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MHOSCHUTEJIBHAASA 3AIINCKA

[IporpaMma 1Mo XMMHMHM Ha ypOBHE CpeaHero oOuiero ooOpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
Oenepannn», TpeOOBaHUI K pe3yiabTaTaM oOCBOeHUs (eaepaibHOM 00pa3oBaTeIbHOM
nporpaMmsl cpeasero odmiero oopasosanus (OOII COO), npeacraBneHHbix B PeaepaibHOM
rocyaapcTBeHHOM oOpasoBatenbHOM ctanaapte COO, ¢ yuérom Konmeniuu mpemnoaaBaHus
y4eOHOro npeamera «XuMUs» B 00pa3oBarenbHbIX opraHuzanusax Poccuiickoit deneparuu,
pean3yIoIUX OCHOBHBIE OOpa3oBaTeNbHBIE MPOrpPaMMbl, U OCHOBHBIX IOJOXKEHUHN
«Crparernn pa3putus BocnuTanusi B Poccuiickoit @enepauuu Ha niepuon o 2025 roma»
(Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabOTKe MpOrpaMMbl MO XHUMHUHU, K OMNPEACICHUIO O0OIIei
CTpaTeruu OOy4eHMsl, BOCHUTAHUS U Pa3BUTHS OOyYaIOIIMXCS CpPEACTBAMU Y4eOHOTO
npeaMera «Xumus» ans 10-11 kimaccoB Ha 06a30BOM YpPOBHE COCTaBMIJIM KOHLENTYajbHbIE
nonoxkenus PI'OC COO o B3aUMOOOYCIOBIECHHOCTH IIE€JICH, COACpIKAHUS, PE3yIbTATOB
oOyudeHus U TpeOOBaHU K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHuE, TMOIy4aeMoe BBIMYCKHHKaMU  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBJSETCS HEOThEMJIEMOW 4YacTbl0 UX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepIIAOLIUM 3TAllOM pealn3alil Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPHUCYUIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0pa3oBaHMs. DTH LIEHHOCTU
KacaroTcsl MO3HAHUSI 3aKOHOB MPHUPO/bI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyJIbTYpHI
YeJloBeKa, a TaKXe HSKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBBIO H
npupoaHoil cpene. Peanusyercss xumuueckoe oOpa3zoBaHuME OOYYalOIIMXCS Ha YpPOBHE
cpenHero ooiero odpa3oBaHUs CpeACTBAMHU YUEOHOro MpeaMeTa «XUMUs», COJAEpKaHHE U
IOCTPOCHHE KOTOPOTO OMpENEieHbl B MPOrpaMMe MO0 XUMHUHU C Y4E€TOM CIeUu(UKH HayKu
XUMHH, €€ 3HAYEHUs] B NO3HAHUM MPHUPOJABI U B MAaTEPHUAIBbHOM KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OO0IIMX IIeJield U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeanero obmiero oopa3zoBanus B Poccuiickoit @enepanum.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
IUBUJIN3AIIMY, B CO3JaHUM HOBOM 0a3bl MaTepuaibHOW KyJabTypbl. OHa BHOCUT CBOM BKJIAJ B
dbopMupoBaHHE  PAIMOHAIBLHOTO HAYYHOTO  MBIIUICHHS, B  CO3[JaHUE  IIEJIOCTHOTO
IpEeJICTAaBICHUS 00 OKpyXarolleM MHUpe KaK O €IUHCTBE MPUPOJbI M YelOBEKa, KOTOpoe
(dbopmMupyeTcst B XMMHH Ha OCHOBE MOHMMaHUs BEUIECTBEHHOTO COCTaBa OKPY>KAIOIIEro MUpA,
OCO3HAHUsl B3aWMOCBSI3M MEXIy CTPOCHHMEM BEIIECTB, WX CBOWCTBAMU M BO3MOKXHBIMHU
001acTsIMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThI0O MHUPOBOU KYJbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KHU3HU KaKJI0TO wieHa obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HAaTebHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HallpaBjeHa Ha pEelIeHHEe TT00aTbHBIX MPOOIeM YCTOWYUBOTO PA3BUTHS
YeJIOBEYEeCTBA — CBHIPbEBOM, DHEPreTUYECKOM, IHINEBOM, JKOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3I0POBB.

B coorBercTBHM ¢ OOmMMMHU TENSIMH W TPUHIUIIAMU CpPEIHETo o0Imero oOpa3oBaHUs
conepxkanne npeamera «Xummus» (10-11  kmaccel, 0a30BBIi  YpOBEHb  M3yUYCHHS)
OPHUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYJIbTYPHYIO TOATOTOBKY OOydaromuxcs,
HEOOXOAUMYIO UM JJIsi BRIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEUITHOIO BKIIOUECHUS
B JKH3HBb COIIMYMa, MPOJOJKEHHUS OOpa30BaHUs B PA3NIMUYHBIX OOJACTSAX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEN.



CocraBasionumMu  npeaMera «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHuueckast
xumus» U «OOmass U HeopraHuyeckas XHMHsS», OCHOBHBIM KOMIIOHEHTOM COJIEP/KaHUS
KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUM M0 HEOPraHMYECKOM XUMHUU (C
BKJIFOUEHUEM 3HAHUN W3 OOLIEH XUMHUHU) U OpPraHuyecKoll xumuu. PopMUPOBAHHME JAHHOU
CUCTEMbI 3HaHUU NPHU W3YUYEHUU MpeaMeTa 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO
MHOT'000pa3us BEIIECTB HA OCHOBE OOIIUX TOHSITHH, 3aKOHOB M TEOPUN XHUMUHU.

Crpyktypa coaepxkaHusi KypcoB — «Oprannueckas xumus» u «OOmas u
HEopraHu4yeckass XUMus» CPOpPMUPOBAHA B MPOrpaMMeE IO XMMHUU HAa OCHOBE CHUCTEMHOIO
nmoaxoJa K M3yYEHHIO y4eOHOro maTepuaiia M oOyCJIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUUN Ha OMPENCIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHMYecKoi
XUMHHM  BEUIECTBA paccMaTpUBAIOTCS HA YpPOBHE KIACCUYECKOM TEOpUU CTPOEHUs
OpraHMYECKHX COEJIMHEHUHM, a TaKKe Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX
Mpe/ICTaBlIeHUI 0 cTpoeHuH BelecTB. CBefieHHst 00 U3yyaeMbIX B Kypce BElIecTBax Jal0TCs B
Pa3BUTUU — OT YIJIEBOAOPOJOB /IO CJIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX coelnHeHui. B kypce
OpPraHMYECKOM XMMHUH TMOJy4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOILErO
oOpa3oBaHus MEpPBOHAYAJIbHBIC MPEICTABICHUS O XMMHUYECKOW CBS3U, KIACCU(UKAIIMOHHBIX
MpPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX CTPOCHUS, O XUMHUYECKOU
peakuuu.

[Tox HOBBIM yIJIOM 3peHHsI B mpeaMeTe «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3Y4YCHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs TEOPETHYECKUW MaTepuan Hu
(bakToNOrMuecKre CBEJCHHs O BEUIECTBAX U XUMUYECKOM peakuuu. Tak, B Y4aCTHOCTH, B Kypce
«OO0m1as ¥ HeOpraHuyecKass XUMUs» 00y4aroUIUMCS MPEAOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHUE MEePUOJMYECKOr0 3aKOHAa C OOIIETEOPETHUYECKHMX M METOJIOJIOTMYECKUX TMO3UIIHA,
rIy0’ke MOHATH MCTOPUYECKOE M3MEHEHHE (YHKUMU 3TOro 3akoHa — OT 00oOmaromen 10
OOBSCHSIONIEH U TPOTHOZUPYIOIIESH.

Enunas cuctema 3HaHUN O BaKHEWILINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAaX U
OPUMEHEHUH, a TaKkKe O XMMHUYECKHX PpEAKUUAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSIX
npoTekaHus aononHsercs B Kypcax 10 u 11 kmaccoB ameMeHTamMu cOAep:KaHMsl, UMEIOIINMU
KyJbTYPOJOTUYECKUN M TMPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSA3M XHMHHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOU H
NPAaKTUYECKON AESITEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMUTAHUIO YBa)XKEHUS K IMPOIECCY
TBOpYECTBA B 00JIACTU TEOPHUH U MPAKTUUECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX C XUMHEH,
KPUTHUYECKU OCMBICITUBATh WH(POPMAIIUIO U MPUMEHSTH €€ /IS TOMOJIHeHUS 3HAHUH, PEeIICHUs
VMHTEJUIEKTYalbHbIX U SKCIIEPUMEHTAIIBHBIX MCCIIEIOBATENbCKUX 3a7a4d. B 1enom conepxkanue
ydeOHOro mpeaMeTa « XUMHUsD JTaHHOTO YPOBHS M3YUEHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE
y 00y4Yarmuxcsi MUPOBO33PEHUYECKONW OCHOBBI JJIsi TOHUMaHUA (PHIOCOPCKUX HACH, TaKuX
KaK: MaTepHallbHOE €IMHCTBO HEOPTaHMYECKOTO W OPraHWYecKOro MUpa, 00YCIOBICHHOCTH
CBOMCTB BEILECTB MX COCTABOM M CTPOEHHEM, MO3HABAEMOCTb MPUPOJHBIX SBJICHUN IyTEM
SKCHEpUMEHTa M PEIIeHUS NPOTUBOPEUUIl MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKHUMU
MPEANOChIKAaMU, OCO3HAHHME POJM XUMHHM B PEIICHUWH SKOJOTHMUECKHUX MpoOieM, a Takxke
npobnemM cOepexeHHuss IHEPreTHUECKUX PECYPCOB, CHIPbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepHaJIoB.

B 1mulane pemenHus 3ajad BOCHHUTAHHWS, PA3BUTUS M COLMAIM3AIMUA OOYYarOIIHUXCS
IPUHATBIE MPOTrPAMMOM IO XHMHH MNOJAXOJbl K ONPEAEIIEHUI0 COACPNKAaHUS U MOCTPOCHUS
npeaMeTa mpeayCcMaTpruBaoT GOPMHUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX AEWCTBUN, UMEIOLINX
0a30Bo€ 3HAUCHUE JJIS PA3IUYHBIX BUIOB JCSITEILHOCTHU: PEeIICHHs Mpo0iaeM, MoucKa, aHaau3a



u 00pabOTKM HH(pOpMaLUU, HEOOXOAMMBIX [UIsl NMPUOOPETEHMsI ONbITA MPAKTUUYECKOH U
HCCIIEN0BATENBCKON EATEIBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHUN XUMHH.

B npakTuke npenonaBaHus XMMHH Kak Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHus, TaK
U Ha YPOBHE CpEOHEro ooOmero o0pa3oBaHMs, NPU ONPENEICHUH COJEPKAaTEIbHOU
XapaKTepUCTUKU LieJied H3y4YeHHs] MpeIMeTa HAalpaBJICHUEM IEPBOCTENEHHOW 3HAYMMOCTH
TPaJMLMOHHO TMpHU3HAETCA (OPMHPOBAHME OCHOB XHMMHUYECKOM HAayKH Kak 00JacTH
COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHUYECKOW NEATEIBHOCTH YEJIOBEKa M KAaK OJHOIO M3
KOMIIOHEHTOB MHPOBOM KyJNbTypbl. C METOAMYECKOM TOYKM 3pEHHs TaKOW IOAXOHd K
OTIpe/ICNICHUIO LIeJIe U3yUeHus MIPEeIMETa ABIISIETCS BIOJIHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS TIABHBIMU LIENIAMHU U3YYEHHUs MpeaMera «XUMHsD Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASITOTCS:

¢ hOpMHUPOBAHUE CHUCTEMbl XUMUYECKHX 3HAHUM KaK BaKHEUINEW COCTaBISIONICH
€CTECTBEHHO-HayYHOM KapTUHbI MHUpPAa, B OCHOBE KOTOPOW JiekaT KIIIOYEeBble MOHATHSA,
(dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUH XUMUU, OCBOEHHE SI3bIKAa HAyKH, YCBOCHHE M TIOHUMAaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHUE C
HCTOpUEN UX Pa3BUTHS U CTAHOBJICHHUS;

e hopMUpOBaHKE U Pa3BUTUE MPEJCTABICHUI O HAYUHBIX METO/AX MO3HAHUS BEIIECTB U
XUMHYECKHX peaKIHii, HeOOXOUMBIX JUIsl MPUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SBJICHUH, HMEIOIIMX MECTO B NpPHUpPOJE, B MPAKTUYECKON U
MOBCEJIHEBHOM XKU3HU;

®pa3BUTUE YMEHUW U CIOCOOOB JEATEIbHOCTH, CBSA3AHHBIX C HAONIOJCHUEM U
00BSICHEHUEM XUMHUECKOT0 3KCIIEpUMEHTA, COOII0ICHEM IPaBMIl 0€3011acCHOT0 O0palleHus ¢
BEILECTBAMHU.

Hapsimy ¢ atum, conepxarenpHas XapaKTEpUCTUKA €€ U 3a7a4 U3yUYeHus IpeIMeTa B
nporpaMmMe MO XUMHUM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU
IPUOPUTETAMH B CUCTEME CpeaHero olriero oopasobanus. CerogHs B NpenoiaBaHui XMMUU B
OonblIe CTenmeHu OTHAETCS MPEeANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COAep KaHus
oOydeHHUs, OpPUEHTUPOBAHHONW Ha TMOATOTOBKY BBITYCKHUKAa  0O0IIc00pa30BaTEIbHOM
OpraHM3alliy, BIIAJCIONIET0 He HAaOOpOM 3HAHUH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh
crocobaMu ¥ yMEHUSIMU aKTUBHOTO TIOJyY€HHUs 3HAHUW M IPUMEHEHUS UX B PEalbHOMN KU3HU
JUIS pELLICHUS] IPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TMM npu u3ydeHUM npeaMera «XHUMHS» JOMUHHUPYIOLIEE 3HAYeHUE
MPUOOPETAIOT TaKKe 1ENN U 3a]a4i, KaK:

ajgantanus OoO0y4arommxcs K YCIOBUSM JIMHAMUYHO Pa3BHUBAIOIIETOCS  MHDA,
dbopMUpOBaHUE WHTEUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIIbHOMY NPHUHATHIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopmupoBanue y oOydYarOIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
MMEIOIMX YHHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3IMUYHBIX BHJIOB JEATEIBHOCTU: PEIICHUs
mpo0yieM, TOMCKa, aHaiau3a W 00paboOTKH WMH(OPMAINK, HEOOXOIUMBIX I TMPUOOPETECHUS
OMbITa JESITENBHOCTH, KOTOpas 3aHMMAET Ba)XKHOE MECTO B IMO3HAHUU XUMHUH, a TaKke A
OLIEHKH C TIO3ULIMI KOJIOTHYECKOI 0€30MacHOCTH XapaKkTepa BIMSAHUS BEIIECTB U XUMUYECKHX
IIPOLIECCOB HA OPIaHMU3M YEJIOBEKA U IPUPOJHYIO CPELLY;

pa3BUTHE TTO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN
00yYaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IMPHOOpETaTh HOBBIE 3HAHHS 0 XUMHHU B
COOTBETCTBUM  C  JKM3HEHHBIMH  NOTPEOHOCTSMH,  HCIOJNB30BATH  COBPEMEHHBIC



WH()OPMAIIMOHHBIC TEXHOJIOTHH JUIsl TIONCKA W aHanu3a y4eOHOW W HAayYHO-TIOMYJISIPHON
HHOOPMAIIMH XUMUIECKOTO COJIEPKAHUS;

dbopMHupOBaHWE W pa3BUTHE Yy OOYYAIOMUXCSI ACCOIMATHBHOTO U  JIOTHYECKOTO
MBIIIUICHUSI, HAOMIOAATETbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEO0OXOIMMBI, B YaCTHOCTH, ITPH TUIAHUPOBAHUU U MTPOBEJICHUNA XUMHUYECKOTO SKCIICPUMEHTA;

BOCITUTAHUE Yy OOYyYaromMXcs YOCKIEHHOCTH B TYMaHHUCTUYCCKOW HAMPABICHHOCTH
XUMHH, €€ BaXHOW pOJNIM B PEIICHUH TJIOOATBHBIX TMPOOJIEM  pPaMOHATHHOTO
MPUPOIOIOIE30BAHMS, TTOMOJHEHUS YHEPTETHUCCKUX PECYPCOB M COXPAHCHHS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OCPEKHOTO0 OTHOIIECHUS K TPHUPOJIE M CBOEMY
3IOPOBBIO, a TAKKE MPUOOPETEHUS OTBITA UCTIOIB30BAHUS IMOTYUYCHHBIX 3HAHUN TSI TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIIUSX, CBA3aHHBIX C XUMHUYCCKIUMHU SIBJICHUSIMHU.

B yuebHOM 1u1aHe cpemHero oo6mero oopazoBaHus mpeaMeT «XuMus» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHOM 00yacTu « EcTecTBEeHHO-HAYYHBIC MTPEAMETHI.

OO1ee Ynco 4acoB, OTBEASHHBIX IS M3yUYCHUS XMMHUH, Ha 0a30BOM YPOBHE CPEJIHETO
obmero oOpazoBanusi, coctaBisier 68 wacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11
knacce — 34 yaca (1 gac B Hezenio).



COJAEPKXAHUE OBYYEHUSA
10-11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBBI XUMMHU

XUMUYECKUH 3JIeMEHT. AToM. Slapo aroma, M30TOmbl. DJIEKTPOHHAs 000JI0YKa.
DHEepreTUYecKue YpOBHH, TOAYPOBHH. ATOMHBIC OpOWTa)iM, S-, P-, O- DIEMEHTHL
OcoOeHHOCTH pacipesieleHHs JIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTYpaIUs aTOMOB.

[Iepnoanueckuii 3akoH u Ilepmoanueckas cucrema XUMU4ecKnux aemeHTos /1. U.
MenpneneeBa. CBsi3b NEPUOANYECKOrO 3aKOHA M [leproaudeckoi CUCTEMBI XUMUYECKHAX
anementoB JI. WM. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHS AaTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMYECKUX JJIEMEHTOB U 00pa3zyeMbIX HMHU
MIPOCTBIX M CJOKHBIX BEIIECTB 0 TpyHnaM M NEepuojaM. 3HAYCHHE IMEPUOANYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XuMUYeCKasi CBsA3b. BUIBI XUMHUECKOUW CBSA3U (KOBaJIGHTHAS
HEeMoJIApHasT W TMOJIIpHAas, WOHHAas, MeTauinueckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM XMMHYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHbIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DnekTpooTpunarenbHOCTh. CTENEHb OKUCIICHHS. IOHBI: KaTHOHBI U
AQHUOHBI.

BemecTtBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. [HIbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUNA KPUCTAUIMYECKON PELIETKH.

[Tonsatue o gucnepcHeIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 10515 BewecTsa B pacTBOpe.

Krnaccudukanus Heopranmdeckux coenvHeHuil. HoMmeHkiIaTypa HeopraHUYecKuX
BEIIECTB. ['eHeTMyeckas CBA3b HEOPraHMYECKHUX BELIECTB, IPUHAMICKAIUX K
Pa3IMYHBIM KJIACCaAM.

Xumuyeckasi peakuus. Knaccupukanus XUMUYECKUX PEaKUil B HEOpraHMYeCKOu
U OpPraHUYECKON XUMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs U
[IPEBPALLICHUS SJHEPTUU TP XUMHUUYECKUX PEAKIUSAX.

CkopocTh peakiu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTtopoB. OOpaTumbie
peakunu. XumMuyeckoe paBHoBecue. DaKTOPBI, BIUSIOIINE HA COCTOSSHUE XUMHYECKOIO
paBHoBecust. [Ipunnun Jle [arense.

Onekrponutudeckas aucconuanus. CuiibHble U cinalOble AMekTponauTsl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCJasA, HEUTpAJIbHAs, IIEJTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTANIbHBIE METOAbl H3yUYEHHs] BEIIECTB M UX [PEBpPAILCHUI:
nemoHctparus Tabmuin «llepuomnueckas cuctemMa XuMuUdeckux odnemeHtoB J[. U.
MemnneneeBa», n3yueHre MOAEICH KPUCTAITMUECKUX PEIIETOK, HAOII0IEHNE U ONTUCaHNe
JIEMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OIBITOB (pa3loKeHUE MEepOKCUIa BOJIOpOJA B
IIPUCYTCTBUM KAaTalIM3aTOpa, OIPEACIICHUE CPENbl PacTBOPOB BEIIECTB C IIOMOILBIO
YHHUBEPCAJIILHOTO MHIUKATOpa, Peakiy HMOHHOIO OOMEHa), MPOBEICHHUE MPAaKTUYECKOU
pabotsl «BrnusiHue pazauyHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIM».

Pacuérnple 3agaumn.

Pacuérel mo ypaBHEHUsAM XUMHUYECKMX PEAKLHM, B TOM YUCIE TEPMOXUMUYECKUE
pacy€Thl, pacYETHI C UCIOJIb30BAHUEM ITIOHATHS «MACcCOBAasi A0S BEILECTBAY.

Heoprannyeckas xumus



Hemeramnel. Ilonoxenne HemerawioB B Ilepmonuueckol CUCTEME XHMHYECKUX
anemeHnToB J[. 1. MenneneeBa u ocoOeHHOCTU cTpoeHHsI aToMOB. dDu3nueckre cBONCTBa
HEMETAIJIOB. AJIOTPOIUST HEMETAUIOB (Ha MpuUMepe Kuciaopoaa, cepbl, ¢gocdopa u
yIliepoaa).

XUMHYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJIOB (TaJIOTEHOB, CEPBI, a30Ta,
dbocdopa, yriepoaa U KpeMHHUS) U UX COCAMHEHUH (OKCHAOB, KHCIOPOJCOACPIKALIUX
KHCJIOT, BOJOPOJAHBIX COCTUHECHHUI).

[IpumeHeHne BaXKHENIINX HEMETAJUIOB U UX COEAUHEHHIA.

Meramnsl. [lonoxkenne weraioB B Ilepuonnueckoil cucTeMe XMMHYECKUX
anemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetamioB.  OOmme  ¢usmyeckue  cBoiictBa  MmeTtamuioB.  CrutaBel  METasUIOB.
DJIEKTPOXUMUYECKHUN Pl HANIPSIYKEHU METAJLIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIUX METAJJIOB (HATPUM, KaJdul, KadbllUid, MarHUMH,
ATIOMUHUM, IIUHK, XPOM, KEJIe30, MEIb) U UX COCTUHCHUI.

O61ue crnocoObl mosydeHust MeTauioB. [IpumeHeHne MeTaioB B ObITY U TEXHHUKE.

DKcrepuMeHTaJIbHble METO/Ibl M3YUYEHHUS! BEUIECTB M MX MpPEBpaAlCHUI: U3yyeHUE
Koekuuu — «MeTanimel WM CIUIaBBl»,  OOpa3lOoB  HEMETAJIOB,  pEIICHHE
AKCIIEPUMEHTANIbHBIX  3a/a4, HaOMI0JleHue W ONHUCAaHHe JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE TMAPOKCUAA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U 11eJI0Yeid, KaueCTBEHHbIE pEeaKlIMM Ha KATUOHBI METAIJIOB).

PacuérHble 3amaun.

Pacuérpl maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce UM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB, PACUETHI
Mmacchl (00bEMa, KOJMYECTBa BEUIECTBA) MPOAYKTOB pPEAKIIMM, €CIU OJHO U3 BEIIECTB
UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumMum B o00ecreyeHUM DSKOJOTUYECKOM, DHEPreTHYeCKOM U IHIIEeBOU
0€301MacCHOCTH, pa3BUTUHN MeIULIUHBI. [[oHATHE 0 HayYHBIX METOAAaX MO3HAHUS BEUIECTB U
XUMUYECKHUX PEaKIIHil.

[IpencraBnenus o0 OOMIMX HAYYHBIX NPUHIMINAX MPOMBIIUIEHHOTO MOTyYeHUs
BA)KHEUILINX BEILIECTB.

UYenoBek B MUpE BEUIECTB U MAaTEpUAJIOB: BAXKHEUILINE CTPOUTEIbHBIE MaTEpUAIbL,
KOHCTPYKLIIMOHHBIE ~ MaTepualbl, KpacKh, CTEKJIO, KepaMHKa, MaTepuaiabl Ui
ANEKTPOHUKH, HAHOMATEpPHUAIIbl, OPTAaHUYECKUE U MUHEPAJIbHbBIE yI00pEHHUS.

XUMHUSLT W 3I0pOBbE YEJIOBEKA: IMPaBWIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0E30MacHOTO HCIOJIB30BAHUSI MPEMapaToB OBITOBOW XUMHUHU B
MMOBCEIHEBHOM JKU3HHU.

MexmpegMeTHBIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBSI3eH NPHU U3YYCHHH OOIIed M HeopraHM4eCcKOou
xuMud B 11 Kjacce OCYIIECTBISICTCSl Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHSATHUN, TaK W TOHATHM, SBIISIIOIIMXCS CUCTEMHBIMU MJI1 OTAEJIbHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MTOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHHTE3, Kilaccu(uKauus, NEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: maTepusi, SHEpPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOM, PaJUOAKTUBHOCTb, MOJIEKYJA, 3HEPreTHMYECKUN YPOBEHb, BELIECTBO, TEJIO,



00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BEJIMYMHBI U EOUHMIBI UX
U3MEpEHUsl, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- 1 MHUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE MOPOJAbI, IOJE3HbIE MCKOMAEMbIE, TOILIUBO,
PECYPCBL

TexHonorus:: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJUIyprus, MPOU3BOACTBO
CTPOUTENBHBIX  MaTepUaioB,  CEIbCKOXO3SIIICTBEHHOE  IMPOM3BOJACTBO,  MUIIEBas
MPOMBIIIJIEHHOCTb, bapmarieBTHUECKas MPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  IPErnapaToB, IPOU3BOACTBO  KOHCTPYKUMOHHBIX  MaTepHasoB,
ANEKTPOHHAs! IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIIUMHCS
mporpaMM  cpelHero ooOmero o0pa3oBaHus  (JIMUHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM).  HaydHo-meTtonumueckoil  OCHOBOM  Juisi  pa3pabOTKM  MJIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpEAHEro OOIIero oO0pa3oBaHUsS SBISETCA CHUCTEMHO-
NeSITEIbHOCTHBIN MOAXOI.

B cooTBercTBUM € CHCTEMHO-AESTENIBHOCTHBIM MOJAXOAOM B CTPYKTYPE JHUYHOCTHBIX
pE3yJIbTaTOB OCBOCHMS IMpeAMeTa «XUMHUS» Ha YpPOBHE CpenHero ooduiero oOpa3zoBaHUs
BbIIEJIEHBI CIEAYIOLINE COCTABIISIONINE:

OCO3HaHUE O0YYaIOIIMMUCS POCCUNUCKON TPa)KTaHCKOW MJACHTUYHOCTU — TOTOBHOCTHU
K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIETICHUIO;

HaJM4re MOTHBALMU K 00y4EHHUIO;

LeJICHANPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEKACHHN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPaTUIMil 6a30BOM HAyKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroluxcsi pYKOBOJCTBOBATHCS B CBOEH
JeSITEIbHOCTU [EHHOCTHO-CMBICJIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LIETOCTHOM CHCTEMe
XMMHYECKOro 00pa30BaHus;

HaJM4YMe MPaBOCO3HAHUS HKOJIOTMYECKON KyJIbTYpbl U CIIOCOOHOCTHU CTaBUTh LENH U
CTPOUTH KU3HEHHBIC IJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS MpeAMeTa «XHUMHUS» JIOCTUTalOTCsl B €IUHCTBE
y4eOHOW M BOCIMTATEIBHOM JEATENTbHOCTH B COOTBETCTBHUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, IYXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMHM U HJ€alaMu POCCHUIICKOIO
TPaXXAaHCKOTO O0IecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH MU TNpPABWIAMH TOBEACHMUS,
CHOCOOCTBYIOIIMMH ~ TpOIIECCaM  CaMOIIO3HAHMSI, CAMOPa3BUTUS U  HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTHU O0YUaAIOLTUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  mpeameTa  «XUMHSD»  OTpaXkaroT
c(hOpMHUPOBAHHOCTD OIBITA TTO3HABATEIBHON U MPAKTUYECKOM JESTEIILHOCTH 00yYarOIIUXCs
10 peann3aliy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCJIe B YaCTH:

1) rpa:kI1aHCKOro BOCIUTAHUS .

OCO3HAaHHA OOYYalONIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB M O0OS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIIOPSIKY;

MPEACTABICHUS O COLUAIbHBIX HOpMax M MpaBHJIaX MEXIUNYHOCTHBIX OTHOILLIECHHI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MAESATENBHOCTH TPU CO3AAaHUM Y4EOHBIX
MPOEKTOB, PEUICHUH YYEeOHBIX M TIO3HABATENIbHBIX 3aJ]a4, BBHIMOTHEHHH XHUMHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHWUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
APYTUX MPH aHAIM3€ Pa3IMYHBIX BUIOB YUeOHOI 1eATeNbHOCTH;

2) NaTpUMOTHYECKOTr0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHHSI K UCTOPUUYECKOMY M HAay4YHOMY HAcCJIEIUI0 OTE€YECTBEHHOU
XUMUU;

YBa)KEHUS K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HaHMS TOrO, 4YTO JOCTH)KEHHS HAyKH €CTb pe3yjibTal JUIMTEIbHBIX



HaOJIIOIEHNH, KPOTIOTJIMBBIX 3KCIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPpyJa YUYEHBIX U
MPaKTUKOB;

WHTEpeca M II03HABAaTEIbHBIX MOTHBOB B IOJYYEHHMH M MOCIEAYIOIIEM AaHAIU3e
MH(}OPMALMH O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallud, CBSI3aHHBIE C XUMHYECKHUMH SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE W MOCTYNKH CBOUX TOBApHILEH C MO3ULIUN
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUI 3TUX MOCTYNKOB;

4) GpopMuUpPOBaHUSA KYJbTYpPbI 310POBbSI:

MMOHUMAaHMs LEHHOCTeW 370poBOoro um OezomacHoro oOpas3a >KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY 37I0POBBIO;

coOmroIeHnsI paBmJI OE30MaCHOTO OOpaIlleHUs C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOU JEATEIBHOCTH;

MOHUMAaHMs [IEHHOCTU NPaBWJ MHAMBUAYAIbHOIO W KOJIJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYALUSAX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

OCO3HaHHUA MOCTEACTBUI U HENIPUSATHUS BPEIHBIX MPUBBIUEK (YNOTPEOICHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATENbCKOM JesTEIbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JAEATEIBbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Yy4YaCTHE€ B PEIICHUM NPAKTUYECKHX 3a7a4 COLUAIBbHOU
HaIpPaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHUIO MPOQECCHl pa3IMyHOro poja, B TOM YHCIIe Ha
OCHOBE IIPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJa U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBUIYaJbHOM TpaeKTOpUU OOpa30BaHMI,
Oyaymieit mpodeccun u peanu3allid COOCTBEHHBIX JKH3HEHHBIX TIUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, MHTEPECOB U NMOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHHUSA

HKOJIOTMYECKH  I1eJIeCO00pa3HOr0  OTHOIICHHS K MPUPOAE, KaK HCTOUYHHKY
CyILIECTBOBAHUSI KU3HU Ha 3eMIIE;

MOHUMAaHMUS  TIJI00AJBHOTO  XapakTepa  JKOJOTHYECKUX  MpoOJieM,  BIUSHUA
SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIIBHON CPEIbI;

OCO3HAaHUA HEOOXOJUMOCTH HCIOJB30BAHMS JOCTHKEHUN XUMHUH JUIS PElIeHUs
BOIIPOCOB PALIMOHAIIBHOTO MPHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENpPUATUS JEUCTBUM, MPUHOCAIIMX BpEA OKPYKAIOIIEH MPUPOIHOMN
cpele, YMEHHUs TPOTHO3MPOBATh HEONAroNpHUATHBIE HKOJOTHYECKHE IOCIEICTBUS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HaJIM4YUsl Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHHUS, SKOJIOTMUECKOW KyJIbTYpBI, OIbITa
JESTEIIBHOCTU DKOJIOTUYECKON HANpaBJIEHHOCTH, YMEHMsI PYKOBOJCTBOBATHCSA HMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHOW W COIMANLHOM TMPAKTHKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:



c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOLIECTBEHHOU MPAKTUKH;

MOHUMaHUs creUUKN XUMHHM KaKk HayKHd, OCO3HAHHUS €€ poiu B (HOpMUPOBAHUU
pallMOHATBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM LETOCTHOTO TMpEJCTaBlICHUs 00
OKpYy>KalollleM MHpE KakK O €IWHCTBE MPHUPOJBI M YEJIOBEKA, B IMO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUU MPOOIEM COXPaHECHUS TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOW IUBUIIM3AIUU: B €€
TYMaHUCTUYECKOM HAMpaBJIEHHOCTH W BAXHOW POJM B CO3JaHUM HOBOM  0a3bl
MaTepuagbHON KYJIbTYphl, PEHICHUU TJIOOANBHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUA
YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBON M IKOJOTUYECKOW O€301acHOCTH, B
Pa3BUTUU MEAMIIMHBI, OOECIEUEHWHU YCIOBUM YCHEIIHOTO TpyJa H HIKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXKJIOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTU: MOHUMAHMUSl CYIIHOCTH METOJIOB TMO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOJIy4aeMble 3HAHUS
JUIsl aHalmu3a U OOBSICHEHUS SIBICHUU OKPYXAIOIIEro MUpa W MPOUCXOMAAIINX B HEM
W3MEHEHUN, YMEHHMs JeaTh OOOCHOBAHHBIC 3aKIIIOUCHHUS Ha OCHOBE HAy4HBIX (DAKTOB H
HMMEIOIINXCS JAHHBIX C LEIbI0 MOJYUYEeHHS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA I PEIICHHS
mpo0JieM B peajbHbIX JKU3HEHHBIX CUTYaIIHSIX;

HMHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON NI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHMIO HOBBIX 3HAHMH [0 XUMHHM B COOTBETCTBUM C IKW3HEHHBIMHU
NOTPEOHOCTSMH;

UHTEepeca K OCOOCHHOCTSIM TpyJda B pas3luuyHbIX cdepax mpodeccrnoHaIbHON
JIeSITSIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO MpeaMeTa «XHUMHs) Ha YPOBHE
CpeaHero o0Iero 0opa3oBaHus BKIIOYAOT:

3HaYUMBIC 111 (GOPMUPOBAHUS MUPOBO33PECHHS 00YUAOITUXCS MEXKIUCITUIUTHHAPHBIC
(MeXTIpeIMEeTHBIC) OOIeHAYYHbIC TIOHATHUS, OTPAKAIOIIHNE IIEJIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U Clieu(pUKy METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTUs, SIBJICHHUE, IMPOIECC, CHCTeMa, HAay4YHBIA (HaKT, MPHUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOPHSs, HCCIICIOBAHNE, HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U
Apyrue);

yHUBEpCaJbHbIE  y4YcOHbIe  JelcTBUSA  (MMO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
peryIsATHBHBIC), obOecmeunBaromue QGopMupoBaHue (QYHKIIMOHATBLHON TPaMOTHOCTH |
COIMATFHOW KOMIIETEHIIMH 00YyYarOIINXCs,

CIIOCOOHOCTh  OOYYaIONIUXCS HCIIONB30BaTh OCBOCHHBIC MEKIUCIUIUTMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHUS W YHHUBEPCAIbHBIC YUeOHBbIC IACHCTBHUS B TO3HABATEIBHOW M
COLMAJIBHOM IIPAKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUeOHBIMHU
M03HaBaTEILHBIMU, KOMMYHHKATUBHBIMHU U PETYJIATUBHBIMU JEHCTBUSIMHU.

OBJaieHHe YHUBEPCAJbLHBIMH Y4eOHBIMY MO3HABATEIbLHBIMHU J1€iCTBUSIMHU:

1) 6a30Bble JJOrMYecKHe JeHCTBHS:

CaMOCTOSTEIBHO (HOPMYJIUPOBATh M aAKTYaJU3UPOBATH MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBarh;



OTIPEICNIATh eI NIEATEIHbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHTB PE3YJIbTATHI ICATCITLHOCTH C TTOCTABIICHHBIMH TICIISIMU;

WCIIOJIB30BaTh MPH OCBOCHWU 3HAHUI MPHEMBI JIOTUYCCKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC MPHU3HAKH TOHATUH H YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOITUE TIOHATHS TSI OOBSICHEHUS OTJCIBHBIX (PAKTOB U SBJICHHUIA;,

BBIOMpATh OCHOBAaHWS M KPUTECPUHU JUIS KIACCU(PUKAIMHA BEIIECTB M XHUMHYCCKHX
pEeaKIuii;

yCTaHABJIMBATh IPUUUHHO-CIICACTBEHHBIC CBSI3H MEXK/y U3Y4aeMbIMH SIBIICHHUSIMH,

CTPOUTH JIOTHYECKHE PaCCYXKICHHS (MHIYKTHUBHBIC, IEAYKTUBHBIC, TIO aHAJOTHH),
BBISIBIISATh ~ 3aKOHOMEPHOCTH M TNPOTUBOPEUYUS B  PacCMaTPpUBACMBIX  SIBJICHUSX,
(hopMyTHpPOBATH BBHIBOBI M 3aKITIOUCHHUS;

MPUMCHATh B MPOIECCe IMO3HAHUS, WCIONB3yeMble B XHMHH CHMBOJIMYCCKHC
(3HAKOBBIC) MOJICIH, TPEOOPA30BHIBATE MOJICIbHBIC MPEJACTABICHUS — XUMUYCCKUI 3HAK
(cuMBOJI) 2JIEMEHTa, XUMUYecKas (Gopmylia, ypaBHEHHE XHMHUYCCKOW peakuu — MpH
pelieHnH y4eOHBIX TO3HABATEIBHBIX M TMPAKTUYSCKUX 3a]ad, NPUMCHATh Ha3BaHHBIC
MOJICTIbHBIC TIPEJICTABIICHUS JIUIS BBISBJIICHUS XapaKTEPHBIX MPU3HAKOB U3YYaCMbIX BEIICCTB
Y XUMHYCCKHUX PEAKITHH.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE NeliICTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHMS BEIIECTB U XMMHYECKHX PCAKITUH;

dbopMynHpoBaTh IEIU W 3aJa4d HWCCIICJOBAHUS, WCIIOIb30BaTh IIOCTABJICHHBIC H
CaMOCTOSITEIFHO C(OPMYJIUPOBAHHBIC BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA IO3HAHUSA U
OCHOBBI JUISi (POPMUPOBAHMSI THUIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUMU;

BJIa/IETh HABBIKAMHU CaMOCTOSITEIBHOTO TUIAHMPOBAHMS U TMPOBEICHUS YYECHHUUECKHX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHUS HaOmOgaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBaTH OOOOIIEHHS] U BBHIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTU PE3yJIbTaTOB MCCIIEOBAaHUS, COCTaBISATH OOOCHOBAHHBIN
OTUY€T O TPOJIeTaHHOMN paboTe;

IpUOOpETaTh OMBIT YUYEHUYECKOW HCCIENOBATEIbCKOM M MPOECKTHOU NEATEIbHOCTH,
IPOSIBIIATh CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY METOJIOB pPEIIeHUs
NPAaKTUYECKUX 3a]1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B MMO3HAHUSI.

3) paGora ¢ undgopmanuei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGOpPMAIMK (HAYYHO-TIOMYJIsIpHAS
JTUTEpaTypa XUMHUYECKOTO COJAEpk aHHs, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeta),
aHAIM3UPOBaTh MHGOPMAIIMIO PA3IUYHBIX BHUAOB W (HOPM NPENCTaBICHUS, KPUTUUECKU
OILICHUBATh €€ IOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTE;

(bopMyIHpOBaTh 3aMpPOChl U NMPUMEHSTHh Pa3UYHbIE METOJIBI MPU MOUCKE U 0TOOpe
uH(popMaK, HeOOXOIUMOH /IJIs1 BBIMIOJTHEHUS yUeOHBIX 33724 ONPEICIEHHOTO TUIIA;

npuodperaThb OTIBIT MCIIOJIb30BAHUS UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITEIHHO BBIOMpaTh ONTHUMANIbHYIO (GOpMy TMpeacTaBlieHus HHGOpMaIuu
(cxeMbl, rpaduKu, AUArpaMMbl, TAOJIHUIIbI, PUCYHKH H JIPYTHE);

WCIOJIb30BaTh HAYYHBIA SI3IK B KayeCTBE CPEACTBA MpH paboTe ¢ XUMHYECKOU
uH(pOpMaIMe: PUMEHSITh MEXMpeaMeTHbIe ((PU3nUecKkue W MaTeMaTHYeCKHE) 3HAKU |
CUMBOJIBI, (OpPMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh M MPeoOPa30BhIBATH 3HAKOBO-CUMBOJIIMUECKHUE CPEICTBA HATIISAHOCTH.



OBnajgenne yHuBepCcaJbHBIMU KOMMYHHUKATHBHBIMU 1eliCTBUAIMU:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKJae€MOWl TeMbl B XOJ€ Juanora Wwiu
JMCKYCCHM, BBICKA3bIBaTh HJIEH, (POPMYJIMPOBATh CBOM IMPENJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS TIPEJIOKEHHON 3a/1a4u;

BBICTYNIaTh C  Mpe3eHTalUuedl  pe3ysbTaTOB  I103HABATEJIbHON  JESTEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSATENbHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBIOJIHEHUU
XUMHYECKOTO JKCHEPUMEHTa, NPAKTUYECKOW padOThl MO MCCIEAOBAHMIO CBOWCTB
M3y4YaeMbIX BEIIECTB, peai3alli Y4yeOHOro MpoekTa U (POpPMYJIUPOBATH BBIBOJBI IO
pe3yibTataM MPOBEAEHHBIX HCCIEAOBAHUNA MMyTEM COIVIACOBAHUSA TMO3ULUH B XOJE
o0cyxeHusI 1 0OMEHAa MHEHUSIMHU.

OBiajgeHne yHUBEPCAJbHBIMH PeryJITHBHBIMH 1eCTBUAMM:

CaMOCTOSITEIbHO ~ IUJIAHUPOBATb M OCYILECTBIATH  CBOIO  TO3HABATENIbHYIO
JesITeNIbHOCTD, ONpeaeNsis e€ el U 3aJayl, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH
KOPPEKTHpPOBATh NpE/IaraeMblii ajaroput™ JeHCTBUNW TpHU BBIINOJHEHUU YYEOHBIX U
UCCIIeIOBATENbCKUX 3aJa4, BbIOMpaTh Haumbosiee 3(PPEeKTUBHBIN CIMOCOO HUX pEIICHUs C
y4€TOM NOJyYEHHUS HOBBIX 3HAHHUM O BEIIECTBAX U XMMHUECKHX PEAKIUX;

OCYUIECTBIISITh CaMOKOHTPOJIb CBOEH JEATEIbHOCTHM Ha OCHOBE CaMoOaHajin3a Hu
CaMOOICHKHU.

NPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass ¥ HeopraHWuecKas XUMHs)
OTpaXkaroT:

c(OpMUPOBAaHHOCTh MPEJICTABICHUI: O XMMHYECKOH COCTaBIISIONICH €CTeCTBEHHO-
Hay4YHOM KapTHUHBI MHpa, POJIM XMMUU B MO3HAHUU SIBJIEHUI MPUPOJBI, B (HOPMUPOBAHUYU
MBIIIEHUS U KYJIbTYPbI JINYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN IS
pelIeHUs] NPAaKTUYECKUX 3aJad M SKOJIOTMYeCKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOJHON CPENIE;

BJIAJICHAE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATaOIINeE
HOHSTHUS (XUMHUYECKUHN JJIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAIIM aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BaJIEGHTHOCTD, AJIEKTPOOTPULIATEIILHOCTD, CTENIEHb
OKHCIICHUs, XMMHUYecKas CBs3b (KOBAJECHTHAas, WMOHHAs, METaJNIM4ecKas, BOJOPOJHAs),
KpUCTAJLINYECKass PEIIETKA, THUIBI XHMHYECKHX pPEaKUud, pPacTBOp, SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJEKTPOJUTUYECKass JUCCOLMALHNSA, OKHUCIUTENIb, BOCCTAaHOBUTEID,
CKOPOCTh XUMHUYECKOM peakluu, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Auccolnuanuu, nepuoauyeckuii 3akoH [[. M. MengeneeBa, 3akoH
COXPaHEHMsI MAacChl BEUIECTB, 3aKOH COXPaHEHUS U MPEBPALECHUS SJHEPTUH P XMMHYECKHUX
peaxIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JEeXKallie B OCHOBE IMOHMMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XMMMUYECKHX SIBICHUM,
(dakTomOruueckue CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJyYeHMHM U 0Oe30MacHOM
UCIOJb30BAaHUM BAXKHEUIIMX HEOPraHWYECKHX BEIIeCTB B OBITY W MPAKTHYECKOU
JeSITENIbHOCTHU YEJI0OBEKA;

C(OPMHUPOBAHHOCTh ~YMEHHUH  BBIBJIATH  XapaKTepHble IPHU3HAKH  TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONUCAHUU
HEOPraHMYECKHUX BELIECTB U UX MPEBPAILECHUN;

C(OPMHUPOBAHHOCTh ~ YMEHHUH  HCIOJIB30BaTh  XMMHUYECKYIO CHMBOJMKY  JUIS
cocTaBieHHUs (POpPMyJ BELIECTB M YpaBHEHUIl XMMHUUYECKHUX PpEaKUui, CHUCTEMaTHYECKyIO
Homenknatypy (IJUPAC) u TpuBHanpHble Ha3BaHUSA OTACIbHBIX HEOPTaHUYECKUX BEIIECTB



(yrapuslii ra3, yrjieKuciblii ra3, aMMuaK, raimeéHas U3BecTb, HeraméHas U3BeCTb, MUThEBas
coJla, MUPUT U APYyTHUE);

c(hOpMUPOBAaHHOCT, YMEHUU OMNpPEAENSITh BaJCHTHOCTh W CTENEHb OKHUCJICHUS
XUMHYECKAX JJIEMEHTOB B COCIMHEHUSX PA3JIWYHOIO COCTABA, BHUJI XUMHUYECKOM CBS3U
(koBaneHTHasi, HMOHHAs, MeETaJUIMYECKas, BOJOPOJHAsA) B  COCAMHEHUSX,  THII
KPUCTAJITUYECKON PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYJspHas, WOHHas,
MeTaJTMYECKas ), XapakTep CPelibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COCAMHECHUM;

c(hOpMUPOBAaHHOCT, YMEHUW YCTaHABJIMBATh MPUHAICKHOCTh HEOPTraHUYECKUX
BEILIECTB IO UX COCTABY K OMPEIEIEHHOMY KIIACCY/TPYIINe COeTUHEHUM (MPOCThIE BEIECTBA
— METaJUThl U HEMETAJLIbI, OKCHJIbl, OCHOBAHUS, KUCIOThI, aM(OTEPHBIEC THAPOKCUIBI, COJIN);

c(hOopMUPOBAaHHOCTh YMEHUW PaCKpbIBaTh CMBICH Mepuoauueckoro 3akona JI. U.
MeHneneeBa M JIEMOHCTPUPOBATh €ro CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO W
MPOTHOCTHUYECKYIO (PYHKIINU;

c(hOpMUPOBAaHHOCTh YMEHHUM XapaKTepu30BaTh »JJICKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuonoB [leprnoandeckoii CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JI. W. MenzeneeBa, HUCHONB3ysl TMOHATUS «S-, P-, d-dJICKTPOHHBIE OpOUTAIMY,
«OHEPreTUYECKUE YPOBHW», OOBICHITh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMUUYECKHUX
AJIEMEHTOB M HMX COEJUHEHMN Mo nepuojaM u rpynmnam Ilepuoandeckoil cuCTEMBbI
XUMHYeCKUX djeMeHToB [[. 1. Mennaeneena;

c(hopMUPOBAaHHOCTh YMEHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKUE
CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYIIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXIY HEOPraHWYECKHMMHU BEIIECTBAMU C IMOMOIIBIO YpaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

chOpMUPOBAaHHOCTh  yMEHHS  KJIACCU(PUIMPOBATH XMMHUYECKHE PEAKIUU 110
pa3IMYHBIM NpU3HAKaM (YUCIy M COCTaBYy PEarupyrollux BEUIECTB, TEIIOBOMY 3(deKTy
peakuuy, U3MEHEHUIO CTEIEHEH OKUCIIEHMS 3JE€MEHTOB, 00paTUMOCTH PEaKIMH, yYaCTHUIO
KaTaau3aTopa);

c(OpMUPOBAaHHOCTh YMEHUN COCTABJIATH YPAaBHEHHUS DPEAKIUI pa3IuYHBIX THIIOB,
MOJIHBIE U COKpAlIEHHBIC YpaBHEHUS PeaKifii HOHHOTO OOMEHa, YYUTBIBasl YCIOBHUS, MpPU
KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

c(hOpMUPOBAaHHOCTh YMEHHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3JMYHBIX HEOPIaHMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HWOHBI,
IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

chOpMUPOBAHHOCTH yYMEHUU PacKpbIBAThH CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUi TOCPEACTBOM COCTAaBJICHHS DSJEKTPOHHOTO OajlaHCca 3THX
peaxkuum;

chOpMUPOBAaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peakiud OT Pa3U4YHBIX (HAKTOPOB; XapaKTep CMEIICHUs XUMHUYECKOTO DPABHOBECHS B
3aBUCHUMOCTHU OT BHeIIHero Bo3aericTBus (mpunnun Jle Hlatensbe);

c(hOpMUPOBAaHHOCTh YMEHUI XapaKTEepPU30BaTh XUMHUYECKHE IMPOIIECCHI, JICKAIINE B
OCHOBE MPOMBIIUICHHOIO TMOJYYEHUs CEpHOM  KHUCIOThl, aMMHakKa, a TaKke
chOpMUPOBAHHOCTh TPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIIUIAX U IKOJOTHUYECKHX
mpo0yieMax XMMHUECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHUW TPOBOAWTH BBIYMCICHUS C HCIIOJIb30BAHUEM TOHSATHUS
«MaccoBas JIOJi BEIECTBAa B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B MPU XHUMHUECKHX
peakIusax, Macchl BellecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJMYECTBY BEIECTBA,



Macce Ui 00BEMY OJHOIO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOIO 3(dekra
peaKkMy Ha OCHOBE 3aKOHOB COXPAaHEHWs MAacChl BELIECTB, NPEBPALLCHUS U COXPAHCHHUS
SHEPIuy;

c(hopMUPOBAaHHOCTh YMEHUN COOIIOAATH ITPaBUiIa MOJIH30BAHUS XUMUYECKOUN MOCY 101
u 7a00paTopHBIM O00OpPYJOBaHMEM, a TaKXKe IMpaBUia OOpalleHHs C BEUIECTBAMHU B
COOTBETCTBUHU C UHCTPYKLUHUSIMH I10 BHIMOJIHEHHIO JTJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAaHHOCTh YMEHHI IJIAHUPOBATH U BBIMOJHATh XUMUYECKUN 3KCHEPUMEHT
(paznokeHue IMepoKcuJa BOAOPOJA B MPUCYTCTBUHU KaTajau3aTopa, ONPEICICHHUE CpEeIbl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOIO HWHAMKATOpA, BIMSHHE PA3IHYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH peaklMH, Peakluuud HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOoHAT- U XJIOPUJI-aHUOHBI, HA KAaTHOH aMMOHMHS, peLICHHE
AKCIIEPUMEHTANIbHBIX 3a/ad 1no Temam «Metamnbsl» U «Hemeramnbs») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKM O€30MacHOCTH MpH OOpalleHWH C BeLeCTBaMU M JabOpaTOpHBIM
000py/I0BaHUEM, MPEACTABIIATH PE3YJIBTATHI XUMUYECKOTO IKCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX pEAKUUid U (POpMYyIUpOBATH BHIBOJABI Ha OCHOBE ATHUX
pEe3yabTaTOB;

chOpMUPOBAaHHOCTh  YMEHUH KPUTHUYECKU aHAJIM3UPOBATh  XUMHUYECKYIO
uH(pOpMaINIO, MOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEJICTBA MAaCCOBOM KOMMYHHUKAIIUH,
WNuTepHer u apyrux);

c(OpMHUPOBAaHHOCTh YMEHUHM COONIOAATh MpaBUJa HKOJOTHYECKU LIEJIECO00pa3HOro
MOBEZICHUSI B OBITY U TPYJIOBOW NEATEIBHOCTH B ILIENSAX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KaloIllle MNpPUpPOJHOW Cpellbl, OCO3HABAaTh OIACHOCTh BO3JCUCTBUS Ha JKUBBIC
OpraHM3MBbl OIPEICIIEHHBIX BELIECTB, NOHMMas cMblca nokasarens IIJIK, noscHiate Ha
IpUMepax CIOCOObl YMEHbBIIEHUS U MPEeJOTBPALICHUS HX BPEJHOIO BO3JEHCTBUS Ha
OpraHM3M 4YEJIOBEKA;

I O0yYaroIUXcsi € OrPAaHMYEHHBIMH BO3MOXHOCTSIMH  3/I0pOBBSI:  YMEHHE
IPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHMS BEIIECTB U XMMUYECKHX
SIBJICHUM

JUI CIIENBIX M CIa0OBHIAIIMX OOYYaroIMXCs: YMEHHME HCIOJIb30BaTh pelbeHO-
TOUYEYHYIO crucTeMy obo3HaueHuit JI. bpaitns i 3anmucu XuMudeckux Gopmy:i.



TEMATHUYECKOE IINTAHUPOBAHUE

10-11 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue B U TeM u¢poBbI
Ne n/m R —— pasaeito ¢ Beero Kontposbusbie | IlpakTnueckue f)lép(g:::; aT:.])II)HI)I e
padoTsbI padoThI pecypesI
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepnoanueckas cuctemMa XMMUYECKUX 3
anemeHToB JI. . Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasne 4
BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Wroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3Hb
3.1 ‘ XUMHUs U KU3HD 4
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHHUE
10-11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpAIUs aTOMOB

02.09.2026

bubmmoreka [IOK
https://m.edso0.ru/ff0a5256

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa, ux
CBA3b C COBPEMEHHOU TeOpHUE
CTPOEHHS aTOMOB

09.09.2026

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECCKUX DJICMCHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3HavYeHHNE IEPUOJUIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX dJIeMeHTOB [I. 1.
MenpeneeBa B pa3BUTHH HAYKH

16.09.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

CrpoeHue BelecTBa. XUMHYECKas
CBSI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

23.09.2026

BaneHTHOCTE.
DJIEKTPOOTPUILIATEIBLHOCTh. CTENEHb
okucineHus. BellecTBa MOJIEKYJIAPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHUS

30.09.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5800

ITonsarue o JUCIICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas 1015 BeIIecTBa B pacTBOpC

07.10.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COCIUHEHM.
I'enernyeckas CBsI3b HEOPraHMYECKHUX

14.10.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BCIICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukanus XuMHYECKUX peaKkuit
B HEOPTaHMYECKOW U OPraHUYECKON
XUMHHU. 3aKOH COXPaHEHMSI MacChl
BEILIECTB; 3aKOH COXPAaHEHUs U
IIpEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

21.10.2026

Cxkopocts peakiuu. O6paTumblie
peakuy. XMMHUYECKOE PABHOBECUE

04.11.2026

bubmmoreka [{OK
https://m.edso0.ru/ff0a5c60

10

[IpakTueckas padota Ne 1. «Bnusaue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKIIUN»

11.11.2026

bubmmoreka [{OK
https://m.edsoo0.ru/ff0a6412

11

DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL.
[TonsiTHE 0 BOJOPOIHOM MOKA3aTelie
(pH) pactBopa. Peaknuu HOHHOTO
obmeHa. ['uaponn3 opraHndecKux 1
HEOpPraHWYECKUX BEIIECTB

18.11.2026

12

OKHCAUTENHEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIEH

25.11.2026

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a5256

13

KounTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUU»

02.12.2026

14

MeTamiel, UX MOJIOKECHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mue GpuznuecKkre CBOMCTBA
METaJIOB

09.12.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0a540e

15

CrutaBbl METaJIIOB.
DNEeKTPOXUMHUUYECKHH Psiji HAapsHDKEHUH
METaJJIOB

16.12.2026

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METAJUIOB (HaTpUM, KaJui, KaJablui,

23.12.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

MarHui, aJlOMUHUN) U UX COCAMHEHUN

17 XUMHUYECKHE CBOMCTBA XPOMa, MEIU U bubmuorexa [IOK
UX COCIMHCHUI 13.01.2027 | https://m.edsoo.ru/ff0a5530

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, Kejle3a bu6mmoreka [{OK
U MX COCJIMHCHHIN 20.01.2027 | https://m.edsoo.ru/ff0a5a26
[Tpaktuyeckas padora Ne 2. "Pemenne

19 IKCIIEPUMEHTATIBHBIX 33124 TI0 TEME
«Mertamib»" 27.01.2027
Hemeramisl, uX MOJI0KCHHE B

20 [Tepuoanueckoit cucreMe XUMUYECKUX bubmmoreka [IOK
snementoB JI. 1. Menaeneesa u https://m.edso0.ru/ff0a5c60
0COOEHHOCTH CTPOEHHUSI aTOMOB 03.02.2027
®dusnuecKre CBOMCTBA HEMETAIIOB.

21 AmtoTpoTiisi HEMETaIOB (Ha IPUMEpE bubmuorexa [JOK
KHCII0poa, cepsl, hochopa u https://m.edsoo.ru/ff0a6412
yriiepoaa) 10.02.2027

29 XUMHYECKHE CBOMCTBA raJIOrCHOB, bu6mmoreka [IOK
Cephl U MX COCAMHEHHI 17.02.2027 | https://m.edsoo.ru/ff0a5256

23 XUMHUYECKHE CBOMCTBA a30Ta, hochopa
U UX COEeqUHEHUN 24.02.2027

24 XUMHUYECKUE CBOMCTBA yriepoa, bubmuoreka [JOK
KPEMHHS U MX COCIUHCHHIM 03.03.2027 https://m.edsoo.ru/ff0a540e

o5 [IpumeneHne BaXXHEUIINX HEMETAIIIIOB
U UX COEqUHEHUN 10.03.2027
O06o0011IeHre U cucTeMaTrU3aIus 3HaHUH

26 no teme «Hemeramel». BeraucineHus bubmuoreka [JOK
[0 YPaBHCHUSAM XUMHYECKUX PEaKIHii https://m.edsoo.ru/ff0a5800
U TEPMOXUMHYECKUE PACYETHI 17.03.2027

g | e per e, e B 10K
"HeneTamin™s 31.03.2027 https://m.edsoo.ru/ff0a5530

28 KonTpospHast paboTa o TeMam 07.04.2027 | bubmuoteka LIOK



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

«Metamel» U «Hemetamis)

https://m.edso0.ru/ff0a5a26

29

HCOpFaHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HGOpFaHI/I‘IGCKI/IC u
OpraHn4eCKUC OCHOBAHU A

14.04.2027

30

AmboTepHBIC HEOPTaHUYECKHE U
OpPraHUYECKUE COCTUHEHHUS.
I'eHeTnyeckas CBs3b HEOPTraHUICCKUX H
OPraHMYECKUX BEIIECTB

21.04.2027

bubmmorexa [{OK
https://m.edso0.ru/ff0a5c60

31

Posb xuMuu B oOecrieueHnu
HKOJIOTUIECKOH, YHEPTETHIECKOH 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUN
MCEOUITUHBI

28.04.2027

bubmmoreka [{OK
https://m.edso0.ru/ff0a6412

32

[IpencraBnenust 06 0OMIKMX HAYYHBIX
IMpUHOHUITIaX IIPOMBIIIJICHHOTO
IMOJIYYCHHA BaXHEHUIITIX BCIICCTB

05.05.2027

33

YenoBek B MUpE BEMIECTB U
MaTepuaoB

12.05.2027

34

XUMUS U 3J0POBBE YEIOBEKA

19.05.2027

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34

26.05.20:



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

MMPOBEPSIEMBIE TPEBOBAHHS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YJdbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnagenne  cucreMod = XMMHMYECKMX ~ 3HAHMM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHYECKHA DJIEMEHT, aToM, JJICKTPOHHAas
o0oji0uKa aroma, S-, p-, 0-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCIICHHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIN 00BEM, KPUCTAJUTMUECKAsT PEIIETKA,
TUTIBI XUMHUYECKUX PEAKIHNH (OKUCIUTEILHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUYECKUE, PEaKIUM HOHHOIO OOMEHa), pacTBOp, 3JIEKTPOJIMUTHI,
HEDJICKTPOJIHTHI, AIEKTPOIUTAYECKAS JTUCCOLIMAITHS, OKHUCITUTETb,
BOCCTAHOBHTEIb, CKOPOCTh XUMHUYECKOM PEAKIINU, XUMHUECKOE PAaBHOBECHE);
TEOpUM W 3aKOHBI  (TEOpHsS  DIEKTPOJUTHYECKOW  JUCCOIMAIINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3akOH COXpaHEHHS MAacchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH, (PAKTOJIOTHUECKUE CBEIICHUS
0 CBOWMCTBAaX, COCTaBe, MOJYyYCHUH M O€3011aCHOM HCTIOIB30BAHUH BAKHEUIITHX
HEOPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUICCKOM JCATEIILHOCTH YEIOBEKA

1.2

ChopmupoBaHHOCTH YMEHMH  BBIABIATH XapaKTE€pHbIE MpPHU3HAKU U
B3aMOCBS3b M3YUYEHHBIX MOHITHNA, IPUMEHATh COOTBETCTBYIOLIUE MOHSATHS
IIpM ONHMCAHUU CTPOCHHA M CBOWCTB HEOPraHWYECKHX BEIIECTB M HX
IIPEBPAILEHUH; BBIABIIATE B3AMMOCBS3b XMMHUYECKUX 3HAHUM C MOHATHAMH U
IIPEICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnamenne OCHOBHBIMHM METOJAMH HAy4HOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  SIBIICHUH  (HaONOJCHWE,  HM3MEpPEeHHe,  IKCIICPHUMEHT,
MO/IETTUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHMI  OMNpENENsTh BAJIEHTHOCTh M  CTENEHb
OKHUCJICHUS] XMUMHYECKUX DJIEMEHTOB B COCOUHEHMSIX Pa3IMYHOIO COCTaBa,
BUJ XUMUYECKOM CBA3M  (KOBaJEHTHas, MOHHAas, MeTaJUIMYecKas,
BOJIOPOJHAs) B COCIMHEHUSX, TUI KPUCTAUINYECKONU PEIETKH KOHKPETHOTO
BellecTBa (AaTOMHAsl, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKas)

1.5

ChopmupoBaHHOCTh YMEHMI OINpEAEsATh XapakTep Cpeabl B  BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN

1.6

CdopmupoBanHOCTh yMEHHS KiaccU(PUIUPOBATH XUMHUUYECKUE PEAKIMH IO
pa3MyYHBIM TpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BeEIIecTB,
TerioBoMy 3G (deKTy peakiiu, H3MEHEHHIO CTeTIeHeH OKUCICHUSI JIEMEHTOB,
00paTUMOCTH peaKklliy, YIaCTHUIO KaTallu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHUH COCTABIIATh YPAaBHEHMsI PEAKLMH pa3IUYHBIX
TUIOB, TOJIHBIE M COKpAIIEHHbIE YPAaBHEHHs peakuMid HOHHOrO OOMEHa,
YUUTBIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU HIYT 10 KOHLA

1.8

C(I)OpMI/IpOBaHHOCTB yMeHPIfI NpoOBOAWUTL PCaKIMU, MOATBCPIKAAOMINC
KauyeCTBEHHBI COCTaB Pa3JIMIHbIX HECOPTraHNYCCKUX BCIICCTB, PACIIO3HABATDH
OIIBITHBIM Hy’TeM HOHBI, TIPUCYTCTBYIOIIMEC B BOJHBIX pPACTBOpPAX
HCOPraHNMYCCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHO CTb yMeHI/Iﬁ PacCKpbIBaTb  CYHIHOCTb  OKHUCJIUTCIIbHO-
BOCCTAHOBUTCIIBHBIX peaKuMﬁ MNoCpeaACTBOM COCTABJICHUS SJICKTPOHHOTO




OanaHca 3TUX peakuui

1.10

ChopmupoBaHHOCTE ~ YMEHHH  OOBSACHATH  3aBHUCHMOCTH  CKOPOCTH
XUMHYECKON PEaKIMK OT PA3IUYHBIX (DaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHHI OOBSICHATH XapaKTEp CMEIICHUS XUMHYECKOTO
paBHOBECHS B 3aBHCHUMOCTH OT BHEIIHEr0 Bo3AeWcTBUS (mpuHimn Jle
[[Tatenne)

OO611ast 1 HeOpraHuvecKas XUMHs

2.1

ChopmMupoBaHHOCTE YMECHHI PacKpbIBaTh CMbBICH [lepuoandeckoro 3akoHa
.. MenneneeBa M JEMOHCTPUPOBATH €ro  CUCTEMATU3HMPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKITHH

2.2

CpopMHpPOBAHHOCT, YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonos llepuoanueckoi cuctemsl
xuMudeckux snemenToB J[.M. MenneneeBa, UCMONb3ys MOHATUSA «S-, P-, O-
JNIEKTPOHHBIE  OPOUTAIN»,  «IHEPreTHUUECKUE  YpPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHUYECKHUX OJJIEMEHTOB M UX
COCIMHEHUN 1o mnepuojgam M rpynnaM llepuonnueckoir  cuctemsbl
xuMudeckux daementoB /.M. Meneneena

2.3

ChopmupoBaHHOCTh  YMEHHMI  XapakTepu3oBaTh (ONUCHIBaTh) 0OIIKE
XMMHUYECKHE CBONCTBA HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KJIAcCOB,
MOATBEPK/IaTh CYIIECTBOBaHUE TeHEeTHYECKOM CBS3U MEeXIy
HEOpPraHMYECKUMHU BEIIeCTBAMHU C MOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINi

2.4

CdopmupoBaHHOCTH YMEHUH yCTaHaBJIMBAaTh MIPUHA]IEKHOCTD
HEOPraHMYECKUX BEIIECTB M0 UX COCTAaBY K OMpPeNeIEHHOMY Kiaccy (TpyIe)
coelMHEHUN (IpOCThle BEIIeCTBA — METaUIbl U HEMETaJUIbl, OKCHIBI,

OCHOBAaHUS, KUCJIOThI, aM(OTepHbIe THIPOKCHUIbI, COJIN)

2.5

ChopMUPOBaHHOCTh YMEHUI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUsT (OpPMYJT BEIISCTB M YyPaBHCHUH XUMHUYECKUX PEaKIUH,
cuctemarnueckyto HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHHS
OTICNIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, YIJICKHCIBIA Tra3s,
aMMHaK, Tani¢Hasi W3BECTh, HETall€Hash W3BECTh, MUTHEBAs COJA, NMUPUT U

Apyrue)

2.6

ChopMHpPOBAaHHOCT, YMEHHUW  XapaKTepu30BaTh (OIMHUCHIBATH)  OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KIACCOB,
IO ITBEPKIATh CYIIIECTBOBAHUE TCHETUYECKOM CBSI3U MEXTy
HEOPraHMYECKUMH BEIECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIIMX
XUMHUYCCKHX PEaKIUii

2.7

ChopmupoBaHHOCTh yYMEHMI IUJIAHUPOBATH W BBINOJIHATH XUMHUYECKUUN
JKCIIEPUMEHT  (pa3liokKeHHe TMepoKCHAa BOAOPOJa B  MPUCYTCTBUU
KaTanu3aTtopa, OIpEeAeNICHHE Cpelbl pPacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XMUMHUYECKON peakiuy, peaklid MOHHOTO OOMEeHa, Ka4eCTBEHHBIE peaKluu
Ha cynbdaT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, pEIIeHHE
JKCMIEPUMEHTANbHBIX 3a7ad mo TemMaMm «Mertamibe» u «Hemeramnb») B
COOTBETCTBUHU C TMpaBHJIaMU TEXHHUKH O€30MaCHOCTH TpU OOpalIeHHH C
BEI[ECTBAMU U J1a0OpaTOPHBIM 000PYIOBaHUEM; MPEACTABIATH PE3yIbTAThI
XMUMHYECKOTO KCIIEPUMEHTa B JOpME 3aITUCH YPaBHEHH COOTBETCTBYIOIINX
peakiuii U GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB




2.8

CdhopmupoBaHHOCTH YMEHHIA COOIOATH MPABUIIA MTOJTB30BAHMS XUMHUYECKON
MOCYION U JTa0OpaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPaBHIIa OOpalIeHUS C
BEIICCTBAMH B  COOTBETCTBUM C HHCTPYKIUSMHU 1O  BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OTIHITOB

2.9

ChopMupoBaHHOCTE YMEHHH XapaKTEpHU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeKAaIIre B OCHOBE IMPOMBIIIJICHHOTO TIOJy4YEHUs CEPHOM KUCTIOTHI, aMMHUaKa,
a Takke CGHOPMHUPOBAHHOCTH IMPEJACTABICHUA 00 OOmMX HAyYHBIX
IMpUHIMIIaX U 9KOJOTMYCCKUX np06neMax XUMHYCCKOI'0 IIpOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmMupoBaHHOCTE  MPEACTABICHUH O XHMHUYECKOW  COCTABIISFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHUU B TIO3HAHWUU SIBJICHUM
Npuposibl, B (GOPMUPOBAHUM MBIIUICHUS H KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHABHON TPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS MPAKTHIECKUX
3a/1a4 U 9KOJIOTMUECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10pPOBbIO U
MPUPOJHON cpere

3.2

ChopmMupoBaHHOCTh YMEHMH KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(pOopMalIHIO, TOJYy4YaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHUKAIUH, ceTh IHTEepHET U Ipyrue)

3.3

ChopMHpOBAaHHOCT,  yMEHHM  COOMIOMATh  TpaBWjIa  DKOJIOTHYECKH
1enecooOpa3zHoro MoBeACHUsI B OBITY W TPYAOBOM JESITENBHOCTH B LIEJSAX
COXpaHEHUsl CBOETO 30POBbs U OKPYXKAOIIEH PUPOTHOM CpeIbl

3.4

Oco3HaBaTh ONACHOCTH BO3JECUCTBHUS HA >KMBBIE OPraHU3MBI OINPEACITEHHBIX
BENIECTB, MOHMMas cmbica nokazarens [IJIK, mosicHaTe Ha mnpumepax
CHoCcOObl YMEHBIIEHHUS] U TPEJOTBPAIICHHS WX BPEAHOrO BO3ICHCTBHS Ha
OpraHu3M YeJoBeKa

3.5

ChopmupoBaHHOCTh YMEHHMI MHPOBOAUTH BBIYMCICHHUS C HCIOJB30BAaHUEM
MOHATHSL «MaccoBas JOJsI BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHM
ra3oB NpPU XUMHUYECKHX PEaKLHUAX, MACChl BELIECTBa WM 00BEMA razoB IO
U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WIH O00bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIJIOBOTO 3 (dekTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUs MACChl BELIIECTB, MPEBPAILIEHUS] U COXPAHEHUS YDHEPTUU




IHNPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

TeopeTnueckre OCHOBBI OPraHU4eCKOH XUMHHU

11

[Ipenmer opraHMyeckoll XuUMHH: €€ BO3HMKHOBCHHE, Pa3BUTHE U 3HAYCHUE B IMOJYYCHUU
HOBBIX BEILIECTB W MarepuasoB. Teopust CTpOEHHS OpraHMYeCKuX coequHeHuit A.M.
bytiepoBa, €€ OCHOBHBIE NIOJIOKEHHUS

1.2

CtpykTypHBIE (OPMYIIBI OPraHUYECKUX BEUIECTB. | OMOIOTHS, M30MEpHsl. XUMHUECKas CBSI3b B
OPraHMYEeCKUX COCIMHEHMAX — OJMHApHBIE M KpaTHbele CBs3u. IlpeacraBienue o
KJ1accu(UKAIMN OPraHMYECKUX BEIIECTB

1.3

HomenknaTtypa opraHM4ecKMX COEIUHEHHMM (CUCTeMaThyeckas)) WU TPUBUAIbHbIE HAa3BaHUS
BAKHEWIIINX IPEICTABUTENIEH KJIACCOB OPTaHNYECKHUX BEIIECTB

YT11eB010PO 1B

2.1

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psia. MeraH M 3TaH — mpocTeummne
MIPE/ICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XHMHUYECKHE CBOICTBa (peakUuu 3aMelleHus u
TOpPEeHUs1), HaX0XKAEHUE B IPUPO/IE, MOTYYEHUE U IPUMEHEHNE

2.2

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU PAL. DTHUIEH W NPONWIEH — IPOCTEHIINE
MIPE/ICTAaBUTENN AJIKEHOB: (PU3MUecCKHe M XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUSA,
raJIOT€HUPOBAHMUSL, THIPATALlUK, OKHCIIEHUS ¥ TIOJMMEPHU3allUN), TOTyYeHNE U IPUMEHEHUE

2.3

Ankanmuensl: OyramueH-1,3 w MetunOyraauweH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
cBOMcCTBA (peakuus moaumepu3anun). [lonydeHrne CHHTETHYECKOTO KayqyKa i pe3UHbI

2.4

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psiA. AUETHIIEH — MPOCTEHIINA
IIPEJICTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XUMHUYECKUE CBOMCTBA (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUIPATallu, TOPEHUS ), IOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, GU3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST U HUTPOBAHUS), MOJyY€HUE U MpUMeHeHHe. ToJyos: cOoCTaB, CTPOEHUE,
¢uznyeckue U XMMHYECKHUE CBOMCTBA (PeakIMy raJIoT€HUPOBAHUS M HUTPOBAHUS ), IOJTyUYCHHE
u mnpuMeHeHHe. TOKCHMYHOCTh apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJOPOAAMHU,
MIPUHAJISIKAITUMH K PA3JIMYHBIM KJIaccam

2.6

[Ipupoanbie UCTOYHUKH YTIIeBOAOPOI0B. [Ipupoanslii ra3 u nonytHeie HeTIHbIE Ta3bl. HedTh
u e€ mpoucxoxzaenue. CrocoObl nepepabOTKH HEPTH: MEpPEeroHKa, KPEeKUHTr (TEpMHUYECKUH,
KataauTuueckuit), mnuponus. [lpoaykrel mnepepaboTku HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBII yroJib U MPOAYKTHI €ro nepepadoTKu

Kncnopozlcozlepmamne OpraHN4Y€CKHUEC COCANHCHUA

3.1

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIMPTHI. MeTtaHon M 93TaHOI: CTPOCHHUC, (1)I/ISI/ILIGCKI/IC u
XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I C aKTMBHBIMHU MCTaJlZlaMH, I'aJIOr'€HOBOAOPOAaMH, ropeHHe),
IIPUMCHCHHUC. BO,Z[OpOI[HLIe CBA3U MCKAY MOJICKYJIaMU CIIUPTOB. HeﬁCTBHC MCTaHOJIa H
OTaHOJIa Ha OpraHuM3M 4YCJIOBCKaA. MHoroatomMHsbIe CIINPTHI. OTUJICHTIIMKOIb WU T JIMOCPHH:
CTPOCHHC, (bHSI/I‘IeCKI/IC A XHMHYECKHE CBOMCTBA (BSaI/IMOI[eI‘/‘ICTBI/IC CO MCIOYHBIMHU
MCTaJUIaMH, Ka4CCTBCHHAA pCaKuuss Ha MHOI'0OAaTOMHBIC CHI/IpTLI). I[CIZCTBHG Ha OpraHu3M
YCJI0BCKaA. HpI/IMeHeHI/Ie MIMOCPUHA U STUJICHTIIMKOJIS

3.2

@deHoJI: cTpOeHHE MOJIEKYNbl, (U3NYEeCKue U XUMHUUECKue cBOHCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue deHoma

3.3

AJ'IL,Z[erI/I,[[LI N KCTOHBI. cDOpMaJ'IBI[eFI/II[, allCTAJIBACTU A CTPOCHUC, (I)I/I3I/I‘ICCKI/IC N XUMHWYCCKHEC
CBOMCTBA (peaKI_lI/II/I OKHCJICHHUA M BOCCTAHOBJICHHA, KAaYCCTBCHHBIC peaKI_[I/II/I), MOJIYYCHUC U
IIPUMCHCHUC

3.4

OI[HOOCHOBHLIC MMpEaACIIbHBIC I(ap60HOBBIC KHCJIOTBI. MypaBLI/IHaH U YKCYCHad KHCJIOTBI:
CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHUYECKHE CBOMCTBA (CBOfICTBEl, 06H_II/IC 1 KjiacCa KHCIIOT,




peaxius dTepuduKaIm), moydeHne u npumMeHeHne. CTeapuHoBasi M OJIEMHOBAsI KUCIOTHI KaK
MIPEJICTABUTENHM BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JIEUCTBUE

3.5

Crnoxubele 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOXKHBIX S(PHPOB.
Kupsl. 'maponus xupos. [Ipumenenne xxupoB. buosiorndeckas posb )KUPOB

3.6

VYrieBojabl: cocTaB, KiacCUpUKAIMSA YrieBOI0B (MOHO-, AW- W Tojmcaxapuabl). [nmoko3za —
MPOCTEHUIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJIEKYNbI, (PU3HUECKHE U XUMHUYECKHE
cBolicTBa (B3aumojelcTBue ¢ ruapokcuaom meau(ll), okucieHue amMMHauHBIM PACTBOPOM
okcuaa cepedpa(l), BoccTaHOBIEHHWE, OpOKCHHWE TIIIOKO3bI), HAXOXKIACHHE B TPHUPOJIE,
puMeHeHue, ouosorudeckas posb. orocunres. OpykTo3a Kak uzoMep roko3bl. Kpaxman u
LEJITI0JI03a KaK MPUPOJHbIe moJuMepsl. CTpOGHHE KpaxMaia U IIeJUTioo3bl. Dusndeckue u
XMMHYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIHS C HOJIO0M)

A3oTcoeprKale OpraHndeckie COeaMHEHUSI

4.1

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHuueckue coeauHeHus. dusnyeckue W XUMHYECKUE
CBOWCTBA aMUHOKHCIOT (Ha TpUMeEpe TIWIMHA). buojormdyeckoe 3HAYCHHE AMHHOKHCIIOT.
Ilenrtnanl

4.2

benku kak mnpuUpoaHBICE BBICOKOMOJICKYJSIDHBIC cOoequHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHAsT CTPYKTypa OENKOB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THUIIPOJW3, ICHATYyparus,
KaueCTBEHHBIC PEAKINK Ha OCIKH

BBICOKOMOJIEKYIISIPHBIE COETMHEHHUS

5.1

OcCHOBHBIE TIOHSITUS XUMHUU BBICOKOMOJICKYJSAPHBIX COCIWHEHHWH: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AlUH, CpedHss MojekyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — MOJIMMEpHU3alus U MOJTUKOHICHCAIIHS

5.2

DKCIIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX IPEBpAIICHHI: O3HAKOMIICHHE C
oOpa3lilaMi TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. [lomyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA
Xumus, 10xmace/ I'abpuensia O.C., OOIecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTBIO
«IPODAY; AxunonepHoe obiectBo «M3marensctBo «IIpocsemienne»
Xumus, 11 knace/ T'abpuensa O.C., O61ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAY; Axunoneproe odiiectBo «M3marensctBo «IIpocsemienne»
METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA
1.0.C.I'abpuensn, I'.I".JIpicoBa «Xumusa Meronudeckoe nocodue — 6a3oBblii ypOBEHb) -
M.: lpoda 2022 rogx.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TECTaX, 3a/1auax, YIpaKxHEHUSX.
11 kmace» — M.: Jlpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.Ymakopa «Xumus 10-11 knacc: KonTponsHbie
Y IPOBEPOUHbIe paboThl K yueOHUKY». — M.: [lpoda, 2021 r.
HIUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET
http://www.chemnet.ru I'azeta « Xumusi» 1 caiT Ay yaurens «5 Uy Ha ypoK XUMUN
http://him.1september.ru Enqunas xonnekuus L{OP: [IpeameTHas kKomneKuus « XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcriepuMeHThI: xumusi. Komekiust Poccuiickoro 001ieo0pa3oBaTebHOT0O nmopTaina
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoi
http://www alhimik.ru Beepoccutickas onuMmnuaza mKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opraaudeckass XUMHs: SIEKTPOHHBIA YICOHHK TSI CpeIHEen
IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMUS
http://www.chemistry.ru JlucTaHIIMOHHAS OTMMITHAA TI0O XUMHH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeNIbHbIN TPOEKT
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