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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanuuny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHMS
denepanbHOll 00pa3oBaTeNIbHONW MPOTPAaMMBI CpeAHEero o01iero o0pa3oBaHMS
(®OIT  COO), npencraBneHHbIX B DeaepanbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cranpapre COO, c¢ yuérom Konmenmuu mnpenomaBaHus
y4eOHOTO TIpeaMeTa «XHUMHUs» B 00pa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoi
deneparuy, peaM3yIOIINX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX ToNokeHni «Crtparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oeneparuu Ha niepuod a0 2025 roma» (Pacmopsbkenne IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe NPOrpaMMmbl MO XMUMHH, K ONPEIEICHHUIO
oO1mielt cTpareruu 00ydeHUs, BOCITUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera « Xumus» aist 10—-11 kiaccoB Ha 6a30BOM ypPOBHE COCTaBUIIH
koHuentyanbHbie nosioxkeHus PI'OC COO o B3aMMOOOYCIIOBJICHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHUST U TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTebHONM  OpraHu3allii, SBISETCA HEOThEMJIEMON 4YacThlo HX
oOpazoBaHHOCTH. OHO CIY>XHT 3aBEpIIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[IEHHOCTEH, MPHUCYIIUX
IEJIOCTHOM CHCTeME XUMHUYECKOTO o00pa3oBaHusA. T IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXe OJKOJOIMYECKM OOOCHOBAaHHOTO OTHOLIEHUSI K CBOEMY
3I0POBBI0 W TPUPOAHOW cpeae. Peammsyercs xuMmmueckoe oOpa3oBaHUE
oOydJaronuxcsi Ha ypoBHE CpefHero o01iero o0pa3oBaHus CPEACTBAMU YUEOHOTO
npeaMera «XUMHUS», COJIEp)KaHHUE M TMOCTPOCHHE KOTOPOTo OIpEAesieHbl B
nporpaMMe MO XHMHUU C Y4YETOM cChenudUKd HayKu XUMHUHU, €€ 3HAYCHUS B
MO3HAHWW TIPHUPOABl U B MAaTEPHUATLHON JKM3HU OOIIECTBA, a TaKKe C Y4ETOM
o0ImuXx 1enell W MPUHIUIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanum.

XuUMHSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO pOjb B
COBPEMEHHOW IUBWIIM3AINH, B CO3/IaHUU HOBOW 0a3pl MaTepuaIbHOU KYyJbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMUPOBAHUE PAINMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXaIoleM MHUpPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKAa, KOTOopoe (popMupyeTcs B XUMHM HAa OCHOBE MOHUMAaHUS



BEILIECTBEHHOT'O COCTAaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU OO0JACTAMHU IPUMEHEHHUS.

TecHO B3aUMOJICUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOH YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJa M >KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUs Kak Hayka
co3ujaTelbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlIeHa Ha pElICHHUe
JIO0ABHBIX TPOOJIEM YCTOMYMBOTO PpA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HEPreTUYECKOM, MUIIEBON, YKOJIOTHYECKON 0€301MaCHOCTH U OXPaHbI 3J10POBbSI.

B cooTrBercTBHMM ¢ OOIIMMHM LENSIMH W MPUHIUIIAMH CPEIHEro oOIIero
obOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIN YPOBEHB
W3YUYEHHUSI) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MMOJTOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0O WM I BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKJIKYEHUS B JKU3Hb COIMyMa, IIPOJIOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMu  TipeAMeTa  «XUMHUSD»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmas U HeopraHWyeckass XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHWM MO HEOPraHWYECKOW XMUMHUU (C BKIIOYEHUEM 3HAHHUM U3 00Ield XUMUU) U
OpraHnyeckoil Xxumuu. @OpMHpPOBAHUE AAHHON CUCTEMblI 3HAHUN IMPU U3YUYECHUH
npeaMera o0ecreyMBaeT BO3MOXKHOCTb PAacCCMOTPEHHUS BCETrO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIINX MOHSITUM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuveckas XuMHs» copMupoBaHa B MporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOT0 TOJAXO0/Ja K U3Yy4YeHHI0 y4eOHOro wmarepuaia M oOyClOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHMX M  DJIEKTPOHHBIX
NPEICTaBICHUA O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB JIO CIIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEQUHEHHH. B Kypce OpraHMyecKkoll XUMHUU TNOJIy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs MEpBOHAYAIbHBIC
MIPEICTABIICHUS] O XUMHUYECKOUN CBSI3M, KIACCH(PUKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN PEAKIIUH.

[log HOBBIM yriaoMm 3peHusi B IMpeaMmeTe «XuUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCs HW3YUYCHHBIM HA YpPOBHE OCHOBHOTO 0OI1Iero oOpa3oBaHUs
TEOpEeTUYECKH MaTepuanl MU (HaKTOJIOTMYECKHE CBEJICHHUS O BEIIeCTBaxX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUS» 00y4aromuMcs IpeIoCTaBIseTCs BO3SMOKHOCTh OCO3HATh 3HAYCHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJO0JIOTMYECKUX TMO3HIIHM,
rIy0>)Ke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001IaroIeH 10 O0BACHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMM O BaXHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUH, & TaKXKE O XMMHUYECKUX peakUUsiX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHus jJomnojHsercs B Kypcax 10 um 11 knaccos
JJIIEMEHTAMHU COJEP’KaHHs, WMEIOIIUMH KYJbTYpOJIOIrMYECKUA W MPUKIAJIHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT IMOHMMAaHMIO B3aMMOCBSA3M XHMHHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHON W MPaKTUYECKOU
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIWTAaHUIO YBa)XXEHUS K IIpolieccy
TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUUECKUX NMPHIOKEHUN XUMHUH, TOMOTarOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh WHGOpMAIUIO U
OpUMEHSATh €€ MJi TOMNOJHEHUs 3HAHWM, peleHUs HWHTEeIUIEKTyalbHbIX |
HKCIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX 3a7au. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUS» ~ JAHHOTO  yPOBHS  M3Y4YEHUS OPUEHTHUPOBAHO  Ha
dbopMupoBaHrEe y O0Yy4YarOIIMUXCSd MHUPOBO33PEHYECKONW OCHOBBI JUIsl MOHUMAHMS
¢unocopckux HAEH, TaKUX KaK: MaTepualbHOE €IMHCTBO HEOPraHMYECKOTO M
OpPraHUYECKOTO MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEILIECTB HX COCTaBOM U
CTPOEHHEM, [I03HABAEMOCTb IIPUPOJHBIX SBICHUU IYyTEM SKCHEPUMEHTa U
pelieHusl MPOTHBOPEYMH MEXIy HOBBIMM (akTaMu U TEOPETUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTMYECKUX MpoOIeM, a
Takxke MpolseM cOepeKeHUsI FHEPTETUYECKUX PECYPCOB, CBHIPhS, CO3aHMUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmane pemenus 3amad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
oOyyJaronuxcsk TPUHATbIE MNPOrpaMMOM MO XUMHUU MOJIXOJbl K OINPEAEIICHUIO
COJIEp’)KaHUsl M TIOCTPOCHUS TMpeAMeTa TNpeayCMaTpuBaloT (popMHUpOBaHUE
YHUBEpPCAIbHBIX Yy4Y€OHBIX JEWCTBUH, HMEOLIMX 0a30Bo€ 3HAYEHUE IS
pPa3NUYHBIX BHJOB JICSITEIIBHOCTU: pEUIEHUs MpoOJieM, T[OWCKa, aHaiu3a u
00paboTKu nH(pOpMaIi, HEOOXOIUMBIX JJIsi MPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIEA0BATENIbCKON AESITENBHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHMH
XUMUHU.

B npaktuke npenojaBaHMs XMMHM Kak Ha YpPOBHE OCHOBHOTO OOIIETro
0o0pa3oBaHuUs, TaK U HA YPOBHE CpPeHEro o01Iero o0pa3oBaHus, MPU ONpPeEEICHUN
COJIEpKATEIbHOM XAPAaKTEPUCTUKHU LEJIed W3Y4eHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAMIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeSATENbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOJMYECKOM TOYKHM 3PEHHsS] TaKOW MOJXO0J K OMNpPENEICHUI0 LeJed H3ydeHHs
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJIIMM HM3YyYEHHs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHue CUCTEMbl XUMHUYECKMX 3HAHMM KAk  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KII0YEBbIE MOHATHUS, (QyHAaMEHTaJIbHbIE 3aKOHBl M TEOPUU XUMUH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHE W INOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS,

e (OpMUPOBAHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX [MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlUHidl, HEOOXOIUMBIX ISl MPUOOpETEHUS
YMEHUI OpUEHTUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SBIICHHH,
MUMEIOIINX MECTO B PUPOJIE, B IPAKTUYECKON U TIOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHUI M CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIO/IEHUEM
U OOBSICHEHHMEM XUMHUYECKOIO 3SKCHEPHUMEHTa, COOJIIOJEHUEM MpPaBUII
0e30macHOro OOpaIIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ atumM, conepkaTesibHasi XapaKTEpUCTUKA LEeJIed U 3aa4 U3y4CHHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMHU B CHCTEME cpeHero oomero odpa3zoBanusa. CerogHs B
OpEenoJaBaHUM XUMUM B  OOJbIIEH CTENEHH OTAAETCS  MPEANOYTEHUE
INPAaKTUYECKOH KOMIIOHEHTE COJIep)KaHusi OOydyeHUus, OpPHUEHTUPOBAHHOM Ha
IOJIFOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHOM OpraHu3alluy, BIAJCIOLIETO HE
HAaOOpOM 3HaHUM, a (QYHKIUMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh cHoco0aMu u
YMEHUSMU aKTUBHOI'O MOJYYEHHs] 3HAHMM M NMPUMEHEHHS UX B PEAIBHON KU3HH
JUISl pELIEHUS] TPAKTUYECKUX 3a/]1a4.

B cBsa3u ¢ 3TMM npu u3ydeHHMH IpeaMera «XHUMMs» JOMHUHHPYHOIEe
3HaUYEHHE MPUOOPETAIOT TAKKE LIENU U 3a]1a4H, KaK:

ajanranus o0y4aromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIETOCS MHpA,
(¢opMupoBaHHE  MHTEJUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX
pEelIeHNI B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMHU U UX
IPUMEHEHUEM;

¢opMupoBaHne y OOy4arOmMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINH), HMEIOIIMX YHHBEPCAJIbHOE 3HAUEHUE MJIs pa3jIMYHbIX BHJIOB
NEeSATENbHOCTH: PelIeHUs] Mpo0seM, MOUCKa, aHalu3a U 00paboTku MH(pOpMaIuH,
HEOOXOIUMBIX JUIsl TPUOOPETEHHUS ONBITA JACSITENBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B MO3HAHUW XMMUH, & TaKXKE JUIS OLUEHKH C MO3HUIIHN



AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHYECKHX
MPOIIECCOB HA OPTaHMU3M UYE€JIO0BEKa U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00yJarOIIMXCA: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBHUH C )KU3HECHHBIMU TTOTPEOHOCTSIMU, HCIIOIH30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTHM JUIsl TIOMCKA U aHaIn3a yueOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U PA3BUTHE Y OOYYAIOIIMXCSA aCCOIMATUBHOTO U JJOTUYECKOTO
MBIIIUICHUS, HAOJIIOAATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPHIC
0COOEHHO HEOOXOJIMMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcss YOEXKIEHHOCTH B TyMaHUCTUYECKOUN
HANpaBIEHHOCTH XUMHUH, €€ BaXXHOW PONHM B PEHICHUH TIOO0AIBHBIX MpoOieM
paIoHaIBHOTO MPUPOAONOIB30BaHNUs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUs TPUPOJHOTO PABHOBECHs, OCO3HAHUSA HEOOXOJUMOCTH OepeKHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAaHUS TMOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueGHoM maHe cpenHero ooOmiero o0pa3oBaHHA MpeaAMET «XHUMHUSD)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeAMETHON o0siactu «EcTecTBEeHHO-HAayYHbIC
IPEIMETHD».

OO61iee yncno 4acoB, OTBEAEHHBIX ISl U3yYEHHS] XMMHUH, HA 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBaHus, coctaBisger 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezeno), B 11 kiacce — 34 gaca (1 yac B Heeno).



COJEP)KAHUE
OBYYEHMUSI 10 KJIACC
OPITAHUYECKASI XUMUSI

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUM

[IpeamMer opraHnyecKkor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB U MATEPUAIOB. Te€OpUsi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE TTOsI0OkKeHUSI. CTPYKTYpHBIE (OPMYIIBI
OpraHu4yecKkux BemecTts. lomosiorus, wusomepus. XHUMHYECKas CBA3b B
OPTraHUYECKUX COCMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o KilacCU(pUKALMKM OpraHUYEecKUX BemecTB. HoMeHkiaTypa
OpPraHUYECKUX COEOUHEHUM (CUCTEMaThyecKas) ¢ TpHUBUAJIbHbIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M WX MPEBPALICHUI:
O3HAaKOMJIEHHME € 00pa3suaMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOIIOJCHHUE W
OINMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPALLICHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuH (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psa. MeraH W 3TaH —
OpOCTEUIINE MNPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuMyu 3aMenieHus W TOPEHHUS), HAXOXKJICHHE B MPUPOAE, IOIYyYEHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN Psif. DTWIEH U MPONWIEH —
OpOCTEUIINE MNPEJCTABUTENIN AJIKEHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMu THAPUPOBAHMS, TAJIOTEHUPOBAHMS, THUApATAllUU, OKHUCJIEHUS U
MOJIMMEPHU3ALIIH ), TTOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyTtagueH-1,3 u MmetunOyranuen-1,3: crpoeHue, BaKHEUIIME
XUMUYECKUE CBOWCTBA (peakuus nosuMepusanuu). [lomydyeHne CHHTETHYECKOTrOo
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psifl. AlLIeTHIIEH
— TPOCTEHUIINNA TPEICTABUTENh AJIKMHOB: COCTaB, CTPOCHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,
TOpEeHUsl ), MOJyUYCHUE U TPUMEHEHHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu TaJIoreHUPOBAHUSI U HUTPOBAHUS), MOJYYEHUE U PUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMuieckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyYeHue U npumeHerue. TOKCUIHOCTD



apeHoB. ['eHeTHyeckasi CBsSI3b MEXIY YIJIEBOJOPOAAMH, MNPUHAJICKAILIUMUA K
Pa3IMYHBIM KJIACCAM.

[IpupoHbIE WCTOYHHUKH YTIIEBOAOPOJOB. IIpUpOoaHBIA Ta3 W NOMYTHBIE
HedTanbie ra3pl. HedTs m e€ mpoucxoxnaenue. CriocoObl mepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMUYECKUH, KaTaIUTHYECKUM), mupoiu3. [IpomykTsl
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YyYE€HHUS BEUIECTB M HX MpPEBPallCHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMH IUIacTMAacC, Kay4YyKOB U PE3UHbI, KOJJIEKIIUU
«Hedptb» u  «Yroib», MOJETUPOBAHHUE  MOJIEKYJ  YIJIEBOJAOPOJAOB U
TaJIOT€HONPON3BOIHBIX, MTPOBEJACHUE MPAKTUICCKON PaOOTHI: MOJYyYCHHE ITHIICHA
Y U3YUYCHHUE €TO CBOWCTB.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTA PEAKIMH 10 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

Kuciiopoacoaep:xkamue opraHu4ecKue coeJUHEHHU s

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHONI W 3TAaHOJ: CTPOEHUE,
dbu3uyeckre M XUMUYECKHUE CBOMCTBa (peakiuu C AaKTUBHBIMU METalaMu,
rajoreHoBOJIOpPOJIaMH, TOPEHUE), NpPUMEHEHUE. BOIOpOJIHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJa U 3TAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaTroMHbl€  CHUPTHL.  OTUJIEHIJUKOJIb W  TJIMUEPUH: CTPOECHHUE,
dbu3uyeckre W XHUMHYECKHE CBOMCTBa (B3aUMOJIECHCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, KaueCTBEHHAsl peaklvsi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opraHusM yenoseka. [[pumMeHeHrne rmmuepruHa U STUIICHIIUKOJS.

@DeHOoJI: CTPOCHHE MOJIEKYJbl, (U3NYECKUE W XUMUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue penona.

Anbaeruapl U Kemowuwvl. DopManblerujl, aleTAIbIACTUI: CTPOECHHUE,
dbu3nYecKre U XUMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJICHMSI,
KAueCTBEHHBIE PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHCIOTh. MypaBbUHAS W
YKCYCHAasl KUCJIOTBI: CTPOCHHE, (PU3MYECKUE U XMMHYECKHUE CBOMCTBa (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakuus 3TEPUPUKALMH), TOJYyYEHUE U NPUMEHEHHUE.
CreapuHOBasi ¥ OJIEMHOBAsT KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMNX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

CnoxHble 3Qupbl Kak TMPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [uaponus
cnoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupos. buonoruyeckas
POJIb KHPOB.



VYrineBoapl: cocTaB, KilaccUpUKalMs ~ YriaeBoaoB  (MOHO-, JU- H
noJyiucaxapubl). I'oko3a — npocTeduii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3NYECKHE M XHUMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE C
runpokcusiom meau(ll), oxuciaenne amMmmuayHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnrono3a kak npupogHsle noauMepsl. CTpoeHue Kpaxmania U
HEeJUTI0103bl.  PU3nYecKkue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THIposus,
KaueCTBEHHAsI PEaKIIUs C UOJIOM).

OKCHEPUMEHTAIbHBIE METOJbl HM3YYEHHMs] BEIIECTB M WX IPEBPAILECHUIA:
npoBeJieHHe, HaOMIOJCHHE U ONMUCAHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CHUPTOB, KAUECTBEHHbIE PEAKIIUU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHoJa
okcugoM Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIEHCTBHUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammomeiicTBHE Kpaxmalia C HOJOM),
IIPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbruncnenuss 1o ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTA PEAKIIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKLIUN).

A3oTcoeprkane opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHUYecKue coeluHeHus. Puznyeckue
U XMMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpumepe TiuiuHa). buonoruueckoe
3HAYE€HHE aMHHOKHCIIOT. [lenTuabl.

benku Kak NpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHMsS] BEIIECTB M WX IPEBPALLCHUI:
HAOJIIOICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalis OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLIUU OEJIKOB.

BbicOKOMOJIEKYIsIPHBIE COCTUHEHH S

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHA —
NOJIMMEPU3ALMS U MIOJTUKOHACHC AL,

DKCHEpUMEHTAIbHbBIE METOJbl M3YYEHHUs] BEIIECTB M WX MPEeBPAILCHUIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanuss MeXIpeIMETHBIX CBS3CH MPU U3YUCHUH OPTraHUYCCKON XUMUU B
10 kyacce OCYUIECTBIISIETCS Yepe3 HCIOJb30BaHHWE KaK OOIIMX ECTECTBEHHO-
HAYYHBIX TOHATHN, TaK W TOHATHUN, SBISIOMINXCS CHUCTEMHBIMU ISl OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mIme eCTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIA (haKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAIHN3, CUHTE3, KiIacCU(pUKals, MePUOAUIHOCTh, HAOII0CHHE,
U3MEpEHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: Marepus, DJHEpPrus, Macca, aroM, DJEKTPOH, MOJEKYJa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (PU3NYCCKUE BETUIMHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranmsm, Omochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMONOTUYECKH AaKTUBHBIC BellecTBa (OEIKH, YIJIEBOJBI, >KHPHI,
(bepMeHTHI).

I'eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOILIIUBO,
pecypchl.

TexHonorus: MNHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMS,
MOIOIIIUE CPEICTBA, JEKAPCTBEHHBIE U KOCMETHUECKUE Tperaparhl, MaTepHalbl U3
WCKYCCTBCHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIASA N HEOPI'TAHUYECKAA XUMUSA

Teopernyeckue 0CHOBbI XMMHHU

XuMUYEeCKH 3ieMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHA
000J104Ka. DHEPreTUYecKre ypoBHM, TOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpe/eiieHUs AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHUOIOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoauueckass cucTeMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBa3b MEPUOJANYECKOTO 3aKOHA W [leproanyeckoil CUCTEMBbI
xuMuueckux anemeHToB [[. Y. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TpPYyIINaM H TEepUojaMm.
3HaYeHHUE NIEPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKash CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJIIpHASI W MOJsIpHAas, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBI U JIOHOPHO-
akienTopHblil). BogoposHas cBs3b. BaleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MoHbl: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO WM HEMOJIEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o gucnepcHbIX cucTtemax. VICTHHHBIE M KOJJIOMAHBIE PACTBOPBI.
MaccoBas 1011 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOPraHMYECKUX BEIIECTB. |'€HETHMYecKas CBA3b HEOPraHMYECKHX BEILECTB,
MPUHAICKAIIUX K PA3IUYHBIM KJ1accam.

Xumudeckass — peakius.  Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHMYEeCKOM M OpPraHWYECKOW XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peaklny, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (hakTopoB. OOpaTumbie
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTponutuyeckas auccouuanusa. CuiibHbIE U ciaadbie anekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIIEpUMEHTAIbHBIE METOJIbl W3YyYEHHUsS BEIIECTB M HX MpPEBpalllCHUN:
nemMoHcTpauus Tabnun «llepuonuueckas cuctema xumudeckux sinementon 1. U.
MeHneneeBay, u3ydeHue MoJeleld KPUCTAUIMUECKUX PEHIETOK, HAaOMIoJACHUE U
OMUCAHUE AEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3ioKeHUe MepoKcuaa
BOJIOPOJA B IPUCYTCTBUM KaTAJIN3aTOPa, ONPEACIECHNUE CPEbl pACTBOPOB BEILIECTB
C TOMOUIbI0O YHUBEPCAIBHOIO HWHJUKATOpAa, pEaKIHH HMOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl « BiusiHue paznudyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU pEeaKIum».

Pacuérnrle 3agaun.

Pacuétel 1O ypaBHEHMSAM XUMHYECKHX pEAKIHM, B TOM YHCIIE
TEPMOXHUMUYECKUE PACYETHI, PaCU€Thl C HCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumust

Hemerammer.  Ilonoxenne HemeraiuioB B llepuognueckord  cucreme
xuMudeckux snaeMentoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUS HEMETAJIOB (Ha Mpumepe
KHCJIOpOJIa, cephbl, hochopa u yriaepoa).

XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TallOT€HOB, CEphI, a30Ta,
docchopa, yriepoga WU KpEeMHHs) W HX  COCIMHEHHH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COCIMHEHUM.



Mertamnsl. [lonoxenue merannoB B Ilepuoandeckoil cucteMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMS 3JIEKTPOHHBIX 000JOUEK
aToMoB MeTaiuioB. O0mue pusndeckrue cBoicTBa MeTamuioB. CIlaBel METaJIOB.
DIIEKTPOXUMHUYECKUIN P HANIPSYKEHUI METaJUIOB.

XUMHUYECKHE CBOWCTBA BAKHEHIIUX METAJIOB (HATPUM, Kalui, KablIHM,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mme crocoObl momydeHus: MetauioB. [I[puMeHeHne MeTajioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YUY€HHUS BEIIECTB W WX MPEBPALCHUI:
U3YUYEHHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00Opa3lOB HEMETAIIOB, PEIICHUE
AKCIICPUMEHTAIBHBIX 3a/1a4, HAOJIOJCHWE W OIHMCAaHHE JICMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHMCTBHE THAPOKCHIA ATIOMUHHUS C PacTBOPAMHU
KHUCJIOT U IIeJI0Uel, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHbie 3a1aun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKI[MU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOTMYECTBA BEMICCTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJTHO
Y3 BEIIECTB UMEET ITPUMECH.

XMMHUS U KU3Hb

Ponp xuMum B oOecriedeHHH SKOJIOTHYCCKOM, SHEPreTHYSCKOM M IHUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIIH.

[IpencraBienuss 00 OOHUX HAYYHBIX MOPUHIUIIAX [POMBIILICHHOTO
MOJTYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB. BAXKHEHUIIHNE CTPOUTEIIBHBIC
Martepuaiabl, KOHCTPYKIHOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEepaMHUKa,
Matepuanbl sl 3JICKTPOHUKH, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHSI M 3I0pPOBbE YEJIOBEKA: IIPAaBWJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 MCIOJIH30BaHUS MPENapaToB ObITOBOM XUMHHU
B MOBCEIHECBHOM KU3HU.

MexrnpeaMETHBIE CBS3H.

Peanuzauuss  MeXnpeaMeTHbIX  CBA3€d 1OpH  K3ydyeHUH oOwmed u
HEOpPraHW4YeCKOW XUMUHU B 11 Kilacce ocymecTBisieTcsl Yepe3 UCIOIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHITHH, SIBJISIOIIMXCS
CHUCTEMHBIMM JJIs1 OTACJBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: Hay4HbId (haKT, THUIMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilacCu(uKamms, NEePUOJANIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.



®usuka: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKHI YPOBEHbB, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIeCTBA, (PM3MUCCKHUC BEIUYMHBI U CIIHMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kieTka, opraHu3M, OJKocHcTema, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadms: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJE3HBIE HCKOIIAeMbIe, TOILIHMBO,
pECYpCHI.

TexHomorusi: XMMHUYECKasi MPOMBIILICHHOCTb, METAJLTYPIusi, IPOU3BOJICTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIbCKOXO3MCTBEHHOE IMPOU3BOJICTBO, IHUILEBAs
IPOMBINIJICHHOCTh,  (hapMameBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETUYECKHX IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATHI OCBOEHU A ITPOI' PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOyJaronMMucss MporpaMM CpelHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbiM). HayuHo-Meroauueckol OCHOBOM ISt
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOTPaMM CPEIHEro oOIero
o0Opa30BaHUsl SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BBIICICHBI CIEAYIONIUE COCTABIIAIONIUE:

OCO3HAaHHE OOYYAIOIMIUMHCS POCCUUCKOM TIpa)KJaHCKOW HICHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4i€ MOTUBALIMH K OOYUEHHIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4Ke MPaBOCO3HAHUS SKOJIOTMUECKOW KYJIbTYpPbhl U CIIOCOOHOCTH CTaBUTh
LEJIN U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOW M BOCHUTATEIbHOW JCSATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COLUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPa)KJAHCKOro OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMHd W TpaBWIaMHM  TOBEJIEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA MpeaMeTa «XUMHUS»  OTpaxaroT
c(OpPMUPOBAHHOCTh ONBITa IO3HABATENILHOM M MPAKTHUECKON JeATEeIbHOCTU
oOyyJaronmxcst 1o peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHU:

1) rpakaaHCKOr0 BOCIMTAHMSA:

OCO3HaHUs 00YyYaIOIUMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NpPEACTaBICHUSI O COLMAJIbHBIX HOpPMax U MPaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBITOJIHEHHUH
XUMHUYECKUX KCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMeHTBI IPYTUX MPU aHAJIU3€ Pa3IuvHbIX BUIOB YUEOHOU NEATEIHbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHHUA:

LHEHHOCTHOIO OTHOLIEHWS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBEHHON XMMUM;

yBaXEHUSI K MPOLECCY TBOpPUECTBA B 0O0JACTH TEOPUM W MPAKTHUYECKOTO
OPUMEHEHUS XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAYyKU €CTh PE3yibTaT
JUIATEbHBIX ~ HAONIOEHUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpECAa M II03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCJEAYIOIIEM
aHanu3e MH(pOpMaALMU O MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMU,
Y NIPUHAMAaTh OCO3HAHHBIE PELICHUS, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBAPHUIIEH C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE IOCIEACTBUH ITHX
MIOCTYTKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHUMAaHUSl IEHHOCTEH 370poBOTO W Oe3zomacHOro oOpasza >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/10POBbIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpallleHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JIEATEIbHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HHJIMBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEACTBUNA U HENPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOrIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIIENOBATENbCKON
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWHM MPAKTUYECKUX 3a]a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



UHTEpEca K MPAaKTUUYECKOMY M3YUYEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YKCJIE Ha OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIOAIM TPyJa U Pe3yabTaTaMm TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHJIMBUIYaJIbHOW TPAEKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3ali COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJ1IeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KAaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMaHUsl TJ00aJIbHOIO XapakTepa SKOJIOIMUECKHUX MpoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSTHUE TPUPOIHON U COLUATBHOU CPEAbL;

OCO3HaHUS HEOOXOJUMOCTH WCIOJb30BAaHUSA JOCTHKEHUNW XUMHH JUIS
pELIeHUs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUATHSA JECHWCTBUM, NPHUHOCAIIUX Bpel OKPYKAIOIIECH
OPUPOAHON cpefie, YMEHHsI MPOrHO3UPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTHMUYECKHE
NOCJIECTBUA NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATH HX;

HAJIM4YXs PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON M COLIMAILHOMN
IPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKY;

NOHUMaHUSl CHeUUu(PUKA XUMUM Kak HAayKH, OCO3HaHHMs €€ pojau B
(GOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIOCTHOTO
IOpeICTaBICHUs 00 OKpY)KarollleM MHpE KaK O €IMHCTBE MPHUPOJAbI U YelIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pELIeHUH NpoOJieM COXpaHEHMs
IPUPOAHOTO PAaBHOBECHUS,

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUU JUII  COBPEMEHHOMU
UMBUJIM3AIMKA: B €€ TIyMaHUCTHUYECKOW HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3/IaHMU HOBOHM 0a3bl MAaTEPUAIbHOMN KyJIbTYpPBl, PELICHUN TTI00aIbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, DJHEPIE€TUYECKOM, NMUIIEBOU U
9KOJOTMYECKON 0€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEUYEHHH YCIOBUMN
YCIEIIHOTO TpyAa M OKOJOTMYECKH KOMMPOPTHOM JKM3HM KaXJOro dieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TOHUMaHUS CYIIHOCTH METOJ/OB
NO3HAHUs, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BATh



ToJTy9aeMble 3HAHMS IS aHAJIU3a W OOBSICHCHUS SIBJICHUI OKPYKaroIero Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeNaTh 000CHOBAHHBIC 3aKTIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIOJIb30BaTh XUMHUYCCKHUE 3HAHUS JUIs
pereHus IPoOJIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATENCKON IEATEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHHUIO M
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHHU B
COOTBETCTBHH C )KU3HEHHBIMH MMOTPEOHOCTSIMH,

MHTEpPECca K OCOOCHHOCTSIM TPy/ia B PAa3IHYHBIX cdepax nmpodecCHnoHaATbHON

NEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpeaMera «XUMHUsS» Ha
YPOBHE CPEeHEr0 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaUUMble N1 (OpMUPOBAHHS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKITPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPaXKAIOINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CIHEeONU(PUKYy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPTHS, SBIICHHE,
mpoliecc, CUCTeMa, Hay4YHbId (PaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCCIeI0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHUBEpCAIbHBIC YUCOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

pEryJsTUBHBIE), o0ecreunBaroIye dbopmupoBanue GbyHKIIMOHATBHON
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00yYaroINXCs;
CIIOCOOHOCTD oOyuaromxcs UCIIOIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE yueOHbIE
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4€OHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUAMU.

OBianenue YHHBEpPCaJIbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
NEeHMCTBUAMM:

1) 6a3oBble JIOrHUYECKHUE TeHCTBHUA:

CaMOCTOATENbHO  (QOpMyJNIHMpOBaTH M aKTyallM3UpOBaTh  Ipodsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LEJIN ACATEIbHOCTH, 3a1aBas IAapaMeTpbl M KPUTEPUM HX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTH C OCTABICHHBIMU LIESIMU;

UCIIOJb30BaTh MPU OCBOCHHWM 3HAHUW NPHUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJIEJIATh XAapAaKTEPHbIE NPU3HAKA NOHATUN M YCTAaHABIMBATh MX B3aUMOCBS3b,



WCIIOJI30BaTh COOTBETCTBYIONIUE IMMOHATHS IS OOBSICHCHHS OTACIIbHBIX (DAKTOB U
SIBIICHUI;

BEIOMpAaTh OCHOBAaHUS W KPUTEPUU IS KIAcCU(HUKAIMK BEIIECTB W
XAMUYECKUX PEAKIINM;

yCTaHABIMBATh IMPUYUHHO-CIEJACTBEHHBIC CBSI3W MEXKIYy H3ydaeMbIMHU
SIBJICHHSIMU;

CTPOUTH JIOTHUECKHE pPACCYXKICHUs (MHIYyKTUBHBIC, EAYKTUBHBIE, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKTIOUCHUS;

IPUMEHSATH B MPOIIECCe TTO3HAHUS, UCIIOJIb3yEMbIe B XUMUHA CHUMBOJIMYECKUC
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICTHLHBIC MPECTABICHUS — XUMHUYCCKHMI
3HaK (CMMBOJ) OJJIEMEHTa, XHUMHuYecKas (opmylia, ypaBHEHHE XUMHUYECKON
peaknuy — TMPU PEHICHUW Y4YeOHBIX IMO3HABATEIBHBIX M IMPAKTHYECKHX 3ajad,
PUMEHSTh Ha3BaHHBIC MOJICTLHBIC MPEJCTABICHUS JJIs BBIIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKHUX PEAKIIUN.

2) 0a3oBbIe MCCIIeI0BATEILCKUE 1eCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKHX
pEeaKLHnii;

dbopMyIMpOBATH LIENU U 33]1a4l UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSITEIBHO C(HOPMYJIHPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBHI /i1 (D)OPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEACHMUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIOMATh 32 XOJI0M
mpolrecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €r0 pe3ysbTar, (HOpMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMSI,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIIaHHON paboTe;

npUOOpETaTh OMBIT YYEHWYECKOH HCCIIENOBATEILCKOW W MPOCKTHOM
NESTETHPHOCTH, TPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS TMPaKTUYECKUX 3a/ad, MPUMEHEHUIO pa3InYHBIX
METOJIOB [TO3HAHMUS.

3) paGora ¢ uHpopmManmei:

OPHUCHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX WHMOpMaruu (HAydHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUJIOB U (Hopm
IIPE/ICTAaBIICHUS, KPUTHYCCKU OIICHHBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYHBOCTb;



(dbopMyIMpOBaTh 3aMpOChl U MPUMEHATh PA3TUYHBIE METOMBI MPHU TOUCKE U
orOope wuH(pOpManK, HEOOXOAUMOW [UIsl BBIMOJTHEHHS Y4YeOHBIX 3amay
OIPEACIEHHOTO THUIIA;

npUOOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBIICHUS
uHbopmMaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAyYHBIH SI3bIK B KauecTBE CpeAcTBa Ipu paboTe ¢
XUMHUYECKON HWHQOpMAIMe: NPUMEHATh MEXIpeAMeTHbIe ((du3mueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HATJISATHOCTH.

Osgi1aieHHe YHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU AelCTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCY’KJaeMON TeMbI B XOJi¢ AUajora U/uiu
JTUCKYCCUHM,  BBICKa3bIBaTh  HJeU, (POPMYJIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJIHEHUS TIPEIOKEHHON 3a/1a49H;

BBICTyIIaTh C MpE3EHTAIlel pe3yJbTaTOB MO3HABATENBHOW AESITEIHLHOCTH,
HOJTyYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJTHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii yIeOHOTO MPOeKTa U POPMYITUPOBATH BHIBOIBI
IO pe3yjibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUS IMO3UIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OgJ1ajieHHe YHUBEPCAJIbHBIMHU PeryJiSTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
NEeSTENbHOCTh, Ompenensis €€ Nenu M 3aJaud, KOHTPOJUPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraeéMblii  ajJrOPUTM JEUCTBUM MpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIEIOBATEIbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ dEKTUBHBIN CIMOCO0 MX penieHus ¢ y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a
Y CAaMOOIICHKH.

INPEIMETHBIE
PE3YJIBTATDBI 10 KIIACC

IIpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUM O XHMHYCCKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHU B I[IO3HAHUM SIBJIICHUU



npuposibl, B  (OPMUPOBAHUM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3aau
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cperne;

BJIQJICHUE  CHCTEMOW  XMUMHUYECKMX  3HaHHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHSTUS (XMMHYECKUWA JJIEMEHT, aToOM, DJJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTass M COKpami€¢HHas), MOJib, MOJIIpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOAHBIM CKeyneT, (yHKIMOHAJIbHAS TpYIIIa,
paauKa, u30MepHusi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCIIOPOJI U a30TCOJEpKAIIUEe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemniectB A. M. bytiepoBa, 3aKk0oH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalMe B OCHOBE MOHMMAaHUA MNPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SIBIICHUN, (DAKTOIOTMUECKHE CBEJCHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MPHU
OTMHMCAHUU COCTaBa, CTPOCHHUS U MIPEBPAIIEHUN OPTAaHUYECKUX COETUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMyn OpraHMYEeCKMX BEHIECTB W ypPaBHEHUN XMMHYECKUX PpEaKIIil,
W3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHMYECKUX BEIIECTB JJIS WJUTIOCTPALIUM MX
XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJJIC)KHOCTh HM3yUYCHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEACIEHHOMY
KJIaccy/Tpynne CcoeAuHeHU (yrieBOJOpO/Abl, KHUCIOPOJI M a30TCOAep Kaliue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COCJIMHEHMS), JaBaThb WM Ha3BaHUA IO
cucrematnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TPUBHUAILHBIC
Ha3BaHUS OTACJIBHBIX OPraHMYECKHX BEUIECTB (PTWIEH, NPOIMIICH, AalETUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (BeHos, dhopMmanpiaeruj, aneTanbAeruja, MypaBbUHAs
KHCIIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAs KUCJIO0Ta, CTEAPUHOBAs KUCIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUINH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKON CBSI3H B
OPraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH TIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa ajist 00bsiICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh ~ YMEHHMH  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
bu3uYecKkre M XUMHYECKUE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ITWICH, MPOMUJIEH, AalleTUJIEH,
Oyramguen-1,3, merunOyraaueH-1,3, OeH301, METaHOJ, 3TAHOJ, ITUJICHTIUKOIb,
TJIMLIEPUH, (PeHON, aleTanbJaerui, MypaBbUHAas M YKCyCHasi KUCIOTHI, TJIIOKO3a,
KpaxmaJl, 1eJITI0103a, aMUHOYKCYCHAsl KUCII0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUi C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJIHOTO
Colpbsd  (He(Thb, MNPUPOIHBIN Tra3, yrojp), CHOCOOBI HUX MEepepadOTKUu U
MPaKTUYECKOE TPUMEHEHHE MPOyKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUW TIPOBOJIUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakIuyu 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHHM BIJIAJIETh CUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU IIPU U3YUEHUU BELIECTB U
XUMUYECKUX sBJICHUH (HaOII0ICHUE, U3MEPEHNE, YKCIIEPUMEHT, MOJICITMPOBaHUE),
UCIIOIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JJIsI MPUHSATUS PEIICHUM B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBA3AaHHBIX C BEUIECTBAMU U UX
[IPUMEHEHUEM;

c(hOopMHUPOBAHHOCTh YMEHHM COOJIOIATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
NOCy/I0M U J1TabOpaTOpHBIM O00OpYJOBAaHHMEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJHATh XUMHUYECKHIM
AKCIEPUMEHT (TIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
STUJIEHA W W3Y4YEHUE €ro CBOWMCTB, KAUECTBEHHBIE PEAKIHMH OPraHUYEeCKUX
BEIIECTB, JICHATypalusi OENKOB MPH HArpeBaHWH, IIBETHBIE PEaKIUU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpuU OOpalieHuu ¢
BEILIECTBAMU U JIaDOPATOPHBIM OOOPYJOBAHUEM, TPEACTABISATH PE3YJbTATh
XUMUYECKOTO JKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
uHdopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  TpaBWIa  AKOJIOTHYECKU
1eaecoo0pa3HOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JESATEILHOCTA B IEJAX
COXpPaHEHMUSI CBOETO 3/I0POBbA M OKpPY’KAIOUIEH MPUPOJHONU Cpelibl, OCO3HABATh
ONACHOCTb BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAas cMbIcs Tokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUS W TPEJAOTBPAIICHUSI KX BPEIHOTO BO3ACHCTBHUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl OOYYarOIIMXCS C OTPAaHUYCHHBIMU BO3MOXXHOCTSMH 37I0POBbS: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHETBIX W CIHA0OBUIANIUX OOyYaroONIuXcs: YMEHHE WCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaitns ans 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOmmas W HeopraHuydeckas
XUMHUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOW  COCTaBIISIIOLIEH
€CTECTBCHHO-HAyYHON KapTUHBI MHpA, POJM XHMHU B TO3HAHUU SBJICHUM
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHUS MPAKTUYECKUX 3aad
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoIH, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTh, CTEIICHb OKHUCIICHUS, XUMHUYECKas CBSI3b
(KOBaJICHTHAs1, MOHHAs, METAJUIMYECKAs!, BOJIOPOAHAA ), KPUCTAINIMYECKAS PEIIETKA,
TANBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DICKTPOJMUTHI,  HEIJIECKTPOJUTHI,
3JIEKTPOJINTUYECKAsT JAUCCOLUAIMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHMYECKOM peakiui, XMMHUYECKOE€ DPaBHOBECHE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOIUTUYECKON Aucconuanuu, nepuoanueckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEUIECTB, 3aKOH COXPAaHEHMS U MPEBPAILLICHUS YHEPIUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMUH,
MHPOBO33PCHUYCCKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PAKTOJIOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€301MacHOM HCTIOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUU BBISBISATH XapaKTepHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, MUCIIOIb30BaTh COOTBETCTBYIOIIME MOHITHSA IIPU
ONMCAHUU HEOPTAaHMYECKUX BEIIECTB U UX NPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHMM HCIHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHus (OpPMyJ  BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId TIa3, YIVIEKMCIBIA Ta3, aMMHUaK, rali€Has
U3BECTh, HETaluI€Hask U3BECTh, INThEBAS COJNA, IUPUT U IPYyTHUe);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEACATh BAJICHTHOCTh U CTENEHb OKUCIEHUS
XUMHYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTIO COCTaBa, BHUJ XUMHUYECKOMN
CBA3M (KOBaJEHTHAs, MOHHAs, METAIUINYECKAsl, BOJOPOJHAs) B COEAMHEHUSX, THII
KPUCTAJUIMYECKON pEemIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJspHasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHMI;

c(hOpMUPOBAHHOCTH yMEHUI yCTaHaBJIMBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BEUIECTB II0 HX COCTaBY K ONpPEAENEHHOMY Kiaccy/TpyImie
COEIMHEHUH (MPOCThIEC BEIIECTBA — METAJUIbI U HEMETaJUIbl, OKCU/IbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI EPUOIUYECKOT0 3akoHa /I
N. MenneneeBa 1 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIINU;

c()OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMuueckux ayemeHToB JI. M. MenneneeBa, WCHoONb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMMUYECKHX JJIEMEHTOB M UX COCIWHEHUH
1o nepuojaam u rpymmam [lepuoandyeckoi cucTeMbl XUMUYECKUX 3eMeHTOB [l. W.
Menaeneena;

c(OpMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIAM;

c(hOPMHUPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKHE PEAKLUUU IO
pazIMYHBIM MPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
b deKTy peaxiuu, U3MEHEHUIO CTENEHEH OKWCIICHHS AJIEMEHTOB, OOpaTUMOCTH
peaxkiuy, y4acTHIO KaTajlu3aropa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTaBJISATh YPaBHEHHUS pPEaKUUid pa3IUYHbIX
THUIIOB, MOJIHBIE U COKPAIIEHHbIE YPABHEHUS PEAKUUNA HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(hOpMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBIM COCTAaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABAaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHCJIHMTEJIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuy OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHWMHUYECKHE IPOIIECCHI,
JekKalIMe B OCHOBE IMPOMBIIIJIEHHOTO TOJIYYEHUSI CEPHOW KUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH TPEACTaBICHUM 00 OONIMX HAyYHBIX MNPUHIUINAX U
AKOJIOTMYECKUX MPOoOJIeMaxX XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUH TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHUEM
MOHSTHUS «MAacCcOBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHWM Ta30B
IpU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA MM 00bEMa ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOr0 3¢ ¢deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHCHHSI MACCHI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIOIATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
NOCy/I0Ol U J1TabOpaTOpHBIM O00OpYJOBAaHHMEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJHATh XUMHUYECKHIM
AKCHEPUMEHT (pa3yioKEeHHEe MEePOKCHaa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpe/eJICHHEe CpeAbl PacTBOPOB BEUIECTB C IMOMOIIbIO  YHUBEPCAIBLHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIlu,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PeaklMu Ha cyibdar-, kKapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUSI, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJiad IO
teMam «Metamb»y U «HeMeramnel») B COOTBETCTBHM C MPaBHIAMH TEXHHUKHU
0€30MacHOCTU TIPHU OOpAIlIEHUH C BEIIECTBAMHU U JaOOpaTOPHBIM 00OPYIOBAHHEM,
NPEACTaBIATh PE3YyJAbTAaThl XMMHYECKOTO OJKCIEepuMeHTa B (opMe 3amucu
YpPaBHEHHN COOTBETCTBYIOIIMX pPeAKUUM U (HOPMYJIHPOBATH BHIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl W3 Pa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaIuu, MaTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  TpaBWIa  AKOJIOTHYECKU
1eaecoo0pa3HOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JESATEILHOCTA B IEJAX
COXpPaHEHMUSI CBOETO 3/I0POBbA M OKpPY’KAIOUIEH MPUPOJHONU Cpelibl, OCO3HABATh
ONACHOCTb BO3JICHCTBUS HA )KMUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mpuMepax CrIocoObl YMEHBIICHUS U
NpeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OpPTraHU3M YEJIOBEKA;

JUTsl OOYYArOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
OPUMEHSTh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIIETIBIX M CJIA0OBUIAIIMX OOYyYalOIMXCS: YMEHHE UCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. bpainst s 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoasnsie | IlpakTnueckue (uinpp )
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
Pa3pnen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKON XMMHUH
[Ipenmer opranndeckor xumuu. Teopus
1.1 CTPOEHHsI OPraHUYECKUX COEAUHEHUHN 3
A. M. bytieposa
Hroro no paszneny 3
Paznen 2. YrieBoaopoabl
2.1 IIpenenbHble yTIeBOAOPOABI — aJIKaAHbI 2
29 HenpenenbHble yrieBogOpO/Ibl: aJIKEHBI, 6 i
' aJIKaJIMEHbI, ATTIKUHBI
23 ApoMaTn4ecKue yriieBoaopobl 2
24 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
’ uX nepepadoTka
Hroro no pazgeny 13
Paznen 3. Kuciopoacoaepskanue opranndeckue coeJMHeHU s
3.1 Cruptsl. @enon 3
39 Anbperuasl. KapOoHOBBIE . |
' KUCIIOThI. CII0KHBIE SPUPBI
33 VYriesonsl 3 1




Hroro no paszneny 13
Pa3znen 4. A3orcoaepskaniue oprannyeckne coeJuHEeHUs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Uroro no pazneny 3
Pa3nesa 5. BoicokoMoJieKyIsIpHBbIE COeTMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

KoaunvecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM u¢poBbie
Ne n/m pasi Konrtpoasnsie | IlpakTHyeckue (uitpp )
NporpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHUECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BemiectBa. MHOTrOOOpasue 4
) BELIECTB
1.3 XUMHYECKUE PeaKun 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 Merasl 1
2.2 Hewmeramisl 1 1
)3 CBsi3b HEOPTAHMUECKUX U OPTaHUYECKHUX )
) BELIECTB
Hroro no pazgeny 17
Pa3zpnen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTHyeckue
padoTbI

Jdara
H3Yy4YeHH
|

DJIEKTPOHHBIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypcebl

[IpenmeT opraHuyeckoi XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUs OpraHUYECKUX
coequHennit A. M. bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o kiraccupuKamu
opraHudeckux BemiecTB. Homenkmarypa
(cuctemaTuveckasi) ¥ TPUBHAIBLHBIC
Ha3BaHUs OPTaHMYECKHUX BEIIECTB

AnkaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

pan

MeraH u 3TaH — OpoCTENIINE
MPEACTABUTENH AJIKAHOB

AJKeHBI: cOCTaB U CTPOCHUC, CBOMCTBA

OTUJEH U NPONUIEH — MPOCTENIINe
MIPEACTABUTENH AJIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YyUYCHHUE €r0 CBOHCTB»

Ankanuensl. byranuen-1,3 u




MeTunoyTanuen-1,3. [lomyuenue
CHUHTETHYECKOr0 KaydyKa U
PE3UHBI

10

AJKHUHEBL: COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKUH PSJL.
ALIETUIIEH — MPOCTEUIINI TPEACTABUTEND
AJIKWHOB

11

Brrunciienus no ypaBHEHHUIO
XUMHUYECKOHN peakiuu

12

ApeHbl: 6EH301 U TOTYOIL.
TOKCHYHOCTH apEHOB

13

I'eneTnveckas CBsI3b yTIIeBOOPOIOB,
MPUHAISKALUX K PA3IMYHBIM KJIaccam

14

[IpuponHbIE HICTOYHHUKH YIIIEBOAOPOOB:
MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

15

[IpupoaHbIE HICTOYHHUKH YIIIEBOAOPOOB:
MIPUPOIHBIN ra3 U MOy THBIE He()TSHBIE
rassl, He)Th ¥ MPOAYKTHI €€ nmepepaboTKu

16

Kontpoinbnas paboTta o pazaeny
«YTIIEBOAOPOABD)

17

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI U 3TaHOJI. BoopoaHas cBs3b

18

MHoroaToMHEIE CIIMPTHBI: STUJICHTJIMKOJIb U
TJIIMOCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYJIBI, (PU3NYECKHe
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20

Anpaerunpl: GopManbaeTu u
areTapaerung. AueTton




OnHOOCHOBHBIE TIpe/ieNIbHbIE KApOOHOBBIE

21 KHUCIIOTBI: MypaBbUHAs M YKCyCHAast

” [TpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJICMHOBASI KUCTIOTHI,

23 KakK MPeJICTaBUTENH BBICIIUX
KapOOHOBBIX KHCIIOT

24 MBpia Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHiCTBHE
Crnosxuble 3¢upbl Kak MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB

26 Kupsr: runponus, NpuMeHEeHHE,
Ouooruyeckas poib )KUpOB
VYrneBojbl: cocTaB, KJIacCHPUKAIUS.

27 Baxneiimme npeacraBuTeNnu: TiIOK03a,
bpykTo3a, caxaposa

)3 Kpaxman u nemntono3a kak mpupoIHbIe
MOJIUMEPBI
Kontponbnast paboTa mo pasaeny

29 «Kucnopojacoepxaiiyie opraHu4ecKme
COCIUHEHUSI»

30 AMUHBI: METHJIAMHH 1 aHUJIUH
AMUHOKHUCIOTHI Kak aM(OTepHbIE

31 OpraHNYeCKHUEe COCTUHEHUS, X
ouonoruueckoe 3HaueHue. [lentuabt

10 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A




3 OcHOBHBbIE IOHATUSL XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN. 1
[Inactmacchl, KaydyKH, BOJOKHA
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

Jara
U3yYeHU
|

DJIEeKTPOHHbIE
uupposwIie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMUYECKUH 3JIeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTYpamus aTOMOB

[Tepnonnueckuii 3akoH u [leprognueckas
cucTeMa XuMudeckux 3nementoB /1. U.
MeHneneeBa, ux CBA3b C COBpEMEHHON
TEOpUEH CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COSAMHEHUI 1O
rpynnam u nepuojam. 3HaueHue
NEPUOANYECKOTO 3aKOHA M CUCTEMBI
xumudeckux ayemenToB .M. Menaeneesa B
Pa3BUTHUU HAYKU

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BomopoHas cBs3b

BajieHTHOCTB. DIEKTPOOTPULIATEIIBHOCT.
Crenens okucienus. Bemectsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUSA

[IoHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOMAHBIE PACTBOPBHIL.
MaccoBas 10715 BEILLIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX COeTMHEHM. | eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, Pa3IMYHBIX
KJIacCoOB

Knaccudukarus XuMuuecKkux peakuui B
HEOPraHWYECKON U OPraHN4eCKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB;
3aKOH COXPAHEHHUs U IIPEBPAICHUS
DHEPIUHU IIPU XUMUYECKUX PEAKIUAX

Ckopoctb peakiun. O6paTuMble peakLuu.
XHUMHUUECKOE PAaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pas3In4HbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

11

DNeKTpoMTHYecKas Aucconuanus. [lonarue
0 BogopoiHOM nokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

12

OKUCITUTETHPHO-BOCCTAHOBUTEITLHBIE
peakuuu. [Tonstue 06 31exTponuze
pacIIaBOB U pacTBOPOB COJICH

13

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘IeCKHC OCHOBBI XUMUN»

14

Mertannel, ux nojgoxenue B llepuognueckoit
CHUCTEME XUMHUYECKUX 31eMeHTOB /JI. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. O01MEe PU3NIECKUE CBOWCTBA
METAJIJIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUN P
HanpsHKEHUH MeTalioB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KaIHi, KaTbIUH,
MarHui, aJIIOMUHUN) U UX COSAUHEHUIN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeIMHEHUN

18

XUMHYECKHE CBOMCTBA LIMHKA, JKeJle3a U UX
COCTMHEHUN

19

[TpakTruueckas padota Ne 2. "Pemenue
AKCTICPUMEHTAJIBHBIX 33]1a4 110 TEME
«MeTtamib"

20

HeMeTaHHBI, HUX IIOJIOKCHHUEC B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB /I. 1. Menpeneera u
0COOCHHOCTHU CTPOCHHUS aTOMOB

21

dusznyeckue CBOMCTBA HEMETAILIOB.
Annotponus HEMETaUIOB (Ha IPUMEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepoJia)

22

XHWMHUYECKUE CBOMCTBA IAJION€HOB, CEPBI U X
COCIMHEHU I

23

XuMHUECKUE CBOMCTBA a30Ta, pocodpa 1 Ux
COCIMHEHUN

24

XHWMHUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COeIUHECHUN

25

[IpuMeHeHne Ba)XHENIINX HEMETAIJIOB M UX
COCTUHEHUN

26

O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 110




TeMe «Hemeramnnsy. BrerancieHus
1o YpaBHEHUSIM XHUMHYCSCKHUX
peakuuii u TEPMOXUMHUYECKHE
pacy€Thl

[Ipaktrnueckas padota Ne 3. «Pemenue

27 HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeMe |
"Hemertamisi"»

)3 KoHnTposnbHas pabota mo temaM «MeTaubiy |
u «Hemeramibny

79 Heoprannueckue u opranndeckue KUCIOTHI. |
Heoprannueckue u OpraHM4ecKue OCHOBAHMS
AMdoTepHbIE HEOPTAaHUYECKUE U
OpraHuYecKkue coeAnHeHus. [ 'eneTnueckas

30 CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX !
BEIIECTB
Ponp xumMun B 00ecriedeHIU SKOJIOTHYECKOM,

31 SHEPreTUUeCKON U MUIEBOI 0e30MacHOCTH, 1
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 00 0OMKX HAYYHBIX

32 IMPUHIUIIAX IPOMBIIUIEHHOTO MTOJyYEHUs 1
BAKHEUILNX BEIIECTB

33 UYenoBek B MUpPE BELIECTB U MaTEPHAJIOB 1

34 XUMUS U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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