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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1nO XUMUM Ha YpOBHE CpEeAHEro oO0uiero oOpa3oBaHUS
pa3pabotana Ha ocHOBe DenepanbHOTO 3aK0oHA OT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit dDexaeparnuuy», TpebOBaHUN K pe3yJbTaram
ocBoeHUsl (eneparbHOH 00pa30BaTENbHOM MPOrPaMMBI CPEAHETO OOIIEro
obpazoBanuss  (POII  COO), npencraBieHHbIXx B DeaepaibHOM
rocygapctBeHHOM oOpasoBarenbHoM craHgapre COO, ¢ yuérom Konmenmmm
npenojaBaHus  yd4eOHOro nmpeamera «XHUMHUsS» B 00pa30BaTeNIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuy, — peAM3yIOIIMX  OCHOBHBIE
o0Opa3oBaresbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHs
BocnuTanuss B Poccuiickoil ®enepaumn Ha nepuon o 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY HOJXOJIOB K pa3paboTKe MPOrpaMMbl 10 XUMUH, K ONPEACTICHUIO
oOmieit crpaterun OOy4YeHHs, BOCHUTAHHMS M Pa3BUTHA OOyYaroOUIMXCA
cpenctBamu y4deOHOTO TipeameTa «Xumus» mias 10—11 xmaccoB Ha 6a3o0BOM
YPOBHE COCTaBWIM  KOHUeNTyainbHble mnojoxenuss @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJeH, COAEp>KaHUs, pe3ylbTaTOB OOy4YeHHS U
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMU
0011e00pa30BaTeILHON OpPTaHU3aAIMU, SBISETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHoCcTH. OHO CHYXXUT 3aBEpIIAIONIMM JTAOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX HEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XHMHYECKOro 0Opa3oBaHMs. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHHUS MHUPOBO33PEHUS U  0OIIEH
KyJbTypbl YeNOBEKa, a TaKXKe JIKOJOTHUYECKH OOOCHOBAHHOTO OTHOMICHHUS K
CBOEMY 3JI0pOBBIO M MPUPOJHON cpene. Peanusyercs xumudeckoe 0Opa3oBaHue
oOydaromuxcsi Ha YypOBHE CpeaHEro oO0miero oOpa3oBaHUs CpeICTBaMU
ydueOHOro mpeameTra «XUMHUS», COACPKAHME U IOCTPOCHHE KOTOPOIo
oTpesiefieHbl B MPOrpaMMe Mo XMMHU C YYETOM crieln(UKH HayKH XUMUH, €€
3HA4YEeHHsI B IO3HAHUU MIPUPOJIBI U B MAaTEPHAIbHOM JKU3HH O0ILIECTBA, a TAKKE C
y4€ToM OOIMX 1eJled | MPUHIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE
COCTOSTHME CHCTeMbl cpeaHero oOmiero oOpa3zoBanusi B Poccuiickoi
denepanuu.

XHUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UIPAET 0COOYIO POJb B
COBPEMEHHOM UIMBUIM3ALMHM, B CO3JaHUM HOBOW 0a3bl MaTepUaJbHON
KynbTypbl. OHa BHOCHUT CBOM BKIaJ B (OpMHUpOBaHHE pPALMOHAIBHOTO
HAYYHOTO MBILIUICHHS, B CO3/JaHHE LEJOCTHOTO MpPEICTaBiICHUS 00
OKpY’KalIlleM MHpPE KAaK O €IMHCTBE MPUPOJbl M 4YEIOBEKA, KOTOPOE
dopmupyercss B XHMHUM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKTy CTPOCHHEM BEILIECTB, HX
CBOMCTBAMH U BO3MO>XHBIMHU O0JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSL C JIPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS
CTaJla HEOTHEMJIEMOM YacThI0O MHUPOBOM KyJNbTYpbl, HECOOXOAMMBIM YCIOBUEM
YCHEIIHOTO TPYyJa M KU3HU KaKAOro wieHa oOuiectBa. COBpeMEHHAs] XUMUS
KaK HayKa cO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTMU HampaBlieHAa Ha
pelieHne ria00anbHBIX MPOOJIEeM YCTOHYMBOIO pPAa3BUTHUSL UEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, HSKOJOTMYECKOW O€30MacHOCTH U
OXpaHbI 3710POBBSL.

B cooTtBercTBUM ¢ OOMMMH UENSAMH U TPUHIMIIAMH CPEIHEro OO0IIero
oOpaszoBanmsi coaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIT



YpOBEHb M3yUY€HUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATOTOBKY  OOydalolIuxcs,  HEOOXOAMMYI0 UM  JUisi  BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIIOYEHUS B KU3Hb COLMYMa,
OpOJOJDKEHUsT 00pa3oBaHMsl B  pa3duM4HbIX O0NACTSIX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMHUEM.

CocTaBngOmUMU  npeaMeTa «XUMHSD» SIBISIFOTCS  0a30BbIE€ KypChl —
«Oprannyeckass xumusi» U «OOmas U HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUA KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOl HAyKH:
CUCTEMA 3HAHUH M0 HEOPTAaHWYECKON XUMUU (C BKIIOYCHUEM 3HAHUI U3 00
XUMHUH) U OPraHNYeCKON XuMuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUW MPU
U3y4YeHUU TpeaMera oO0ecneurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa comepkaHusi KypcoB — «Opranndeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» cHopMHUpOBaHA B MpOrpamMme MO XMMHHU Ha OCHOBE
CHUCTEMHOTO IMOJAXO0Ja K H3YYEHHIO Y4yeOHOro Marepuasa u 0O0yCIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHWW HAa  OMNPEHEeNIEHHBIX
TEOPETUYECKUX YPOBHAX. TakK, B Kypce€ OpraHMYECKOM XUMHH BEILECTBA
paccCMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPraHMYECKUX
COCAMHEHNM, a TAK)KE€ HA YPOBHE CTEPEOXMMHUYECKHMX U IJIEKTPOHHBIX
NpeCTaBiICHU O cTpoeHuu BemecTB. (CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAKOTCS B PA3BUTMM — OT YIVIEBOJOPOJOB JO  CJIOXKHBIX
OMOJIOTMYECKH AKTUBHBIX CO€OUWHEHHUH. B Kypce OpraHudeckol XWMHH
NOJy4aloT pa3BUTHE C()OPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMsl TEPBOHAYAIbHBIE TPEJACTABICHUA O XUMHUYECKOW CBS3H,
KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMICTB BEIIECTB OT
UX CTPOEHMS], O XUMHUYECKON PEAKLINH.

[Ton HOBBIM yriiOM 3peHHUs B mpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yYEHHBI Ha ypOBHE OCHOBHOTO O0IIEero o0pa3oBaHUs
TEOPETHUUECKHI Marepual U (PAKTOJOTUUYECKHE CBEACHUS O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias u Heopranuyeckas
XUMHSD» OOYyYaroUMMCsl MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUONYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M  METOA0JOTHYECKHUX
NO3UIHM, Iy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIMNA 3TOro 3aKOHA —
0T 00001arome 10 0OBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucremMa 3HaHUM O BaXHEWMIIIMX BEIIECTBAX, MX COCTAaBE,
CTPOEHUHU, CBOMCTBAX W NPUMEHEHHH, & TAKXKE O XUMUYECKHX PEAKLUUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX IMpOTEKaHus nonoiiHgercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJAEP/KAHMUS, HMEIOIIMMH KyJIbTypPOJOTUYECKHA U
NPUKJIATHOW XapakTep. DTH 3HaHUSA CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U
XUMUU C JAPYTMMHM HayKaMH, PACKPBIBAIOT €€ poJib B IIO3HABATEIBHON U
NPaKTHYECKOH JAESTEbHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS
K TpOIECCYy TBOpYECTBA B OONACTH TEOPUH W MPAKTUYECKUX MPHIIOKECHUN
XUMHH, TIOMOTAIOT BBIIYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKU
OCMBICIMBATh HWHGPOPMALMIO M TPUMEHITh €€ Ui MOMOJHEHHs] 3HAHUU,
pELICHHUs] HMHTEJUIEKTYalbHbIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATEIbCKUX
3amad. B menom coxepikanue yuyeOHOTO mpeamera «XUMHS» JaHHOTO YpPOBHS
U3y4YCHHUS  OpPUEHTHpPOBAaHO Ha  (OpMHUpOBaHHE Yy  OOydYarommxcs
MUPOBO33PEHYECKONW OCHOBBI Il MOHUMAaHHs (PUIOCO(PCKUX MIEH, TaKHX Kak:
MAaTepUAIbHOE  €IMHCTBO HEOPTaHMYECKOr0 M OPraHMYeCKOro  Mupa,
00yCIIOBIEHHOCTh CBOWCTB BELIECTB UX COCTABOM M CTPOCHHEM, [T03HABAEMOCTh



IPUPOJIHBIX SBJIEHUN MYTEM SKCIIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEKIY
HOBBIMU (paKTaMU U TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIU XUMUU
B PCEIICHUWU OJKOJOTUYECKUX TMpoljeM, a Takke mpodieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JAHUS HOBBIX TEXHOJOTHMH U
MaTepHaJIoB.

B rmiaHe pemieHuss 3amad  BOCHUTAHUSA, Pa3BUTHS M COLMAIA3ALUU
00y4aromuxcsi TPUHATBIE TPOrPaMMOM MO XMMHUHU TMOAXOMABI K OINPEACICHUIO
CONIEp’KaHUsl W TIOCTPOCHHUS NpeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE
YHHUBEpPCAJbHBIX YYE€OHBIX JEHCTBUHM, HMEIOIUMX 0a30BOe 3HAYCHHE IS
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIEHUs MpoOseM, MOWCKa, aHaau3a Hu
0o0paboTkn  wH(OpMAIMK, HEOOXOAUMBIX IJii TMPUOOPETEHUS  OIbITa
NPAKTUYECKOH M MCCIIEIOBATEIbCKOM JE€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE
MECTO B IO3HAHUU XHUMHH.

B mpaxTtuke mpenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOILETrO
oOpazoBaHmsi, TaK W Ha YPOBHE cpemHero ooOmero oOpa3oBaHMs, MPHU
ONpEJEICHUN CONEPKATENBHON XapaKTEPUCTUKH LENEeH H3ydeHHUs MpeaMeTa
HaIpaBJICHUEM [EPBOCTEIIEHHONM 3HAYMMOCTH TPAJAMLMOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XWMHUYECKOM HAyKH Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, IMPAKTUYECKON MIEATENBHOCTH 4YEJIOBEKAa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOYKH 3pEHHS TaKOh
NOAXOJ K ONPENENICHUI0 LeJeld U3y4YeHUs NpeaMeTa SBISIETCS BIIOJHE
ONpPaB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU M3YyYEHHs IpPEeIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBastoTes:

e (QopmupoBaHME CHCTEMBI XHUMHUYECKHX 3HAHUKW KaK BaKHEHIIEH
COCTABIISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIIOYeBble MOHATHUS, (yHAaMEHTalIbHbIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOEHHE M IIOHUMaHHE
CYIIHOCTH JIOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UICTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS,

e (dopMupoBaHME M pa3BUTHE TMPEACTABICHUN O HAay4YHBIX METOAAX
MO3HAHUS BEIIECTB W XHUMHYECKUX PpEaKUUl, HEOOXOAUMBIX s
npuoOpeTeHUs yMEHM OPHEHTUPOBATbCA B MHpPE BELIECTB U
XUMHYECKUX SIBJICHUM, UMEIOIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MOBCEHEBHOM JKHU3HHU;

e pa3BUTHE YMEHHM U CHOCOOOB JAEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOJIECHUEM U OOBSICHEHHEM  XHMHUYECKOTO0  HKCIEPHMEHTA,
coOmroIeHneM MpaBuil 6€30TacHOT0 OOPAIIEHUS C BEIIECTBAMH.

Hapsany c¢ ostmm, comepxarenpHas XapaKTEpUCTHMKA LElIed W 3aaad
U3YyYEHUS MpEAMETA B NPOrpaMMeE MO XMMHUU YTOUYHEHA M CKOPPEKTHUPOBAHA B
COOTBETCTBMM C HOBBIMH MPUOPUTETAMH B CHCTEME CpEIHEro OoOIIero
oOpa3oBanusi. CeroaHs B MpenoJaBaHUN XUMUU B OOJbIIEH CTETIEHU OTIAETCS
OPEINOYTEHUE  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHusi  OOydeHus,
OpUMEHTHUPOBAHHOW HAa TOATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHON
OpraHM3aliy, BIAACIOMIET0 HE HAO0OpPOM 3HaHWW, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CLIOCOOAMU U YMEHUSIMH aKTHBHOTO MOJIYYeHUS 3HAHUN
Y TIPUMEHEHUS X B PEAJIbHOM KU3HU JJIs PEIICHUS PAKTUYECKUX 3a]ad.

B cBs3u ¢ 3THUM mpH u3ydYeHHH MpeaMeTa «XHUMHUS» TOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKE LENU U 3374, KaK:

amanrtanus OOydalolIUXCsl K YCJIOBHSIM JHWHAMUYHO DPa3BUBAIOLIETOCS
Mupa, (QOPMHUPOBAHUE HWHTEIJICKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K



caMoo0Opa30BaHUIO,  COTPYAHHUYECTBY,  CAMOCTOSTEIbHOMY  MPHUHSTHIO
IPAaMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIlWsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dopmupoBaHne Yy OOYYarOMMXCSl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIICTEHIIHI1), MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JUISl PA3IMYHBIX BHIOB
NESATEILHOCTH: pEIIeHWs MpoOJieM, TIOWCKa, aHamm3a ©  00paboTKu
UHPOpMAaNUK, HEOOXOAMMBIX JUIsI TPHOOPETEHUS OmbITa JeATEIBLHOCTH,
KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHWUU XWMUU, a TAKKe ISl OIICHKH C
MO3HIIMK DKOJIOTHUECKOH Oe30MacHOCTH XapakTepa BIHSHHAS BEIIECTB U
XUMHUYECKHX MPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOIHYIO CPENLY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSTEIBHO MPHOOpETaTh
HOBBIC 3HAHUSl 10 XUMHH B COOTBETCTBUHU C JKM3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIB30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUU U TIOUCKA U
aHanu3a Yy4yeOHOW W  HAyYHO-TIOMYJISIPHOH WHQPOpPMAIMA  XUMHYECKOTO
COJICPIKAHUS;

dbopMHupoBaHWEe W pa3BUTHE Yy OOYYaAIOIMUXCS aCCOIMATUBHOTO U
JOTHYECKOTO MBIIUICHHSI, HAONIOIaTeIbHOCTH, COOPaHHOCTH, AKKypPaTHOCTH,
KOTOpble O0COOEHHO HEOOXOJUMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHUU H
NPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommMxcs YOeKJAEHHOCTH B T'YMaHHUCTHYECKON
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOH pPOJIM B PEIICHUH TIIO0ANBHBIX MpoOIeM
PAIMOHATILHOTO MTPUPOIOTIONIE30BAHYS, TIONIOTHEHUSI SHEPTETUIECKIX PECYPCOB
M COXpPaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEpe’)KHOTO OTHONICHWSI K TPUPOAE H CBOEMY 3JIOPOBBIO, a TaKKe
npruoOpEeTEeHUs] ONbITA WCIIOJIL30BAHUS TIOJIYYCHHBIX 3HAHUW IS TPUHSITHS
TPaMOTHBIX PEIICHUI B CUTYaAIUIX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSIMHU.

B yueOHoM mmane cpemHero oOmiero o0pa3oBaHUS MPEAMET «XUMUS)
0a30BOro0 ypoBHS BXOIHWT B COCTaB NpeAMETHOW oOmactu «EcrecTBeHHO-
HAaYYHBIC ITPEIMETHD.

OOmiee 4KMcIO YacoB, OTBEAEHHBIX UISI M3YYCHHUS XUMUHU, Ha 0a30BOM
YpOBHE cpeaHero o01ero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 kinacce — 34 gaca (1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckune 0CHOBBI OPraHHUYeCKOM XUMHMHU

[IpenmeT opranruecKoil XUMHHU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUYCHUE
B NIOJIyYEHHH HOBBIX BEIIECTB U MaTEpUAIOB. Teopusi CTpOEHUsI OpraHUYEeCKUX
coenuHeHnii A. M. bytiepoBa, €€ OCHOBHblIE NOJIOKEHUS. CTPYKTYpHBIE
dbopMyInbl opranndeckux BemecTB. ['omonorus, nzomepus. XuMuueckas CBSI3b
B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne 0  KIacCU(PUKALMKM  OPraHUYECKUX  BELIECTB.
HomMmenknaTypa opraHuuecKuX COEUHEHUM (CUCTEMAaTUUECKas) U TPUBUAIILHbIC
Ha3BaHUS BaKHEUIIUX MPEJCTABUTENEH KIACCOB OPraHMYECKUX BEILIECTB.

OKCNEpUMEHTAJIBHBIE METOAbl M3YUYEHHs BEIIECTB M HX IPEBPALLCHUM:
O03HAaKOMJIEHHE C 00pa3llaMy OpPraHMYECKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOIIOJCHHUE U
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIECHUIO OPTaHUYECKUX
BEIIECTB NPU HarpeBaHUH (IUIaBJICHUE, OOYTIMBaHUE U TOPEHHE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOECHHE, FOMOJIOTMYECKHI psia. MeTaH W 3TaH —
OpocTeilline MPEeACTaBUTENN alKaHOB: (PU3MUYECKHEe M XUMHYECKHUE CBOMCTBA
(peakuuu 3aMELIEHUs] U TOPEHUs), HAXO0XKACHHE B MPUPOJE, NOJYYEHHE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI psii. DTUIIEH U TPOINUJIEH
— MPOCTEHIINE MPEACTABUTEIN AJKEHOB: (PU3MUYECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, TUIApaTallUd, OKUCIEHUS U
NOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: Oytaauen-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEHIIINE
XUMUYECKHE CBOMCTBA (peakuus NOJINMEPU3ALIIN). [Tonyuenue
CUHTETUYECKOTO KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTMYECKUU Ps.
AuernneH — OpOCTEHIIMH MPEACTABUTENb QJIKHMHOB: COCTaB, CTPOEHHUE,
¢usznyeckue M XUMHYECKHE  CBOMcTBa  (peakiuu  THAPUPOBAHUS,
raJIOr€HUPOBAHMS, TUAPATALIMH, TOPEHNUS ), IOJYyUEHHE U IPUMEHEHHUE.

Apenbl. benzoin: coctaB, cTpoenue, Gpunueckue 1 XUMUYECKUE CBOMCTBA
(peakMu rajJoreHHpOBaHUST W HUTPOBAHMS), MOJYYEHUE U THPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuyeckue u Xumudeckue ceolucmeda (peaxyuu
2ANO2EHUPOBAHUA U HUMPOBAHUS), noJyuenue u npumeHnenue. TOKCHUHOCTb
apeHoB. ['eHeTHueckas CBSI3b MEXY YIVIEBOJOPOAAMH, MPUHAUIEKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKHM YINIEBOAOPONOB. [IpuponaHbI ra3 W MOIyTHBIE
HedTsHbIe Ta3el. Hed1h u e€ npoucxoxaenue. Crnocodbl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHI (TEPMHUYECKUM, KATAIUTUYECKHI), MUposin3. ITpomyKThl
nepepaboTku He(TH, UX MNPUMEHEHHE B TMPOMBIIUIEHHOCTH WU B OBITY.
KamMeHHBI# yroib U MpoayKThl €ro nepepaboTKu.

OKCHEpUMEHTAIbHBIE METOAbl M3YUYEHHs BEIIECTB M UX NPEBPALLCHHMA:
O3HAaKOMJIEHHME C OO0pa3laMH IUIACTMAcC, KaydyKOB M PE3WHBI, KOJUIEKIUU
«Hepts» u «Yromp», MOJEIMPOBAHUE MOJIGKYJ YIJICBOJOPOJOB M



TaJIOTEHONPON3BOAHBIX, TPOBEICHNE MPAKTUYECKOW paboThl: MONy4YEeHHE
STUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Mmacchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIeCTBA WM MPOAYKTa PEAKIUU IO H3BECTHHIM
macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peakiun).

Kucaopoaconepxaimue opranneckue CoeJUHEeHUs

[IpenenpHple OAHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHON: CTPOEHUE,
¢usnyeckue M XMMHUYECKHE CBOWCTBA (pEaklMW C AKTUBHBIMU MeETaJlllaMH,
raJlor€HOBOJIOPOJaMH, TOPEHHE), NpPHUMEHEHHE. BOIOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIAaMH CITUPTOB. /[elicTBHE METaHOIa M 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHOroatoMHbl€ CIHUPTHI. OTWICHIJIMKONb M T[JULEPHH: CTPOECHHUE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJAEWUCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAsl peaklys Ha MHOIOATOMHBIE cupThl). JlelicTBue Ha
opraHusM yesoBeka. [Ipumenenue rauuepuHa U 3TUIIEHTJIAKOJIS.

deHon: cTpoeHUE MOJEKYIbl, (PU3HUECKHUe W XHUMHUYECKHUE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue dpenona.

Anpperunpl U kemowusi. DOpMANBIAETUA, AaUETANbACTUI: CTPOEHUE,
dusnyeckue U XUMUYECKUE CBOMCTBA (PEaKIUN OKUCICHHUS U BOCCTAHOBIICHUS,
KauECTBEHHbIE PEAKLIMH ), IOJyYEHHE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHHUE, (PU3NUYECKre U XUMUYECKIE CBOWCTBA (CBOMCTBA,
oOme nans Kiacca KUCJIOT, peakius JTepuduKanuu), TOJydyeHUEe U
npuMmeHenue. CTeapuHoBasi U OJIEMHOBAs! KUCIOTHI KaK MPEACTABUTENH BBICIIUX
KapOOHOBBIX KHCIOT. MblTa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOILIEE IEUCTBUE.

Crnoxuble 3Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [muponus
cnoxHbIX  3¢pupoB. Kupsl. I'mapomus xupoB. Ilpumenenune KHUPOB.
buonornyeckas posap KUpOB.

YrneBompl: cocraB, KiIaccHpUKAMs ~ YIIIEBOMOB (MOHO-, 1H- U
noiucaxapuabl). [Joko3a — TPOCTEUIIUK MOHOCAxXapui: OCOOEHHOCTH
CTPOECHHS MOJIEKYJIbI, (PU3MUECKHUE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C
runpokcunom meau(Il), okucnenne ammuagHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJIEHHE, OPOKEHUE IFOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonorunyeckas poisib. @orocunre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemirono3a Kak npupoaHbie noauMepsl. CTpoeHue Kkpaxmana u
HEeJUTI0NI03bl.  PU3HYECKHE M XHUMHUYECKHME CBOWCTBA Kpaxmaya (TUApPOIIH3,
KAaueCTBEHHAsI PEAKIIHS C HOJOM).

OKCNEpUMEHTAJIbHBIE METOAbl M3YUYEHHs BEIIECTB U UX IPEBPALLCHUMA:
IIPOBE/ICHHE, HAOIIOIEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIE PEAKLIMA OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ITAHOJA
okcunoM menu(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcugom meau(ll)), ampaeruaoB (OKHUCIEHHME aMMHUAYHBIM PacTBOPOM
okcuga cepebpa(l) u rumpoxcumom memu(Il), B3amMopeicTBue Kpaxmania C
MOJIOM), TPOBEACHUE TMPAKTUYECKOW pPabOTHI: CBOMCTBA pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Mmacchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTa PEAKIUU IO H3BECTHBIM




macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOAYKTOB
peakiun).

A3oTcoaeprKalue OpraHu4ecKue COeTMHEHHS.

AMUHOKUCIOTBI ~ Kak  aM(pOTepHble  OpraHUYeCKHe  COCTUHEHHUS.
du3nyecknue U XUMUYECKHUE CBOMCTBA aMUHOKHCIOT (Ha NMPHUMEPE TJIULUHA).
buonornyeckoe 3HaueHne aMMHOKUCIOT. [lenTuaer.

benkn kak npupomHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT U TPETHYHAsl CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusi, KAYECTBEHHbBIE PEaKlUy Ha OETKu.

OKCHEpUMEHTAJIbHBIE METOAbl M3YUYEHHs BEIIECTB M HX NPEBPAILCHHMA:
HAOI0IECHNEe W ONMHUCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPU HArPEBaHUU, [IBETHBIEC PEAKIIMH OEIKOB.

BricokoMoJieKky/JIIpHBIE COeIMHEeHU S

OCHOBHBIE MOHATHS XHMHH  BBICOKOMOJIEKYJISPHBIX  COEIWHEHHIA:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSA
MOJIEKYJIsipHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEAMHEHNN — ITOJIMMEPU3ALUS U ITOJIUKOHICHCALM.

OKCHEpUMEHTAJIbHBIE METOAbl M3YUYEHHs BEIIECTB M HX NPEBPAILCHHMA:
O3HaKOMJIEHHE C O00pa3lamMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MesxnpeMeTHbIE CBA3H.

Peanmmszanpst MeXNpenMETHBIX CBA3E€H NPU HU3YyYEHUH OPraHUYECKOU
xumun B 10 Kimacce OCYHIECTBISETCS 4Yepe3 MCIONb30BaHUE KakK OOIMX
€CTECTBEHHO-HAYYHBIX IIOHATUH, TAK W TOHITHH, SBISAIOIIMXCS CUCTEMHBIMU
JUISL OTZIEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TOHATHUSA: SIBJICHHE, Hay4HbIH (DaKT,
TUIOTE3a, 3aKOH, TEOpUs, aHaJIM3, CUHTE3, Kiaccuukaius, nNepuoAUIHOCTD,
HaOII0ICHNE, N3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE.

@usuka: Marepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUUHBI U SAUHUIIBI UX U3MEPEHHUS.

buonorus: xnerka, opranusM, 6uochepa, 0OMEH BELIECTB B OpPraHHU3ME,
doTrocuHTE3, OMONOrMYECKH aKTHBHBbIC BellecTBa (O€NKW, yriaeBOJIbI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbpl, TOPHBIE TMOPOJbI, TOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, PECYPCBHL.

TexHoyorus: NHUILEBBIE IPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IHWTAHUA,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE M KOCMETHUYECKHUE IPENApPaThl, MaTEPHUAIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHUH

XuMHUecKuil 3neMeHT. AToM. Snpo atoma, HM30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKrue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTai, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeIeIeHUs JIEKTPOHOB 0 OPOUTANISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepnognyecknii 3akoH u llepmonuueckas cucrema XHMHYECKHX
sanementoB [[. WM. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA U



[lepuonnueckoir cucreMbl xumudyeckux dnemeHToB JI. WM. MenneneeBa c
COBPEMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX
BEIIECTB MO TIpynnamM M MepuojaM. 3HAUYEHHE NEPHOJUYECKOTO 3aKOHA B
Pa3BUTUH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKasl CBsI3b. BHIIBI XMMHYECKOM CBS3U
(KOoBaJIeHTHAsI HEMOJSPHAS U NOJISIPHAs, MOHHASA, METAIUIMYECKast). MeXaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW XWUMHUYECKOW CBsI3M (OOMEHHBIH H JOHOPHO-
aKkUenTopHslil). BogopoaHas cBs3b. BaneHTHOCTh. DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHrsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOIO  CTPOEHUS. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIETKH.

[lonsaTHe O nucnepCcHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BEecTsa B pacTBOpE.

Knaccudpukanuss ~ HEOpraHMYECKHMX  COEJAMHEHUH. Homenxknarypa
HEOPraHUYECKUX BEUIECTB. ['€HeTHYecKas CBs3b HEOPTraHWYECKUX BEILECTB,
IIPUHAJIEKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckass peakuus. Krnaccupukanums XUMHYECKHX peakuuid B
HEOPraHWYECKOM M OPraHMYECKOW XMMUU. 3aKOH COXPAaHEHHs MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS SJHEPITUU IPU XUMUUYECKUX PEAKLIMSIX.

CkopocTe peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (HaKTOPOB.
OOpatumble peakiuu. XUMHUECKOe paBHOBecue. DakTOphl, BIUSIONIUME Ha
COCTOSIHME XUMHUYECKOTo paBHOBecus. [Ipunnnn Jle [HlaTense.

OnexTponutudeckas aucconuanus. CuimbHble U cladble IEKTPOIUTHI.
Cpena BOIHBIX PaCTBOPOB BEILIECTB: KUCas, HEUTpalbHas, HIEI0YHasl.

OKHCITUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKLIVH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YUYEHHs BEIIECTB M HX IPEBPALLCHHIA:
neMoHcTpauus tabnun «llepruoanyeckas cucreMa XMMHUYECKUX 31€MEHTOB /.
N. MenzaeneeBa», U3y4eHUE MOJENIEH KPUCTALIMYECKUX PEIIETOK, HAOIIOEHUE
U ONHCAHHE JIEMOHCTPAIMOHHBIX M JIaDOPaTOPHBIX OMBITOB (pa3ioKeHHe
IIEPOKCHJIa BOAOPOAA B MNPHUCYTCTBUM KaTaau3aTopa, OIPEACIICHUE CpEIbl
pPacTBOpPOB BEILIECTB C NOMOIIBID YHUBEPCAJIBHOIO HWHIMWKATOPA, PEAKIMHU
MOHHOTO OOMEHa), MPOBEJCHUE MPAKTHUECKON paboThl «BiusHue pa3inuHbIX
($akTOpOB Ha CKOPOCTh XUMHUECKON pPEeaKIIUmny.

Pacuérnbie 3anaum.

Pacu€tel 1m0 ypaBHEHHAM XHMHYECKMX pPEaKIUHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM IOHATHSA «MacCCOBast
JIOJIsI BELECTBAY.

Heoprannyeckast Xumus

Hemeramnsl. Ilonoxxenne nHemeramnoB B Ilepuognueckon cucreme
xumudeckux 3eMenToB JI. . MeHneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHMS HEMETAUIOB (Ha IMpUMEpE
KHCIIOpoa, ceprl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriepoma ©W KpEeMHHUS) U HUX  COEAUHEHWH  (OKCHJOB,
KHCJIOPOCOIEPKAIIUX KHCIIOT, BOAOPOAHBIX COETUHEHHN ).

[IpruMmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenne metaiuios B [lepuonnueckon cucreMe XUMUYECKAX
anementoB JI. WM. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX



00o004yek atToMoB MeTainioB. O0mue Gpuznueckure cBoiicTBa MeTayioB. CIIIaBbl
METAJUIOB. DJIEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpH, Kaluid, KaJdbllUM,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE30, ME/b) U UX COCTUHEHUH.

OO61ue crocoObl moayyeHus: MetawioB. [IpuMeHenrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUs BEUIECTB M HUX MPEBPAILCHHI:
U3y4eHHEe KOJUIeKIUU «MeTasibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a7a4, HaOMIOJEHNUE M OMUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICHCTBUE TUAPOKCHIA  QIIOMHHHUS  C
pacTBOpaMHM KHCJIOT M IIEJIOYEeH, KAYECTBEHHbBIE pEAKIMH HAa KATHOHBI
METaJJIOB).

Pacuérnble 3anaum.

Pacuétbl Macchl BeniecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BbEMY OHOTO M3 YYACTBYIOIIUX B PEaKLMU BEILECTB,
pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU
OJIHO W3 BEIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumuu B oGecriedeH SKOIOTHIECKOM, YHEPTeTUIECKON 1 MUIIEBON
0€301acHOCTH, Pa3BUTHUU MeAUIMHBL. [[OHATHE O Hay4YHBIX METOJAX MO3HAHHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMWX HAYYHBIX TMPUHIMIAX POMBIIIICHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEILIECTB.

YennoBeKk B MHpE BEIIECTB U MATEPHAIOB: BAaXKHEHIINE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIMOHHbIE MaTepuaibl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTepuabl s AIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHwus.

XHUMHSI ¥ 30pOBbE YEJIOBEKA: MpPaBHJIa HUCIOIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MACHOTO MCIONB30BAHMS MPEMapaToB OBITOBOU
XUMHUH B IOBCETHEBHOM JKU3HHU.

MesxnpeMeTHBIE CBA3H.

Peamu3anmss MeXNpeaMETHBIX CBSA3€M MNpU  M3yYEHHM OOled u
HEOPraHU4eCcKoM XMMHM B 11 Kitacce OCylIeCTBIISIETCS 4Yepe3 MCIOJIb30BAHME
KaKk OOIIMUX €CTECTBEHHO-HAYYHBIX IOHSTUH, TaK W TMOHSITHH, SIBISIOMINXCS
CUCTEMHBIMU JIJI OTAEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYUHBIN (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaJIW3, CHUHTE3, KiIaccu(UKalus, TEePUOJUIHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHE.

@dusuka: Marepus, SHEPIUs, Macca, aroM, JJIEKTPOH, IIPOTOH, HEWUTPOH,
WOH, W30TON, paJUOAKTUBHOCTh, MOJIEKYJA, OSHEPreTHYECKUI YPOBEHbD,
BEIIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSTHME BEIIeCTBa, (U3MYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xknerka, opraHusM, OJKocHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanpl, TOPHBIE TMOPOJbI, TIOJE3HBIE HCKOIMAEMBbIE,
TOIUIUBO, PECYPCHL.

TexHonorus: XUMHUYCCKasd IMPOMBIINIJICHHOCTD, MCTAJLIIyprusi,
IMpOn3BOACTBO CTPOUTCIIbHBIX MaTCcpHraJIoOB, CEIILCKOXO03S1CTBEHHOC
IMpon3BOACTBO, numeBas IMPOMBIINIJICHHOCTD, CI)apMaL[eBTI/I‘-IeCKaH

IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJACTBO



KOHCTPYKIMOHHBIX MaTcpHaJIoB, QJICKTPOHHAsA IMPOMBINIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmuMucss TpOorpaMM cpeaHero ooOmero o0pa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHBIM M MOpeaMeTHbIM). HaydHo-MeToau4eckoil OCHOBOM ISt
pa3paOOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEr0 00IEro
o0pa3oBaHUsl SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IMpeaAMeTa « XUMHs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BBIICIEHBI CIICTYIONTNE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOIIUMHUCA POCCUHMCKON TIpa)KTaHCKOW HIECHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH H CAMOONPEIETEHUIO;

HAJIMYUE MOTUBALIUHU K 00yUEHUIO;

[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIECHUH JUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaAWLMi 0a30BOM HayKu
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCA B CBOEH
JEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIIMMHU LETOCTHON
CUCTEME XMMHUYECKOr0 00pa3oBaHus;

HAJIMYUE TIPABOCO3HAHUS JKOJOTUYECKOM KYyJIbTYphl M CIIOCOOHOCTU
CTaBUTb LIEJU U CTPOUTH )KM3HEHHBIE IIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS NpeaMeTa «XUMUS» JTOCTUTAKOTCS B
€IMHCTBE Y4YeOHON U BOCIUTATENBbHON JESATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, IYyXOBHO-HPAaBCTBEHHBIMH
HEHHOCTSMU U Ui€alaMU POCCHUICKOTO TPaskJaHCKOTO OOIIECTBA, MPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMH MOBEACHHS, CIIOCOOCTBYIOIIUMHU IMPOLIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaronuxcsi.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUS MNpeaMeTa «XHMHS» OTpPa)karoT
c(OPMUPOBAHHOCTH OIbITa TO3HABATENLHON M MPAKTUYECKON AESITeNbHOCTU
00y4aromuXxcs o peaan3alii IPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

OCO3HaHHs  OOYYalOIIUMHUCS  CBOMX  KOHCTHUTYLUMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPSAIKY;

NPEACTABICHUS] O COLUMAIbHBIX HOPMAaX W MpaBUJaX MEXINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH NpPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yUYeOHBIX U MO3HABATEIBHBIX 3a7a4, BBIMOJIHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TNPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTryMEHTHI IPYTUX PU aHAIU3€ PA3TUYHBIX BUJIOB YUYEOHOH NEATEIbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHHMSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OT€UYECTBEHHON XHMMUHU;

yBa)KEHUs K IPOLIECCY TBOPUECTBAa B O0JACTU TEOPUH M MPAKTHUYECKOTO
IPUMEHEHUSI XUMUH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT



JUINTEIbHBIX HAOMIOJEHUIN, KPOIMOTJIMBBIX SKCHEPUMEHTATbHBIX TOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpPECA M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHanmm3e  MHQOpPMAIMM O  TEpPeIOBBIX  JOCTHIKEHHUSX  COBPEMEHHOM
OT€YECTBEHHON XHMMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH  OILIGHMBAaTh CHUTyalldd, CBSI3aHHbIE C XHUMHYECKUMHU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS], OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJECHUE U MOCTYIIKH CBOUX TOBAPULIEH C
NO3ULMK HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHuA KyJIbTYPbI 310POBbS:

NOHMMaHHUs UEHHOCTEH 370poBOro M Oe3omacHOro oOpas3a JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns mpaBuil 0€30MacHOr0 OOpalleHHsl ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KM3HU U B TPYIOBOM JEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMPAaBWJI WHJWBHUAYaJIbHOTO W KOJUIEKTUBHOIO
0€30MacHOro0 MOBEAEHUS B CHUTyalUsX, YTPOXKAIOIIKMX 3J0POBBI0 M KU3HU
JIIO/ICH;

OCO3HaHUSl  MOCJHEACTBUM W HENPUATUS  BPEAHBIX  IPHUBBIUEK
(ynotpebneHus aJkorossi, HApKOTHUKOB, KypeHHs);

S) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeSITENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrHMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEIIEHUM MPAKTUYECKUX 3a]a4y
COIMAJIbHOM HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

UHTEepeca K MPaKTUYECKOMY HM3y4UeHHUIO mpodeccuil pa3inyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHUS K Tpyly, JIOOAM TpyJa U pe3ysibTaraM TPYJIOBOH
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBHUIYaJTbHON TpPAaeKTOPHUH
oOpasoBanwmsi, Oyaymieit npodeccnnr u peaan3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEH 00IIECTBa;

6) 3K0/10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU LIeJIeCO00Pa3HOr0 OTHOLIEHUS! K MPUPOJAE, KAK UCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMaHUS TJI00AJILHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM, BIHUSAHUA
HPKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUMATBHON CpebL;

OCO3HaHHSI HEOOXOJUMOCTH HCHOJIb30BAHUS JOCTIKEHUH XUMHUU IS
pELIeHNs] BOIPOCOB PAallMOHATIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKPYKAOLIEH
IPUPOJTHON Cpejie, YMEHHS IPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HaJIU4YMsS  PA3BUTOIO  SKOJOTMYECKOIO  MBIIUIEHUS, HKOJIOTHYECKON
KyJbTYpbI, OIbITAa AESATEIBHOCTH 3KOJIOTMYECKOW HANPAaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOM



MIPAKTUKE, CIOCOOHOCTM W YMEHHUS aKTHBHO TIPOTHUBOCTOSITH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeIUPUKN XUMUW KaK HayKd, OCO3HAHHWS €€ pOiu B
(GbopMUPOBAHNHN PALIMOHATIBEHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU LIEIOCTHOTO
NpECTaBICHUS 00 OKPY’KaIOIEM MUPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXPaHCHUS
IPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM [ COBPEMEHHOU
UMBWIM3ALMU: B €€ T'yMaHHUCTUYECKON HAMNpPaBICHHOCTH M BaXXHOU pOJIM B
CO37JaHUM HOBOW 0a3bl MaTEepPUATBHOW KYJIBTYpPbI, PEIIEHUU TIIOOATBHBIX
po0ieM yCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOMH,
MUIIEBOM ©  DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIMHBI,
o0ecreueHn YCIOBUH yCIIEIITHOTO TPyAa U SKOJOTUYECKH KOM(MOPTHON KU3HU
Ka)kIOT0 WiICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJIOB
MO3HAHMS, HCIOJNB3YeMbIX B  €CTECTBEHHBIX  HayKax, CIIOCOOHOCTHU
WCIIOJIb30BATh TIOJydaeMble 3HAHWUS ISl aHAIW3a W OOBSICHEHUS SIBJICHUIN
OKpY>Kalolllero MHUpa M MPOUCXOMASIINX B HEM HU3MEHEHUW, YMEHUS JeNaTh
000OCHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB M HMMEIOIIUXCS
JAHHBIX C 1EJIbIO MOJYUYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHMUS IS
perieHus mpo0OJieM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpPECA K O3HAHUIO U UCCIIEA0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENpPEpPHIBHOMY OOpa30BaHUIO |
CaM0O00pa30BaHMIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUU 1O XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMU NOTPEOHOCTIMU;

uHTepeca K  OCOOEHHOCTAM  TpyAa B pasnuyHbIX  cdepax
po(ecCHOHATLHOM eI TETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHUS Y4E€OHOTO mpeameTa «XUMUsH»
Ha YPOBHE CpPEeJHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HaUUMble I (OPMHUPOBAHMS ~ MHUPOBO33PEHUS]  OOYyYaIOLIUXCS
MEXAUCIUTUIMHAPHBIE (MeXTMpeaMeTHBIE) oOlIIEHAyYHbIE MOHSTHS,
OTpa)karolllie IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CHEeUU(PUKY METOJI0B
MO3HAHHUA, WCIOJb3YEeMbIX B ECTECTBEHHBIX Haykax (MaTepus, BeIECTBO,
DHEprus, SBJICHHE, MPOLECC, CUCTEeMa, HAy4YHbI (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJACHUE, H3MEpEHHUe,
HKCIIEPUMEHT U JAPYTHE);

yHUBEpCalIbHbIC y4eOHbIe JENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PETyJIATHBHBIE), oOOecneuuBarome QopMUpPOBaAHUE
(GyHKIMOHATBHOM IPAMOTHOCTH M COLIMATIBHON KOMIIETEHIIMU 00yYaronuxcs;

CIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHMS U  YHHMBEPCAJIbHbIC
yueOHbIE IeUCTBUS B TO3HABATEILHON M COLIMANIbLHOM MPAKTHUKE.



MeranpenMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIHHBIMH, KOMMYHUKATHUBHBIMH U  PETYJISATUBHBIMU
JNEUCTBUSIMH.

OBjiaeHne  yHUBEPCAJBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a30Bble JJoruveckue aecTBUsL:

CaMOCTOSTENIbHO  (OopMyNIHpOBaTh ©  aKTyalIH3UpoOBaTh  MpoOIemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh LeJIU JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHh PE3YIbTaThl JEATEIbHOCTH C MOCTABICHHBIMU
HEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICNISITh XapaKTEPHbIE MPU3HAKU MOHATUN U YCTaHABIMBAaTh UX B3aUMOCBSI3b,
WCIIOJIb30BATh COOTBETCTBYIOIIHE TIOHATHS 111 OOBSICHEHUS OT/IETBHBIX (PAKTOB
U SIBJICHUM;

BBEIOMpATh OCHOBAaHWUS M KPUTEPUHU JUIS KIACCU(UKAIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MNPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJCHUS (MHAYKTUBHBIC, NETyKTUBHBIE, IO
aHAJIOTHH), BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B PACCMATPUBAEMBIX
SIBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

NPUMEHSITh B  MPOLECCE TMO3HAHUS, HCMNOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE) MOJENIH, MPeoOpa3oBBIBATH  MOJCIBHBIE
NpEACTaBICHUS] — XUMUYECKHMH 3HAK (CUMBOJ) DJIEMEHTa, XHUMHUYECKasi
dbopMmyrna, ypaBHEHHE XHUMHUYECKON pEaKIud — TMPU PEHIeHUH YISOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aJ]lay, MPUMEHITh HAa3BaHHBIE MOEJbHBIC
MPEACTABJICHUS [ BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbI€e HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMynMpoBaTh €M W 3aJadd  WCCIEJOBAHUS, HCIOIh30BAThH
MOCTABJICHHBIC M CAMOCTOSITEIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMUPOBAHMS TUIIOTE3HI IO TTPOBEPKE
MPaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS WU MPOBEACHUS
YYCHHYECKNX OKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMIOJaTh 3a
XOJIOM  TIPOIECCa, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yJsbTar,
dbopMmynupoBaTh 00O0OIIEHWS ¥ BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH
pPE3yNbTaTOB MCCIEAOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOCITAHHON
pabore;

NpuoOpeTaTh OMNBIT YYEHUYECKOW UCCIEOBATENbCKOM H MPOEKTHOU
NESTETLHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a]ay, NPUMEHEHHIO Pa3JIMYHbIX
METOI0B TO3HAHMUSI.

3) padora ¢ nnpopmanueii:

OPUCHTHUPOBATLCA B PA3TUYHBIX HCTOYHUKAX WHPoOpManuu (HAy4IHO-
MOMyJISIipHAsl JINTepaTypa XUMHYECKOTO COJEPKaHMS, CIPaBOYHBIC TOCOOUS,
pecypcol HTepHETa), aHamM3upoBaTh HHPOPMAIUIO PA3TUIHBIX BUIOB U (hopMm



OpeICTaBICHUS,  KPUTHUECKM  OIEHMBaTh €€  JIOCTOBEpPHOCTb U
HEMPOTHUBOPEUHBOCTE;

(GbopMyIUpOBATh 3aMPOCHl U MPUMEHATH Pa3IMUHbIE METObI IIPU MOUCKE U
orOope wuHpOpMalMK, HEOOXOAMMOW U BBINOJHEHUS Y4eOHBIX 3a7ay
OIIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BAHUSA MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAbHYI0 (QOpMYy MpeaCTaBICHUA
uHbopMaluu (cxemsl, TpaduKu, JUArpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAy4YHBIM $3bIK B KAauecTBE CpeAcTBa Mpu padbore ¢
XUMHUYECKON HH(pOpMaLMend: NPUMEHSATh MEXMNpeaMeTHble ((u3nyeckue u
MaTeMaTHYeCKWe) 3HaKM W CHUMBOJBL,  (opmynbl,  abOpeBUaTypHl,
HOMEHKJIaTypYy;

UCTIOJB30BaTh M MPEoOPa30BbIBATH 3HAKOBO-CHMBOJUYECKHE CPEACTBA
HaTJISAHOCTH.

OBi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1€/iCTBUAMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJi¢ JAMAaora
W/WIA TUCKYCCUH, BBICKAa3bIBaTh HJIEH, (OPMYJIHUPOBATH CBOU MPEHJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEIOKEHHOH 3aa4u;

BBICTYyIIaTh C MPE3EHTAINe Pe3ybTaTOB MO3HABATEIbHON AESTEIbHOCTH,
NOJyYEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMH IpHU
BBIMIOJTHEHUH XUMHUYECKOTO 3KCIEpUMEHTa, MPAKTUYECKOM paboThl MO
UCCIIEIOBAaHHUIO CBOWMCTB M3YYaeMbIX BEIIECTB, pealu3alui YYeOHOTO IPOEKTa U
(dbopMynTHUpOBaTh BBIBOJIBI 10 pe3yibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0J1€ OOCYKJIEHUS 1 0OMEHAa MHEHUSIMU.

OBi1aieHHe YHUBEPCAJbHBIMU PeryISTHBHBIMM JeHCTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO
NeSITeNIbHOCTh, OMpenessisi €€ Lend U 3aJadyd, KOHTPOJUPOBAaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh NpEIaracMblii alropuT™M JEUCTBUN MpuU
BBIMIOJTHEHUH Y4YE€OHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh HauOoliee
3¢ (EeKTUBHBIN CHIOCO0 WX PEIICHHS ¢ y4ETOM MOJYYSHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISAITh ~ CAMOKOHTPOJIb ~ CBOEH  JEATETbHOCTH HAa  OCHOBE
caMOaHajn3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUSI Kypca «OpraHuueckas XuMUSD)
OTPaXkaroT:

C(I)OpMI/IpOBaHHOCTL NPCICTaBICHUI O XHMHYECKOH COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XWMHUU B TO3HAHWU SIBJICHUMU
npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS © KYJIbTYpbl JUYHOCTH, ¢
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW IJIsi PEIICHHS] MPAKTUYCCKUX
3alad4 M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIIOYACT:
OCHOBOIMOJIATAONIME MOHATUSA (XUMUYECKUH JJIEMEHT, aToM, 3JEKTPOHHAs
o0oiouka aroma, MOJIEKYyJa, BaJCHTHOCThb, AJIEKTPOOTPUIIATEIHLHOCTD,



XUMUYECKas CBs3b, CTPyKTypHas (opmyna (pa3BépHyTass W COKpAIIEHHAs),
MOJIb, MOJISIpPHAasT —~Macca, MOJSIPHBIA  OO0BEM,  YIJIEPOMHBIM  CKEJET,
GyHKIIMOHATBHAS TPYIIA, paJWKajl, HU30MEpHs, WU30MEphbl, TOMOJOTHYECKHMA
psill, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCJIOPOA M a30TCOJEpXKaAIIUE COCIUHECHMUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCAUHEHNUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUSI opraHndyeckux Beulects A. M. bytneposa,
3aKOH COXPAaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIUE B OCHOBE [MOHHUMAaHUS
NPUYUHHOCTA W CUCTEMHOCTH XHMHYECKUX SIBIICHUW, (PAKTOIOTHIECKUE
CBEJIEHHS O CBOWCTBAaX, COCTaBe, MOJYYECHUU M OE30MaCHOM HCIOJb30BaHUHU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEITbHOCTH
YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MPU3HAKN TIOHSITHM,
YCTAHABJIIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS
MIpU OMIMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyT OpPraHMYECKHMX BENMIECTB H YPaBHEHUW XHUMHYECKUX PpEaKIIHid,
M3rOTaBIMBATh MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsI MJUTFOCTPALUUA UX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHUH yCTAHABIMBATH IPUHAIICKHOCTh H3yICHHBIX
OpPraHMYeCKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpPEAeIEHHOMY
KJIacCcy/Tpynmne coeAuHEeHUN (YIrJIeBOAOPObI, KHUCIOPOA U a30TCOAEpIKAIlne
COEJMHEHUSI, BBICOKOMOJIEKYJIIPHbIE COEAWMHEHHUS), AaBaTh MM Ha3BaHUS IO
cucrtematnyeckoi HomeHknarype (IUPAC), a Takxke npuBOJAUTH TPUBHAJIBHbBIE
Ha3BaHUsS OTNIECJIbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MPOIWICH, alleTUICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOII, (hopMaTbaeTH], alleTalbIeTH, MypaBbIHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBasi KHUCIIOTa, CTEAPUHOBAs KHUCJIOTA,
TIIF0K03a, (PPYKTO3a, Kpaxmal, IeJUTF0I03a, TIIHIINH);

c(hOpMUPOBAHHOCT, YMEHHS OIPEACTATh BHIBI XUMUYECKOW CBS3H B
OpraHUYECKUX COCAMHEHUAX (OMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATH TOJOXECHUS TEOPUH CTPOCHHUS
opranumveckux BemectB A. M. byriepoBa misi 0OBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MAaccChl
BEIILIECTB;

c(hOpMHUPOBAHHOCT, YMEHHMHM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bu3nUecKrue U XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUIICH, MPOMUJIEH, allETUJIEH,
oyramuen-1,3, metunOyranuen-1,3, 6€H30J1, METaHOJ, STAHOJI, STUICHTIUKOIb,
MIepyH, GEeHo, aleTanbIeTH ], MypaBbUHAsI U YKCYCHAsI KUCIIOTHI, TIFOKO03a,
KpaxMall,  UEeJUII0JI03a, aMHHOYKCYCHAas  KHUCJIOTa),  WJUTIOCTPUPOBATH
FEHETUYECKYI0 CBS3b MEXKAY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITUI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hopMHUPOBAHHOCTH YMEHHUSI XapaKTepUu30BaTh WUCTOYHHUKHU
YTJIEBOJAOPOJAHOTO CHIpbsi (He(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCT, YMEHUH TPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA MM MIPOTYKTa
peakiuu MO HW3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WM NPOYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHHM BIAJETh CHCTEMOW 3HAaHW 00 OCHOBHBIX
METO/IaX HayYHOI0 NMO3HAHUS, UCMOJb3YEMbIX B XUMHUHU MPU U3yYEHUH BELIECTB
U XUMHUYECKHX sIBICHUH  (HaOmroleHue, U3MEpeHue, HKCIEPHUMEHT,
MOJICJIMPOBAHUE), HCIOJb30BaTh CUCTEMHBIE XHUMHUYECKHME 3HAHUS IS
NPUHATHUS PEUICHUA B KOHKPETHBIX J>KM3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEILECTBAMH U UX NPUMEHEHHUEM;

c(hOpMHUPOBAHHOCT,  YMEHHH  COONIIOJAaTh  TpaBWja  IMOJIb30BAHUS
XUMHUYECKON TOCYyA0N M J1TabopaTopHBIM O0OpYyJOBaHHMEM, a TaKKe IpaBHIia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU MO BBITTOJHEHUIO
71a00PaTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHUW TUIAHUPOBATH W BBITIOJHATH XUMHUYECKHM
JKCIIEPUMEHT (IPEBpPALLECHHUS OPraHUYEeCKHX BEIIECTB IpPU HarpeBaHUM,
NOJIy4YEHUE JTWICHA M HW3YYEHUE €ro CBOMICTB, KAUYECTBEHHbBIE PEAKIUU
OpPraHMYECKUX BEILECTB, JACHaTypalus OENKOB MpPH HAarpeBaHUU, IIBETHHIC
peakuu OeTKOB) B COOTBETCTBUHU C MpaBUIAMHU TEXHUKHA O€30MacHOCTH IpU
oOpallleHuu ¢ BEUIeCTBaMH M JIabOpaTOPHBIM O0OPYIOBaHHEM, MPEACTABIATH
pe3ysnbTaThl XMMHUYECKOTO0 HSKCHepUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid M (POpMYyJIUPOBATh BBHIBOJIBI HAa OCHOBE 3THUX
pE3yNbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHPOpMAIMIO, MOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOH
uHhopmaruu, aTEpHET U ApyTHX);

chOpMUPOBAHHOCT, YMEHHMM  COOJIOATh  TMpPaBWIa  DKOJOTHYECCKU
1eJIeCO00Pa3HOr0 TMOBEACHHUS B OBITY U TPYAOBOM [EATEIBHOCTH B IIENIAX
COXPaAHEHUsI CBOETO 3JJ0POBbS M OKPYXAIOLIEH MPUPOJHOM Cpelibl, OCO3HABAThH
OMACHOCTh BO3JEHCTBHSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BellecTB, moHuMasi cMbicn nokasatens [1/IK, moscHaTe Ha mpuMepax crnocoObl
YMEHBUIEHUS W NPEJOTBPAIICHUS MX BPEIHOTO BO3JAEHCTBHS HA OPraHu3M
YEJIOBEKa;

JUI 00YYarOIMIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHHE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUIA CIEnbIX W CAa0OBUASAIIMX OOYydYaloIIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucteMy oOo3nauenuii JI.  bpaitng nmns  3amucu
XUMUYECKUX HOPMYII.

11 KIIACC

[IpenmeTHBIE pE3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XAMMUSD) OTPAXkKAKOT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOM COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XWMHUU B TO3HAHWU SIBICHUMU
npupoasl, B (OPMUPOBAHWUU MBIIUICHUS © KYJIbTYphl JUYHOCTH, ¢
(GyHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW IJISi PEIICHHS] MPAKTUYCCKUX
3ala4 M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS (XMMUYECKUHN 3JIEMEHT, aTOM, U30ToT, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYJIA, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPULIATENBLHOCTD, CTEIEHb OKHUCJICHHS, XUMHYECKas
CBsI3b (KOBaJEHTHAs, MIOHHAs, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAIINYECKAS



peIETKa, TUIIbl XUMUYECKUX PEAKLUM, paCTBOP, JIEKTPOJIUTHI, HEAJIEKTPOJIMTHI,
AIEKTPOJIUTHYECKAsT AUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakUnH, XMMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
AIEKTPOJIMTUYECKON TUCCOLManuu, nepuoandeckui 3akon /[, Y. Menneneesa,
3aKOH COXPAHEHUsT MacChl BEUIECTB, 3aKOH COXPAaHEHHUS U IPEBpaLICHUS
DHEPruy NPH XUMUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKallue B OCHOBE IOHMMaHUS
OPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHX SIBIICHUH, (PaKTOIOTUYECKUE
CBEJICHHSI O CBOMCTBAaX, COCTaBe, MOJTY4YEeHHMH M O€30MacHOM HCIOJIb30BaHUU
BOXHEHMIIINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKOH NeATeIbHOCTU
YeJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHITHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIME IMOHATHUS
NP ONKMCAaHUHA HEOPraHWYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpPMUPOBAHHOCTh YMEHUHN HCTOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBlieHUs] (OpMyN BEHIECTB M ypPaBHEHHWH XMMHYECKHUX PpEaKLuH,
cucrtematndeckyro HomeHknatypy (IUPAC) wu TtpuBHaibHBIE Ha3BaHUS
OTJIETIbHBIX HEOPTAaHMYECKUX BEUIECTB (YTrapHBIi ra3, yriIeKUCIblil ra3, aMMHAK,
ram€Hasi U3BeCTb, Heran€Hasi U3BeCTb, IUThEBAS COJlA, TUPUT U IPYTHUE);

cOpPMUPOBAHHOCTh YMEHHUW OMNPENENSITh BAJICHTHOCTb M  CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEUHEHUSX PA3JIU4YHOrO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIM4YecKas, BOJAOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAUIMYECKOM PpEIETKH KOHKPETHOIO BEUIECTBA
(aTOMHas1, MOJIEKYJISIpHASI, HOHHAS, METAJUIMYECKAs ), XapaKTep CPeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHNUI;

c(hOpMUPOBAHHOCTb YMEHHM YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K OMpPENEIEHHOMY KIAcCy/TpyIine
COEIMHEHHI (TPOCThIE BEIIECTBA — METaUIbl M HEMETaulbl, OKCH/IbI,

OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUI PaCKPBIBATH CMBICI MEPHUOJUUECKOTO 3aKOHA
. . MengeneeBa u  AEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3ieMeHTOB 1—4 mnepuogoB Ileproanmyeckoil crucTEMbI
xumudeckux snemeHtoB JI. Y. MennmeneeBa, UCTONB3ysl MOHATHS «S-, p-, d-
JJIEKTPOHHBIE  OpPOWTAIN»,  «IHEPreTUYECKUE  YpPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHWMHUYECKHX JJIEMEHTOB M HUX
COEAUMHEHNH IO nepuoaam U rpynnaMm llepuonnueckon cHCTEMbI XMMHUYECKUX
snemenTtoB J[. . Mennaeneena;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB pPa3jIUYHBIX KIJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHNE T€HETHUECKOW CBA3U MEXy HEOPTaHMYECKUMU
BEILLECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUSA KJIACCU(DULIIMPOBATH XUMUYECKUE PEAKIHH 110
pa3IMYHBIM IPU3HAKaM (YUCIY U COCTABY PEarupyroluX BEIIECTB, TEMIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH
peaxiuy, y4acTUIO KaTaIu3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHII COCTABIISATh YPABHEHHS DKLUl PA3IMIHBIX
TUTIOB, TIOJHBIE M COKpaUIEHHbIE YPaBHEHHMS pEaKIMi HOHHOTO OOMeHa,
YUMTBIBASI YCIOBUS, IPU KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



c(hOpMUPOBAHHOCT, yMEHUN TIPOBOAUTH PEAKIUHU, TOITBEPKIAOIIHEC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM  TyTEM  HWOHBI, NPHUCYTCTBYIOIHE B  BOJHBIX  PacTBOpax
HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCT, YMEHHA PACKPBIBATh CYIIHOCTh OKHCIIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIUNA TOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO
OajlaHca ATUX PEAKIINIA;

c(hOPpMUPOBAHHOCTh  YMEHUU  OOBSICHATH  3aBUCHUMOCTh  CKOPOCTH
XUMUYECKON PEaKIMU OT Pa3IndHbIX (PAKTOPOB; XapakTep CMEMICHUS
XUMUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEITHETO BO3ICHCTBHSI (PUHITUTI
Jle Illarenbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHUYECKHE MPOLECCHI,
JIeKaIie B OCHOBE MPOMBINIJIEHHOTO MOTYYEHUSI CEPHON KUCIIOTHI, aMMHaKa, a
Takke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMMUX HAYYHBIX MPUHITUIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCIICHUS C MCTIOIb30BAHHEM
TIOHSITHUST «MACCOBAs JIOJISI BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
Ipy XMMHUYECKHX PEaKIUAX, MacChl BelecTBa wWin 0O0bEMa Ta30B IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce Wi OO0bEMY OJHOTO U3
YyYacTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOTO 3(QeKkTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHSI MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YDHEPTHH;

c(hOpMHUPOBAHHOCT,  YMEHHM  COONIIOJAaTh  TpaBWja  IMOJIh30BAHUS
XUMHUYECKON TOCYyA0N M J1TabopaTopHBIM O0OpyAOBaHHEM, a TaKXKe IpaBHIIa
oOparreHus: ¢ BEMECTBAMHA B COOTBETCTBUU C MHCTPYKITUSMH TI0 BBITIOJIHCHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHUW TUIAHUPOBATH W BBITIOJHATH XUMHUYECKHM
IKCIIEPUMEHT (pa3fioKeHre NEPOKCHIA BOJOPOIa B MPUCYTCTBUH KaTalIn3aTopa,
ONpeAeNIEeHUE CpeAbl PACTBOPOB BEIIECTB C IOMOLIBIO YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUN
peaKkuy, peakiuu HOHHOTO OOMEHa, KA4eCTBEHHBIE PEaKIMH Ha Cyibdart-,
KapOOHAT- W  XJOPUJ-aHWUOHBI, HAa  KATHOH  aMMOHHS,  pEIICHUE
OKCIIEPUMEHTATIFHBIX 3a7a4 1o Temam «Metammey u «Hemeramns») B
COOTBETCTBUHM C TMpaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpalleHHH C
BEIIECTBAMH M JIAOOpaTOpPHBIM O00OPYJOBAaHMEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO AKCIIEPUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCT, yYMEHUN KPUTHUYECKH aAHATM3UPOBATh XUMHUYECKYIO
uHPOpMAIIMIO, MOJIYYaeMYyl0 W3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOH
KOMMYyHUKanuu, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh YMEHHH  COOJIOATh TpaBWIA  DKOJOTHYECCKU
1eJIeCO00Pa3HOr0 TMOBEACHHUS B OBITY U TPYAOBOM [EATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYXKAIOUICH MPUPOJHONU CPEbl, OCO3HABATH
OTIACHOCTh BO3JICHCTBHUS HA JKWBBIC OPTAaHW3MBI OMNPENEIEHHBIX BEIICCTB,
noHumasi cmpicn mokazatens [IJIK, moscHsaTh Ha mnpuMepax CcrmocoOb
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPETHOTO BO3JCHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUTsI OOYYarOIINXCS C OTPAHMYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;



JUIA CIEnbIX W ClIa0O0BUASAIIMX OOYydYaroIUMXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy o6Oo3Hauenuit JI.  bpaiing ngns  3anucu
XUMUYECKUX HOPMYII.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
HauMeHOBaAHME KoauuecTBO 4acos
Ne DJIeKT]
pa3iesioB U TeM KontpoabHbie [IpakTHyeckue
n/n Bcero 00paso
NporpamMMmsl padoThI padoThI

Pasnea 1. Teoperuyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer
OpraHn4eCcKOu
xumuu. Teopus

1.1 CTpOEHUs
OpraHUYEeCKUX
coenquHeHnt A. M.
byrtneposa

Hroro no pazgeny

Pa3znea 2. YrieBoaopoabl

[IpenenbHbie
2.1 YIJI€BOAOPOIBI —
aJIKaHbI

Henpenensubie
YTIIEBOJOPOABL:
2.2 aJIKCHBI,
aJIKaJINCHBI,
AJIKUHBI

2.3 ApomaTtuyeckue




YIJIEBOJAOPOBI

IIpuponHsie
HUCTOYHUKHU

24 3 1
YII€BOIOPOAOB U

UX nepepadoTka

Hroro no pazgeny 13

Pasznea 3. Kuciiopoacoaepxamue opranuyeckue coeIuHeHus

3.1 Crnuptsl. ®enon 3
Anbaeruibl.

39 KapOonoBsie -
KHUCJOTHI.

CrnoxHble 3¢upbl

3.3 VrieBoasl 3 1

Wroro no pazneny 13

Pa3nen 4. A3oTcoaepkamme opraHudecKue coeMHeHUs1

AMMUHEIL.
4.1 AMUHOKHCIIOTHI. 3
benku
Hroro no pasgeny 3

Paszgea S. BbicokoMoJIeRy IsIPHBIE COeIMHEHM I

ITmacTmaccel.
5.1 2
Kayuyku. Bonokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB H TeM
NMPorpamMMmblI

KoanuyecTBO 4acos

Bcero

KonTpoJnbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKT
00pa3sc

Pa3znen 1. TeopeTnueckue 0CHOBBI XUMHH

1.1

CrtpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U
[lepunonnueckas
cucreMa
XUMUYECKHUX
anemenToB /I. W.
Menaeneesa

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEIIIECTB

1.3

XUMHAYECKHE
peakuuu

Hroro no pasneny

13

Pasnen 2. Heoprannueckasi Xumust

2.1

MeTtaninsl

2.2

Hemeramnl

23

CBs3b
HEOPTraHWYECKHUX U




OpraHMYECKHUX

BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u )Ku3Hb

3.1 XUMUSA U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne

~

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbie

Bcero
padoTsbI

IIpakTuyeckue
padoThbI

Jlara
U3y4YeHHs

[Ipenmer oprannueckoin
XHMHH, €€ BOBHUKHOBEHHE,
pa3BUTHE U 3HAUCHUE

05.09.2023

Teopust crpoeHus
OPraHUYECKUX COCTUHEHUMN
A. M. Bytneposa, eé
OCHOBHBIE MTOJIOKEHUS

12.09.2023

IIpencraBnenue o
Kiaccuukanum
OpPTraHUYECKHUX BEIIECTB.
Howmenknatypa
(cuctemaTudeckas) u
TPUBUAJIbHBIC HA3BAHUS
OpTraHUYECKUX BEIECTB

19.09.2023

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

26.09.2023

MertaH u 3TaH —
MPOCTEUIINE MPEICTAaBUTETU
aJIKaHOB

03.10.2023




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

10.10.2023

OTUJEH U IPONUIEH —
[IPOCTEUIINE TPEACTABUTEIN
AJIKEHOB

17.10.2023

[Ipaxruyeckas padora Ne 1.
«lTomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB»

24.10.2023

Ankanuensl. byranguen-1,3 u
MeTuinoyTaaueH-1,3.
[TonyuyeHue CUHTETUYECKOTO
Kay4yyKa U pe3uHBI

07.11.2023

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUI PSA/I.
AleTuIeH — NpOCTEeUIIHI
MIPEICTABUTENH AIKHHOB

14.11.2023

11

Brruucienus mo ypaBHEHHUIO
XMMHYECKON peaKiuu

21.11.2023

12

ApeHbl: 6€H30J1 U TOJIYOJ.
ToKkCMYHOCTH apeHOB

28.11.2023

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOOB,
MIPUHAJIEKAINUX K
pa3IMYHBIM KJlaccam

05.12.2023

14

IIpupoHbIE HCTOYHUKHU

12.12.2023




YIJIEBOAOPOIOB: IIPUPOAHBIN
ra3 4 HOIyTHbIE HEQTSHbIE
rassl, He)Tb ¥ IPOAYKTHI €€
nepepaboTKH

15

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOIOB: IIPUPOAHBIN
ra3 v oIy THbIC HEPTSIHbIC
rassl, He)Th ¥ MPOAYKTHI €&
nepepaboTKH

19.12.2023

16

KonrponsHas pabota o
paszaeny «YTriaeBogopOab)

26.12.2023

17

HpeﬂeHBHBIC OAHOATOMHBIC
CIIUPTBL: MCTAHOJI U 3TAHOJI.
Bonopoanas cBsi3b

09.01.2024

18

MHOroaTOMHBIE CITUPTHI:
STWJICHIJIUKOJb U TIHLEPUH

16.01.2024

19

DEHO: CTPOEHUE MOJIEKYJIBI,
buznyeckue 1 XuMHUIECKHe
CBOICTBA, IPUMEHEHUE

23.01.2024

20

Anpaeruasl: popmanbaeTu
U aleTajabaerua. AleToH

30.01.2024

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCyCHas

06.02.2024

22

[Ipaxtuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa

13.02.2024




YKCYCHOM KHCJIOTBD»

23

CreapuHoBas 1 OJICMHOBAs
KHCJIOTBI, KaK
NPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

20.02.2024

24

Mpr1a Kak cOJIM BBICIIIMX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee JeUCTBUE

27.02.2024

25

CrnoxxHbie 2(pUpbI Kak
IIPOU3BOJIHBIE KaPOOHOBBIX
KUCJOT. ['Mapoin3 CiaoKHbIX

3¢upoB

05.03.2024

26

Kupsl: ruponus,
IpUMEHEHUeE,
OuoJstornueckas pojb JKHUPOB

12.03.2024

27

VYTaeBoanl: COCTaB,
Kiaccudukanus.

Baxneriue npencTaBuTeNu:

TII0K03a, PpyKTO3a,
caxaposa

19.03.2024

28

Kpaxman u nemonosa kak
MIPUPOHBIC TTIOTUMEPHI

02.04.2024

29

KonrponsHas pabora o
pazneny
«Kucnopoaconepxkaiue
OpPraHMYECKUE COETUHEHUS

09.04.2024




30 AMUHBI: METWJIAMHUH U
AaHHJINH

16.04.2024

AMHMHOKHCIIOTHI KaK
am(oTepHbIe OPraHuYECKUe
31 COCIMHEHHS, HX
OMOJIOrNYECKOE 3HAUCHHE.
Ilenrtuabl

23.04.2024

benku xak npupoaHsie
32 | BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

30.04.2024

OcHOBHBIE TIOHATHS] XUMHU
33 | BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUI

07.05.2024

OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJICKYJIIPHBIX
coenuuennii. I1macTMmaccel,
Kay4yKH, BOJIOKHA

34

14.05.2024

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHbie

Bcero
padoThbI

IIpakTu4yeckune
padoThbI

JlaTa
H3YYeHH S

XUMUYECKUH 2TIEMEHT. ATOM.
DneKTpoHHas KOH(pUrypauus
aTOMOB

04.09.202

[lepuoanueckuii 3aKOH 1
[lepuonnueckas cucrema
XUMHUYECKHX d1eMeHToB /1. H.
MenpeneeBa, UX CBS3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

11.09.202

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX JIEMEHTOB U
UX COCMHEHUN 110 TpyIIaM 1
nepuojiaM. 3HaueHHe
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BuTUU
HayKu

18.09.202

Crpoenue BemecTBa. XuMHUUECKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI

25.09.202




00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonoponnas cBsizb

BanenTHOCTE.
DNIEKTPOOTPULIATENLHOCTb.
Cremnens okuciicHus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

02.10.202

[IoHsATHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOIUIOUIHBIE
pactBOpbl. MaccoBas 101
BEILECTBA B pacTBOPE

09.10.202

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'enernueckas cBA3b
HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

16.10.202

Knaccugukanus xumuueckux
peaKuil B HEOPraHUYECKON U
OpraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUS MacChl BELLIECTB;
3aKOH COXPaHEHMsI U NTPEBPALLEHUS
SHEPrUM MPU XUMUYECKUX
peakuusax

23.10.202

CkopocTts peakiuu. OOpaTuUMbIe
peakiuu. XuMU4eCcKoe
paBHOBecHe

13.11.202

[TpakTrueckas padota Ne 1.

20.11.202




«Bnusiaue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUYECKOU
peakuum»

DNEeKTPOIUTHYECKAS
nuccormanui. Iloaarue o
BOZIOpOAHOM Mokazatene (pH)
pactBOpa. Peakunu noHHOTO
oOmeHa. ['maponu3 opraHnuecKux
Y HEOPTaHUYECKUX BEIECTB

27.11.202

OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIHH.
[TonsiTre 006 nekTpom3e
pacIIaBOB U PACTBOPOB COJIEH

04.12.202

KonrponsHas pabota no pazaeiy
«Teopernyeckne OCHOBBI XUMHUM»

11.12.202

Mertaimiel, UX IMOJIOKEHUE B
Ilepuoanueckoii cucreme
XUMHUYECKHUX d1eMeHToB /1. H.
Menzeneena 1 0COOCHHOCTH
cTpoeHus aromoB. O01ue
duznyecKre CBOMCTBA METAIIIOB

18.12.202

CrmutaBsl METaJUIOB.
DIIEKTPOXUMUYECKUHN P
HaNpsKEeHUH METAIIIOB

25.12.202

XUMHYECKHE CBONCTBA
BOKHEUIITNX METAJUIOB (HATPHA,
KaJIni, KaJIbI[Ni, MarHui,

15.01.202




ATIOMUHUI) U UX COECIMHEHUN

XHUMHUUYECKUE CBOMCTBA XpOMa,
MEIH M UX COSANHECHUMN

22.01.202

0 = ([ =

XUMHYeCKHEe CBOMCTBA IIMHKA,
JKele3a U UX COSIMHCHUN

29.01.202

—

[TpakTrueckas padota Ne 2.
"Pemenue skcnepuMeHTaIbHBIX
3azad4 mo reMe «MeTtaipl»"

05.02.202

Hewmeramiel, BX MOJIOJKEHUE B
Ilepuoanueckoii cucreme
XUMHUYECKHX djieMeHToB J[. 1.
MeHnneneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB

12.02.202

—

®uznuecKue CBOMCTBA
HEMETAJVIOB. AJTOTPONHS
HEMETaJUIOB (Ha IpUMEpPE
KHCIIOpOJa, cepbl, pocdopa u
yriiepona)

19.02.202

XUMHYECKHE CBOMCTBA TaJIOTCHOB,

CepbI U X COCTMHEHUI

26.02.202

XHMHUYECKHE CBOICTBA a30Ta,
docdopa u ux coeAMHEHUN

04.03.202

XHUMHUUYECKUE CBOMCTBA yIiepoa,
KPEMHUS U UX COETMHEHUIN

11.03.202

DN N[ DWW NN N

[IpruMeHeHne BaXKHEUIIINX
HEMETAJJIOB U UX COeTMHEHUN

18.03.202




O0001IenrEe U CHCTEMATH3AIUS
3HaHUM 110 TeMe «HeMeTamey.
Brruucienus mo ypaBHEHUAM
XMMHYECKHUX PEaKIui U
TEPMOXUMHUYECKHE PACUETHI

01.04.202

[Ipaxtuyeckas pabora Ne 3.
«Perienne 3KCIepUMEHTATBHBIX
3aja4 mo reme "HemeTaminr"y»

08.04.202

KonrponsHas pabota no temam
«Metamey u «HemeTammisn)

15.04.202

Heoprannueckue u oprannueckue
KHUCIIOTBL. Heopranuueckue u
OpraHUYEeCKHE OCHOBAHUS

22.04.202

AmMdoTepHbIe HEOPTaHUIECKUE U
OpTraHUYECKUE COCTUHEHUSI.
I'ereTmueckas cBSI3b
HEOPTaHWYECKHUX U OPTaHUYECKUX
BCIICCTB

29.04.202

Posnb xumuu B obecrieueHuH
AKOJIOTUYECKOM, SHEPreTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeIUIIMHBI

06.05.202

[IpeacraBnenust 06 oOmMUX
HAyYHBIX MPUHIIATIAX
MIPOMBITIUICHHOTO TTOJTyYeHHUS
Ba)KHEHIIINX BEIIECTB

13.05.202




UYenosek B MUpe BELIECTB U
MaTEpHAJIOB

20.05.202

B~ W [W W

XUMH U 310pOBbE YEIIOBEKA

27.05.202

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






