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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHMH Ha YpOBHE cpefHero oOmiero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOEHHs (enepaabHON 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHET0 OOIEro
obpazoBanus (DOII COO), npencraBieHHbIXx B DenepaqbHOM TOCYAAPCTBEHHOM 00pa3oBaTEIHLHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpernonaBaHusi YydyeOHOro mpeamera «XuUMHUS» B
oOpasoBarenbHBIX opraHu3anusx Poccuiickoit Deaepannn, peaau3yomux OCHOBHBIE 00pa30oBaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX MOJ0XkeHUH «CTpaTerun pa3sutus Bocnutanus B Poccuiickoit denepaunn Ha
nepuon 110 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMIOB K pa3pabOTKe MpOorpamMMbl MO XMMHHU, K ONpEAETCHHUI0 OO0IIei cTpareruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUsI 00yUaIOUIUXCS CpeACTBaMH yueOHOro mpeamera «Xumus» 1 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoHIentyanpHble monoxenus OroC COO o
B3aUMOOOYCIIOBIICHHOCTH TIIEJIeH, COIepKaHUs, pPe3yJbTaTOB OOyYeHHs M TPeOOBaHHA K YpPOBHIO
MOJITOTOBKH BBITYCKHUKOB.

Xumuueckoe oOpa3zoBaHMe, MOTydaeMOe BBITYCKHHUKaMH 00Ie00pa3oBaTeIbHOW OpraHHU3allny,
SBISIETCS HEOTHEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEpLIAIONIMM 3TalloM
peanu3aly Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, IPUCYIINX LETOCTHON
CHCTEeME XHMHYECKOTO O0pa3oBaHUs. OTH IICHHOCTH KacaloTcs IIO3HAHUS 3aKOHOB IPHUPOJIBI,
(dbopMHpOBaHKS MUPOBO33pEHHSI M OOIIEH KyJIbTYPbI YEJIOBEKA, a TAKIKE IKOJIOTUYECKH 00OOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 3/0pOBBI0O M TPHPOAHOW cpene. Peammsyercst XxuMmueckoe oOpa3oBaHHE
o0yJaroImuxcst Ha YpoBHE CpeJHero oOmiero o0pa3oBaHUs CPeCTBAMH YU4EOHOTO mpenMeTa «XUMHUs»,
CoziepKaHNe U MTOCTPOCHHE KOTOPOTO OIPE/EeICHBI B IPOrpaMMe 10 XUMHH € YUETOM crenn UKy HayKn
XMMHUH, €€ 3HaYeHUs B MO3HAHUU MPHPOJBI U B MaTEpUAIBHOM >KU3HMU OOIIECTBA, a TAKXKE C YUETOM
OOIIMX Ie7Iel M MPHUHIUIIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyi0 poJib B COBPEMEHHOM
[MBUIM3AIlMU, B CO3JaHMM HOBOW 0a3bl MaTepUANbHON KyabTyphl. OHa BHOCHUT CBOH BKJaa B
(¢bopMHpOBaHHE PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, B CO3/JaHUE LEJIOCTHOrO IMPEACTaBICHUS 00
OKpY’KaroIlleM MHpEe KaK O €IMHCTBE MPUPOJIBI U YEeIIOBEKa, KOTOpoe (popMupyeTcs B XUMUU Ha OCHOBE
ITOHUMAaHHUs BELIECTBEHHOI'O COCTAaBa OKPYKAIOIIET0 MUPA, OCO3HAHMS B3aUMOCBS3U MEXKIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHO B3aMMOIEUCTBYs C JIPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHs CTajla HEOThEMIIEMOMU
YaCThI0O MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOIO TpyJda M >KU3HHM KaKIOro wieHa
obmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHM
HalpaBjeHa Ha pelIeHHE MIOOANbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTBeTcTBUU ¢ 00UIMMHU LENSMU M IPUHIMIIAMU CPEIHETO 00IIero 00pa30BaHus COIepKaHIe
npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb W3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOHICKYIbTYpHYIO TOJITOTOBKY  OOYyYalOIIUXCS, HEOOXOAMMYID UM Ui  BBIPaOOTKH
MHUPOBO33PEHUYECKHX OPHUEHTHUPOB, YCHEITHOTO BKJIIOUEHHUS B JKU3HBb COIMYMa, IPOJODKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisromuMu npeamera «XUMUs» SBIAIOTCS 6a30Bble Kypchl — «OpraHuyeckasi XUMUs» U
«O0mas u HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHWU IO HEOPTraHWYECKONW XMMHUHU (C BKJIIOUECHHWEM 3HAHUU W3
o0mieil XuMUM) M opraHuyeckoi xumuu. @OpMUpOBaHHE TAHHOM CHUCTEMBI 3HAHUHM MpPH U3yYEHHUH



npeaMera 00ecreuynBaeT BO3MOKHOCTb PACCMOTPEHUS BCEIr0 MHOI000pa3ysl BEIECTB HA OCHOBE O0IUX
MIOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa conmepkaHus KypcoB — «Opranuyeckas xumus» u «OOIas U HeopraHudyeckas
XuMus» chopMHUpOBaHa B MpOrpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOrO IMOAXO0/Aa K H3YyYEHHUIO
y4eOHOro Marepuaia U OOyCIOBIIEHA MCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOd XHMMHHM BEIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPTAHMUECKUX COCIMHEHHH, a TaKXkKe Ha
YpOBHE CTEPEOXHMMHUYECKUX W DIJIEKTPOHHBIX IMpPEJICTaBICHUM O cTpoeHuu BemiecTB. CBeneHus 00
M3Y4aeMbIX B KypC€ BEIIECTBAX JAIOTCS B PA3BUTHHU — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX coeluHeHuil. B Kypce opraHnyeckoil XMMUU MOJy4yarOT pa3BUTHE c(HopMHpOBaHHBIE Ha
YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs TEPBOHAYAIBHBIC MPEICTABICHHUS O XUMHYECKOW CBS3H,
KJIacCU(UKALMOHHBIX TPU3HAKaX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEUIECTB OT HMX CTPOCHHS, O
XMMHYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHuss B mpeaMmere «Xumus» 0a30BOr0 YPOBHS paccMaTpUBACTCS
M3y4YeHHBII Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs TEOPETHUECCKUI MaTeprail U (DaKTOIOTHIESCKHE
CBEJICHHSI O BEUIECTBAX U XUMHUYECKOU peakiuu. Tak, B 4acCTHOCTH, B Kypce «O0miast 1 HeopraHudeckas
XUMUSD» 00yYaroIIUMCS MPEIOCTABIISIETCS BOBMOKHOCTh OCO3HAThH 3HAUCHHE TIEPUOJMUECKOTO 3aKOHA C
OGH.IGTGOpeTI/I‘IeCKI/IX U METOAOJOTNYCCKHUX HOSHHHﬁ, rny6>1<e IOHATH HCTOPUYCCKOC HN3MCHCHUC
(YHKIHI 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBICHSIOMICH W MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHMM O BaKHEWINMX BEUIECTBAX, MX COCTAaBE, CTPOCHHUHM, CBOMCTBAX H
IIPUMEHEHUH, 4 TaKXKE O XMMHMYECKHMX PEaKLIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUS
nonounHsercsa B Kypcax 10 u 11 kiaccoB aeMeHTaMu CoJIepKaHusl, UMEIOUTUMH KYJIbTYpOJIOTHUECKUN U
NPUKIAAHON XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBS3M XHMHUHM C JPYTUMH
HayKaMM, pAacKpbIBalOT €€ poJIb B IIO3HABATEIBHOW M IPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHMIO YBa)KEHHUS K IPOLECCY TBOpYECTBA B OOJACTH TEOPUU M NMPAKTHUECKUX
NPUIIOKEHUH XHMHH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO
3HaYMMBbIX IPOOJIEMax, CBA3AHHBIX C XUMHMEN, KPUTUYECKH OCMBICIMBATh HH(POPMALIUIO U IPUMEHSTH €&
JUIS TIOTIOJIHEHUSI 3HAHUM, PELIEHUS WHTEUIEKTYyaJbHBIX M AKCIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX
3ajad. B nenom conepxanue yueOHOro npeamera «XUMus» JaHHOTO YPOBHS U3YyUEHHsI OPUEHTHPOBAHO
Ha (opMHUpOBaHHE Y 00YUAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (HUIOCO(CKUX HIeH,
TaKUX Kak: MaTepualbHOE €IUHCTBO HEOPraHMYECKOro M OPraHUYecKOoro MHpa, O0OYCIOBIEHHOCTh
CBOMCTB BELIECTB MX COCTaBOM U CTPOCHHMEM, II03HABAEMOCTb IPUPOAHBIX SIBIECHUN MYTEM
HKCHEPUMEHTa U PpEIICHUs MPOTUBOPEUMH MEXTy HOBBIMH (akTaMH U  TEOPETUUYECKUMHU
NPENOChIIIKAMH, OCO3HAHHWE POJM XMMHUHU B PEIICHUH HKOJOTHYECKUX MpoOjeM, a Takxke mpobdiem
cOepexeHMsI FHEPTeTUYECKUX PECYPCOB, ChIPhS, CO3[aHNs HOBBIX TEXHOJIOIMH U MaTE€pUaoB.

B mrane perreHus 3ajad4 BOCIHMTAHHSA, PAa3BUTUS M COLHMATM3AIUU OOYYAIOUIMXCS TPHHSATHIC
OporpaMMoil MO XHMMHUHU TOAXOABl K ONPEACICHUIO COJCpPKAHUS M TIOCTPOCHUS IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCATIBHBIX YYEOHBIX AEHCTBUH, NMEIONIMX 0a30BOe 3HAUCHHUE
IUISL Pa3JInYHBIX BUJIOB JICSTEILHOCTH: PEIIeHUs Mpo0iIeM, MOUCKa, aHau3a 1 00paboTKu HHPOpMaIuy,
HEOOXOJMMBIX JUIl TIPHOOPETEHHs OIBITa TPAKTUYECKOW M HCCIEIOBATEILCKON JIeSTEIbHOCTH,
3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenomaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO oOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpPEIHEro OO0IIero oO0pa3oBaHMs, MPU ONPEACICHUM COICPIKATEIBHON XapaKTepUCTHKH Ienei
U3Y4YEeHUs] TpeAMeTa HallpaBJICHUEM [E€PBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS
(dbopMHpOBaHHE OCHOB XUMUYECKON HayKH KaK O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTHUECKON
NeSITEIbHOCTH YeJIOBEeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. C METOAMYECKON TOUYKU
3peHus TaKOM MOAXO0/ K ONPEEIICHUIO LieJed N3ydeHHsI IPEAMETA SBIISAETCS BIIOJIHE ONPaBAAHHbIM.

CornacHo JaHHOM TOYKE 3peHUs INIABHBIMU LIETSIMU U3yYCHHs npeaMera « XUMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAFOTCS:

. dbopMHpOBaHHE CHUCTEMBl XHMHUUYECKMX 3HAHMM KaK Ba)XKHEHIIEH COCTaBISIONMIEH
eCTeCTBeHHO-HaquOﬁ KapTUHBI Mupa, B OCHOBC KOTOpOfI JIexKar KIIFOYECBBIC IIOHATHA,
(GyHIaMeHTalIbHbIE 3aKOHBI W TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TOHHMaHUE



CYIIHOCTH JOCTYIHBIX O0OOIIEHUIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHUE C HCTOpUEH HX
pa3BUTHUS U CTAHOBIICHHUS;

. dbopMUpOBaHHE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peakiuil, HEOOXOAUMBIX JJIsl MPHOOPETEHUsI YMEHUI OpUEHTHPOBATHCS B MUPE BELIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCETHEBHOU KU3HMU;

L] PasBUTUC YMCHI/Iﬁ )41 CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/ICM n
OOBSCHEHHEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOIIOJICHUEM TMpaBUJl 0O€30MacHOTO OOpaIlleHus ¢
BeIIIECCTBaAMU.

Hapsimy ¢ aTtuM, comepxaTenbHash XapaKTEpPHCTHKA IEJed W 3a7a4 HM3y4deHUs IpeaMeTa B
nporpaMMe MO0 XUMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUHM C HOBBIMU IPUOPUTETAMU B
cucTteMe cpemHero obmero ooOpazoBaHus. CeromHs B TPENOJaBaHUU XUMHUH B OOJbIIEH CTETICHH
OTHAaETCsl TPEANOUYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHHs OOydeHUs, OpMEHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHKA 0O0Ie00pa30BaTeIbHON OpraHU3aIllMK, BJIAJICIONIET0O HE HAO0OpOM 3HAHUH, a
(YHKIIMOHATTLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMHU aKTHBHOTO TIONYYCHUS 3HAHHHA U
MIPUMEHEHHUSI UX B PEATHHOM JKU3HM JIJIS PEIICHHS MPAKTUICCKUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu U3yyeHUU NpeaMeTa «XHUMHUS» JOMHHHPYIOIIEee 3HAaUeHHE MPUOOpEeTaroT
TaKue eI U 3aJIa4d, KaK:

ajanTtanus OOYYaroIIMUXCS K YCIOBUSM JIMHAMUYHO Pa3BHUBAIOIIETOCS MHpa, (GOPMUPOBAHUE
MHTEJJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa30OBaHHIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY TMPUHATUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX IKU3HEHHBIX CHUTYallUsX,
CBSA3aHHBIX C BEIIECTBAMM U X IPUMEHEHHUEM;

¢dopmupoBaHUEe y O0y4arOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIMH), MMEIOLINX
YHUBEpCAJIbHOE 3HAYCHUE /IS PA3JINYHBIX BUJOB ACATEILHOCTH: PEHICHUS TPo0eM, ITONCKa, aHAIN3a U
00paboTku MHpOpMaLNU, HEOOXOIUMBIX JUIS MIPUOOPETEHUS OIbITA JESITEIbHOCTH, KOTOPas 3aHUMAeT
BA)XHOE MECTO B NMO3HAHMM XMMHH, a TAKXe I OLEHKH C TO3WIHHA IKOJOTMYEeCKOH 0Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPENy;

pa3BUTHE TO3HABATEIIbHBIX HWHTEPECOB, WHTEUICKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yyaroIuXxcsi: CIOCOOHOCTH CAMOCTOATEIBLHO MPUOOPETaTh HOBbIE 3HAHUS MO XMMHH B COOTBETCTBUU
C JKU3HEHHBIMH TOTPEOHOCTSMH, HCIOJB30BaTh COBPEMEHHBIE HMH(DOPMAIMOHHBIC TEXHOJOTHUU IS
MOKCKA U aHajIn3a y4eOHON 1 Hay4HO-TIOMYJIpHONU HH(OPMAaLUK XUMHYECKOTO COepKaHUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIILICHUS,
Ha0II0aTEIPHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOCHHO HEOOXOAMMBI, B YACTHOCTH, TIPH
ITaHUPOBAHUHA U MIPOBCACHUU XUMUUCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Y O0yYaroImuXcsl YOeKAEHHOCTH B T'YMaHHCTUYECKON HalpaBIEHHOCTH XUMUH, €€
BaXHOW POJIM B pEUIEHUH TJI00aJbHBIX MPOOJIeM PalMOHAIBHOIO MPUPOAOIOIb30BAHUS, TOMOIHEHUS
HHEPreTUYECKUX PECYypCOB M COXpPAHEHHs NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OepeXKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY 370POBBIO, a TAKXKE MPUOOPETEHUS OIbITa UCTIOIb30BaAHUS
MOJIYYEHHBIX 3HAHUM U1l MPUHSATHS TPAMOTHBIX PEHICHUH B CUTYallUAX, CBA3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMU.

B yueOGHOM miane cpemHero o0miero oopa3zoBaHus mpeaMeT «XuMus» 0a30BOr0 ypPOBHS BXOJUT
B COCTaB NpeaMeTHON obsactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OO11ee yuCII0 YacoB, OTBEAEHHBIX ISl U3YUYEHUsI XUMUH, HA 0230BOM YPOBHE CPEIHEro 00Iero
oOpa3zoBanus, coctaBiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11 kiracce — 68 yaca (2
4ac B HEJICIIO).

COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHH



IIpenMeT opraHM4ecKOd XHWMHHU: €€ BO3HHUKHOBEHHWE, PA3BUTHE W 3HAYCHUE B IIOJYYCHHUH
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus opraHudeckux coequHeHuit A. M. byrneposa, eé
OCHOBHbIE TONO0XKEHUsA. CTpyKTypHbIE (OPMYJIbl OPraHMYECKHUX BEIIECTB. [OMoyiorus, H30MepHs.
XUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o Kiaccu(pUKalUM OpPraHMYECKUX BemiecTB. HOMEHKIaTypa OpraHMYecKHX
COeUMHEHMUI (cucTeMaTHyecKas) W TpUBHAJbHBIE Ha3BaHUS Ba)KHEWIIUX TMpEACTaBUTENCH KiIaccoB
OpPraHMYECKUX BEIIECTB.

3KCHepI/IMeHTaJIBHBI€ MCTOJbl M3YUYCHHUA BCIICCTB U HUX npeBpameHHifi: O3HAKOMJICHUE C
o0Opa3liaMu OpraHWYEeCKHX BEIIECTB W MaTepuallaMd Ha HMX OCHOBE, MOJCITUPOBAHHE MOJICKYII
OpraHn4YCcCKUX BCIICCTB, Ha6J'IIOI[eHI/IC U ONMCaHuC ACMOHCTPAMOHHBIX OIIBITOB IO HNPCBpPAlICHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesonopoabl

AnKaHBI: COCTaB U CTPOECHHME, TOMOJIOTMYECKHUH psia. MeraH M 3TaH — mpocTelmme
NPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKHME M XMMUYECKHE CBOWCTBA (PEAKLMM 3aMEIlEHUs] U TOpEHHs),
HAaxO0KJICHUE B IIPUPOJIE, IIOJIyYEHHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMM psf. DTWIEH W NPONWIEH — MpocTeuue
MPE/ICTaBUTENIM  aJIKCHOB: (U3WYECKME U XUMHUYECKHE CBOMCTBAa (peaklUuUd TUIPUPOBAHUSA,
raJIor€HUPOBAHHUS, THIPATAllUH, OKUCIIEHUS U TIOJIMMEPHU3ALINN), TIOTYUEHUE U TPUMEHEHHUE.

Ankanuensl: Oyramamesn-1,3 w mermwnOyramueH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKHE
cBOMcCTBa (peakuus noauMepuszanun). [lomyuyeHrne CHHTETHYECKOT0 KaydayKa 1 Pe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psifl. ALIETUIIEH — IMPOCTEHIINI
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (QHU3NYECKHE M XUMHMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crTpoeHHe, (QU3NYECKHE U XHMHUYECKHE CBOWCTBA (pEakiuu
raJIOrT€HUPOBAHUS Y HUTPOBAHMUS), IOTYyYeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, usuieckue
U Xumuyeckue  ceoucmea  (peakyuu — 2AN02EHUPOSAHUS U  HUMPOBAHUS),  NOAYYeHue U
npumeneHnue. TOKCUYHOCTH apeHOB. ['eHeTHUecKas CBSI3b MEK/y YIVIEBOJIOPOIaMHU, IPUHAJICIKAIUMU K
Pa3IMYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKH YTIEBOAOPOAOB. [IpupoaHbIii ra3 u nmomyTHbIe HePTAHBIE Ta3bl. HedTh
u eé mnpoucxoxzaenue. CrocoObl nepepadOTKM He(TH: TMEPEeroHKa, KPEeKUHr (TepMHUYECKUH,
KaTaJIUTHYeCKuil), muponus3. [IpoaykTs! nepepaboTku HedTH, MX MPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro rnepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl WM3Y4YEHHMS BEILIECTB M HUX IPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3namM IJacTMacc, KaydyKoB M pe3uHbl, Koyulekuuu «HepTb» U «Yronb», MolenupoBaHUE
MOJIEKYJT YTJI€BOJOPOOB M TaJlOTeHONPOM3BOIHBIX, MPOBEACHUE MPAKTHUECKOW PabOThI: MOITY4YEHUE
STUJIEHA U U3YYEHHE €0 CBOWCTB.

PacuéTHble 3amaun.

Bbruucrienus o ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIECTBA MM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucsiopoacoaep:kaiye opraHudeckne coeTuHeHn st

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON W JTAHON: CTPOEHUE, (UINYECKUEe U
XUMHYECKHE CBOWCTBA (peakuWu C aKTUBHBIMH METAaJUIAMH, TalIOT€HOBOJOPOJAMH, TOPEHUE),
puMeHeHne. BoopoHble CBA3M MEXIy MOJIEKYJaMU CIHUPTOB. [IeficTBHE MeTaHOJa M 3TaHojla Ha
OpraHu3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTHJICHTIUKOIb U TIIMLEPUH: CTpOeHHUE, PU3NUYECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJEMCTBUE CO IEIOYHBIMM METAJUIaMH, Ka4eCTBEHHAs pEaklus Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHeHne rimneprHa U STUIIEHTJIUKOJISL.



deHoJI: CTpOeHHE MOJEKYNbI, (GU3NYECKHE M XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (DEeHOJa.
[Tpumenenue ¢peHoma.

Anpaerunnl U kemonsi. DopManbAeTU, alleTATbICTU: CTPOCHNE, PU3NIECKIE U XUMUIECKUE
CBOMCTBa (peaklUMHU OKHCIEHUS M BOCCTAHOBJICHMS, KAUECTBEHHbIE pEaKIUH), TMOJIy4eHHe U
MIPUMEHEHUE.

OnHOOCHOBHBIE TIpefeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHas M YKCYCHas KHCIIOTHI:
cTpoeHue, (U3NYECKHe W XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIME I Kjacca KHCIOT, PEaKIIus
BTGPHq)I/IKaI_[I/II/I), MOJIY4YCHHUC U TTPUMCHCHUC. CTeapI/IHOBaH " OJICMHOBAA KHCJIOTBI KaK MPCACTABUTCIIN
BBICIIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIA BBICIIHX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxable 3(UpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupoB. [Ipumenenne sxupoB. buomorudeckas pojb KUPOB.

VYrieBonbl: cocTaB, KiacCHUUKAIUs YIJIEBOJIOB (MOHO-, AW- M TOdHcaxapubl). [oko3a —
MPOCTEUIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbl, (PU3NUECKUE U XUMHUECKUE CBOMCTBA
(B3ammogerictBue ¢ ruapokcuaoM meau(ll), okuciaeHme amMmmmuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXICHUE B MPUPOJE, TPUMEHEHUE, OUOIIOTUYECKasT POib.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u wnemmono3a Kak mnpupofHble moiauMmepbl. CTpoeHHe KpaxMmana U IeJUTFOJIO3HI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAS PEAKIIUs C HOO0M).

DKCliepUMEHTAIbHbIE METOAbl H3Y4YeHMs] BEHIECTB M MX MpEeBpallleHHil: MpoBeJacHHE,
HaONItO/ICHUE M OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: FOPEHHE CIHPTOB, KAYECTBEHHBIC PEaKIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHEe dTaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopelictBue riunepuHa ¢ rujapokcugom Meau(ll)), ampaeruyioB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpoxcumom memu(Il), B3ammomelcTBHE Kpaxmaiaa C HOIOM),
MIPOBE/ICHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTtHble 3amaun.

Bbruucrienus no ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

A3oTCoIepKaIye OpraHuIecKie COeTMHCHU.

AMMHOKHCIIOTBHl Kak aM(OTepHbIE OpraHMYecKHe coeAMHEHUs. DPU3MUecKue U XUMHUYECKUe
CBOWCTBa aMUHOKHCIIOT (Ha MpuMepe IHIKHA). buojornueckoe 3Ha4eHne aMUHOKHUCTOT. [lenTuab.

benkn kak TNPUPOIHBIE BBICOKOMOJIEKYJIIPHBIC CcOeIuHEHUs. [lepBuYHas, BTOpHYHAS M
TpPETUYHAsl CTPYKTypa OenKoB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, IEHATYpAIs, KaUeCTBEHHBIE
peakuu Ha OCTKH.

DKCIIepUMEHTAIBHBIC METOABl W3YYCHHS BEIIECTB M WX TPEBpAICHHIA: HAOIIOJACHHE H
OIIMCAHHUC I[CMOHCTpaL[I/IOHHBIX OIIBITOB: z[eHaTypauHﬂ 6€HKOB HpI/I HaI‘peBaHI/II/I, IIBECTHBIC peaKI_II/II/I
OEJIKOB.

BbicokomosiekysipHble coeJUHeHUs

OCHOBHbBIE TIOHSITUSL XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluu, CPeaHsss MoJieKyispHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TTOJTMMEPHU3aIUs U TOJUKOHIEHCAIUS.

DKCHEepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEIIECTB M MX MPEBPAILlCHU: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYU4yKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBS3€M INpU M3y4eHUM opraHudeckod xumuu B 10 Kiacce
OCYILLECTBIISICTCS Yepe3 MCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATUH,
SABJISIFOLUXCS. CACTEMHBIMU JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmme ecTeCTBEHHO-HAYUHBIE TMOHSATHS: SBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHHTE3, KiIacCu(UKaus, TEePUOJUIHOCTb, HAOMIOJACHNE, W3MEpEeHHe, JKCIEPUMEHT,
MOJIETTUPOBAHHUE.

@duznka: Marepus, dHEprus, macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHUE BEIIeCTBA, (U3MUYECKHE BEIMYMHBI U EAMHUIIBI HX
U3MEPEHMUS.

buonorusi: xnerka, opraHusMm, Ouocdepa, OOMEH BeIIECTB B oOpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€KH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHoorus: IMUIICBBIC MNPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O0 ITMTaHWA, MOIOHIIUEC CPCIACTBA,
JICKAPpCTBCHHBIC W KOCMCTHUYCCKUC IMPCIaparbl, MAaTCpHATIbLI H3 HUCKYCCTBCHHBIX H CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue OCHOBbI XUMHMHU

XUMHUYECKUH 37eMeHT. AToM. SIpo aTromMa, H30TOMbI. DIEKTPOHHAS 000710YKa. DHEPTreTUUECKHE
YpOBHHU, TOIYypOBHU. ATOMHBIE opOuTtamm, s-, p-, d- smemeHTB.. OCOOEHHOCTH pacHpeeICHUS
JJIEKTPOHOB 10 OpOUTANSIM B aToMax »JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOMOB. DIIEKTPOHHAS
KOH(Urypamus aTOMOB.

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucreMa xumudeckux siuemeHToB [[. M. Menneneesa.
CBs3p mepuoauueckoro 3akoHa u Ilepuomumueckoil cuCTeMbl XUMUYecKuX »diemeHToB . U.
MeHngeneeBa ¢ COBpPEMEHHOM TeOpUEH CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHSI CBOICTB
XUMHUYECKHUX 3JIEMEHTOB U 00pazyeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIIaM U MepUOIaM.
3HavYeHHE NePUOJUIYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrtpoeHue BemiecTBa. XUMUYECKasi CBS3b. BHUIIbI XUMUYECKOW CBS3M (KOBAJCHTHASI HETIOJSIpHAS
U TOJspHAas, MOHHAs, MeTajimyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM XMMMYECKOH CBS3U
(oOMEHHBIN M TIOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEeKTpOOTPUIIATEILHOCTD.
Crenens okucienusd. oHBI: KATHOHBI M aHUOHEL.

BemectBa MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIeCTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKH.

IlousiTue o AUCTICPCHBIX CHUCTCMaAX. Uctunupie u KOJUIOUAHBIC pPaCTBOPHI. MaccoBas HOJIs1
BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranumyeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYECKHX BEILECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEUIECTB, IPUHAICKANINX K Pa3IMYHBIM KJIacCaM.

Xumudeckass peakmnus. Kiaccupukamuss XUMHYECKHX peakIMii B HEOPTraHWYECKOW W
OpPraHUYECKON XUMUHU. 3aKOH COXPAHEHUS MACChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU
MIPU XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3luyHbIX (GakTopoB. OOpaTUMBIC pEaKIIHH.
XuMunueckoe paBHoBecue. PaKTOPBbI, BIUAIOLIME HA COCTOAHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle
[latenne.

OnekrponuTtnueckas gucconuanus. CuinbHble u  ciabble  diekTponuThl. Cpema BOIHBIX
pPacTBOPOB BEILIECTB: KUCTas, HEUTpallbHas, MIeJT0YHAs.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu.

DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: AEMOHCTpAIUs TaOJIHIL
«Ilepuognueckas cucrema xumuyeckux odiemeHToB . M. MengeneeBa», u3ydeHHE MOJEIEH



KPUCTAUNIMYECKUX PELIETOK, HAOIIOACHNE U OMKMCAaHUE JAEMOHCTPALMOHHBIX U JA0OPAaTOPHBIX ONBITOB
(paznokeHue MepoKcHIa BOAOPOJA B MPHUCYTCTBUM KaTajau3aTopa, ONpPEAEICHHE CpPelbl pacTBOPOB
BEIIECTB C IOMOINBIO YHHUBEPCATBHOIO HMHJIUKATOPa, pPEaKUUd HMOHHOIO OOMEHa), MpOBEJEHHUE
MPaKTUYECKOi paboThl «BiusHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIum.

PacuérHbie 3agaun.

Pacuérbl 1o ypaBHEHMSIM XUMHUYECKHX DPEAKLHUKW, B TOM YUCIE TEPMOXHMHUYECKHE pPACUETHI,
PacU€Thl ¢ UCIOJIB30BAHNEM IIOHATHS «MACCOBas JOJIS BEIIECTBAY.

Heopranuveckass xumus

Hemeramnel. Ilonoxenue HemeraiioB B Ilepuoaudeckoi cucreMe XMUMHUYECKUX HJIEMEHTOB [l
N. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB. DU3NUYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIIHS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAKHEUIITNX HEMETAILJIOB (TAlIOT€HOB, Cephl, a30Ta, ¢pocdopa, yriaepona u
KPEMHHUS) U UX COETUHEHNH (OKCUA0B, KUCIOPOJACOAEPKALIMX KUCIOT, BOAOPOJHBIX COCTUHEHUI).

[IpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxkenune meramnos B llepuoauueckon cucreme xumudeckux snemeHtos I, U.
MenneneeBa. OCOOEHHOCTH CTPOECHUS DJIEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. O0mue guznueckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUH sl HANIPSHKEHUH METaIlJIOB.

XVUMUYECKUE CBOMCTBA BAXHEUIINX METAIIOB (HATPHM, KaIWUW, KAbIUH, MAarHUN, aTFOMUHUM,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHM.

O6u1me cnocoObl mosyyeHus! MeTaJIoB. [I[puMeHeHne MeTalsIoB B OBITY M TEXHHUKE.

DKCIEpUMEHTAIbHbIE METO/bl M3yYEHHUs BEUIECTB U MX MPEBPALICHUN: U3YUCHHE KOJUICKLIUU
«MeTanel U CIUIaBbl», 00pa3I[0B HEMETAIJIOB, PELICHUE SKCIEPUMEHTANBHBIX 3a7ad, HaOII0JACHUE U
OIMHMCAaHUE JIEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U LIEI0Yel, KaueCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIOB).

PacuérHble 3agayn.

Pacuétel Maccel BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe HIIU
00BEMY OJIHOTO M3 YYacTBYIOIIMX B pEaKIUU BEIIECTB, pacyéThl Macchl (00bEMA, KOJIUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJHO U3 BEILIECTB UMEET MPUMECH.

XuMHA ¥ KHU3Hb

Ponp xumum B obecreueHWH SKOJOTUYECKOW, DHEPreTUYECKOW W THUIIEBON 0€30macHOCTH,
Pa3BUTHUU MCIAUTIUHBI. Ilousarue o HAaYYHBIX MCTOAAX MO3HAHUA BCUICCTB U XUMUUCCKHUX peaKuHﬁ.

[IpencraBnenus 00 OOIMX HAayYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO IOJYYEHHs BasKHEHIINX
BEILECTB.

YenoBek B MHpE BEIIECTB U MaTE€pHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIC MaTE€pUaNbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepuanbl Jis OJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPaJIbHbIE y10OpEHUS.

XuMHs U 30pOBBE YEJIOBEKA: NpaBUiIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB, MpaBuia
0€30I1aCHOT0 MCI0JIb30BaHUS IIPENapaToB ObITOBOM XMMHUM B IOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeAMETHBIX CBSI3€d MPU U3yYEHUM OOIIEH M HeopraHWdeckod xumuu B 11
KJIACCe OCYILECTBIISICTCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK W
MOHATHUM, SBISIOIUXCS CUCTEMHBIMU JJIs OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC IMOHSTHUS: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KiaccuUKaIus, MepuoaNIHOCTb, HAOJIOEHNEe, SKCIEPUMEHT, MOJCIUPOBAaHUE, U3MEPCHHE,
SIBJICHHE.



®dusmnka: Marepus, HHEpPrus, macca, aToM, D3JEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, HSHEPreTUYEeCKUil YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BELECTBA, PU3NYECKHUE BEIIMUMHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorus: kierka, opraHu3M, 3KOCHCTeMa, Onocepa, MaKpo- U MHKPODJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrMsA: XMMHYECKast MPOMBIIIJICHHOCTb, METAJUIypIHs, INPOU3BOACTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUILEBAsI MPOMBILIUIEHHOCTD, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTh, IPOM3BOJACTBO KOCMETUYECKHMX IPENaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUU.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHMS OOYHYaIOUIMMHUCS MPOTpamMM
cpemHero oOmiero o0pa3oBaHWsA (JIMYHOCTHBIM, METANpPEAMETHBIM W TpeAMETHBIM). HayuHo-
METOAMYECKOW OCHOBOW JJIsi pa3pabOTKH MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CPEIHETO
o0m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBMM € CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS TNpeaMeTa «XHMHS» Ha YPOBHE CpPEAHEro oO0IIero oO0pa30BaHUS BBIACICHBI
CJIENYIOLIUE COCTABIIAIOLINE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOW TPaXKIAHCKOM HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4YHu¢€ MOTHBAIIMH K O6y‘ICHI/IIO;

LICJICHANPABIEHHOE Ppa3BUTHE BHYTPEHHMX YOEKAECHUH JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIMNA 0a30BOI HAYKH XHUMHUU;

FOTOBHOCTb M CIIOCOOHOCTH 06yanOH_II/IXC}I PYKOBOJACTBOBATLCA B CBOEHM JeSITelIbHOCTHU
HEHHOCTHO-CMBICJIIOBBIMHU YCTAaHOBKaMHU, IPUCYHIUMU HCJ’IOCTHOﬁ CHCTEME XUMHUYCCKOI'O O6pa3OBaHI/I${;

HaJIMYMEe MPAaBOCO3HAHMS HKOJIOTUYECKOH KYJIbTYphl U CIIOCOOHOCTH CTaBHTh IEIU M CTPOHUTH
YKU3HEHHBIE IJIaHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUS» JTOCTUTaloTCad B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOMN JI€ATEIbHOCTU B COOTBETCTBUM C TYMAaHUCTUUYECKUMU, COLUOKYIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M HJ€aJaMH POCCUHUCKOrO Tpa)kIaHCKOro oOOIIecTBa, MPUHATHIMU B
o0IecTBe HOpPMAaMHM W TMPaBWIAMU MOBEACHHS, CIOCOOCTBYIOIIMMHU IPOILIECCAaM CaMOITO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YyYarOIINXCS.

JIM9HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MpeaMeTa «XHUMHS OTPaKaT C(HOPMHUPOBAHHOCTH OIBITA
MMO3HABATEIPHOU M MTPAKTUUECKON JESITEIIbHOCTHA 00yUYaIOIIMXCs TI0 peai3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

OCO3HAHMsI OOYYAIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX TNpaB M OOA3aHHOCTEH, yBaXXEHHS K
3aKOHY U IIPaBOIOPAIKY;

MMPEACTaBJIICHUA O COUAJIBHBIX HOPpMAX U IMpaBUJIaX MCKINIHOCTHBIX OTHOILICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATETbHOCTH MPH CO3JaHUU YYEOHBIX IPOEKTOB,
peleHNH yu4eOHbIX U M03HABATEIbHbBIX 33/]a4, BHIIOJHEHUH XUMUYECKUX IKCIICPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh U NMPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX MpU
aHaJlM3e Pa3IMYHbIX BUJIOB YUEOHOU IEATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:



HNEHHOCTHOI'O OTHOICHUA K HCTOPUYCCKOMY U HAYYHOMY HACJICIUIO OTECUYECTBCHHOM XHUMUU,

YBa)XKEHUsI K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO NMPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTIIKEHUS HAYKU €CTh PEe3yNbTaT JJITUTEIbHBIX HAONIONCHUN, KPOTOTIMBBIX
AKCIIEPUMEHTAILHBIX MTOMCKOB, TIOCTOSIHHOTO TPYAa YUE€HBIX U TPAKTHKOB;

HHTEPECCAa U MO3HABATCIIbHBIX MOTHBOB B IMOJIYYCHHHU U IOCJICAYIOIICM aHAJIN3EC I/IH(l)OpMaHI/II/I (0)
NEPCAOBBIX NOCTHIKCHUAX COBpGMCHHOﬁ OTE€YECCTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XHUMHWYCCKUMH SABJICHUAMHU, U IIPUHHUMATh
OCO3HAHHBIC PCUHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OIIEGHWBAaTh CBOE TIOBEJACHHE M TIOCTYIIKM CBOMX TOBApUINEH C TO3HUIIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHHsA KYJIbTYPHI 310POBb:

MOHMMAHUS [IEHHOCTeW 3I0poBOr0 © Oe3omacHOro oOpaza IKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOrocHHsI TpaBUiI 6€30MACHOTO OOPAICHHSI C BEIIECTBAMU B OBITY, IOBCEAHEBHOW KU3HU U B
TPYAOBOH AEATEIbHOCTH;

MOHUMAaHHUS [IEHHOCTH MPAaBWJ WHIWBHAYATHHOTO M KOJUICKTHUBHOTO O€301MaCHOTO TIOBEICHHS B
CUTYalHUsIX, YTPOKAOLIUX 30POBbIO U KU3HU JIOJIEH;

OCO3HAHMSI TMOCIEACTBUM W HENPHUATHS BpEeIHBIX MPHUBBIYEK (YMOTPeOJICHUs aJIKOTOJIA,
HapKOTUKOB, KypeHHs);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATENLCKONH  JESTENbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 3ajjad COLIMATbHOM HallPaBI€HHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Npodeccuil pa3IMdHOTo poja, B TOM YKCIE Ha OCHOBE
MNPUMCHCHUS NPCIAMCETHBIX 3HAHUH 110 XUMUU,

YBa)X€HUs K TPYAY, JIOASIM TPYyJa U pe3yJIbTaTaM TPYIOBOH ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIILHOW TpaeKTOpUU OOpa3oBaHUs, Oymymien
HpO(beCCI/II/I H pcajm3anuun COGCTBCHHBIX JKU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX HHTCPCCOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBAa;

6) IK0JI0OrM4eCcKOro BOCIMTAHUSA:

9KOJIOTUUYECKH I1eJIECO00Pa3HOT0 OTHOIICHUS K MMPUPO/IC, KaK UICTOYHUKY CYIIIECTBOBAHUS KU3HHU
Ha 3emie;

NOHMMAaHUS TJI00AJBHOTO XapakTepa SKOJIOTMYECKHX MpoOJieM, BIUSHUS 3KOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMATIBHOM CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIONB30BAHUS JTOCTHKEHUN XUMHUHM JUIsI PEIICHUS BOIMPOCOB
paIOHaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HEMPUATUSA IECUCTBUM, MPUHOCSIIIUX BPEI OKPYX AIOWIEH MPUPOAHON Cpele, YMEHUs
IMPOTrHO3UPOBATH He6HaFOHpI/I$ITHBIe OKOJIOTMYCCKHUEC TMOCICACTBUA MNMPCANPHUHUMACMBIX ,Z[GﬁCTBHfI u
MPeoTBPALIATh UX;

HaJIM4YUg  pa3BUTOrO  3KOJOTIMYCCKOI'0  MBIINUICHUA, 3KOJIOTHYECKOM KYyJIbTYpbI, OIIbITA
JCATCIIBHOCTH 9KOJIOTHYECKOH HaIpaBJICHHOCTH, YMCHUSA PYKOBOJACTBOBATLCA MMH B HOSHaBaTeHBHOﬁ,



KOMMYHUKaTHBHOW ¥ COIMANbHOW NPAKTHKE, CIOCOOHOCTH M YMEHHS AaKTHBHO IPOTHBOCTOSTH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayK{ U OOLLECTBEHHOM MIPAKTHUKH;

NOHUMaHMs CHeUu(UKA XUMHH Kak HayKd, OCO3HaHus e pond B (HOpMUPOBAHHH
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3JaHUM LIEJTOCTHOTO NPEACTABICHUs 00 OKPYXAIOLEM MHpe
KaK O €IMHCTBE MPUPObI M YEIOBEKa, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH MTPOoOIeM
COXPAHEHHUs IPUPOJAHOTIO PABHOBECUS;

yOexXIEHHOCTH B 0CO00H 3HAUMMOCTM XMMUHU U1 COBPEMEHHOM IMBWIM3ALMM: B €€
T'YMaHHCTHYECKOI HANpaBIE€HHOCTH U BAXKHOW POJIM B CO3aHUU HOBOI 0a3bl MaTepUanbHOI KyJIbTYpHI,
peleHNH TI00anbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS UYEIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM U SKOJIOTUYECKOH Oe30MaCHOCTH, B Pa3BUTHU METULIMHBI, 0OSCIIEYCHUN YCIIOBHH YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(MOPTHOM JKU3HU KaXKJI0T0 4JIeHa 00I1eCTBa;

€CTECTBEHHO-HAyYHOU IPaMOTHOCTHU: MOHUMAHHUSI CYIIIHOCTH METOOB IMO3HAHMUSI, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHU HCIIOIH30BATh MOJydYaeMble 3HAHUS JJIsl aHATN3a U 00BICHEHUS
SBJIGHUN OKPYXAIOIIET0 MHUpPa U NMPOUCXOAAIIMX B HEM M3MEHEHUH, yMEHHUS JienaTb 00OCHOBaHHBIC
3aKJIFOYCHUS Ha OCHOBE HAYYHBIX (DaKTOB M MMEIOIINXCS JAHHBIX C IENbI0 MOJYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIFHO MCIOJIB30BaTh XHMHYECKHE 3HAHUS AJI pCHICHUSA npo6neM B
PCAIBbHBIX )XU3HCHHBIX CUTYallHAX,

HHTEpPECA K ITO3HAHUIO U HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHUU C JKU3HECHHBIMU HOTpCGHOCTSIMI/I;

WHTEpeca K 0COOEHHOCTSM TPY/a B pa3audHbIX chepax mpodhecCuoHATBHON eATeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4EOHOTO IpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
oO1mero o0pa3oBaHus BKIFOYAIOT:

3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTHHAPHEIC
(MexnpeaMeTHbIE) OOILIeHayUYHbIe MOHATHUS, OTPAKAIOUIME IEJIOCTHOCTh HAYYHON KapTUHBI MHpa H
cnienn(UKy METOJIOB TIO3HAHUS, HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEUIECTBO, SHEPTHS,
SIBIIGHUE, TPOLIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
rccaea0BaHue, HAOM0ICHNE, U3MEPEHHE, SKCTICPUMEHT | JIPyTHE);

YHUBEpCallbHbIe ydeOHBbIC NeicTBHS (TTO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYIATUBHBIC),
obecnieunBaromue (HopMuUpoBaHHe (YHKIMOHATHHOH TI'PAMOTHOCTH W COLMAIBHON KOMIIETEHIHH
0o0yJaronumxcs;

CIOCOOHOCTh o0yJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTTHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHbIE yueOHbIE NEHCTBUS B MO3HABATEIbHON M COLMAIBHON
MPaKTHUKE.

MeTaHpeZ[MeTHHG PE3YyIbTAaThI OTpaxaroT OBJIaACHUC YHUBCPCAJIbHBIMU y‘-ICGHBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PETYJIATHUBHBIMU HeﬁCTBHHMH.

OBJjaieHNe YHUBEPCAJTbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:
1) 6a3oBble JIOTUYECKHE TeCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJHpPOBaTh M aKTyaJM3UpPOBaTh  MpoOJieMy, BCECTOPOHHE €€
paccMaTpUBaTh;

OnmpeaAcIATh LHEIN ACATCIIBHOCTH, 3ajjaBas MapaMETPbl U KPUTECPUU UX JOCTUKCHHUA, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C MMOCTABJIICHHBIMHA LCIISIMU,



HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAHHUH HpI/IéMI)I JOTHYECKOIO MBIIIJICHHUA — BBIACIATH
XapPaKTCPHBIC MPU3HAKA MMOHATHH U YCTaHABJIMBATh UX B3aUMOCBSA3b, UCII0JIB30BATh COOTBCTCTBYIOUINC
IIOHATHUSA OJIA 0OBACHCHHS OTACIBHBIX d)aKTOB n HBHCHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIyKTHUBHBIC, NETYKTUBHBIC, TIO0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYUS B pPAaCCMaTPUBAEMbIX SBICHHSIX, (POPMYIHpPOBaTH BHIBOABI U
3aKJTIIOYEHUS;

IPUMEHATh B IPOLIECCE IMO3HAHMSI, HCIOJb3YEMbIE B XHMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIU, NPeoOpa3OBbIBATh MOJEIbHBIC NPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI) 3JIE€MEHTa,
XUMU4eckas popMyna, ypaBHEHHE XUMUYECKON PEaKIMU — MPH PELICHUH Y4eOHBIX MO3HABATEIbHBIX U
IIPAKTUYECKUX 3314, IPUMEHATh HaA3BaHHBIE MOJICIIbHBIC IIPEICTABICHHUS IS BBIABICHUS XapaKTEPHBIX
IIPU3HAKOB U3Y4aeMbIX BELIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMHUYECKUX PEaAKITUI;

(opMynHpoBaTh LIETH U 337ja4d UCCIIEJOBAHUS, UCIIOJIb30BaTh [IOCTABIEHHBIE M CAMOCTOSITEIBHO
c(OpMyIHpPOBaHHBIE BOMPOCHI B KadeCTBE WMHCTPYMEHTa IO3HAHUS M OCHOBBI IS (DOPMHUPOBAHMS
TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIAJECTh HABBIKAMU  CAMOCTOSITEIBHOTO IUIAHUPOBAHHMS M IHPOBEIEHUS  YyYCHHUYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsS HAOMIOAATh 3a XOJOM IHpOIEcCa, CaMOCTOSATEIBHO
IIPOrHO3UPOBATh €r0 Pe3ynbTaT, GOPMYIUPOBATh 00OOIIEHNS U BBIBOABI OTHOCUTEIIBHO IOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHNUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIEIaHHON paboTe;

NpUOOpETaTh OMBIT YYCHUUYECKOIN HCCIIe0BaTeNbCKOW U MPOEKTHOM AESITeTbHOCTH, MPOSIBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHHOMY IMOHWCKY METOJIOB PEIICHHS MPAKTUYEeCKHX 3a/ad,
MPUMEHEHUIO PA3TUYHBIX METO/IOB TTO3HAHMUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCSA B PA3IUYHBIX HMCTOYHUKAX HWHGOpMalnuu (HAY4HO-TIOMYJSpHas JTUTEparypa
XUMHUYECKOT0 COJIep KaHUsl, CIIpaBOYHbIe mocolus, pecypcbl HTepHeTa), aHaTu3UupoBaTh HHPOPMAIIIO
pa3NUYHBIX BUAOB M (GOPM MPEICTABICHHS, KPUTUYECKH OLEHHBATh €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3aMpOChl M TPUMEHATH pa3IMYHBIE METOABI TMPU TIOUCKE U OTOOpe
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 33724 OMPEAeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HMH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH H
Pa3JIMYHBIX [TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (DOpPMY NpEACTaBICHUS HWHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIOJIB30BaTh HAYYHBIH SI3BIK B KAQU4ECTBE CPEJICTBA MPU PadOTe ¢ XUMHUYECKOH HH(pOpMaIueii:
OPUMEHATh MEXIpeIMEeTHbIE ((pU3nYeckue M MaTeMaTHYeCKHWe) 3HAKHM W CHMBOJIBL, (POPMYIIBI,
a00peBHaTyphI, HOMEHKIIATYDY;

HCIIOJBb30BaTh U HpCO6p330BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPEACTBA HATTIAAHOCTH.
OBnaueHne YHuBEpCaJbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSAMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJl¢ AWaiora W/WIU JIHUCKYCCHH,
BBICKA3bIBaTh WUJIeH, (POPMYIHPOBATH CBOM MPEAJIOKEHNS OTHOCUTEIHHO BBIMOJIHEHHS MPEII0KEHHON
3a/1a4u;

BBICTYIIATb C IIPE3CHTALlMEW pe3yJbTaTOB I103HABATEIbHOU JAEATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJHEHUU XHMHUYECKOIO JKCIIEPUMEHTA,
NPAaKTUYECKOH paboOThl MO MCCIEIOBAaHMIO CBOWCTB M3Y4aeMBIX BELIECTB, pealu3alui y4eOHOTro



npoekTa u  (QopMynHpoBaTh BBIBOABI IO pe3ylbTaTaM NPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COTJIACOBAHUS TIO3UIIHMH B X0/1e 00CYKICHUS 1 0OMEHAa MHEHUSIMHU.

OBilajieHNe YHHBEPCAIbHBIMH PeryssTUBHbIMU 1€l CTBUSAMU:

CaMOCTOATCIIBHO TNIAHHUPOBATH W OCYHICCTBIIAATH CBOIO IMO3HABATCIIbBHYIO JACATCIILHOCTD,
ompenenss e€ NeNMW W 3aJadd, KOHTPOJIHMPOBATH M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeJyUIaraeMblii AITOPUTM JCHCTBUI MPHU BHIOJHEHNN YIEOHBIX M UCCIIEAOBATENBCKUX 3a/1a4, BEIOMPATh
HanOosiee 3PGEeKTUBHBIN CIOCOO0 WX PEIMICHUs] C y4ETOM TOJIYYCHHUS HOBBIX 3HAHMM O BEIIECTBaX M
XUMHUYCCKUX PCAKIUAX,

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.
NPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckast XuMHUs» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEJICTABICHHA O XHWMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN MPUPOABI, B GOPMUPOBAHUH MBIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (DYHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOMUMOW AJIs pElICHHs MPAKTHUYECKHX 3a1ad U
AKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MPUPOIHOI cpeie;

BJIAJICHUE CHCTEMOM XMMHMYECKHX 3HAHMM, KOTOPas BKIIIOYAET: OCHOBOIIOJATAIOIINE IOHATHUS
(XMMHYECKMII ~ DJIEMEHT, aToM, OJJIEKTpOHHas 000JI0YKa aToMa, MOJIEKYNa, BAJIEHTHOCTD,
JIEKTPOOTPHUILIATEIBHOCTh, XMMUYECKAsl CBS3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas U COKpalIEHHAas),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIepoJHBIN CKeleT, (pyHKIMOHANbHAs TPYyIMIa, pajuKal,
U30MEpPHs], U30MEPBL, TOMOJIOTMYECKUH PsAll, TOMOJIOTH, YIJI€BOIOPOABI, KHCIOPOX U a30TCOAEPKAILUE
COEIMHEHMS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU U
3aKOHBI (TEOpUsI CTPOCHHS OpraHudeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMMHMH; MHUPOBO33PEHUECKUE 3HAHUS, JIeXKallue B
OCHOBE TOHMMaHUS IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTUYECKHE CBEAECHUS O
CBOHCTBaxX, COCTaBe, MOJYyYCHUH M O€30M1aCHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHMYECKUX BEIECTB B
OBITY M IPAKTUYECKON JEATEIILHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapaKTEpHbIE NMPHU3HAKU MOHATHH, yCTaHABIUBATh HX
B3aMMOCBA3b, MCIIOJNB30BATh COOTBETCTBYIOIIME IIOHATHS IPU OINHCAHUU COCTaBa, CTPOCHUA U
IIPEBPALLICHUI OPraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh yMEHHN HCIIOJNB30BAaTh XUMHUYECKYI0 CHMBOJHUKY JUJIsSi COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaml€HHOM) (OopMyll OpraHWYeCKUX BEUIECTB U
YpaBHCHHI XUMHUYECKUX pEaKIUi, WU3rOTaBIUBATh MOJEIH MOJEKYNl OPTraHWYEeCKHX BEIIECTB IS
WUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IPHHAUICKHOCTh H3YYEHHBIX OPraHUYECKUX
BELIECTB M0 MX COCTaBY M CTPOCHMIO K OIpenelIEHHOMY KiacCy/Tpymme COequHEHHH (YIriieBOAOPOIbL,
KHUCJIOPOA U a30TCOACPKAIUEC COCANHCHNA, BBICOKOMOJICKYJIAAPHBIC CO€I[I/IHCHI/I$I), JaBaThb UM Ha3BaHUA
o cucrematnueckor HomeHkiarype (IUPAC), a Takxe mpUBOIUTH TPUBHAIbHBIEC HA3BAHUS OTICITBHBIX
OpraHu4YCeCKuXx BCIICCTB (E)TI/IJICH, MNpOINUJICH, AaUCTUJICH, OTHUJICHITIMKOJb, TJHWLOCPUH, (I)GHOJI,
dbopManbaerus, aneTanbAeruj, MypaBbHHAs KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBAs KUCIIOTA, TIIF0K03a, GPYKTO3a, KpaxMal, [eJUTI0NI03a, TIHIIHH);

C(l)OpMI/IpOBaHHOCTI: YMCHUA  OHNpPCACIATL BUIBI XHMHYECKON CBSI3H B OpTaHHUYCCKUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);

C(OPMHPOBAHHOCTb YMEHUS MPUMEHSTH MOJOXKEHNUS TEOPUU CTPOECHUS OPTaHUYECKUX BEILIECTB
A. M. BytnepoBa a5 00bsICHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTAaBAa U CTPOCHUS; 3aKOH
COXPAHEHHS MaCChl BEIECTB;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepPU30BaTh COCTaB, CTPOCHHE, (HM3MUECKUE U XHUMHUYECKUE
CBOWMCTBA THUIWYHBIX MPEJACTABUTEICH pa3IUYHBIX KIJIACCOB OPraHWYECKUX BEIISCTB (METaH, 3TaH,
STWICH, NpPOIMWICH, aleTwieH, Oyraauen-1,3, MerwnOyramuen-1,3, OeH30i, METaHON, JTAHOI,



STWIEHIJIUKOJb, TJIHMIEPUH, (EHOJ, aleTalbJerujl, MypaBbHHas MU YKCYCHas KHCIIOTBHI, TJIOKO3a,
Kpaxmall, LeJIJII0J103a, aMUHOYKCYCHAasI KUCIIOTa), NIUIIOCTPUPOBATh N€HETUYECKYIO CBSI3b MEXKAY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUNA C UCTIOIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO CHIpbs (HE(Th,
MPUPOAHBINA Ta3, yroiib), CIOCOOBI WX TepepabOTKM M TPAKTHUECKOE MPUMEHEHHE IPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS MO XUMHUYECKHUM YpaBHEHMSIM (Macchl,
00bEMa, KOIMYECTBa MCXOJHOTO BELIECTBA MM MPOAYKTAa PEAKIMM 10 HM3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHUH BJIANETh CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCMOJIb3YEMbIX B XUMUU IMPH H3YYEHUHU BEHIECTB M XUMHUYECKHUX SIBJICHUHN (HaOmoneHue,
HU3MEPEHHE, SKCIEPUMEHT, MOJEJIMPOBAHUE), HCIOJIb30BATh CHUCTEMHbIC XMMHYECKUE 3HAHUS IS
MPUHATHS DPEIICHUM B KOHKPETHBIX JKW3HEHHBIX CHUTYallUsX, CBA3AaHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUN COONIONATh NpaBUiIa TIOJIB30BAaHUS XHWMHYECKOM TOCYIOH U
a0opaTOpHBIM O0OpYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHWs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHSAMU TI0 BBIITOJHEHHIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIOJHATH XUMHYECKUH OIKCHEPUMEHT
(IpeBpalieHusi OpraHUnYeCKUX BEIISCTB NPY HATPEBAHHH, MTOJTYICHUE dTHIICHA W U3YYCHUE eT0 CBONCTB,
KaQUCCTBCHHLIC PCAKIUHU OPraHUYCCKUX BCHICCTB, ACHATYpaAlHA 6CJIKOB pu Harp€BaHWH, HBCTHLIC
peakmuu OCJIKOB) B COOTBETCTBUH C MPaBUJIaMHU TEXHUKH 0€30MMaCHOCTHU MPHU OOpaIlleHUH ¢ BEIIeCTBaAMH
U 1abOpaTOpHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3YNbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opme
3alUCH  YpaBHEHHWH COOTBETCTBYIOIIMX pEaKIuid W (QOpPMyTUpOBaTH BBIBOJBI HA OCHOBE OJTHX
pe3yabTaToB;

C(OPMHUPOBAHHOCTh yYMEHUH KPUTUYECKH AaHAIU3UPOBATh XHUMHMUYECKYI0 HH(GOpMALHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHPOpManuu, UHTEpHET U APYTrux);

c(hOpMUPOBAHHOCTh YMEHUI COOIIOIaTh TIPABHIIA IKOJIIOTUYECKH 1€1eCO00Pa3HOr0 MOBEICHUS B
OBITY W TPYIOBOH IESTETHHOCTH B IEISIX COXPAHEHHUSI CBOECTO 3[0POBBS M OKPYKAIONICH MPUPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWCTBHUS Ha KUBBIC OPTaHU3MBI OIMPEIEIEHHBIX OPTaHHMYECKUX
BEIIECTB, TOHWUMas cmbici mokasatens [1/IK, moscHAThP Ha mpuMepax CrocoObl yMEHBIIECHUS U
MPEIOTBPAIIECHHUS UX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;

JIA o6yqalonmxc;{ C OrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBbA: YMCHUC INPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX IMMO3HAaHHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JJIs1 CJICIBbIX H CHaGOBI/II[HH_II/IX 06yan0H1ch;1: YMCHHUC MUCIIOJIb30BATh peﬂbe(bHO-TO‘Ie‘IHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeOpraHndeckass XMMHUs» OTPaKaIoT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHMHUYECKOH COCTABISAIONICH €CTECTBEHHO-HAYIHOU
KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN MPUPOABI, B GOPMUPOBAHUH MBIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (DYHKIMOHAIBLHON T'PaMOTHOCTH, HEOOXOMUMOW IJis pPElICHHs MPAKTHYECKHX 3aaad U
AKOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOIHOIL cpejie;

BIIQZICHUE CHCTEMOM XMUMHYECKHUX 3HAHWUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE TOHSTHS
(XMMUYECKHUH DIIEMEHT, aTOM, U30TOII, S-, P-, d- SIEKTPOHHBIE OPOUTAII ATOMOB, MOH, MOJICKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BAJICHTHOCTB, AJIEKTPOOTPHUIIATEILHOCTh, CTETNICHh OKHUCICHUS, XMMHYECKasi CBS3h
(koBayeHTHAs, HOHHAs, METAJUITMYECKasi, BOJOPOAHAs), KPUCTAUIMUECKAsT PEIIETKA, TUIIBI XUMHUYECKUX
peakmuii, pacTBOp, DJICKTPOIUTHI, HEIJICKTPOIMTHI, SJIECKTPOJIUTHYECKAS THUCCOIMAINS, OKHUCIIHUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUUYECKON PEaKIINK, XUMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpUst
AJIEKTPOJIUTAYECKON aucconuranuu, nepuomudyeckui 3akoH [[. M. MenpgeneeBa, 3aKOH COXpaHECHUS
Macchl BEIIECTB, 3aKOH COXpPAaHEHMs W TMPEBPALLEHUS OSHEPruu IpPH XUMHYECKHX peaKLUsX),



3aKOHOMECPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHH, MHUPOBO33PCHYCCKUC 3HAHH:A, JICKAIIUC B OCHOBC
IMNOHUMAHUA TMPUINHHOCTH H CUCTCMHOCTU XHUMHYCCKUX HBHCHHﬁ, @aKTOHOFH‘{eCKI/IC CBCIACHHUA O
CBOﬁCTBaX, COCTaBE, MOJIYYCHHUHN U 0€3011aCHOM MCITOJb30BAaHUH BayKHEHIITNX HEOPTraHUYCCKUX BCHICCTB
B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

c(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHbIE NMPHU3HAKU MOHATHH, yCTaHABIUBATh UX
B3aMMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHUS PU ONIMCAHUN HEOPTAaHUYECKUX BEIECTB U UX
[IPEBPAILICHU;

c(OpPMHPOBAHHOCTh YMEHHH HCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS (POpMyII
BEIIECTB W YpPaBHCHUN XHMMHYECKUX peakmuii, cucremarndeckyro HomeHkiaatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTJIEIbHBIX HEOPraHNYECKUX BELIECTB (YrapHBIN ra3, yrJIEKUCIbIM ra3, aMMHUakx,
raméHasi U3BeCTh, HeranéHas U3BeCTh, IUTHEBAs COJA, MUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUU OMPEIENATh BaJCHTHOCTh M CTEIECHb OKHUCICHUS XUMHYECKHX
AJIEMEHTOB B COCIWHEHUSX PA3IUYHOTO COCTaBa, BUJ XMMHYECKOW CBs3M (KOBaJICHTHAs, WOHHA,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COEMHEHUSIX, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIlleCTBa
(aToMHasi, MOJIEKyJIApHAas, WOHHAs, MeETaJUIMUecKas), XapakTep Cpenbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHUI yCTaHABIUBAThH MPUHAIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB IO MX
COCTaBYy K OIpeNeIEHHOMY KIIacCy/TpyIile COequHEHUH (ITPOCThIe BElecTBa — METaIbl U HEMETaJLIbl,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUH PaCKpBIBaTh CMBICT Tepuoandeckoro 3akoHa [I. . Menneneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
aneMeHTOB 1-4 mepuonoB Ilepuomnueckoir cuctembl xumuueckux sneMeHtoB [[. M. MeHnneneena,
UCTOJNB3ysl TOHATHS «S-, P-, d-3JMEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE YPOBHU», OOBACHATDH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIMHEHUN IO NEpUONaM M
rpynmnaM [lepuonndeckoil cucteMsl XUMUYECKUX 3JIeMeHTOB []. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBaTH) OOIIHE XHUMHYECKHE CBOWCTBA
HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATH CYIICCTBOBAHHE T'CHETUYECKOW CBS3H
MEXIYy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOINBIO YPaBHEHUU COOTBETCTBYIOIIUX XUMHYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XMMUYECKHE pEaKIMH [0 Pa3IUYHbIM
IpU3HAKAM (YUCIy U COCTaBY PEArupyrolluX BEIIECTB, TEIUIOBOMY 3G (EeKTy peakluu, U3MEHEHHIO
CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIaCTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUUW COCTaBJIATh YPABHEHHS PEAKIHUW PAa3TMYHBIX THUIIOB, MOJHBIC U
COKpalI€HHbIE YpaBHEHHUS peakUuii HOHHOIO OOMEHA, YUYUThIBasl YCIOBUS, IPU KOTOPBIX 3THU PEaKIUU
UIYT 0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKINH, MOATBEPKIAAIOIINE KAa4eCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BELIECTB, PACHO3HABATH OMNBITHBIM IIYTEM HOHBI, IPHUCYTCTBYIOLIHUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PpACKpbhIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIMii OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OalaHca ITHX PeaKIuii;

c(OPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peaklud OT
pasIUUHBIX (DAKTOPOB; XapakTep CMEIMICHHS XUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIEKAIIUEe B OCHOBE
MIPOMBIIIJICHHOTO MOJYYeHHs] CEPHOM KHUCIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEICTaBICHUN
00 O0IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHUECKUX MPOOIeMax XUMHUECKOTO MPOU3BOICTBA,

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ IMPOBOAWUTE BBIYUCICHHUA C HCIIOJIB30BAHHUEM IIOHATHA «MAacCOBas
A0Jid BCUICCTBA B PAaCTBOPCH, O0O0BEMHBIX OTHOIICHUN Ta30B npu XUMHUYCCKHUX PCAKIHAX, MACCHL



BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BbEMY OJHOTO W3
YYacTBYIONINX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(h(dekTa peakuum Ha OCHOBE 3aKOHOB COXPaHCHHS
MAacchl BEUIECTB, MPEBPAILIEHUS U COXPAaHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUHN COOMIOATh MpaBWa TOJb30BAaHUS XWMHUUYECKOW TIOCYIAOH U
1a00opaTOpHBIM O0OPYJOBAaHMEM, a TaKKe IMpaBHia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBIITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIMBITOB;

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJNHATH XUMHUYECKHH SKCIEPUMEHT
(pa3noxeHne NepoKCHIa BOAOpPOJA B MPUCYTCTBHHM KaTaJM3aTOpa, OINpPEIEIIEHHE Cpelbl pacTBOPOB
BEIECTB C IOMOIIbIO YHHBEPCATHHOTO WHAMKATOPA, BIMSHHE PAa3IMYHBIX (AKTOPOB HA CKOPOCTH
XMMHAYECKON PeaKlnu, peaklud MOHHOrOo OOMEeHa, KaueCTBEHHBIE PEeakIMH Ha Cyiabdar-, KapOoHaT- U
XJIOPHJ-aHHOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33ja4 10 TeMaM «MeTauiel» U
«Hewmeramibl») B COOTBETCTBUM C MPaBHJIAMH TEXHUKH 0€30MaCHOCTH MPU OOpAIIEHUH C BEIIECTBAMH U
71a00paTOPHBIM 000pYJOBAaHHEM, NPEICTABIATH PE3YJIbTaThl XUMHYECKOTO SKCHepUMeHTa B (opme
3allUCH YpaBHEHHH COOTBETCTBYIOIIMX peakIuid U (QOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTHUX
PE3yIbTaTOB;

c(OPMHPOBAHHOCTh yYMEHUN KPUTHUYECKH AaHATU3UPOBATh XHUMHYECKYI0 HWH(OpMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKAINK, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOTO TOBEICHHS B
OBITY ¥ TPYJOBOW JEATETHLHOCTH B ILIETSX COXPAHEHHS CBOETO 3JI0POBbS M OKPYXAIOMICH MPHUPOIHOM
Cpezbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA )KMBBIC OPTraHU3MBI OMPEICIEHHBIX BEIIECTB, MTOHMMAs
cmbicn mokazatens I[I/IK, mosicHATH Ha mpuMepax CrocoObl yMEHBIICHUS U TPEeNOTBpAILEHUS HUX
BPEITHOTO BO3ACHUCTBUS Ha OPTaHU3M YEIIOBEKA;

JIA o6yqalonmxc;{ C OrpaHUYCHHBIMH BO3MOXXHOCTSAMU 30POBbA: YMCHUC IMPUMCHATHL 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX IMMO3HAHHA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUId CIeNbIX W CIa0OBUAALIMX OOYYarOUXCSA: YMEHHE HCIOJb30BaTh Pelbe()HO-TOYEUHYIO
cucremy obo3HaueHuit JI. bpaiiss 11t 3anucu XuMuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Beere Konrpomsusie | Tipaxriseckue f,gffooBBa]}I;)mme
padoTsI padoTsI pecypcebl
Paszgen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMHUM
11 [Ipenmet oprannyeckoit xuMuu. Teopus cTpoeHUs 3 0 0
opranudeckux coenunenuit A. M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YrIeBOAOPOIbI — AJTKAHBI 2 0 0
2.2 HenpenenbHbie yrieBogopoIbl: aJKeHbl, AIKAAUEHbI, aJTKHUHBI 6 0 1
23 ApoMaTnyecKkue yriieBoAaopO bl 2 0 0
24 [TpupoHBIe HICTOYHUKH YTIIEBOJIOPOIOB U UX IepepadboTKa 3 1 0
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:xanue opranniecKue coeuHeHNUsI
3.1 Cruptel. ®enon 3 0 0
3.2 Anpnerunpl. KapooHoBbie KucoThI. ClI0XHBIC d(DUPHI 7 0 1
3.3 VrieBoanl 3 1 0
Hroro no pazneny 13

Pasznen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUst




4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3 0 0
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKyIsIpHbIE COeIHHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 0 0
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaunmeHoBaHMe pa3iesioB 4 TeM NPOrpaMMbl Beero Korponsmere | Tpaxrmieckie f)]:j;l)g?oo:a]::;b““e
padoThI padoThbI pecypchl
Pa3nes 1. Teoperndeckue 0CHOBbI XMMHMH
1.1 Crpoenue atomoB. [lepuoanueckuii 3axon u [lepuoanueckas 6 0 0
cucteMa xuMudeckux sneMeHToB [l. 1. MenaeneeBa
1.2 Ctpoenue BemniecTBa. MHOTrOOOpasue BEIIECTB 8 0 0
1.3 XUMUYECKUE PEaKIINU 12 1 1
Htoro no paszneny 26
Pa3nea 2. Heopranuyeckasi Xumusi
2.1 Meraibl 12 0 1
2.2 Hewmeramisl 18 1 1
23 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 4 0 0
Uroro no pazaeny 34




Pa3zgen 3. Xumus 1 ;Ku3HbL

3.1 XuMus U 5KU3Hb 8 0 0
Hroro no pasneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3
IHHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Jlara uudgposbie
Noen/m | Tema YPoOKa Beero KOHTpO.JIbHBIe HpaKaneCKne H3yYeHust OﬁpagogaTeﬂbe]e
padoThI PadoThI pecypcesl
1 IIpenmer opraHn4eckoi XUMHUH, €€ BOSHUKHOBECHHUE, 1 0 0
pa3BUTHE U 3HAYEHUE
) Teopust cTpoeHUs OpraHuyYeCcKuX coeauHeHuid A. M. 1 0 0
byrnepoBa, €€ OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccu(pUKaUy OPraHUUECKUX BEIIECTB.
3 Homenknarypa (cucreMatnueckasi) ¥ TPUBHAIIbHBIE 1 0 0
HAa3BaHUs OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH P 1 0 0
5 MertaH 1 3TaH — NPOCTEUIINE MPEACTABUTEIIN AJIKAHOB 1 0 0
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 0 0
7 OTUJIEH U IPONUJIEH — MPOCTEUIIHNE TPEACTABUTEIIN 1 0 0
AJIKEHOB
] [Ipaktuueckas padora Ne 1. «[lomyuenue sTuneHa u 1 0 |

M3yYEHHE €r0 CBOMCTBY




Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
[TomydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI

10

AJNKHUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUECKUN Psil. ALETHUIIEH — IPOCTENINI
IIPEICTaBUTEND aJIKHHOB

11

Brlunciienns Mo ypaBHEHHIO XUMHUECKON PEaKIuu

12

ApeHbl: 6eH30J1 U TONTY0JI. TOKCHYHOCTh apEHOB

13

['eHeTndeckast CBA3b yriaeBOAOPOIOB, MPUHAICKAIINX K
Pa3IUYHBIM KJ1accaM

14

[IpupoHBIC HCTOYHUKH YTIIEBOIOPOAOB: IPUPOIHBINA Ta3 U
HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOTYKTHI €&
nepepadoTKu

15

[IpupoHBIC HCTOYHUKH YTIIEBOIOPOAOB: IPUPOIHBINA Ta3 U
HOIyTHBIE HEPTSHbIE ra3bl, HEPTh U MPOJYKTHI €&
nepepadoTKu

16

KoHnTtposbHas paboTta mo pa3aeny «YTaeBoa0pOab»

17

[IpenenbHBIC OTHOATOMHBIC CIIUPTHI: METAHOJI U ATAHOJL.
Bonopoanas cBs3b

18

MHoroaroMHbIe CIIUPTHBI: STUJICHTJIMKOJIb U TTTULCPHUH

19

@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUYECKUE
CBOICTBA, IPUMEHEHHUE

20

Anpaerupl: GopMaIbACTUA U alleTAIbISTH . AIIETOH

21

OnHOOCHOBHEIE MpeebHbIE KApOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAasI

22

[TpakTrueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOM
KHCIJIOTBD»

23

CTeapI/IHOBa}I " OJICMHOBAs KUCJIOTHI, KaK MPCACTABUTCIIN




BBICIIIHNX Kap6OHOBBIX KHCIIOT

Mpgb1a KaK COJU BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC

24 . 1
JIeHCTBHE

75 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1
TMunponus crnoxHBIX 3PUPOB

2% Kupsl: ruaponus, npuMeHeHue, ONOIOTUYECKas POITb 1
KUPOB

27 YrneBonpl: cocTaB, kinaccudukaius. Baxxuerimme 1
MPEICTAaBUTENHN: TIIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u niemirono3a Kak NpUpOJHBIE TOJIHUMEPHI 1

29 Kontponbnas padota mo pazneny «Kucmopoacoaepxarime 1
OpTraHUYECKUE COCAMHEHUS

30 AMUHBI: METHJIAMUH U aHWJIUH 1

31 AMUHOKHUCIOTHI KaK aM(pOTepHbIC OPTaHHYECKUE 1
COEIMHEHUS, UX Ouonornyeckoe 3Hauenue. [lentu bl

32 benku kak npupoIHbIE BBICOKOMOJIEKYJISIPHBIE COCTMHEHUSI 1

33 OCHOBHBIE IOHATHUS XMMHUHU BBICOKOMOJIEKYIISIPHBIX 1
COEMHEHU I

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX 1

coenuHeHun. Ilnactmaccesl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne i/m | Tema ypoka K HAara unpposrIe
Beero OHTPOJBHBIC | [TpakTHyeckue | H3YYeHHsI o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypcsl
122 XUMHYECKUH JIEMEHT. ATOM. DJIEeKTpOHHAsT KOH(DUTYpaIHs ) 0 0
aTOMOB
ITepnonnueckuii 3axoH u Ilepuoanueckas cucrema
34 XuUMUYecKuX 3y1eMeHToB J[. . MenaeneeBa, nx CBS3b C 2 0 0
COBPEMEHHOI Teopuel CTpOeHUs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
5.6 3JIEMEHTOB M UX COEAMHEHUH IO TPYIIAM U IIEpUOIaM. ) 0 0
3HaveHHE MEPUOJUUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX
sneMmeHnToB /.M. MenneneeBa B pa3BUTUH HAYKU
CtpoeHue BelecTBa. XMMUYECKAs CBA3b, €€ BUIbI;
7-8 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBsA3U. BomopoaHast 2 0 0
CBSI3b
BanenTHOoCTb. D€KTpoOTpULATENBHOCTD. CTENEHB
9-10 OoKHCIeHus. BerniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 2 0 0
CTPOCHUS
[TonsTue o gucniepcHbIx cucreMax. IcTuHHbBIE U
11-12 | xomnouaHsie pacTBOpbl. MaccoBasi 0J1sl BEIECTBA B 2 0 0
pactBope
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX
13-14 | coenunHenuil. ['eHeTHYeCcKas CBA3b HEOPraHUYECKUX 2 0 0
BEILECTB, Pa3IUYHBIX KJIACCOB
Knaccudukanus XuMu4eckux peakifii B HeOpraHuuecKon
15-16 2 0 0

Y OPTraHMYECKOW XUMHH. 3aKOH COXPAHEHHUS MacChl
BEII[ECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS] YHEPTUU TTPU




XUMHUYCCKUX PCAKIUAX

17-18

CkopocTb peakiu. OOpaTumble peakiiui. XUMHUECKOe
paBHOBecHE

19

[TpakTrueckas padota Ne 1. «BrnusiHME pa3mmuHbIX
(haKkTOpOB HA CKOPOCTh XUMHYECKON PEAKIIHI)

20-21

3H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanus. ITonsrue o
BOoZI0OpoAHOM ToKka3zatene (pH) pactBopa. Peakiiu noHHOTO
oOMmeHa. 'maponu3 opraHuvecKux U HeOPraHMYECKUX
BEIIIECTB

22-23

OKHUCINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu. ITonstHe 00
SJICKTPOJIN3C PACIJIaBOB U paCTBOPOB colei

24

KoHnTtponbHast pabota mo pazaeny «TeopeTuaecKkne OCHOBBI
XUMHUN»

25-26

Meraisl, ux nouoxenue B [lepuoguyeckoit cucreme
xuMHuIeckux 3aeMeHToB JI. V1. MenaeneeBa u 0COOEHHOCTH
cTpoenust aromoB. O0mMe puzndeckre CBOWCTBA METAIIIIOB

27-28

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PsIl HAIPSYKEHU I
METAJUIOB

29-30

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPHH,
KaJIMi, KaJIbIIMH, MarHui, aTFOMUHAN ) U UX COCTUHEHUHN

31-32

XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHHI

33-34

XuMHUeCKHEe CBOMCTBA IIMHKA, JKeJIe3a U X COSTUHECHUHN

35

[IpakTuueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «MeTtamibi»"

36-37

Hewmeransl, ux nonoxenue B Ilepuonnueckon cucreme
xuMHudeckux 3aeMeHToB /1. V1. MenaeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

38-39

@u3nyecKue CBOMCTBA HEMETAIIIOB. AJNIOTPONHS




HEMETAJJIOB (Ha MpUMepe KUCIOpoAa, cephl, pochopa u
yriieposia)

40-41 | XuMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI M UX COCAMHEHUI 2

42-43 | XuMHUECKHE CBOMCTBA a30Ta, hocodpa u X COCTUMHEHUM 2

44-45 XUMHUYECKUE CBOMCTBA yIJIepOa, KPEMHUS U UX )
COEMHECHUI

46-47 | [IpumeHeHHE BaKHEUILINX HEMETAIIOB U UX COCUHEHUN 2
O0o01IeHre U cucTeMaTU3alus 3HAaHUN TT0 TeMe

48-49 | «Hemeranmnbl». Beraucienus no ypaBHEHUSIM XUMHUYECKHX 2
peakuuii ¥ TepMOXUMHUYECKUE PACUETHI

50 [TpakTuueckas padota Ne 3. «Pemenue 1
AKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme "Hemetamns"»

51 KonTponpHas padora o temam «MeTaib» U 1
«Hemeraib»

57.54 Heopranunueckue u opraHnyeckue KUCaoThI. 3
Heopranunueckue 1 opraHn4eckue OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHUE U OPTaHHYECKUE

55-57 | coenunHenus. ['eHeTHYeCKas CBA3b HEOPraHUUECKUX U 3
OpraHUYECKUX BEILECTB
Ponp xumMun B 00ecrieueHuU 3KOJIOTUIECKOM,

58-60 | aHEpreTHYECKON U MUIIEBOI 0€30MaCHOCTH, PA3BUTHH 3
MEAUIITHBI

61-63 [IpencraBnenust 00 0OMUX HAYYHBIX MPUHIIAIIAX 3
MPOMBINIICHHOTO TIOTyYeHUS] BAKHEHUIITUX BEIECTB

64-66 | YenoBek B MHpeE BELIECTB U MaTEPHUAJIOB 3

67-68 | Xumus u 310pOBbE YEIIOBEKA 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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