JIOKYMEHT IIC ICAH IPOCTOH
SEKTPO} TIOAIHCEIO

MY HUIHATIAJTBHOLE BIO/GKETHOE OBLEOBPA3OBATEJILHOE YUYPEK/IEHHE
«TYPI'EHEBCKAS CPEJIHSISI OBIIEOBPASOBATEJBHAS LIKOJIA
UMEHHU ABJAEBA HIBSICA AJUKUEBUYA»
BAXUHMCAPAHCKOTI'O PAMOHA PECITYBJIUKHW KPBIM

PACCMOTPEHO COIJIACOBAHO YTBEPXKIEHO

Ha sace tanui MO, ¢ 1aM. upeKTopa 1o YBP HunpekTop
W % ) gﬂ,’f-";liﬁparmmna N MBOY «Typrencsexas

L )UI(-}\L\I.N « d€» of 2045 1 COMMI pm.Abnacsa U1 A »

~ Y.W.HMamaunosa
mkaz No 474
QT Ay o pf 2045 T

or «&5 oz 20431

PABOYASA [TPOITPAMMA
(ID 590673)
yaeGnoro npeamera «Xumusa. bazosblii yposenb»
g obyuatommxes 10— 11 kjaccos
-\
—

2023



HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeAHEro ooOmero oo6pa3oBaHuUs
pazpaborana Ha ocHoBe denepanbHoro zakoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENHHOM MPOTPAMMBI  CPEIHEr0 OOIIEro 00pa3oBaHUs
(®OIT COO), mnpencrabieHHbXx B DeaepaibHOM  TOCYAapPCTBEHHOM
oOpazoBatenbHoM ctangapre COO, c¢ yuérom Konuenmmu mnpenoiaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTelIbHBIE MPOrPaMMBbI, U
OCHOBHBIX TMONOKEeHUN «CTparernu pa3BuTUs BocnuTaHuss B Poccuiickoit
denepanuu Ha niepuoa a0 2025 rona» (Pacmopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MHOAXOJ0OB K pa3padOTKe MPOrpaMMbl MO XUMHUH, K ONPEACICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTUS 00YyYalOLIUXCsl CPEICTBAMU
ydyebHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
KoHuentyaibHbie TosiokeHuss PI'OC COO o B3auM0OOYCIOBIEHHOCTU IICJIEH,
COJIepKaHUs, PE3yJbTaTOB OOy4YeHHUs W TPEOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeibHON  OpraHu3aluy, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOoCcTH. OHO CIY)XHUT 3aBEPIIAONIMM OTAllOM peau3aliy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHONM CHCTEME XHUMHUYECKOro o0Opa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
4yelloBeKa, a TakKKe DJKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPUPOTHOW cpene. Peanmmsyercss xuMmmueckoe oOpa3OBaHUE
oOydJaronuxcsi Ha ypOBHE CPEIIHEro O0IIero oOpa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHMHUS», COJEPKAHME M TIOCTPOCHHE KOTOPOro OIPENEICHbl B
nporpaMmMe Mo XUMHHM C YYETOM CHEIU(PUKH HAYKH XUMHH, €€ 3HAYCHUs B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOM >KHU3HU OOILIECTBA, a TaKXkKe C Yy4ETOM
o0mux T1eNel W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeqHero oomero oopasoanus B Poccutickoit @enepamnmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTepUabHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXAIOIeM MHUPE KaK O €IUHCTBE
IPUPOJBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOUIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIaCTIMU MPUMEHEHUS.



TecHO B3aMMONEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAHUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M KU3HU Kaxaoro ujgeHa oéOmectBa. CoBpeMeHHass XMMHS KakK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHHE
r100ajgbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEJIOBEUECTBA — CBIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cooTtBercTBUM C OOmMMH LENIMA U TMPUHIUIAMH CPEJHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3Yy4YEHHUs) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydarIuxcsi, HEOOXOAMMYK UM s BbIPAOOTKM  MHPOBO33PEHUYECKUX
OPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHsS B OJKU3Hb COLMYMA, IPOAOJKEHUS
o0pa30oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEII.

CocraBigomUMU  IpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as M HeEOpraHuveckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHHsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOM HAyKHU: CUCTEMA
3HAHHWW MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUEHHWEM 3HAHUW W3 OONIeH XUMHH) U
OpraHn4eckon xumuu. GopMUpPOBAaHHWE NAHHOW CHCTEMBI 3HAHUM IIPU WU3YYEHHUH
npeaMera o0OecreyrBaeT BO3MOYKHOCTb PAcCCMOTPEHHUSI BCEro MHOrooOpaszus
BELIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB ¥ TEOPUIA XUMUH.

Crtpyktypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHsS» CcPOpMHUpOBaHA B MPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IIOJAXOJa K M3Y4YEHHIO Y4eOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIECNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKUX
COCOMHEHHM, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
OpEJCTaBICHU O CTpoeHMH BemecTB. CBefeHHs 00 H3ydaeMblX B Kypce
BELIECTBaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOIOIMYECKH
aKTUBHBIX COCOUWHEHHMH. B Kypce OpraHnyecKoM XWUMHM IIOJIY4YalOT DPa3BUTHE
c(hopMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IEro 00pa30oBaHMs MEPBOHAYAIBHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUUECKONU PEAKIINH.

ITonx HOBBIM YyIJIOM 3peHUs B IHpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YUYEHHBI Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUsA
TEOPETUYECKHI MaTepual H (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBax U
XUMHUYECKON peakuuu. Tak, B dacTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD) OOy4YarolMMCsl TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOANYECKOTO 3aKOHA € OOLIETEOPETUYECKUX M METOAOJIOTMYECKUX IO3ULU,



riy0ke TOHATh HMCTOPUYECKOE W3MEHeHHe (QYHKIUH STOro 3aKkoHa — OT
000011ar01IeH 10 0OBIACHAIOMIEH U IPOTHOZUPYIOIEH.

Envnas cucrema 3HaHMM O Ba)XKHEWILMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi jJomnoiHsercss B Kypcax 10 m 11 kmaccoB
3IIEMEHTAMHU COJCpPKaHMsI, WMEIOUUMHU KYJIbTYPOJOTHYECKUN U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMmH, pacKpbIBalOT €€ poJib B MO3HABATEIILHOW U MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHUSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKHUX MPUIIOKEHUA XUMHH, TTOMOTAI0T
BBIMTYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHGOPMALUIO U
OPUMEHATh €€ JJId TONOJIHEHUS] 3HAHUM, pEeIIEeHUS HWHTEUICKTYalbHbIX U
HKCIIEPUMEHTAIILHBIX MCCIIEA0BATENIbCKUX 3a1a4. B 1enom conepikanue ydyeOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHUS  OPHEHTHPOBAHO  HA
dbopmupoBaHne y OOYYAOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI TTOHUMAaHUS
dunocopckux upen, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPTraHMYECKOro M
OpraHUYECKOTO Mupa, OOYCJIOBJIEHHOCTh CBONCTB BELIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBJICHUM MYTEM DOKCHEPUMEHTA U
pelieHusT TMPOTUBOPEYMH MEXAY HOBBIMH (akTaMH U  TEOPETHUYECKHUMHU
IPEINOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJIOTUYECKUX IpodiieM, a
Takke Mpo0JieM cOepexeHuss IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTepUaOB.

B nmnane pemieHus 3agad  BOCIHMTAHMS, Ppa3BUTUS W COIMAIM3AIUU
0o0y4aromuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPECICHHUIO
COJIEp)KaHMsA M TOCTPOCHUSA TpeaMeTa IMpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBMM, HMEIOIMX 0a30BO€ 3HAYEHUE IS
pPa3IMYHBIX BHUAOB JACATENBHOCTU: PpEIICHUS TNpoOsieM, TOHWCKa, aHaiu3za W
00paboTku nH(popMaLUU, HEOOXOTUMBIX JJI IPUOOPETEHUS ONBITA IPAKTUYECKON
U HCCIIEIOBATEIbCKON JEATENIBHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npakTuke npemnojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIETo
o0pa3oBaHUs, TaK U HA YPOBHE CPEHET0 00111er0 00pa30BaHusl, PU ONPEACIICHUN
COJlepKaTeIbHOM XapaKTEepUCTUKHU IeNed HU3y4YeHUs NpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
JESATEIbHOCTH YEJIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. C
METOJMYECKOW TOYKHM 3PEHUs TAaKOW MOJAXOJ K OMNpPEACNICHUIO LeJied W3ydeHUs
npeaMeTa SIBISITCS BIIOJHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJABHBIMHM LIETSIMU W3YYEHHs MpEaMeETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opmMupoBaHue CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOU KAapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIYEBbIE MOHATHUS, PYHIAaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHE CYUIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TPUOOpEeTeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30macHOro OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ atum, conepxaTenbHas XapaKTepUCTUKA LeJield U 3a/1ad U3y4eHUs
npeaMeTa B IporpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUUM B OOJbIIEH CTENeHH OTHAETCS  MPEANOYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTeIbHON OpraHu3alvy, BIAJCIONIETO HE
HA0OpOM 3HaHUW, a (YHKUHUOHAIBHOM TIPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs] 3HaHUN U MPUMEHEHUS UX B peajbHOU JKU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a/au.

B cBsf3M C 3TUM Mpu U3y4yeHUU IMpeameTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKUE 1IEJIU U 3a/1a4H, KaK:

ajanranus o0yJaromMxcs K YCJIOBUSM JTWHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHME  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
peleHnil B KOHKPETHBIX dU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y OOy4arOmMXcs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHIINI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYCHHUE [UIsI Pa3IUYHBIX BHUIOB
NEeSATEIbHOCTH: PEIIeHUs MpobJieM, MOUcKa, aHaiau3a U 00paboTku MHGOpMaIHH,
HEOOXOAMMBIX [JIsi MPUOOpPETEeHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHUMHHM, a TaKXke g OLEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB U XUMHUYECKUX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpPENy;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX
CHOCOOHOCTEN 00yUarOIUXCsl: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIB30BAThH
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA U aHaiu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAIIUU XUMUYIECKOTO COICPIKAHMS;

dbopMupoBaHHE U Pa3BUTHE Y O0YUAIOIINUXCS ACCOLUATUBHOTO U JOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTM B TyMaHHUCTHYECKOM
HANPaBICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUH TI00ATBHBIX MpoOIeM
palroOHaIBHOTO MPUPOAOIOIB30BaHNSA, TOMOIHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
UCTIOJIB30BAHUSI TONYYCHHBIX 3HAHWUW I TPHHATUS TPAMOTHBIX DPEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMH.

B yueOnom mmane cpeaHero o6miero oOpa3oBaHUS MHPEaMET «XUMUS»
©a30BOTr0 YpOBHS BXOJHUT B COCTaB MpeAMETHOHN obnactu «EcTecTBeHHO-HAYy4YHBIC
IPEIMETHDY.

OO11ee YrcIo 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUH, Ha 0a30BOM YPOBHE
cpemnero oOmiero oopasoBanusi, coctariseT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefiento).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMUM

[IpenmeTr opraHM4ecKor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJy4YEHUH HOBBIX BEIIECTB M MAaTEepUaloB. Teopus CTPOEHUS OPraHUYECKUX
coequnenniit A. M. bytiepoBa, e€ ocHOBHbIE TTo10keHHS. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ omonorus, wu3zoMepus. XuMHUYECKas CBS3b B
OPTraHUYECKUX COCTUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupuUKaIM OPraHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYEeCKUX COEIMHEHHMM (cucTeMaruyeckas) M TpPUBHAJIbHBbIE Ha3BaHUs
BAKHEMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYEHUs BELIECTB WU MX MPEBPALLICHUI:
O3HAKOMJICHHE ¢ OO0pa3llaMh OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHME MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB M0 MPEBPALIEHUIO OPTAHUYECKUX BELIECTB
IIpY HarpeBaHuu (I1aBjieHUe, 00YTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJNKaHBl: COCTaB WU CTPOEHHE, TFOMOJIOTMUECKMH psaa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBOWCTBA
(peakiuu 3aMelleHUs] W TOpPEHHUs), HAXOXKJIECHHE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN psl. ITUIICH U TPOMUIIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U
MOJINMEPU3AIUH ), TOTYyYEeHUE U IPUMEHEHHE.

Ankaauenbl: Oyrtamuen-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUI psiji. AllETHIICH
— TMPOCTEHIIMI TpPEeACTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKHE CBOWCTBA (pEaKkluu THIAPUPOBAHMS, raJOTC€HUPOBAHUS, THAPATALINH,
TOPEHMUS), TOJIyYeHUE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, pU3NUECKUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMS U HUTPOBAHUS), NMOTYYEHUE U MpUMEHEHHE. Tomyon:
cocmae, cmpoeHue, uauueckue U  XUMUyeckue  Cceolucmea  (peaxkyuu
2an02eHUpOBAnUsl U HUMPOBAHUS), NOAyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOAOPOJaMH, MNPUHAAICKAIUMHU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOIOB. [IpHpomHbIi ra3 W IOIMyTHBIE
HedTsaubie ra3el. Hedts u e€ mpoucxoxaeHue. CrocoObl nepepabOTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKuil), mnuposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yTOJIb U IPOAYKTHI €T0 MepepadoTKH.

DKCHepUMEHTaIbHbIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpPEBpaIlCHUI:
O3HAKOMJIEHME C o00pa3laMu IUJIacTMacC, KaydyyKOB U PE3UHbI, KOJUIEKUIUHU
«Heptp» u  «Yroap», MOACIUPOBAHHE  MOJIEKYJ  YIJI€BOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUUYECKON PabOThI: MOJIyYEHHUE STUIICHA

Y U3YUYEHHE €T0 CBOWCTB.

Pacuérurle 3agaun.

Bbruncnenuss 1o ypaBHEHMIO XMMHYECKOM peakuuu (Maccbl, oOBbEMa,
KOJIMYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTAa PEAKLIHMM IO W3BECTHBIM Macce,
00BEMY, KOMMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:kaiuue oprannyeckue coeJMHeHUs

IIpenenbHble OAHOATOMHBIE CHUPTBL. MeETaHOI MW 3TAaHOJ: CTPOEHUE,
(¢u3znueckue M XHUMUYECKHME CBOMCTBA (PEaKUUU C AaKTUBHBIMH METAJUIAMH,
raJIor€HOBOJIOPOJAMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJIA HA OPTaHU3M YEIO0BEKA.

MHoOroatomMHble  CHOUPTBL. OJTWICHIVIMKOJIb W  IJIMLIEPHUH: CTPOCHHE,
¢usznueckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAs PEaKIUsi Ha MHOTOAaTOMHbIE cNUpThI). [leficTBue Ha
OpraHus3M uesnoBeka. [[pumenenne raunepruaa U STUIICHTIIUKOJIS.

®deHon: cTpoeHHE MOJIEKYJbl, (U3NYECKUE U XUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. Ilpumenenne penona.

Anppnerunsl U kemouwvl. DopManbIeruj, aneTaIbICIHA: CTPOCHHE,
¢usznyecKkne U XMMUYECKUE CBOMCTBa (peakIMM OKHCIECHUS U BOCCTAHOBIICHUA,
KAuECTBEHHBIEC PEAKLIUN ), IOJIyUEHHE U IPUMEHEHUE.

OMHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHCIOTHL. MypaBbHHAs U
YKCYCHas KHCJIOTBI: CTpO€HHE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
oOme s Kiacca KUCIOT, peakius 3Tepu(puKalnn), NOIyYeHUE U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KakK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHACTOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHE.

CrnoxHple 3(Qupbl Kak NPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cioxHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JH- U
nojucaxapuibl). [roko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHWEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcugom Meau(Il), okucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TJIIOKO3bl), HAXOXJEHHUE B NPHUPOJE, NMPUMEHEHHUE,
ounonornyeckas poisb. Porocunre3. pykTo3a Kak U30Mep IIFOKO3BI.

Kpaxman u nemnoio3a Kak npupojHbie noiaumepsl. CTpoeHHE Kpaxmaia U
neono3bl.  du3nyeckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs pEaKIIUs C HOJIOM).

OKCINEpUMEHTAJIBHBIE METOJbl HM3Yy4YEHUs BELIECTB W MX MPEBPAILLICHHIA:
IpoOBeJCHUE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKLUU OJIHOATOMHBIX CIUPTOB (OKHMCIIEHHUE S3TaHOJIA
okcugom Mmenu(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (oOkuciaeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanga C HOIOM),
POBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrpie 3amaun.

BeluncneHnss Mo ypaBHEHHMIO XUMHUUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN).

A3oTcoaepikalue opraHu4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak ampOTepHble OpraHuueckue coequHeHus. dusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumMepe ruiuHa). buonoruueckoe
3HAYEHUE aMUHOKHUCIOT. IlenTuapr.

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeiKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCINEpUMEHTAJIBHBIE METOJbl HM3Y4YEHUs BELIECTB W MX MPEBPAILLICHHIA:
HaOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: ACHATypalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIINH OEIKOB.

BbicokOMoOIeKYISIDHBIC COeIMHEHUS

OCHOBHBIE TOHATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHSISA MOJEKYJIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
NOJINMEpHU3aLUs U NOJUKOHIEHCALUS.

OKCINEpUMEHTAJIBHBIE METOJBl HM3Yy4YEHUs BELIECTB W MX IPEBPALLCHUIA:
03HAaKOMJICHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTaHUYECKON XMMUU B
10 kiacce OCYIIECTBISAETCA YEpPEe3 HCIOJIB30BAHME KaK OOIIMX €CTEeCTBEHHO-
Hay4HBIX MOHATUHM, TaK U IOHATHM, SBISIOLIMXCS CHUCTEMHBIMH JUISl OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAyUHbIE NIOHSTHSA: SIBJICHUE, HAYYHbIH (PaKT, TUIOTE3A,
3aKOH, TEOpHSs, aHalu3, CUHTE3, KIacCU(PHKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHNE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTE3, OHOJIOTMYECKH AaKTUBHbIC BemiecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpHbIE TOPOABI, MOJE3HBIE UCKONIAEMbIE, TOIIUBO,
peCypchl.

TexHonorus: nNUIIEBBIE MNPOAYKTH, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPenapaThbl, MATEPUAIIBI U3
VICKYCCTBEHHBIX U1 CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBBI XUMHMH

XUMHUYECKUN d3JIEMEHT. ATOM. Snpo aroma, H30TONbL. DJIEKTPOHHAs
00o0Ji0uKa. DHEPreTUYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeeNieHns 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOI0B. INEKTPOHHAS] KOH(PUTYpALKsi AaTOMOB.

[lepnognueckuil 3akoH u [lepuoguyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [leproanueckor cCUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNIaM M TEPHOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BHAbl XUMUYECKOW CBSI3U
(KOBaJIeHTHasi HEMOJIsIpHAsi M TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIH H  JOHOPHO-
aKuentopHsiii). Bomopomnas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATEILHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemjectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1s1 BELIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEUHEHNN. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIMX K Pa3JIMYHbIM KJIaccaMm.

Xumuueckass peakuus. Krnaccupukamuss — XMMHUYECKMX — peakuuid B
HEOPraHWYECKOM M OpPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (QakTopoB. OOpaTuMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

Dnextpommutryeckas nucconuanus. CunbHbIe U citadbie dyeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCINEpUMEHTAJIbHBIE METOJbl M3Yy4YEHUs BELIECTB W MX MPEBPALLICHUIA:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux snementoB Jl. 1.
MeHneneeBa», U3ydeHHE MOJENEH KPUCTAUIMUECKUX PEMETOK, HAOIIOICHHUE |
OTHMCaHUE JEMOHCTPAIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KaTAJIN3aTOPA, OMPENEIICHUE CPEbl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAMKATOpPA, pPEaKIUu HOHHOro OOMeHa),
MIPOBEJICHHE NTPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XMMHUYECKON PEAKIIUN.

Pacuérnblie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHMX pEaKUWid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISL BELIECTBAY.

Heopranuyeckass xumms

Hemeramubl.  Ilomoxenne HemertamioB B llepuoaudeckont  cucreme
xumudeckux snemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJIOB. AJUIOTPOINHS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEWIIMX HEMETAIIOB (TFajOreHOB, CEPhI, a30Ta,
dochopa, yrimepoga U KpeMHHS) U UX  COEIUHEHHMM  (OKCHJIOB,
KHCIIOPOJICOEPKAIIMX KUCIOT, BOJIOPOAHBIX COCTUHEHUM ).

[IpyuMeHeHNE BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.



Mertamnel. [lonoxenne meramoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme gusnueckune cBolicTBa MeTaioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HANPSHKEHUN METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAXXHEWIUX META/UIOB (HATPUH, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, XKEJI€30, MEJIb) U UX COCAMHEHU.

OOmue cnocoObl moyuyeHus: MeTaioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAJIBHBIE METOJbl HM3Yy4YEHUs BELIECTB W MX MPEBPAILLICHUI:
U3y4YeHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl», 00pa3l0oB HEMETAIOB, pEIlIECHUE
DKCIIEPUMEHTAIILHBIX 3a7a4, HAOI0JeHNe W OINHUCAHHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U IIeJI0YeH, KaueCTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3agaun.

Pacuéter macchl BemiecTBa niau 00bEMA ra30B MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tpl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHSA U KU3Hb

Ponp xumum B 0OeCTICUEHHM SKOJIOTMYECKOW, SHEPTETHUCCKOW W TMHIINEBON
0€30MacHOCTH, Pa3BUTHM MeIUUMHBL [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 OOMIMX HAyYHBIX MPUHLHUIAX OPOMBIILIEHHOTO
MOJIyYEHHS BaXKHEUILINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPHUATIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBbIE MaTepHUalibl, KpacKd, CTEKJIO, KepaMmuKa,
MaTepuaiibl JJsl 3JIEKTPOHMKHA, HAHOMATEpHUasbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHus.

Xumuss ¥ 370pOBbE YEJIIOBEKA: MpaBWia MCIOJIL30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia 0E30MACHOTO HCIIOIB30BAHUS MPEMApaTOB OBITOBOW XUMUU
B MOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanust  MeXNpeAMETHBIX  CBA3ed TNpU  HU3YyYCHUH  OOmer
HEOpraHn4eckord xuMuu B 11 Kilacce oCylIECTBIISIETCS Ye€pe3 UCIOIb30BaHUE KaK
OoOIUX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUW, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJIS OTJIEIBHBIX IIPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rUmoTe3a, 3aKoH,
TEOpUsl, aHalM3, CHUHTE3, KiacCUpUKALMA, MNePUOJUYHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



du3uka: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSITHME BEIIeCTBA, (PM3MUECKUE BEITUYMHBI U CAWMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMu4YecKasi MPOMBIIUIEHHOCTh, METAJLUIYPIUsi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX IPEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUasoB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUUN
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yjbTaTaM OCBOEHUS
oOyyJarouuMucs MporpaMM CpeaHero ooiiero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOW TPaKIAHCKOW HWIESHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOONPEIETIEHUIO;

HaJIM4KMe MOTUBALIMU K OOYUEHHUIO;

LeJIeHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUN JTMYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLUi 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IpeaMeTa «XUMHUS» JIOCTUTAKOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JESATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBUJaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMONIO3HAHHUA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
00yJaroIMXCs.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHMSI MpeaMera «XUMHUS» OTpaXaroT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATENILHON M MPAKTUYECKON JESITeTbHOCTU
00y4aromuxcs Mo peaan3aliyl MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M [IPABOIOPSJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBUIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPH CO3TaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W MO3HABATENBHBIX 3a]a4, BHIOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMAaTh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHBIX BUJOB YUEOHOU EATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUECTBEHHON XUMUMU;

yBaXEHUSI K MPOLECCY TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTAIbHBIX  ITOHCKOB,
MOCTOSTHHOTO TPyJa YYEHBIX U MTPAKTUKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALIMU O MEPEOBBIX TOCTUKEHUSX COBPEMEHHOM OTE€YECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OLIEHMBATh CUTYAaIlMH, CBSI3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHUIICH C
NO3ULKNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME IMOCIEACTBUH ITHX
MOCTYIIKOB;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 3I0poBOro U Oe3omacHOro oOpa3a >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOUIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHust TmpaBuil 0e30mMacHOro OOpallleHus € BElEeCTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUsIX, YTPOKAIOUIUX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HaHUS MOCJIE/ICTBUNA U HENPUSATHSA BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEeHHUSI );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUECKOW U  JpYrux BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTW€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJILHOM HANPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIBI);



UHTEepeca K MPaKTHUECKOMY M3YYeHHIO MPOoecCuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYyLY, JIIOASIM TpyAa U pe3yiabTaTaM TPYJOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHON TpPaeKTOpUU
oOpazoBanus, Oynymied npodeccun U peanu3alui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTMYECKU LIEJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAHUA TJIO0ATBHOTO XapaKTepa H3KOJOTUYECKUX MpOoOJIeM, BIMSHHUS
HYKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMAIBHON CpEbL;

OCO3HAaHHA HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTM)KEHUH XUMHUHU  JUIS
pelIeHus: BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCSIIIMX BpEI OKPYKAKOLIEH
IPUPOJHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTHYECKHE
NOCJIEICTBHSI IPEATPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4MsI PaA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBLHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON PAKTHUKU;

NOHMMAaHUA CleUu(UKH XUMUU KaK HayKH, OCO3HaHHs e€ poilud B
(OpMUPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBILIUIEHUS, CO3AAHMM LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE IPUPOJbI U YEIOBEKA, B
NO3HAHUHU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IPUPOIHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [ COBPEMEHHOM
IUMBWIN3AUU: B €€ T'yMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, PEILICHUHU I100aIBHBIX IPOOIIEM
YCTOMYMBOTO PAa3BUTHSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTHUU MEIUIUHBI, 00ECIEYCHUH YCIOBUN
YCHEWHOro TpyJa M SKOJIOTMYECKHM KOM(OPTHOM JKHM3HM KaKJIOro 4YJeHa
o0I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAHHA CYUIHOCTH METOJOB
MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



noJilydyaeMble 3HaHMS Ui aHaIu3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 0O0CHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSITENIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS IS
pelieHus: mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEepeca K 0COOCHHOCTSM TpyJAa B pa3InyHbIX cdepax mpodheccrnoHaIbHOMN
JeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YYeOHOTO mpeameTa «XHMHs» Ha
YpOBHE cpeaiHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHHUS  OOYYAIOIIUXCS
MEKTUCIMILTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaKAIOIIUC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIICCTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PAaKT, MPUHITUI, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICIOBAaHNUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT H JIPYyTHUE);

YHHUBEpCAJIbHbIC yUeOHbBIC JNEHCTBHS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneuynBaromme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTHU M COI[MAIBHON KOMITIETEHLIUU 00YyUaroIuXCs;
CIIOCOOHOCTD 00y4aromuxcs MCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JIEUCTBYS B IO3HABATEIIBHON U COLUAIIbLHOW MTPAKTHUKE.

MeranpenMeTHble PE3yJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMA  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMA U  PETYJISATHUBHBIMH
JIEUCTBUSIMHA.

OBJajgenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJbHbIMH
JNEeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyalIM3upoBaTh  MpodieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LU JACATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPU OCBOCHWM 3HAHUM MPUEMBI JIOTUYECKOIO MBIIUICHUS —
BBIJICIIAITh XapPAKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATh UX B3aMMOCBS3b,



WCITIOJIF30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHU;

BBEIOMpPATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKANMKN BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHUSI (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI M 3aKJIIOUCHHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKUE
(3HAKOBBIC) MOJIEITH, TIPEOOPA30BLIBATH MOICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) DJIEMEHTA, XUMUYecKas (opmyna, ypaBHCHHE XWMHYECKOU
peakluu — TMpU PElICHWH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MIPEACTABICHUS JJIS1 BBISBICHUS XaPAKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

(bopMyIMpPOBATH LIEJIM U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh OCTABIICHHbIE
U CaMOCTOSTETHLHO C(OpPMYyIMpPOBAaHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOAOM
mpoliecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIHpOBaThH
0000IIeHNS ¥ BBIBOJIBI OTHOCUTEILHO IOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETAaHHON padboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIAEAOBATENIbCKOM M MPOEKTHOM
NEATEILHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/lay, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUSI.

3) padora ¢ unopmanuei:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (HAy4HO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE IMOCOOUS,
pecypcbl IHTEpHETa), aHaTu3upOBaTh WHPOPMAIIUIO PA3IHYHBIX BUIOB U (HOPM
IIPEACTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh 17}
HENPOTUBOPEUYNBOCTD;



(GbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3JIUYHbIE METOJbI IIPU MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAMMOW MJIS BBINOJHEHUS Y4YEOHBIX 3aaad
OIPENEIEHHOTO THUIIA;

IpUOOpeTaTh OIBIT HUCIHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMI U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TMpEACTABICHUS
uHbopManuu (cxemsl, TpaduKH, JUarpaMmbl, TAOJUIIbI, PUCYHKHU U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBA MNpu padoTe ¢
XMMHMUYECKON MH(pOpManueil: NPUMEHATh MEXNpeAMETHbIE ((pusmueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIONIb30BaTh W NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJiaieHHe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1a€MOIl TEMbI B XOJ€ Juajiora u/uim
JTUCKYCCHM,  BBICKAa3bIBaThb  HJEH, (OPMYIUPOBATb CBOM  MPEIIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOM 3a]a4H;

BBICTYIIaTh C MPE3CHTAllMel PEe3yJIbTAaTOB IMO3HABATEIBHOU NEATEIHHOCTH,
HOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM TP BBIIIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUYECKON pabOThl MO0 MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3aluu Y4eOHOTrO MpoeKkTa U (HOpMyIHpPOBATh BHIBOIBI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MyTEM COTJIACOBAHMS MO3UIUI B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHMBEPCAJIbHBIMHU PeryJIsiTHBHBIMM 1CHCTBHSIMH:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NeSITeNIbHOCTh, Ompezensas e€ IeNd U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeaIaraéMblii aJropuT™M ACUCTBHI mpu
BBIMIOJIHEHUM Y4YEeOHBIX M UCCIIEOBATENbCKUX 3ajady, BbIOMpaTh Haubosee
3p(eKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IIOJy4EHMs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETLHOCTH HA OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNH O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHPA, POJIM XHWMHUU B TMO3HAHWUU SIBJICHUU



npuponbl, B (HOPMHPOBAHMM MBIIUIEHUA H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIIEHUs] MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralOMe MOHATHS (XMMHYECKUH 3JEMEHT, aToOM, 3JIEKTPOHHAas
000J10uKa aTOMAa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD, XUMUYECKas]
CBs3b, CTPYKTypHasi (opMmyisa (pa3BépHyTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJIApHBIA OOBEM, YIJEPOAHBIA CKelleT, (PyHKIMOHAJIbHAs TIpyMmma,
paauKa, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM psiJl, TOMOJIOIH, YII€BOJOPO/IbI,
KHACJIOPOX M a30TCOJEpIKAIIME COCIUHEHUS, MOHOMEpP, IOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHvueckux Bemects A. M. ByTinepoBa, 3aKOH COXpaHEHHUsSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHUH; MHUPOBO33PEHUECKHUE 3HaAHMS,
JeXallue B OCHOBE IOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHMS O CBOMICTBAaX, COCTaBe, MOJIYYEHUH H
0€30MaCHOM HCIIOJIb30BaHUH BaKHEWIIMX OPraHWYECKHX BEUIECTB B OBITY U
IPAKTUYECKOH IEATEIbHOCTU YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHUM BBIABIATh XapaKTEpHblE NpPU3HAKU IOHATHUM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS HPH
ONMCAaHUU COCTaBa, CTPOEHMS U MPEBPAILEHUN OPraHUYECKUX COCAUHEHUI;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEpHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKMX BEIIECTB U ypPaBHEHUHM XHMHUYECKUX pEaKLUH,
W3rOTaBIMBAaTh MOJEIH MOJIEKYJ OpPraHMYECKHUX BELIECTB ISl WJUIFOCTPALMM HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAMJIEKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEICIEHHOMY
KJaccy/Tpylnmne CoequHEHUH (YIJIeBOIOPOJbl, KHCIOpPOJ U a30TCOAEpIKalue
COEIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHsA), JaBaTh MM Ha3BaHUS IO
cucteMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBHAIbHBIC
Ha3BaHUS OTACJBHBIX OpPraHMYECKUX BEUIECTB (STWIJIEH, IPOIMUJIEH, AllETUIIEH,
ATWJIEHIJIUKONb, TJMUEPHUH, (EHOJ, (OopMalbIETU]l, aleTaabAeTHl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJICMHOBAs KACJIO0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K034,
(dpyKTO3a, KpaxMa, LeJIJIHI103a, [NIULUH);

c(OPMUPOBAHHOCTh YMEHHSI OIPENEIATh BHJbl XUMUYECKOW CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJUHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, STUJICH, IPOMWIEH, alleTUIEH,
OyramueHn-1,3, merunOyramueH-1,3, OEH30J7, METAHOJ, ATAHOJ, STUJICHTIIUKOIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEX]y HUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOTHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TTPOIYKTOB NIEpepadOTKY;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB UJIU MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIaJE€Th CUCTEMOM 3HAaHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEeMbIX B XUMUH TIPU M3yUYECHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HAOJFOCHNE, N3MEpPEHNE, SKCIIEPUMEHT, MOJICITMPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSITHS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIONATH MPaBUJIa MOJIb30BAHMS XUMUYECKON
MOCYJIOM ¥ J1abopaTOpHBIM O0OpYIOBAaHWMEM, a TakXKe MpaBuiIa OOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSMH MO BBITOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATh W BBIIOJHATH XHUMHYECKUN
AKCIIEPUMEHT (TIPEBPAIICHNS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUU, TIOJTyUYCHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUH OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpPU HArpeBaHUM, LIBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMPAaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHWUEM, TWIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO JKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(oOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);



chOpMUPOBAHHOCTh ~ yMEHHH  CcOOMIOAaTh  MpaBWia  IKOJOTHYECKH
I1€JIeCO00PA3HOT0 TOBENCHUSI B OBITY W TPYAOBOM MESITEIBHOCTH B TIIENISIX
COXpAaHEHUSI CBOETO 3J0POBbS M OKPYKAlOLIEHW INPUPOAHOM CpeAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KUBBIE OPraHU3MBbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAICHUS HX BPEIHOTO BO3JEHUCTBUSI HA OpPraHU3M
YEJI0BEKa;

JUIsi 00ydYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHU;

JUISL CHENBIX ¥ CHA0OBHASIIAX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUEHHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYEeCKuX

bopmyL.
11 KJIACC

[IpeameTHbIe pe3yibTaThl OCBOEHUs Kypca «OOmas v HeopraHudeckas
XUMHUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPENICTABICHUNA: O XUMHUYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoabl, B  (POPMUPOBAHUM MBIIUIEHUS U KyJAbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKHUX 3a/1a4
¥ DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaloIIMe MOHATUS (XUMUYECKUM 3JI€MEHT, aToM, U30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKasi CBSI3b
(KoBaJIeHTHas, MOHHASA, METAIUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKLUHM, PpacTBOp, DJIEKTPOJIMUTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON pEeaKIuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTUU
IpU XUMUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH WU
CHUCTEMHOCTH XWMHYECKHX SIBIICHUU, (haKTOJOTUYECKHUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MacCHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHblEe MpPU3HAKU TOHSATHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X MTPEBPALICHHIA;

c(hOpMUPOBAHHOCTh YMEHHMM HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJIHMKY IS
coctaBieHus: (HopMys BEIIECTB M ypaBHEHUH XUMHUYECKUX PEaKILUid,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeWECTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/A, MIUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEEIATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHASA) B COCIMHEHUSAX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (AaTOMHAs, MOJIEKYJIApHAas,
MOHHAs, METAJJTMYECKast), XapakTep Cpebl B BOJHBIX pacTBOpaX HEOPraHUYECKHUX
COC/IMHECHMU;

c(hOpMUPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHALIEKHOCTb
HEOPraHMYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY KIiaccy/Tpyrie
COEIMHEHMI (IPOCThIE BELIECTBA — METAJJIBI M HEMETAJUIbl, OKCU/IbI, OCHOBAaHHSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKpPhIBATH CMBICI MEPUOJUUYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB |4 mnepuonos Ilepuoandeckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, ucCnoiyib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTHYECKNE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M UX COEIWHEHUN
1o nepuojaM u rpymmnam lleproanyeckoit cucteMbl XUMHUYECKUX 351eMeHToB Jl. 1.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUU  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUMX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBA3M MEXKIY HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIINiA;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00paTHMOCTU
peaKINy, YYacTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMN pa3IuYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TU PEAKLUUU UAYT 0 KOHIIA;



cOpMUPOBAHHOCTh YMEHUN MPOBOAWTH PEAKLUUH, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKHX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIEHU XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (npunuun Jle larense);

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYEeHHs CEpHOM KHCIOThHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyUYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIeMax XMMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSATHUSL «MAaccoBas JOJisl BEUIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOUIMX B peaKlUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl
BEIIECTB, MPEBPAILLECHUS U COXPAHEHUS YPHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOATh MpaBUIIa MOJIb30BAHUS XUMUYECKON
NoCyJIOl ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe IpaBuia OOpalleHUs ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUIAHUPOBAaTh U BBIIOJHATH XUMHUYECKHUN
IKCIEPUMEHT (Pa3oKeHHE MEPOKCHIa BOAOPOJa B IMPHUCYTCTBUH KaTalU3aTopa,
OMpeJNieJIEHue Cpelbl PacTBOPOB BELIECTB C IOMOIIBI  YHHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakuuu Ha cyinbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCHEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «Hemeramnsl») B COOTBETCTBHM C MpaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U J1A00PATOPHBIM 000PYyI0BaHUEM,
NPEACTABISATh PE3YJNbTaThl XHMMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUU COOTBETCTBYIOIIMX PEAKIUl U (OPMYyIUpOBaTh BHIBOJABI HAa OCHOBE
ITHX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaIuu, HTepHeT 1 ApyTrux);



chOpMUPOBAHHOCTh ~ yMEHHH  CcOOMIOAaTh  MpaBWia  IKOJOTHYECKH
I1€JIeCO00PA3HOT0 TOBENCHUSI B OBITY W TPYAOBOM MESITEIBHOCTH B TIIENISIX
COXpAaHEHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOIHOM CpeAbl, OCO3HABATH
ONACHOCTb BO3JICUCTBUS HA KMBbIE OPraHU3Mbl ONIPEACIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatenss [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHS U
NpEeAOTBPAIIECHUS UX BPETHOTO BO3JEHCTBHS HA OPTaHU3M UYEJIOBEKA;

JUIsi 00yJaronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENbIX M CHa0OBHASIIUX OOYYaloIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEHHYI0 cucTeMy oOo3HaueHuid JI. bpaiins mis 3anucy XMMHUYEeCKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i KonTponbnbie IIpakTnyeckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Paznen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
[Ipenmet oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3
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Hroro no pazaeny 3
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Hroro no pazneny

13

Pa3znen 4. A3oTconepxainiue OpraHnyeckue coeIuHeHus

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Nroro no pazaeny 3
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Ne n/m P Konrpoabnsie IlpakTHueckue (ipp )
NMporpamMmslI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
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12 Crpoenue BenecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaAKIUU 6 1 1
Hroro no paszneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 MeTtanibl 1
2.2 HemeTannsr 1 1
)3 CBsi3b HEOPraHMYECKUX M OPTaHUYECKUX )
' BEILIECTB
Nroro no pazaeny 17
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenmeT opraHnyeckoil XuMuu, €€
BO3HHUKHOBCHHUC, PAa3BUTUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YECKUX
coequHennii A. M. bytneposa, eé
OCHOBHBI€ MOJIOKEHHUS

[IpencraBnenne o KIaccuPpUKAIUU
opraHnyeckux BermiecTB. HomeHnkiarypa
(cucremaTuveckas) U TPUBUATbHBIC
Ha3BaHUS OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHUN P

Mertan u 3TaH — npocTeuime
NpeACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA

OTUJEH U NPONUIEH — MPOCTENIINe
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «Ilomyuenue
ATHJIEHA U U3yYEHHE €0 CBONCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyraaueH-1,3. Ilomydyenue
CUHTETUYECKOTO KayuyKa 1 PEe3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINNA TPEACTABUTEIb AIKHHOB

1 Breluncnenus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 U TONyoJ1. TOKCUYHOCTD
apeHoB

13 ['eneTnueckas CBsI3b yriIe€BOJOPOAOB,
MIPUHAJIEKAIUX K PA3TMYHBIM KJIaccam
IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOIHBII ra3 U MOMyTHHIE He(TIHbIE
rasbl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoHbIE ICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOIHBII ra3 U MOMyTHHIE He(TIHbIE
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pasaeny
«YTIeBoI0pOIb»

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHast cBs3b

13 MHOroaTroMHsbl€ CIUPTHI: STUIEHIIIMKOJIb U
[JIMLIEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbreruasl: GopMaNbIeTua U
aneTanperua. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBI»

CTeapI/IHOBaﬂ Hn OJICMHOBAaA KHCJIOThI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 Mpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JESHCTBIE
CrnosxHbie 2(UpHI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KHCIIOT. [ MIAPOIIN3 CIIOKHBIX
a¢upoB

2% Kupbl: TvIpoNIn3, MPUMEHEHHE,
Ouosoruueckas poJib XUPOB
VYrneBoabl: cocTaB, KjlacCHPUKaIUS.

27 Baxwueiinve npencraBuTeNu: rioK03a,
bpykTo3a, caxaposa

)3 Kpaxman u nemironosa Kak NpupoHbie
MOJIUMEPBI
KonrponbHas pabora no pazaeny

29 «Kucnopoacoaep:xaiiue opraHu4ecKue
COEIMHEHHUSI»

30 AMUHBI: METWJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE

31 OpraHNYeCKHUE COCTMHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

3 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN

34 OCHOBHBIE METOILI CUHTE3A




[TnacTmaccel, kKaydykH, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYparus aToMOB

Ilepnonnueckuit 3akoH u [lepuoanueckas
cUcTeMa XUMHYeCKuX d1eMeHToB /. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XUMHUYCCKUX 3JICMCHTOB U UX COCILI/IHCHI/Iﬁ 110
rpyIIaM U nepuoaaM. 3HaueHUe
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux 3yemenToB .M. Meneneesa B
pPa3BUTUHU HAyKH

Crtpoenue BeniecTBa. XMMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. BogopoiHas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATETEHOCTD.
CreneHb okucieHus. BemnlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctuHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 1014 BEILlleCTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOpraHWYeCcKux coeanHeHui. ['eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TMIHBIX
KJ1aCCOB

Knaccudukaius XuMHUeCKuX peakiuui B
HEOPraHUYEeCKOU U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NPEBPALICHNS JHEPTUU IIPU
XMMHYECKHUX PEAKIMIX

Ckopoctb peakuuu. OOpaTuMble peakium.
XUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnustaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DJeKTpouTHIecKas aucconuanus. [lonsitue
0 BoJtopoHOM moka3zarene (pH) pactopa.
Peakiun nonHoro oomeHa. ['maponm3
opraHqucm/Ix 158 HeOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peaximn. [TousiTHe 00 dneKTponn3e
pacIyiaBoB U paCTBOPOB COJIEH

13

KonrponsHas paborta no pasaeiny
«Teoperrueckrne OCHOBBI XUMHI»

14

Merautbl, ux noyioxenue B [lepuoanueckoit
CUCTEME XUMUYECKUX 3J1eMeHTOB []. M.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mIe Gu3ndecKkue cBOKWCTBA
METaJUIOB




15

CrnaBel METaJIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHU METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HaTpuH, Kajaui, Kaablui, MarHui,
QIIOMUHUN) U UX COCTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMUUJecKre CBOMCTBA IIMHKA, KeJie3a U UX
COETUHEHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«MeTtans»"

20

Hewmeranmsl, ux nmojoxxeHue B
[Tepuoanueckoit cucTreMe XUMUYECKUX
anemenToB . 1. Menneneera u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYeCcKue CBOMCTBA HEMETAILIOB.
Annotponusi HeMeTaJuIoB (Ha TpuMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCTUHEHUN

23

XuMHUUECKre CBOMCTBA a30Ta, pocodpa 1 ux
COCIMHEHUI

24

XHUMUYECKUE CBOMCTBA yIIIepoa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

26

0O00011IeHME ¥ cUCTEMAaTU3aLMUs 3HAHUI 1O




TeMe «HemeTtaniwly. Beiuncienus mo
YpPaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

ITpakTudeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TEME 1
"HemeTtaisi"»

73 KontponbHas padoTa mo TeMam «MeTauib )
u «Hemeramisny

29 Heopranuueckue u opraHnyeckre KUCiaOThI. 1
Heopranunueckue u oprannueckue OCHOBaHUS
AM(poTepHbIE HEOPraHUYECKHE U

30 OpraHuyeckue coequHeHus. ['enernueckas )
CBSI3b HEOPTraHMYECKHX U OPTaHUYECKUX
BEIIECTB
Pone xumun B obecrieueHNH SKOJIOTHIECKO,

31 SHEPreTHUECKOH U MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTUHU MEAUIMHBI
[IpencraBieHuss 00 0OMKUX HAYYIHBIX

32 IIPUHIUIIAX IPOMBIIUIEHHOTO MTOJyYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XHUMHA U 300POBbE YEIOBEKA 1

OBIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






