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MNOACHUTEJIBbHAS 3AIIMCKA 10 - 11 kaaccsl.

PaGouas mporpamma cocraBieHa Ha OCHOBE efepanbHON IPOrpaMMbl Ha YPOBHE
cpenHero odmiero oopazoBanus, KoTopas pa3padorana Ha ocHoBe DeepaabHOrO 3aKOHA OT
29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepanmmy», TpedOBaHU K
pe3ysibTaTaM OCBOEHHS (eiepaibHON 00pa30BaTeIbHOM MIPOrPaMMBbI CPEAHETO OOILEro
oOpazoBanus (POII COO), npeacrasneHHbIX B DeiepaqbHOM rocyAapCTBEHHOM
oOpazoBatensHoM ctangapre COO, ¢ yuérom Konnenuuu npenogaBanus yaeOHOTo nmpeamera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoin @enepamnuu, peaau3yronmx
OCHOBHBIE 00pa30BaTEbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEeHHUH «CTpaTeru pa3BUTHS
Bocniutanus B Poccuiickoit @eneparuu Ha iepuos a0 2025 roga» (PacnopspkeHue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBaMHU Y4eOHOroO mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENiei, CONEpXKaHMs, pPEe3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAaMH  00mIe00pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pazoBaHusA. OTH IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHUS MHPOBO33PEHHUS U OOIMIEH KYIbTYpPHI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJaroIIMXCs Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpelCTBAMH y4eOHOTO MpeaMeTa «XUMUs», COJep:KaHue M MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B IMPOTpaMMe I0 XHMHU C Y4E€TOM crHenu(DUKN HAYKH XUMHH, &
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MATEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
Henel M NPUHIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOT'O MBIIUIEHUS, B CO3JJaHUE L[EJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIleM MHUpPEe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH OOJIACTIMU MPUMEHEHUSI.

TecHo B3aUMOJCHCTBYST C JPYrMMH €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa Ha PelIeHUE TII00AaTbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKON OE€30MacHOCTH U
OXpaHBbI 3J0POBBS.

B cootBercTBUM C OOmMMMH IEeNIMU M NPUHIUIAMH CPEJHEro oOuiero ooOpa3zoBaHUS
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBb COIHMYMA,
MPOJOKEHHSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsromuMu peaMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMUs» U «O0IIas 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN M0 HEOPTAaHUYECKOM XUMUU (C BKIIOUCHHEM
3HaHUU U3 oOulel XMMHK) U OpraHudeckod XxumMuu. OopMUpoBaHUE JAHHOW CHCTEMBbl 3HAHUI
Opy W3YYCHUU TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLTUX MOHSATHH, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» U «O01as 1 HeoOpraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHM BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPENCTABICHUM O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B ImpeaMere «XuMmusi» 0a3z0BOro ypoBHSI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakrosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEOpraHWYEeCKass XUMHUs» O0YYaIOIIUMCS TPEJOCTABISETCSI BOSMOXKHOCTh OCO3HATh
3HAYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX M METOJOJIOTUYECKUX IO3ULUH,
riy0Xe MOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMHA 3TOro 3akoHa — OT oO0oOIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnoniHgeTcss B Kypcax 10 wm 11 KimaccoB »aieMeHTaMu  COJIEpkKaHUs, HMEIOIUMU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TMPAKTHUYECKUX MPHUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHUH, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeamera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, I03HABAEMOCTh MIPUPOHBIX SIBICHHUI MYyTEM 3KCIIEPUMEHTA
W peLIeHUS TPOTUBOPEUYH MEXKIYy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH HKOJOTMUYECKUX MPOoOJieM, a Takke MpodiieM cOepexeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPHS, CO3/JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemieHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIHMANTM3AIUU  OOYyYaroIIMXCs
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOIBI K OMPEAENICHUIO COJEpk aHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBUM, MMEIOIIUX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPOOJIeM, IMOUCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTIO3HAHWU XUMUH.

B mpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPH  ONPEIACICHHH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJIed H3y4YeHHs] MpeIMETa HaIlpaBJICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO Tpu3HAETCS (HOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JMEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METONMYECKOW TOYKM 3pE€HHsS TaKOW IOAXOA K
ONpEIETICHUIO LIeNIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO JTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XuMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:
dbopMUpOBaHHE CUCTEMBl XHMHUECKUX 3HAHUHN KaK Ba)KHEHIIEW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBHIE MOHATHS, (yHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHMMaHHWE CYIIHOCTH
JIOCTYMHBIX OOOOIIeHNII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPHEH HX
Pa3BUTHS U CTAHOBJICHUS;
dbopMUpOBaHHE W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB H
XUMHUYECKHX peakluid, HeOOXOAUMBIX AJisi MPUOOPETeHUS yYMEHUW OPHUEHTUPOBATHCS B MHpPE



BEIIECTB M XUMHYECKHX SIBJICHUN, HMEIOIUX MECTO B TIPUPOJE, B TMPAKTHUUYECKOH U
MMOBCEAHEBHOM KU3HU,

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM TIPaBHIT O€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepikarenbHasi XapakTepUCTUKa Lelei U 3a/1a4d U3yuyeHus mpeaMera B
nporpaMMe 1o XMMHUHU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU ITPUOPUTETAMU
B cucTteMe cpeaHero ooOmiero ooOpazoBanusi. CeronHs B MpENoJaBaHUU XUMHUH B OOJbllei
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCepKaHUs OO0y4eHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHMKA 0O0II€00pa3oBaTeIbHOM  OpraHU3allu,
BJIAJICIOIIET0 He HAOOpOM 3HAHM, a (YHKIHMOHAJIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TMOJIY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u c 3TMM npu U3ydYeHHH TMpenMera «XHUMHS» JOMUHUPYIOLIEE 3HAUYCHHE
nproOpeTaroT TaKue IeNd U 33a4u, KaK:

ajantanus OOyYalIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dopMHpOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PELUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX PUMEHCHHUEM;

dbopMupoBaHre y O0OYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JIESATEIHHOCTH: PEUICHUS MPOOIIeM,
MOMCKA, aHanmu3a W 00paboTku uHMOpMAIUK, HEOOXOMUMBIX JUIsI TMPUOOPETEHHS OIbITA
NeSITEIbHOCTH, KOTOpasi 3aHUMAeT BA)KHOE MECTO B TO3HAHUHM XMMHUH, a TAKXKe IJIS OLCHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOJHYIO CpPeny;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE 3HAHUS IO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JIUIs TIOUCKA M aHAIN3a YYeOHOH M HayYHO-TOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepKaHUS;

¢dopMHpoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUd TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTUYEeCKUX PECypcoB M COXPAaHEHMsS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHS K TPHUPOJE M CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHHS OMbITA MCIIONIb30BAHMSI MOTYYCHHBIX 3HAHUM JJIS PUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHOM mutane cpeaHero obuiero oopazoBaHus MpeaMeT «XHUMHUS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOI obnacTu «EcTecTBeHHO-HaYYHBIE TPEIMETHI.

OO11ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YECHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
oOuiero obpazoBaHusi, coctaBisier 68 uyacoB: B 10 kimacce — 68 yaca (2 yac B Henenwo), B 11
Ki1acce — 68 vaca (2 yac B HEJIeINIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHndeckoil XumMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJIYYEHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEUIINX
IpEeJCTaBUTEIIEH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPY HarpeBaHUH (I1aBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTPOCHME, TOMOJIOTMYECKMHA psaa. MeTaH M 3TaH — mHpocTellve
IPEJICTAaBUTENIM aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakuUuH 3aMelIeHUS U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IlonydeHre cCHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs,, TOMOJIOTMYECKUH psii. AlETuieH —
IPOCTENUIINN NPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE U XHMHYECKHE CBOHCTBa (peakuuu
TaJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHME M NpUMEHEeHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUMpo8aHus), noayienue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
IIPUHAUJIEKANIMMU K Pa3JIMYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoHbIiil ra3 u nmonyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku He(TU: TNEeperoHka, KpeKUHT
(TepMHUUECKHii, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCrepuMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpallleHUI: 03HAKOMJICHHE C
o0pa3laMu MmjIacTMacc, KaydykoB U pe3uHsl, Kojutekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3STAHON: CTpPOEHHE, (U3NYECKHUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeTallJlaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHUE),
IpuUMeHeHre. BogopoiHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelficTBUEe METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHble CHUPTHL. OTHJIEHIJIMKOIb M TIHULEPUH: CTpOeHHe, (U3NYEeCKHe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peaKkius Ha
MHOTOAaTOMHBIE CHMPTHI). JlelWicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIHIEpHUHA U
STUJICHTJIUKOJISL.




®deHoJI: CTpOEHHUE MOJIEKYNbl, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nveckre 1 XUMUYeCKre CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIlus
TepuUKaMK), TONydyeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

CrnosxHble 2¢upbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenue xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTaB, Kjlaccu(pUKalus yrieBoJoB (MOHO-, AU- U Tojucaxapuabl). [oko3a —
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxkucieHme amMMHadyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpPOXKEHHE TIIFOKO3bI), HAXOXKICHHE B MPHPOJE,
pUMeHeHue, ouonorunyeckas poib. Potocunte3. OpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmamna U LEUTI0I03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaUeCTBEHHAs PeaKus ¢ HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCiIeHHe »TaHoia okcugom menu(Il)), MHOroaTOMHBIX
cnupToB (B3auMoaelicTBue rmuepuHa ¢ ruapokcugoM Menu(Il)), anpaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBhe
KpaxMmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOThl: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa WJIM NPOAYKTAa pEakLUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconeprkaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHMCIOTBI Kak aMm{@OTepHble OpraHuyeckue coeauHeHus. dPusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormueckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn kak npupoaHblE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAas U
TpEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBa OEJIKOB: THIPOJIN3, JI€HATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OEJKHU.

OKclepUMEeHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONMCAaHNE JEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypanusi OEJIKOB IPU HarpeBaHUU, ILIBETHbHIE
peaxiuu OeIKoB.

BbicokomoiiekyasipHbIe COeJUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUHN — OJIMMEPHU3ALIUS U MTOJIMKOHIEHCALINS.

DKCrepuMEHTAIbHbIE METO/Ibl M3YYEeHMs BEUIECTB W MX MPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H NPU M3Y4YEHHMH opraHmdeckoid xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBIIEHHE, HAay4HbIH (haKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KJIAacCU(pHUKAIMS, MEePUOJAUYHOCTb, HAONIOJCHUE, HU3MEpEHHe,
AKCIIEPUMEHT, MOJIETIMPOBAHHE.



®dwusuka: Marepus, YHEPTUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MYECKHE BETHMUUHBI U €IUHUIIBI
WX U3MEPEHUSI.

Buonorusi: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIICBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHSI: HUIIEBbIC MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOKOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUalIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHHU

XuMu4eckuid dmeMeHT. AToM. Smpo aroma, HW30TONBI. DJIEKTpOHHAs 000JIOYKA.
DHepreTuyeckue ypoBHHU, IOyPOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- ameMeHTsl. OcoOeHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(PUTYpanys aTOMOB.

[lepnonnueckuii 3akoH u Ilepumoanueckas cucrtema XuMU4eckux syeMeHTtoB JI. U.
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa U llepuonnueckoil cHUCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U NepuoaaM. 3HauYeHUue NEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKOW CBS3U (KOBaJCHTHAas
HEeNoJIsIipHasl W TOJSApHAas, WOHHAs, MeTajuindyeckas). MexaHu3smMbl 00pa3oBaHHUs KOBaJICHTHOU
XUMHUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCT. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AMcnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpBL. MaccoBast 101s
BEIECTBa B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHudd. HomeHkiatypa HeOpraHWYecKuX
BEIECTB. | eHeTHyeckas CBsI3b HEOPTraHWYECKWX BEIIECTB, NMPUHAMICKANIMX K PA3ITUIHBIM
KJIaccaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHS] MACChl BEILECTB, 3aKOH COXpPAHEHUs U MpeBpalleHus
SHEPTUU MPU XUMHUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3MyHbIX (akTopoB. OOpaTUMble peakLUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle latense.

OnekTponuTnueckas aucconuanus. CunbHble U crnadble 3MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, IIeJI0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTATbHBIE METOJbI M3YYCHUsI BEIIECTB W WX TMPEBPALIEHUN: JEMOHCTpPAIIHS
tabmun «llepuonnueckas cucrtema xummuueckux snemeHtoB J[. M. MenneneeBa», u3ydeHue
MoJiele KPUCTAJUIMYECKUX pelETOK, HaOJII0JAeHHEe M OINHCaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
orpezieNieHue Cpe/ibl pacTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBLHOTO WHIUKATOpA, PEaKIuu
MOHHOTO OOMEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIXx (aKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnpbie 3amaun.

Pacué€Tel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUS «MACCOBAasi 10JI BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aTOoMOB. (Du3nyeckue CBOWCTBA
HEMETAaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAKHEHIIMX HEMETAJUIOB (TajlOTEHOB, cepbl, a3ota, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEIUHEHUM.

Meransl. Ilonoxenue merainos B [lepruoauyeckoi cucteMe XUMUYECKUX 3J1EMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATpUM, KaJluid, KaJablMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O61me cnocoObl MoyYyeHHst MeTaJUIOB. [IpiMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHbIE METO/bl H3yYEHHs BEUIECTB M HMX NPEBPALLCHHUI: H3ydEHUE
KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIBHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAlMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIENOYed, KaueCTBEHHBIC
peakuuy Ha KaTUOHbBI METAJLJIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, ECJIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHuSA U )KU3Hb

Ponps xuMuu B o6ecriedeHN SKOJIOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUM MeaulMHbL. [loHSATHE O HaydHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJNYyYEHUs
BAKHEMIIMX BEILIECTB.

UYenoBeKk B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl Jis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMHS U 3[I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJb30BAaHUA JIEKAPCTBEHHBIX IpPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3eH NMpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBiIsSeTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS OTIAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiacCU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  HKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTh, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHu3M, 3SKocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MPOMBIIIIIEHHOCTH, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEIIbHBIX MaTepHaIoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, MUIIEBAsI
IIPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKILMOHHBIX MAaTEpHUaJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



IUNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMLBI 110 XHMMHUKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaroIIMMUCS
porpaMM CpeAHero ofiero oopazoBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTonnueckoii OCHOBOM Uil pa3pa0dOTKU IUIAHUPYEMBIX pE3YJITaTOB OCBOEHUS
pOrpaMM CpeaHero o01Iero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ysibTaTOB OCBOEGHUS IpenMeTa «XUMMs» Ha YypOBHE cpenHero oOmero o0pa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYaIOLIUMKCS POCCUHCKOM Tpa’kIaHCKON HAECHTUYHOCTU — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00y4EHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TPAIULUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromMXCsi PYKOBOJICTBOBATbCS B CBOCH JIEATEILHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMU LEJIOCTHOH CHUCTEME XMMHUYECKOIO
o0OpazoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KM3HEHHBIE TJIAHbI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBMM € T'YMAHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
IPaXJaHCKOr0 O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPAaBUIAMU IOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMSI, CAaMOPa3BUTUS U HPAaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4YaOLIUXCS.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
ONbITa IO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXcs [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIbHOCTU MPHU CO3JJaHUU YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPY aHAJIN3€ pa3IMYHBIX BUJOB yUYEOHOM JesTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMHU;

yBa)KE€HHsI K IpoLeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HaONIOJCHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TPYZAA YYE€HBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMAIIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMH SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEIACHHE U IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:



MOHUMAaHHUS IIEHHOCTEeH 370pOBOTO W 0€30MacHOr0 o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUA TOCJICACTBUI W HENPHUATHS BPEIHBIX TPUBBIUEK (YHMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHms:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW JIESTEIBHOCTH,
0OIIIECTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOPECCHI pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3ysibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAIbHOW TPACKTOPHH OOpa30BaHUS,
Oynymieil mpodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIeCTBa,

6) 3K0JIOTMYEeCKOT0 BOCTIUTAHUSA:

HKOJIOTUYECKU 1€JI€CO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS YIKOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHUE TIPUPOIHOM U COITUATBLHOM CPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
paIrMoOHAIBHOTO MPUPOJIONIOJIB30BAHNS,

AKTHUBHOTO HEMPUSATHS JIEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUATHBIC HKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUM U NTPENOTBPAILATD UX;

HAJIUYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYyJIbTYphI, OIbBITA
NEATETbHOCTH  DKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHUs CHEeUM(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU
paIoOHaIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJIOCTHOTO MPEJICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpoOsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJISI COBPEMEHHON NMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHON POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUHU MEIUIIUHBI,
00ecreueHnH yCIOBUN YCTEITHOTO TPYJAa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SBICHUW OKPYXKAIOMIEro MHUpa W MPOUCXOISIIHUX B HEM HM3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JJISl PEIICHUs TPOOIeM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENbCKOM A TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH 1O XHMHHU B COOTBETCTBHUHM C JKU3HEHHBIMHU
MOTPEOHOCTSMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iM4HbIX cpepax npodeccunoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOIIMXCS MEXIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
u crieruuKy METOJI0B TTO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTrus, SIBICHUE, MPOIecC, CUCTeMa, HAyYHBIH (PaKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHBIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHUBHBIC,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00y4YaroInuxcs;

CHOCOOHOCTh ~ OOyHaloOIIUMXCSl  HCIOJb30BaTh  OCBOCHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMmeTHble pe3ylbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHUPOBATh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeAeNATh LEeIH NAeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C MMOCTABICHHBIMHU IIEIISIMHU;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCH(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh PUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, IEIYKTHBHBIE, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PaCCMATPUBAEMbIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHATHh B Ipoliecce MO3HAaHUs, UCTOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINH, TPE0OPa30BBIBATH MOCIBHBIC MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BaHHBIC MOJIEIBHBIC IMPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKIUii.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynmHpoBaTh TETM W 3aJadd  HCCIIEOBAHUS, HCIIONB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITENIbHO C(hOpMyTUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA,

BJIAJ€Th HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHHUS M TPOBEACHHMS YUYEHHUUECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJOM IPOIecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJIEITAHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HOPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nHpopMmanmeii:



OPUEHTUPOBATbCSI B  Pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuU (HAYy4HO-TIOMYJISIpHAs
JaUTEepaTypa XHMHYECKOTO COJAEp)KaHus, CIpaBOYHbIE TOcoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(DOPMAIMIO PA3IMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM [T BBIIOJIHEHHS YI€OHBIX 3a/1a4 ONPEAeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOIHUIIbI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUECKUe W MaTeMaTU4YecKhe) 3HAaKH |
CHUMBOJIBbI, (pOpMyJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOi TEMbl B XOJI€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh MJIE€H, (POPMYJIHUPOBATh CBOM IMPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
IpeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEIbHOM AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM IPH BBIIOJHEHUH XMMHUYECKOIO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluu y4eOHOro IpoekTa U (OpMyJIMpOBATH BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHI B XO/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbLHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATH CBOIO IO3HABATENIBbHYIO JAEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBAaTh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YY4ETOM IOJIy4YeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJICKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XHUMHUYECKash CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJEpOAHBIH  CKEJIET,
GyHKIIMOHANIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHUYECKUN pPsiA, TOMOJIOTH,
YIII€BOIOPOAbI, KHCIOPOA U a30TCOJIEpKale COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHHS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS OPraHUYEeCKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHMUMAaHUs
MPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJ'IeHI/If/'I, q)aKTOJ'IOFI/I‘-IeCKI/Ie CBE€ICHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUH 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEeSTETHPHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHBIC MPU3HAKH MMOHSATHI, yCTaHABIUBATh
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBpaICHUI OPraHMYECKUX COCTUHEHUN;



c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpALIEHHOI) (OPMYII OpPraHUYECKUX BEIECTB
U ypaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS];

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB II0 HUX COCTaBY M CTPOCHHIO K OINpPENeNEHHOMY KIACCY/TPYIIe COCIUHEHUI
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COCIUHEHUS, BBICOKOMOJICKYISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiuatype (IUPAC), a taxxke
MNPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJIEH,
alleTUICH, STHJICHIJMKONb, TJIMLEPUH, (eHOT, (OpMalbAErHll, AaleTalbIeru],, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
KpaxMaJl, LeJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEACNATh BHIbI XMMHYECKOH CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa ansi 0ObsICHEHHsI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIEH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, mertunOyraauen-1,3, Oensod,
METaHOJ, ITAHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHON, aleTalbJeru]l, MypaBbUHas U YKCYCHasl
KHUCIIOTHI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkLUul C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb WCTOUYHUKHU YIJIEBOJOPOAHOIO CBIPbS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEpepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYUCICHUS MO XMMHYECKUM YpaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOnrofeHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS UIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH U BBIMOJHATh XMUMHUYECKUNH HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYUYEHUE ITUIICHA U U3YYEHHUE ero
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIECTB, JeHaTypanusi O€eJIKOB IpHU
HarpeBaHUU, IIBETHbIE PEAKIUU OEJKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKU OE€30MACHOCTU
npu oOpallleHUuu C BEleCTBaMHU U JIaOOpPaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAaThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTUYECKH AHAIM3UPOBATh XUMHUECKYIO HH(POPMAIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHHS] CBOEro 3/I0pOBbA U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACUCTBHS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbicn mnokaszarens [1/JIK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIIEHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHSA HAa OPraHU3M
YeJI0BeKa;

JUIs OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHMUIA;



JUISL  CIENbIX W CIA0OBUIANIMX OOYYaroNIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns i 3anucu XuMu4ecKux (GopMyIL.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHu4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUM SIBJICHUN NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpenie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3JIEKTPOHHBIE OpOUTATIU AaTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHMUYECKas CBs3b (KOBAJIEGHTHAs, HWOHHAs, MeETalNIM4yecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEakUHuid, pacTBOp,  IJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOH  peaKIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jucconranuu, nepuoauyeckui 3akoH JI. M. MeHnneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXallue B OCHOBE IIOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
(akToJIOrMYecKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKYU MOHATHM, yCTaHABIINBATh
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABJICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX PEAKIMil, CHCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HErall€Has W3BECTb, NIUThEBAas COJa, NMUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYEeCKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT nepuoaudeckoro 3akona JI. MU.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 21eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX 3iemMeHToB [1. 1.
MenneneeBa, HCHOIb3Yys MOHATHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTATINY, «IHEPreTUUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEMHEHUH Mo nepuoaaM U rpynnaM [lepuoanyueckoil cUCTEMbI XUMUYECKUX 3ieMeHToB []. U.
MenpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPTaHWYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, MMOATBEPKIATh CYILECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYeCKHMHU BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUIL;



Cc(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(Q(eKTy peakiuu,
U3MEHEHHIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPATUMOCTH PEaKIMH, yJaCTUIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MOJHBIC
U COKpaIlléHHbIC YPAaBHEHUS PEaKLMi MOHHOrO OOMEHa, YUUThIBas YCIOBMs, IIPU KOTOPBIX 3TU
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI IMPOBOAUTH PpEaKLUH, MOATBEPXKIAIOLINE KaueCTBEHHbIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuuii HOCPEICTBOM COCTABICHMSI IEKTPOHHOIO OajaHca 3TUX PeaKIi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkluu OT
pasinyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XHWMHUYECKHE IIPOLECCHI, JIXKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npeacTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTMYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMTH BBIYMCICHUS C MCIOIb30BAaHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJHOI'O M3 YYaCTBYIOLIMX B PEAKLUHM BELIECTB, TEIUIOBOrO 3(pdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAAThH MpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OIpEAEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATbHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLuH, PeakIMd HOHHOrOo OOMEHA, KAaueCTBEHHbIC pEakIMM Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX
3agad mo temMam «Mertamasl» U «HemeTamisl») B COOTBETCTBUM C MpPaBUIAMU TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUiIa HKOJIOTMYECKH IIeJ1eCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH [EATENPHOCTH B LEISIX COXPAHEHHS CBOErO 3/I0POBbI U
OKpY’Karollled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblci nokasatens [TK, noscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YellOBEKa;

JUI OOYYaroOLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUIS CJENbIX M CcAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MHCIONIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyectBo yacos DJIEeKTPOHHbIE
Ne HaumMeHoBaHue pa3ejioB H TeM IPOrPaMMBbl K I (nposrIc)
/o pa3i porp Beero OHTPOJILHBIE PaKTHYecKue 06pazoBaTebHbIe
padoThI padoThI pecypeb
Pazngen 1.Teopernueckne 0CHOBBI OPraHMYeCKOM XUMHUH
1.1 IIpenMer opranunyeckoil Xumuu. Teopusi CTpoeHuUs 343
' opraHuueckux coequHenuiit A. M. bytieposa
Uroro no pazueny 3+3
Pa3nes 2.¥YriaeBoaopoabl
2.1 [IpenenbHbIe YTIE€BOAOPOABI — AJTKAHBI 242
29 HenpenenbHbie yrieBoaopobl: alIKEHbI, AJIKaUEHBI, 646 1
QJIKHUHBI
2.3 ApomaTHiecKue yrieBoAaopo bl 242
24 ITpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX nepepaboTka 343
Hroro no paszneny 13+13
Pa3nen 3.Kucsopoacoaep:xanue opraHn4yecKue CoeAuHECHNS
3.1 Cnuptsl. DeHon 343
3.2 Anbnerugsl. Kap6onobie kucinoThl. CaoxHbIE 3(UPbI T +7 1
33 YrieBozasl 343
Hroro no paszneny 13+13
Pa3nes 4.A30Tcoaepkammue OpraHu4ecKue coeJHHeHHs
4.1 ‘ Amunbl. AMUHOKHCIOTBL benku 343
Uroro no pazgeny 343
Pasnen S.BbIcOKOMOJIEKYISIPHbIE COCAUHECHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2+2
Uroro no pazgeny 242
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34+34 2+1




11 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
e n/m HaumeHoBaHue pa3iesioB U TeM Kourpousnuie | TpakTieckue (undposBbie)
NPOrpamMMbl Bcero paGoTHI paboTI gﬁef;l;(c):fwenbﬂue
Pasznen 1.Teopernyeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aK0H U
1.1 [Iepuonnueckas cucTeMa XMMHUYECKUX 343
anemenToB . 1. Menaeneera
12 Ctpoenue BemiecTBa. MHOTrOOOpasue A4d
BEIIICCTB
1.3 XUMHUYECKUE PEaKIuu 6+6 1 1
Wroro no pazneny 13+13
Paznen 2.Heoprannuyeckasi Xumus
2.1 MerTanisl 545 1
2.2 Hewmerannsl 9+9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHUYECKUX 242
BEIIIECTB
Hroro no pasgeny 17+17
Paznen 3.Xumus v )KU3Hb
3.1 l XuM¥s U )KU3HD 4 +4 ‘ ‘
Hroro no pazneny 4 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34+34 2 ‘ 3 ‘

3a cYeT WKOAbHOrO KOMMAHEHTa KOJIM4YeCcTBO yLIE6HbIX yacos no xumum B 10— 11 Knaccax yBE€/IN4eHO Ha OAMH 4YacC B HeAeN, TO eCTb XMMUA 10 knacc

- 68 yac., xumuna 11 knacc — 68 yacos.



INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC na 2024 — 2025 y4. roa

No YuebHuK «Xumus. 10 Knacc», Epemun B.B. n ap., KoymyecTBo yacos Nara JJIeKTPOHHbIE
11/-11 M3-Bo «[poda», 2020r. Beero KonTpoasubie | [Ipakruyeckue u3yuenus pecypcenl
Tema ypoka. padoThI padoThI (maparpad)

Teopust cTpoeHHs OpraHUYECKUX COETUHEHHIA

1-2 | A. M. bytiiepoBa, €€ OCHOBHBIE [10JIOKEHHUS 1+1 ni-3
SIBieHHe n30MepUu.
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHIA

3-4 psil, ©30MEpHUS U HOMEHKJIATypa aJIKaHOB. I+1 n.s
CBolicTBa M MPUMEHEHHE AJIKAHOB.

5.6 I'oMonoruueckuit psiji HeMpeaeIbHBIX YTIEBO L+1 ne
JIOPOJIOB psiJla AJIKEHOB. '

7. [lepBUuHbIC MOHATHS O ATKATUEHAX U 141
Kayuykax.
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHSI,

9 TOMOJIOTUYECKHUH psAll. ALETUIIEH — 1 n.7

MPOCTEHIINIA TPEICTABUTEND aJIKHHOB

10 Brruncnenus mo ypaBHEHUIO XUMHUECKOH 1
peaxiuu, 3aa4u Ha BbIBEJIeHHE (POpMYyII B-B

11- Apenbl: 6eH301 1 Tos1yoJ1. TOKCHYHOCTh 141 n.s

12 apeHOB ]

13- IIpupoaHbIE HCTOYHUKH YIIIEBOJIOPOIOB: 1+1

14 IIPUPOJIHBIN ra3

15 O06001eHre 10 pa3aeny « YTIEBOIOPOIbD) 1

16 KontponbHas paboTta mo pa3aery 1 1
«YTI1€BOAOPOIBD)

17- [IpenenpHBIE OTHOATOMHBIE CIUPTHI: METAHOI 141 1.9-10

18 1 3TaHoj. BomopoaHas cBs3b ’

19 MHoOroaTroMHbI€ CIUPTHI: TUIICHIIIUKOIb U 1 n.11
TJIMLEPUH '

20 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U 1 n.12
XMMHUYECKHE CBOICTBA, IPUMEHEHHE '

21- Anpaeruapl: GOpMabACTH U alleTaIbICTH]. 1+1 n.13




22 Arneron

73 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE 1 .15
KHUCJIOTBI: MypaBbUHAs M YKCYCHasI

24 [IpakTnueckas pa6f)Ta Ne 1. «CpoiicTBa 1
pacTBOpa YKCYCHON KHCIOTBD
CnoxxHbie 23(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX 1 n.16
3¢hupoB

26 JKupsr: runponus, mpuMeHEHHE, 1 1.16-17
Omosorndeckast poib )KupoB. Mbla.

7. VYT1eBoIbl: COCTaB, KJIACCU(UKAIIHSL.

3 Baxneriiue npenctaBuTeNu: ri0K03a, 1 +1 M.18-20
(bpyKTO3a,caxapo3a, MEeJUTFJI03a U KpaxMall.

29 ['eneTnyeckas CBSI3b yIiIeBOIOB C APYTUMH 1 +1
KJIaCCaMH OPTaHMYECKUX COCAMHEHUM.
KonTponbHas pabota no pazaeny

30 «Kucnopoacoaepxaiiue opraHnuecKue 1
COCIMHEHUS»

31 AMUHBI: METHJIAMHH U aHUJIUH 1+1 n.21

3 AMUHOKHUCIOTHI Kak aMm(pOTepHbIE a30TO- 1 n.22
COCTMHCHHS.

33 benku xak mpupoHbIe BHICOKOMOJIEKYIISIPHBIC L+1 1.3
COCMHEHUS

34 Crpoenue u Ki1accupUKays MOJIMMEPOB. 1 n.24-25

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC na 2024 — 2025 yu4. roa

Ne Yyeonuk «Xumus. 11 kmace», Epemun B.B. u KosmyecTBo yacos Mara JJIeKTPOHHbIE
R «Ipodar, 2021 1. Beero Konrtpoasnsie | [IpakTnyeckue syaenmst | PECYPCP!
Tema ypoka. paGoThI paGoThI (naparpad u3yu)

12 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1+1 N1 2
KOH(HTypamus aTOMOB "
Ilepuonnueckuii 3akon u [lepronuueckas

3.4 CHCTEMa XUMHUYECKHUX d1eMeHToB /1. 1. 1+1 na
MenneneeBa, X CBSI3b C COBPEMEHHOW TeOpue ’
CTPOCHMUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

5-6 | XUMHYECKUX DJIEMEHTOB U UX COEOUHEHUN IO 1+1 n.4
TpYIIaM U ePUOJIaM.

7.8 CrpoeHnue BeniecTBa. Bujibl XuMuueckoi CBs3H. 1+1 ns3
Tunbl KpUCTAUIUYECKUX PEIIETOK. ]

9 O06o0011eHre U IpoBepKa 3HAHHUH y4-Csl IO TeMe 1
«Ctpoenue BemecTB». [IpoBepounas padora.

10 Knaccudukanmst XuMuueckux peakiuii B 1 ns
HEOPraHWYECKOM U OPraHUYECKON XUMUH. '

11- | DnekTpoauTHyecKas JucColranus 1+1 n.9

12 AJIEKTPOJINTOB. Peakiiny nHoHHOro 0OMeHa. '

13- | OKUCIUTENBHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.

1+1 n.1o

14 [TonsiTre 06 AnexTponuse.
[TpakT. pabota Nel «Perienue

15 IKCIIEPUMEHTAIBHBIX 1 1 Mp. pab.
3a/1a4 10 TeMe «XHUMHYECKUE PEAKIIUN).

16 KonTponbnas pabota mo pazueny 1 )
«TeopeTnyeckre OCHOBBI XUMUW))
Merainnel, ux nojoxenue B [lepuoanyeckoit

17 CUCTEME DJIEMEHTOB WM OCOOEHHOCTHU CTPOCHHS 1 n.12
atoMoB. [lonyuenue u ¢us. cBONCTBa METAJUIOB

18 OO0muye XUMHYECKHE CBOMCTBA METAJLIOB. 1 n.i3
Oco0EHHOCTH XUMHUYECKHE CBOMCTBA METAIIJIOB

19 | rmaBHBIX ¥ TOOOYHBIX MOATPYII U UX 1 n.13

COECTMHEHUN




Hewmeramnbl, ux nonoxenue B [lepronnueckoi

20 CHUCTEME XMMHYECKUX AieMeHToB JI. U. n.11
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
21 OO01re XUMHYECKHE CBOMCTBA HEMETAJLIIOB. nii
2 [Tpakt. paborta Ne2 «Pemenue sKcriepuMeHTab
HBIX 3aJa4 I10 TeMaM «MeTaljIbl 1 HEMETaILIBD.
23 O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TemMaM «MeTallibl 1 HEMETaJLIb»
24 KoHTposbHast pabota 1o tTemam «MeTajibl»y U
«HemeTamib
25 Xumunyeckasa TexHonorna. OCHOBHbIe MPUHUMMbI N.15-17
XMMMWYECKOTro NPOU3BOACTBA.
26 Ponb XMMWUK B }KU3HWM YesioBeKa .20 -29

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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