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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii ®@enepauun», TpeOOBaHUIM K pe3yJbTaTaM OCBOEHUS
dbenepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHETO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obpazoBatenbHOoM cTanaapte COO, ¢ yuérom KoHueniuu npemnoaBaHust yueOHOT0
npeaMera «XuMus» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yroKX OCHOBHbIE 00pa30BaTesIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUHN
«Crtparerun pasButus Bocnutanus B Poccuiickoit ®eaepanun Ha niepuos a0 2025
roja» (Pacnopsokenue IpasutenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oOwielt crpaTteruy 00y4eHus, BOCIUTAHUS M Pa3BUTHS O0YYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHUIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anM0OOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBITTYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpa3oBaTeIbHON OpraHU3alMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAalOM pealu3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YeJI0BeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U TIPUPOJHON cpene. Peanusyercs xummudeckoe oOpa3oBaHHe OOydYaroniuxcs Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus CpeACTBAMH YICOHOTO MpeaMeTa « XUMHS»,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMPEAEIEHbl B MPOTPAMME IO XUMHUH C
yaéToM crnenu@uKkd HaykKd XUMHH, €€ 3HAYCHHS B IO3HAHWHM TPUPOABI U B
MaTepuaibHON )KM3HHU OOIECTBA, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPHUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBl CpPEJHEro OOIIero
oOpazoBanus B Poccuiickoit denepariu.

XUMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HIpaeT ocoOyr pojib B
COBPEMEHHOW IMBUIIM3AINH, B CO3JJaHUM HOBOW 0a3bl MaTepUaTbHOW KYIbTYPHI.
Ona BHOCHT CBOY BKJIAJT B (DOPMUPOBAHKE PAITMOHATIEHOTO HAYYHOTO MBITIVICHHUS, B
CO37laHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpPYXaloLEM MHUPE KaK O €JUHCTBE
IPUPOABI U YEJIOBEKA, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE IMOHUMAaHUSA
BEILIECTBEHHOI'O COCTaBa OKPY’KAOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C JPYTMMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIlICHHE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kaccel, 0a30BbI YpOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOAUMYK WM JiJIi  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3JIMUHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisitoniuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIe  KYpChl —
«Oprannueckass xumus» U «OOm@as ¥ HEOpPraHUYEeCKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpYKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XMMHH (C BKJIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHuyecko xumuu. OOpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB M TEOPHUI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJIXO0Ja K U3Y4YEHUI0 Y4YeOHOro watepuasa U 0OYCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHIX. Tak, B Kypce€ OpPraHMYeCKOM XHUMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHHSI OPraHUYECKHUX
COCIMHEHUN, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKUX M AJIEKTPOHHBIX
NpeICTaBIeHUH 0 CTpoeHuH BerlecTB. CBefieHus: 00 M3ydaeMbIX B KypCe BeIecTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB JO CIOXHBIX OMOJOTHYECKU aKTHUBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XMMHM ~ NOJIYY4alOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpBOHAYAIILHBIC
MPEICTABICHUS O XMMHUYECKON CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKIUU.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO o0OIEro o00pa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJOTMYECKHE CBEJACHUS O BEIIeCTBAX W
XAMHYECKOW peaknuu. Tak, B 4aCcTHOCTH, B Kypce «OOmas M HEOpraHudecKas
XAMHS» OOYYarOMIMMCSl TPEJOCTABISICTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUUECKUX M METOHO0JIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIEH U TPOTHO3ZUPYIOIIEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHWX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus fonosHsercs B kypcax 10 u 11 knaccoB anemeHTamu
COJICpKaHMsI, UMEIOIIUMHU KYJIbTYpOJOTUUECKUN M TPHUKIAIHONW XapakTep. OTH
3HaHUSI CMOCOOCTBYIOT MOHUMAHHMIO B3aMMOCBSI3M XMMHUU C JIPYTUMH HayKamH,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIBHON U MIPAKTUUECKOU AESITEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOLECCY TBOPUECTBA B 00JACTH TEOPUU
U IPAKTUUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATH MH(POPMALIMIO U IPUMEHSTH €€ JJIsI TOMOJTHECHUS 3HAHUM,
peleHns UHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTAIBLHBIX UCCIIEI0BATEILCKUX 3a1a4. B
[EJIOM CoZiep’KaHue y4eOHOro mnpeamera «XuUMUS» JAaHHOTO YPOBHS H3Yy4Y€HUs
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Yy 00YHAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI
Ul TIOHUMaHusi (PUIOCOPCKUX WJIeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPraHMYEeCKOro U OPraHUYeCcKOro Mupa, 00yCJIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, TIO3HABAEMOCTh MTPUPOJAHBIX ABICHUM MyTEM SKCIIEPUMEHTA
U pEIIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMH (akTaMd U TEOPETUYECKUMU
IPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PELICHUHU DKOJIOTMYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, CHIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, pa3BUTHS W COUMANM3AlUU
oOydJaromuxcs NPUHATHIE MPOTPAaMMOM MO XHMHUHU TIOJIXOIbI K OMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeAMeTa TNpeaycMaTpuBaroT  (HOpMHUpPOBaHUE
YHUBEPCAJIBHBIX YUEOHBIX JIEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE JJI PA3TUIHBIX
BUJIOB JEATCIbHOCTU: pelIeHus Npo0jeM, IIOMCKa, aHanmu3a H 00paboTKH
uHDoOpMalMK, HEOOXOMUMBIX JUIS TPUOOPETEHUS OIbITa MPAKTHUYECKOW W
UCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIONICl Ba)XHOE MECTO B TMO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHMs XMMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONpPEIeTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJied M3y4YeHHUs MpeAMETa HampaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEICIICHUIO UEIEH H3YUYCHHS
npeaMeTa SIBIISIETCS BIOJHE OMPaBJaHHbBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMHU LIEJSIMH HM3yY€HHs MpeaMera
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XUMHUYECKMX 3HAHUM KAk BaKHEHUIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXaT KIIIoUYeBbIe MOHATHS, (yHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TOHUMAHHME CYIIHOCTHU JTOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUECKUX PEAKIINM, HEOOXOAUMBIX JJIsl IPUOOPETCHUSI YMEHU N
OPUEHTHPOBATLCS B MHPE BEHIECTB M XUMHYECKUX SIBICHUN, HMEIOIINUX
MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCETHEBHOMN KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHHUsI
npeIMeTa B MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMHU TIPUOPUTETAMHU B CUCTEME cpeaHero obmiero oOpaszoBanusa. CeronHs B
NPETojaBaHuy XUMUU B OOJIBbIIEH CTeNeHH OTAAETCS MPEANOYTeHUE MPAKTUYECKON
KOMIIOHEHTE  COJIep)KaHHusl OOyYeHHs, OpPUEHTUPOBAHHOW Ha MOJTOTOBKY
BBIMIYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJICIONIEr0 HE Ha0OpoM
3HaHWM, a (PYHKIIMOHAJIBbHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMHU
AKTUBHOTO MOJTYYEHHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HU JJI pPEUICHUS
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3THM npu U3ydeHUH IpeAMeTa « XUMUs» TOMUHUPYIOIIEee 3HAYCHUE
NpUOOPETAIOT TAKUE 1SN U 3a]1a4yH, KaK:

azanTanus 00y4yarouuxcsl K YCIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  WHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYallMsAX, CBI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0Oyd4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), UMEIOINX YHHBEPCAJIbHOE 3HAUYCHHE [UJIS Pa3IUYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHaau3a U 00pabOTKH WH(POPMAIINH,
HEOOXOIUMBIX I IPUOOPETEHUS OTBITA JACATETHPHOCTH, KOTOPasi 3aHUMAaeT BAXKHOE
MECTO B TO3HAHUM XHWMHH, a TaKXe IJIs OLEHKH C MO3UIMH 3KOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIECCOB HA OPTAaHN3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTCIUIEKTYAJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH MTOTPEOHOCTSIMU, UCITOJIB30BATh
COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH IS TIOUCKA W aHalM3a y4eOHOW U
HAyYHO-TIOMYJISIPHON HH(DOPMAITUU XUMHYECKOTO COJICPIKAHMS;

(dbopMHUpOBaHUE U Pa3BUTHE Y OOYYAIOIINXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHUHM W TPOBEIACHUH XUMHUYECCKOTO
OKCIICPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcs YOS KJAEHHOCTH B T'YMaHUCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ Ba)XHOW pPOJM B PEIICHHHM TJIOOATBHBIX MPOOJIEeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TTOTIOTHEHUS SHEPTETUYCCKUX PECYpPCOB M
COXpaHECHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEeKHOTO
OTHOIIICHUS K TPUPOAC M CBOEMY 3JI0pPOBBIO, a TaKKe IMPUOOPETEHHUS OIBITA
WCIIOJIb30BAHMS TOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMU SBIICHUSIMH.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUSI MPEIMET «XUMUS»
0a30BOro ypOBHS BXOJHUT B COCTaB MpeaAMETHON 00jacTh «EcTecTBEeHHO-Hay4YHbBIC
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero ooiero oopasosanus, cocraiseT 68 yacos: B 10 kinacce — 34 yaca (1 uac
B Hegento), B 11 kimacce — 34 yaca (1 4ac B HeIelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOH XUMHUM

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIY4EHHMH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE 1ON0XKeHUs. CTPYKTypHbIE (DOPMYJIbI
OpraHMYecKuX BellecTB. lomoisorusi, wu3omepus. XUMHUYECKas CBsSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBnenne o kinaccupuUKalMu OpraHMueckux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEIMHEHUN (CUcTeMaThyeckas) M TpUBHAIbHBIE Ha3BaHUs
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HW3YYCHMsI BEIIECTB W HUX MpEeBpaIleHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTEepUalaMU Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHWYeCKUX BEIIECTB, HAOJIOJICHUE W ONHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB [0 MPEBPAIICHUIO OPraHUYECKUX BEUIECTB IPHU
HarpeBaHuu (TUIaBJiIeHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
NPOCTEHIINE TMPEJCTABUTEIN alKaHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUIIEH U MPONUIEH —
NPOCTEHIIINE TPEJCTABUTEIN AalKEHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TANOTCHUPOBAHUS, THApPATALMM, OKHUCICHUS U
MIOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHEHIIne
XMMHYECKUE CBOMCTBA (peakuus nosmuMepusanuu). IlomydeHne CHHTETHYECKOro
KayudyKa U pe3UHBI.

AJKUHBL: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALIETUIICH
— MPOCTEUIINK NPEICTABUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE H
XUMUYECKHE CBOMCTBA (peaklMu THJIPUPOBAHUSI, TaJOT€HUPOBAHMS, TUIpaTalllu,
rOopeHus), MOJIy4YeHUE U IPUMEHEHHE.

Apenbl. benszon: cocra, cTpoeHue, (U3MUECKUE M XUMHYECKHE CBOMHCTBA
(peakuuy raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. 107yo:
cocmas, cmpoenue,  Quauueckue U  XUMUYeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), noAyYeHue u npumenerue. TOKCUYHOCTh ApEHOB.



I'eneTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIIEKANMMHA K Pa3InYHbIM
KJIaccam.

IIpuponHble UCTOYHUKHU YrieBOAOPOAOB. IIpupoaHbli ra3 W MOMYyTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxaenue. Cnocodbl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKUi), mnuponus. IlIpoaykTsi
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYECHHMS BEUIECTB M MX IPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3liaMM MJIacTMAacc, KayuyyKoB M pe3uHsl, Koutekuuu «HepTb»
U «YTOJIbY», MOAEIUPOBAHUE MOJIEKYHI YIVICBOAOPOAOB U IaJOr€HONPOU3BOAHBIX,
pOBEJIEHNE IPAKTUYECKON pabOThI: MOIYyYEHUE ITHUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuétHrnlie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 0o0bEMma,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIUM MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIIH MPOYKTOB PEAKITUN ).

Kucaopoaconep:xkammue opraHn4ecKue coeInHeHus

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeETaHON M 3TAHOJ: CTPOCHHE,
bu3uveckue MW XUMHUYECKHE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJllaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIopoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. DTWJICHIJUKOIb W  TJMUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajulaMHi, KayeCTBEHHAas peaklMs Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue riuiepuHa U 3THICHTITUKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts heromna. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpiaeruj, aleTanbAETHA: CTPOECHUE,
¢usznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MPEIETbHBIE KAPOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYyCHAs
KHUCIIOTBI: CTpOeHUE, (PU3nYecKne U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE /IS
KJIacca KUCIIOT, Peakius dTepuuKanum ), molyueHrue u npumenenne. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOLIEE JEHCTBHE.

Crnoxnple >(QUpPHl KaK TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponu3
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccuukanus — yrieBojaoB  (MOHO-, JAU- U
noaucaxapupl). ['1r0K03a — MPOCTEUIINN MOHOCAaXapHuJ: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, ((PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOACHCTBHE C THAPOKCUIOM
menu(Il), okucnenne ammuauHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue,
OpO’KEeHHUE TII0KO03bI), HAXOXKICHUE B MPUPO/IE, TPUMEHEHHUE, OMOJIOTHYECKasl POJIb.
dotocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemntonosa kak npupoansie nonumepbl. CTpoeHHe KpaxMalia u
nemttoiao3bl.  dusnyeckue W XMMHYECKHE CBOWCTBa Kpaxmana (THUAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAIICHUN:
npoBeicHUEe, HAOIIOJICHUE M ONHUCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE 3TaHOJIA
okcugom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBUe Kpaxmana C HOIOM),
IPOBEICHUE TPAKTUUECKON pabOThI: CBOKWCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIIM MPOIYKTOB PEAKITUH ).

A3oTcoaepxKanue OpraHnyecKue COeTMHEHNUS.

AMUHOKHCTOTHI Kak aM(pOTepHbIe OpraHudeckue coeruHenus. dusnveckue u
XUMUYECKHE CBOWCTBA AMHUHOKHCIOT (Ha mOpuMepe TINHIMHA). buonornueckoe
3HaYeHHe aMUHOKHUCIOT. [lenTuasbl.

benkn kKak NpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coeaunHeHusd. l[lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, IEHATYpallls, KAUeCTBEHHbIC PEaKlIUU Ha OCNIKH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS BEUIECTB W HMX MPEBPALICHUIA:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalus OEJIKOB MpU
HarpeBaHUHU, [IBETHBIE PEAKIIUU OCIIKOB.

BricokoMoOJIeKYJISIPHBbIE COeINHEHUSA

OCHOBHbBIE TOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEAHSAS MOJICKYJISIPHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUN —
MOJIMMEPHU3aLUS U MTOJUKOHACHCALUS.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB W MX MPEBPAILCHUI:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus mMexnpeIMeTHBIX CBA3EH ITPU U3YYEHUH OPTAaHUYECKONM XHUMUU B
10 xiacce OCYIIECTBISIETCS 4Yepe3 HKCIOJb30BaHHE KaK OONIMX ECTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TTOHATHA: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, Kiaccu(uKauus, NepUOAUYHOCTb, HAOII0CHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusuka: Marepus, DSHEpPrus, Macca, aTroM, DJEKTPOH, MOJIEKYIIa,
JHEPreTUUECKU ypOBEHb, BEILIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE
BEIIeCTBa, (PU3MUECKHE BETMUNHBI U SAMHUIIB UX U3MEPECHHS.

buonorus: kierka, opraHusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTUBHBIC BemiecTBa (O€NKH, YIICBOIbI, KHPBI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHonmorusi: MNHIIEBBIE TMPOIYKTHI, OCHOBHI PAMOHAIBHOTO THUTAHHS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MPEeraparhl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMUYECKUA dIEMEHT. AToM. Sapo aroMa, HM30TONBL. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHe YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(MUTYpaALIUS AaTOMOB.

[Tepnognueckuii 3akoH u [leproanueckas cucrema XMMHYECKUX 3JIIEMEHTOB /],
N. MenpneneeBa. CBs3b mnepuoguyeckoro 3akoHa u llepumogmueckoil cucCTEMBbI
xuMu4deckux neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIaM MW MEPHOJaM.
3HavueHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJeHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONW XMMHYECKOW CBsisM (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. MIoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPDHOTO  CTPOEHHs.  3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTBA. THIIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUINA KPUCTAJUINUECKON PEIIETKHU.



[TondaTue o aucnepcHbix cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [E€HeTMYeCKas CBSI3b HEOPraHWYECKHMX BELIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumuueckas  peakuus. Knaccudukanuss  XUMHUECKMX — peakiuid B
HEOPraHUYECKOM M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MACChl BEILECTB,
3aKOH COXPaHEHUS U NPEBPALICHUS SHEPTUH IPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pazfNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuUMHYECKoe paBHOBecue. DakTopbl, BIUSIOIMIME HA COCTOSHUE
xuMuueckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponuTnyeckas aucconuanus. CHibHBIC U ciadbie 25iekTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJIasA, HEUTpaIbHas, METOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3yYE€HHUSI BEHIECTB M UX TMPEBpaIlCHUM:
neMoHcTpanus Taonwui «l[lepuogudeckas cucrema xuMmuueckux sneMmentos 1. U.
MenneneeBay, M3ydeHUE MOJIeNied KPUCTAJUTMYECKUX PEHETOK, HaOMIoJeHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHE TEPOKCUIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpeIeIeHUE CPEAbl PACTBOPOB BEILIECTB
C MOMOIIIBIO YHUBEPCATLHOTO HHAUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), IPOBEICHNE
PaKTHYECKON paboThl «BiusHue pa3nuyHbiX (PaKkTOpoOB Ha CKOPOCTh XUMUYECKOMN
peaKIum».

Pacuérnble 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKHUX pEAKLUHMA, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHATHS «MaccoBast JOJIS
BEILECTBAY.

Heopranuueckass XuMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoguueckoit  cucreme
xumudeckux siaeMmeHToB J[. M. MenneneeBa U O0COOCHHOCTU CTPOEHHS aTOMOB.
@du3nyuecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA IpuMepe
KHCJIOpoJIa, cepbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)XHEUIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docthopa, yriepoga W KpEeMHHS) H WX  COSOUHCHHMH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Mertamisl. Ilonoxenune meramnoB B llepuoanueckor CUCTEME XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIECKTPOHHBIX OOOJIOYEK
aToMoB MeTauioB. OO0mue duszndeckue cBoicTBa MeTauioB. CIUIaBbl METAIJIOB.
DIIEKTPOXUMHUYECKHUM Psil HAPSHKEHU METAILJIOB.



XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAJUIOB (HATpH, Kaluil, KalbIUi,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue crocoObl moiayyeHus: MetamioB. llpuMeHeHne meTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX MPEBPAILICHUN:
M3YUYEHUE KOJUICKIMU «MeTalibl U CIUIaBbl», 0Opa3ll0B HEMETAIOB, pELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUE W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THUIPOKCHJA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0Y€eH, KAUECTBEHHBIE PEAKIIMK Ha KATUOHBI METAJIJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CJIU OTHO
U3 BEILIECTB UMEET MPUMECH.

X¥MHuSA U )KU3Hb

Ponp xumMum B o0ecrieueHUHM IKOJIOTUYECKOM, IHEPTeTHUUECKON W THIIECBOU
0€30MacHOCTH, pa3BUTUM MeUIMHBL. [IOHSATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX TMPHUHIMIIAX [POMBIIUICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MATEPHUATIOB: BAXKHEWIIUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKUIHMOHHBICE MATEpPUAIbI, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUSI.

XuUMHSL YU 3J0POBbE YEIIOBEKA: IpPAaBHJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30M1aCHOT0 MCIOJIb30BAaHUS TPENapaToB OBITOBON XUMUU B
IIOBCEIHEBHOM KU3HHU.

MexrpeaMeTHbIE CBS3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H MOpU  HU3YYEHUHM OO0med u
HEOpraHnvyeckor xuMuu B 11 Kiacce OCyIIECTBISIETCS Ye€pe3 MCIOJIb30BAHUE KAK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBISIIONIAXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTECTBEHHO-HAYUYHBIC TOHSTHSA: HAay4YHBIM (pakT, THIoTe3a, 3aKOoH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pUKAIUA, IEPHOIUNIHOCTh, HAOJIOICHHE,
SKCIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSTHHUE BEIIECTBa, (PU3MYECKHE BEIWYMHBI U CAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, OSKOocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAeMbIe, TOTUIHUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALIYPTrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, IHIICBAs
MIPOMBIIIUICHHOCTh,  (papMarieBTHYECKass  IPOMBIILICHHOCTb,  MPOHW3BOICTBO
KOCMETHYECKUX TperapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpeHero oOmiero o60pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
0o0pa3oBaHus SIBISIETCS] CUCTEMHO-JEATETbHOCTHBIN TOJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CAEAYIONINE COCTABISAIOLIUE:

OCO3HAHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIMU K 00YUECHHIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XMUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€ANMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPaXKTAaHCKOTO O0OIIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH W  TpaBWJIAaMHU  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTBITA IMO3HABATEIILHOW W TPAKTUYECKON JACSATEIBHOCTU
00y4aroUIMXcs Mo pean3aluy MPUHATHIX B OOIECTBE [IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U IPABOMOPSIIKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JICATEILHOCTH MPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHIMOTHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTHKY U
apryMEHTHI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB y4eOHOU JAEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUS HAYKU €CTh Pe3yJbTat
JUIMTENIBHBIX ~ HAOJIIOJCHUN, KPOIMOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca ¥ MO3HaBaTEIbHBIX MOTUBOB B MOJIYUYCHHUH U TIOCIICIYIONIEM aHaIN3e
uH(OpMaILIMK O TIEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIUH, CBSA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJCHUE U TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS I[EHHOCTEW 370pOBOTO U 0Oe30MacHOro obpasza KH3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHus] ¢ BeleCTBaMU B OBITY,
ITOBCEJTHEBHOM KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (ymOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Yy4€OHO-HCCIIEN0BATEIbCKON
JESTENHbHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W JIPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3audyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTaTaMm TPYAOBOU JEATENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I[eJIeCO00pa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYIIIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIOO0ATBHOTO XapakTepa SKOJOTMYECKUX TMpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLUATBHON CpEebL;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCAIIUX BPEa  OKPYXKAIOIICH
IPUPOTHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJIArONPUSITHBIE HKOJIOTUUYECKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBINIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTUYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMU B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHON M COLMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

NOHMMAaHMUS CHeUu(PUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiau B
dbopMUpOBaHUN PAlMOHATHHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUH IEJIOCTHOTO
NpEICTaBIIEHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XWMHH IS  COBPEMEHHOM
IMBUWIN3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHaNbHON KyJbTYPBI, PEIICHUH TJIO0ANBHBIX MPoOIIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPIE€TUYECKOM, MUIIEBOU U

AKOJIOTHYECKON O€30MaCHOCTH, B PA3BUTHH MEIUITUHBI, 00ECTICYCHUH yCIOBUN
YCTICTITHOTO TPYa U IKOJIOTUIECKH KOMGPOPTHOH KU3HU KAXKIOTO WieHa OOIIECTRA;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TMOHHMMAaHUSA CYIIHOCTH METO/OB
MMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBJICHUN OKPY)KAIOIIEro MHUpa U



MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS Je1aTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJbIO OJYUYE€HHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOyieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOM A TEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSM TpyJa B pa3indHbIX chepax npodeccuoHaIbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA y‘l€6HOFO npecamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBIG) O6HI€Hay‘{HI)IC MMOHATHUA, OTPAXKAIOIINC
OCJIIOCTHOCTH Haquoﬁ KapTUHbBI MHpA H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (MaTepI/I}I, BCUICCTBO, SHCPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIUAII, TUIIOTEC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHHUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (HOSHaBaTGHBHBIG, KOMMYHHKAaTHUBHBIC,

PETYISTUBHBIC), obecrieunBaroIINe dbopmupoBanue G yHKITMOHATBLHON
T'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIIHXCS;
CIIOCOOHOCTD oOy4arommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC Y4COHBIC
JIEVCTBUS B ITIO3HABATEIILHOW U COLIMATIbHOMN MPAKTUKE.

MeTtanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y9eOHBIMM  TTO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH W  PETYJISATUBHBIMHU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JEeHUCTBUSIMMN:

1) 6azoBble JOrHYecKHe AeHCTBHS:

CaMOCTOSITEILHO  (popMymupoBaTh W aKTyaIM3UpPOBaTh  IPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LEMU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPHUTEPUH UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ACATEIBHOCTH C MMOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW MOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHHs (MHAYKTUBHbBIC, JCAyKTUBHbBIC, TIO
aQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) 2JIEMEHTa, XUMUYecKast (opmysia, ypaBHEHUE XUMUUECKOUN peaKiuu
— MPU PEIICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE IeiCTBHUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEI0BAHUS, UCIIOIh30BaTh MMOCTaBICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HAaBBIKAMU CAMOCTOATENIBHOTO IIJIAHUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOIOM
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHUpPOBATH
0000111eHNsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIECIOBAHMS,
COCTaBJISATh 00OCHOBAaHHBIN OTUET O IPOJICIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISTH CIOCOOHOCTH W TOTOBHOCTH K CAaMOCTOSITENIBHOMY
IIOMCKY METOJIOB PEUIEHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B
[MO3HAHUS.

3) pa6oTta ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHaMM3UpPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MIpEeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpPMAIMK, HEOOXOAUMOW Uil BBIMOJHEHMS] Y4YEOHBIX 3a/1ad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT MCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKku, TUarpaMmbl, TAOJIULIBI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
UHPOpMALMCH: MPUMEHATh MEXKIpPEIMETHbIE ((PU3NYECKUEe W MaTeMaTHYCCKHE)
3HaKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HATJISITHOCTH.

OBiageHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JIeCTBUSAMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JMCKYCCUM,  BBICKa3bIBaTh  HU7eH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C TMPE3EHTAIMEe pe3yhbTaTOB IMO3HABATEIBLHOU JESITEIBLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHMM IMyTEM COTJIACOBAHMS TO3UIIMHA B
X07e 00CYXJIeHHs U 0OMEeHa MHEHHUSIMHU.

OBiajieHUe YHHUBEPCATbHBIMHU PeryJIATHBHBIMU 1€ HCTBUSIMH:

CaMOCTOSATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
NEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  ajJrOpUTM JACHCTBHH TpH
BBITIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS ¢ y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKUX PEAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CAaMOAHAJIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckas XUMHSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XMMHUH B TIO3HAHUU SIBJICHUN OPUPOIBI,



B (OpPMUPOBAaHUU MBIIUICHUS M KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOU
IPAaMOTHOCTU, HEOOXOAUMOM ISl PEIIeHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/10POBBIO U IPUPOJHOMN CPEJIE;

BJIQJICHUE  CHUCTEMOM  XMMHMUYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAraloIue TMOHATHS (XUMHYECKUM JJIEMEHT, aToM, JJEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJSpHAas
Macca, MOJISIpHBIN 00BEM, YIJIepOIHBIN cKeleT, GyHKIMOHAIbHAS TPYIIa, paJuKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPO U
a30TcoJiepKalllie COEIMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XUMHUHU; MUPOBO33PEHUYECKHE 3HAHMUSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUUECKOU JeSATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBIISATH XapaKTEPHbIC TPU3HAKH TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJIEHUS MOJIEKYISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W YpPaBHEHUHW XUMHUYECKHUX peaKluu,
U3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHMYECKHX BEIIECTB [JIs WILTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUEHHBIX
OpraHWYEeCKUX BELIECTB IO HUX COCTaBY M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpymme CoeAuHeHU (YriieBOJOPOAbl, KHUCIOPOA U a30TCOMAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), AaBaTb KM Ha3BaHUA MO
cucremarndeckoir HomeHknatype (IUPAC), a Takke NPUBOIUTH TPHBHAIHHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, alleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HeHon, GopManbaerus, aneTalbIeru, MypaBbHHAs
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TII0KO03a,
bpyKTO3a, Kpaxmad, MelIoa03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHApHBIC U KPaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TMIOJIOKEHUS TEOPHH CTPOCHUS
oprannyeckux BemiectB A. M. bytiiepoBa 1 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;



c(OpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOEHUE, PU3NUYECKUE
U XMUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pPA3JIMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUjIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, ATAHOJI, STUJIICHTJIMKOIb, TJIUIEpUH, EeHoM,
aneTalbJIeru, MypaBblHAs U YKCYCHasl KMCIIOThI, TJIIOKO3a, Kpaxmall, 1eJUTI0J103a,
AMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXKAY HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHWMHUUYECKHX PEAKUUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTEPU30BaATh UICTOUYHUKH YIJIEBOJOPOJAHOIO
ChIpbsi (HE(Th, MIPUPOIHBINA ra3, Yyroyb), CIOCOOBI UX NMepepaboTKU U MPAKTUYECKOE
OpUMEHEHHE MPOAYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYMCICHUS 10 XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJYKTa
peakiuy 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
VI TIPOAYKTOB PEAKIIHH);

c(OpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCIIOJIb3YEeMbIX B XUMHUHU TIPU U3YYCHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOM0/IeHne, U3MEpeHne, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS [UIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKOM
nocyAoi U JabopaTOpHBIM OOOpPYIOBaHUEM, a TaKXKe IpaBUiia OOpalIeHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATh U  BBIMOJHATH XHUMHYECKUH
HKCIIEPUMEHT (IIPEBPAILIEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYyUYECHUE
ATUJICHA U U3YYECHHE €TO CBOMCTB, KAUECTBEHHbBIE PEAKIIUU OPTAaHMUYECKUX BEIIECTB,
JeHaTypalus OEJIKOB IIPU HAIrPEBaHUU, LIBETHBIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKM O€30MaCHOCTUM TpU OOpalleHMH C BELIECTBAMH U
7a0opaTopHbIM ~ 00OPYZAOBAaHHUEM, NPEACTABIATH PE3YyJIbTaThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIMX peakuuid Hu
(dbopMyIHpOBaTH BEIBOABI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
uHPOpPMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmarum, aTepHET U APYTHX);

chOpMUPOBAHHOCTh ~ yYMEHHUW  CcOONIOAATh  MIpaBHia  SKOJIOTHYECKU
L[€J1€CO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JESATEIBHOCTH B ILENAX
COXPAHEHUS CBOETO 3710POBbS U OKPY>KAIOIIEH TPUPOJIHON Cpebl, OCO3HABATH



OMAaCHOCTh BO3JCHCTBUSA HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHuMasi cmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHHSI W NPEJOTBPALICHHUS HMX BPEAHOIO BO3JCHCTBUS HA OpraHu3M
YeJI0BEKA;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYECHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUISL CJETBIX M CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3amucu XuMUYeCKUX

dbopmyi.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOImass M HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XMUMHUHU B IO3HAHUH SIBJICHUU IPUPOJIBI,
B (GOpPMUPOBAHUU MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYyHKIUOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUs MPAKTUYSCKHUX 3a7a4d U IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IIPUPOTHON Cpelie;

BIIQJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTECIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAS, METAJTIMYECKas, BOJOPOJIHAS), KPUCTAIIMYECKAs PEHIETKa,
TUMBl ~ XUMUYECKHUX  PEAKLMH, PpacTBOp, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pEeaKkluh, XUMHUYECKOE pPaBHOBECHUE); TECOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUSA W MPEBPALICHUS SHEPTUU
MpyU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAINIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHUH, (DaKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHWM BOKHEUIIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MTPAKTHYCCKOM JCATEILHOCTH YSIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBIATH XapaKTEPHBIC TPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJb30BaTh COOTBETCTBYIOIIHUE IOHITHS IPH
ONMHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hopMHUPOBAHHOCTh YMEHHMH HCMOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY IS
cocTaByieHUs (OPMYN BEIIECTB U YPAaBHECHHH XMUMHUYECKUX PEAKIIHM,



cucremarnueckyto HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BelIeCTB (yrapHblid ra3, YrJEKUCIbIM ra3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAJTMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISpHas,
HMOHHAs, METAJTHYECKAsI), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpeACIEHHOMY Kiaccy/Tpyrre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbI, OKCU/IbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOITYIO, O0BICHUTEIIBHY IO
Y TIPOTHOCTUYECKYIO (D) YHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh JJIICKTPOHHOE CTPOCHHUE
aTOMOB XHUMHUYECKUX »dJieMeHTOB 1-4 mnepuomoB Ilepuoandeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenngeneeBa, WCIonb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIC OPOUTATNY, «IHEPTETHUECKUE YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB M HUX COCAWHEHUM IO MEPUOIAM U
rpynmnam [lepuoanueckoit cuctemMbl XuMudeckux siuemMenToB . . Mennaeneena;

chOpMHUPOBAaHHOCTh YMEHHUM  XapaKTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHHE T€HETUYECKOW CBSA3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMM C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATh XUMHUUYECKHE PEaKIuu I10
pa3IMYHBIM TIpU3HAKaM (YKCIY W COCTaBY pEarupyrouidxX BEHIECTB, TEIJIOBOMY
a3 dekTy peaknnuu, U3MEHCHHIO CTCIICHECH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
pPEeaKIUM, YU4aCTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTABIISITh ypPaBHEHHUS PEAKIUN pa3IddHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO OOMEHA, yIUThIBas
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHUW TIPOBOJHUTH PEAKIMH, ITOATBEPXKIAIONIHE
KaYECTBCHHBIA COCTaB Pa3JIMYHBIX HEOPraHWYECKHX BENIECTB, PAaCHO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIICCTB;



c(OpPMHPOBAHHOCTh yYMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS SJCKTPOHHOTO OallaHca
ITUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pPEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHSI
B 3aBUCHUMOCTH OT BHeEIIHETo Bo3jaeicTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPU30BaTh XHMHYECKHE IPOIECCHI,
JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHsI CEPHOW KHUCJIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTHh TPEJACTABICHUNW 00 OOIMMX HAYYHBIX TPHHIMIAX H
HKOJIOTHYECKUX MPOOIeMaxX XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHHS C HCIOJIb30BaHUEM
TIOHSITHSI «MacCOBasl JIOJISI BEIIESCTBA B PACTBOPEY», 00bEMHBIX OTHOIIICHUN T'a30B MPH
XAMHYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00BbEMa Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIIHH
BEIICCTB, TEIUIOBOTO 3(deKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIIICCTB, PEBPAICHUS U COXPAHCHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPABUIIA TTOJIB30BAHUSI XUMUYCCKOMN
NOCYZIOl M J1a0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKEe NpaBHJIa OOpaIIeHUS C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX ONBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3oKeHUEe MEePOKCHIA BOJAOpPOAa B MPUCYTCTBUM KaTalu3aTopa,
OTpEJICICHHE Cpellbl PAacTBOPOB BEHIECTB C IOMOIIBI  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHUE PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIiuu,
peakIMuu MOHHOTO OOMEHa, KayeCTBEHHBIC peaKkIuu Ha cynbdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamisl» u «Hemeramib») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30IacCHOCTH TPH OOPAIIEHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTaBIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (¢GoOpMe 3ammmcH
YpaBHEHHI COOTBETCTBYIONIUX PEaKIUi ¥ (POPMYyITHUPOBATH BHIBOIBI HA OCHOBE ATUX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYHUKAINK, IHTepHET U ApyTHX);

chOpMHUPOBAHHOCTh ~ yYMEHHH  COOMIOJaTh  TPaBWJIa  DKOJOTHYECKU
[1eJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOU JCSATEIBHOCTH B MEJIAX
COXPAaHEHHUS CBOETO 3/I0POBBS M OKPYKAIOMIEH MPUPOTHOW Cpeabl, OCO3HABAThH
OITACHOCTH BO3JICUCTBHS HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX BEIIECTB, IOHUMAS



cmbeicn Tokasarens IIJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBINICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICUCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIIUXCsl ¢ OrPpaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIICCTB H
XUMHYECKHUX SIBJICHUM;

JUISL CJETBIX M CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHMS OPTaHUYECKUX COCUHEHUN A. 3
M. bytieposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
59 HenpenenbHble yrieBogOPOIbI: aTKEHBI, 6 1
aJIKa/IMeHBbI, ATTKUHBI
2.3 ApomaTH4eCcKue yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKH YIIIEBOJIOPOJIOB U 3 1
UX mepepadboTKa
Uroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. @enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnvecKkue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo pazneny 3
Pa3jnen 5. BbicokoMoJieKy aIsipHble COeTUHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazpeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa
19 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BEIIECTB
Uroro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka B KontpoJabHbie IIpakTuyeckue
cero padoThI padoThI
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHUYECKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o Kinaccuuxanuu
3 opraHuueckux BeuiectB. Homenkmnarypa 1
(cucTemaTuyeckas) U TPUBUAIBHBIC
Ha3BaHMs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Psijl
5 MertaH u 3TaH — OpocTeuIre 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINe 1
MIPE/ICTaBUTENH aJTKEHOB
3 [IpakTuueckas pabota Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3YyYEHHE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PE3UHbI




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMUYECKUH psil. ALIeTUIIEH —
MPOCTEUILINI MPEICTABUTEID AIKUHOB

11 Beruncienus 1o ypaBHEHUIO XMMUYECKON
peakuuu

12 ApeHbl: 0eH301 U T0J1yod. TOKCHYHOCTb
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAUIEKALTUX K PA3IMYHBIM KJlaccaM
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ repepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOJOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIE HePTSIHBIC
ra3bl, HeTh ¥ MPOAYKTHI €€ epepadoTKH

16 KountponbHas pabora no pazaeny
«YTIIeBOOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJI. BosopoaHas cBs3b

18 MHOTr0oaTOMHBIE CHUPTHI: TUICHIJIMKOIb U
TIIALEPUH

19 @DeHoI: CTPOCHUE MOJIEKYIBI, (PU3HUecKrue U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbIaerua u
aneTanbaerul. AIEeTOH

21 O/HOOCHOBHBIE ITpeIeNIbHbIE KApOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHas




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIOTBI»
CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbUia KaK COJTM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeiicTBIE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, MPUMEHEHHE,
OuoJ0rMYecKas poJib )KUPOB
YraeBosl: cocTas, KiaccuduKkarusi.

27 Bakneiimme npeacTaBuTeNu: TI0KO3a,
(dbpykTo3a, caxapo3a

08 Kpaxmai u 1emnos03a Kak IpupoaHbIe
MOJIUMEPBI
KonTponpHas pabota 1o pasaeny

29 «Kucmopoacoieprkarine OpraHndecKkue
COCIIMHEHUS

30 AMWHBI: METHJIAMHUH Y aHUJIHH
AMHWHOKHCIIOTHI KaKk aM(pOTEPHBIC

31 OPraHUYECKUE COCTMHEHUS, UX
Oouonorudeckoe 3HadeHue. [lenTuabt

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OcHOBHBIE IOHATUS XUMHUH

BBICOKOMOJICKYJIAPHBIX COCIUHEHUI




OcHoBHEIC METOJbI CHUHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

XUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUTyparus aToMOB

[Iepnoanueckuit 3akoH u [lepnoandeckas
CcUCTEMa XMMUYECKUX 3eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX PJIEMEHTOB H UX COCIMHEHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux sneMeHToB .M. MenzaeneeBa B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XuMHUUYECKas CB3b, €&
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH CcBsi3U. BogopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO W HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMaAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 10JI1s BEIIeCTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHYECKUX peakunui B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O0paTUMBbIe PEaKIIUH.
XUMHYECKOE pAaBHOBECHE

10

[IpakTnueckas padorta Ne 1. «Bnusuue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
o BojopoHoM mokazarese (PH) pactBopa.
Peakiun nonHoro o6mena. I'uxponus
OPraHUYECKUX ¥ HEOPTAaHMYECKUX BEIICCTB

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHe 006 21EKTPOIM3E PACIUIaBOB U
pacTBOpOB coneit

13

KonTtponsHas pabora no pazaeny
«TeopeTnyecknue OCHOBBI XUMHM»

14

Mertanisl, ux nonoxxkenue B [lepuoanyeckoii
cUCTeMe XMMHUYecKuX >nemeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01Me pu3nYecKue cBONCTBA
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METAJIIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAIIOB
(HaTpUii, KM, KAJIBIINI, MarHUH,
IIOMUHMI) U UX COEIMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
CoeqUHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKejie3a B UX
COCAUHEHHI

19

[Ipaktuyeckas padora Ne 2. "Pemrenue
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
«Mertamis»"

20

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
snemenToB /1. V1. MenaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®du3nYECKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTaIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, pocdopa u yriiepoaa)

22

XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COEUHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN




O000111eHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
TteMe «Hemeramaey. Beiuncienus mo

26 YpaBHEHUSIM XUMUYECKUX PEAKIIUN U !
TEPMOXUMHYECKHE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAIIBHBIX 33/a4 110 TEME 1
"Hemerammsr"»

28 KonTponsHas paborta no temam «MeTtauib» U 1
«HemeTanb»

29 Heopraanueckue  opranndeckie KUcaoThl. 1
Heopraanueckue u opraHnuecKre OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 opraHuyeckue coeuHeHus. ['eneTndeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUIECKUX
BCIICCTB
Ponb xuMun B 00ecIieYeHNH 3K0JIOTrHYECKOM,

31 SHEPTeTUYECKON U MUIIEBOM 0€301MacHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[Ipencrarnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIUIIAX [IPOMBILIJIEHHOTO MTOJYyYEHHUS 1
Ba)KHEUIIINX BEIIIECTB

33 UYenoBek B MUpPE BEIICCTB U MAaTEPHAIIOB

34 XHUMHS ¥ 370POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

» Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I°, AkiimonepHoe 00IIeCTBO
«H3narenscrBo «lIpocsemenue»
* Xumus, 11 xnacce/ / Pymzutuc I'.E., ®enpaman @.I", AkiinonepHoe

O6H_ICCTBO «H3parenbcTBO «HpOCB@IJ_IGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUIA YYUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru
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