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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMUU Ha YPOBHE CpeTHEro o01iero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoi
Oenepann», TpeOOBaHW K pe3yibTaTaM OCBOEHHUS (enepanbHO 00pa3oBaTeIbHON
nporpammbl - cpeaHero obmero ob6pazoBanus (POIl COO), mnpencraBieHHBIX B
denepaibHOM TrOCyJapcTBEHHOM oOpazoBareinbHoM cranmapre COO, ¢ yuérom
Konuenuun mnpenomaBaHusi ydyeOHOTO TpenMeTra «XUMHUS» B 00pa30BaTeNIbHBIX
opranuzanusx Poccuiickoit ®enepanuu, peanu3yrONIMX OCHOBHBIE 00pa3oBaTeIbHbIC
IPOrpaMMbl, © OCHOBHBIX NOJIOKEHUI «CTpaTernu pa3BuUTUs BOCIHUTaHMs B Poccuiickoii
®deneparuu Ha nepuo 10 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K ONPEICICHUIO 001
CTpaTeruu OOy4YeHHs, BOCHUTAHUS W PA3BUTHUA OOYYaIOIIMXCS CPEACTBAMH Y4eOHOTro
npeamera «Xumus» 1t 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIJIM KOHIIENTyaIbHBIC
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COJEp aHUs, Pe3yJIbTaTOB
oOy4deHus U TpeOOBaHUN K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oO0pa3oBaHME, IOJy4YaeMOE€ BBITYCKHUKaMH 00Ie00pa3oBaTebHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTU. OHO CIIYXKUT
3aBepLIAIONIMM JTAallOM pealu3alMd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIIOYEBBIX LIEHHOCTEW, MPUCYIIUX LEIOCTHOW CHCTEME XMMUYECKOro oOpa3zoBaHUs. DTU
LEHHOCTU KacaloTCs MO3HAHMsI 3aKOHOB MPHUPOJbI, (HOpMHpPOBaAHUS MHPOBO33PEHUS U
0011Iel KyJIbTYphI YEJIOBEKA, a TAKKE HKOJIOTMYECKM 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0pOBbIO U IPUPOAHOM cpene. Peanusyercs xumudeckoe oOpa3oBaHue 00y4daromnXcs Ha
YPOBHE CpelHero oOIero o0pa3oBaHUSA CpPEACTBAMH Y4YEOHOro MpeAaMeTa «XUMUs»,
COZIEpKaHUE M IMOCTPOEHUE KOTOPOrO OMNPENEJEHBl B IPOrpPAMME 0 XHMHH C YYETOM
crnenu(UKY HAyKu XUMHUH, €€ 3HAaUeHUs! B MO3HAHWU MPUPOJBI U B MAaTEpUATIbHOMN JKU3HU
oOmiecTBa, a Takke € Y4Y€TOM OOIIMX LeJNed W NPUHIIUIOB, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpEIHero oomero ooOpa3zoBaHusi B Poccuiickoit
denepanum.

XuMHUSL Kak OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT oco0yl poJib B
COBPEMEHHOM IMBWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KynbTyphl. OHa
BHOCHUT CBOHM BKJIaJl B JOPMHUPOBAHUE PALIMOHATBLHOTO HAYYHOI'O MBIIUICHUS, B CO3/aHUE
LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYKaoIlleM MUpPE KaK O €IMHCTBE MIPUPOJIbI U YEJIOBEKa,
KoTopoe (GopMUpyeTcs B XMMHHM Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOTO COCTaBa
OKPY’KAaIOIIETO MHpA, OCO3HAHMUS B3aUMOCBA3M MEXKJYy CTPOCHHUEM BELIECTB, HX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHo B3aUMOJCHCTBYSI C JpPYrMMU €CTECTBEHHBIMU HAyKaMH, XHUMHUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOW KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyaa
U JKU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHasi XMMUSI Kak HayKa cO3uaTeNbHasi, KaK



HayKa BBICOKUX TEXHOJOTHI HANpaBlieHa Ha pelIeHUE TJI00aTbHBIX MPOo0JieM YCTONYUBOTO
pPa3BUTHUSl 4YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MHILNEBOM, HKOJIOTHYECKOU
0€30MacHOCTU U OXPaHBI 310POBbSI.

B cooTBercTBUU C 00IIMMU IENISIMU U MPUHIUIIAMH CPEIHETO OOIIETo 00pa30BaHUs
coaepxkanne mnpenmera «Xumus» (10-11 kmaccel, 0a30BbIi  YpOBEHb H3YyUCHHUS)
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJTOTOBKY O0O0Yy4YarolIMXcs,
HEOOXONUMYI0O WM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO
BKJIFOUEHHS B KM3Hb COLMyMa, MPOJOLKEHHUS 0Opa30BaHUs B pPa3IMYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBngomuMu mpeaMera «XuMHsh SBISI0TCA 0a30Bble Kypchl — «OpraHudeckast
xumus» U «OOIIass 1 HeOpraHuyeckas: XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM 110 HEOPTaHUYECKOW XUMHH
(c BKIIIOUEHHMEM 3HAHMK W3 OOWIEeld XUMUHM) W opraHuueckod xumuu. dopmupoBanue
JAHHOM CHCTEMBbl 3HAaHUM TPU M3YYCHUM MpeaMera o00ecneurBaeT BO3MOXHOCTb
pPaccMOTpEHMsI BCEr0O MHOrooOpa3usi BELIECTB Ha OCHOBE OOIIMX MOHSATHUN, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa conepxxanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHW4yecKass XUMHUs» cOPMUPOBaHA B MPOTpamMMe 10 XUMHUU Ha OCHOBE CHCTEMHOTO
MOJX0/1a K U3YUYEHHUI0 y4eOHOro MaTepualia u 00yclIOBJIE€HA UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHWW Ha OMNPEACNEHHBIX TEOPETHUYECKUX YypoOBHAX. Tak, B Kypce
OpraHUYEeCKON XUMHUU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHYECKON TEOpHUH
CTPOCHHSI OPTraHWYEeCKHMX COCIAWHEHWH, a TakKe Ha YPOBHE CTEPEOXUMUYECKUX U
ANEKTPOHHBIX MPEJCTaBIEHUNA O CTpoeHuU BemlecTB. CBeneHUss 00 M3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOJOB JO CJOKHBIX OHWOJIOTHYECKU
AKTUBHBIX COEIMHEHHUW. B Kypce OpraHM4eckol XHMHUU IIOJy4alOT pPa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs TIEPBOHAYAIBHBIC
NPEJICTaBICHUS O XWUMHYECKOW CBS3HM, KIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKltu.

[Tox HOBBIM YTJIOM 3pEHHUS B TIpEeIMETe « XUMUS» 0a30BOT0 YPOBHS paccMaTpUBAECTCs
U3YYEHHBbII Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsl TEOPETHUECKUNA Marepuall U
(dakToIOoTHYECKHUE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peaknuu. Tak, B YaCTHOCTH, B
Kypce «O0mias 1 HeopraHudeckas XuMus» 0Oy4aroIIMMCS TPEIOCTABISAETCS BO3MOKHOCTD
OCO3HaTh 3HAYEHHE NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTHYECKUX
NO3UIMM, TIIyOXe MOHATh HCTOPUYECKOE H3MEHEHHe (YHKUMUNH 3TOro 3akoHa — OT
00001I1aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cuctema 3HaHMA O BaKHEMIIMX BELIECTBAX, HMX COCTAaBE, CTPOEHUH,
CBOMCTBaxX M MNPHUMEHEHHHM, a TaKKe O XHUMHYECKUX pEaKIUSAX, HUX CYIHOCTH H
3aKOHOMEPHOCTSX NpOTEeKaHus AomnoiHsercs B Kypcax 10 u 11 kimaccoB snemeHTamMu
COJIep’KaHus, UMEIOIUMU KYJbTYPOJOTMUECKUNA M TMPHUKIAJAHON XapakTep. DTH 3HAHUA
CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBS3M XMMHU C JPYTHMH HayKaMH, PacKpbIBaloT €€



poJib B TIO3HABATEJILHON M TMPaKTUYECKOM JESITeNIbHOCTH YEeNOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUSI K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU U NPAKTUYECKUX
NPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBS3aHHBIX C XUMHUEH, KPUTHUYECKA OCMBICIUBATH
nH(OPMAITUIO U TIPUMEHSTH €€ ISl TOTIOJTHCHMS 3HAHUN, PEIICHUS WHTEIICKTYIbHBIX U
HKCIIEPUMEHTAJIbHBIX HUCCIENI0BATENbCKUX 3a/ad. B 1enoM cojaepxkaHue y4dyeOHOTro
npeaMera «XUMHs» JTaHHOTO YPOBHS W3YYEHHUS OpPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE Y
00yJaronumxcsi MUPOBO33PEHYECKON OCHOBBI JJIsI MIOHUMAaHUS (HUITOCODCKUX UACH, TaKUX
KaK:  MaTepHaJIbHOE  €IMHCTBO  HEOPraHMYeCKOro W OPraHMYecKoro  MHpa,
00OyCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM, I[103HABAEMOCTb
MPUPOJIHBIX SIBJICHUN MYyTEM SKCIEPUMEHTA M PELICHUS MPOTUBOPEUYUN MEXKIY HOBBIMH
dbakTaMl U TEOPETHUUECKUMHU MPEINOChIKAMH, OCO3HAHHE POJU XUMUU B PEIICHUH
HKOJIOTUUECKUX TpoOJeM, a TakkKe MpoOsieM COEpEeKEHUsT SHEPreTHYECKUX PECYpPCOB,
CBIPbS, CO3/JaHUS HOBBIX TEXHOJOTUIA U MAaTEpPUAJIOB.

B mnnane pemieHus 3amay BOCIHMTAHMS, Pa3BUTHS M COIMATM3AlUUA OOYyYaroNIUXCs
MPUHATHIE IPOTPAMMON IO XUMHUHU MOAXOAbI K ONPEACICHUIO COAEPkKAHUS U MOCTPOCHUS
npeaMeTa mpeaycMaTpuBaroT (HOPMUPOBAHHE YHHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEINX 0a30BO€ 3HAYEHHUE JJIA PA3IUYHBIX BUAOB JACATEIBHOCTU: PEIICHHs MPOOJEM,
MOMCKa, aHajau3a U 00pabOTKu HH(pOpMAIUU, HEOOXOIUMBIX JJIi MPUOOPETEHHUS OMbITa
IPAKTUYECKOM W HCCIIENOBATEIIbCKOW JEATEIBHOCTH, 3aHMMAOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUMU.

B mpakTtuke npenonaBaHusl XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus,
TaK U HAa yYpOBHE CpEJHEro oOuiero oOpa3oBaHusl, MPU OINPEACIIEHUU COJEpKAaTebHON
XapaKTEPUCTHUKU LIeJIeH U3yYeHUs MpeIMeTa HalpaBJIE€HUEM MTEPBOCTENEHHON 3HAUNMOCTH
TPaJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHME OCHOB XHMHYECKOM HAyKW Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JESATEIBHOCTH YEJIOBEKA U KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAWYECKOW TOYKHA 3pEHHS] TAKOM TMOIAXOHN K
ONpeEeICHUIO LIeJIel U3yUeHUsI PEeIMETA SIBIISIETCS BIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJaBHBIMHM LEISAMU H3Y4YCHUS MpeaMeTa « XUMUsDH)
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (opMHUPOBaHHE CUCTEMBbl XMMHYECKHUX 3HAHUM KaK Ba)KHEUIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUPA, B OCHOBE KOTOPOW JiexKaT KIIKOYEBbHIC
NOHATHUS, (DyHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE U MOHMMAaHHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUII MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE U pa3BUTUE TMPEACTABICHUI O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB M XHMHYECKUX PEAKIUH, HEOOXOAMMBIX JUIsi MPUOOPETEHUS YyMEHUU
OPUEHTUPOBATHCA B MUPE BEHIECTB M XMUMHUYECKUX SIBIICHUM, UMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUYECKOW U MOBCEAHEBHOMN KU3HU;



e pa3BUTHE YMEHUH U CIOCOOOB JAESATENBHOCTH, CBSI3AHHBIX C HAOIIOJECHUEM U
OOBSICHEHUEM XHWMUYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM MpaBuil 0€30MacHOro
oOpallleHHs C BEIIeCTBaMHU.

Hapsiny c¢ 3Tum, conepkaTenbHas XapakTEepUCTUKa Ilelied W 3aJad H3YYCHHS
npeaMeTa B MPOrpaMMeE MO XUMHHM YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU C
HOBBIMM TPUOPUTETAMH B CHUCTEME CpeaHero obmiero obpa3oBanus. CeromHs B
NpernoJlaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCA MPEANOYTECHUE MPAKTUUYECKOM
KOMIIOHEHTE COJIep)KaHusl OOYy4YEeHMs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITyCKHUKA
oOmieo0pa3oBaTeIbHOM  OpraHW3allid, BIAJCIONIEr0 HE  HA0OpOM  3HAHUWM, a
(GYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CITOCOOaMH M YMEHHUSMU aKTUBHOTO MOJIY4EHUS
3HaHUH ¥ MPUMEHEHUSI UX B PEAIbHOW KU3HHU JJISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TMM mpu U3ydyeHUHW mpenMera «XUMHS» JTOMUHHUPYIOIIEE 3HAUEHHE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

amanrtanus OOyYaromMXCS K YCIOBHSM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(opMHUpOBaHNME HHTEJIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HIPHUHATHIO T'PAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopMHpoBaHHE y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIONINX YHUBEPCAIIbHOE 3HAUEHHUE IS PAa3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS
npo0em, MOMCKa, aHaln3a U 00padoTKK HH(POPMAIIUKA, HEOOXOTUMBIX I TPUOOPETECHUS
OTbITa JESATENIbHOCTH, KOTOPasi 3aHUMaeT Ba)KHOE MECTO B MO3HAHUU XUMUH, a TAKXKe JUJIs
OIICHKH C TIO3HMIIMA SKOJOTHYECKOW OE30MacHOCTH XapakTepa BIHUSHHUSA BEIIECTB U
XUMHYECKUX TPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOTHYIO CPEAY;

pa3BUTHE TMIO3HABATENBHBIX HMHTEPECOB, HMHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CIOCOOHOCTEH 00YJarOIIMXCS: CIOCOOHOCTH CAMOCTOSITENILHO TPUOOPETATh HOBBIC 3HAHUS
[0 XMMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIb30BAaTh COBPEMEHHbBIE
UHGOPMAITMOHHBIE TEXHOJIOTUHU JJISl TIOMCKAa W aHaln3a yu4eOHOW M HAYYHO-TOMYJISIPHOM
uHPOPMAIIUU XUMUYECKOTO COACPKAHMUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLUMATUBHOTO M JIOTUYECKOTO
MBILUICHHSI, HAOJIOIaTENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, TMpHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOIO
IKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOYyYarommxcsi yOSKIEHHOCTH B TYMaHUCTHYECKON HAINPaBICHHOCTH
XUMHHM, €€ BaXXHOW pOJM B pEHICHUH TJI00ANbHBIX MPOOJIEM PpalMOHAIBLHOTO
OPUPOJIOTNIOIB30BAHUS, TMOMOJIHEHUS DHEPreTUYECKUX  PECYpCOB M COXPAaHEHHUs
IPUPOIHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOTO OTHOUIEHUS K IPUPOE
U CBOEMY 37I0pOBbIO, a TaKKe MPUOOPETEHUS OIbITa UCTIOIB30BAHUS MMOTYYEHHBIX 3HAHUN
JUISL TIPUHATHSL TPAMOTHBIX pEUIEHUH B CHUTYyallMsIX, CBA3aHHBIX C XHUMHYECKUMU
SIBJICHUSIMU.



B ydeOHOM muiaHe cpemHero oOimiero oOpa3oBaHMs TpeaMeT «XHUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOMN 00macTu « EcTeCTBEHHO-HAYUHBIC TPEAMETHI.

OO1iee 4YMCIO YacoOB, OTBEAEHHBIX [JIsi M3YYCHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpemHero obmero obpasoBaHus, cocTaBisieT 68 wacoB: B 10 xmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnyeckoll XUMHUU: €€ BO3HMKHOBEHHE, pPAa3BUTHE W 3HAYEHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MAaTepHAIOB. Teopus CTPOEHUS OpPraHUYECKHUX
coequnennit A. M. bytnepoBa, e€ ocHOBHbIe ToJoOKeHUs. CTpyKTypHBIE (OPMYJIBI
OpraHuyYecKux BeniecTB. ['omosorus, u3oMepus. XUMHYECKas CBSI3b B OPraHUYECKHUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBinenrie o KiaccupuUKalMu OpraHWYECKUX BemiecTB. HomeHknatypa
OpraHUYEeCKUX COEAMHEHUH (CHCTeMaTU4yecKasl) U TPUBHAJIbHbIE HA3BAHUSI BAKHEUIIUX
IIPEACTABUTENIEN KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTaIbHBIE METOJbl M3Y4YEHUS BEIIECTB MW HUX [PEBpAICHUI:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMyd Ha HUX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJI OPraHMYEeCKUX BEIIECTB, HAOMIOJACHUE U  OINUCAHUE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAHUYECKHUX BEIIECTB [P HarpeBaHUU
(aBieHue, 0OyrIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN Psif. MeTaH U 3TaH — NpoCTeuIne
MPEACTABUTENN aJTKAHOB: (PU3MYECKHE U XMMHYECKUE CBOMCTBA (pEaKIMy 3aMEIICHUs U
TOPEHMUs ), HAXOXKJEHHE B MPUPOJIE, TOJIyYEeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHU psAl. ODTUIEH W MNPONUJIEH —
MPOCTEHIINE MPEICTABUTEIN AJIKEHOB: (PU3NYECKHE U XMMUUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaAJOTCHUPOBAHWSA, THUAPATANNHA, OKHUCICHHS U TOJMMEPHU3AIINH),
MOJYyYEHHE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 wu wMetunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHe CBOMCTBa (peakuusi mnonumepusamnuu). llosydeHne CHHTETHYECKOTrO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYCCKUN psii. AETUICH —
MPOCTEUIINN TIPEACTABUTENh AJIKUHOB: COCTaB, CTPOCHUE, (DM3MUYECKUE U XUMHUYECCKUE
CBOMCTBA (peaklMu THUIAPUPOBAHUS, TAJIOTEHUPOBAHMS, THUIpaTalldd, TOPEHHUS),
MOJIyYeHHUE U IPUMEHEHHE.

Apensl. benson: coctas, ctpoenue, GU3NIECKUe U XUMAYECKHE CBOMCTBA (peaKIuu
TJIOTEHUPOBAHHUS M HUTPOBAaHMS), MOJYyYEHUWE M NpUMEHEeHHe. Tonyon: cocmas,
cmpoenue, ¢uzudeckue U XumudeckKue cCe0UCMEa (peakyuu 2ai02eHUpPOBAHUs U
HUMpOBAaHusl), nonyyeHue u npumeHenue. TOKCUUHOCTh apeHOB. ['eHeTHyeckas CBs3b
MEXIy YIJIE€BOAOPOAAMH, IPUHAIIIEKAIMMHU K PA3TUYHBIM KJIACCaM.



[IpuponHble UCTOYHUKHU YTIAeBOAOPOAOB. [IpuponHblil Ta3 u nmomnyTHbIE HE(TAHbIE
ra3el. Hedg1b u €€ npoucxoxaenue. CrnocoObl nepepadOTKu HEPTHU: NEPETOHKA, KPEKUHT
(TepMuUecKHil, KaTanuTUYecKuil), nupoiu3. IlpoaykTel nepepabOTKu HEPTH, UX
NPUMEHEHHE B TPOMBIIUICHHOCTH M B ObITy. KaMeHHBI yroib W MPOIYKTHI €ro
nepepadOTKU.

OKCHEepUMEHTAIBHBIE METOJAbl HM3Y4YEHUS BEIIECTB W WX [PEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3liaMM IIacTMacc, KayudyKoB M pe3uHbl, Kojutekiuu «Hedte» u
«Yronp», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB M  TaJOrE€HONPOU3BOJHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MIOJyYEHHUE STUJIEHA U U3YYEHHUE €0 CBOWCTB.

Pacuérnsble 3anaun.

Bbruncnenus no ypaBHEHMIO XMMHUYECKON peakuuu (Macchl, 00béMa, KOJIMYECTBA
UCXOJAHOIO BEUIECTBA WJIM MPOJYKTa peakUWd IO U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEILIECTB WM MIPOJYKTOB PEAKIUN).

KucJiopoacoaep:kamnue opranuyecKkue coeJMHeHUs

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, PU3NYECKHUE U
XUMHUYECKHE CBOMCTBa (peakUMU C aKTUBHBIMH METAJUIAMM, TaJOT€HOBOJOPOJIaMHU,
ropeHue), npuMeHeHue. BogopoiHeie CBSI3U MEXIy MOJeKylaMu crnupToB. [leiicTBue
METAHOJIA U 3TAHOJIA HA OPTraHU3M YEJI0BEKA.

MHoroaroMHble CUPTHI. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOCHHE, (pU3ndecKkue u

XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICJTOYHBIMM METAJJIAMH, KadeCTBEHHAs
peakiusi Ha MHOTOATOMHbIE CIHUPTHI). [lelicTBMe Ha opraHu3M 4enoBeka. [IpuMeHeHue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

@DeHOJI: CTPOCHHUE MOJEKYJIbI, (PU3UYECKHME U XUMHUYECKHE CBOWCTBA. TOKCUYHOCTh
¢dbenona. [Ipumenenue denona.

Anpaerunbl U kemowusi. QopMaNbICTHI, AlleTANBACTHI: CTPOCHUE, (PU3ndecKkue u
XUMHUYECKUE CBOMCTBA (peaklUMH OKHCICHUSI M BOCCTAHOBJICHHUS, Kay€CTBEHHBIC
peakium), NoJIy4YeHUEe U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeJebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHCJIOTBL: CTPOEHUE, PU3NUYECKUE U XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHCIIOT, peakius JTepuduKaim), MnoiaydyeHne u mnpuMmenenune. CreapwHOBas U
OJICMHOBAs KUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia Kak COJU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxuble 3(Upbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCJOT. ['MAPOIN3 CIOKHBIX
a¢upos. Kupsl. I'maponus xupos. [Ipumenenue xupoB. bruonornyeckas posb KUpOB.

VYrieBoapl: coctaB, KiacCcU(pUKAIUS YIIEBOAOB (MOHO-, M- W TIOJUCAXApPUIIBI).
['mroko03a — mpocTenInii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NYECKUE
U XUMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcuaom wmeau(ll), oxucineHnue
aMMHa4YHBIM pacTBopoM okcujaa cepedpa(l), BoccTaHoBIEHHE, OPOKEHHUE TJIIOKO3bI),
HAXO0XJIEHWE B NPUPOJIE, MPUMEHEHue, Ouonoruueckas poib. Porocunrtes. Opykrosa
KaK M30MEP TIIIOKO3BI.



Kpaxman u nemwmono3a Kak NOpupojHble nojauMepsl. CTpoeHue Kpaxmana u
nesunoio3bl. dusnyeckue 1 XMMUYECKUE CBOMCTBA Kpaxmaia (THApOJiu3, KaueCcTBEHHAs
peaKiusi C UOJOM).

OKCNepUMEHTAIbHBIE METOJAbl HM3Y4YEHUS BEIIECTB W HX MPEBPAILCHHIA:
MIPOBE/ICHNE, HAOIIOACHUE U ONMCAHNUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHbIE pPEAKUUU OJHOATOMHBIX CHUPTOB (OKUCJIEHHE 3TaHOJA OKCHIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TJIMIIEPUHA C TUAPOKCHIIOM
menu(Il)), ampaeruoB (OKuCIEHHE aMMHMAYHBIM PAcTBOPOM oOkcuaa cepedopa(l) u
rugpokcugom  meau(Il), B3ammojelicTBue Kpaxmalia C€  HOAOM), MPOBEJCHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérneble 3anaun.

Bbruncnenus no ypaBHEHMIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJAHOIO BEUIECTBA WJIM MPOAYKTa peakUuMud IO U3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OHOTO U3 UCXOIHBIX BELIECTB MM MPOAYKTOB PEAKIIUH).

A3zoTcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBl Kak aM@OTepHbIE OpraHUYecKHe coequHeHus. Duszuueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMepe MHIMHA). bruosornueckoe 3HaueHue
aMmuHOKuUCHOT. [lentusl.

benkn kak TOpHUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE —coenuHeHus. [lepBuunas,
BTOPUYHASI U TPETUUYHAsA CTPYKTypa OenKoB. XMMHYECKUE CBOMCTBA OEIKOB: THIPOJIU3,
JeHaTypalys, KaueCTBEHHbIE PEaKIIMH Ha OEIKH.

OKCIEpUMEHTAIIBHBIE METOABl H3Y4YEHUs BEIIECTB M MX IPEBpaLICHUIL:
HaOIIOZICHWE M OMNHMCAHWE JIEMOHCTPALMOHHBIX ONBITOB: JeHaTypauus OEJIKOB IpHU
HarpeBaHUM, [IBETHBIE PEAKIINK OEIIKOB.

BbicokoMouieKyJIsIDHBIC COeIMHEHUS

OCHOBHBIE TIOHATUSL XHMHHM BBICOKOMOJIEKYJISIDHBIX COEAVMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINM, CPEIHSS MOJIEKYJIIpHAs Macca.
OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHHM — MOJIMMEpU3alus u
MOJIMKOH/ICHCALIUSL.

OKCHEpUMEHTAIIBHBIE METOJABl HM3Y4YEHUS BEIIECTB W WX IPEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3llaMH MPHUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peann3zanuss MeXnpeaMeTHBIX CBSI3€M NPH U3YYEHWH OpraHM4yeckor xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KakK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHATUH, TaK W MOHATHH, SBISIOIIMXCA CHCTEMHBIMH JJI OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE TOHSTHS: SIBJICHUE, HAay4YHbIA (akT, TrUIoTesa,
3aKOH, TEOpHUs, aHalu3, CHHTE3, KIacCHU(pUKalusi, TMEePUOJUIHOCTh, HAOIIOEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE.



®duszuka: Marepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPTeTUUECKUI
YPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BELIECTBA, (PU3NUYECKUE
BEJIMUMHBI U €IMHUILIBI X U3MEPEHMUSL.

buonorusa: kmerka, opramm3Mm, Ownocdepa, OOMEH BeEImIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOIOTUYECKN aKTUBHBIE BEIIECTBA (OCIKH, YTIIEBOABL, JKUPHI, (DEPMEHTHI).

['eorpadusa: MuHepanbl, TOpPHBIE MOPOJbI, IOJIE3HBIE HMCKOMAaeMble, TOIUIMBO,
pECypCBI.

TexHosorys: NHILEBbIE NPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IHUTAHMS, MOIOIIUE
CPEICTBA, JICKApCTBEHHBIE M KOCMETUYECKUE TIperapaThl, MaTEPUAIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XuUMUYeCKUl 37eMeHT. AToM. Slapo atoma, M30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKre YPOBHH, IOJAYPOBHU. ATOMHBIC opOuTamu, s-, P-, 0- 3JIEMEHTEHI.
Oco0eHHOCTH pacIpeneseHus 3JIEKTPOHOB 110 OpOUTAISIM B aTOMaXx 3JIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(DUTypaLIHsl aTOMOB.

[Tepnoanueckuii 3akoH u [lepuoguueckas cucrema xuMu4yeckux sneMmeHToB Jl. U.
MenpneneeBa. CBs3b epuOAMYECKOro 3akoHa U Ileproandeckoil CUCTEMBI XUMHUYECKHUX
anemeHTtoB JI. U. MeHneneeBa ¢ COBpPEMEHHOW TEOpPHUEM CTPOECHUS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XMMHUYECKUX D3JIEMEHTOB U OOpa3yeMbIX HMHU
MIPOCTBIX M CJOKHBIX BELIECTB IO TPYIIIAM M MEPHOJAAM. 3HAYEHHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BerecTBa. XUMUYECKas CBsI3b. BUbl XUMUYECKOHN CBSA3M (KOBaJCHTHAs
HETOJISIpHAsT ©  TIOJISIpHAsl, WOHHAsA, MeTaulMdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DIIEKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHU. IOHBI: KATHOHBI U
AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIIA KPUCTALUINYECKOU PELIETKH.

[Tonatue o nucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOWIHBIE PacTBOPBL. MaccoBas
JI0JIsl BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuyeckux coenuHeHuil. HomeHkaTypa HeOpraHMYeCKHX
BEIIECTB. ['€éHeTHYecKas CBsA3b HEOPraHUMYECKHUX BEIIECTB, MPUHALICKANMNX K
Pa3JIMYHBIM KJIaCCaM.



Xumunueckas peakius. Knaccudukaimss XauMU4eCKUX peakiuii B HEOPraHUIeCKOM U
OpPraHUYECKON XHMHUHU. 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHUs H
NPEBPALECHUS SHEPTUN TP XUMUYECKUX PEAKIHUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTtumeble
peakunu. XuMHU4YeCKOe paBHOBecHE. DaKTOPHI, BIUSAIOIINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipuanmn Jle [latense.

Onektponutuyeckass nucconumanusa. CunbHble W ciabbie 3nekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, MIEIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

OKCIEpUMEHTaIbHbIE METOAbl M3Y4YEHUsS BEIIECTB U HUX [PEBpAILCHUI:
nemoHcTpauus Tabmui «llepuonuueckass cucremMa xumuuyeckux siemeHtoB [ U.
MenneneeBa», HW3y4yeHUE MoOJIeNe KPUCTAUIMYECKUX PEIETOK, HaOM0IeHUe |
OMKCAHUE JEMOHCTPAIMOHHBIX U Ja0OPaTOPHBIX OMNBITOB (Pa3joKEHUE IEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTaAIA3aTOPa, OIMPEICICHUE CPEIbl PACTBOPOB BEIUIECTB C
MOMOINIBI0 YHUBEPCAJIBLHOIO WMHAMKATOPA, PEaKIMd HOHHOrO OOMEHa), MpOBEACHUE
MpakTU4YecKor paboTel «BnusHue pa3iaudHbiX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaxkum».

PacuérHble 3anaumn.

PacuéTrel mo ypaBHEHHMSIM XMMHWYECKUX PEAKIMH, B TOM YHUCIE TEPMOXHUMHUYECKHE
pacu€Thbl, pacu€Thl C UCIIOJIBL30BAHUEM MOHITHS «MACCOBAs IOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxenune HemeramioB B Ilepuoandeckon cUCTEME XUMHYECKUX
sanemenToB JI. . MenpeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB. PU3HUECKHE CBONCTBA
HEMETaJUIOB. AJUIOTPONUs HEMETAIOB (Ha MpuMepe Kucioponaa, cepbl, dochopa u
yriepoja).

XWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJOT€HOB, CEphI, a30Ta,
dbocdopa, yrimepona u KpeMHHUS) U UX COSIUHCHHM (OKCHJIOB, KHUCIIOPOJCOIASP KAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIUHEHUM.

Meramnbl. [lonoxenune weramnoB B llepuoandeckoil cucremMe XHUMHYECKUX
anemenToB JI. V1. MenzaeneeBa. OCOOCHHOCTH CTPOCHHMSI DIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  gusnueckue  cBoiicTBa  MeTayuioB.  CrulaBbl  METaJUJIOB.
DIIEKTPOXUMHUYECKUN PSI HAMIPSIYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATpUM, Kaaul, KaJIbIIUH, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHU.

OO6mme crmocoOb! oTydeHHsI MeTAIIOB. [I[pruMeHeHre MeTaliIoB B OBITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METOABl U3YUYECHHS BEIIECTB M UX NPEBPALICHUN: U3yYECHUE
Koiekiuu  «MeTtamuibl M CIUIaBbl»,  OOpa3lioB  HEMETauIOB,  pEIICHHUE
DKCIIEPUMEHTANBHBIX 3a/ad, HaOMIOJCHHEe W ONMUCAaHWE JCMOHCTPAIMOHHBIX U



71a00paTOPHBIX OIMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHUS C pPaCTBOPaAMU KUCIIOT
U 111eJI0Y€e, KaueCTBEHHbIEC PEaKIUU Ha KATHOHBI METAIIJIOB).

Pacuérnrlie 3agaun.

Pacuéter Maccel BemecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIW OJHO W3 BEIIECTB
UMEET MPUMECH.

XuMHuA U KU3Hb

Ponp xumum B 0O0ECHEUEHHH SKOJOTHMYECKOW, HSHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHITHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 oOHMMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO MOJIYYCHUS
BAKHEUILINX BELIECTB.

UenoBek B MHUpE BEILIECTB U MAaTEPUAIOB: BAXKHEUIINE CTPOUTEIILHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTE€pUaNIbl, KpPAaCKH, CTEKJIO, KEpamMuKa, MaTepualibl A
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHE U MUHEPAIbHBIC YI0OPEHHUS.

XuMHsT ¥ 300pPOBbE YEJIOBEKA: IMPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBuiia 0€30MacHOTO HCIOJIL30BaHUS MPENapaToB OBITOBONM XUMHUU B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBA3CH MpU W3YYEHUU OOIIEH M HEOpraHWYeCcKOn
xumuu B 11 Kilacce OCyIecTBIsIETCS 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAY4YHBIX TOHATUH, TaK W TOHATUM, SBISIIOIIMXCS CHUCTEMHBIMHU JJISI OTHEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAYYHBINH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiacCU(UKAIMs, T[ePUOAUYHOCTh, HAOIIOICHUE, JKCIICPUMEHT,
MO/JIEJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aTom, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TON, PaJMOAKTUBHOCTb, MOJIEKYJIA, IHEPre€TUYECKUM YpPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHO€ COCTOSIHHE BENIECTBa, (DU3WYECKUE BETUYMHBI W CAUHUIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kieTka, opranusm, 3KocucTema, ouocdepa, MakKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHEpayibl, TOpHBIC TMOPOJBI, IOJE3HBIE MCKOIMAEMbI€, TOILUIMBO,
pecypchl.

TexHonmorusi: XWUMHUYECKass IMPOMBIIUIEHHOCTh, METAJUIYPTUsi, MIPOU3BOACTBO
CTPOMTENBHBIX  MAaTEPUAIIOB,  CEJIbCKOXO3AMCTBEHHOE  IMPOM3BOJACTBO,  MHUUIEBas
IPOMBIIIJIEHHOCTb, dapmareBTHYECKas IPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKUX  MpPEnaparoB, MPOU3BOJCTBO  KOHCTPYKUHMOHHBIX  MaTE€pPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHUUN HA
HBA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUS O0yUarOIIMMHUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HayduHOo-MeTroaudeckoil OCHOBOM [UIsi  pa3pabOTKH  IUIAHHPYEMBIX
PE3yJIbTATOB OCBOCHMSI IIPOIPAMM CpPEIHEro OOIIero 0O0pa3oBaHUs SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUA MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHUsl BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HaHHWE OOYYalOIIMMHUCA POCCUMCKOW TIpaKJaHCKOM  HMJAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

LEJICHAIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh UM CHOCOOHOCTh OOYyYaroUIMXcs pPYKOBOACTBOBATHCA B  CBOEH
JEeSATENBHOCTH LICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYILMMH LETOCTHOM CHCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJM4Me MPaBOCO3HAHMS SKOJOTMUYECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUThH LIETU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa « XUMUs» JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHMTATENIbHOM JEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMM U HJI€aJaMU POCCUICKOTO
IPaKJAHCKOTO 00IecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MPABUJIAMU MOBEJIEHUS,
CHOCOOCTBYIOUIMMH MpOLECCaM  CaMOIO3HAHHUSA, CaMOpPa3BUTHS W HPaBCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaIOUTUXCS.

JIn4HOCTHBIE  pe3yibTaTbl  OCBOCHMSI  MpeAMeTa  «XUMHUS»  OTpaxkaroT
c()OPMUPOBAHHOCTh  OIbITA [IO3HABATEJIbBHOW M  MPAKTUYECKOW  JIESITeIbHOCTH
oOyJaroIuxcs o peanu3aliy MPUHITHIX B 00111eCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHHUsI OOYYaIOIIMMHUCS CBOMX KOHCTHTYLMOHHBIX MpaB M 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMaX U MPABHIIAX MEKINYHOCTHBIX OTHOILLIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIBHOCTH MPH CO3JaHUU YUEeOHBIX
IPOEKTOB, PEIICHUH Y4YE€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BBHIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI
APYTUX MPU aHAJIW3€ Pa3IMYHbIX BUIOB yUeOHOU NEATENBHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOTO  OTHOIIEHWS K HWCTOPUYECKOMY M  HAYYHOMY  HACJEIMIO
OTE€YECTBEHHON XUMUM;

YB@XEHHMsI K TMpOIecCy TBOpYECTBA B OOJACTH TEOPUM W IPAKTHUECKOTO
OPUMEHEHUS XUMHUHM, OCO3HAHMS TOrO, YTO JOCTMIKEHUS HAyKH €CTh pe3yJbTaT
JUIATENbHBIX HAOJIOJICHUH, KPOIOTIUBBIX AKCIEPUMEHTAIBHBIX MTOMCKOB, MOCTOSHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpeCa W IO3HABATEIbHBIX MOTHBOB B IMOJYYEHHH W MOCIEIYIOIIEM aHAaJIHN3€
MH(pOpPMaLIUU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEIACHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYyalldd, CBA3aHHBIE C XMUMHYECKUMU SBJICHHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJIECHUE U ITOCTYIIKM CBOUX TOBAapUUIEH ¢ MO3ULUI
HPaBCTBEHHBIX U MMPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHUs HEHHOCTEN 340pOBOro U 6e30nacHoOro oopasza >kKM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3WYECKOMY U ICUXUUYECKOMY
3/10pPOBBIO;

coOmrofieHns TmpaBui 0Oe€30MacHOro oOpamieHuss ¢ BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMaHUsl LEHHOCTU MPaBUJ MHJIMBUIYaJbHOTO U KOJJIEKTUBHOTO O€30I1aCHOTO
MIOBEJCHUS B CUTYyALUAX, YTPOXKAOUIUX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHUSl TMOCJEICTBUA U HENpUATUS BPEIHBIX MpPHUBBIUEK (yHmoTpedseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B Y4€OHO-MCCIIEA0BATEIBCKOMN AesTEbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3a7ad COIMAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3nuyHoro pojia, B TOM YUCIe
Ha OCHOBE NPUMEHEHHUSI IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BbIOOPY MHIMBUAYAJIbHON TPAaeKTOPUU 0Opa3oBaHuS,
Oyaymeil mpodeccun M peanu3aluud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CHOCOOHOCTEM K XWMHUH, HMHTEPECOB U MOTPEOHOCTEH
00I1IeCTBA;



6) ’K0JI0rH4eCcKOro BOCIMTAHUSA

AKOJIOTMYECKH I1eJI€COO0OPAa3HOTr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHUSl TJIO0AJIBHOTO XapakTepa HSKOJOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPEIbI;

OCO3HaHMSI HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTHXKEHUM XUMHH [JIS PEIICHUS
BOIIPOCOB PAIIMOHATIBHOTO MIPUPOAOTI0IB30BaAHUS;

AKTUBHOTO HEMNPUSITUA JCHUCTBUM, MPUHOCIIIUX BPEI OKPYKAIOIIEH MNPUPOTHOU
cpene, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJOTHYCCKUE TIOCICACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALLATD UX;

HaJU4usl Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUSA, 3KOJOTHYECKOU KYJIbTYpHI,
OMbITA JESTEIBHOCTU SKOJOTMYECKOM HAMpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMU B TMO3HABATEJIIbHOW, KOMMYHUKATUBHOM U COIMAIBHOW MPaKTHUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UI€0JI0TUH XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpPMHUPOBAHHOCTU MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS cnelu(UKA XUMHUHU KaK HayKd, OCO3HaHUs €€ posid B (POpMHUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIIICHUS, CO3JaHUU LEJIOCTHOTO TMPEJCTaBICHUsI 00
OKpY’)KalOIIeM MHUpE KaK O €IUHCTBE MPUPOILI U UEIOBEKAa, B MO3HAHUU MHPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU ISl COBPEMEHHOMW ITUBUIIN3AINH: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BaXHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUAIbHOM KYJBTYPhl, PEIICHUH TJI00ATbHBIX MPOOJEeM YCTONYMBOIO pPa3BUTHUS
YeJI0BEUYECTBA — CHIPhEBOM, SHEPTETUUSCKOM, TTUIIIEBOM M IKOJOTHYECKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, OOECIICUEHUU YCIOBHUM YCHEIIHOTO TPyJda M DSKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKJI0TO YJIeHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOUW TI'PaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJ0B IO3HAHWUS,
HCIIOJB3YEeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIOJIb30BaTh IOJydYaeMble
3HAHMS JUIsl aHau3a U OOBSICHEHHS SBJICHUM OKPY>KAIOIIETO MUPA U MPOUCXOJISAIIUX B
HEM W3MEHEHWH, YMEHHs JieJlaTh OOOCHOBAHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOUTUXCS JAHHBIX C IEJIbIO MOJTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUUYECKWE 3HAHUS Ui PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AeSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaAHMIO,
K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWW MO XMMHUHU B COOTBETCTBUHU C KW3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEGHHOCTSAM Tpylda B pa3dUYHbIX cdepax mnpodeccuoHanbHON
NEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOSHUS YUeOHOTo MpeaMeTa « XuMHUs» Ha YPOBHE
CpeaHero oo0Iero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOyJaronuxcs
MEXIUCITUIUTHHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHBIC TOHSATHSA, OTPAXKAIOUIUE
I[EJIOCTHOCTh HAYYHON KapTHUHBI MUpA U CHEIU(PHUKY METO/IOB MTO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, DHEPTHUs, SBJICHHUE, MPOIIECC, CUCTEMA,
Hay4HBIA (DAKT, IPHUHIINI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, MCCIECIOBaHUE,
HaOIIoICHUE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

VHUBEpCAJIbHBIC Yy4eOHBIC JCUCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
peryJaTuBHbIE), obecrnieunBaromye GopMupoBaHue (YHKIIMOHAILHONW TI'PAaMOTHOCTH M
COITMAJILHON KOMIIETCHITMH 00YyYaroIuXCs;

CIIOCOOHOCTh OOYYarOUIMXCS UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKNEC 3HAHUS 1 YHUBEPCATbHbBIC YICOHBIC TCUCTBUS B MIO3HABATEIIHPHOU U
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU YUeOHBIMU
MMO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU JEHCTBUSMH.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITEIIbHO (hOPMYJIUPOBATh M aKTyaIM3UPOBATh MPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENENATh ETU AeATEILHOCTH, 3aaBast MapaMeTPhl U KPUTEPUU UX JTOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl IEITCILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;

HCITOJIH30BATh MTPU OCBOCHUU 3HAHWH MPUEMBI JIOTHIECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIe TPU3HAKU TOHATHH W YyCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MMOHATHUSA JUIsl O0OBSICHEHUS OTICIBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTCPHH IS KIIACCH(PUKAIMHA BEIICCTB U XUMHUYCCKUX
peaxkiuu;

yCTaHaBIWBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U MEKY U3y4YaeMbIMU SIBIICHUSMH;

CTPOUTH JIOTUYECKHE PACCYXKJeHUs (MHAYKTHBHBIC, NEAYKTUBHBIE, 10 aHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPHBACMBIX  SBJIICHUSX,
(hOpMYIUPOBATh BBIBOJIBI M 3aKTIOUCHUS;

NPUMEHATh B TMPOIECCE TO3HAHUSA, HCIOJIB3yeMble B XHMHH CHMBOJIMYECKHC
(3HAKOBBIC) MOJIEIH, TPEOOPA30BLIBATH MOJICTLHBIC MTPEACTABICHHS] — XUMUUYECKHUIN 3HAK
(cumBOIT) 2yIeMEHTa, XUMHUYEcKas (opmysa, YpaBHEHHWE XMUMHYECKOW PEakud — TpU
pelieHnd Y4eOHBIX IMO3HABATENbHBIX U TMPAKTUYECKUX 3aj]ad, NPUMEHATh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABICHUS [IJI1 BBISBJICHHUS XapaKTEPHBIX IPU3HAKOB H3Y4ae€MbIX
BEILIECTB U XMMUYECKUX PEaKITUH.



2) 0a30BbIe HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMU METOI0B HAYYHOT'0 MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynHpoBaTh LEIM U 3a/lauyd HMCCIEOBAaHUSA, MCIOJb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS H
OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKIECHHI;

BJIaICTh HABBIKAMH CAMOCTOSTENIbHOTO IUIAHUPOBAHUS U MPOBEJCHUS YUCHUUECKUX
AKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHHUS HAOMIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yjbTar, (HOpMyIHpOBaTh OOOOIICHHUS U
BBIBOJbl OTHOCHUTEIBHO JIOCTOBEPHOCTH PpE3YyJbTAaTOB HCCIEIOBAHUS, COCTABIATh
00OCHOBaHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npUoOpeTaTh ONbIT YUYEHUUYECKON UCCIIE0BATENbCKON U IPOEKTHOM JESITENbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJ/IOB PELICHMUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX MHGOpMaluu (HAy4YHO-TIOMYJIApHas
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHeTa),
aHAJIM3UPOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (OPM MPECTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aMPOCHl U TPUMEHSThH PAa3JIMYHbIE METOJBI ITPU IMMOUCKE U OTOOpE
uH(pOopMaLM1, HEOOXOAUMOM J1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  WCIOJIB30BAaHUA  HMH(OPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (QOpMy mpeacTaBiieHHs HHGOpMaIuu
(cxemsl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAYyYHBIN SI3bIK B KauecTBE CpEACTBa MpH paboTe ¢ XUMUYECKOU
uH(popMalLuel: IPUMEHATh MEXINpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYeCKre) 3HaKu U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJUYECKHE  CpEICTBA
HaIJISITHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMM:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE [uajora W/Wiu
JTUCKYCCUH, BBICKa3bIBaTh WUAEH, (DOPMYJIMPOBATH CBOM MPEMJIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEIOKEHHOM 3a1a4u;

BBICTYIIaTh C MPE3EHTAUUEd pPE3yJIbTaTOB II03HABATEIBHOW  JI€ATEIIbHOCTH,
MOJIyYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHKAMU IPU BBINOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTHUYECKOW padOThl MO MCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pealu3alid y4yeOHOro MpoekTa U (POpMyIupoBaTh BBIBOJBI IO
pe3ynbTaTaM NPOBENEHHBIX MCCIECJOBAaHUN IyTEM COIIACOBAHMS NO3UMLUUNA B XOJE
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.



OBiaieHue YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:

CaMOCTOATEJIBHO  IUIAHMPOBAaTh M OCYIIECTBIATH CBOK  IIO3HABATEIBHYIO
NEeATENbHOCTh, OIpenensas €€ M[ead W 3aJadd, KOHTPOJIMpOBAaTb M IO Mepe
HE00XOAMMOCTH KOPPEKTHUPOBATH MPEIJIAraéMblii aITOPUTM JACHUCTBUI MPU BBINOJTHEHUU
y4eOHBIX M HCCIIEIOBATENbCKUX 3a/a4, BHIOMpaTh Hanbosiee >PPEKTUBHBIN CIOCOO HUX
pEelIeHHs C YYETOM MMOTYUYEHHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CaMOKOHTPOJb CBOEHM JEATEIBHOCTHM HAa OCHOBE CaMOaHaau3a M
CaMOOILICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTpaxkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O XUMHUUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM SIBJICHUHN MPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOJIUMOMN
JUISL pEIICHUsS] MPAKTHUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbIO U IPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUMN, KOTOPAsi BKIIFOYAET: OCHOBOIIOJIArar0IIne
MOHATUS (XUMHUYECKUM DJIEMEHT, aToM, DJIGKTPOHHash 000JI0YKa aTroMa, MOJEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpamiéHHas), MOJib, MOJIIPHAs Macca, MOJISIPHBIA O0BEM, YIIIepOIHbBIN
ckeset, (yHKIMOHAIbHAs TPYIIIa, paiuKail, U30MEPUs, U30MEPhI, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJICBOAOPObI, KHUCIOPOJ U a30TCOAEpXKalllhe COCAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHust opraHudeckux BemectB A. M. bytnepoBa, 3aK0H COXpaHEHUsI MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XMMUU; MUPOBO33PEHUYECKHUE 3HAHMUS,
JeXalye B OCHOBE MOHMMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBICHUMH,
(haKTOJIOTUYECKUE CBEICHUS O CBOMCTBax, COCTaBe, IMOJYYEHHU U OE30MaCHOM
WCIIOJIb30BAaHUM BAXKHEWINIMX OPTraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKON
NEeATEIbHOCTH YETIOBEKa;

c(hOPMHUPOBAHHOCTh yYMEHUM BBIABJISITH XapaKTepHbIC MPU3HAKK TOHSATUMH,
YCTaHaBJIIMBAaTh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TIOHATUS TIPH
OTMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHUYECKUX COSAUHEHUN;

c(OPMHUPOBAHHOCTh YMEHWUU HWCMOJB30BATh XHMHYECKYI0 CHMBOJUKY ISt
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHON) (Hopmyn
OpraHUYECKUX BEILIECTB U YPAaBHEHUN XMMUYECKUX PEaKIUH, U3rOTaBIMBAaTh MOJAEIH
MOJIEKYJ OPraHMYECKHMX BEUIECTB I WUIKOCTPAUMH HMX  XUMHUYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;



chOpPMUPOBAHHOCTh YMEHUN yCTaHAaBIUBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OpraHUYEeCKUX BEILECTB MO0 UX COCTaBY U CTPOCHUIO K OMpPEAENEHHOMY KJacCy/Tpymie
COeMHEHMI  (YIIIEeBOJOPOJABI,  KHUCIOPOA M a30TCOJep)Kalllue  COeAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHHUA 110 CHCTEMATHYECKOU
HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBUAJIBHBIE HAa3BaHUS OTIEIBHBIX
OpraHUYECKUX BELIECTB (ITWUJICH, MPONWIEH, AalETUJIEH, 3TWICHIJMKOJb, TJIHIEPHUH,
denon, QopMmanpaerua, aneTanbAeTH], MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTa,
OJICMHOBas KUCJIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K03a, (PYyKTO3a, Kpaxmal, IeJUTI0I03a,
TJIMIUH);

c(hOpPMUPOBAHHOCTH YMEHUS ONPEACIIATH BUIbl XUMHUUECKON CBSA3H B OPTaHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH  IOJIOKEHUS TEOPUM  CTPOECHMS
oprannueckux BemecTB A. M. BytnepoBa s 0ObSCHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA THUIUYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTraHUYECKUX
BELIECTB (METaH, 3TaH, ATWJIEH, MPOMNWIEH, alleTuiieH, OyraaueH-1,3, MeTunoyTaaueH-
1,3, OeH30JI, METAaHOJ, 3TaHOJ, STWICHIJIUKOJb, TIHIEPUH, (EHOJ, aleTaabIerujl,
MypaBbUHAsl M YKCYCHasi KHUCJOTHI, INIIOKO3a, Kpaxmal, LEeJII003a, aMHUHOYKCYyCHas
KHCIIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIYy HUMH YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHMSI XapaKT€pU30BaTh HCTOUYHUKU YIIJIEBOJOPOJIHOTO
Chlpbsi (He(Thb, MPUPOJHBIA Ta3, Yroiib), CIOCOOBI UX NEPEPabOTKH U MPAKTUUECKOE
MPUMEHEHUE TPOYKTOB NEpepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYUCIICHUS IO XUMUUYECKUM YPABHEHHSIM
(maccpl, 00bEMa, KOJMYECTBA HCXOJHOTO BEILIECTBA WM MPOJIYKTAa pEaKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOAHBIX BEUIECTB WU MPOIYKTOB
peaKInn);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIaJIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX
HAay4YHOTO TMO3HAHMS, UCIOJb3YEMBIX B XUMHUU MPU U3YUYEHUH BEIIECTB U XUMHUUYECKUX
ABJICHUN (HaONIOIeHUe, WU3MEpPEHHUE, SKCIEPUMEHT, MOJIECIMPOBAHHUE), HCMOIb30BaTh
CUCTEMHBIC XMMHUYECKUE 3HAHUS JJISI MPUHATHUS PEHICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh yMEHUN COOJIIOAAaTh TMpaBWiIa TOJH30BAHUS XUMHUYECKOMN
MOCy/IOl W J1abOpaTOpHBIM OOOpYJOBaHHWEM, a TakKKe TMpaBWwiIa OOpaIIeHusl C
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMHU IO BBIMNOJIHEHUIO JAOOPaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh ~ YMEHMM  IUIAHUPOBATh W BBIMOJHATH  XUMHYECKHIA
AKCIIEPUMEHT (MpPEBpALEHUsI OPraHUYECKUX BEIIECTB IPU HArpeBaHUM, IOIYYEHUE
ATUJIEHA M W3YYEHHE €ro CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPraHUYECKHUX BEILECTB,



AeHaTtypauus O€JIKOB NMPU HAarpeBaHUMU, I[BETHBIE PEAKLUUU OEIKOB) B COOTBETCTBUH C
NpaBUJIaMU TEXHUKU O€30MacHOCTH MpU OOpalEeHUU C BEIIECTBAMU U JTAOOPATOPHBIM
0o00Opy0BaHUEM, MPEJCTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alyiCH YPaBHEHHUI COOTBETCTBYIOLIUX peakinii U (GOpMyIUpPOBaTh BBIBOIBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  AHAIM3HPOBATh  XHUMHUYECKYIO
uH(pOpPMAIINIO, MOTYyYaeMYI0 U3 pa3HbIX UCTOYHUKOB (Cpe/IcTBA MAacCOBOM MH(OpMaIuu,
WNHuTepHeT u 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUJIa SKOJOTHYECKH IEIeCO00pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOW ACSITEILHOCTH B LESIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Kalollled NPHUPOJIHON cpenbl, OCO3HaBaThb ONACHOCTh BO3JCHCTBHUS Ha IKHUBBIC
OpPraHU3MBbI ONPEENEHHBIX OPraHUUYECKUX BELIECTB, MOHUMas cMblch nokaszarens 111K,
NOSICHATh Ha NpUMEpax CHOCOObl YMEHBUICHMS W NPEJOTBPALICHHUS HX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M YEIIOBEKa;

wis oOydJalomuXcsi C OTPaHHYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbs:  YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX [JOCTYNHBIX METOJaX IIO3HAHUS BEUIECTB MU
XUMHUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HUCIOJIb30BaTh pelibedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyIL.

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeOpraHWYecKas XUMUS»
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA: O XUMHUECKON COCTaBJISIFOIIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpPA, POJIM XUMUU B TTIO3HAHUU SIBJICHUN MPUPOABI, B POPMUPOBAHUH
MBIIIUICHUSI U KYJBTYPhI JIMYHOCTH, €€ (YHKIIMOHAIBHON T'PaMOTHOCTU, HEOOXOIUMOM
JUTSL PEIIeHUS] MPAKTHYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CpELE;

BJIAZICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPasi BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATUS (XUMHYCCKUI DJIEMEHT, aTOM, HM30TOI, S-, P-, d- 3JICKTPOHHBIC OpPOUTAIH
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJIAPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKass CBs3b (KOBAaJICHTHAs,
MOHHAasl, METAJJIMYECKAas, BOJIOPOIHAS), KPUCTAIUINUECKAsA PEIIETKA, TUIIBI XUMHUECKUX
peaKkuui, pacTBOp, AJIEKTPOJIMTHI, HEINEKTPOIMUTHI, AIEKTPOJIUTHYECKAs IUCCOLUALINS,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW pEaKUUH, XUMHUYECKOE
paBHOBECHE); TEOPUHM MW 3aKOHBl (TEOpPUS  DIJIEKTPOJMTHUYECKOW  JUCCOLIMALINH,
nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpAaHEHUs MACChl BEIIECTB, 3aKOH
COXpaHEHUsl W TMPEBPAIICHUS YHEPTUU MPU XUMHUYECKUX PEaAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUECKHME 3HAHMS, JIEkKAIIME B OCHOBE
NOHUMAaHUSl MPUYUHHOCTH U CUCTEMHOCTHM XUMUYECKHUX SIBJICHUH, (PaKTOIOTHYECKUE



CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MacCHOM HCIOJIb30BAHUN BOKHEUIITUX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU JIEATETbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpHbIC MPU3HAKK TOHSTHUH,
YCTAaHABJIIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUME TIOHSATUSA TIPU
ONMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOPMHUPOBAHHOCTh YMEHHUU HWCMOJIB30BaTh XHMHYECKYI0 CHMBOJHUKY  JJIS
cocTaBiieHHs (hOPMYJT BEIIECTB M YPAaBHEHUI XUMHUUYECKUX PEaAKINi, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACJBHBIX HEOPTaHUYECKUX
BelllecTB (yrapHblii ra3, YIJICKUCIIBIA Ta3, aMMUak, TramiéHasi W3BECThb, HeTami¢Has
U3BECTh, MUTHEBAS COJIA, MUPUT U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN ONpENENsATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTAaBa, BUJ XUMUYECKOWU CBS3H
(koBajeHTHasi, WOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs) B COCIUHECHUSX, THUI
KPUCTAJUIMYECKON PEMIETKY KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJIEKYJsipHasi, HOHHas,
MeTaJlJTn4YecKas ), XapakTep Cpeibl B BOJIHBIX paCTBOPAX HEOPTAHUYECKUX COEIUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHUYECKUX
BEIIIECTB MO HMX COCTAaBY K OMNpeNeIEHHOMY KJacCy/TpyIile COeIuHEHUN (IPOCThie
BEIIECTBA — METAJJILI U HEMETaJUIbl, OKCHJbl, OCHOBAHHUS, KHUCJIOTHI, amM(OTepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICHI Tepuoaudeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHAYECKUX dJeMeHTOB |—4 mepuonoB Ileproanyeckol CHCTEMBI XUMHYECKUX
anemeHToB J[. . MeneneeBa, HCIONIb3ys MMOHITUS «S-, P-, d-3JIEKTPOHHBIC OpOUTAIHY,
(OHEPTETUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XMMHUYECKUX JJIEMEHTOB M MX COEAMHEHUM IO nepuoaaMm u rpynmnam llepuonndeckon
CHCTEMBI XMMHUYECCKHMX dJIeMeHTOB [[. 1. MeHpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKHUE
CBOMCTBA  HEOPraHMYECKHWX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,  MOJATBEPXKIAThH
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKUMH BEIIECTBAMHU C
MTOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKHUE PEAKIHUH IO
Pa3JIMYHBIM MPU3HAKAM (YUCIIY U COCTABY PEarupyrolIux BEIIECTB, TEIIOBOMY 3P DEKTy
peaKiMy, W3MEHEHWIO CTEMEeHEW OKHCICHHSI DSJIEMEHTOB, OOpPaTUMOCTH pEeaKIluH,
Y4acCTHUIO KaTalli3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISTH YPABHEHMSI PEAKIUN Pa3IMYHbIX THUIIOB,
MOJIHBIE ¥ COKpAIlEHHbIEC YPAaBHEHUS PEakluii HOHHOTO 0OMEHa, YUUThIBas yCIOBUS, IPU
KOTOPBIX 3TU PEAKIIMHU UAYT /10 KOHIIA;



chOPMHPOBAHHOCTh  YMEHUW  TPOBOJUTH  PEAKIMH,  TOJITBEPKIAIOIIHEC
KAUE€CTBEHHBI COCTaB Pa3JIMYHbIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH OMBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUU PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEICTBOM COCTaBICHHS 3JICKTPOHHOTO OallaHca dTUX
peaKkuuu;

c(hOPMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IMYHbIX (HAKTOPOB; XapaKTep CMEIIECHUS XMMHYECKOTO PaBHOBECUS B
3aBUCHUMOCTH OT BHelIHero Bo3aeicTsus (mpunuui Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPHU30BATh XUMHUIECCKHE MPOIIECCHI, JICIKAITUE B
OCHOBE NPOMBIIUIEHHOIO IIOJIYYE€HUSI CEPHOM KHUCJIOThI, aMMHaKa, a TaKxke
c(hOpPMHUPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUINAX U IKOJOTUUYECKUX
npo0JeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCICHUS C UCIOJIH30BAHUEM IMOHSATHS
«MaccoBasi JI0JIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUMN ra30B MPU XUMUYECKUX
peaKkiMsIX, MacCchl BEIIECTBA MM 00bEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YyYaCTBYIOIIMX B PEAKIMM BEIIECTB, TETIOBOTO 3 dexra
pPEAKIMKU HA OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MPEBPAIICHHUS U COXPAHEHUS
SHEpIuH;

c(hOpPMUPOBAHHOCTh yMEHUN COOJIIOAATh TMpaBWia TOJH30BAHUS XUMHUECKOUN
MOCy/Iol W J1adOpaTOpHBIM O0OpYJOBaHHMEM, a TakkKe TmpaBuia oOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBaTh W BBINOJHATH  XUMHUYECKHUI
DKCIIEPUMEHT (pa3jioKeHUe TEePOKCHAa BOJOpPOJAa B TMPUCYTCTBUHM KaTalaM3aTopa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIBK) YHHUBEPCAIBHOTO HWHAUKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUU, PEaKIMu HOHHOTO
oOMeHa, Ka4YeCTBEHHBIE PeaKIuu Ha Ccyiab(darT-, kKapOoHAT- U XJIOpUJI-aHHUOHBI, HA KaTHOH
aMMOHMSI, PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/a4 1o TeMaM «MeTamibl»y u « HemeTramiby)
B COOTBETCTBHH C MPABWJIAMH TEXHUKHA O€30TaCHOCTH TIPHU OOpAIIEHUU C BEIIECTBAMU U
nabopaTopHbIM  O00OpYJIOBaHHEM, MPEICTABIATh  PE3YyJIbTaThl  XUMHUYECKOTO
JKCIEpUMEHTa B (QopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUil |
(hopMyIHpoOBaTh BEIBOJIbI HA OCHOBE ITUX PE3YyJIbTATOB,;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUUYECKYIO
uHopMaIuio, TOJNydaeMyld W3 pa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOIaTh TIPaBUIa SKOJIOTUYECKHU 1[€1€CO00pa3HOro
NOBEACHUS B OBITY M TPYAOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J10POBbS U
OKpYXaIEel NOPUPOJHON Cpeapl, OCO3HABATh OMACHOCTb BO3JCHCTBUS HA KUBBIC
OPraHu3Mbl ONPEAECIEHHBIX BELIECTB, MOHUMAas cMmbica nokazarens 1I/IK, noscHsaTe Ha



npUMepax CIOCOObl YMEHbBIICHUS U MPEAOTBPALICHHUS MX BPEIHOTO BO3ACWUCTBUSA HA
OpraHH3M YEJIOBEKA;

Ui  O0y4aroIMXcs C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: YMEHHUE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

IUIA CIETNBIX M CIIa0OBHIALNIMX OOYYArOIIMXCS: YMEHHE HCIIONb30BaTh pelabeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4eckux GopMyil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

Ne ni/m
nporpaMMBI Beero KonTpoabHbie
padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opraHM4ecKor XUMHUH.
1.1 Teopust CTpOCHUST OPraHUICCKUX 3
coenuHenuit A. M. byrneposa
Hroro no pazneny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIe YTIEBOAOPOABI — aJTKAHBI 2
59 HenpenenbHbie yrieBogopoab: 6
' AJIKEHBI, AJIKAINCHBI, AJTKUHBI
2.3 ApomaTHu4ecKkue yriaeBog0pO bl 2
24 IIpupoHBIE HCTOYHUKH 3 1
' YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroro 1o pasuery 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl



3.1 Cruptel. Denon 3

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7
CnoxHbIe 3(OUpBI

3.3 VYrineBosl 3

Htoro no paznemny 13

Pa3nen 4. A3oTcoaep:kaiye opranudeckne coelMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3
Hroro o pasneny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34



11 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NPOrpamMMbl

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH

Crtpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema

1.1
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
19 Crpoenue BemecTBa. MHOrooGpasue
' BEIIECTB
1.3 XUMUYECKUE peaKkLun

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasmibl

2.2 Hemerauisr

2.3
BEILECTB

Uroro no pazgeny

CBi13p HEOPTaHNYCCKUX U OPTaHUYCCKUX

KoauuecTBO 4acoB

Beero KonTposbHbie
padoThI
3
4
6 1
13
6
9 1
2
17

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHS ¥ )KU3Hb
Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne T Hara uudgpoBbie
€Ma ypoka Konrpoabnbie IIpakTnuecku
n/n yp Bceero OHTpO ¢ p cerne H3yuyeHusi oOpa3oBaTejibHbIE
a0oThI a0oThI
pado pabo pecypcsl

IIpeamer oprann4ecKko XUMHH, €€ 1

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE

Teopus ctpoeHHst OpraHM4EeCKUX

coequHenunit A. M. Bytieposa, eé 1

OCHOBHBIE 10JIOKEHHUS

[IpencraBnenue o knaccuukanum

OpPraHMYECKUX BEIIECTB.

Homenxknarypa (cucremaruueckas) u 1

TPUBUAJIBHBIE HA3BAHUS OPTaHUYECKUX

BELIECTB

AJKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTMUYECKUHN PSfL

MeraH u 3TaH — npocTenIne 1

IIPEICTaBUTENN aJTIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTHIIEH W IPOIUJIEH — MPOCTEUIINE 1

IIPEICTAaBUTENN aJTKEHOB

[IpakTuueckas padora Ne 1. 1 1

((HOqueHHe OTUJICHA Y U3YYCHHE €TI0
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13

14

15

16

17

CBOWCTB»

Aunkanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KaydyKa ¥ PE3UHBI

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH DS,
AneTuieH — MpocTenIni
MpEeACTaBUTENb AIKHHOB

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peakiuu

ApeHsbl: GEH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAUICKAIUX K PA3TUIHBIM
KJIaccam

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MONyTHBIE HEPTSHbIE ra3bl, HePTH U
MPOAYKTHI €€ mepepaboTKH
IIpupoaHbIE HCTOYHUKHI
YIII€BOAOPOAOB: IPUPOAHBIN ra3 U
MOTNYTHBIE HEPTSHbIE ra3bl, HePTH U
MPOAYKTHI €€ mepepadoTKu

KonTtponsHast pabota no pazueny
«¥YTI1€BOAOPOIBD

HpC,Z[CJ'IBHBIC OIHOATOMHBIC CIIUPTHI:
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METAHOJ U OTAaHOJI. BO,Z[OpOI[HaSI CBA3b

MHoroaToMHBIE CIIUPTHI:
OTUJICHIJIMKOJIb U T'TIMICPHUH

DeHOI: CTPOCHUE MOJIEKYJIBI,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

Anpaerunsl: GopMambaeTU U
areTaiapaerng. Aueron

OAHOOCHOBHBIE NpEIeTIbHbIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

YKCyCHas
[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CreapuHOBas U OJICMHOBAsI KUCJIOTHI,
KaK MPEJICTABUTEH BBICIITNX
KapOOHOBBIX KHUCJIOT

Mpbi1a Kak COJIU BBICHIUX Kap60HOBI>IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHble 3(Upbl KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['naponus
CIIOKHBIX 3(hHUpOB

Xupsr: runponms, npuMeHeHune,
Ouos0ruuecKas pojb )KUpPOB

VYTieBoibl: COCTaB, KiacCU(pUKAITHSI.
Baxneriuve npencTaBuTeNnu: ritoK03a,
bpykTo3a, caxaposa



Kpaxman u nemirono3a kKak mpupoHbie

28
MOJIUMEPBI
KonTponpHas pabota mo pazmeny

29 «Kucnopoacoaepxaniyue opraHuIeCKue
COCIMHCHUSI»

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC

31 OpPraHUYECKUE COCTUHEHUS, HX
Omosorudeckoe 3HadcHue. [lenTumabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCAMHEHUS

33 OCHOBHbBIE TIOHATHS XUMHU
BBICOKOMOJICKYJIIPHBIX COCTUHEHUI
OCHOBHbBIE METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTHHCHHA.

[InmacTmaccel, KaydykH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME



11 KIIACC

Ne
n/n

Tema ypoka

XUMHAYECKUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpAILHS aTOMOB

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucreMa XuMHYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX
COEIMHEHUH MO IPpyIIaM U NEePUOIAM.
3HaveHHe NMePUOANIYECKOT0 3aKOHA U
CHUCTEMBI XUMHUUYECKHX dyieMeHToB JI.1.
MenieneeBa B pa3BUTHU HAyKU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoiHas cBsA3b

BaneHTHOCTS.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
OoKHcCIeHus. BemnecTsa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS

ITousTue o JUCIICPCHBIX CUCTEMAX.
HcTuHHBIC U KOJJIOUIHEIE pacCTBOPHI.
MaccoBas g0 BellleCTBa B pacTBOpC

Knaccugukarus u HoMeHKIaTypa

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl
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11

12

13

14

HEOPraHUYECKUX COCIMHEHUN.
['eneTnueckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEIIECTB; 3aKOH COXpaHEHUS 1
MIpEBPAILCHHS YPHEPTUU IPU XUMUYECKHUX
peaKIusax

Cxkopoctb peakiuu. OOpaTuMeble
peakuuu. XuMU4YECKOE pAaBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEeKTPOINTHYECKAs TUCCOLMALIHSL.
ITonsiTHE O BOIOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['maponus opranndeckux u
HEOPraHMYECKUX BEIIECTB

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE
peaxiuu. [lonsaTue 06 >neKTponanse
pacIuiaBoB M pacTBOPOB COJIEH

KonrtponsHas padota no pasaeny
«TeopeTndyecknue OCHOBBI XMUMHI

MerTauibl, X TOJIOKEHHE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB 1. . MenpaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01He
¢buznyeckue cBOCTBa METAIJIOB
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19

20

21

22

23

24

25

26

CniaBbl METAIIOB. DJIEKTPOXUMHUUYECKUI
psi HaNpsDKEHUH METallJIoB

XUMHUYECKHE CBOMCTBA BaXKHEUIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

XUMHYECKUE CBOMCTBA Xpoma, MEU 1
UX COEOUHEHUN

XuMHdecKre CBOMCTBA IIMHKA, JKeje3a ’
HUX COeNUHEHNN

[TpakTuyeckas padora Ne 2. "Pemenune
9KCHEPUMEHTAIbHBIX 33134 110 TeEME
«Mertamab»"

HemeTamiel, ux MOJIOKEHUE B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMeHToB . 1. Menaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

duznueckre cBOMCTBAa HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/Jia, cepbl, hocdopa u yriaeposa)

XUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI
U UX COSTUHEHUN

XuMHuecKue cBoiicTa a3ota, pocodpa u
AX COeINHEHHH

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPEMHHS M UX COETMHEHUI

IIpruMeHeHne BaXXHENUIINX HEMETAIUIOB U
UX COeINHEHUH

O0001eHHE U CUCTEMATU3ALINS 3HAHUI
o teme «Hemeramnel»y. BeruncineHus mo
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28

29

30

31

32

33
34

YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXHMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"Hemeramnsl"»

KoHTposbHast pabota 1mo Temam
«Metamael» 1 «HemeTamie)

HeopraHquCKHe N OPraHUu4YCCKHUE
KHCJIOTHI. HeOpFaHI/I‘ICCKI/IC u
OPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBsI3b HEOPTAHUUECKUX U
OpPraHMYECKUX BEIIECTB

Poib xuMun B 00ecrieyeHuH
HKOJIOTMYECKOH, SHEPreTHIEeCKON U
MUIIEBON 0€30MacCHOCTH, PA3BUTHHI
MEIUINHBI

[IpencraBnenust 00 00X HAYYHBIX
MPUHITUTIAX TPOMBIIIEHHOTO MTOJTYYSHUS
Ba)XKHEUIIINX BEIIECTB

Yenosek B MHPE BEUICCTB U MAaTCpHUAIOB

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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