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Pa3pean 1. IlosicHuTEILHAS 3aIIMCKA
PaGouas mporpamma o0si3aTenbHOr0 yueOHOro npeamera «Xumusy 11 knacc pazpaborana
B COOTBETCTBUU C TPEOOBAHUIMU:
-denepanpHoro 3akona Poccutickoit deaepanun ot 29 nekadbps 2012 r. N 273-d3 «O6
obpazoBanuu B Poccutickoit Deaepanmm»

- [Ipuka3z Muno6puayku Poccun ot 17 mas 2012 1. Ne 413 «O6 ytBepxkaeHuu (henepaabHOro
rOCyIapCTBEHHOrO0  O00pa30BaTEeNbHOrO  CTaHAapTa  CpeaHero  obmero  oOpa3oBaHHs)
(3apeructpuporan 07. 06. 2012 r. N 24480)

-DenepanpHON 00pa30BaTENLHON MPOrpaMMbl CPEIHET0 O0IIero oOpa3oBaHUSs, YTBEPKICHHAS
npukazoM Munnpocsemenus Poccun ot 18.05.2023 roga mox Ne 371

- PaGoueit nporpammel Bociutanust MOY COILL Ne 15 r. bopas

-Yuebnoro miana MOY COL Ne 15 r. bopss

- Konuenuuei npenojaBaHusl y4yeOHoOro mpeaMera «XuMHsD» B 00pa30BaTEIbHBIX
opraam3anusax Poccuiickoii dDenepanuu, pealM3yONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIC
nporpammel (YTBepxknaena Pemennem Komnerum MunucrepctBa Ilpocsemenust Poccuiickoit
®enepanuu, nporokoit ot 03 gexadps 2019 r. NelIK-4BH ).

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMO€  BBITYCKHHKaMu  0O0lIeo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOMIEH KYyIbTYPHI
YeJ0BEKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercst xumMudyeckoe oopa3zoBaHue 00yJalOIIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKAaHUE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C YYETOM CHENU(PHUKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, A TAKXKE ¢ YUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMHpOBaHUE PAIMOHATILHOIO HAYYHOTO MBIIUIECHHS, B CO3aHUE 1IETOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIMIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XUMUsI KaK HayKa CO3HMIaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HalpaBiieHa Ha pelIeHue ITI00ANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKOi, MNHUIIEeBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B cootBercTBHMM ¢ OONIMMHU IEIIMH W TPUHIMIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxkanue mnpeamera «Xumus» (11 kmacc, 0a30BBIl ypOBEHb H3Yy4EHHUS) OPHEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  mpeaMeTa  «XHUMHUsSD» — ABISIOTCS  0a3oBbli  Kypc «OOmas u
HEOpPraHUYeCKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpaHHS KOTOPOIrO SBIISETCS OCHOBBI
0a30BOM HAayKH: CHCTEMa 3HAHWUU 10 HEOPTAHMYECKOW XMMHH (C BKIFOUCHUEM 3HAHUHN M3 00mmein
xumuu. POpMUPOBAaHUE [JaHHOM CUCTEMBl 3HAHUM IPU M3YUYEHUHM IIpeIMeTa OO0ecleuynuBaeT
BO3MOXXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB HAa OCHOBE OOIIUX TMOHSATHM,
3aKOHOB U TEOPUI XUMHH.

CrpykTypa copepxanusi kypca «OOmas u HeopraHuyeckas XUMHUS» CPOPMUpPOBaHA B
nporpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K M3YyYCHHMIO Y4eOHOTO Marepuana u
o0yclOBJIeHa HMCTOPUYECKH OOOCHOBAaHHBIM  DPa3BUTHEM 3HAaHMA Ha  ONpPENeIEHHBIX
TEOPETUUYECKHUX YPOBHSX.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 o00pa3oBaHMs TEOPETHUECKUI Marepual u
(akTOJOTHUECKUE CBENEHUS O BEIIeCTBAX W XUMHUYeCKoW peakmun. OOyyarommmcs
MPEIOCTAaBIsACTCS  BO3MOXHOCTH  OCO3HAaTh  3HAYEHHME  IEPUOJMYECKOr0  3aKOHA  C
O0IIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3UIHH, T1y0Ke MOHATh HCTOPUYECKOE U3MEHEHHUE
(GYHKIUI 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIFOIICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYUTHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nornonHsercs B Kypee 11 kmacca aneMeHTaM# CoAepKaHusl, UMEIOIIMMHE KyJIbTypOJIOTHUECKUN U
IPUKIIAIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSA3H XUMUU C IPYTUMHU
HayKaMH, pacKpblBalOT €€ poJyib B MO3HABATEJIbHOM M MPAKTUYECKOW AESITEbHOCTH YeNOBEKa,
CHOCOOCTBYIOT BOCIHTaHHMIO YBaKEHUs K IIpolleccy TBOpYeCTBa B 00JacTH TEOpUH U
MPAKTUYECKUX MPUIOKEHUH XUMHUH, TIOMOTAIOT BBIMMYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO
U JIMYHOCTHO 3HAaYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATh
MH(pOPMaLIMI0O U TPUMEHATh €€ IS TOIMOJIHEHUS 3HAaHUM, PEIIeHUsS WHTEJJIEKTyalbHbIX U
HKCIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a/ad. B 1enmom conepxkaHue ydeOHOro mpeamera
«XuMHs» JaHHOTO YPOBHS HU3YYEHHS OPUEHTHPOBAHO Ha (OpMHpOBAHUE Y OOYyYArOMIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS QUIOCO(DCKUX UAEH, TaKuX KaK: MaTepualbHOE
€MHCTBO HEOPTaHMYECKOI0 M OpraHMYeCKOro MHpa, OO0YCIIOBJIIEHHOCTh CBOWCTB BEIIECTB HX
COCTAaBOM U CTPOCHHEM, I103HABAEMOCTb IIPUPOJHBIX SBJICHUMN IIyTEM HKCIIEPUMEHTA U PELICHUS
IPOTHBOPEUYHI MEXIY HOBBIMU (DaKTaMHU U TEOPETHMUYECKHUMHM MPEANOCHUIKAMHU, OCO3HAHUE POJIU
XUMHUH B PELIEHUHU SKOJIOTMUYECKUX MpoOjeM, a Takke MpobdieM cOepexeHUs] dSHEePreTHYecKuX
PECYPCOB, CBHIPBS, CO3/1aHUSI HOBBIX TEXHOJIOTUH 1 MaTE€pHAaJIOB.

B mmane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIHAIM3AIMU OOYyYaIOUTUXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEP)KaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30Boe 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEIILHOCTH: pElIeHUs Mpo0eM, MOUCKa, aHalIu3a U
00paboTku uHPOpMAIUK, HEOOXOMUMBIX M TPUOOPETEHHsI OMbITa MPAKTUYECKOH U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YpPOBHE cpeaHero obmiero oOpa3oBaHUs, TPH  ONPENEICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU IeJiel M3y4yeHHUs MpeAMETa HalpaBiICHUEM IE€PBOCTENIEHHON 3HAYMMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o0JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3



KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEJICTICHUIO LIeJICH U3YUYEHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH HM3y4YeHHUsS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (11 Ki1.) SABISAIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBlstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOpPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUA U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakUuuid, HeOOXOIUMBIX JUIsl MIPUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIIHUX MECTO B MPUPOJE, B MPAKTUUYECKOMN U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHWA M CHOCOOOB JESATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHUMEHTa, COONIOJACHHEM MpaBuil 0Oe30I1acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3aJ1a4y U3y4eHus MpeaMera B
porpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpeaHero obmiero ooOpaszoBanus. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTCTICHH OTAAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJCpXKaHUS OO0ydYeHwus,
OPUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3aluy,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (YHKIHMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W TPUMEHEHUS WX B PEaTbHOU XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ oTUM mpu u3ydeHHH TMpeaMera «XHUMHsD JOMUHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajgantanus OOyJaromMXCSd K  YCIOBUSAM JUHAMHYHO  pPa3BUBAIONICTOCS  MHpA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYaroIIMXCSl KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIONNX YHUBEPCAITBHOE 3HAUYCHUE IS PA3IUYHBIX BUJOB JCATCIHHOCTH: PEIICHUS TPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
NESTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI OLIEHKHU C
MTO3UITUH IKOJIOTHICCKOM 0€30MaCHOCTH XapaKTepa BIIMSHHS BEIIECTB H XUMUYECKHX ITPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMH, UCIIOJIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHAN3a yIeOHOW W HAyYHO-TIOMYJISPHOW HH()OPMAIIMA XUMUIECKOTO
COJIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE y O0YUAIONIUXCS ACCOIMATHBHOTO U IOTHYECKOTO MBITIIICHUS,
HaONIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs yOekKIEHHOCTH B TYMaHUCTHYECKON HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEHIEHHH THo0alnbHBIX  MPOOJEeM  palloHaIbLHOTO



IPUPOJIONIONIB30BAHUS, TIOMOMHEHUS YHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHsS MPHUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOIIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MOTYUYCHHBIX 3HAHUM JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeaIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TPEIMETHD.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX IS U3YYCHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero oOpa3oBaHus, coctaBiasier B 11 xmacce — 34 waca (1 wac B Hememo).

Paznen 2. Coaep:xanue y4eOHOI0 npeaMera

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, 0- amemeHTbl. OCOOCHHOCTH
pacrpesiesieHUs] JIEKTPOHOB IO OpOUTAIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPUOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYECKuUX 3ieMeHToB [ .
MengeneeBa. CBs3p nNepuoOAMYECKOrO 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
anemeHToB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHHsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyIIaM U rnepruojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHUIbI XUMHYECKON CBsI3W (KOBAJICHTHAs
HEMoJIsIpHasl U IOJIApHAas, WOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOMH
XUMHUYECKON CBsI3U (OOMEHHBIM U JTOHOPHO-AaKIENTOpHBIN). BonoponHas cBs3b. BaneHTHOCTB.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemtectBa MOJEKYyJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 aucnepcHbIX cucTeMax. VICTHHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas 1oJist
BEIL[ECTBA B paCTBOPE.

Knaccugpukanus Heopranuueckux coefauHeHuil. HomeHkiaTypa HeOpraHHYecKHxX
BEIIECTB. ['eHeTHuyeckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMIECKANUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakluil B HEOpraHMYecKouW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS WU IPEBPALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3MyHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHOBecHe. (DAaKTOpbI, BIMSAIOMIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YyYEHHUs BEUIECTB M HX IPEBpAIllEHUM: JAEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB J[. M. MengeneeBa», usyuyeHue
MoJeNell KpPUCTANIMYECKUX peIIETOK, HaOMIAEHHWE M OIUCAHHWE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIoXKEeHHE MNEepOKCHIA BOJIOpPOJAa B NPUCYTCTBUHU KaTalu3aTopa,
OIIPENIETICHUE CPEllbl PAaCTBOPOB BEILECTB € IOMOIIBIO YHHUBEPCAIBLHOIO MHAMKATOPA, PEaKLUU



HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON paboThl «BrusHMEe pa3nuuHbX (GakTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHI.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XUMHUYECKUX PEAKLIUMA, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilomoxkenue HemeraioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIJIepoJia U KPEMHUS1) U UX COCIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramos B [lepuoaudeckoi cucreMe XUMUYECKHX IEMEHTOB [1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OOriue
¢buznueckue cBoiicTBa MeTayioB. CIUIaBbl METAIIOB. DJNEKTPOXUMUYECKUN P HAMPSIKEHUMA
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJui, KajbIMd, MAarHUu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyY€HHs BEUIECTB MU MX MPEBPALICHUNA: HU3yYEHUE
KOJUTeKInA «MeTaluibl M CIUIaBbI», OOPa3I[OB HEMETAIUIOB, PEIICHHUE SKCIePUMEHTAIBHBIX
3a/7a4, HaOJIOJIeHWe U  OINHUCAHWE JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOpPAMU KUCJIOT M IIeNoYed, KaueCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuérer maccel BemecTBa WiIM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIIMM BELIECTB, pacd€rhl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3HD

Ponps xuMuu B obecriedeHIN SKOJIOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [IoHSATHE O HaydHBIX METOJaxX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKuui.

[IpenacraBnennss o0 OOMMX HAYYHBIX MPHUHIMIAX TMPOMBIIIJICHHOTO TOJYYCHUS
BOKHEHIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl AJs SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: MpPaBWJIa HCIOJIB30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3EeH MpHU W3YYEHHH OOIEel U HeOpraHMYeCcKOi XUMUU B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHbIX MOHITHMH,
TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO01mue ecTecTBEHHO-Hay4yHbIe MOHSTHS: HAay4yHbIH (akT, TUIOTEe3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomnorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJioB, CEJILCKOXO35IHCTBEHHOE MPOU3BOJICTBO, MUIIeBas
MPOMBINIICHHOCTh, (papMalneBTUYeCKass MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaioB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTHUHU.



Pazgen 3. Ilimanupyemble pe3yJbTaThl OCBOEHHUS y4eOHOro npeaMera «Xumus» 11 kiaacc
0a30BblIii yPOBEHb

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHMHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMBITa TO3HABATENBHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIONMMXCs 110 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HAHMsI 00YYaIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH IOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

YBaKEHHUsSI K IpOIEcCy TBOpYECTBA B OOJNACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSCh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCSI  HMCIOJIh30BaTh  OCBOSHHBIC  MEXIUCIMILTHHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4ueOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1ajleHHe YHHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM [EATENBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOmass W HEOpraHWYeCKas XUMHS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBJISIONICH ECTECTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJM XUMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHOU Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKyJa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pPEIIETKA, THUIbI XUMHYECKUX  PEAaKIUd, PacTBOp, AJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS HEPTHHU MPU XUMUYECKUX
peaKkiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalyMe B OCHOBE IIOHMMAaHWS IPUYUHHOCTM M CHCTEMHOCTH XUMHUUYECKUX SBIICHHH,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHICCKOM JCSITEIILHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUI BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS MPU OMMCAHUU HEOPTaHUYECKUX
BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY IS COCTABJICHHS
dbopMyn BEIIECTB W YypaBHEHUN XHMHYECKUX PEAKIMi, CHCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHWYECKHX BEIIECTB (YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHAaK, Tali€Has HU3BECTh, HEraméHas HM3BECTb, MUTHEBASI COJMA, NUPUT M
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETICHh OKHCJICHHUS] XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PAa3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOIO



BellecTBa (aToOMHasi, MOJIEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJICKHOCTh HEOPTaHUYECKHX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle coeIMHeHuN (IIPOCThIe BEIeCTBa — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICI Tepuoandeckoro 3akoHa [JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepU30BaTh dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam Ilepuoguyeckoil cucrembl XuMuueckux snnementos . M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KIJIACCOB, MOJTBEPkKIATh CYILIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHMYEeCKUMMH BEIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAallEHHbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaKuy UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PEAKIIMA;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHYECKHE IIPOLECChI, JIeKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEPHOW KHUCIIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
IpeJcTaBlIeHnH 00 OOIIMX HAyYHBIX MPUHLMIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH BBIYMCICHUS C MCIIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jil BEIECTBA B pAacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peaxiusax, Macchbl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBWIa MOJB30BAHHUS XUMHUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIITOJHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpOKCcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl



pPAacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (AKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKLUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEeaklUU Ha
cyibdar-, kKapOoHaT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajady no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUU C IpaBWIAMU TEXHUKU
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYI0BAHUEM, NIPE/ICTABIIATh
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyJIMPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHUIO,
HOJy4YaeMyl H3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOM KOMMYyHMKauuu, VHTepHeT u
JIPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh MpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pOBbi U
OKpY arolled MPUPOJHON Cpenbl, 0CO3HABaTh ONACHOCTb BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
onpeAenéHHbIX BEUIeCTB, MOHMMAas cMblca nokasarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHBIIEHUS U IIPEAOTBPALICHUS X BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEII0BEKA;

JUId O0YyYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJIaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUI CIEeNbIX W CHa0OBHIAIIMX OOYYAIOUIMXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOYCUHYIO cHucTeMy o0Oo3Hadennid JI. bBpains pansg  3amucw XUMUYECKHX  (GOpMydI.

Pasnen 4. TemaTnueckoe njaHupoBanue

Ne
n/
n

HaunmenoBanu KoandecTBo yacos DJICKTPOHHBIE

€ pa3aesoB 1 (undgposbie)
Bcer Konrpoabnbl  IIpakTuyeck

TeM o0pa3oBaTe/bHbIE
0 e paéoThbl ue padoTbl

NPOrpamMmsl pecypcsbl

Pa3zpnen 1. TeopeTrnueckne 0CHOBbI XUMHH

11

Crpoenue
aTOMOB.
IIepuonnuecku
M 3aKOH U bu6nuoreka [IOK
[Meproanvecka 3 https://m.edsoo.ru/00adae
1 cucTeMa 28

XUMUYECKUX
37eMeHTOB /.
U. Menneneena

1.2

1.3

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIECTB

XUMHUYECKHUE
peakuuu

Hroro mo pazneny 13




Pasnen 2. Heopranuyeckasi xumusi

2.1 Meraimibt

2.2 Hemeramnel
CBs3b
HEOPTaHWYECKH

2.3 XU 2
OpPraHUYECKUX
BEIIIECTB

Hroro no pazaeny 17

Paszgea 3. Xumusg 4 s;Ku3HbL

31 Xumus u 4
KHU3Hb
Wroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I10

[TPOT'PAMME




IToypouHoe muIaHMpOBaHUE

Ne
n/n

11

Tema ypoka

Pa3znen 1. TeopeTuyeckue 0CHOBBI
XUMHH

Crpoenue aToMOB.
Iepuoauyeckuii 3aK0H U
Ilepuoanveckas cucrema
XMMH4YeCKHuX 3jeMenToB /1. H.
MennaeeeBa

XUMAYECKAN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

KoaunuecTtBO
JacoB

DJIeKTPOHHbIe (LM (pPOBbIe)
o0pa3oBaTe/IbHbIE pecypChl

Bcero

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB

1.2

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB U
WX COCIMHEHUN T10 Tpymrnam 1
nepuoiaM. 3HaueHHe
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.1.
MenzeneeBa B pa3BUTHH HayKU

Crtpoenue BemecTna.
MHoroo0pa3sue BemecTs

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

Banenrnocts.
DIeKTPOOTpUIIATeTbHOCTh. CTETEeHb
okucienus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

ITonsTue o JUCIICPCHBIX CUCTEMAX.




HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1011 BelllecTBa B pacTBOpe

1.3

XuMHYeCcKHe peaknuu

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I"'eneTnueckas CBA3b
HEOPraHWYECKUX BELIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanus XuMuaecKkux
peakuii B HEOPraHMYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXPAaHEHHUS MAcChl BELIECTB; 3aKOH
COXPaHEHHUs U IPEBPALCHUS] SHEPTUU
IIPU XUMHYECKHUX PEaKIMIX

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

10

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XuMU4YECKOE paBHOBECUE
[TpakTuueckast paborta No 1.
«BnusiHre pa3anuHbIX (PAaKTOPOB HA
CKOPOCTh XUMUYECKOUN PEaKIIum»

11

DNEKTPOTUTHYSCKAST TUCCOIIUAITHS.
ITonsiTHe 0 BOOOPOJHOM ITOKA3aTelie
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opranundeckux u
HEOPraHMYECKUX BEIECTB

12

13

OKHUCIINTEIHLHO-BOCCTAHOBUTEIILHEIE
peakiuu. [lonstue 06 amekTponnse
pacIuiaBoB ¥ pacTBOPOB
KonTponbnas pabota mo paszueny
«TeopeTnueckre OCHOBBI
XUMHUM»CONEH

KonTtponbHas pabota no pasaeny
«Teopernyeckue OCHOBBI XUMHM»

2.1

Paznen 2. Heopranuueckasi Xumusi

MeTaabl

but6mmorexa [IOK
https://m.edsoo.ru/00adae28

14

MerTannsl, uX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHX 3eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mIHe




dbusznyecKre CBOMCTBa METAILIOB

15

16

17

CnnaBbl METAJIOB.
DIEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
Mar"ui, alroMUHUI) U UX
COCIUHCHHI

XUMHYECKUE CBOMCTBA Xpoma, Meu
U UX COCTUHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COSTMHESHUH

19

2.2

[TpakTuueckast paborta No 2.
"Pemenue s3KkCrIepuMEHTAIbHBIX
3aza4 1no teme «Mertamib»"

HemeTtananbl

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

20

21

HemeTaminl, UX 1MOJIOKEHHE B
[Tepuoauueckoii cucteme
XUMHYECKHX 3eMeHTOB /1. H.
Memnneneesa 1 0COOEHHOCTH
CTPOEHUS AaTOMOB

dusnyeckre CBOMCTBA HEMETAILIOB.
ANoTpomnus HeMeTaJUIOB (Ha
nmpuMepe KUciIoposa, cepsl, pocdopa
U YIJepo/ia)

22

XHUMHUYECKHE CBOIICTBA TaJIOICHOB,
Cephl U UX COCTMHEHUI

23

24

XUMHUYECKHUE CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

XHUMHUYECKUE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COCTUHEHUI

25

[IprMmeHeHne BaKHEUIINX
HEMETAJJIOB B UX COeTUHEHUHN

26

O0o001IcHNE U CHCTEMATH3alINS
3HaHUK 1Mo TeMe «Hemeramasy.
Brraucienus o ypaBHEHHUSIM
XUMUYECKHUX PEAKINN U
TEPMOXHUMHYCCKHE PACUETHI

27

[IpaxkTuueckas padora Ne 3.
«Permrenne sKcrIepUMEHTABHBIX




3axay o teme "Hemeramisr'»

28

2.3

KoHTponbHas paboTta 1mo Temam
«Metamey u «HemeTamisn)

CBs3b HEOPraHUYeCKUX U
OpraHu4yecKnX BelecTB

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
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Heoprannueckue u opranndeckue
KkucioTel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS

30

AmpoTepHbIe HEOPTaHUYECKUE U
OpPraHUYeCKUEe COCTUHEHHUS.
I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPTaHMYECKUX
BEIIIECTB

3.1

Pa3zgen 3. XuMus 1 :Ku3HbL

XuMHA ¥ KH3HD

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

31

Ponb xumun B obecieueHuun
HKOJIOTMYECKOH, SHEPreTUYECKON U
IUILEBOH 0€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

32

[IpencraBienust 06 0OIMMX HAYIHBIX
anHanax HpOMI)IIHJ'IeHHOFO
HOJ'IyLICHI/ISI BaX(HefIMHX BCIICCTB
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34

YenoBek B MUPE BEIIECTB U
MaTepHajoB

XuMus U 310pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







