIIECTB U UX MPEBPALICHUI: paCTBOPUMOCTh Pa3IMYHBIX
CIIUPTOB B BOJE, B3aUMOJCIHCTBUE ATaHOJA C HATPUEM, OKHUCICHHE 3TUJIOBOIO CHHUPTA B albJIECTHJA Ha
packal€HHOM MENHOM TPOBOJIOKE, OKHCIEHHE OJTHJIOBOTO CIIMPTa AWXPOMATOM Kaiuus (BO3MOXHO
WCTONb30BAaHUE  BUIEOMATEPHANIOB), KAYEeCTBEHHBIE pEAKIMM Ha alblIeruibl (C  THIPOKCHIOM
muammuHacepeOpa(l) u rugpoxcumpom menu(ll)), peakmus rimnepuna ¢ ruapoxcunom meau(ll), xummudeckre
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJCHCTBHE PacTBOpa IIIFOKO3bI ¢ Tuapokcuaom memu(ll),
B3aMMOJICHCTBHE KpaxMalia C MOJIOM, PellieHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «CIUPTHL B PEHOIBD,
«Kap6oHoBsie kucinoThl. CloxHbBIE 3PHUPBD».

A3oTcoaep:kainiue OpraHudecKue coeJUHeHMs.

AMUHBI — OpraHWYecKHWe NpPOU3BOJHBIE ammuaka. Kiraccmdukanus aMuHOB: anudaTHIECKUe W
apoMaTH4YeCKue; IIepBUYHbIC, BTOPUYHBIC W TpeTudHbie. CTpoeHre MOJeKyJ, oOmias ¢popmyia, U3oMepus,
HOMEHKJIaTypa W (U3NYeCKHe CBOWCTBA. XUMHYECKOE CBOMCTBA ann(aTUIeCKHUX aMHWHOB: OCHOBHBIC
CBOMCTBa, AaJKWIMPOBAHHE, B3aUMOJCUCTBUE TEPBUYHBIX AaMUHOB C a30THCTOM Kucnoroil. Conu
aJIKUJIaMMOHHUS.

AHUIIMH — MPEACTaBUTENb aMUHOB apoMaTtuueckoro psna. CtpoeHue aHuiauHa. BzauMHoe BiusHUE
TPYII aTOMOB B MOJIeKyJie aHmiIuHa. OCOOCHHOCTH XMMUYECKUX CBONCTB aHWIWHA. KauecTBeHHBIE peakiuu
Ha aHwmH. CrocoObl TONyYeHUs W TNpHMEHEHHe anupaTU4ecKux amMuHOB. [lomyueHue aHWIWHA U3
HUTPOOEH301a.

AwmvmuHOKHCITOTEL. HoMeHKIaTypa u uzomepusi. OTneapHbIe MPEACTABUTENN 0-aMUHOKHCIIOT; TIIHITHIH,
anannH. OU3MUYECKHe CBOWCTBA AMHHOKHUCIOT. XWMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aMQOTEepHBIX
OPTaHUYECKUX COCIWHEHUHN, peakius MOJUKOHICHC AN, 00pa3oBaHne NMENTHIHOMN cBs3u. buomornueckoe
3HaUYCHUE aMUHOKHUCTOT. CHHTE3 B THAPOIIN3 TIENITH/IOB.

benku kak mpupomHbie monuMepbl. llepBudHas, BTOpWYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XUMUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, JCHATY A, KaueCTBCHHBIC PEaKIIMU Ha OCJIKH.

OKCIEPUMEHTATLHBIE METOJBI U3YUEHHUS BEIIECTB U MX MPEBPAIICHUNA: PACTBOPEHUE OCIKOB B BOJE,
JeHaTypaius OCJIKOB MPH HAarpEeBaHUH, IIBETHBIC PEaKIMH Ha OCJIKH, pEeIIeHHE dKCIEPUMEHTAIbHBIX 3a1a4
10 TeMaM «A30TcoepKaIlie OPTaHMIECKUE COSTMHECHUS» U «PacTio3HaBaHNE OPTaHMIECKUX COCTMHECHHIN.

BbicokoMoJieKyJISIpHbIE COeIUHEHMS .



OCHOBHbIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, CTENeHb NOJUMEpHU3allui, CpeaHsss MoyleKyisipHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COEMHEHNH — MONMMEpHU3aIisl U OJTUKOHIEHCAIHSL.

[lonmumepnsie Matepuansl. IlmactMaccesl  (MOAMATHUIIEH, MOJUIPONUIEH, IOJIMBUHUIXIOPHI,
MOJICTUPOJ, TOJIMMETHIMETaKpHUiIaT, MOJIMKapOOHATHl, NOJMATHIeHTepedTanar). YTwiuzauus U
nepepadoTKa MIacTHKa.

DnacToMephl: HaTypalbHBIH KaydyK, CHHTETHYEeCKHE Kaydykd (OyTaaMeHOBBIH, XJIOPOIPEHOBBHIH,
W30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIE (XJIOMOK, HIEPCTh, IIENK), HCKYCCTBEHHBIC (BHCKO03a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KalpoH U JaBCaH).

[lonumeps! crnenuanbHOrO Ha3HAueHUs (TEQIJIOH, KeBIap, JJIEKTPONPOBOIAIIME MOJIUMEPHI,
OuopasziaraeMsie TIOJIUMEPHI).

DKclepuMEHTAIBHBIE METOJIBI M3YUEHHsI BEUICCTB M MX NpPEBPAIlCHUI: 03HAKOMJICHHE ¢ 0Opa3laMu
MIPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAyUyKOB, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ad I10
TeMe «Pacrno3HaBaHue MIaCTMacc U BOJIOKOHY.

PacuérHsie 3anaun.

Haxoxaenne MonekyasipHol (pOpMyJIbl OPraHUIEeCKOTO COSAMHEHHS 10 MAaCCOBBIM JIOJISIM JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKICHUE MOJEKYJSIPHOH (HOpMYJBl OPraHMYECKOrO COCTUHEHHUS MO Macce
(00BEéMY) TIPOAYKTOB CrOpaHHs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU H/HIU
WCXOJHBIX BEIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpPMYyNbl OpPraHHMYECKOrO BEUIECTBA HA OCHOBE €ro
XMMUYECKAX CBOWCTB WIHM CHOCOOOB MONYYCHHUS, ONpEACICHUE IOJIM BBIXOJAa IMPOAYKTa PEaKIUu OT
TEOPETUYECKH BO3MOKHOTO.

MexXIpeIMETHBIE CBS3H.

Peanuzauuss MexXnpeIMETHBIX CBsi3ed MpU H3Y4YEeHUM opraHudeckod xummuu B 10 Kiacce
OCYIIECTBIISIETCA Yepe3 HCIOJIb30BaHME KaK OOIMHWX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK M IOHITHIA,
MPUHATHIX B OTAEIBHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOI'O HUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHATHS: SIBIICHUE, HAYYHBIH (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHaJHU3,
CUHTE3, KIIAaCCU(UKAIH, HAOI0IeHIe, U3MEPEHNE, SKCIIEPUMEHT, MOJIeNb, MOJIETUPOBAHUE.

®usnka: marepusi, aToM, O3JEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJId, SHEPreTUUYECKUl YpOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (M3NYECKHE BEIHYUHBI, SAMHHUIBI U3MEPEHHUS,
CKOPOCTb, YHEPTrUs, Macca.

buonorust:  kierka, oOpraHM3M, DJKOCHCTeMa, Owocdepa, MeTabONU3M, HACIEACTBEHHOCTb,
aBTOTPO(DHEIN 1 reTepoTpodHBII THIT TMTaHYs, OpoKeHne, (OTOCUHTE3, bIXaHue, OCIKH, YTIIEBOBI, YKHUPHI,
HYKJIEMHOBBIE KACIOTHI, ()EPMEHTHI.

I'eorpadus: mone3Hbie UCKOMTaeMble, TOIUIHBO.

TexHoNMOrus: MUILEBbIE TPOAYKThL, OCHOBBI PAIMOHAIBHOIO MUTAHUS, MOIOIIKE CPEACTBA, MAaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XHMMH.

Atom. CocTaB aTOMHBIX fAfep. XUMHUECKUH 3neMeHT. M3otomnsl. CTpoeHHne 3IeKTPOHHBIX 000JI0UYEK
aTOMOB, KBaHTOBBIC YHCJIAa. JHEPreTUYECKUE YPOBHH U MOJYPOBHU. ATOMHBIE opOuTanmu. Knaccupukamnms
XUMHYECKUAX JJIEMEHTOB (S-, P-, d-, f-amemenTsI). PacnpeseneHne 3J€KTPOHOB MO0 aTOMHBIM OpPOUTAIISIM.
DNeKTpoHHblE KOH(UTYpalii aTOMOB JJIEMEHTOB IIEPBOIO—YETBEPTOrO TMEPUOJOB B OCHOBHOM W
BO30Y)KJIEHHOM COCTOSTHUH, 3JIEKTPOHHBIE KOHQUTYPAIIMH HOHOB. DIIEKTPOOTPUIIATEIEHOCTb.

[epuoamueckuii 3akoH u [lepuoanueckas cucrema xuMmudeckux nemenTos [[.M. MenneneeBa. CBsi3b
[IEPUOINYECKOTrO 3akoHa M Ilepuonnueckoil CUCTEMBI XMMMUYECKHX 3JIEMEHTOB C COBPEMEHHOW Teopuei
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
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MPOCTBIX W CJIOXHBIX BEIIECTB MO TpyINNaM W MepuojaM. 3HadeHHWe Iepuoandeckoro 3akona J[.U.
Menpeneesa.

Xumudeckast cBsi3b. BuIpl XMMHUYECKOM CBSI3U: KOBaJEHTHAs, HOHHAs, MeTaJulndecKkas. MexaHu3Mbl
00pa3oBaHMsl KOBAJICHTHOW CBSI3U: OOMEHHBIH W JOHOPHO-aKLENTOPHBIA. ODHEPTUsi W JJIMHA CBS3H.
[TonsspHOCTB, HAIlPaBJIEHHOCTh M HACHIIAEMOCTh KOBAIEHTHOW cBsA3M. KpaTHble cBs3u. BogoponHas cBs3b.
Me:xMOoneKysipHble B3aUMOAECHCTBUS.

BaneHTHOCTh M BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBf3b 3JEKTPOHHOM CTPYKTYpBI MOJEKYN C MX
reOMETPHUUYECKHM CTPOEHHEM (Ha IPUMEPE COSAMHEHH 3JIEMEHTOB BTOPOT'O MEPHUOIA).

[IpencraBnenue 0 KOMIUIEKCHBIX COEMHEHHUSX. CocraB KOMIUIEKCHOTO HOHa!
KOMILJIEKCO00pa30oBaTeib, JUraHAbl. 3HAYCHHE KOMIUIEKCHBIX coequHeHUH. [loHATHE 0 KOOpAMHAIIMOHHOM
XUMUHU.

BemectBa MOJEKYISPHOIO M HEMOJEKYJISPHOIO CTPOEHMs. THUIBI KPUCTALIMYECKHX PEUIETOK
(cTpyKTYp) U CBOICTBA BEIIECTB.

[Tonstue o aucnepcHbIx cuctemax. Mcrunnele pactBopsl. IlpencTaBneHne o KOIIOUIHBIX pacTBOPax.
CriocoOpl  BbIpaKeHHs KOHIIGHTpAallMM pacTBOPOB: MaccoBas JOJs BEIIeCTBA B PacTBOpPE, MOJSIpHAs
KOHIeHTpaius. HacellieHHbIe 1 HeHACHIIIIEHHbIE PAaCTBOPHI, pacTBOPUMOCTh. KpucTamnoruapatsl.

Knaccudukanms v HOMEHKJIATypa HEOPTaHMUYECKHX BEIIECTB. TpUBHANIBHBIE Ha3BaHUS OTAEIBHBIX
MpeicTaBUTeNel HEOPraHMYECKUX BEIIECTB.

Knaccupukanms XuUMHYeCKMX peakIuid B HEOPraHWYeCKOH H OpraHW4ecKOod XHMHHU. 3aKOH
COXPAaHEHHUS MacChl BEIECTB; 3aKOH COXpPAHEHMs M MPEBPAIlECHUS SHEPTHH NMPU XUMHUYECKHX PEaKIHIX.
TennoBbie 3PEKTH XUMUYECKUX peakiuil. TepMoXuMUUecKue ypaBHEHHUSI.

CKOpOCTh XHMHYECKOW peakiud, €€ 3aBUCUMOCTh OT pa3lM4HbIX (akTopoB. ['OMOreHHBIE H
reTeporeHHble peakuuu. Katanus u Kkatainu3aTopsl.

OOpatuMmble W HeoOpaTUMbBIE peakiuu. XUMHUYecKoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecHs. DaKTOPBI, BIUSIOLIME HA IMOJIOKEHUE XMMUYECKOIO PaBHOBECHS: TEMIIEpaTypa, NaBJICHUE U
KOHILIEHTpalluu BELIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle IlaTense.

OnexTponuruieckas nuccormanus. CHIbHbIE U cradbie 3neKkTponuThl. CteneHs aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHWCIIOTHAs, HEWTpallbHas, IIeNovHas. BomoponmHeni mokasatens (PH) pactBopa.
lMunponus coneii. Peakiium noHHOTO OOMEHA.

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakui. CTeneHb oKuciaeHusa. OKUCIUTENb U BOCCTAHOBUTEIb.
[Ipouieccsl OKHMCIIEHHS U BOCCTAHOBJEHHUA. BakHellllne OKHUCIUTEIM W BOCCTaHOBUTENH. MeTon
ANEKTPOHHOTO OanaHca. DIEeKTPOIU3 PACTBOPOB H PACIIIIABOB BEIIECTB.

OKCINEPUMEHTANIbHBIE METOAbl HU3YUYEHHUS BEUIECTB M HMX MPEBPALLCHUN: pa3lOXKEHUE IEPOKCHIIA
BOJOpPOJA B MPUCYTCTBUM KaTalIM3aTOPa, MOJEIM KPHUCTAJUIMUECKUX PELIETOK, IPOBEICHUE pPEaKLUi
WOHHOTO OOMEHa, OIpe/leIeHHe CpEeAbl PAcTBOPOB C IOMOIIBI0 HWHIWKATOPOB, W3YYEHUE BIIHSHUS
Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIINHY U TOJIOKEHHE XUMUIECKOTO PABHOBECHSI.

Heopranuveckass XuMmusi.

[Tonoxenue nemetaiioB B Ilepuonunueckoit cucreme xumuueckux snementoB .M. Menzaeneesa u
0COOEHHOCTH CTpOEHHsI MX aToMOB. DH3MUYecKHe CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETaJUIOB (Ha
MpUMepe KUCIIOpoia, cepsl, hocdopa u yriepoaa).

Bopopon. Ilonyuenue, pusnueckue 1 XMMUYECKAE CBOMCTBA: PEaKIMU C METAJIAMU U HEMETaJUIaMH,
BOCCTaHOBUTENbHBIE CBOMCTBA. [ Uipubl. TOMIMBHbBIE 3JIEMEHTHI.

lanorensl. HaxoxjeHue B MpHUpOJiE, CIIOCOOBI MONyYeHHs, GU3NUECKUE W XUMHUYECKHE CBOWCTBA.
lanmorenoBomopoapl. BaxkHeine KUCIOPOACOACPKALIUE COCIUHEHUs TrajoreHoB. JlabopaTopHbie H
MIPOMBIIIJIEHHBIE CITOCOOBI IMOTY4YeHNS TaJloreHOB. [ [puMeHeHre raToreHoB U X COeTUHEHHH.

Kucnopon, o3oH. JIabopaTopHBbIe U TPOMBIIUIEHHBIE CTIOCOOBI MONTy4YeHus Kuciaopoaa. dusnueckre n
XMMHYECKHE CBOWCTBA U IPUMEHEHUE KUCIOpoia M 030Ha. OKCHIBI M TIEPOKCHIBL.

Cepa. Haxokmenue B mpHpojie, CIOCOOBI IMOJIy4YeHHs, (U3NYECKHE W XHMHYECKHE CBOMCTBA.
Ceposogopon, cymbhunsl. Oxcun cepoi(1V), okcun cepei(VI1). Cepuucras u cepHas KUCIOTBI M UX COJIH.
OcoOGeHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHenne ceprl U e€ coennHeHM.



A3sor. Haxoxaenune B mpupoze, crioco0b! MoaydeHus, pu3ndeckre 1 XMMIYECKHe CBOWCTBAa. AMMHAK,
HATpUABL. OKCHUIBI a30Ta. A30THUCTas M a30THAS KUCIOTHI M HMX coiau. OCOOEHHOCTH CBOWMCTB a30THOM
kucioTel. [IpuMenenune a3ota u ero coeIMHEHNH. A30THBIE YI0OpEHHUSI.

®ocdop. Haxoxxnpenue B mpupoje, cnocoObl MOIy4eHUs, (pu3ndeckne M XUMHYECKHE CBOWCTBA.
@ochuner u pochun. Oxcuasl Gocdopa, dochopHas kuciora u e€ conu. [Ipumenenne gocdopa u ero
coeaunennii. PochopHbie ynodpeHusl.

VYrnepon, HaxoxJeHHWe B Tpupone. AJUIOTpomHble Moaupukanuu. dusndeckne M XUMHUYECKHE
CBOIiCTBa MPOCTHIX BeIIECTB, 00OpazoBaHHBIX yrieponoM. Oxcupa yriaepoxa(ll), oxcun yrimepona(lV),
yroibHasg KUCIOTa U €€ COJM. AKTUBHUPOBAHHBIH yroib, aacopbuusi. dymepensl, rpadeH, yriepoaHbie
HaHOTpyOKu. [IpuMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIEPOAOM, U €0 COSANHEHHH.

Kpemnuuii. Haxoxnenne B mpupoje, cnocoObl MonydyeHus, (PU3NUYEeCKUe W XMUMUYECKHE CBOWCTBA.
Oxcun xkpemuusi(1V), kpemHneBas KHCI0Ta, CUIMKATHL. [IpuMeHeHne KpeMHus U ero coennHennil. CTexio,
€ro MoJy4YeHre, BUIBI CTEKIIA.

[onoxenne metamios B [lepuonndeckoil cucteMe XUMHYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI04YeK aToMOB MeTamioB. OOmme ¢u3nueckue cBoHcTBa MeraoB. [IpuMeHeHue
METaJUIOB B OBITY 1 TeXHUKe. CIUTaBbl METAJIIOB.

DJEeKTPOXUMHUYECKUI sl HampsokeHHH MeTauioB. OOmpe cnocoObl IMONYyYeHHsT METaIIOB:
THIIPOMETAILTYPrHsl, TUPOMETAIUTYprusi, dieKTpoMetainyprusi. [loHnsaTie o koppo3uu MeTtayuioB. CriocoObl
3alIUTHI OT KOPPO3HUH.

O6mias xapakrepuctiuka MeTauioB |A-rpynmsr [lepuoanueckoit cUCTEMbl XHMUYECKUX DIIEMEHTOB.
Hatpuii u xanwmii: nmonydeHue, GU3MUSCKUE U XUMUYCSCKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB M UX
COCIMHEHUM.

Obmas xapakrepuctuka metamioB |IA-rpymmer [lepronndeckolt cCHCTEMBI XUMHUYECKUAX IIIEMEHTOB.
Maruuii n KanpIuit: noxydeHue, Gu3HIeckue 1 XUMUYECKHe CBOMCTBA, IPIMEHEHHE IPOCTHIX BEIIECTB U UX
coequHeHni. JKECTKOCTH BOBI M CTIOCOOBI €€ YCTpaHEeHMS.

AOMUHUIA: TIOTyYeHHe, PU3MYECKHe M XMMHUUECKHE CBOMCTBA, IPUMEHEHHE MPOCTOTrO BEIIECTBA U
ero coequHeHHH. AMQOTEpHBIE CBOMCTBA OKCHIA W THIPOKCHIA AIIOMHHUS, THIPOKCOKOMIUIEKCHI
ATIOMHHUSL.

OOmas xapakTepuCTUKa MeTauloB Mo0ouHbIX moxarpynn (b-rpynm) [lepuoandeckoit cucTeMsl
XUMHYECKHX DJIEMEHTOB.

dusnyecKre U XMMHYECKHE CBOMCTBA XpoMa U ero coefauHeHuid. Oxcnnasl U ruapokcuabt xpoma(ll),
xpoma(lll) u xpoma(VI). XpoMaTsl 1 TUXpOMAaThI, IX OKUCIUTENbHBIE CBOWCTBA. [lonyyeHne u mpuMeHeHne
Xpoma.

dusnyueckne M XUMUYECKHE CBOWCTBA MapraHiia M €ro CoeIuHeHWH. BaxHelmme coeinHEeHUs
mapranna(ll), mapranna(lV), mapraama(VI1) u mapraana(VIIl). ITlepmanranat kamusi, ero OKHUCIUTEIHHBIC
CBOICTBA.

dusnueckre U XUMHYECKHE CBOWCTBA Keje3a W ero coeAnHeHWi. OKCHIpBI, THAPOKCUABI W COJH
xene3a(ll) u xxemneza(lll). [lomydenue u mpuMeHEHUE JKene3a U ero CIIaBOB.

dusnyeckre 1 XUMUYECKHE CBOMCTBA Melu U e€ coennHeHni. [loaydyenue n npuMeHeHne Meau u eé
COETMHEHU.

Hunk: mosnyueHue, Qu3nyeckue M XUMHYECKHE CBOIcTBa. AMGOTEpHbIE CBOWHCTBA OKCHIA H
THJIPOKCHJIA IIMHKA, THIPOKCOKOMILICKCHI IMHKA. [IpuMeHeHne MUHKA U eTo COSIMHEHHH.

OKclepUMEeHTAIBLHBIE METOJbl M3YYCHHsl BEIIECTB M WX IPEBpallleHWid: HW3ydeHue oO0pa3IoB
HEMETAIJIOB, TOPeHUe cepbl, Gocdopa, jxene3a, MarHusi B KHCIOPOJie, U3yUeHHE KOJUIEKIUU «MeTaibl u
CIUIaBBD», B3aMMOJICHCTBHE MIENOYHBIX W  IIEJIOYHO3EMENBHBIX METALIOB ¢ BOAOH  (BO3MOXKHO
WCTIOJIb30BaHKE BHJICOMATEPHAIIOB), B3aMOJICHCTBHE ITUHKA U KeJle3a C PacTBOPAMHU KHCJIOT W MIeJoveH,
KayeCTBEHHbIC pEakIM Ha HEOpPraHWYecKHe AaHHWOHBI, KaTHOH BOJOPOJa M KAaTHOHBI METAIUIOB,
B3aMMOJICHCTBUE TUIPOKCUIIOB AaJIOMHHUS W IMHKA C PacTBOPAMH KHCIOT M IIENOo4Yed, pelIieHue
IKCIEPUMEHTANIBHBIX 3a/ad 1mo TemMaMm «[anoreHs», «Cepa u e€ coemuHeHUs», «A30T U (dochop u ux
COeIMHEHHS», «MeTaIbl TTIaBHBIX TOATPYIID), «MeTaTbl TOOOYHBIX MTOATPYIII.

XHUMUS H KH3Hb.
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Ponp xuMun B obecriedeHnr yCTOWYMBOTO Pa3BUTHS deloBeuecTBa. [[oHSITHE O HayYHBIX METOHax
[IO3HAHWS W METONOJIOTMM Hay4YHOro HccieloBaHHsA. HaydHble NPUHLMIBI OpPraHU3alUd XUMHAYECKOTO
Mpou3BOACTBA. [IPOMBINIICHHBIE CIIOCOOBI MOJYYCHUS BAXHEHUIUX BEHISCTB (HAa MPUMEpPE IMPOU3BOJCTBA
aMMHaKa, CEPHOH KHUCIIOTHI, MeTaHoja). [IpoMbIIUIeHHBIE CIIOCOOBI TMOJYYSHHs] METAJIOB U CIUIABOB.
XUMUYECKOe 3arps3HCHHE OKpPYXKAWIIEH Cpelpl W €ro NOCHeACTBUS. Poiab XUMUM B OOCCIICUCHHUH
SHEPreTHYECKON 0€30MacHOCTH.

Xumusi ¥ 310pOBbe deNoBeKa. JlekapcTBeHHbIE cpencTBa. [IpaBuiia UCMONB30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Posib XuMuu B pa3BUTUU MEAUIIMHEIL.

XUMUs MUIIA: OCHOBHBIE KOMIIOHCHTBI, MUIIEBbIC JOOaBKU. Ponb XMMUK B O0OCCIICUCHHUH THIIEBOM
0e30macHOCTH.

KocmeTnueckue u napdromepubie cpeactsa. beitopas xumusi. [IpaBuna 6€301MacHOTO HCIIOIB30BAHUS
MpernapaToB OBITOBOM XUMUM B MMOBCEIHEBHOM KU3HU.

XUMUS B CTPOUTENBCTBE: BAXKHEHIITUE CTPOUTEIILHBIC MAaTepUANIbI (LIEMEHT, OSTOH).

XuMus B CEIILCKOM X03s1iicTBe. OpraHuuecKue 1 MUHEpaIbHbIE YI00pCHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackdh, CTEKJIO, Kepamuka. Marepuanbl ais
3NIEKTPOHUKHU. HaHOTEXHOJIOT U .

Pacuérnbie 3amaun.

Pacuérel: mMacchl BemiecTBa MM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMK BEIIECTB, MacChl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB
peaKkiuy, €CIU OJHO W3 BEIIECTB HMMEET MNPUMECH, Macchl (00BEMa, KOJUYECTBa BEIICCTBA) IMPOIYKTa
peaKuuu, eciii OAHO U3 BEILECTB JAaHO B BUJE PacTBOpa C ONMPEACIIEHHON MacCOBOM J0JE€ld PaCTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJIM U MOJIIPHON KOHIIGHTpAI[MH BEIeCTBA B PACTBOPE, MOJU BBIXOJA IMPOIYKTa
pEeaKIU OT TEOPETUUECKH BO3MOKHOTO.

MexXIpeIMETHBIE CBS3H.

Peanm3arus MeXpeIMETHBIX CBS3EH MpH M3y4YeHHUH oOIeil n HeopraHwdeckor xumuu B 11 kmacce
OCYIIECTBIISIETCA Yepe3 HWCIOJIb30BaHME KaK OOIMHWX €CTECTBEHHO-HAYYHBIX IMOHITHHA, TaK M IOHITHIA,
MNPUHATHIX B OTAEIBHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: SIBIICHUE, HAYYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KiIaccupUKalus, TEePUOJUYHOCTh, HAOIIOJIEHWE, W3MEpPEHHe, OKCIEPUMEHT, MOJeIb,
MOZEJIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUDP, MAaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIMbI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKHUI YPOBEHb, BEIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSHHE
BEIIECTBA, UACATIbHBIN Ta3, GU3NIECKHE BETUINHBI, EANHUIBI U3MEPEHUS, CKOPOCTh, JHEPTHs, Macca.

buonorust: xinerka, opraHm3M, 3KocucTeMma, Ouocdepa, mMeTa0OIM3M, MAKpO- U MHUKPOIJIEMEHTHI,
OeNKH, XUPBI, YTIEBOABI, HYKIIEMHOBBIE KHCIOTHI, ()epMEHTHI, TOPMOHEI, KPYTOBOPOT BEMIECTB M TOTOK
SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOABI, MTOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.

TexHonmorus: XUMHUYECKas MPOMBIIIEHHOCTb, METAJULypPrus, CTPOUTEIbHbIE  MaTEPHUAIbI,
CEJIbCKOXO03SICTBEHHOE MTPOU3BOICTBO, MHIIEBAsI IPOMBIIUICHHOCTD, (hapMalleBTHIECKast TPOMBINUICHHOCTD,
MPOU3BOACTBO KOCMETHUYECKUX IPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEPHUANIOB, 3JIEKTPOHHAsS
MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHU.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI IIO XHMMHHM HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTrBeTcTBUM C CHCTEMHO-AESTENbHOCTHBIM MOAXOJOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTAaTOB
OCBOGHHUS HpeaMeTa «XUMHA» HAa YPOBHE CpeIHEro ooOmero oOpa3oBaHMA BbBIAEIEHBI CIEIYIOLINE
COCTABIIIIOIIME: OCO3HAHHE OO0YYaIOLUIMMUCS POCCHUHCKON TI'PakAaHCKOW HAEHTHUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO; HaJTMYUe MOTUBALIMH K 00yYEHHIO; TOTOBHOCTh U
CIOCOOHOCTh O0YYalOUIMXCSI PYKOBOACTBOBATHCSI NPUHATHIMH B OOIIECTBE MNpaBWIaMH W HOPMaMH
MOBEJICHUS; HAJMUME MPABOCO3HAHMSI, IKOJOTHMYECKOH KYJBTYpBI; CHOCOOHOCTH CTaBHTh LEIH M CTPOHUTH
KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MpeaMera «XHUMHUS» OTpakaloT c(HOPMHPOBAHHOCTH OIBITA
MO3HABaTENFHON M MPAKTHUECKON AEATEILHOCTH 00YYalOUIMXCsl B MPOLIECCEe peann3auur 00pa3oBaTeIbHOM
NeSITeTbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MpeaMeTa «XHMHUSD» OTPakaloT cHOPMHPOBAHHOCTH OIbBITA
MO3HABaTENFHON M MPAKTUUECKON AEATEIHHOCTH 00YYaIOUIMXCsl B TPOIIECCEe peann3anur 00pa3oBaTeIbHOM
JCATCIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHUS

0CO3HaHHUsSI 00YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00sS3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBOIOPATKY;

NpeaACTaBJICHUA O COUMAJIBHBIX HOPMAX U IpaBUIaX MEKINYHOCTHBIX OTHOIIECHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MPH CO3AaHUHM YYEOHBIX MPOCKTOB, PEIICHHN
y‘Ie6HI>IX 1 MMO3HABATCJIbHBIX 3aa4, BBIIMIOJHCHNU XUMHWYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TMOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHHs, JOTWKY M apryMeHTHl APYTHX MpH
AHAJIM3C pa3IMYHbIX BUIOB y‘-IC6HOI71 JACATCIBHOCTH,

2) NaTPHOTHYECKOr0 BOCIUTAHMA:

LEHHOCTHOTO OTHOLICHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO OT€UECTBEHHON XUMUHY;

YBOKEHHUs] K MpOIECCY TBOpYECTBA B 00JACTH TEOPHHM M IPAKTUYECKOTO MPUIOKEHUS XHMUH,
OCO3HAHUSI TOTO, 4YTO JaHHBIE HAyKd €CThb pe3yJbTaT JUIMTENIbHBIX HAONIONEHHH, KpPOMOTIMBBIX
9KCHEPUMEHTAIIBHBIX IOUCKOB, IIOCTOSIHHOT'O TPY1a YYEHBIX U IPAKTHKOB;

WHTEpeca W I03HABaTEJIbHBIX MOTHBOB B MOJYYEHHMH M MOCJIEAYIOLUIEM aHauu3e HHGOpMAaluu O
MEPEAOBBIX JOCTIKECHUAX COBPEMEHHON OTeUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TTIOBEICHHS;

CHOCOOHOCTH OLIEHMBATh CHUTYalldH, CBSI3aHHbIE C XWMHUYECKUMM SIBJICHUSIMHM, M IPUHUMATh
OCO3HAHHBIE PEIICHHS], OPHEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAapUILEH ¢ MO3ULUUN HPaBCTBEHHBIX U
MIPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIIEACTBUN OCTYIIKOB;

4) ¢popMHpPOBaHNS KYJIHTYPbI 310POBbSI:

MOHUMAaHUS LEHHOCTEH 37J0pOBOr0 U Oe30macHOro obpasa >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOLICHUS K COOCTBEHHOMY (PU3MYECKOMY M ICUXUYECKOMY 3/10POBBIO;

coOoZieHns1 mpaBuil 0€30MacHOro oOpalleHHus C BellecTBaMH B OBITY, NMOBCEIHEBHOM >XM3HH, B
TPYJOBOH AEATENBHOCTH;

MOHUMAaHUS IIEHHOCTH MPaBWI WHAWBUAYAIBHOTO M KOJUIEKTUBHOIO O€30IacHOrO IOBEACHHS B
CUTYalLUsIX, YTPOXKAIOIUX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUIA M HENPHUATHS BPEAHBIX NMPUBBIYEK (YMOTPEOIECHUS aIKOTOJIA, HAPKOTHKOB,
KypeHHs),

5) TpynoBoOro BocnuTAHMSA:

KOMMYHHMKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEJOBATEIHCKON JAEATEIHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX JEATEIbHOCTH;
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YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHWH MPAaKTHYECKUX 3a[a4 COIMAIbHOW HANpaBJICHHOCTH (B
pamMKax CBOETO KJ1acca, IIIKOJIb);

WHTEpeca K MPaKTHYECKOMY H3y4YCHHIO NpOoQeccHil pa3iuyHOrO poja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHUS MPEMETHBIX 3HAHUI 110 XUMUH;

YBa)XEHHUS K TPYAY, JIOJSAM TPyJla U pe3ysibTaTaM TPYAOBOM e TeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHIYalbHOW TPAaeKTOPUH o0Opa3oBaHMs, Oynyiien
npodeccud M peanu3aldd COOCTBEHHBIX IKM3HEHHBIX IUIAHOB C YYETOM JHMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPEOHOCTEH 0011ecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

9KOJIOTHUYECKH 11e71eCO00pa3HOT0 OTHOMICHHsI K MPUPOJIEe KaK MCTOYHUKY CYIIECTBOBAHHUS KHU3HH Ha
3emuie;

MOHUMAaHUS TI00aJBHOTO XapaKTepa YKOJOTMYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOIECCOB
Ha COCTOSIHME NPUPOJHOMN U COLIMATBHOM CPENbL;

OCO3HAaHUSI HEOOXOAWMOCTH HCIIONB30BaHMS JOCTH)KEHHUH XMMHHU JUIsi pelIeHHS BOIPOCOB
PalMOHAIIBHOTO TPUPOAOIIOIB30BAHUS;

AKTMBHOTO HENPUATUS [EHCTBUN, NPHUHOCAIIUX BpPEI OKPYKAIOLIEH NPUPOAHON Cpene, yMEHUs
MPOTHO3UPOBATh HEOJIArONPUSATHBIE JKOJIOTUYECKUE TOCIEACTBHSA MPEINPUHAMAEMbIX JIEHCTBUH U
MpeoTBpaIaTh UX;

HaJIM4YUS Pa3BUTOTO 3KOJOTHMUECKOTO MBIIIJICHUS, SKOJIOTUYECKONH KYJIbTYpBI, OMbITa AESTEIbHOCTU
9KOJIOTUYECKOW HaNpaBIEHHOCTH, YMEHHUS PyKOBOJCTBOBATHCSA UMM B MO3HABATEIbHONW, KOMMYHUKATUBHON
W COIMAJIbHOM MPaKTHUKE, CHOCOOHOCTH U YMEHHUS aKTHBHO MPOTUBOCTOSITH UIC0JIOTHU XeMOo(hoOuH;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHON
MPaKTUKY;

MMOHUMAaHUS CTeNU(DUKN XUMHHA KaK HayKd, OCO3HaHWS €€ poiu B (DOPMHUPOBAHWU DPALMOHAIBEHOTO
HAayYHOTO MBIIIICHNS, CO3JaHWH IEJIOCTHOTO IPENCTABICHUS 00 OKPYXarollleM MHpEe KaK O EIWHCTBE
MPUPOJBI W YeJOBEKa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHWH NpoOjeM COXpaHEHUs
MPUPOJHOTO PABHOBECHSI,;

yOSXKIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBHIIM3alMU: B €€
TYMaHUCTHYECKON HAIPaBICEHHOCTH W BaYKHOW POJHM B CO3JaHWW HOBOW 0a3bl MaTepPHANLHOW KYJIBTYPHI, B
pEelIeHnr TIOOANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, IHEPreTHYECKOM,
MUIIEBONH M SKOJOTHYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIIUHBI, O0ECIICUEHHH YCIOBHH YCIIEITHOTO
TpYJa ¥ SKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKI0TO YJIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH WCIOIB30BATh IONydaeMble 3HAHWS Ui aHaIW3a W OOBSICHEHUS
SIBIICHUN OKPYXKAIOIIETO MHpPa W MPOUCXOASIINX B HEM W3MEHEHWIA, yMEHHS [1elaTh OOOCHOBaHHBIC
3aKJIFOUEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB W HMEIOIIMXCS JAaHHBIX C IIENBI0 IOJYYEeHHUS OCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XUMHUYECKHE 3HAaHUS i pelieHus mnpolineM B
pEaIbHBIX )KM3HEHHBIX CUTYaIHsIX;

MHTEpeca K O3HaHUIO0, UCCIIEN0BATENBCKOM IEATENBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEepHIBHOMY OOpa30BaHMI0 M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MTOJTy9YEHHUIO HOBBIX 3HAHWH 110 XUMHUHU B COOTBETCTBUH C )KHU3HEHHBIMH IMTOTPEOHOCTIMY;

WHTEpeca K 0OCOOCHHOCTSIM TPY/a B pa3iInyHbIX cepax npodeccrHoHaTbHOM eI TeIbHOCTH.

METAHNPEJIMETHBIE PE3YJIBTATDBI

MeTaHpC,Z[MeTHI)Ie PpE3yJibTaTbl OCBOCHUSA INPOrpaMMbl MO XUMMHU Ha YPOBHE CpPCIHCTO O6H.ICFO
06p3,30BaHI/I$I BKJIIIOYAKOT!
3HA4YUMBbIC JJIA (l)OpMI/II)OBaHI/IH MHPOBO33PCHUA 06yqa}01u1/1xcsl MCKAUCHUIIIIMHAPHBIC
(Me)KHpC,Z[MCTHBIC) O6H_[€Hay‘{HI>I€ MOHATHA, OTpaXarlnue MNCJIOCTHOCTb Hay‘-IHOﬁ KapTuHbl MHpA U
13



crieruUKy METOIOB IMO3HAHMS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHs,
sSIBJICHHE, MPOIECC, CHCTeMa, HAy4HbIH (DAKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
HCCIIeIOBaHNE, HAOIOICHHE, H3MEPEHHE, SKCIICPUMEHT U APYTHE);

YHHUBEpCalbHbIC yUeOHbIC [eicTBUs (TMO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecreynBarone (GopMUpoBaHHE (GYHKIHOHATLHOW T'PaMOTHOCTH W COIMATBHOM  KOMIICTECHIIUH
00y4aronuxcs;

CIOCOOHOCTh O0YYAIOIIMXCSI UCTIONB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUYCCKIE
3HAHUS U YHUBEpCATbHBIC yUeOHbIC ACHCTBHS B TIO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MertamnpeMeTHBIE ~ pPE3yJabTaThl  OTPAKAIOT  OBJNAJCHHWE  YHUBEPCAILHBIMH  YUCOHBIMU
MO3HABATEILHBIMHU, KOMMYHUKATHBHBIMH U PETYJISATUBHBIMHU IEHCTBUSMHU.

ITo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a3oBble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITETTHFHO (hOPMYITUPOBATh U aKTYAIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENETIATh IENU NCATENbHOCTH, 3a/aBas MapaMeTphl W KPUTEPUU WX JIOCTHIKEHHS, COOTHOCHUTH
PE3YIBTaThI AEITEIHHOCTH C IOCTABICHHBIMHY LIEIISIMH,

WCTIONIF30BaTh TPU OCBOCHWW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIACIATh XapaKTepHBIE
MPU3HAKU TIOHATUH W YCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJIH30BATH COOTBETCTBYIOIINE TOHSATHS IS
00BSICHEHHS OT/IENBHBIX (DaKTOB W SIBIICHHUIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH(DUKAIIMN BEIIECTB M XUMHYECKUX PEaKITHil;

YCTaHABIMBAThH PUIMHHO-CIIE/ICTBEHHBIE CBSI3U MEKIY U3y9aeMBbIMHU SIBJICHHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, IeIyKTUBHBIC, II0 aHAIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHUSAX, (POPMYITHPOBATH BHIBOIBI U 3AKIIOYCHUS;

MIPUMEHATh B TPOIECCE TMO3HAHWS HCIOIB3YeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIEIH,
MPeoOpa3oBbIBATh MOJCIBHBIC TPEICTABICHUS — XHMHUYCCKUH 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUECKas
(dhopMyJia, ypaBHCHUE XUMHUYCCKOW PEAKIIMU — TPU PEIICHUU YYCOHBIX MO3HABATCIBHBIX M MPAKTUYCCKHX
3aaa4, NPUMCHATH HA3BAHHBLIC MOJACJIBHBIC MNPCACTABICHUA [Jid BBIABICHUA XapaKTCPHBIX IIPU3HAKOB
HN3y4YaCMbIX BCIIECCTB U XUMHNYCCKUX peaKHHﬁ.

2) 0a3oBbIe HCCJIeN0BaTeIbLCKHE IeiicTBUS:

BJIaACTH OCHOBAMU METOAOB HAYYHOI'O IMTO3HAHUA BEUICCTB U XUMUYCCKUX peaKHI/II\/'I;

(dhopMyJIMpOBaTh LEIU U 3a7auyd HMCCJICIOBaHMS, UCIOJh30BaTh MOCTABJICHHBIC W CAMOCTOSTEIBHO
C(i)OpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYE€CTBE NHCTPYMCHTA IMO3HAHUA U OCHOBBI IJIA (1)OpMI/Ip0BaHI/I$I THUITOTE3bI
10 MTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJIaACTh HaBbIKaMH CAMOCTOATCIILHOI'O IJIAHUPOBAHUA U IMMPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB,
COBEpPIIICHCTBOBATh YMEHHUS HAOJIOJaTh 3a XOJOM IIPOIEcca, CaMOCTOSATENILHO IPOTHO3UPOBATh €ro
pe3ysbrat, (QOpMYJIHpOBaTh OO0OOIIEHHWS W BBIBOJBI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3yJIbTATOB
HCCJICIOBAHNUS, COCTARIISITh 000CHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTh OIBIT YYEHHUYECKOW HCCIIEOBATEIbCKOM W TMPOEKTHOH JEATeNIbHOCTH, MPOSBISTH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJOB PCEHICHUA IPAKTUYCCKUX 3ajiady,
MIPUMCHCHHNIO PA3JIMYHBIX METOAOB ITIO3HAHUA.

3) padorta ¢ undopmanmeii:

OPUEHTHPOBATBCS B Pa3IMYHBIX HUCTOYHMKAX HHGOpManuy (Hay4dHO-TIONMYJIApHAs JMTEparypa
XUMHYECKOTO COJCp)KaHUs, CIpaBOYHBIE MOcobms, pecypchl WHTEpHETa), aHAIU3UpOBaTh WHGMOPMAIIIIO
Ppa3IMYHbIX BUJ0OB u q)OpM IpeaACTaBJICHU, KPUTHUYCCKHN OILICHUBATH eé JOCTOBEPHOCTH u
HEMPOTUBOPEUYNBOCTb;

(hopMyJIMpOBaTH 3allpOChl U MPUMEHATh Pa3IMYHbIE METOJBI MPH TOUCKE W OTOOpe WHGOpMAIIWH,
HE0OXO0IUMOH JIJIsl BBIITOJTHEHMS YY€OHBIX 3a/1a4 OMPESIIEHHOTO TUTIA,

MPUOOpETaTh OMBIT UCTIOIH30BaHUS WH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3IMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAILHYIO (popMy mpeactaBieHus WHGOpMAIUK (CXeMbI, TpaduKH,
JMarpaMMebl, TaOJIUIIbI, PUCYHKH U JAPYTHUE);
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UCIIONB30BaTh HAyYHBIN S3bIK B KaueCTBE CPEICTBA NpU paboTe ¢ XUMHUUYECKOW HH(pOpMaIHeii:
HOPUMEHATh ~MEXKIpeIMeTHble ((pHU3MUeckne W MaTeMaTHYecKue) 3HaKH U CHMBOJIBL,  (DOPMYIIBI,
ab0peBuaTypbl, HOMCHKIIATYPY;

UCIIOIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1eCTBHA:

3aJaBaTh BOIIPOCHI 11O CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ TUATIOTa W/UIIN TUCKYCCHH,
BBICKa3bIBaTh UAEHU, HOPMYIHPOBATH CBOM MIPEIIOKEHNS OTHOCUTEIBHO BBIIIOIHEHUS IPEIJIOKCHHOM
3ajauy;

BBICTYyNIaTh €  IIPE3CHTAMCH  PE3yJbTaTOB  II03HABATENbHOM  JESTENBbHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIOJHEHUH XUMHYECKOIO SKCIICPUMEHTa,
MIPAKTUYECKOM pabOThI M0 MCCIECIOBAHUIO CBOWCTB M3y4aeMbIX BEILIECTB, peaIM3aluy yueOHOro NpoeKTa, U
(bopMynHpOBaTh BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHBIX HCCIENOBAHUI MyTEM COIVIACOBAaHMS MO3ULMII B
X0J1e 00CyKIeH!sI 1 0OMEeHa MHEHHSIMH.

PeryasiTuBHbIE yHUBepcadbHbIE yUeOHbIE AeificTBUS:

CaMOCTOSTENBHO IUIAHUPOBATh U OCYIIECTBIISTH CBOIO II03HABATEIBHYIO JESATEIBHOCTD, ONpeaesss eé
LEeJW M 3aJja4d, KOHTPOJIMPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IMpeEJiaraeMblii alrOpUTM
NEeHCTBHUI TpW BBIIOJHEHWH Y4YeOHBIX M HCCIEAOBATENbCKUX 3a1adv, BHIOMpaTh HambOosee >PQeKTHBHBIN
c11oco0 MX penIeHus ¢ y4ETOM TTOTydeHUs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHYECKUX PEaKIUsIX;

OCYIIECTBIISTH CAMOKOHTPOJIb AEATEIHHOCTH HA OCHOBE CaMOAHAIIN3a U CAMOOICHKH.

MNPEAMETHBIE PE3YJIbTATDI

[IpenmeTHBIE pe3ynbTaTHl OCBOSHHS MPOTPaMMbI M0 XUMHH Ha YTIyOJEHHOM ypOBHE Ha YpOBHE
cpemHero oOmero oOpa3oBaHUS BKJIIOYAIOT CHEU(UUecKre I y4eOHOro mpemMeTa «XUMUsD HaydHbIE
3HAHUS, YMEHUS U CHOCOOBI JICHCTBUIA 110 OCBOCHHIO, MHTEPIPETAMH U NMPEeoOpa30BaHUIO 3HAHUMA, BUJIBI
JEATEILHOCTH 110 TIOJTyYSHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUH B Pa3JINUHBIX YUEOHBIX CUTyalHsX, a
TaKKe B PEaIbHBIX KM3HEHHBIX CHTYAIMsX, CBS3aHHBIX ¢ XMMHEW. B mporpamme 1o XWMHHM IpeAMETHBIE
PE3yJIBTATHI IPEACTABIICHBI 110 TOJIaM H3Y4YEHHS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca « OpraHnueckas XUMHS» OTPaXKaroT:

c(OPMHPOBAHHOCTb TMPEACTABICHUI: O MeCTe W 3HAYEHHUH OPraHWYeCKOW XHMHU B CHCTEME
€CTECTBEHHBIX HayK W €€ poJid B 00ECIIEYCHNH YCTONYMBOTO pa3BUTHS YEIOBEUECTBA B PEUICHUH MPoOIeM
9KOJIOTHUECKOH, YHEPreTHUECKOW M MUILEBOH O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JJAHUW HOBBIX
MaTepHajoB, HOBBIX HCTOYHHUKOB SHEPTUH, B OOECIEUCHHWH PAlMOHAIBHOTO TPHPOJOINOIH30BaHUS, B
(OpMHPOBaHWU MHPOBO33PEHUS] W OOMIEH KyJIbTyphl YeJOBEeKa, a TaKKe JKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOAHOM cpesie;

BIIQICHNE CHCTEMOH XWUMHYECKHX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATalOIINE MOHATHUS —
XMMHYECKUH 3JIEMEHT, aToM, SIPO M 3JIEKTPOHHAst 000JI04Ka aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE
U BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpUAM3ALMsl aTOMHBIX OpOWTaseldl, MOH, MOJIEKYyJa, BaJIEHTHOCTS,
3EKTPOOTPHULIATENIBHOCTD, CTENEHb OKHUCIIECHUS, XUMHUYECKas CBA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBINA
00BEM, YriepoaHblil ckeleT, PyHKIMOHaNbHAs TpyIa, pagukall, CTPyKTypHble (GopMynbl (pa3BEPHYTHIE,
COKpalEHHbIE, CKENETHBIE), N30MEPHS CTPYKTYPHAsi W MPOCTPAHCTBEHHAs! (F€OMETpUYEcKasi, ONTHYECKas),
M30MEPBI, TOMOJIOTHYECKUHN PsIZl, TOMOJIOTH, YTI€BOJOPOJIbI, KUCIOPOI- U a30TCOAEPIKAILUE OPraHUYECKUE
COEIMHEHHS], MOHOMED, OJTMUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COEANHEHNUS; TEOPUH, 3aKOHBI
(mepuonnueckuii 3akoH . M. MenneneeBa, Teopusi CTpoeHUsl opraHnveckux Bemects A. M. Bytieposa,
3aKOH COXpPaHEHMsI MacChl BEUIECTB, 3aKOH COXPaHEHWs W IPEBpAIICHHS DHEPIUU IPH XUMHUYECKUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PCHUCCKHE 3HAHUS, JeXallue B
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OCHOBE IOHHMMAHUS NPUYMHHOCTU M CUCTEMHOCTH XMMUYECKUX SIBJICHUH; NPEICTAaBICHUSI O MEXaHH3Max
XMMUYECKUX pEaKkIMi, TEPMOAMHAMMYECKMX M KHHETHMYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHHUs, O
B3aMMHOM BJIHMSHUM aTOMOB M TPYII aTOMOB B MOJEKyNax (MHAYKTHBHBIH W ME30MEPHBIA 3 QEKThl,
opuentantsl | u Il pona); dakronornyeckue cBeJeHUSI O CBOWCTBAaX, COCTaBe, MOIYYCHUH U Oe30MacHOM
WCTIONb30BaHUN BaXHEWIIMX OPTaHMYECKHX BEHIECTB B OBITY M MPAKTHUECKOW IESITEIBHOCTH YeJOBEKa,
O0IIMX HAyYHBIX NPUHIMIAX XHMHYECKOTO MPOM3BOACTBA (Ha NpUMepe MPOW3BOJICTBA METAaHOIA,
nepepaboTku HeTH);

c(OPMHUPOBAHHOCTb YMEHHWI: BBISBIATH XapakTepHblE NPU3HAKH TOHATHH, YCTaHABIMBaTh HX
B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHS NMPH OMHCAHMHM COCTaBa, CTPOCHHUSI U CBOWCTB
OpPTaHMYECKUX COCINHEHUH;

c(OPMHUPOBAHHOCTH YMEHHI:

WCTIONB30BaTh XUMHYECKYI0 CHMBOJIMKY JJIsl COCTaBJICHUS MOJEKYISIPHBIX W CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX W CKEIETHBIX) (GOPMYI OpraHNYeCKUX BEIIECTB;

COCTaBIISITh YPAaBHEHMS XUMHUYECKHX peEakIuid M pacKpelBaTh HMX CYIIHOCTb: OKHCIHTENbHO-
BOCCTAHOBUTEJIHHBIX PEAKIMI MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3THUX peakiuid, peakuui
HWOHHOTO OOMEHA IMyTEM COCTABJICHHUS MX TOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHCHUH;

W3TOTAaBIIMBATh MOJICIM MOJIEKYJl OPTaHMYECKUX BEUIECTB ISl WUIIOCTPAMK HMX XUMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX OPTaHUYECKUX BEIECTB
MO0 WX COCTaBy M CTPOCHHUIO K OMNpENeIEHHOMY KiacCy/Tpynie COeAWHEHHWH, NaBaThb MM Ha3BaHHA IO
cucremarnueckoir Homenknarype (IUPAC) u mnpuBOIMTH TpHWBHANBHBIC HAa3BaHUS S OTACIBHBIX
MpeJCcTaBUTeNe OPraHMYEeCKUX BEUIECTB (ITHJICH, alleTHJICH, TOJIYOI, TIMIEPHH, 3THUICHTIHMKONb, (QeHo,
(dbopmanbaeruy, aueTaabAerul, aueToH, MypaBbHUHAsA KHCIOTa, YKCYCHAasi KUCII0Ta, CTEapHHOBAsI, OJICHHOBAS,
NAJIBMUTHHOBAs KUCJIOTHI, TAMLWH, QJJaHUH, MajbT03a, (PPYKTO3a, aHWIMH, TUBUHMI, U30IIPEH, XJIOPOIPEH,
CTHPOII U IPYyTHE);

c(OpPMHUPOBAHHOCTb YMEHHS ONPEAEATH BUJ XUMHUYECKOH CBSI3M B OPraHUYECKHUX COCIUHEHUSIX
(xoBaJsIeHTHAsA ¥ MOHHAS CBA3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(OpPMHUPOBAHHOCTb YMEHHSI IPUMEHSTH [TOJIOKEHUSI TEOPUHU CTPOCHUSI OPraHMUECKUX BemecTs A. M.
Bytneposa 115t 00bsCHEHNS 3aBUCHMOCTH CBOMCTB BELIECTB OT X COCTAaBA M CTPOCHUS;

c(OPMHUPOBAHHOCTb YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (U3NYECKHE M XHUMHUYECKHE
CBOWCTBA THIIMYHBIX MPEACTABUTEICH pA3IMYHBIX KIACCOB OPraHMYECKHMX BELIECTB:  aJKaHOB,
LUKJIOAJIKAHOB, AJKEHOB, aJKaIMEHOB, aJKHHOB, apOMAaTHYECKUX YIJIEBOAOPOIOB, CIIUPTOB, ajbIETHUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, NMPOCTBIX M CJIOXHBIX 3(UPOB, XUPOB, HUTPOCOEAWHEHWH M aMHHOB,
AMHHOKHCJIOT, O€JIKOB, YIJIeBOAOB (MOHO-, IU- U IOJHCAaXapHIOB), WUIIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXIy HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKUX PEaKLHMH C HCIIOJIB30BAHHEM CTPYKTYPHBIX
hopmyu;

cOpPMHUPOBAHHOCTb YMEHHUS! NOATBEPXKIATh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT KPaTHOCTU M THIA KOBAJIEHTHOH CBS3U (O- U T-
CBSI3M), B3AUMHOTO BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTb YMEHHsI XapaKTepU30BaTh MCTOYHHUKH YTIJIEBOJOPOIAHOTO CHIPhSl (HEPTB,
MPUPOAHBIN a3, Yroib), CIOCOOBI €ro MepepadoTKH U MPaKTHYECKoe MPUMEHEHHE TPOIYKTOB IepepadoTKy;

c(OPMHPOBAHHOCTh BJIJICHUSI CUCTEMOW 3HAHWH O €CTECTBEHHOHAYYHBIX METOJax ITO3HAHUS —
HaOJIOICHUH, U3MEPEHHH, MOJICITMPOBAHUH, IKCIIEPUMEHTE (PeallbHOM M MBICIICHHOM) M YMEHHUSI IPUMEHSTh
9TH 3HAHUSI,

c(OPMHPOBAHHOCTh YMEHHSI TMPHUMEHSITh OCHOBHBIC ONEpaIMd MBICIUTEIBHOW JESATCIbHOCTH —
aHaM3 U CUHTE3, CPaBHEHUE, 0000IIeHe, CHCTEMATH3AIINIO, BHISBIICHUE TPHIMHHO-CIICCTBEHHBIX CBSI3EH —
JUISl U3YYCHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKITHi;

c(OPMHPOBAHHOCTb YMEHUIl: BBISBIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUN C TOHATHSIMH U
MPECTaBICHUSIMH JIPYyTUX €CTECTBEHHOHAYYHBIX MPEJMETOB sl 00Jiee OCO3ZHAHHOTO MOHUMAHHUS CYITHOCTH
MaTepHaIbHOTO €JWHCTBA MHpPA, WCIIONb30BATh CUCTEMHBIE 3HAHUS 10 OPraHWYECKOM XHUMHUM IS
00BSICHEHHS ¥ IPOrHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHOHAYYHYIO IIPUPOLLY;
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c(OpPMHPOBAHHOCTb YMEHH: IMPOBOANUTH PAcdEThl MO XHMHYECKHM (OpPMyJIaM U YpaBHEHUSIM
XMMUYECKUX peaKLUuil ¢ HCIOoJIb30BaHUEM (PU3MUECKUX BEJIMYMH (Macca, 0OBEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOHW CTOPOHBI: PAacyEThl MO HAXOXKACHHUIO
XMUMUYECKOH (opMyJbl BElIeCTBa MO M3BECTHHIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CTOpaHus, TNIOTHOCTH I'a3000pa3HbIX BELICCTB;

cOPMHPOBAHHOCTb YMEHHMH: TPOTHO3UPOBATh, AHATU3UPOBATH M OLCHUBATH C IO3WIHHA
HKOJIOTHUECKOH 0e30MacHOCTH MOCTEACTBHUS OBITOBOM M NPOHM3BOACTBEHHOH MAEATEILHOCTH YEIOBEKa,
CBSI3aHHOM ¢ mepepaboTKON BeUIecTB, MCIOJIB30BaTh IMOJNyUYCHHbIE 3HAHHUA AJISl TPUHATUS TPaMOTHBIX
peleHnid TpoOJieM B CUTYalHsIX, CBI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTb YMEHHI: CAMOCTOSATENHHO TNIAHUPOBATH M MIPOBOJUTH XUMUYECKUH SKCIICPUMEHT
(moyueHre W W3yYCHHWE CBOWCTB OPTaHMYECKHX BEIECTB, KAayeCTBEHHBIE PEAKIUH YTIEBOAOPOIOB
Pa3JIMYHBIX KJIACCOB U KUCIOPOJACOAEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a1a4
M0 pAcCHO3HABaHHWI0 OPTraHWYECKUX BEIECTB) C COOJIONEHHEM TMpaBWi 0€30MacHOro OOpalleHHs C
BEIIECTBAMHU W J1a0OPaTOPHBIM 000pyIoBaHHEM, (OPMYIHPOBATH LENb HCCIEAOBAHUS, NPEACTABISATH B
pa3nu4Hoi hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATTM3UPOBATH U OLIEHUBATH X JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOJII0IaTh MpaBHiia YKOJIOTHYECKH eJIecO00pa3HOro MOBeIeHHs B OBITY U TPYAOBOH JNESATEIBHOCTH
B LEJAX COXPAHEHUs CBOETO 370POBbs, OKPYKAIOIIEH IMPUPOAHONU CPEIbl U AOCTUKEHUS €€ yCTOWYUBOIO
pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHUYECKOI'O IEHCTBHSI Ha KUBbIC OPraHU3MBbI ONPEIECIEHHBIX OPIraHUYECKUX
BEIIECTB, TOHUMAas CMBICI Moka3arens [1JIK;

aHAJIM3UPOBATh 11€J€CO00PAa3HOCTh MPUMEHEHUS] OPTaHWYECKUX BEIIECTB B NPOMBINIIEHHOCTH U B
OBITY C TOUKH 3PCHHSI COOTHOLICHUS PUCK-TIOJb3A;

c(OpPMHUPOBAHHOCTb YMEHHUI: OCYLIECTBIIATD LIEICHANPABICHHbBII OMCK XUMUUECKOH HH(POPMALIUHU B
Pa3NUYHBIX HMCTOYHMKAX (HaydHas M y4yeOHO-Hay4Has JIUTEpaTypa, CPEACTBA MacCOBOM HH(OpMAIUH,
WnTepHer u apyrue), KPUTUYECKH AHAIM3UPOBATh XUMHYECKYI0 HH(GpOpMaLuio, nepepabaThiBaTh €€ U
UCTIOJIb30BaTh B COOTBETCTBUH C IIOCTABJICHHOH yueOHOW 3a1a4ei.

11 KJIACC

IIpenmeTrHbie pe3ynbTaThl OCBOCHUS Kypca «O01Iast 1 HeOpraHuIecKasi XUMHUSD) OTPaKaroT:

c(OPMHUPOBAHHOCTb MPEACTABICHUI: O MAaTepUAILHOM EIWHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MMO3HaBAaEMOCTH SIBJICHUN NMPUPOBI, O MECTE W 3HAYEHWU XUMHH B CUCTEME ECTECTBEHHBIX HAYK M €€ pOJIU B
o0ecre4eHu yCTOWYMBOrO Pa3BUTHS, B PELICHUH NPOOJIEM 3KOJIOTHYECKOW, SHEPTeTHUECKON U IMHUILEBON
0€3011aCHOCTH, B PAa3BUTUM MEIWLMHBI, CO3JaHUM HOBBIX MaTE€pHUaloOB, HOBBIX MCTOUYHHUKOB JHEPIUH, B
o0ecredeHu! paloHaIbHOTO MPUPOIOIIOIL30BaHuUs, B POPMUPOBAHUN MHUPOBO33PEHHUS U OOILEH KYJIbTYpHI
YeJIOBEKa, a TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/10pOBbBIO U IIPUPOJIHOH Cpee;

BIIAICHAE CHUCTEMOM XWUMHYECKHMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATUS —
XAMHYECKHH DIIEMEHT, aTOM, SJpPO aTOMa, H30TOIbI, HJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE
opOuTanu, OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aroMma, THOpUAM3alusi aTOMHBIX OpOWTaleH, HOH,
MOJIEKYJa, BAJICHTHOCTB, JIEKTPOOTPULATEIBHOCTD, CTETNIEHb OKUCIICHHS, XUMHUYECKasl CBSI3b (KOBAJICHTHAS,
WOHHAs, METaUIMYecKas, BOJOPOIHAs), KpPHCTAUIMYECKas pemeéTka, XUMHYECKas peakius, pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJUTHI, SIEKTPOIUTHYECKAs IUCCOIUAIINS, CTENeHb AWCCOLMAINN, BOJOPOTHBIN
MoKa3arenb, OKUCIUTENb, BOCCTAHOBHUTEIb, TEIJIOBOW 3(PPEKT XUMHUECKON peakIiy, CKOPOCTh XUMHUECKON
peakiny, XMMHYECKOE€ pPaBHOBECHE, TEOPHUH W 3aKOHBI (TEOPHUS DIEKTPOIUTHUECKOH TUCCOIUAIINH,
nepuonnueckuid 3akoH J[.MI. MeHpaeneeBa, 3aKOH COXpPAaHEHUS MAaccChl BELIECTB, 3aKOH COXPAHEHUS U
MpEeBpalleHns HHEPIHMH NPH XWMHYECKHX PEaKIHsAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
NEHCTBYIONINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMHH, MHPOBO33PEHYECKHE 3HAHMA,
Jie)Kale B OCHOBE IMOHWMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XWUMHYECKUX SIBICHHUU; COBPEMEHHBIE
MIPE/ICTABICHUSI O CTPOEHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM ypPOBHSIX;
MPECTaBICHNUSI O MEXaHW3Max XUMHYECKHX peakiuil, TEePMOAMHAMHUYECKHMX ¢ KHHETUYECKHUX
3aKOHOMEPHOCTSAX HX IPOTEKaHUS, O XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M IUCIEPCHBIX CHCTEMAX;
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(bakTOIOrMYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, NOJYYEHUH U 0€30I1aCHOM HCIIOJIb30BaHUU BAXKHEHUIIMX
HEOPraHUYECKHUX BELIECTB B OBITY M NPAKTUYECKOH IESTEIbHOCTH 4EJIOBEKa, OOLIMX HAyYHBIX NPUHLUIAX
XHUMHUYECKOT0 TPOU3BOJICTBA;

c(OPMHUPOBAHHOCTb YMEHHWI: BBISBIATH XapakTepHble NPU3HAKH IOHITUH, YCTaHABIMBaThb HX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHSA IMPH OMUCAHUM HEOPTaHMYECKUX BELIECTB M MX
[IpEBpalLCHU;

c(OPMHUPOBAHHOCTb YMEHHS HCIIOJIb30BaTh XWMHUUYECKYI0O CHMBOJIMKY JUISl COCTaBIEHHS (OPMYII
BEIIECTB M YpaBHEHUH XMMHYECKHX peakiuii, cucteMatnueckyto HomeHKnatypy (IUPAC) u TpuBnansHble
Ha3BaHHUSA OT/IENBbHBIX BEIECTB;

c(OPMHUPOBAHHOCTb YMEHUSI OTIPEACIIATh BAJIGHTHOCTD M CTETIEHb OKHUCIICHUS! XUMUYECKHUX JIEMEHTOB
B COCIMHCHUSX, BHJ XHMHUYECKOW CBs3M (KOBaJIeHTHAs, WMOHHAs, METa/UIMYecKas, BOAOPOJHAs), THII
KpUCTAJUTMUECKON PeIETKN KOHKPETHOTO BELIECTBA;

c(OpPMHUPOBAHHOCTH YMEHUsI OOBSICHITH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJIa XUMHUYECKOHN CBSI3H U
TUNAa KPUCTAUIMYECKOM peméTkd, OOMEHHBI M JOHOPHO-aKIENTOPHBIA MEXaHW3MBI 00pa3oBaHUs
KOBAJICHTHOM CBSI3U;

cOPMHUPOBAHHOCTh yMEHHH: KIacCH(UIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO WX COCTaBy,
XMMUYECKHE PEaKIMU 1O Pa3IMYHbIM TpU3HAKaM (YUCITY U COCTaBY PearvpylolluX BEIIECTB, TEIJIOBOMY
3G PEeKTy peakiuy, U3MEHEHUIO CTETIeHEe OKHCIICHHUS DIIEMEHTOB, OOPaTUMOCTH, YYacTHIO KaTaau3aropa u
JpyTHUE); CAMOCTOSTENILHO BHIOUPATh OCHOBAHMSI M KPUTEPUH JJIsl KiIacCU(PHUKAINK W3yYyaeMbIX BELIECTB U
XUMUYECKUX PEaKLIUi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Mepuoanyeckoro 3akoHa J[. . MenxgeneeBa u
JIEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

chOpMHUPOBAHHOCTb YMEHHUI: XapaKTepHU30BaTh 3JICKTPOHHOE CTPOCHUE aTOMOB  HOHOB XUMHUYECKHX
3JEMEHTOB nepBoro—4eTBéproro nepuonoB Ilepumonnueckoit cuctemel .M. MeHnaeneeBa, HCHONb3Ys
HOHATHSL «IHEPreTHYECKUE YPOBHU», «IHEPreTHYECKHE IOIYPOBHH», «S-, P-, 0-aToOMHbIe OpOHTAINY,
«OCHOBHOE M BO30YXIEHHOE SHEPreTUUYECKUE COCTOSIHUS aTOMa»; OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX JJIEMEHTOB U MX COSAMHEHUH 1o nepuogam u rpymmnam Ilepuogndeckoit cucremst [l
N. MenneneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS HMX JJIEKTPOHHBIX
000J10Y€EK;

c(OpPMHUPOBAHHOCTb YMEHHI: XapaKTepU30BaTh (OMMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIAacCOB, MOATBEPXKAATh CYHIECTBOBAHME TI'E€HETHUYECKOM CBS3HM MEXKIY HEOPraHWYECKHMH
BEIIECTBAMH C TIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIVN;

c(OPMHUPOBAHHOCTb YMEHMS PACKPBIBATh CYLIHOCTH: OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEaKIMN
MOCPEJICTBOM COCTaBJICHUS SJIEKTPOHHOIO OajaHca 3THUX pPEaKUWi; peakuuii HMOHHOrO OOMeHa MNyTEM
COCTaBJIECHMsSI MX IOJHBIX M COKPalI€HHBIX MOHHBIX YPaBHEHMH; peEakIuil THOPOJIN3a; peaknui
KOMILJIEKCO00pa30BaHus (Ha MPUMEPE THIPOKCOKOMILIEKCOB IIMHKA U AIIOMUHHA);

c(OPMHUPOBAHHOCTb YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAaHUs XMMHUYECKHX peakiuid ¢
Y4€TOM HX OJHEPreTHUYECKHUX XapaKTEpPHCTHK, XapakTep H3MEHEHMs] CKOPOCTH XHUMHMUYECKOM peakiuu B
3aBUCHUMOCTH OT Pa3IU4YHBIX (AKTOPOB, a TaKKE XapakTep CMELICHHsS XUMHUYECKOTO DPaBHOBECHUS O[]
BIUSTHUEM BHENTHHUX Bo3naehcTBui (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTb YMEHMS XapaKTepPH30BaThb XHMHUYECKHE PEaKLIWH, JeXallie B OCHOBE
MPOMBIIIJICHHOTO TIONYYEHHsI CEPHOW KHUCIIOThI, aMMHaka, OOIIMe HaydHble TNPUHIUIBE XAMHYECKUX
MIPOM3BOJICTB; IeTIeCO00Pa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C
TOYKH 3PEHUS] COOTHOIIIEHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTD BJIAJICHUSI CHCTEMOU 3HAHUI O METOJ[aX HAyYHOI'O TIO3HAHHMS SBICHUH TPUPOIBI —
HaOJro/IeHNe, M3MEpeHHe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peallbHbId M MBICIICHHBIN), UCIIONB3yEMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUS MIPUMEHATh 3TH 3HAHUS MPH SKCIIEPUMEHTAIHLHOM HCCIEOBAHUN BEUIECTB U
JUIE OOBSICHEHUS XMMHUYECKUX SIBICHHH, WMEIOIUX MECTO B TPHUPOJE, TPAKTHYECKOH JeSTeIbHOCTH
YyeJIOBeKa M B IMIOBCEIHEBHOU JKU3HHU;
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c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aMMOCBSI3b XHMUYECKHX 3HAHHH C TIOHSATHAMH U
MPEJCTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JIsi 0OoJice OCO3HAHHOTO TOHUMAaHUS
MaTepUaIbHOTO SIMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOAMTH PACUETHI: C HMCIOIH30BAHUEM IOHITUNH «MaccoBas OIS
BEIICCTBA B PACTBOPE» U «MOJIIpPHAS KOHIICHTPAIMsDY; MAcChl BEIIECTBAa WU 00BhEMA raza 1Mo U3BECTHOMY
KOJIMYECTBY BEUICCTBA, Macce MM O0BbEMY OJIHOTO M3 YYACTBYIONIMX B PEAKIIMU BEHICCTB; TEIJIOBOTO
a¢dekTa peakiuu;, 3HAYCHUS BOJIOPOJHOTO IOKa3aTelis PacTBOPOB KHCIOT W IIeNoYell C W3BECTHOU
CTCICHBI0 JUCCOIMAIMK;, MacCchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIH OIHO U3
WCXOJHBIX BEIECTB JaHO B BUJE PACTBOpA C OMPEACIEHHON MacCOBOU JT0JIeH pacTBOPEHHOTO BEIIECTBA WU
JIaHO B U30BITKE (MMEET IPUMECH ); JOIH BBIXO/a MIPOAYKTa PeaKIuu; 00bEMHBIX OTHOIIICHUH Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIILHO TUTAHUPOBATh U POBOJIUTH XUMUYCCKHI SKCIICPUMEHT
(mpoBeneHUEe peakUii HMOHHOTO OOMEHa, MOJTBEPKACHUE KAYECTBEHHOIO COCTaBa HEOPraHUYCCKUX
BEIICCTB, ONPEICIICHUE CpPeIbl PACTBOPOB BEIISCTB C TIOMOINBIO HHJUKATOPOB, W3YYCHHE BIUSHUS
Pa3IUYHBIX ()aKTOPOB HA CKOPOCTh XUMHYCCKOHN pEakiuu, PEeIICHUE 3KCICPUMECHTATIBHBIX 3a/1a4 110 TeMaM
«Metammel» u «Hemeramnel») ¢ cobmrogeHreM TpaBuil 0e30mMacHOro OOpalleHHsi C BEIIeCTBAMU H
nabopaTopHeIM 000pYZOBaHHEM, (POPMYITUPOBATH IETh HCCIEAOBAHMS, PEACTABISATh B pa3indHoil popme
PE3YJIbTAThI SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh yYMEHHUH: COOJIOAATh IpaBWia IMOJb30BaHUS XUMHUYECKOW TOCYJ0H U
J1Ta00PaTOPHBIM 00OPYIOBaHUEM, OOpAIllCHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH IO
BBITIOJTHEHHIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOTMUYECKHU IEIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IEISIX COXPAaHEHHUS CBOETO 3J0POBbS, OKPYKAIOUICH NPUPOMHON cpenbl U
JOCTHKCHUSL € YCTOHYMBOIO pa3BUTHSA, OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JCHCTBHS Ha IKUBBIC
OpTaHu3Mbl ONpeACIEHHBIX HEOPTaHMUECKHUX BEIIECTB, MOHUMas cMbIci nokaszarens [1JIK;

c(OPMHPOBAHHOCTh YMECHHUI: OCYIIECTBIATh [IEIICHANPABICHHBIN TTOUCK XUMHUYECKONW HH(POPMAIIUH B
pa3NMYHBIX WCTOYHHMKAX (HaydHas W ydeOHO-HAy4Has IUTEpaTypa, CPEACTBA MAaCCOBOM WH(OpMAIUH,
WuTepHer W Jpyrue), KPUTUUYCCKH AHAIM3WPOBATh XUMHUECKYI0 HH(MOpMAIWIO, TNepepadarhiBath € U
HCTIOJIb30BaTh B COOTBETCTBUU C TIOCTABICHHOM yueOHOU 3a1a4eH.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
N KoanuyecTBO Yyacon DIIeKTPOHHbIE
l'l/-l'l HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero Kourponbubie  IIpakTnueckune  (Uu(ppoBbIe)
paGoThI padoTbI o0pa3oBaTeJIbHBIE
pecypcsl
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
11 IIpenmer oprannueckoi xumun. Teopust CTpOCHU 8 Bu6mmoreka LIOK
OpraHuvecKux coeauHenuit A. M. Bytieposa https://m.edso0.ru/d69df650
HUroro mo paznemy 8
Pa3nen 2. YraeBoaopoasl
21 [IpenenpHBIE YTIIEBOAOPOABI — aJTKAHBI, IIHKIOATKAHBI 5 BH6H_HOTCKa Lok
https://m.eds00.ru/d69df650
2.2 HemnpenenbHble yrieBogOpOAbL: aKEHBI, aTKaIUEHBI, aTKUHbI 14 1 bubmorexa [IOK
https://m.edsoo.ru/d69df650
2.3 ApoMaTtudeckuie yrieBo0pOIbI (apeHBbI) 8 bubmmorexa LIOK
https://m.eds00.ru/d69df650
24 IIpupoHbIe HCTOYHHUKH YTIIEBOIOPOIOB U UX IepepaboTka 4 bubmmorexa LIOK
https://m.eds00.ru/d69df650
2.5 l"anoreHnpou3BoHbIE YIIIEBOIOPOI0B 4 1 bubmorexa HOK
https://m.eds00.ru/d69df650
Hroro no pasaeiny 35
Pazpnen 3. Kuciiopoaconep:xamue opranndeckue coeJuHeHUs
31 Cruupret. Perion 1 ! ﬁggsﬁlldl(r)rfizasﬁ)(.)rﬁldGQdfGSO
39 KapOoHunbHBIE COeTMHEHUS: allbACTUIBI U KETOHBI. 21 1 butmmoreka [IOK
Kap6oHoBbie kucinotsl. CrioxHbIe 3GUpHI. Kupb https://m.eds00.ru/d69df650
3.3 VrieBoasl 9 1 bubmuoreka LIOK
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HWroro mo paznemy 41
Pa3nen 4. AzoTconep:kanue oprannyeckme coeJuHeHus!
butmmoreka [IOK
4.1 A LA .b 12
MITHEL AANMIHOIHCIOTRL BT https://m.eds00.ru/d69df650
HUroro no pasaeny 12
Paznea 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHNS
51 BricokoMoneKysipHbIe COSTUHEHUS 6 brbmmorexa LIOK
' P A https://m.edsoo.ru/d69df650
HUroro mo paznemy 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KosmmuecTBO yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3aesoB U TeM NPOrPAMMbI B KontposbHbie Mpakruyeckue = (uudposbie)
cero paboThI paboThl oOpa3oBaTeJibHbIE
pecypchl
Pa3znen 1. TeopeTruyeckue OCHOBbI XUMHHU
11 EIZPEZHI:IZ::I(z:;a;:plliiizﬂfzfafdiizIjIj)I:O;SMeHTOB an 9 bubmmorexa LIOK
' pHOA o https://m.edsoo.ru/2dd57f24
Menpeneena
bubnmoreka IJOK
1.2 .M 11 1
Crpoenue BemecTBa. MHOrooOpa3ue BEIISCTB https://m.eds00.ru/2dd57§24
bubnunoreka LIOK
1.3 X 19 1 3
VIMITCCKHE peardiit https://m.edsoo.ru/2dd57f24
HUroro mo paznemy 39
Pa3zpnen 2. Heopranuyeckass XuMust
butmmoreka [IOK
2.1 H 31 1 3
eMETALIbL https://m.edsoo.ru/2dd57f24
bub6mmoreka [IOK
2.2 M 2 1 2
CTaLIE 3 https://m.edsoo.ru/2dd57f24
HUroro mo paznemy 54
Pa3znen 3. Xumus u sKu3Hb
3.1 Mertonapl MO3HAHUS B XUMHH. XUMHS H KU3Hb 9 bubmioreia LIOK
' A ' https://m.edsoo.ru/2dd57f24
Hroro mo paznemy 9
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8
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