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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o XxvuMuu Ha ypoBHE cpesiHero oOuiero oOpa3zoBaHus pa3paboTaHa HA OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUs (enepaabHOl 00pa3oBaTeNbHON HMPOrpaMMbl CPEIHEro
obmiero o6paszoBanus (DOII COO), mpencraBieHHbix B DenepasibHOM TOCYAapCTBEHHOM
obpazoBatenbHoM ctannapre COO, ¢ yuérom Konuenmuu npemnopaBaHusi yueOHOro mpeaMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHusanusax Poccuiickoir ®deneparnuu, peaqu3yoMux
OCHOBHBIE 00pa30OBaTEJIbHBIE MPOrPaMMbl, U OCHOBHBIX MOJNOXKEHUH «CTpaTeruu pa3BUTHS
BocniuTaHus B Poccuiickoil ®enepauuu Ha nepuony ao 2025 roxa» (PacnopskxeHue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJ0B K pa3paboTKe MHpOrpaMMbl IO XHWMHHU, K OINpeAeNeHUI0 oOuiei
cTpaTteruu oOyueHHsl, BOCIUTAHUS U PAa3BUTHUS O0YYaIOIIUXCs CPEACTBAMH YU4e€OHOro mpenmMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWIJIM KOHIIENTYaJIbHBIE IMOJIOKEHUS
OI'OC COO o B3auM0OOOYCIOBICHHOCTH IIeNieil, COJEepXkaHWs, Ppe3yJbTaToB OOY4YeHHUS U
TpeOOBaHUI K YpPOBHIO OATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHe, TIOJIYy4aeMO€ BBIIYCKHUKAMH  001Ie00pa30BaTeIbHOM
OpraHu3aluy, SBJSETCS HEOThEMJIEMOM 4YacTbio MX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATAallOM pealn3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPHUCYIIUX LEIOCTHOM CHCTeME XUMHUYECKOro oOpa3oBaHUs. OTU IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB IPUPOJIbI, (OPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeJIoBEeKa, a TaKKe HSKOJIOrMYeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MpUPOIHON cpene. Peannsyercs xumuyeckoe oOpazoBaHuE 00YYarOIIUXCSl HA YPOBHE CPEHETO
obmero obpa3oBaHusl CpeACTBAMH yuyeOHOro mpeamera «XUMHUS», COACPKAHUE U MOCTPOCHUE
KOTOpPOr'O ONpEJIeNIeHbl B IMpOrpaMMe IO XUMHUU C Y4E€TOM CHEHU(PUKA HAyKH XUMHUH, €€
3HA4YEHHUs B TIO3HAHUH MPHUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBa, a TAKXKE C y4ETOM OOIIUX
Lesied ¥ NPUHIUIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro OOILIero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyr0 pojib B COBPEMEHHOMH
IMBWIN3ALMHY, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KylIbTypbl. OHa BHOCHUT CBOHM BKJIAJI B
(opMHpOBaHUE PAIMOHAILHOI'O HAYYHOTO MBIIUIEHUS, B CO3JJaHHUE 1EJIOCTHOTO MPeICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JMHCTBE MPUPObl U YEIOBEKa, KOTOpoe (GOpMUPYETCS] B XUMUU
Ha OCHOBE IIOHMMaHUs BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEX/ly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU MPUMEHEHUSI.

TecHo B3auMOJEWCTBYS C JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMOIM YacTblO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOIO TpyAa U
KHU3HU KXJI0ro wieHa obmectBa. CoBpeMeHHass XUMUSI KaKk HayKa CO3WIATeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelleHUe INI00aJbHBIX MPOoOJIeM yCTOWYMBOIO pa3BUTHUS
YEJIOBEUECTBA — CBHIPhEBOW, DJHEPreTUUYECKOM, MHUIICBOM, JKOJIOrMYECKOM O€e30macHOCTH U
OXpaHbl 3/10POBBS.

B coorBerctBuUM Cc OOmMMM LENIMH U NPUHLUIAMHU CPEIHEro oOLIero oOpa3zoBaHUs
conepxxanue npeamera «Xumus» (10—11 xiaccsl, 6a30Bblii YpOBEHb U3YUEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO NMOATOTOBKY OOYYaroOUIMXCs, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLUMYMA,
MPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHEH.



CocraBngomuMy npeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» 1 «O01as 1 HeopraHM4ecKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COJICPKAHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHHI MO HEOPraHUUYECKOM XUMUU (C BKIIOYCHHEM
3HaHUH U3 O0IIeH XMMHUHU) M OpraHuYecKor xumuu. OOopMHUpPOBaHHE JAHHOW CHUCTEMbI 3HAHHUN
MpU W3YYEHUU TpeaMera oOecredyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTr000pasus
BEIIECTB Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB M TEOPHI XUMHH.

Ctpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» 1 «OOmias u HeopraHudeckas
XUMUSD» c(HOpMUPOBAHA B MPOrpaMMe IO XMMHU HAa OCHOBE CHCTEMHOTO TOAX0/a K U3YUCHHIO
yuyeOHOro MaTepuana U OOYyCIIOBJI€HAa HCTOPHUUECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpeNeNEHHbIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUU BEIIECTBa
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHSI OPraHMYECKUX COCIAUHEHHH, a
TAaK)K€ HA YPOBHE CTEPEOXMMHYECKHX M JJIEKTPOHHBIX NPEJICTABICHUNA O CTPOCHHUM BELIECTB.
CBenenuss 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COeIMHEHUH. B Kypce opraHuueckoil XMMUU HOTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs NEpBOHAYAIbHBIC
MIPEJICTaBICHUS] O XUMHYECKON CBSI3H, KJIacCU(PHUKAIIMOHHBIX MpPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHHUS], O XUMHYECKON PEAKIIUU.

[Ton HOBBIM yrimom 3peHHS B NpeaMeTe «XuMus» 0a30BOT0 YpOBHS paccMaTpUBAETCS
W3YYEHHbII Ha YpPOBHE OCHOBHOrO OOLIEro o00pa3oBaHUs TEOPETUYECKUH Marepual Hu
(hakTonornueckue CBEJACHHs O BEIIECTBaX U XMMHUYECKOW peakinu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMUs» 00ydaroIUMCS MPEIOCTaBISAETCS] BO3MOKHOCTh OCO3HATh
3HAYeHHUE MEPUOAMYECKOr0 3aKOHa € OOIIETEOPETHUYECKMX M METOIOJOTMYECKUX IMO3HMIIMMA,
IyO’)Ke TOHSATh HMCTOPHUYECKOE HM3MEHEHWE (PYHKIMM ATOro 3aKoHa — OT oOoOmaromei 10
OOBSACHSIONICH U MPOTrHO3UPYIOIIEH.

Enunas cucteMa 3HaHUN O BOXKHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE O XUMUYECKUX PEaKLMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpornonHsiercss B Kypcax 10 wm 11 KiaccoB sneMeHTaMu  COJAEpKaHUS, HMEKLIUMU
KYJIbTYPOJIOTMUYECKMM M TPUKIAIHON XapakTep. OTHU 3HAHMS CIIOCOOCTBYIOT IOHHMAaHUIO
B3aUMOCBSI3M XMMHHM C JPYrMMU HayKaMH, DPacKpbIBalOT €€ pOJdb B IIO3HABATEIILHOW H
MIPaKTUYECKON JEATEIbHOCTU 4YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUECKUX MPUIOKEHUN XUMHH, TOMOTAalOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIUBATh HHPOPMAIUIO U TMPUMEHSATh €€ NI MOMOJHECHUS 3HAHUH, peIleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIIEA0BATENbCKUX 3a7ad. B mernom coxaepxkanue
y4eOHoro npeamera «XUMHUs» JaHHOTO YPOBHS M3YYEHHUsI OPUEHTHPOBAHO Ha ()OPMHUPOBAHUE Y
00y4aromxcs MUPOBO33PEHYECKOW OCHOBBI JUIsl MOHUMaHUS (HUIOCOPCKUX HJCH, TAKUX Kak:
MaTepuaibHOE €AUHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, MIO3HABAEMOCTh MPUPOJHBIX SABJICHUI MyTEM 3KCIIEPUMEHTA
U pEIICHUs] MPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUH B PEIICHUH IKOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJIIOTUN U MaTepHAJIOB.

B muiaHe pemieHuss 3amad  BOCIHMTAHUSA, PA3BUTHUS W CONHMAIU3ALUUA  OOYYArOIIUXCS
NPUHATBIE TPOrPaMMOM IO XMMHH TOAXOIbl K OMNPEIEICHUIO COAEPKAaHUS M IOCTPOCHMS
npeaMeTa MpeayCMaTpUBalOT (OPMUPOBAHNE YHHBEPCATBHBIX YUCOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HAYCHHE JJISl PA3IMUHbIX BUJIOB JACATEILHOCTU: PEIICHUs POOIeM, MOMCKa, aHAIIN3a U



o0paboTkn WHGOPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHS OINbITa MPAKTUYCCKON U
HCCIIEI0BATEIbCKON AEATEIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUH XHUMHUU.

B npakTtuke npenosaBaHusi XUMHH KaKk Ha YPOBHE OCHOBHOI'O 001[ero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUH  COJEpKATeIbHON
XapaKTepUCTUKH LeJe H3ydeHHs] IpeAMeTa HalpaBiIeHHEM IMEpPBOCTENEHHOW 3HAYMMOCTH
TPAJUIIMOHHO TpH3HAETCS (OPMHPOBAHHE OCHOB XHUMHUYECKOW HAyKM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IESITeTbHOCTH 4YeNOBEKa M Kak OJHOr0 U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOUYECKOW TOYKM 3pEHUS TaKOM MOAXOI K
OIIpEJIENICHUIO 1IeTIe N3yueHHsl IpeIMETa SBJSIETCS BIIOJHE ONpPaBAaHHbIM.

CornacHO NaHHOM TOYKE 3pEHUS TJABHBIMHU IIENISIMH M3YYCHHS TpenMeTa «XUMHs» Ha
6azoBoM ypoBHe (10 =11 ki1.) sSBASIOTCS:

e (QopmupoBaHME CHUCTEMBl XHUMHUYECKMX 3HAHUU KaKk BaKHEHIIEH COCTaBISAIOUICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHPa, B OCHOBE KOTOPOH JIEkKAT KIFOYEBBIC MOHSTHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUHM XWMHUHU, OCBOCHHE S3bIKA HAayKH, YCBOECHHE U
MOHUMAHUE CYHNIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHAYECKAX PEAKLUi, HEOOXOMUMBIX ISl TPUOOPETEHUSI YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHM, UMEIOIIUX MECTO B IPUPOJIC, B IPAKTUIECKON U
IMOBCEAHCBHON KH3HU,

® Dpa3BUTHE YMEHHH U CHOCOOOB JAEATEIIBHOCTH, CBS3aHHBIX C HAOIMIOJACHUEM U
OOBSICHEHHEM XHMHYECKOr0 JKCIepUMEHTa, COONI0IeHHeM TMpaBuil 0e30macHoro
o0palleHus ¢ BeIECTBaMHU.

Hapsiny c atum, conepkaTenbHasi XapaKTepUCTHKA LENel U 3a/1a4 U3y4yeHHUs IpeaMeTa B
IporpaMMe 1o XMMHUHU YyTOUYHEHAa  CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU
B cuUcCTeMe cpenHero oomero ooOpasoBaHus. CerofHs B INpenojaBaHUM XMMUU B OoJbleit
CTETIEHH OTHAETCA TPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHus OOydeHwus,
OPMEHTUPOBAHHON Ha TIOATOTOBKY BBIIYCKHHKA 00I1€00pa3oBaTeIbHOW  OpraHU3aluH,
BIIQJICIONIETO0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHUSIMA aKTHBHOT'O MOJYYCHUS 3HAHUHM M MPUMEHEHUS X B PEATbHOM JKU3HU JJISl PEUICHUS
MPAKTUYECKUX 3a/1a4.

B cBi3M c 3TUM TpM U3YyYEeHHHM TpeaMera «XUMHUS» JIOMUHUpYIOIIEe 3HaueHUE
MIPUOOPETAIOT TaKue 1eNU U 33a4H, KaK:

ajanTanus  oOyJaromuxcs K  YCJIOBHAM JWHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dbopMupoBaHUe HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHATUIO TPAMOTHBIX pEIIEHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUSIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

¢bopMupoBaHrue y O0OyYaroIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI),
UMEIOIIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3IUYHBIX BUAOB JIEATEIBHOCTH: PEUICHUs IpoliieM,
MOMCKa, aHaimM3a W O00paboTkM WHGOPMAIMH, HEOOXOAMMBIX I TPHOOPETEHHUS OIbITa
NEeSITENFHOCTH, KOTOpasi 3aHMMaeT BAXKHOE MECTO B MO3HAHUU XHWMHUH, a TaKKe IJIS OLEHKU C
MO3UIUH HKOJIOTUYECKON 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHu3M YeJIOBEKa U IPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIIOCOOHOCTH CaMOCTOSTENIbHO MPHOOpETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIONIb30BaTh COBPEMEHHBIE HH(POPMAI[HOHHBIE



TEXHOJIOTHH JUIS IOMCKA U aHAJIN3a y4eOHOW W HAyYHO-TIOMYJISIPHON HH(OPMAITUH XUMHYECKOTO
COJICPIKAHUS;

(hopMHpOBaHHUE M Pa3BUTHE y OOYUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBITILICHHS,
HaOIIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TTPH TUTAHUPOBAHHUH U TMIPOBEJACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCITUTAHUE Yy OOYYaIONIMXCS YOSKIEHHOCTH B T'YMaHHCTUYECKOW HAlpaBICHHOCTH
XUMUM, ©€ BAXHOM pOJIM B  PEHICHUH TIIOOAIBHBIX  MPOOJEM  PalMOHAIBHOIO
MIPUPOIOIOIH30BAHMUS, TOMOJHEHUS SHEPTETUYCCKUX PECYPCOB M COXPAHEHHUS MPHPOIHOTO
pPaBHOBECHS, OCO3HaHUS HEOOXOAMMOCTH OEpeXHOro OTHOIIEGHUS K TPUPOJEC M CBOSMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHS OMbITa MCIIOIb30BAHUS MOJYYCHHBIX 3HAHUH JUTS MPUHSITHS
IPaMOTHBIX PELICHUI B CUTYAIIUSX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueGHOM mane cpeHero oOmero oopa3oBaHUsl MPEeaMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOI 001acTu «ECTeCTBEHHO-HAYYHBIC TPEIMETHDY.

OO01miee YnciIo 4acoB, OTBEAEHHBIX IS M3YYEHUS XMMHHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpazoBanusi, cocraBisier 68 yacoB: B 10 xmacce — 34 waca (1 vac B Hemenmo), B 11
kiacce — 34 vaca (1 4ac B Henemo).



COJEPKAHUE OBYYEHUA
10 KUIIACC
OPITAHNYECKASA XUMUA

Teopernyeckne OCHOBBI OPraHUYeCKON XUMMHU

[Ipenmer opraHuueckoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B NOJIYyYECHUU
HOBBIX BEIIIECTB U MaTEpPUANIOB. Teopus CTPOCHUS OpraHnYecKux coennHeHuil A. M. byrtieposa,
e€ OCHOBHbIE mNONOXKeHUs. CTPyKTypHble (DOPMYJIbI OpPraHMYECKHUX BelecTB. I omonorus,
n30Mepusl. XMMHAYECKasl CBSA3b B OPTaHUYECKUX COCTMHEHUAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  Kilaccu(UKalMyd  OpraHMYecKux  BemiecTB.  HomeHkiatypa
OpPraHMYECKUX COEIMHEHMH (cucTeMaThdecKas) M TpPUBUAJIbHBIE HA3BaHUS Ba)KHEHIIUX
MIPEACTABUTENIEH KJIIACCOB OPTraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHUs BEILECTB U UX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3amMy OpraHM4ecKHX BELIECTB W MaTepualaMu Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAONIOJEHHE U ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BELIECTB IIPU HAarpeBaHuu (IJIaBJIeHNUE, OOYIIIMBaHUE U TOPEHHUE).

Yraesogopoabl

AJKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKUMH psajn. MeraH M 3TaH — MpocTeiiive
MPEICTaBUTENIN QJIKAHOB: (PU3MUECKME M XUMHUYECKHE CBOMCTBAa (pEeakUuu 3aMelIeHHs U
TOpEeHMs), HaX0XKJIEHUE B PUPOJIE, OJIyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOIMYECKUM psifl. DTWIEH U MPONUIIEH — IPOCTEHIINE
IIPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XHUMHUYECKHE CBOWCTBA (PEaKkUMU TUIAPUPOBAHMI,
raJJIor€HUPOBaHUs, TUIPATALMU, OKHCIEHUS U TIOJIMMEPU3ALINN ), TIOJIyY€HUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaXHEHITHE XWMHUYECKHE
cBoiicTBa (peakuus nonumepusanun). [lonyyeHne CHHTETUYECKOr 0 KayuyyKa U pe3uHBI.

AJNKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUYECKMH psiA. ALETHIEH —
MPOCTENIINI MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUECKUE U XUMUYECKUE CBOICTBA
(peaxkuuu ruipupoBaHus, raIOreHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, (U3MYECKUE U XUMHUYECKHE CBOWCTBA (peaKinu
TaJIOTEHUPOBAHUSI U HUTPOBAHMs), MOJIYYEHHE U NPUMEHEHHE. 10myon: cocmas, cmpoeHue,
Qusuueckue u xXumuyeckue ceolucmea (peakyuu 2ai02eHUpPO8anus U HUMpOBaHus), NoIy4eHue u
npumenerue. 'TOKCUMYHOCTH apeHOB. ['eHeTndeckas CBA3b MEXAY  YIVIEBOAOPONAMH,
IIPUHAICKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKN YTIAEBOAOPOAOB. [IpuponHbIii ra3 U MonyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxiaenue. CrocoObl mnepepabOTku He(TH: MEpPEeroHka, KPEeKHHT
(TepMuUeCKUid, KaTanuTHUeCKuil), nuponus. IIpoaykrel nepepaborku HedTH, UX TPUMEHEHUE B
IIPOMBIIIJICHHOCTU U B ObITY. KaMEHHBIH yroib ¥ MpOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTAIbHbIE METO/bl M3YUEHHUs BEIIECTB U UX MPEBPALIEHUI: 03HAKOMIIEHUE C
oOpaslamu ImjaacTMacc, KaydyyKoB M pe3uHbl, komiekuuu «Heptb» u «Yromby, MoaeaupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTUYECKONW palboThl:

MOJIyYEHHUE THIICHA U U3YyYEHUE €ro CBOMCTB.
Pacuérhrle 3amaun.



Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOI'0 BEIIECTBA MM MPOAYKTA PEAKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINH).

Kucnopoacoaepxammue oprannyeckne coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOT W AITAHON: CTPOCHHE, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA (pEaKkUUM C aKTMBHBIMH METaJlIaMH, IaJlor€HOBOJOPOJIaMH, T'OpPEHHUE),
npuMeHenue. BogopoaHbie cBs3U MEXAYy MOJIEKyJIaMu cnupToB. JleiicTBre MeTaHoa U 9TaHOoJa
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOICTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METaJlJIaMH, KAaUECTBEHHAsl peaKius Ha
MHOr0aTOMHbIE cIUpThl). JlelicTBUe Ha opraHusM uesnoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJSI.

@DeHoM: CTPOCHHE MOJEKYJbl, (pU3MYecKHe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denoma. [lpumenenue denona.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklMMU OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC PEaKIIUN),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHUe, (pU3nUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIMe AJIs Kjlacca KUCIIOT, peaKlus
TepupUKalMM), TMOoIydyeHHMe u npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponus xupos. [Ipumenenue xupos. buonoruueckas posb 5KUpOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINK MOHOCAaXapHl: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3UYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom wmeau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuzna cepebpa(l), BoccraHoBieHHME, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHWE B TMPUPOJE,
pUMeHeHHe, Ouosnoruyeckas poib. PorocunTe3. PpyKTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
du3nuecKue 1 XMMUYECKHUEe CBOMCTBA KpaxmMaina (THAPOIN3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

DKCriepUMEHTANIbHbIE METO/bl W3YYEHHs BEIIEeCTB M MX IMPEeBPALICHUI: MpOBEIEHUE,
HaOJIIOIGCHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIC
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoma okcuaoMm meau(ll)), mMHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepebpa(l) um ruapokcumom wmemu(ll), B3ammomeiicTBue
KpaxMmaja C HWOJOM), MPOBEIACHUE MPAKTUYECKONW padOThI: CBOWCTBA pPACTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenus 1o ypaBHEHMIO XUMHMYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOI0 BEIIECTBA WJIM MPOJAYKTAa peakUuy MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJHOT'O U3 UCXOJHBIX BELIECTB WU MPOIYKTOB PEAKIINH).

A3zoTCcoaeprKaliue opraHuueckrue CoeIMHEHUSI.

AMHMHOKHCIIOTBI Kak aMm(oOTepHble OpraHudeckue coenuHeHus. Dusnueckue U
XMMHYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha MpuMmepe TIiuluMHa). buonormdeckoe 3HaueHue
aMHUHOKUCIOT. IlennTuabl.



benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcIepUMEHTaJIbHBIE METOAbI M3YYEHHUS BELIECTB M HMX IpeBpallleHuil: HaOmoneHne u
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpU3alluU, CpeAHsAs MoJyieKylsipHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOJIMMEPU3aIns U TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeaIMETHBIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHSTHSA: SBICHHE, HAy4YHbIA (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusmka: Marepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PM3MUYECKHE BEITHMYUHBI U CITUHHIIBI
UX U3MEPEHUSI.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTUYECKU aKTHBHBIE BelecTBa (O€NIKH, YIIeBObI, JKUPBI, (HEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJE3HbIE HCKOMAeMble, TOIIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHUE Tperaparhl, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTTAHNYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XUMHUH

XuMHUYeCKui dieMeHT. AToM. Sapo aroma, u30TOMBL. JIEKTPOHHAsT 00OJIOYKa.
DHepreTUyYecKre ypoBHHU, MOAYPOBHHU. ATOMHBIE OpOUTanu, S-, pP-, d- anemenTbl. OCOOCHHOCTH
pacripeeseHus JICKTPOHOB MO OpOUTaIsIM B aTOMax 3JICMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHAas! KOH(UTypalsi aTOMOB.

[lepuomuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux snemeHtos J[. U.
MenneneeBa. CBsi3pb MEpUOAMYECKOTO 3akoHa H [lepmomuyeckod CHCTEMBI XHUMHUYECKUX
snemenToB JI. 1. MenneneeBa ¢ COBPEMEHHOM TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB
I10 TPYIIaM U Nepruoaam. 3HauYeHUEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenne BemecTBa. XUMHUYECKas CBsA3b. BuAbl XWMHUYECKOW CBs3M (KOBaJ€HTHAas
HEMOJISIpHAsl W TOJSIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3mbl 0Opa3oBaHUS KOBAJIEHTHOMN



XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
DNEeKTpOOTpULATENbHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATMOHBI M AHUOHBI.

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOI'O CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonsitue o pucniepcHbIX cucTeMax. VICTHHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi 1oiis
BEILIECTBA B PACTBOPE.

Knaccugpukamuss Heopranumueckux coeauHeHWH. HomeHkmaTypa HeopraHHYecKHX
BEILECTB. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, MPHUHAMNEKAIIUX K Pa3IUYHBIM
KJIaCCaM.

Xumnueckass peakuus. Kiaccupukanus XUMHUECKUX pEaKIMid B HEOPraHUYECKOH H
OpPraHUYeCKON XMMHH. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILECHUS
SHEPI'UU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT PazNU4HbIX (akTopoB. OOpaTHMBbIE pEaKLUU.
Xumnueckoe paBHoOBecue. MDakTOphbl, BIMSIONIME HAa COCTOSHHME XHMHUYECKOTO PaBHOBECHSI.
ITpunnun Jle Ilarense.

Dnexrponutudeckas aucconnanus. CuipHbIE W ciadble AMeKTpoiuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaabHasi, HIEJI0YHAas.

OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEepUMEHTAIbHBIE METOJbl M3yYEHUs BEIIECTB M MX IMPEBpPALICHUN: JEMOHCTpaLUs
tabmmmn «llepuoguueckas cucrema xumudeckux snemeHToB [[. WM. MenneneeBa», m3ydeHue
MOJIeTIe KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHE U ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKeHHWE IEepPOKCHIa BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OTIpEJICTICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIHMU
HOHHOTO OOMEHa), MPOBEACHHE NPAKTUYECKOH paboThl «BiusHME pa3znuvHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKON PEaKiiumy.

PacuérHble 3amaun.

Pacuérel Mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIIOJIB30BAHUEM MOHITHS «MAacCOBasi 10Js1 BELLIECTBAY.

Heopranuueckasi xumust

Hemerannsl. Ilonoxenne HemeramwioB B Ilepuoguyeckoil cucremMe XUMHYECKUX
anementoB JI. M. MenxaeneeBa u OCOOGHHOCTH CTpoeHHs aToMoB. (DHU3WYECKHe CBOWMCTBA
HEMETAIIOB. AJUTOTPOINHS HEMETAILIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriaepona).

XWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, cepbl, a3oTa, (docdopa,
yraepoja U KpeMHHUs) U UX COeTUHEHUM (OKCHUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCIMHCHHM ).

[IprMeHeHne Ba)XKHEUIIMX HEMETAIIOB U UX COCIUHEHUN.

Merauibl. [lonoxenne metamios B Ilepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOUYEK aTOMOB MeTauioB. OOriue
¢usnueckue cBoiictBa mMeTauioB. CIlaBbl METAIIOB. DJIEKTPOXUMHUYECKUN PsIi HAMPSKSHUIMA
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpWiMl, Kaluid, KaJblIMi, MarHui,
ATIOMHUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue ciocoObl momydeHust MeTawioB. [I[puMeHeHe METAIIIOB B OBITY M TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB W MX [PEBPALICHUN: H3YyUYEHHUE
KOJIeKIuu «MeTalutbl U CIUIaBbI», OOPa3I0OB HEMETAIIOB, PEHICHHE SKCIEPUMEHTAIBHBIX



3ajjay, HaOMIOJEHHE M  ONMCaHUE JEMOHCTPAlMOHHBIX U  JIAOOpAaTOPHBIX  OIBITOB
(B3anMozielicTBUE THAPOKCUIA AITIOMUHUS C PACTBOPAMM KHCJIOT M LIEJIOYEN, KaueCTBEHHBIE
peaKkIuy Ha KaTHOHBI METAJLIIOB).

Pacuérnsle 3anaun.

Pacuérel Macchl BemecTBa MM 00bEMa ra3oB 10 HM3BECTHOMY KOJIMYECTBY BELIECTBa,
Macce Win 00bEMY OJHOTO M3 y4acTBYIOIIMX B PEAKIMM BEIIECTB, pacd€Tbl Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOYKTOB PEAKLIUH, €CIIU OJTHO U3 BEILECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponp xuMun B oOGecrieueHnu SKOJIOrMUECKOM, SJHepreTUYeCcKol U MUIEeBOi 0e30macHoCTH,
pazBuTUM MeauluHbL. [loHATHE O Hay4YHBIX MeETOJaX ITO3HAHHUS BEIIECTB M XUMHYECKHX
peaKuuu.

IIpencraBnenns o006 OOMMX HayyHbIX MNPHUHLUUIAX [POMBIIUIEHHOIO IOJy4EHUS
BAKHEUILINX BELIECTB.

YenoBek B MHUpPE BEIIECTB W MaTEpUAlOB: BAXKHEHINUE CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMHKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUe U MUHEpaJIbHbIE Y 00pEHUs.

XvMHS U 370pOBbE YEJIOBEKA: IMpaBUiIa HCHOIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
paBuiIa 6€30MacHOr0 MCIIOJIb30BaHMsI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MpU MU3ydeHUU OOIIeH U HEOpraHMYeCKOW XMMHUU B
11 xacce ocymiecTBISeTCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYUHBIX MOHSTUH,
TaK U MOHATUH, SBJISIIOIIMXCSA CUCTEMHBIMM JUISI OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: HAay4dHBIH (DakT, TUMOTe3a, 3aKOH, TEOpHs,
aHauu3,  CHHTE3,  Kilaccu(ukanus,  MEepUOAUYHOCTb,  HAOJIOJEHUE,  DKCIIEPUMEHT,
MOJIETIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: MaTepus, dHEPrus, Macca, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOIl,
pPaIMoOaKTUBHOCTh, MOJICKYJIA, SHEPTeTHUECKUH YpOBEHb, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBA, (PU3MUECKUE BETMUMHBI U €MHHIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEILIECTB B OpraHU3Me.

["'eorpacgusi: MuUHEpaibl, TOpPHBIE IOPOABL, TOJIE3HbIE UCKOIIAEMBbIE, TOIJIMBO, PECYPCHI.

TexHomorus:  XMMHMYecKas  IPOMBILUIEHHOCTb,  METaUIyprusi,  MPOU3BOJICTBO
CTPOMUTEIBHBIX MaTEepUaNOB, CEJIbCKOXO03511ICTBEHHOE IIPOU3BOJICTBO, nuuieBas
MPOMBIIIJICHHOCTh, (papManeBTUYeCKass MPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOICTBO KOHCTPYKLIMOHHBIX MAaTE€PHANIOB, JEKTPOHHAS ITPOMBIIIICHHOCTD,
HaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLBI I10 XMUMHWHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJarOUTUMUCS
MporpaMM CpeTHEro ooimero obpa3zoBaHUs (JTMYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTogudeckoii OCHOBOW i pPa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MpOrpaMM CpeaHero o0Iero 00pa3oBaHus ABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIX O/,

B cooTrBercTBUM C CHUCTEMHO-IEATENBHOCTHBIM TMOAXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3ylbTaTOB OCBOCHUsSI TpeaMera «XUMHS» Ha YPOBHE CPEAHEro o0IIero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HAHWE OOYYAIOIIMMHUCS POCCHUHCKON TPaXTAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPEIETIECHUIO;

HaJIMYNEC MOTUBAIINU K 06y‘-I€HI/II-O;

[CJIICHAIIPABJICHHOC PAa3BUTHUC BHYTPCHHUX y6e)KI[eHI/II71 JIMYHOCTU HaA OCHOBE KIIFOYEBBIX
IIEHHOCTEH M UCTOPUIECKUX TPATUIINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOCH JEATEIHHOCTH
LEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMM, HPUCYIIUMH LEJIOCTHOM CHCTEME XHMHUYECKOrO
00pa3oBaHMs;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KYIbTYphl U CIIOCOOHOCTH CTaBUTh WENU U
CTPOUTD )KNU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHSD» JOCTUTalOTCs B €IMHCTBE
y‘~IG6HOI\/’I M BOCHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBMU C T'YMAHUCTUYCCKUMU,
COLIMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMA M HJ€alaMH POCCHIICKOTO
TpaXXIaHCKOIr'o 06IIICCTBa, IPHUHATBIMU B O6H.[CCTB€ HOpMaMH W IIpaBWJIaMHU ITOBCIACHNA,
CHOCOOCTBYIONIMMHE TPOI[ECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTU 00Y4YaroIInXCsl.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa «XUMHUS» OTPAXKAIOT cHOpMHPOBAHHOCTH
OIbITa TO3HABATETBHOW M TPAKTUYECKOM [AEATEIHbHOCTH OOydYaloluXcs MO0 pealn3aluu
IMIPUHATHIX B O6HICCTB€ IICHHOCTGI;'I, B TOM YHCJIC B HaCTH.

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHUS 00Yy4aroIIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MIPaBOMOPSJIKY;

OpCACTaBICHHUA O COHUAIBHBIX HOpMax W IIpaBUJIaX MCEKINYHOCTHBIX OTHOILIEHUHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIbHOCTHU MPHU CO3JaHUH Y4EOHBIX MPOEKTOB,
peICHUA y‘-Ie6HBIX W ITO3HABATCJIbHBIX 3ada4, BBIITOJHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHKMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHUX
IIPU aHAIM3€ Pa3IMYHbIX BUJIOB YU€OHOM IEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS .

OCHHOCTHOI'O OTHOWICHUA K HUCTOPHUYCCKOMY MW HAYYHOMY HACJICIWIO OTEeYECTBESHHOM
XUMUU;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JTOCTIKEHHUS HAYKH €CTh Pe3yibTaT ATUTENbHBIX HAOII0JIEHUH,
KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O Tpyda y‘IéHBIX " IPaKTUKOB;



UHTEpeca U TI03HABATEJIbHBIX MOTHBOB B IOJYyYEHHUM U TIOCIEIYIOIIEM aHaJIM3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, 3TUUECKOT0 IMOBEJICHNUS,

CIIOCOOHOCTH OILIGHHMBAaTh CHUTYallud, CBS3aHHBbIE C XHUMHUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHUE M TOCTYNKH CBOMX TOBapHUIIEH C TMO3UIIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTypPbl 310POBb:

MOHMMAHUS IIEHHOCTEH 3I0poBOro M OezomacHOro obpasza >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOI0 OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

COOIO/ICHUS TIpaBWJI 0O€30MacHOr0 OOpalleHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JESITEIbHOCTH;

NMOHUMAaHUsI IT[EHHOCTH TPAaBUJ WHIWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MMacHOro
TOBE/ICHUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMS TIOCJICJICTBUM M HEMPUATUS BPEIHBIX TMPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOU U IPYTUX BUIAX NEATCIHLHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE€ B PELICHUHU NPAKTUYECKUX 3a/ady COLHUAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUeHHUI0 mpodeccuil pa3aIudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASM TPyAa U pe3ybTaTaM TPYIOBOH JACSATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBUAYATbHOW TPACKTOPUU OOpa3OBaHUs,
OymyImiei mpodeccuu M peaan3alui COOCTBCHHBIX JKH3HCHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) IK0JI0TMYeCKOT0 BOCIIMTAHMS:

9KOJIOTMYECKH 1IeTIeCO00Pa3HOro OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAHUS TJIO0ATBFHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM, BIHUSHHS 3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMAIIBHOM CPEJIbl;

0CO3HAHUSI HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKCHUM XUMHH JJIsl PEIICHHUS] BOIIPOCOB
paIoHaIbHOI0 IPUPOIONOIH30BAHUS;

AKTUBHOTO HETIPUATUS JEHCTBUM, TMPUHOCSIIMX BPEd OKPYKaIoIIed MPUPOTHON cpeje,
YMEHHsI TPOTHO3UPOBATh HEONATOMPHATHBIE AKOMOTHUUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPENOTBpalIaTh UX;

HaJIM4Ms PAa3BUTOTO 3KOJOIMYECKOTO MBIIIJIEHUSA, SKOJIOTMYECKON KYJIbTYPhl, OIBITA
NESTENPHOCTH  DKOJIOTHYECKOM  HAMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSA HWMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COIUANBHOMN MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMOhOOHH;

7) 1EeHHOCTH HAYYHOT0 MO3HAHUS:

cOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH W OOIIECTBEHHON NIPAKTHKH;



NIOHUMaHUA CcleUU(PUKA XMMHUU KAaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOI0 HAYYHOI'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O E€IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XUMMHM JUISI COBPEMEHHOH LMBHUIM3ALMU: B €€
T'YMaHUCTUYECKON HAIpPaBJIIEHHOCTH U Ba)XHOM pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHalIbHOM
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, NUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B PAa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIIOBHM yCHEIHOro Tpy/a U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble 3HAHUS AT
aHaIM3a U OOBSICHEHUS SBICHHH OKPYXAIOIIEro MUpa M MPOUCXOSAIIUX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BaTh XUMUYECKUE 3HAHUSI Ul peIlieHu sl TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K TO3HAHUIO M MCCIIE0BATENIBbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylda B pa3lM4HbIX cdepax npodeccuoHaNbHOMI

NEeATENbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS y4eOHOro mpeaMmera «XUMHS» Ha YpOBHE
CpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JUIsI (DOPMHUPOBAHHMS MHPOBO33PCHHS OOYYAIOIIMXCS MEXIUCIUTLIMHAPHBIC
(MeXTpeMeTHbBIE) OOIIICHaYYHBIC TTOHATHS, OTPAKAIOIIHE [[EIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BElIECTBO,
SHEprus, SABJCHUE, MPOIECC, CHCTEMA, HAyYHbBIH (DaKT, IPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIICIOBAaHKE, HAOJIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUe);

YHHUBEpCaJIbHBIC  ydeOHbIe  JeiicTBHA  (ITO3HABATENbHBIE,  KOMMYHHKATHBHBIC,
peryasTHBHBIE), oOOecrednBaroniye (GOpMHpPOBaHHE (PYHKIMOHAILHOW TPAMOTHOCTH U
COIMATbHON KOMIICTCHIIMH O0YJarOIIUXCS;

CIIOCOOHOCTh ~ OOYyYarolIMXCs  KCIONB30BaTh  OCBOCHHBIE  MEKIUCIUIUIMHAPHBIC,
MHPOBO33PECHYCCKUE 3HAHUS W YHUBEPCAJIbHBbIC YydeOHBbIC JCHCTBHS B IIO3HABATCIBHOW U
COLIMAJIBHOMN ITPAKTHKE.

MertanpeaMeTHbIe Pe3yJabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCATBHBIMH yUCOHBIMHU
[MO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMU U PETYIATHBHBIMU JICHCTBHUSIMH.

OnJajieHNe YHHBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMU I€HCTBUSIMH:

1) 6a30Bble JIOTHYeCKHE AeHCTBUA:

CaMOCTOSITENILHO (DOPMYJIUPOBATh M aKTyaJH3UpOBaTh MPOOJIEMy, BCECTOPOHHE €6
paccMaTpUBaTh;

OIIPEIEIIATh IICJU JCATEIIbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKCHHUS,
COOTHOCHUTH Pe3YJIbTAThI ICATCILHOCTH C MTOCTABICHHBIMH LIEIISIMHU;



UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATMM W YCTaHABIMBAThb HUX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOLINE MOHATHUSA sl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KITACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaKIUil;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOUTH JIOTMYECKHE pACCYXJEHMsI (MHIYKTHBHBIC, JEIyKTHBHBIE, IO aHAJIOTHH),
BBISBIIATh 3aKOHOMEPHOCTU M IMPOTUBOPEUMsI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBAThH
BBIBOJIbI U 3aKJIFOUEHNS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XUMHUECKOW peakIUMH — TpU PElICHUH Y4eOHBIX
IIO3HABATEIIBHBIX WU NPAKTUYECKUX 3a/ad, IPUMEHATh Ha3BaHHBIC MOJENBHBIC IIPEICTaBICHHUS
JUIS BBISIBJICHUS XapPAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLUi.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMH METOJIOB HaYYHOIr' O MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIINA;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(hOPMYTHMPOBAHHBIE BOIPOCH B KA4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
111 OPMHUPOBAHUS TUITOTE3bI 110 IPOBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOAOM Ipoliecca, CaMOCTOSITENbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMYIUpPOBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIleHUs
MIPaKTUYECKUX 3aa4, IPUMEHEHUIO PA3JINYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAJIM3UPOBaTh HMH(GOPMAILMIO PpaA3IUYHBIX BUIAOB M (OPM MpEACTABICHUS, KPUTUUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KauecTBE CpeJICTBa MpH paboTe ¢ XUMHUECKOH
nHpopMalueii: NpUMEHSATh MEXIpeIMeTHble ((pu3nueckue M MaTeMaTHU4eCKHe) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByajgeHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMM:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJa€MOH TEMbI B XOJ€ JUajora W/Win AUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C IPE3E€HTAallMeH pe3ybTaTOB IO3HABATEIBLHON NESITEIbHOCTH, MONYyYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCIIEeIOBaHUM MyTEM COTacoBaHMs MO3ULMN B X0J1€ 00CYXIEHUsI U OOMEHAa MHEHUSMHU.

OgiajeHHe YHMBEPCAJIBbHBIMHU PeryJsITUBHBIMHU 1eCTBHAMM:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
orpenenss €€ el U 3aJauyd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBAThH
Ipe/ularaéMblii arOpuT™M JICMCTBUN NMPHU BBHINOIHEHUU YY4EOHBIX M HCCIIEAOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIbHOCTM HA OCHOBE CaMoOaHajiu3a H
CaMOOLICHKHU.

HNPEIMETHBIE PE3VYJIBTATDBI
10 KUIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD) OTPaXKaIoT:

chOpPMUPOBAHHOCTh TMPEJICTAaBICHUI O XUMHYECKOW COCTaBJISIONICH eCTEeCTBEHHO-
Hay4dHOW KapTHUHBI MHpA, POJIM XMMHUMU B TIO3HAHHWM SIBJICHUN NpUpOAbI, B (popmMupoBaHUU
MBIIUICHUS] U KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusl TPaKTUYECKUX 3a/ad M DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IIPUPOIAHON CpeLe;

BJIAJICHHE CHUCTEMOM XUMHYECKHX 3HAHWH, KOTOpas BKIKOYAET: OCHOBOMNOJIAraroIue
MOHATHUS (XUMHUYECKHUI 2JIEMEHT, aTOM, SJIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
3JIeKTPOOTPUILIATEILHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas H
COKpaméHHas), MOJb, MOJApHas Macca, MOJSIPHBIA 00BEM, YIVIEPOAHBIA  CKeEJeT,
(GbyHKIMOHANBbHAS TPYIIMa, pauKal, H30MEpHs, U30MEpbl, TOMOJOTUYECKUN psiji, TOMOJIOTH,
YIIIE€BOAOPOABI, KUCIOPOA U a30TCOAEPIKAIUE COCIUHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TCOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XMMHM; MHPOBO33PEHUECKHE 3HAHUS, JEKAlIUEe B OCHOBE MOHMMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DAKTOJIOTHUYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH 1 0€30MacHOM HCIIOIb30BAaHUHU BAKHEUIITUX OPTaHMUECKUX BEIIECTB B OBITY
U MPAKTUYECKON JIEATEIbHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKK MOHSITHH, YCTaHABINBATH
HX B3aMMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOLME TOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLECHUN OPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XMMHUYECKYIO CHUMBOIUKY JUISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYITI OpraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMYECKUX PEAKUUN, U3rOTaBIMBATh MOJAEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALMKM UX XMMUYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHANJICKHOCTh U3YYCHHBIX OPTaHHMYECKUX
BELIECTB MO MX COCTaBY M CTPOEHHUIO K ONpeAeNEHHOMY KiacCy/Tpylrne COeIuHEHUI
(yrmeBomopojpl, KHCIOPOA M  a30TCOACPIKAIINE COCNWHEHUS, BBHICOKOMOJICKYIISIPHBIC



COCIMHEHHM), JaBaTh WM Has3BaHUs 1o cucremarudeckoil HoMmeHnkinarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAIbHBIE HA3BaHUSI OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
alleTWJIeH, STWICHIJIMKONb, TIULEPUH, (PEeHoN, (QopMallbAeruf, aneTalbIeru]l, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, TIIOK03a, PPyKTO3a,
Kpaxmal, LIeJUII0J103a, TIHUIIIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENCIATh BUIbI XHUMHUYECKOW CBSI3M B OPTaHHMYECKHX
COeMHEHMX (OUHAPHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH ITOJIOKCHUS TEOPHUH CTPOCHUS OPTaHMYCCKHX
BemecTB A. M. byrnepoBa /s 00bsICHEHHsI 3aBUCMOCTH CBOICTB BEIIECTB OT UX COCTaBa W
CTPOEHUSI; 3aKOH COXpPaHEHUsI MAaCChl BEIIECTB;

chOPMUPOBAHHOCTh yMEHMI XapaKTEpU30BaTh COCTaB, CTpoeHUE, (usmdeckue u
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, »TaH, OSTWJICH, MPOINWJICH, aleTWIeH, OyraaueH-1,3, MetwiOyramuen-1,3, OeH3om,
METaHOJI, ITAHOJ, ATHJICHTJIUKOIb, TJIMLIEPHUH, (EHON, alleTaablerul, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, KpaxMmas, IeJUII0JI03a, AaMUHOYKCYCHas KHCJI0Ta), HILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKUX pPEaKUUl C
KCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyit;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YIIEBOJIOPOAHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOObI HMX MEpPepadOTKU U IMPAKTUYECKOE NPUMEHEHUE
MPOAYKTOB NepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHHUS 110 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIISCTBA WM MPOJAYKTa PEAKIHMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCHOJB3YyEMbIX B XUMHUHM TPH HM3YYCHHHM BEIIECTB M XHMHYECKUX SBICHUU
(mabmogeHue, W3MEpPEHHE, OJKCIEPHUMEHT, MOJEIHPOBAHUE), UCIOIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JJIs IPUHATHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMECHEHHUEM;

chOpMUPOBAHHOCTh YMEHUU COOIO/IAaTh MpaBUjla MOJb30BAHUS XUMHUYECKON MOCYI0H U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE ITpaBuiIa 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBHITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTh M BBHIMOJHATH XUMHUYECKUN DSKCIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEUIECTB MPU HArpEeBaHUM, MOJYUCHHE ITHICHA U U3yYCHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIUU OPraHMYECKUX BEIECTB, JCHaTypanus OeJIKOB Mpu
HarpeBaHUU, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKHU OE30MACHOCTH
pu OOpallleHUH C BEIIECTBAMHU U JIaDOPaTOPHBIM 0OOPYIOBAHHEM, MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (OpME 3alCH ypPaBHCHUN COOTBETCTBYIONIMX PEAKIUH U
(hopMynupOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HWH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMM cOOMIOAaTh MpaBWiIa HKOJOTMYECKH 1IeJIeCO00pa3HOro
MOBEIEHUsI B OBITY M TPYIOBOM MEATEIBHOCTH B IENSIX COXPAaHEHHUS CBOETO 370POBbSI U
OKpY’Kalolllel MPUPOTHOM Cpebl, OCO3HABATh OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpENEIIEHHBIX OPraHMYECKUX BEUIECTB, IMOHMMAas cmbici nokazarens II/IK, moscuars Ha
npuMepax crocoObl YMEHBIIEHHs] U MPEIOTBPAIICHHs] UX BPEAHOIO BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;



JUIs 00y4aroluXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

JUISL  CIENBIX M CHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu Xxumudeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHsSI Kypca «OOmias M HeopraHUYecKas XUMUS»
OTPaKaroT:

chOPMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-
Hay4dHOW KapTHUHBI MHpA, POJIM XMMUM B TIO3HAHHWM SIBJICHUN NpUpOAbI, B (popmMupoBaHUU
MBIIUICHUS] U KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelleHrs MpaKTUYEeCKUX 3a7ady M OKOJIOIMYeCKd OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3/10pOBBIO U IPUPOJHOU CPENE;

BIIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolIne
MOHATHS (XMMUYECKHH DJIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BaJIEHTHOCTh, 3JEKTPOOTPUIATENILHOCTh, CTENEHb
OKHMCIICHUS, XHMMUYECKas CBs3b (KOBaJEHTHAs, WOHHAas, MeETAJUIMYECKas, BOAOPOJHAs),
KpUCTAJUIMYECKasi  pElETKA, TUIBI XUMUYECKMX  pEakUuid, pPacTBOp, SJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIUS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKON  peaklMH, XHMHYECKOE paBHOBECHE); TEOpPUHM W  3aKOHBI  (TeopHs
AJIEKTPOIUTUYECKON nuccouranuu, nepuoandeckuii 3akoH JI. M. MengeneeBa, 3akoH
COXPAHEHHUsI MacChl BEILECTB, 3aKOH COXPAaHEHUS W IPEBPAILLEHUS DYHEPIUU IPH XUMHUUYECKUX
peakuusix), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMUS,
JeXallue B OCHOBE IOHMMAaHUs NPUUYUHHOCTH M CHUCTEMHOCTHM XUMHUYECKHUX SIBJICHUH,
(hakTosornyecKkue CBEIACHHUS O CBOMCTBAaX, COCTAaBe, MOJIYYEHUH M OE30MaCHOM HCIIOJIIb30BAHUU
BOXHEUIIINX HEOPraHWYECKUX BEILIECTB B OBITY M MPAKTUYECKOH J1eATEIbHOCTH YETOBEKa;

c(hOPMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTEPHbIC MPU3HAKK MOHSITHH, yCTaHABIMBATh
UX B3aMMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOLIUE IOHSATHS IPU ONKUCAHUU HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUN HCHOIH30BATH XMMHUYECKYIO CHMBOJIUKY JJIsI COCTaBJICHUS
(¢bopMyn BeIIECTB W ypaBHEHUN XWMHUYECKHX PEAKIMil, CHCTEMATUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTJCIbHBIX HEOPTaHMUYSCKUX BEHICCTB (yrapHbli ras,
VIJEKUCIBbIN ra3, aMMHUaK, rami€Has M3BECTb, HEralméHash W3BECTh, IMUTHEBAs COAA, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHI OMpeAEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCTUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIeHTHAs!, HOHHAS,
METaJIJIMYECKasi, BOJOPO/HAsA) B COSCAUHEHMSX, THUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aroMHasi, MOJIEKYJSIpHAs, MOHHAs, METaJUIM4YecKas), XapakKTep Cpeabl B BOIHBIX
pacTBopax HEOPraHUYECKUX COEIUHEHMI;

chOpMUPOBAHHOCTh YMEHHUIl yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
10 UX COCTaBY K ONpEAEIEHHOMY KIIAcCy/TpYIIe COSAMHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJlIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI, COIN);

c(hOpMHUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICH Mepuoanueckoro 3akona JI. U.
MeHnzeneeBa ¥ JIEMOHCTPUPOBATb €0  CHUCTEMaTH3UPYIOIIYIO, OOBACHUTEIbHYIO U
MIPOrHOCTHYECKYIO (DYHKIINU;



chOPMUPOBAHHOCTb YMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS! CBONCTB XHUMHMYECKHX OJJIEMEHTOB M HX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEIECTB pa3IMYHbIX KJIaccoB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXIY HEOpPraHMYeCKMMH BELIeCTBAMH C TIOMOUIbIO ypaBHEHUH
COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XMUMHUYECKHUE DPEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyrollux BEIIeCTB, TEIUIOBOMY J(deKTy peakuuw,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPAaBHEHMs PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpalEéHHbIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUWTBIBas YCIOBUS, MPU KOTOPBIX ITH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3fMYHBIX HEOPraHWYECKUX BEIIEeCTB, pACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIInii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pa3aMyYHbIX (DAKTOPOB; XapaKTep CMEIICHHUS XHMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

chOpMUPOBAHHOCTh YMEHHUN XapakTepHU30BaTh XHWMHUYECKHE MPOLECCHl, JeKallue B
OCHOBE MPOMBIIIJICHHOTO MOTYYEeHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTD
MIpe/ICTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U IKOJOTHYECKHX IMPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYMCICHUS C MCIOIH30BAHUEM TOHSITHS
«MaccoBasi 107l BELIECTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHUHW Tra3oB MPU XMUMHUYECKUX
peakKLusAX, MacChl BEIIeCcTBa WIM 00bEMa Ta3oB M0 W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO A(dQeKTa peakiuyu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEILIECTB, IIPEBPAILCHNS U COXPAHEHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUJja IMOJIH30BAHUS XUMHUYECKON MOCYA0H U
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAK)KE MpaBUiIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMONHATH XUMHUYECKUH SKCIEPUMEHT
(pazmokeHue TEPOKCHIA BOAOPOAA B MPHUCYTCTBUHM KaTalld3aTtopa, ONpEIeNICHUE CpPeIbl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO UHIWKATOPA, BIMSIHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOM peaKIUH, PeakIUd HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHbBI, Ha KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0e30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIaOOpaTOPHBIM 000pYAOBaHUEM, TTPEICTABISITh
pe3yibTaThl XMMHYECKOr0 S3KCIEpUMEHTa B (OpMe 3amuCH ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOPMUPOBAHHOCTh YMEHHMH KPUTHYECKU aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MONTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOW KOMMYHHKAIWu, VIHTEpHET U
APYTHX);

chOPMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHJIa JKOJOTUYECKH IEJIeCOo00pa3HoOro
MOBe/eHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IENSIX COXPAaHEHHUS CBOETO 370POBbS U
OKpY’KaroIIel MPUPOTHONW CPEellbl, OCO3HABATH OIMMACHOCTH BO3JICHCTBUS HA KUBHIC OPTaHH3MBI
orpeneneHHbIX BEIIeCcTB, MOHMMas cMmbica nokazatens [1JIK, moscHATh Ha mpuMepax CrHocoObl
YMEHBIIICHUS U TIPEJOTBPAICHUS UX BPEAHOTO BO3JCHCTBHUS HA OPTaHM3M YEIOBEKa;

Ui 00y4aroluXcs C OrpaHMYEHHBIMH BO3MOXXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSATH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BENICCTB H XUMHUYCCKHUX SBJICHUM;

JUIS CIENbIX U CIHA0OBHIANIMX OOYYarONIMXCS: YMEHHE HCIOIb30BaTh peibedHO-
TOYCUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nnst 3amucu xuMudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3iesioB U TeM (undposbie
Ne i/ P Kourpoasbnbie | IlpakTnyeckue p )
NnporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
[Ipeamer opranndeckoit xumuu. Teopust
11 P P ? A 3 https://lesson.academy-
. CTPOEHHUSI OPraHUYECKUX COCAMHEHUN A. content.myschool.edu.ru/04/10
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
21 [IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB 3 1 https://lesson.academy-
' U UX nepepadboTka content.myschool.edu.ru/04/10
2.2 [IpenenbHbBIE YrIEBOAOPOIBI — aJTKaHbI 2 nttps:/flesson.academy-
' bex yr AOPOR content.myschool.edu.ru/04/10
HenpenenbHbie yriieBOAOPOIbI: AIKEHBI, https://lesson.academy-
2.3 6 1
aITKaUECHbBI, aJIKMHBI content.myschool.edu.ru/04/10
2.4 ApOMaTHYECKHE YIIECBOIOPOIBI 2 hitps:iflesson.acackimy-
' P 4 AOPOA content.myschool.edu.ru/04/10
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xamue oprannieckue coeinHeHust
https://lesson.academy-
A )
3 Crprer. dexon 3 content.myschool.edu.ru/04/10
3.9 Anpaerunpl. KapOoHOBBIE KUCTIOTHI. 7 1 https://lesson.academy-

CrnoxHble 3¢upbl

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 VrieBoasl 3 1

HWroro mo pazneny 13

Pa3nen 4. A3oTcoaepskaniue OpraHu4ecKue CoenHeHHs

https://lesson.academy-
content.myschool.edu.ru/04/10

4.1 AMuHBI. AMUHOKHCIIOTEL. benku 3

Hroro mo pazneny 3

Pasnen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

https://lesson.academy-
content.myschool.edu.ru/04/10

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[MPOI'PAMME 34 2 2



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB M TeM (mudpoBbie
Ne i/ P Konrpoabnbie | IlpakTnyeckue p )
NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Ctpoenue aroMoB. [leprnoanyeckuii 3aK0oH
1.1 u FI[)e HoaYecKas CI/ICEeMa XUMHUYECKUX 3 https://lesson.academy-
' PHOZ content.myschool.edu.ru/04/11
anemenToB JI. 1. MenjeneeBa
Crpoenue BemectBa. MHoOrooopasue https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X €CKHE PeaK 6 1 1
MMHHCCKUC PCaKIH content.myschool.edu.ru/04/11
Hroro no pazneny 13
Pa3nen 2. Heopranuyeckasi xumust
https://lesson.academy-
21 M 1
CTaJLibl 6 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hewerabr 9 1 1 content.myschool.edu.ru/04/11
23 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX 5 https://lesson.academy-
' BEILIECTB content.myschool.edu.ru/04/11
Hroro no pazgeny 17
Pasznen 3. XuMus u :KM3HD
https://lesson.academy-
3.1 XUMHUSA 1 KU3HD 4 P Y

content.myschool.edu.ru/04/11
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne i/

Tema ypoka

KoaudecTBo 4acoB

Bcero

IIpenmer opraHn4eckor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HaYeHUE. Teopus cTpoeHus

L OopraHnyeckux coeauHenuii A. M. byriepoBa, €€ OCHOBHBIE MOJT0KEHUS L

2 CraproBas quarHocTudeckas padora. 1

3 [IpencraBnenue o knaccudukanu opraHM4ecKux BeriecTB. Homenknarypa (cucreMatudeckas) u 1
TPUBHUAIbHBIC HA3BAHUSI OPraHUYECKUX BELIECTB

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH PsIJT 1

5 MertaH 1 3TaH — MPOCTEUIITNE TTPEICTABUTENN aJTKAaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

7 DTUJICH U NIPOMUJICH — MPOCTEHIIINE MPEICTABUTENN ATKEHOB 1

8 [Ipaktuueckas padbora Ne 1. «IlonyyeHue 3TuIeHA U U3YUYEHUE €TO CBOWCTBY» 1

9 Ankanuensl. byranuen-1,3 u metminOyraauen-1,3. IlonydyeHue CHHTETUYECKOTO KaydyKa U 1
PE3UHBI

10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIIOTUYECKUH psll. ALIETUIIEH — MPOCTEUIITNI 1
IpECTaBUTENb AIKHHOB

11 Brruucnenus mo ypaBHEHUIO XUMHYECKONW PEaKIIUH

12 Apenbl: 6eH3011 ¥ TONyoJ. TOKCHYHOCTD apeHOB

13 ['enetnueckas cBsI3b YriaeBOIOPOAOB, TPUHAICKAIINX K PA3IMYHBIM KJIaccam

14 [IpupoaHbie HCTOUHUKH YTIEBOAOPOAOB: IPUPOAHBIN T'a3 U MOMYTHbIC HEPTIHBIC Ta3bl, HEPYTH U 1
MPOJYKTHI €€ mepepadoTKu

15 [IpuponaHbie HCTOUHUKH YTIIEBOJAOPOAOB: MPUPOIAHBIN T'a3 U MONYTHBIE He(TAHBIE ra3bl, HeQTh U 1
IPOIYKTHI €€ IepepadoTKu

16 KouTtponbnas pabota mo pazaeny «YTiaeBogopOab» 1




17 [IpenenpHBIC OMHOATOMHBIC CHUPTHI: METAHOI U 3TaHONI. BogopoiHas cBs3b 1
18 MHOroaroMHbIe COUPTHI: STUIICHTITUKONIb U TTUIEPUH 1
19 @DeHoM: CTPOCHUE MOJIEKYJIIbI, (PU3NYECKHE M XUMHUECKUE CBOMCTBA, IPUMEHEHUE 1
20 Anpaeruapl: GOpMaNbACTHI U alleTalbAeTU . ALIETOH 1
21 OaHOOCHOBHBIE ITpe/IEIbHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAs U YKCYCHAs 1
22 [Ipaktrueckast padora Ne 2. «CBoICTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1
23 CreapuHOBasi U OJICMHOBAsl KMCIIOTHI, KaK MPEJCTaBUTENN BbICIINX KApOOHOBBIX KUCIOT 1
24 MpLta KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JCHCTBHE 1
25 CrnoxxHble 2UPBI KaK MTPOU3BOAHBIC KAPOOHOBBIX KHCIIOT. [ HIPOIU3 CIIOXKHBIX 3PUPOB 1
26 JKupbr: rugponus, mpuMeHeHue, OMOJIOruYecKasi poiib )KUPOB 1
27 VYrneBoabl: cocTas, knaccudukanus. Baxxneire npeacTaBuTeNn: rr0Ko3a, Ppykrosa, caxaposa 1
28 Kpaxman 1 nemrono3a kak NpupoAHbIE TOTUMEPHI 1
29 Kontponsnas pabdora no pazaeny «Kucnopoacoaepkamme opraHuuecKue coeIMHEHISD) 1
30 AMUHBI: METUJIAMUH U aHUJIUH 1
31 AMHHOKHUCIIOTHI KaK aM(OTepHbIE OPraHNYECKUEe COSMHEHHS, UX OMOIIOrHYeCcKOe 3HAYCHHE. 1
IlenTuabl
32 Bbenku kak mpupoHbIe BELICOKOMOEKYIISIPHBIE COSTMHEHUS 1
33 OCHOBHBIE TIOHSTUSI XUMHUH BBICOKOMOJICKYIISIPHBIX COSTMHEHUN 1
34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coenuHeHnid. [TmacTmacchl, kayuyku, 1
BOJIOKHA
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11 KIIACC

KoaunuyecTBO 4acoB

Ne n/m Tema ypoka
Bcero

1 XUMUYECKUH 2NIeMEHT. ATOM. DIEKTPOHHAsI KOH(PUTYpallHsi aTOMOB 1
[Iepronnueckuii 3akoH u [leprnoanueckas cucrema xumuieckux sneMeHToB . M. Menneneesa,

5 UX CBSI3b C COBPEMEHHOI TEOPUEH CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 1
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110 TPYIIaM U NeprojaM. 3Ha4€HHUE MePUOIUIECKOr0
3aKOHa M CUCTeMbl XUMUYeCKUX 3nemMeHToB /.M. MenaeneeBa B pa3BUTUM HAYKU

3 CraproBasi quarHoctudeckas padora. 1

4 Crtpoenue BemecTBa. XUMUIECKast CBSI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOMN 1
cBs3u. BonoponHas cBsizb

5 BanentnocTs. DnexkrpoorpunatenbHocTh. CTENEHb OKUCIeHUs. BellecTBa MONIEKyYISIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHUS

6 [TonsiTue o nucnepcHsIx cucteMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 10 1
BEILIECTBA B PACTBOPE

7 Krnaccudukanus u HoMeHKIIaTypa HEOpraHU4eCKUX coeluHeHul. ['eHeTnueckas cBs3b 1
HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukarus XuMHUecKiX peakluii B HEOPraHW4YEeCKOH U OPraHu4eCcKOi XUMHUU. 3aKOH

8 COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U IPEBPAILICHUS SHEPTUU TPU XUMUYECKUX 1
peakumsx

9 CxkopocTts peakiuu. OOpaTuMbple peakiini. XUMHIECKOEe PAaBHOBECHE 1

10 [IpakTuueckas pabora Ne 1. «BnusiHre pa3nuuHbiX (JaKTOPOB HA CKOPOCTh XMMHUYECKOMN 1
peaKkuum»

11 OnekTponutuyeckas auccoruanus. [lonstiue o BonoponHom nokasarene (PH) pactsopa. Peakuun 1
MOHHOTO oOMeHa. [ maponu3 opraHnyecKux U HEOPraHUIECKUX BEIIECTB

12 OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuy. [IoHsTHE 00 AMIEeKTpoIN3€e paciyiaBoB U pacTBOPOB 1

coien




13 KonTponbnas pabora no pazneny «TeopeTndeckiue OCHOBBI XUMHM 1

14 Meraiubl, ux nonoxenue B llepuoanueckon cucreme xumuueckux anemeHToB /. . Menzaeneesa 1
1 0COOEHHOCTH cTpoeHUs aToMoB. O0mue (hU3nIecKre CBOMCTBAa METALIIOB

15 CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psi/l HANIPS)KEHU METAJLIOB 1

16 XYMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPUH, KA, KaIbIIMi, MATHHUNA, ATFOMUHHN) U 1
UX COEMUHEHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEAN U UX COCTMHEHHI

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCIMHCHUM

19 [Ipaktuyeckas padora Ne 2. "Pemnienue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTtamib»"

20 Hewmeramnsl, ux nonoxenue B [lepruoanueckoit cucreMe XUMUYECKUX 3J1eMeHTOB /1. U. 1
MeHneneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

21 dusnyeckre CBOMCTBAa HEMETALIOB. AJUTOTPOIHS HEMETAJIIIOB (Ha MPpUMEpe KUCI0poa, CEephI, 1
dbocdopa u yrnepona)

22 XVMHUYECKHE CBOMCTBA raJOr€HOB, CEPbl M UX COETUHEHUN 1

23 XUMHUYECKUE CBOMCTBA a30Ta, pocodpa 1 X COCTMHEHUN 1

24 XUMHYECKHE CBOMCTBA yriiepoja, KPEMHUS U UX COSIUHEHMI 1

25 [IprmeHeHre BaKHEUIIIMX HEMETAJIOB U UX COCTMHEHU 1

26 O06o006menune u cucreMaTu3aius 3HaHui o Teme «HemeTanasl». Beruncnenus no ypaBHeHUSIM 1
XUMHYECKUX PEAKIMI U TEPMOXUMUYECKUE PACUETHI

27 [Ipaktrueckast padota Ne 3. «Pemenne skcriepuMeHTATbHBIX 3a7a4 1o Teme "Hemeramnsr"»

28 KonTtponbhas pabora mo remam «Metaisi» u «Hemeramip»y

29 Heoprannueckue u opranndeckue KuciaoTel. Heopranmyeckue u opraHuyeckue OCHOBAHUS 1

30 AmMpoTepHbIe HEOpraHNYECKHUEe U OPraHUYECKue coequHeHus. [ eHeTnueckas cBs3b 1
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB

31 Ponb xumun B o0ecriedeHur SKOIOTHIECKOM, SHEPTETUIECKON 1 TTUIIIEBOM 0€3011aCHOCTH, 1
Pa3BUTHUU MEIUITUHBI

32 [IpencraBnenust 06 0OMMX HAYYHBIX MPUHIMIAX TPOMBIIIVICHHOT'O MOTYYEHUs BAXKHEUIIINX 1




BCIICCTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHUATIOB 1
34 X¥MHS U 310pOBbE YEIIOBEKA
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

* Xumus, 10 kmacc/ I'abpuensia O.C., Octpoymo W.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3marenpcTBo «lIpocBenienue»
* Xumus, 11 kmace/ I'abpuensta O.C., Octpoymon W.I'., Cnagko C.A., AKITMOHEpHOE

obmrectBo «M3natenbetBo «IIpocBemieruey

METOJIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
bu6mmoreka [{OK

https://m.edsoo.ru

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bbu6munorexa [JOK

https://m.edsoo.ru
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