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MHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®enepauun», TpeOOBaHUNH K pe3ylbTaTaM
OCBOEHHUs (eaepanbHOM 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOIIEro
oopazoBanua  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHusi  ydeOHOro  mpeameTa «XUMHS» B 00pa3oBaTeNbHBIX
opraumsamusax  Poccuiickonn ~ @enepauuy, — pealM3yIOUIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTeruun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuony a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XUMUH, K ONPEIEIECHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—-11 kimaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IIeJeH, COoAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUM K YPOBHIO TOJATOTOBKH BHIITYCKHHUKOB.

XuMHUYecKoe o0Opa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThiO MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOrOo 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
NO3HAHUSl 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 00IIEH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOILICHUS K
CBOEMY 3JI0POBBIO U MPUPOIHOM cpee. Peanuzyercs xumuyeckoe oOpa3oBaHue
oOydJaromuxcs Ha ypoOBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBaAMU
yuyeOHOro mpeameTra «XHUMHS», COJAEpKaHHE UM TMOCTPOEHUE KOTOPOTo
OTIpEJICNICHbl B IPOrPaMME MO XMMHH C YYETOM CrelMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATHHOM JKU3HHU OOIIECTBA, a TAKKE C
yu€ToM OOImUX TIIeied M TMPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanus B Poccuiickoi
denepanum.

X¥MHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyIo poJib B
COBPEMEHHOW ITMBWJIM3AIlMM, B CO3JJaHMM HOBOM 0a3bl MaTepHAIbHOM
KyabTypel. OHa BHOCHT CBOM BKIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4YyHOrO MBIIUIICHUS, B CO3/JaHUE LEJIOCTHOrO MpEJCTaBICHUS 00
OKpY)KalolleM MHpPE KaK O €IMHCTBE IMPUPOABI U 4YEJOBEKa, KOTOpPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOUIEro MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAaMHU M BO3MOXHBIMH 00JIACTSIMU PUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBON KYJIBTYpbI, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPYyJla U KU3HHU KaXaoro wieHa oOmiecTBa. CoBpeMeHHasT XUMUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HalpaBlieHa Ha
peuieHrne riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS UEJOBEUECTBA —
CBIPHEBOM, DHEPreTUUECKOW, TIHILEBOM, JKOJOTHMYECKOW OE30MacHOCTH |
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIero
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 knaccel, 06a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOOydYarommxcsi,  HEOOXOJMMYK UM  JJIsl  BBIpAaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
NpPOJOJDKEHUsT O00pa3oBaHMsI B  pa3IMYHBIX O0JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChbl —
«Opranuueckass xumuss» U «OOImass U HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHWH M0 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMHH) U opranndeckoit xumun. @opmMupoBanue 1aHHON CUCTEMbI 3HAHUN MpU
U3yYeHUH TpeaMeTra O00ecrneurBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEro
MHOroo0Opa3us BeIIeCTB Ha OCHOBE OOUIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B MporpamMMme Mo XUMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K H3Y4YEHHIO Y4eOHOro marepuaia U O0O0YCJIOBIIECHA
UCTOPUYECKH OOOCHOBAaHHBIM  pPAa3BUTUEM 3HAHUM Ha  OMNpeAesIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TAaKXE Ha YPOBHE CTEPEOXUMUYECKHMX M JJIEKTPOHHBIX
npencTaBieHu o cTpoeHuu BemiecTB. CBelneHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJIEBOJOPOJOB JIO CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHuH. B Kypce opranudeckod XuMUU
NOJIy4aloT pa3BuTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHHs TE€PBOHAYAIBHBIC TMPEACTABICHHS O XUMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKLnH.

[lon HOBBIM yrJiOM 3peHHs B mpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBI Ha ypOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUSs
TEOPETUYECKUNA Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUS O BEIIECTBAX H
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOMYECKOTO 3aKOHAa C OOIIETEOPETUYECKHUX M METOHOJIOTMYECKHX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIIel 10 OOBIACHIIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, HX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, & TAKXKE O XUMUYECKUX PEaKLUUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnojiHsercss B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJACP)KAHMSA, HMCEIOLMMU KYJIbTYPOJIOTUYECKUN W
NPUKIIATHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3H
XUMUH C JpPYTMMHM HAayKaMH, DacCKpbIBalOT €€ poJib B II03HABATEIBHOM H
MPAKTHYECKOH JESITebHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKCHUS
K IpOLECcCYy TBOpYECTBa B OO0JACTH TEOPUM U TMPAKTUUECKUX MPUIOKECHHUH
XHUMHH, TIOMOTalOT BBIIYCKHUKY OpPUEHTUPOBATbCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX @poOJeMax, CBA3AHHBIX C XHMHEH, KpPUTHYECKU
OCMBICIIMBaTh HMHPOPMALMIO M MPUMEHATh €€ i1 IONOJHEHUs 3HAHMM,
pelIeHNs MHTEIUICKTYAJIbHBIX W OJKCIEPUMEHTAIBHBIX HCCIEH0BATEIBCKUX
3agad. B menom coxepikanue ydeOHOro mnpeamera «XHUMUsS» JAHHOTO YpPOBHS
W3y4eHUS] ~ OPUEHTUPOBAaHO  HAa  (GOPMHpPOBAHWE y  OOydJaromIuxcs
MHPOBO33PEHYECKON OCHOBBI JJIsI MOHUMAaHUs (PUIOCO(DCKUX HIIEH, TAKHX KaK:
MAaT€pUaIbHOE  €IMHCTBO HEOPTaHMYECKOIO M OPraHUYECKOrO0  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh



IIPUPOAHBIX SABJICHUNA IYTEM DKCIEPUMEHTA U PELICHUS IPOTUBOPCYUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKMX NpolieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBIPbs, CO3/aHHUS HOBBIX TEXHOJOTUHA U
MaTepuasoB.

B nmnnane pemenus 3amady  BOCHUTAHUS, pPa3BUTHUS M COLMAIU3ALMU
oOy4Jaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJXOJbI K OMNPEIEICHUIO
cCollepKaHUsI W TOCTPOEHUS IMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBaHUE
YHUBEPCAJIbHBIX Yy4YE€OHBIX JEHCTBUW, HUMEIOIUX 0a30BO€ 3HAau€HUE A
pPa3IUYHBIX BHJIOB JESTEIBHOCTU: pEIIeHUs MpoOseM, IMOUCKA, aHalu3a U
o0pabotku  uHpOpMalMK, HEOOXOIUMBIX JJIA NPUOOPETeHHs]  OMbITa
NPAKTUYECKONM W HCCNeoBaTEeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpaktuke npenogaBaHusi XMMHHM Kak Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE CpeaHero oOuiero oOpa3oBaHus, NpH
OTNpEJICTICHUH COJIePKATEIIbHON XapaKTEPUCTUKU LieJed M3yuyeHUs NperMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
¢bopMHUpOBaHME OCHOB XUMHUYECKOHM HAyKM KakK o00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON JEeATEIHbHOCTH 4YEJOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpPENENCHUIO0 IeJeil H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTIPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (QopMHpOBaHME CHUCTEMBl XUMHUUECKHUX 3HAHUH KaK BaKHEUIIICH
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOM KApPTUHBI MHpPA, B OCHOBE
KOTOPO# JIeKaT KJIIOUeBbIEe TOHSATHS, (yHIAMEHTaJbHbIE 3aKOHBI U
TEOPUM XHUMHHM, OCBOCHHME S3blKa HAyKH, YCBOCHHUE M TMOHHUMaHHE
CYLIHOCTH JOCTYIHBIX O0OOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEHN UX Pa3BUTUSI U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEACTABICHUNA O HAy4YHBIX METO/ax
MO3HAHUS BEIIECTB M XHMHUYECKHX PEAKIHMA, HEOOXOAUMBIX IS
npuOOpEeTeHUsT yMEHUH OpUEHTUPOBATHCA B MHpPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH H CHOCOOOB  JIESITENBHOCTH, CBSI3aHHBIX C
HaOMIOZeHHEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuiI 0€30MacHOT0 0OpaIeHus ¢ BEECTBAMH.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
W3Yy4YEeHHS MpEeAMETa B MPOrpaMMe MO XMMHMM yTOYHEHA M CKOPPEKTHpOBaHa B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerojHs B MPENoJAaBaHUM XUMHUHU B OOJIbLICH CTENEHU OTHaETCs
INPEANOYTCHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa30BaTeIbHOM
OpraHM3allu{, BIAJCIOUIET0 He Ha0OpoM 3HaHWM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PEIICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3u C¢ 3TUM npu H3yd4EeHHH MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE LETN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JMHAMHYHO pPAa3BUBAIOIIETOCS
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO pa3BUTOW JIMYHOCTH, TI'OTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  MPUHSITHIO
IPAMOTHBIX PEHICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), UMEIONIMX YHUBEPCAJIbHOE 3HAUCHUE MJIA Pa3IUYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TIOMCKa, aHaiu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JIeSITEIBHOCTH,
KOTOpasi 3aHUMAeT BaAXKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUN SKOJOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00YyYalolUXCs: CIMOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC TEXHOJOTHU JJIsi TIOUCKA H
aHajmu3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWHOpMaMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue # pa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTU, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IMPU ITUTAHUPOBAHUU U
IPOBECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcsa YOeXKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHM, €€ BaXXHOU POJU B pEIICHUU TI00abHBIX MPoOieM
palMoOHAIBLHOTO TIPUPOIOTIOJIH30BAHMS, TTOMIOJTHEHUS DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsi MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIICHHWS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKke
NPUOOPETEHUs OTbITAa HWCIOJIb30BAHUS MMOJMYYEHHBIX 3HAHUU IS TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yudeOHOM murtane cpemHero oOmiero oOpa3oBaHHs MPEaMET «XUMHS»
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoW obnactu «EcTtecTBeHHO-
HAy4YHBIC TPEIMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX IS HM3yUYEHHUS XUMHUH, Ha 0a30BOM
YpOBHE CpeaHEro o0Iero oopa3zoBanus, coctaiser 68 yacos: B 10 kmacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hepmemo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XUMHUH

IIpenmeT opraHnyeckon XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
B MOJIYYEHUH HOBBIX BEUIECTB U MaTepUAIOB. T€OpHsi CTPOEHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
dbopMyIbl OpraHUYeCKUX BellecTB. ['oMoorus, uzoMepusi. XUMUYECKasi CBS3b
B OPraHUYECKUX COCIUHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3HU.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYEeCKUX  BEIIECTB.
HomeHnknaTypa opraHu4eckux COeIMHEHUN (CUCTeMaTH4eCcKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUIIINX MPEACTABUTEIEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJbl HM3y4YEHUS BEIIECTB M HUX MPEBPALLICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIUPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB MO TMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHre, 00OYTIUBaHUE U TOPEHUE).

YriaeBoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHH psn. MeTaH W 3TaH —
POCTEUINNE TPEJACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HaXOXKJACHHE B NPUPOJE, IMOJyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN Psifl. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (HPU3NUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIApATAlMHM, OKUCICHUS W
NOJIMMEPU3ALINH ), IOJTYYEHUE U IPUMEHECHHUE.

Ankanuensl: OyragueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOT0 KayuyyKa U pE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN NpPEeACTABUTENb aJKMHOB: COCTaB, CTPOCHHE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, GU3NUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuy TraJOreHHpPOBAHUS U HUTPOBAHUS), IOJYUYEHHE UM TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uauyeckue U XumudecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUsL), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckas CBSA3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIIECKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHU YIIIEBOAOPOAOB. [IpMpoAHBIM ra3 W MOMYyTHBIE
HedTanbie Ta3zpl. HedTh u e€ mpoucxoxaenue. Crnocoobsl nmepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUYECKUW), muponau3. [IpomykTs
nepepadoTku HePTHU, HX NOPUMEHEHHE B NPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI yroips U IpoayKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIacTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: MOJTyYCHHE
ATWIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacu€rHbie 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOJTYKTOB
peaKIum).

Kuciopoaconepsxkamue oprann4ecKue coeIMHEHHA

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U ATaHOJ: CTPOCHHE,
dbu3uYeckue MU XUMUYECKHE CBOMCTBA (peaklMU C aKTUBHBIMU MeETaJlJIaMU,
rajJjioreHoBOJOpOJaMHU, TOpPEHUE), MPUMEHEHHE. BomopoaHbie CBSI3UM MEXKIY
MOJIEKYyJIaMU CUPTOB. [lelicTBME MeTaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. OTUICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peakius Ha MHOTOAaTOMHbIC cUpPTHI). JleficTBre Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHWE MOJIEKYJbl, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruapl U kemonsi. DopMmanpaeruia, alneTaIbAETU: CTPOCHUE,
dbu3nUecKre 1 XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYyUYCHHE U TPUMCHECHHUE.

OnHOOCHOBHBIE TIpejiebHBIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA,
obmue Ui Kjacca KHUCIOT, peakmus dJTepudukanuu), TMOIydYeHHe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCIOTHI KaK MPEICTABUTENIN BBICIINX
KapOOHOBBIX KHCIOT. Mpbula Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, HUX
MOIOIIEE IEHCTBHE.

Crnoxnble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxkubix  3pupoB. Kupel. T'maponmu3 xkupoB. [IpuMeHeHue KHPOB.
buonornueckas posip KUPOB.

VYrneBomel: cocTaB, Kiaccuukanus —yriaeBoAoB (MOHO-, JH- U
noyicaxapusabl). ['Jroko3a — mNpocTeHInii MOHOcaxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PH3nYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJECHCTBUE C
ruapokcugom meau(Il), okuciaenne aMmmMuadyHbIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHUE, OPOKEHUE TIIOKO3bI), HAXOXK/ICHUE B MPUPOJIE, TPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
eutoa03bl. PU3NYecKue M XUMHUYECKHME CBOMCTBA Kpaxmaina (TUIpOJiu3,
KaueCTBEHHAsl pEaKLHUsl C HOJIOM).

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX MPEBPALICHUM:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIUHU OJHOATOMHBIX CIIUPTOB (OKHUCICHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOAECHCTBHE IIIMIEPUHA C
ruapokcuaom Menu(Il)), ampaerngoB (OKHUCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) u rugpoxcugom menu(ll), BlammopeilcTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONH pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaumn.

Boluncnenusi mo ypaBHEHUIO XUMUUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTCoaepKaIne OpraHnIecKue COeTNHEHUS.

AMUHOKHCTIOTBI ~ KaKk  amM(OTEpHBIC  OpPraHUYCCKUE  COCIMHCHHS.
dusnyeckne M XMMHYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha NpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpPHBIC coeauHeHUs. llepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OElKoB. XUMHUYCCKHE CBOHCTBAa OCIIKOB:
THJIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB M WX TMPEBpAICHUMN:
HaAOJIFOJICHUE M ONMUCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OeKOB
NIPY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyIsipHbIe COeTHHEHUsI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX — COCIUHEHUI:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENCHBb MOJIUMEPH3AIIUN, CPEIHSS
MoJIeKysipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOAbl M3YUYCHHUsS BEIIECTB M WX TPEBPAICHUM:
O3HAKOMJICHME C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYCCKOU
xumuu B 10 Kitacce OCYIIECTBISICTCS dYepe3 HCIMOJIb30BaHHE KaK OOMIMX
€CTECTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHSATHUS: SIBICHWE, HAy4YHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIACCU(PUKAIUs, MEPUOTUIHOCTD,
HaOII0ICHNEe, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJICKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHHUS.

buonorus: kiertka, opranusm, o6mocdepa, oOMEH BEIIECTB B OpraHHU3Me,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KHUPHI,
(dbepMeHTHI).

leorpadms: MuHEpanmbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: mUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATHHOTO MHUTAHWUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TPEmapaThl, MaTeprabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMUU

XUMUYECKUN 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000I09YKa. DHEPreTHUECKIEe YPOBHU, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYypaIUs aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckon cucrtembl xXuMudeckux diaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNmaM M NEpUOAaM. 3JHAYCHHE MNEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBl XHMHUYECKON CBA3U
(xoBaJIieHTHAsI HETOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMUUYECKOW CBsI3M (OOMEHHBIH U JIOHOPHO-
akienTopHeii). Bomoponnas cBsizb. BaleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUMBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKHMX  COCIUHEHHI. Homenknatypa
HEOPraHWYECKUX BEIIECTB. [ €HeTHYecKasi CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX pEakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,
3aKOH COXPAHCHHS! U MPEBPALICHHS SHEPTHU [PU XUMUYCCKUX PCAKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecHe. DaKTOPhI, BIUSIOINIME Ha
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [Hlarense.

OnexrponuTuyeckas nuccoruanusi. CuibHble W Cia0ble DJIEKTPOJIUTHI.
Cpella BOJHBIX pacTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, EIOYHAs.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabnun «llepuoguyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHne Mojieleld KpUCTALTHYECKUX PeIIéToK, HaOIoIeHe
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3ioKeHUe
NEPOKCUJA BOJIOPOJIa B MPUCYTCTBHM KaTalW3aTopa, OMNPEIEICHUE CpPeabl
pacTBOPOB BEUIECTB C IOMOIIBI) YHUBEPCAJIBHOIO WHIAUKATOpA, PEAKIIHH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW PaboThl «BiusHuE pa3inMyuHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérunle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHUUYECKHX pPEaKUHUi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonuyeckor cucteme
xuMu4deckux syemMeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB.
du3uyecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPOMNHUS HEMETa/UIOB (HAa TpUMeEpe
KHCIIOpOJa, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBOUCTBA BAKHEHINNX HEMETAILIOB (FaJOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M UX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. [lonoxenne meraiuioB B [lepuoanueckoit cucreMme XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI AJIEKTPOHHBIX



o0osouek aToMoB MeTauioB. O0mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN psi HAPSX)KEHU METAJIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJIOB (HATpUM, Kaluid, KaabIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O61mmume crnocoObl mosiy4eHus: MeTasuioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOAbl HW3y4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
M3YUYEHUE KOJUICKIIMU «MeTayibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE
AKCTIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAuYEeCTBEHHbIE pPEAKIMU Ha KATHOHBI
METaJIJIOB).

PacuétHrnlie 3agaun.

Pacuétel macchl BemiecTBa uin 00bEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tel Macchl (00bE€Ma, KOJMUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

X¥MuUA U )KU3Hb

Ponbs xuMun B oGecrieueHnu SKOJOTUUECKOMN, SHEPTEeTUISCKON U TTUIIEBON
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMKUX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYEHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPHUAIOB: BAXKHEHIINE CTPOUTEIIHLHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl J1JIsl AJEKTPOHUKHU, HAHOMATEPHUAJIbl, OPraHUYECKHUE U MUHEPAJIbHbIC
yIOOpeHUsI.

XUMHUS ¥ 370pOBHE UEJIOBEKA: MpaBuja HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuia OE30MACHOTO HCIMOJIb30BaHUS IpenapaToB OBITOBOM
XMMUH B TTIOBCEIHECBHOM KU3HH.

MexrpeaMeTHbIE CBSI3H.

Peanmuzanus MeXNnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOImed u
HEeopranmueckoi xumuu B 11 Kilacce OCYIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TIOHATHH, SBISIOMIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaJ3, CHHTE3, KilacCH(uKamms, IepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusznka: mMarepus, SHEPTrUs, Macca, aToM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJWOaKTUBHOCTb, MOJIEKYyJIa, DSHEPreTUYECKUNA YpPOBECHbD,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, (U3HUYCCKUC
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, 3KOCHCTEeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUIMUBO, PECYPCHI.

TexHonorus: XUMHNYCCKas IMPOMBINIJIICHHOCTD, MCTAJLIypPrus,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaJIOB, CEJIBbCKOXO0351ICTBEHHOE
IIpoOnu3BOACTBO, numeBas IMPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTB, IIPOU3BOACTBO KOCMETHUYCCKUX IIPCIIAPATOB, IIPOU3BOIACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
XMMHUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TIPOrpaMM CpEeHEro oO0I1Iero oOpa3oBaHUsl (JIMUHOCTHBIM,
METaNnpeMETHbIM UM TMpeaMeTHbhIM). HaydHO-MeToauyecko OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS IPOIPAMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-ACATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TMpeAMeTa «XHUMHs» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIIEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IIeJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUN JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaAMIMK 0a30BOM HAyKHU
XUMUU,

TOTOBHOCTh M CHOCOOHOCTh OOYYaroOIIUXCs PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IETOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMH ¥ UJealaMi POCCUHCKOTO IPa’KJaHCKOTO 00IeCTBa, MPUHATHIMU B
oO0IIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TpOIieccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAXKAOT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEIBHOM M MPAKTUYECKON IEATEIHHOCTU
0Oy4YaromuXcs MO peaju3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaskaIaHCKOro BOCIMTAHUA:

OCO3HaHUS  OOYyYalOIUMHUCS  CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBAXKCHUS K 3aKOHY U MIPABOMOPSAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 33/1a4, BHITIOTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMYHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTECUYECTBEHHON XMMUH;

YBaXXEHHUSI K MPOIECCY TBOpPUECTBA B 00JACTU TEOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat



JUINTENIbHBIX HAOIIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOIIEM
aHamuze  uHGOpPMAMM O  TEPEAOBBIX  JIOCTHIKCHHUSIX  COBPEMEHHOM
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W MOCTYIKHA CBOUX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHWE IMOCIEJICTBUM ATUX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHusi mpaBuil 0e30macHOro oOpalleHus C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUsI TIEHHOCTH TIPaBWJ WHIWBUAYaJbHOTO U KOJUIEKTUBHOTO
0€301acHOr0 TOBEJICHHUS B CHUTYyalMsX, YIrPOKAIOUIMX 370pPOBBI0 U JKU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATHUS  BPEIHBIX  MPUBBIUCK
(ynotpeOeHus alKorois, HAPKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JPYrux BHJAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTHYECKUX 3a/]ad
COIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3y4YeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUSI K TpyAy, JIOIAM Tpyda U pe3yiabTaram TpYyIdOBOH
NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIbHOM TPACKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu U peaau3anui COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 MoTpeOHOCTEH 00111eCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU II€JI€COO0PA3HOr0 OTHOLICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

NOHUMaHHUs TJI00AJBHOTO XapaKTepa AKOJOTHMUECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHHM XUMHUU IS
peIIeHIs BONPOCOB PALOHAIBHOTO IPUPOOIIOIB30BAHIS,

AKTUBHOTO HENPUSTUS JCHUCTBUI, NPUHOCIIIMX BpEl OKpYXKalollei
MIPUPOJIHOM Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONMPUSITHBIE SKOJIOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJu4usi PA3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOM
KYJbTYpbl, OIbITA JESITEIBHOCTH ASKOJOTHMYECKON HAINpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHOM, KOMMYHUKAaTUBHOW U COLUUAIBHOM



NPAaKTHKE, CHOCOOHOCTH W YMEHHsSI AaKTUBHO MPOTHBOCTOSTH HICOJIOTUHU
xemopoouwu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMaHUSl CrNeNu(UKH XUMHHM Kak HayKH, OCO3HAaHUS €€ poilu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH LIEJIOCTHOTO
MIPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €MHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH [UIsl COBPEMEHHOMN
UBIIIM3AIMKA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHOW KyJIbTYPHI, PEHICHUH TI00aTbHBIX
npoOJieM yCTONYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeYeHNH YCIIOBUH YCIICITHOTO TPYy/a U SKOJOTHIECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HaYyYHOH TI'paMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKpPY)Ka[oIEero MHpa W TMPOUCXOJAMIMX B HEM W3MEHEHWH, YMEHUS JenaThb
O00OCHOBaHHBIC 3aKJIFOUYCHHS Ha OCHOBE HAYYHBIX (AKTOB M HMMEIOIIUXCS
JTAHHBIX C TEJIBIO MOYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIONIb30BaTh XMUMHUYECKUE 3HAHUS IS
pelieHus pooJieM B peabHbIX )KM3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HENPEpPhIBHOMY O0OO0pa30BaHUIO U
caM000pa3oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUI 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpylJa B  pa3duyHbIX  cdepax
npodeccuoHaIbHOM IeATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMera «XHUMHs»
Ha YpOBHE CpeIHEero 001ero o0pa3oBaHus BKITIOYAIOT:

3HauMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeAMETHBIE) oOIIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENu(UKYy METO/IOB
MMO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEIOBaHUE, HAONIOACHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE y4eOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M  YHHUBEPCAIbHBIC
ydeOHbIC IEUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJAECHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSMMU.

OBilaleHHe  YHMBEPCAJIBHBIMH  Y4eOHBIMHM  NO3HABATEJbHBIMHU
AeCTBUAMM:

1) 6a30BbIe JJOrMYeCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEIH JIEITEIbHOCTH, 3aJaBas MApaMeTpbl U KPUTECPUU HX
JNOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl HEATEIBHOCTH C TMOCTaBJICHHBIMU
LETISIMU;

UCIIOJIb30BATh NIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICTIATh XapAKTEPHbIC NMPU3HAKU MOHSITUN U YCTAaHABIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHNE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU ISl KiIacCU(UKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBS3U MEXIY H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKJCHUSI (MHAYKTUBHBIE, IEAYKTUBHBIC, IO
aQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  TMPOLIECCE TMO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJCIbHBIC
NOPE/CTABIICHUsI — XUMUYECKMHA 3HaK (CHMBOJI) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUU — TMpPU PEHICHUH Y4eOHBIX
NO3HABATEJBHBIX M MPAKTUYECKUX 3a7ay, NPUMEHATh HAa3BAHHBIC MOJICIIbHbBIC
IPEACTABICHUS [IJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMBbIX BELIECTB
Y XMMUYECKHX PEaKIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eHCTBUS:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHUS BELIECTB U XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IEeNMM M 3aJa4yd  HUCCIEAOBAaHHS, HCIOJIb30BaTh
MIOCTABIIEHHBIE U CAMOCTOSATENHHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
IPaBUJIILHOCTH BBICKA3bIBAEMBIX CYKJCHHI;

BJIAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOMIOaTh 3a
XOJIOM MpOLECca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCUTENIBHO JIOCTOBEPHOCTH
PE3YNIBTATOB HUCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETAHHOM
pabore;

nprOOpETaTh OMBIT YYCHHUYECKOW WCCIENOBATEIhCKOW H MPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B NO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHHMKAX HWH(Mopmaruu (HayIHO-
MONYJISIpHAST JIMTEpAaTypa XUMHUYECKOrO COJEpkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHamu3upoBaTh HHPOPMAIIUIO PA3TUYHBIX BUAOB U POpM



MpEACTABICHUsA,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEIMPOTUBOPEUYHUBOCTb;

(opMyIHpOBaThH 3alPOCHl U NPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orOope HHpOpMaLUHU, HEOOXOAMMOW I BBINOJTHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOTO TUIIA;

OpUOOpPETaTh OMbIT MCHOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEJCTBA Mpu paboTe ¢
XUMHYECKOM HWH(pOpMaIuel: NpPUMEHATh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpy;

UCIIOJIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY 1€ICTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJ€ Juanora
W/WIK JTUCKYCCHM, BBICKA3bIBaTh M€, (OPMYIHPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTalMel Pe3yIbTaTOB MO3HABATEIILHON JNEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TIpU
BBIMIOJTHEHUM  XUMHUYECKOTO OKCIEpPUMEHTa, MPAKTHYECKOW paboThl 1O
MCCJIEIOBAHMIO CBOMCTB M3y4aeMbIX BEIIECTB, Peain3alii Y4eOHOTro MPOEeKTa U
(GopMyaupoBaTh BBIBOJBI [0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHM MO3ULIUN B X0OJ€ O0CYKACHUSI U 0OOMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEJIbHYIO
JEsITeNIbHOCTb, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IPEJIaraeMblii aJifOPUTM JEHCTBHU TIPH
BBIMIOJIHEHUN Y4YEOHBIX M HCCIENOBATEIbCKUX 3a/ay, BBIOMpaTh Haubosee
3 PeKTUBHBIN CrocO0 MX pEImIeHUs ¢ Y4ETOM TIOJNYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM HAa  OCHOBE
caMOaHajIM3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3yabTaThl OCBOCHHUSA Kypca «OpraHudeckass XuMUS»
OTpa)aroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJU XMMHUH B MO3HAHHWM SIBJICHHUM
MpUPOJbl, B (OPMUPOBAHUM MBINUICHUS W KYJIBTYPhl JUYHOCTH, €€
(GYHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaKTHYCCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIue TMOHATUA (XMUMHUYECKUNU SJIEMEHT, aToOM, >JICKTPOHHAas
o0oJI0ykKa aToMa, MOJIEKyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XHUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpaul¢HHas),
MOJIb, MOJISIPHAas — Macca, MOJSPHBIA  00BEM,  YIJIEPOIHBIM  CKEJNeT,
(yHKUMOHANIbHAS TpyNna, pajauKall, H30MEpPHs, HU30MEPHI, TOMOJOTUYECKUI
psiZ, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA M a30TCOAEpXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIUHEHHUS );
TEOpUU U 3aKOHBI (TEOpHUs CTPOEHUsI Oprannyeckux BemecTs A. M. Bytneposa,
3aKOH COXPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHH; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE MOHUMAHMUS
NPUYMHHOCTH M CHCTEMHOCTHM XHUMHMUYECKUX SBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHHUH U O€30MaCHOM HCIOJIb30BaHUU
BaXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOU AESATEIBHOCTU
YeJI0BEeKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEpPHbIC TMPU3HAKU TOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS
IpU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILLEHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYI0 CUMBOJIMKY JJIsI
COCTaBIICHUS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dopMysn OpraHMYeCKMX BELIECTB W YypPaBHEHHM XHMMHYECKHX peaKlu,
M3rOTABIIMBATH MOJICNIA MOJIEKYJI OPraHMYECKUX BEIIECTB JJIsi WIUTIOCTPAIUN UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAJIC)KHOCTh U3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO KX COCTaBY M CTPOCHHUIO K ONpPENEIEHHOMY
KJIacCy/Tpymnine coequHeHul (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKalue
COEIMHEHUS, BBICOKOMOJEKYJSIPHbIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS 10
cucremaruueckoid HomeHnknarype (IUPAC), a Takke nNpuBOAUTH TPUBHUATIbHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (dTWUJICH, MPOIMUJICH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHO, (hopMalblIeru, alleTaabIeTu, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAasl KHUCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PyKTO3a, Kpaxmall, IeIi0103a, TJIUIHH);

c(hOpMHPOBAHHOCTh YMEHHUS ONPENESATh BUIb XUMHYECKOW CBSI3U B
OPraHMYECKUX COCAUHCHUSAX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh IMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTtB A. M. BytiepoBa s OOBACHEHUS 3aBUCUMOCTHU
CBOMCTB BEILECTB OT HX COCTaBa W CTPOEHHUS; 3aKOH COXPAaHEHUS MacChbl
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢uznyueckre U XUMHYECKHE CBOWCTBA TUMWYHBIX MPEJCTABUTEICH PazTUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TJIMIEPHUH, (PEHOJ, alleTalbAEeTH]l, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIIOKO3a,
KpaxMall,  LeJUII0JI03a,  aMUHOYKCYCHas  KHUCJOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUi C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYyT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh HUCTOYHUKH
YIIA€BOJOPOAHOTO ChIpbs (HE(PTh, NPUPOIAHBIA Ta3, Yrojb), CHOCOOBI HX
nepepabOTKH U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NEepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA MPOBOJUTH BBIYUCICHHS MO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakuuy IO M3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3 HMCXOJHBIX
BEILIECTB WIH NPOJYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUUA 00 OCHOBHBIX
METOJ[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
U XUMHYECKMX  SIBJIeHUH  (HaOmroJeHHe, U3MEpEHHEe, IKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIC XUMHYECKHUE 3HAHUS A
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAlMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMHPOBAHHOCT, ~ YMEHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BaHUS
XUMHYECKOM MOcyAod U JabopaTOpHbIM OOOpYJOBaHHMEM, a TaKKe IpaBuia
oOpallieHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
Ja00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBITIONHATh XUMHUYECKHIM
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HaArpeBaHUH,
NOJIyYeHHE OTWJIEHA M M3YYEHHE €ro CBOMCTB, KayeCTBEHHBbIE peaKkUuu
OpraHUYEeCKUX BEIIECTB, JICHATypalus OCJKOB IpPU HarpeBaHUM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpalieH’ C BELECTBAMU M JIA0OPATOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIATH
pe3yabTaThl XUMHYECKOTO OHKCIepuMeHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE 3THX
PE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHUYECKYIO
UH(POpPMAIIMIO, TIOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeJCTBAa MacCOBOMU
uHdopmanmu, HTEpHET U APYTrUX);

chOpMUPOBAHHOCTh yYMEHUWM  COONIOJATh  TpaBUIa  DKOJOTHYECKH
IIeJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IEJSIX
COXpaHEHHMsI CBOETO 3/I0POBbs M OKPYKAIOLIEW NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS Ha YKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPraHUYECKHUX
BEIEeCTB, MOHUMasi cMbIca nokaszatens [1JK, moscHsATh Ha nmpuMepax crocoObl
YMEHBIIECHHUSI W MNPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CHETBIX W CIA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgiag  3anmcu
XUMUYECKUX POpMYII.

11 KIIACC

[IpenmeTHbIe pe3ysbTaThl OCBOCHHMS Kypca «OOmias W HeopraHudeckas
XUMUSD OTPAKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOJMMOM ISl PEHICHUS MPAKTHICCKHUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIAralOIIMe MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30TorM, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJA, MOJb, MOJISIPHBIN OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHUCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMHIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, AIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAs IUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOU pPEaKIMK, XMMUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCcOoLManuu, nepuoanuecku 3axkon 1. . Menneneesa,
3aKOH COXPaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPaILCHUS
SHEPIUM MPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHWMAaHUSA
NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, IMOJYYEHHH U 0O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISTh XapaKTEpPHbIC MPU3HAKU TMOHITHH,
yCTaHABIMBATh WX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIME MOHSITHUS
IIpU ONKMCAHUY HEOPTaHMYECKUX BEUIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (OpMYJ BEHIECTB M ypaBHEHUU XUMHUYECKUX PEAKIU,
cucremarnueckyro HoMeHknatypy (IUPAC) wu TpuBmanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbIil ra3, yrieKUCIbIid ra3, aMMHaK,
raméHasi u3BeCTh, HETallI€Has U3BECTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M  CTCICHb
OKUCJICHUS XUMMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METAJJIMYECKas, BOJOPOJHAsS) B
COCIMHEHUAX, THUN KPUCTAIIMYECKONW PEMIETKM KOHKPETHOTO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MIOHHAS, METAJUIMUECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJIMBATh IIPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB M0 MX COCTaBY K OIpPEAENIEHHOMY Kiaccy/TpyIie
coelMHeHu (TpoCThle BELIECTBA — METAUIbBI M HEMETallbl, OKCHU[BI,

OCHOBaHUS, KUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICT MEPUOANYECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuomuyeckoid cuCTEMBI
xumudeckux asneMeHToB JI. M. MenpaeneeBa, UCTIONB3Yysd MOHATHUS «S-, p-, d-
ANEKTPOHHBIE  OpPOUTAIN, (QHEPTreTHYECKHE  YPOBHU»,  OOBIACHSITH
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMMHYECKHX BJEMEHTOB U HX
COEMHEHUH MO0 IepuoJaM U rpymnmnam llepuoanueckoi cCUCTEMbl XUMHYECKHUX
sanemenToB /1. 1. MeHneneena;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKHWX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKOU CBSI3M MEXK]y HEOPraHUYECKUMU
BEILIECTBAMU C MOMONIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCH(PUITUPOBATH XUMUIECKUE PEAKIIUU TIO
Pa3JIMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s eKkTy peakuy, I3MCHEHHIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, yHacTHIO KaTaIn3aTopa);

c(pOpMHUPOBAHHOCTb YMCHUH COCTABISITh YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TMOJHBIE W COKpAalIEHHbIE YpPaBHEHUSI pEaKIMid HOHHOrO OOMeEHa,
YUUTBIBAsE YCJIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB PAa3IMYHBIX HEOPraHUUYECKUX BEILECTB, PAClO3HABATh
ONBITHBIM ~ MOYyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPTraHUYECKUX BEIECTB,;

c(hOpPMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM IMOCPEJACTBOM COCTAaBICHUSI DBJIECKTPOHHOTO
OanaHca dTUX peaKIuii;

chOpMUPOBAHHOCTb  yMEHUU  OOBICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpEeaKIUH OT pPa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOM KUCIIOThI, aMMHaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOMIMX HAYYHBIX MPUHITUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUYUCIEHUS C MCIOJIb30BAHUEM
MOHSITUSL «MacCOBas JIOJIs BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIIEHUM Ta30B
Opyu  XUMHUYECKUX pEeakIusiX, Macchl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBAaMU B COOTBETCTBUU ¢ MHCTPYKIUSMH 110 BBITIOJTHEHUIO
71a00PaTOPHBIX XUMUYECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIOJHATh XUMHYECKHM
IKCTIIEPUMEHT (pa310’KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aToPa,
OTPENICJICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IHYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOU
peaKIuu, peakiui HOHHOr0 OOMEHa, KayeCTBEHHBIC pEakIMM Ha cyibdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3aJad 10 TeMaMm «Meramiel» U  «HemeTtamib») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKHA O€30IMaCHOCTH TpH OOpaIieHuu C
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3aIUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GOpMYyJIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMA KPUTUYECKH AHAIM3HPOBATH XUMUYECKYIO
uH(pOpMAINIO, TONyYaeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOMU
KOMMYHUKalu, UHTEpHET U IpyTHX);

chOpMHUPOBAHHOCT, ~ YMEHUW  COONIOAAaTh TMpaBWiIa  IKOJIOTHYECKU
[[eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B IEAX
COXpaHEHHMsI CBOETO 3/I0POBbS U OKPYXKAlOILEeW NPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JECUCTBUSI HA >KUBbIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
noHnumass cmbica mokazatens I[IJIK, moscHAT Ha mnpumepax CHocOObI
YMEHBILICHUSI W MPEJOTBPAIlleHUs] UX BPEIHOrO BO3JEWUCTBUS Ha OPraHU3M
YeJI0BEKa;

JUTsE OOYYAIOIIUXCS ¢ OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 370POBbS: YMECHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CIA0OBHUISIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3Hauenuit JI. bpaitns ans 3anucu
XUMUYECKHUX dbopmyi.
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11 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHbIe (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCcypChl

Paszgea 1. Teopernueckne 0CHOBbI XUMUH

1.1

CtpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
[Tepnoanueckas
cucremMa
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEIIECTB

1.3

XUMHAYECKHE
peakiuu
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2.1
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YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmer oprannyeckoi
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHM4YEeCKUX COCTMHEHUHN
A. M. Bytneposa, e€
OCHOBHEIE ITOJIOYKECHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MPOCTEUILINE MTPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEeH U NPOMUIEH —
MIPOCTEMNIINE NPEACTABUTEIN
AJIKCHOB

[IpakTueckas padora Ne 1.
«ITonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3HHbI

10

AIIKMHEIL: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlLEeTHIIEH — MPOCTEUIIHI
MPEeACTaBUTEb ATKUHOB

11

Brranciaenus mo YpaBHCHUIO
XUMHYECKOM pC€aKuuu

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJ1accam




14

[IpuponHbIe HCTOUHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u nomnyTHble HePTIHbIE
ras3bl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u NoInyTHble HePTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

16

KonTposshas pabora no
pazneny «YTIeBOIOPOIb»

17

[IpenenbHbIe OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CITUPTHI:
STHJICHTJIUKOJIb U TJIULIEPUH

19

denour: CTPOCHUC MOJICKYIJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anpaerunpl: GopMatbaeThI
U aleTalbaeru. ALIETOH

21

O/HOOCHOBHBIE ITPEJICNIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MIPEJCTaBUTENN BBICIIHX
KapOOHOBBIX KHUCJIOT

24

MpbIia KaK COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEHCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['HApOIN3 CIIOKHBIX

a¢hupoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OHMoJIOTHYECKasi POJIb )KUPOB

27

VriIeBoabl: COCTaB,
Kiaccudukanus.
Baxueiine npencTaBuTeNu:
TJIF0KO3a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IIpUPOAHBIC ITOJIUMEPBI

29

KonTtponsHas pabora no
pazzeny
«Kucnopoxaconepxkamue




OpraHu4eCKruC COCAUHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

AMHWHOKHCIOTEI KaK
am(poTepHbIe OpraHUYECKUe
31 COEIMHEHMS, NX
OMOJIOrMYECKOE 3HAUCHHE.
IlenrTnael

benku xak npupoaHsie
32 | BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS

OcCHOBHEBIE TOHATHUSA XUMUH
33 | BBICOKOMOJIEKYJISAPHBIX
COEIUHEHUN

OcHOBHBIC METOJbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacTMmacchl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KVIACC

Ng

~

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYecKuX djaeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJICMCHTOB 1
HX COCMHEHMH 10 rpymnmnam u
nepuojiaM. 3Ha4eHUE
MEepUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCSCKHUX 3JIEMEHTOB
J.1. MenpeneeBa B pa3BUTUU
HayKu

Crtpoenue BeniecTBa. XUMHUYECKas
CBS3b, €€ BU/Ibl; MEXaHNU3MBI




00pa30BaHUs KOBAJIGCHTHOU CBSI3H.
Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

HOH?[TI/IG 0 I[I/ICHepCHBIX cucreMax.
I/ICTI/IHHI)Ie 1 KOJUIOUIHBIC
pactBOpbl. MaccoBas 101
BEIIlECTBA B pPacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHN4eCKUX COCTUHEHUN.
['eneTnueckas cBs3b
HEOPraHU4eCKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus XxumMmuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OPraHN4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MaCChl BEIECTB;
3aKOH COXpaHEHUS U MIPEBPAILCHHS
SHEPTHUH NMPU XUMHUICCKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMele
peakur. XuMUYECKOE
paBHOBeCHE




10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3nuyuHbeIX GaKTOpoB
Ha CKOPOCTh XUMHUYECKOM
peaxkuum»

11

DNEeKTPOIUTHYECKAS
muccormanus. [lonstue o
BOJIOpOoIHOM Mokazarene (pH)
pactBopa. Peakuuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucIuTENnbHO-
BOCCTaHOBHTEJIBHBIC PEAKITHH.
[Tonsatue 06 3nekTpoH3e
pacIiaBoB U pacTBOPOB COJiei

13

KonTtponbHas padoTa no pasaeny
«TeopeTnyeckre OCHOBBI XUMUU

14

MeTannsl, UX IOJ0KEHHE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx daeMeHToB 1. Y.
MeneneeBa 1 0COOEHHOCTHU
cTpoeHus atToMoB. O01Ire
(hM3UYeCKre CBOMCTBA METAJIJIOB

15

CrutaBbl METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HanpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA




BAYKHEHIIINX METAJUIOB (HaTpui,
KaJIni, KaJlbIIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHECHUHU

18

XUMHYecKre CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTrueckas padora Ne 2.
"Penrenne 3kciepuMeHTaIbHBIX
3ama4 no teme «Metauibn"

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYecKux djaeMeHToB 1. Y.
MeHneneeBa 1 0cOOEHHOCTH
CTPOCHHS aTOMOB

21

®u3nuecKkue CBOMCTBA
HEMETaJIOB. AJTIOTPOTIHS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 uX CoeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCAUHEHUN




25

[IpumeneHne BaXKHENIINX
HEMETaJJIOB ¥ NX COeAUHECHUI

26

O00011IeHNE B CHCTEMAaTH3aLIH
3HaHUH 110 Teme «HemeTamney.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3kCnepruMeHTaIbHBIX
3ama4 no teme "Hemeramasl'"»

28

Wrorosas koHTposIbHas paboTa

29

Heopranuueckue u opranuyeckue
kucnotsl. Heoprannueckue u
OpraHU4ecKue OCHOBAHUS

30

AmboTepHble HEOpraHUYeCKHUe U
OpraHUYecKre COeTMHEHHUS.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB

31

Ponip xuMuu B o0ecIieueHun
IKOJIOTUYECKOU, IHEPIreTUICCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIITIEHHOTO MOJIYYeHUS




BaKHEHUIIINX BEIIECTB

3 YenoBek B MUpE BEUIECTB U
MaTepuaioB

34 | XuMus U 310pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






