PACCMOTPEHO
MO yuutenen eCTeCTBEHHO-
HAYYHOTO LIHUKJIa

/IIubaesa O.B./
«28» asrycra 2023r.

COT'JTIACOBAHO
3am.qupektopa o YP
/Illaposa B.K./

«29» aBrycra 2023r.

PABOYASA ITPOT'PAMMA

YTBEPXIEHO
Hupexktop MOY «COII Ne 455
/ApxunoB C.K./

[Tpuka3 Ne 300 ot 31.08.2023r.

A pX VI rl o B Apxunos Cepreit KOHCTaHTUHOBWY

cn=Apxunos Cepreit

~ KoHcTaHTMHOBWMY,

Ce pre VI o=MyHuuunansHoe
obueobpazosatenbHoe
yupexpeHe «CpegHan

KO H CTa HTVI H obujeobpa3zoBaTenbHas Wkona
Ne45», email=school45sar@mail.ru,

OBUY

yuyeOHoro npeamera «XumMus. bazoBblil ypoBeHb»

1151 ooyuarommxcst 10 — 11 ximaccoB

r.Caparos 2023



MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (DPOIlI COQO), npencrabieHHbx B DenepanbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yoMMX
OCHOBHBIC 00pa30BaTEJbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
BocnuTaHus B Poccuiickoii @enepauuu Ha nepuon a0 2025 roxa» (Pacnopsxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 o0Ien
CTpaTeru 0O0y4eHHsI, BOCHIUTAHMS U Pa3BUTHUSL O0yUaIOUIUXCA CPEeICTBAMU y4eOHOro mpeamMeTa
«Xumus» mast 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHIIENTYaJIbHBIEC TTOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEp)KaHUsS, pe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHEe, TIOJy4aeMO€ BBITYCKHUKaMU  00IIeo0pa3oBaTelbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYyXKUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyIbTYpbl
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUEe 00yJaroIIUXCS Ha YPOBHE CPEIAHETO
ob1rero oO6pa3oBaHusl CPEACTBAMH Y4€OHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOT'O ONpeZeNeHbl B MporpaMMme MO XHMHUHM C Y4€TOM CHEIM(PUKM HAyKU XHMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hened ¥ MPUHIUIIOB, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHUMAaHMs BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIET0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00J1aCTAMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TINOoOAJbHBIX MPOOJIeM yCTOMYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH W
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOLIMMM LEISIMM M TNPHHLIMIAMH CpelHEero oOIiero obOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOJDKEHHU 00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH 10 HEOPTaHWYECKOW XUMUU (C BKIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUM BEIIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (YHKIMI 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 w11 KiaccoB aneMeHTaMu — COJEpKaHUs, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBA)KEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTOHEHUS 3HAHUH, pelleHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH HKOJOTHUYECKUX MpoOsieM, a Takxke mpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHSTBIE MPOTpaMMON IO XUMHH TOAXOJAbI K OINPEAETICHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaioT (OpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX MJIsi TPUOOPETEHUsS OMbITa MPAKTHUUYECKON W
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IeJiel M3y4eHHs TMpeAMeTa HamnpaBlIeHHUEM IMEPBOCTENEHHON 3HAYUMOCTHU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJIbTYphl. C METOOUYECKOW TOYKU 3pEHUs TaKoW MOAXOoA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUH KaK BaXKHEHIIEH COCTaBISIOIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX PAa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX JUIS MPHOOPETEHUS YMEHHI OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOMH JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJIeH W 3aJad U3y4eHUs MpeaMera B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKA 0O0I€00pa30BaTeIbHONW OpraHU3allNH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKUX 3a7au.

B cBsa3u ¢ oM Tpu M3ydeHWM mnpeaMera «XWMHEs JOMUHHUPYIONIEe 3HAYCHHE
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPHHITHIO TPAaMOTHBIX PEIMICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMECHECHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOOpPMAIMU, HEOOXOMUMBIX ISl TPUOOPETEHUs OTbITa
JESATSIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TaKXKe IS OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOIHYIO CPEy;

pa3BHUTHE MO3HABATEIILHBIX HHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYSCKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JUTS MTOVCKA M aHaJIM3a y4eOHOH M HayYHO-TIOMYJISIPHON HH(POPMAIIMA XUMUYECKOTO
COZICPIKaHMUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOAWMBI, B
YaCTHOCTH, NTPH IUNITAHUPOBAHUU M POBEJCHUU XMMHUYECKOT0 3KCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOJIOIONB30BAHMS, IONOJIHEHHUS SHEPreTUYECKUX PECYPCOB M COXPAHEHHS HPUPOTHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueOHOM mutane cpegHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOr0 ypOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO0riee 9nCIIO YacoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenMeT opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHUsl OpraHuueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanMM — opraHmdeckux  BemiectB.  HomeHknarypa
OpPraHMYECKHUX COEIMHEHHM (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHUM (IJIaBjieHHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYEeCKMM psa. MeTan m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUs |
TOpEeHUs ), HaXOXACHNUE B IPUPO/IE, OTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluH, OKUCIIEHUS U MOJIMMEPHU3ALINN ), TIOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m meTmwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
CBOMcCTBA (peakuus noaumepusanuu). [lonyueHre CHHTETHYECKOTO KaydyKa U PE3UHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psaA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHYECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUS, TAJIOT€HUPOBAHMS, TUAPATALIMHI, TOPEHUS), [T0JIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M INpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0UCmMea (peakyuu 2aio02eHUposanus U HUMpPOBAHUs), NOIYyYeHUue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YraeBOAOpoAoB. [IpuponHblil ra3 U NonmyTHbIE HEPTSIHBIC Ia3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TEeperoHkKa, KpEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOJYKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBPAILECHUIN: 03HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnienuss 1o ypaBHEHHMIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IMPOIYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOJN W 3TaHOJ: CTPOEHHUE, (U3HUECKHUE U
XUMHUUYECKHE CBOWCTBA (peakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOpPEHHE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaToOMHbI€ CIUPTHL. OJTUJICHIIMKOJIb W TJIMLIEPUH: CTPOEHHE, (QU3UYECKHE WU
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (U3MYEeCKHe M XHMHUYECKHue CBOHCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIE PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHbIe KapOOHOBbIE KUCIOThl. MypaBbuHas U YKCYCHasi KHCIIOTBHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, peaKIus
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonbl: cocTaB, Kiaccuukaiys yriieBo 0B (MOHO-, IU- U mojucaxapubl). [ mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHadHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TIPUPOJIE,
npUMeHeHHe, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIFOKO3bI.




Kpaxman u nemmonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaina U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJin3, KaueCTBEHHAsI peakLus ¢ HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIIOIGHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C MOAOM), HpPOBEAEHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

PacuérHnble 3anaum.

Bbruncinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAKUMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI KaKk aMm(OTepHble OpraHWvyeckne coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsE CTPYKTypa OenKkoB. XHMMHYECKHE CBOWCTBA OEJIKOB: THUAPONU3, ICHATypaIHsd,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

OKcliepUMEeHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OENKOB IpH HarpeBaHUU, IBETHbHIC
peakiuu OEJIKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEpU3aIIs U MOJIMKOHICHCAIIHSL.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHSITUH, ABIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4yHbIE MOHATHS: SIBJIEHHE, HAy4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccupuKaluus, TEePUOJUYHOCTh, HAOIIOJEHUE, W3MEpEHHE,
AKCIEPUMEHT, MOJIEITUPOBAHHUE.

®duznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKHe BEIUMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHATILHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHBIE 1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMHUeCKui dneMeHT. AToM. Snapo aroma, H30TONBL. JEKTPOHHAas 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacripesielieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckass cucremMa xuMmMuyeckux osnemeHtoB J[. .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3U (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajeHTHOCTD.
DneKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIEHU. IOHBI: KATHOHBI ¥ aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve 0 nucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHALICKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUil B HEOPraHUYECKOM U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIe peaklUu.
Xumnueckoe paBHOBecHe. (DAKTOpHI, BIMAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, IIEJI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M MX IPEBPALICHUMN: JEMOHCTPALIHS
tabmun «llepmonuueckas cucrema xumudeckux snementoB Jl. M. MenneneeBa», u3yuyeHue
MoJeNiell  KPUCTANIMUYECKUX peIETOK, HaOMIOJCHWEe U OINUCaHWe JeMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIpENIETIEHUE CPelbl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeHa), MPOBEJCHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUU.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSAM XUMHUECKUX PEAKIIH, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacué€Thl ¢ UCTIOJIb30BAHUEM MOHATHUS «MACCOBAsl A0S BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxkenue HemetammioB B Ilepuoguueckoil cucTeME XUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BaKHEHIMX HEMETa/UIoB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», 0Opa3loB HEMETA/UIOB, PEIIEHHWE SKCIEPUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponb xuMuu B o0ecrieueHrr SKOJOTHUECKON, YHEPIreTUUECKOM 1 MUIIeBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OO0IIel M HEOPraHUYeCKOW XMMHUU B
11 xmacce ocymiecTBIseTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aTOM, JJEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbD.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IIPOM3BOJICTBO, nuIeBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IporpaMM CpeAHero ooIiero oopazoBaHHs (JIMYHOCTHBIM, METAIIPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeiMeTa «XUMHs» Ha YpOBHE cpelHero ooOuiero obpa3oBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIIAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

L[eJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUHU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBAThCSI B CBOEH JESITENBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYue IPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH >KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pE3YyJbTATBl OCBOEHUS IpeaMeTa «XHMHS» AOCTUTAOTCS B EIMHCTBE
yuyeOHOM M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
rpaKAaHCKOro 0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIaMU MOBEACHUS,
CHOCOOCTBYIOIIMMHU TNPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OO0YyYarolMXCcs M0 pealn3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘le6HLIX 1 ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOHICHHA K MCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTE€YECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOIIOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX " MPAKTHUKOB,

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBECACHMS,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapHIlIGfI C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM U OCO3HAHHC HOCJIGZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOroIeHnsT MpaBmil 0€30MacHOTO OOpaIleHusi C BEHIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HHU U B TPYJOBOH JIEATEIILHOCTH,

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOIEHUS aKOIoJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B  Yy4eOHO-HCCIICIOBATEIILCKOW  JIEATEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTHYECKUX 3a7ad COIHAIBHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXKEHHUSI K TPYY, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH TIeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHuA HGOGXOIII/IMOCTI/I HNCITOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHU [UIA pCIICHUA BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3AaHNUHU LEIOCTHOTO MPEJCTAaBICHUs 00 OKpYyKaloIIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUMBWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTHYECKH KOM(POPTHOH KU3HH KaXKJIOTO YJIeHA
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEr0 MHUpPa M IMPOUCXOISAIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUS [Tl peIeHHs IpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY TIIOJyYEHHMIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpyda B pa3IMyHbIX cdepax npodeccunoHaIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOGHUS y4uyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCHUIUIMHAPHBIE
(MeXTpeMeTHBIE) 0OIIeHayYHBIE TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
DHEprus, SIBIEHUE, MpoIecc, CUCTeMa, HAy4YHbIH (akT, MPUHIUI, TMIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSAMHU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNEeNsATh 1LENU JEATeTbHOCTH, 3a/laBasi MmapamMeTpbl U KPUTEPUM HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JIEAYKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIUil.

2) 0a3oBbIe UCCIeA0BaATEIbCKUE IeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (QopMyIHUpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CIOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHMUSL.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TocoOus, pecypchl HHTepHera),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIs BBIMIOJIHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((QU3MYecCKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ AUAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JIEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, HPAKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOrO IMpoekTa M (HOpMyIHpPOBATH BBIBOJABI 1O pPE3yiIbTaTaM MpPOBEIEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(p(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH €CTEeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3aad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUS CTPOEHUS OpPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
MPUYNHHOCTH M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PaKTOJOTUYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAHNYN BaKHEHIIMX OPraHUYECKHUX BELECTB B OBITY
Y TIPaKTUYECKOM JIEATENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLME TIOHATHS [IPU ONIMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMYIST OPraHUYECKUX BELIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB IO HX COCTaBy U CTPOCHHUIO K OMNPENeTIEHHOMY KJacCy/TpyIie COeIUHEeHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (QeHosd, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENATh BHJIBI XHUMHUYECKONH CBS3M B OPraHUYEeCKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHTJINKOIb, TTUIEPUH, (EHOJI, aleTaabAerHl, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccpl, 00bEMa, KOMMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTa PEaKIUH MO HM3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHUHU [P HM3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsX, CB3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJIHATH XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBHM C NMPAaBUJIAMU TEXHUKU OE30MACHOCTU
npu oOpallleHUuHu C BEIIeCTBAaMU U JJAOOPaTOpPHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YyIbTAaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3/I0POBbS WU
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEAHOTO BO3AEHCTBHS HA OpraHHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyit.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBJICHUM TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIGHTHAas, HWOHHAs, MeETaJUIMYeCcKasi, BOJOPOAHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST JUCCOLMALMSA, OKUCIINTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoguyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NPU XUMHYECKHX
pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XHUMHUH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE IOHMMAaHHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBJICHMIA,
dakTosornyecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BO)XHEHIINX HEOPIraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIE MPU3HAKH MOHITUHN, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHUCTEMATHUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIbIA Ta3, aMMUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

Apyrue);



c(OPMHUPOBAHHOCTb YMEHUHN ONPEJEIATh BAICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHas, MOJIEKYJsSIpHas, MOHHAas, MeTa/IM4yecKas), XapakTep cpeldbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCU/Ibl, OCHOBAHUs, KUCIIOThI, aM(OTepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBICH Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTE YMEHHMH  XapakTepU30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB Ileprnonuueckoil cucteMbl XUuMHUYECKUX 3y1eMeHTOB J1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XUMHUYECKHMX JJIEMEHTOB U UX
coeMHEeHuH 1o nepuojam u rpynnam llepuoauueckoii cucremsl xumuueckux 3nementos . U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
IFEeHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMH C TIOMOLIBIO ypaBHEHHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUUMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpuU3HakKaM (YUCITy W COCTaBy pEarupyromux BEIIECTB, TEINIOBOMY J(G(EKTy peaxium,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUS peakluii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPHIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluuu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMENICHHs XHWMHUYECKOTrO0 PAaBHOBECHS B 3aBUCUMOCTU OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
MpeCcTaBlIeHU 00 OOIMX HAy4yHBIX MPUHIMIAX M 3KOJOTUYECKUX MpoOjIeMax XUMHYECKOIo
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NPU XMMHUYECKHX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TpaBUiia 0OpAIleHHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJIHATh XMMHYECKUN HKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIuu, PEeaKIMu HOHHOTO OOMEHa, KA4eCTBEHHBIC PEAKIUU Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30MacHOCTH MPU OOPAIICHUHU C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM, TIPEICTABIIATH
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpPEACTBA MAacCOBOM KOMMYyHHKanuu, MHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIEeH MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHUS HA >KUBBIC OPTraHU3MBI
OnpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokaszarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYaIONUXCS: YMEHHE WCIIONbh30BaTh pPelbeHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2.¥YriaeBogopoanst
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro 1o pasneny 13
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKkue coeJHHeHUs
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S.BeicokoMoOJIeKy I PHbIE COCIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3znean 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2.Heoprannueckasi xumMusi
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3.Xumus 4 :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHHst OpraHM4YEeCKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Torydaenne 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTpOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, TPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHCTIOTHI KaK aMm(pOTepHBIC

31 OpraHUYEeCKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aToMOB

Bcero

JaTa nzydyenus

11 «A»

11 «b»

Jara
U3y4eHust
no gakry

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMAa XMMUYECKUX 1eMeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHaeneeBa B
Pa3BUTUHU HAYKHU

CrpoeHue BemiecTBa. XuMudeckas CBs3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O IMCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB U pacTBOPOB COJIEN

KonTponbnas padorta Nel no pazaeny
«TeopeTndyeckre OCHOBBI XUMHUI

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEeME XMMUYECKUX dreMeHToB []. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeramibl, UX Mojg0XeHUE B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. Y. MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpONHs HEMETaJIOB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COEJIMHEHU I

23

XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaX)KHEUIINX HEMETAIOB U UX
COCIMHEHU

26

O0001IeHrEe ¥ cUCTEMAaTH3alus 3HaHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 Kontposbnas pabora Ne2 o temam 1
«Metamns» n «Hemerauibn»

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1
Heopranunueckue u oprannueckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHU SKOJIOTHUYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO IMOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME
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