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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoii ®Deneparmmy,
TpeOOBAaHUI K pe3ylbTaTaM OCBOCHHS (QelepalbHON 00pa3oBaTeNbHOM MPOTrpaMMbI CPEIHEro OOIIEero
obpazoBanust (POIlI COO), npeacraBieHHbix B DepepadbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanus y4eOHOTO MpeaMera « XUMUs» B 00pa3oBaTeIbHbBIX
opranmzanusix Poccuiickoit ®enepanuu, peaqu3ylolMX OCHOBHBIE 0O0pa3oBaTeIbHBIE NPOTPAMMBI, U
OCHOBHBIX IoJIo>keHUH «CTpateruu pa3Butus BocnuTanus B Poccuiickoit ®enepauun Ha nepuon o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOIOB K pPa3pabOTKe MpOrpaMMbl IO XHMHH, K OMNpPEOeNICHHIO OOIIel cTpareruu
oOyueHus, BOCOIUTAHUS U Pa3BUTHs 00ydarolMXCs CpeAcTBaMU ydyeOHOro mpeamera «Xumus» ans 10-11
KJIaccOB Ha 0a30BOM ypOBHE COCTaBWJM  KOHIeNTyanbHble monoxenus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJepXaHus, pe3yabTaToB OO0y4eHHs U TpeOOBaHUN K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHME, TMOJTYy4aeMO€ BBIITYCKHUKAMU 0O0Ie00pa3oBaTeIbHON OpraHu3alluu,
SBIISIETCSI HEOTHEMJIEMOM YacThiO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM ITAIlOM peaTn3alny Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIFOUEBHIX IIEHHOCTEH, MNPHUCYIIUX IEJIOCTHOU CHUCTEME
XAMUYECKOTO O0pa3oBaHMs. OTH IIEHHOCTH KacalTCs IIO3HAHUS 3aKOHOB MPHPOJBI, (OpMUPOBAHHS
MHUPOBO33PECHUST U OOMIeH KyJbTYphl YEIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO M MPHUPOTHON cpene. Peamm3yercss Xxumudeckoe oOpa3oBaHue 0OYJarONINXCS Ha YPOBHE
cpemHero odmiero oOpa3oBaHUs CPEACTBAMU y4eOHOTO mpenmeTa «XHMHS», COACpKaHUE W MOCTPOCHHE
KOTOPOTO OIpeeNieHbl B MpOTrpaMMe MO XHMHHU C YYE€TOM chenu(puKkd HayKW XWMUHU, e€ 3HA4CHUS B
MO3HAHUU NPUPOJBI U B MATEPUATIBbHOMN U3HU OOIIECTBA, a TaKXkKe ¢ Y4ETOM OOLIMX LieJe U MPUHIIMIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeiHero oomiero oOpasoBanHusi B Poccuiickoii
denepanuu.

XUMHS Kak DJEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT ocoOyl poJib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHWM HOBOW 0a3pl MaTepHalibHOW KyJabTyphl. OHa BHOCHT CBOM BKJIaa B
(GbopMHUpOBaHHE PALMOHATIBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOIO IpEJACTaBIeHUs 00
OKpYXKaloIlleM MHUpe Kak O €IMHCTBE MPHUPOJbl U YEIOBEKa, KOTopoe (OpMUpPYETCS B XMMUU HAa OCHOBE
IIOHMMAaHUS BEIIECTBEHHOI'O COCTAaBAa OKPYXAIOIIEro MHpa, OCO3HAHMS B3aUMOCBA3M MEXIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMoJelCTBYs ¢ JPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHS CTajla HEOThEMJIEMON YaCThIO
MHUPOBOH KyJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPYAa M JKU3HU KaKJIOro 4jeHa OOILecTBa.
CoBpeMeHHas XMMUS KaK HayKa CO3U/aTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJieHa Ha pelleHHe
rJ100aJIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CBIPbEBOM, HEPreTHMUYECKOM, NMILEBOM,
9KOJIOTHYECKOH 0€30MacHOCTH U OXpPaHbl 3J0POBbS.

B cootBercTBHM ¢ OOLIMMHU LENSIMU M HPUHLMIIAMHU CPEJHEro oOuiero oOpa3oBaHMs COJEp)KaHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHb U3YyYEHUs) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO IMOAIOTOBKY OOy4aloIIMXCs, HEOOXOAMMYIO MM JUIsl BBIPAOOTKHM MHUPOBO33PEHUECKUX
OpUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B KHU3Hb COLUYMA, HPOJODKEHHMS OOpa3oBaHMs B pa3IMYHbBIX
001acTX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBnsiomuUMu npeaMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«OO0mas 1 HeopraHMYecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI
6a30B0il HayKu: cucTeMa 3HaHUM [0 HEOPraHMYECKOW XUMHHM (C BKIIOYEHHUEM 3HaHUH W3 00Iel XUMUK) U
opranndeckoil xumun. @opMupoBaHUe JaHHOM CHUCTEMbl 3HAHMH MPH U3Y4EHUHM HpeaMeTa 00ecreyuBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIECTB HAa OCHOBE OOLIUX MOHATUH, 3aKOHOB U TEOPH
XUMUH.

CtpykTypa cojaepkaHusi KypcoB — «Opranuueckass Xumusi» 1 «OOImas ¥ HeOpraHuveckas XuMUs
copMHpoBaHa B MPOrpaMMe 10 XMMHUHU Ha OCHOBE CHUCTEMHOTO MOJX0J1a K M3YUYEeHHUI0 y4eOHOTO Marepuaia
U 00ycloBJIeHa HCTOPUYECKH OOOCHOBAHHBIM PpA3BUTHUEM 3HAHUM Ha OINpPeNesEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKONl XMMHUH BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHUECKOM
TEOPUH CTPOEHUS OPraHMYECKUX COCJMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX



MPEJCTAaBICHUIA O CTPOECHUH BenlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHH —
OT YIJIEBOJOPOIOB 10 CJIOKHBIX OMOJOTMYECKH aKTUBHBIX COCJMHEHUH. B Kypce opraHmueckoil XuMuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEpPBOHAYAIbHBIC
MPEJCTABICHUS O XMMHUYECKOH CBSI3H, KJIACCU(DUMKAIMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Tor HOBBIM yTJIOM 3peHUs B peaMeTe «XUMHUs» 0a30BOr0 YpOBHS paccCMaTpUBAETCS U3yUCHHBIM Ha
YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHUS TEOPETUUECKHII MaTrepuan U (PAKTOJIOTMYECKUE CBEACHUS O
BEILIECTBAX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckass XUMHUsD)
o0yJaromuMcsi  MPEIOCTaBISIETCS. BO3MOXKHOCTh  OCO3HATh 3HAUEHHE TEPHOJMYECKOrO 3aKOHA C
00IIETEOPETUYECKUX M METOIOJIOTHICCKUX MO3UIHIMA, TIIy0)Ke MOHITh UCTOPHUYECKOE M3MEHEeHne (DyHKIUI
3TOTO 3aKOHA — OT 000O0IIAIONICH IO 00BICHSIONMIEH ¥ MPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHMM O BaXHEWIIMX BEHIECTBAX, HMX COCTABE, CTPOCHUHU, CBOMCTBAX H
IIPUMEHEHHH, a TaKKe O XMMHUYECKHUX PEaKUMsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
nomnonHsercs B Kypcax 10 u 11 kimaccoB aneMeHTaMH COJIepaHUs, UMEIOUUMU KYyIbTYPOJOTUYECKUN U
MPUKIAIHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3M XUMHH C IPYTUMU HayKaMu,
packpblBalOT €€ poJb B IO3HABATEIbHOM M MPAKTUUECKON MAEATEIbHOCTU YEJOBEKa, CIIOCOOCTBYIOT
BOCITUTaHUIO YBaXXEHHUS K MPOLECCY TBOPUECTBA B O0JIACTU TEOPUH U MPAKTUYECKUX MPHUIIOKEHUN XUMHUU,
MTOMOTAIOT BBIIYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX POOJIeMax, CBI3aHHBIX
C XMMHEH, KpUTUYECKH OCMBICIMBATh MH(OPMALIMIO U TPUMEHSTh €€ JJIsl MOMOJHEHUS] 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIEeI0BAaTENbCKUX 3a/1ad. B menom conepkanue ydeOHOTo
npenMera «XUMUS» JAHHOTO YPOBHS H3YUEHHsS OpPHUEHTUPOBAHO Ha (OpMHUpOBAaHHE Yy OOy4aroluxcs
MHPOBO33PEHYECKON OCHOBBI JUIsl IOHMMaHus (puiaocoCckux uaed, TaKuX Kak: MaTepUalbHOE €IUHCTBO
HEOPraHMYeCKOTro M OPraHUYecKOT0 MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM,
ITO3HABAEMOCTh IPUPOJHBIX SIBIICHHNA IYTEM HKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUYHA MEXAY HOBBIMH
(dakTaMu M TEOPETHUECKUMHU MPEANOChUIKAMHM, OCO3HAHUE POJM XMMHHM B PEIICHWH 3KOJOTHYECKUX
npo0ieM, a Takxke MpoosieM cOepexeHs FHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepHuaios.

B nmnnane pemieHus 3amad BOCIMTAHUS, Pa3BUTHS W COLMATU3AaLUU OOY4YaIOUIUXCS TPUHSATHIC
MIPOrpaMMOM M0 XMMHUH MOJXO/IbI K ONPEAECICHUIO COAEPKAHUS U IOCTPOCHUSI TPEIMETA MPEYCMATPUBAIOT
(dbopMHpOBaHNE YHUBEpPCATbHBIX YUEOHBIX NEHCTBHM, MMEIOMUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX BUIOB
NeSITeNIbHOCTH: pelleHus] mpoOjeM, MOUCKa, aHalu3a U 00paboTku HHOpPMAIMU, HEOOXOTUMBIX IS
MPUOOpPETEHUs OMbITa MPAKTUYECKON U UCCIeI0BATENIbCKON JESATENIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B
[MO3HAHUM XUMUH.

B npakruke npenogaBaHusl XMMUU KaK HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHusl, TAK U HA yPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU ONPEICICHUU COJEP>KATEIbHON XapaKTePUCTHKHU IIeNiel H3ydeHUs
IpeJMeTa HalpaBjeHHEM MEPBOCTENEHHONW 3HAYUMOCTH TPAJUIIMOHHO MPHU3HAETCS (POpMHUpPOBaAHHE OCHOB
XMMHYECKON HayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM IEATEIHbHOCTH YeJIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyinbTypbl. C METOAMYECKOM TOUKHM 3PEHMS] TaKOW MOIXOJ K
ONIPENICTICHUIO LIeJICH U3YUYEHHUSI IIPEIMETA SABIISIETCS BIIOJIHE OITPaBJAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHUS TJIABHBIMHU IENMSAMH H3y4eHHs mpeaMmera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (opmupoBaHUE CHCTEMbl XHUMHYECKUX 3HAHUI KaK Ba)KHEUIIEH COCTaBIISIONICH €CTeCTBEHHO-
HayYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KIFOUYEBbIe MOHATHS, (yHAaMEHTAIbHbIC 3aKOHbI
U TEOpPUM XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOEHHUE M IOHHMAHHME CYIIHOCTH JIOCTYIHBIX
0000IIeHNT MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJICHME C HCTOpUEH UX pa3BUTHS H
CTaHOBJICHUS;

e (opMupOBaHME U PA3BUTHE MPEICTABICHUN O HAYYHBIX METO/1aX MMO3HAHMS BEUIECTB U XUMUYECKUX
peakuuii, HEOOXOOUMBIX Uil NpUOOpPETEeHUs YMEHHMH OpHEHTHUPOBATbCd B MHpE BELIECTB U
XMMUYECKUX SABICHUN, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKOU U ITOBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHUH M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HaOMIOJEeHHEM U OOBSICHEHHEM
XHMHUYECKOTO HKCIIEPUMEHTA, COOMI0ICHEM MTPaBUil 0€30MacHOro 0OpaleHNs ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, conepkareibHas XapakTepUCTHKA LEJIeH U 3a7a4 U3Y4eHUs IIPEAMETa B Iporpamme
[0 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B CUCTEME CPEIHETO



obmiero oOpazoBanust. CeronHsi B MpPENOJaBaHUM XMMHUU B OOJBIICH CTENEeHW OTHAETCA NpPEAIOYTEeHHE
MPAKTUYECKONH KOMIIOHEHTE COJACp)KaHUS OOydeHHUs, OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA
o0meo0pa3oBaTebHOM  OpraHu3alMy, BJIAJCIOIIET0 HE HAO0OpPOM 3HaHWHA, a (QYHKIMOHAJTBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHUSIMU aKTUBHOTO IOJYYEHHUs 3HAHMM M NPUMEHEHUS UX B
peaJIbHOM JKHU3HM JUIsl pEIICHUs TPaKTUUECKUX 3a1a4.

B cBs3u ¢ 3TUM Ipu U3y4EHUU IpeaAMeTa «XUMHsD JOMHUHHUPYIOIIEe 3HaYeHNEe MPUOOpETaloT Takue
LEJIH U 3aJ1a41, KaK:

amanTanys OOydYaloUmIMXCsl K YCJIOBUSM JHHAMHYHO pa3BUBAIOIIErocs Mupa, (opMupoBaHme
WHTEIUIEKTYaJJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY MPHHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMIMXCS KIFOYECBBIX HABBIKOB (KIIOYCBBIX KOMIICTCHIINN), HWMEOIIUX
YHHUBEpPCAJIbHOE 3HAUY€HUE JJIS PA3IMYHBIX BUJIOB JAEATEIbHOCTU: PElIeHUs MpoOiieM, MOUCKa, aHalIu3a U
00paboTkn HMHOpMAaLMH, HEOOXOIUMBIX ISl MPUOOPETEHUs OIbITa JAEATENbHOCTH, KOTOpas 3aHMMAET
BAKHOE MECTO B IO3HAHMM XMMHH, @ TaKK€ IS OLEHKM C TO3MLUNA HKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BJIUSHUS BEIECTB M XUMUYECKHUX MPOIIECCOB HA OPIaHM3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB, HWHTEJUIEKTYAIbHBIX W TBOPYECKHMX CIIOCOOHOCTEH
oOyuarouuxcs: CoCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIE 3HAHMS MO XUMHH B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTSIMU, HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHN I MIOMCKA U
aHaJIn3a yueOHOM U HayYHO-MOMYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COIEP KAHMUS;

dbopMHUpOBaHME U pa3BUTHE Y OOYYaIOUIUXCS AaCCOLIMATUBHOTO U JIOTMYECKOTO MBIILJICHUS,
HaOI0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTHU, MpHU
IJTAaHUPOBAHUM U MTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaroluxcs YyOeXIEHHOCTHM B T'YMaHHUCTHUECKOM HAIPAaBJIEHHOCTH XHUMHHU, €€
BAKHOM pOJM B pEHICHHM TIJIOOANBHBIX MHPOOJeM palMOHAIBLHOTO MPUPOAOIOJIb30BAHUS, MOIMOJIHEHUS
SHEPreTHYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKKe MPHUOOPETEHUs OMbITa UCIIOJIb30BAHUS MOJIYYEHHBIX
3HAHWUU [T IPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIUAX, CBSI3aHHBIX C XMMHUUYECKUMHU SIBJICHUSMHU.

B ydyeObHOM mane cpemnero oOmiero oOpa3oBaHUs MpeaMeT «XHMHs» 0a30BOT0 YpOBHS BXOJUT B
COCTaB IMpeIMeTHOM 06acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHD».

OO01ee yuCinoO 4YacoB, OTBENEHHBIX JUISI M3YYEHUS XMMHUU, Ha 0a30BOM YPOBHE CpPEIHEro 0OIIero
oOpasoBanusi, coctapisieT 68 yacoB: B 10 kinacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 vac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHH

IIpenmer opraHm4eckoil XUMHMH: €€ BO3HHUKHOBEHHE, PAa3BUTHE M 3HAYCHUE B IOJYYEHUHM HOBBIX
BEIIECTB U MaTepuaioB. Teopus CTpoeHHs OpraHudeckux coenuHeHuid A. M. ByriepoBa, €€ OCHOBHBIE
noJioxkeHust. CTpyKTypHbIe (OpMyIbl OpraHudYecKux BeuecTs. ['omomnorus, nzomepusi. XuMudeckas cBs3b B
OpPraHMYECKUX COECAMHEHUSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIacCUpHUKAMM OpPraHMYECKUX BemlecTB. HoMeHknaTypa OpraHHYecKux
COeJMHEHUH (cucTemMaThyeckas) W TpUBHAJIbHbIE HA3BaHUS BaXHEHIIUMX TMpeiCcTaBUTENEeH KI1accoB
OpPraHUYECKUX BEILECTB.

OKcnepuMEeHTaIbHbIE METO/Ibl U3YyUEeHHUsl BELIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepUalaMU Ha MX OCHOBE, MOJEINPOBAHUE MOJIEKYJl OpPraHUYECKHUX BEILECTB,
HaOJIO/IGHUEe U OMNKCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPraHMYECKUX BEILECTB INPH
HarpeBaHuH (IJIaBJieHHe, OOYTrIIMBaHUE U TOPEHHE).

Yraesoaopoasl



AJKaHBI: COCTaB U CTPOCHMUE, TOMOJIOTUYECKUN psil. MeTaH U 3TaH — NPOCTEHIINE MPEACTaBUTEIN
aJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (PeakMy 3aMEeIIeHNs U TOPEHHsI), HAXOXKICHNE B TIPUPOJIE,
[IOJIyYE€HUE U IIPUMEHEHHE.

ANKeHBl: COCTaB U CTPOCHHME, TI'OMOJIOTMYECKHMH psaA. OTWIEH M NpPONWIEH — IpocTeiime
NpPEICTaBUTEII  QJIKCHOB:  (PU3MUECKME W  XUMHUYECKHME CBOMCTBAa  (peakiuu  THIPUPOBAHUS,
raJIor€HUPOBAHUS, TUJIpATALlUN, OKUCIICHUS U TIOJMMEPU3ALUN), TIOIYYE€HNUE U IPUMEHEHUE.

Ankamuensl: Oyramuen-1,3 m metunOyragueH-1,3: cTpoeHue, BakKHEHIIME XWMHUYECKHE CBOWCTBA
(peakuus nonuMepu3zanun). [losryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psf. AUETHWIEH — IpocTeHIui
MPEJCTaBUTEINb AIKHHOB: COCTaB, CTPOCHUE, (PU3MUECKIE U XUMUYECKHE CBOWCTBA (PEaKIMy THIPUPOBAHUS,
raJIoreHUpPOBAHUS, TUIpaTallii, TOPEHNUS ), TIOTYYEHUE U IPUMEHEHUE.

Apensl. benzour: cocras, crpoeHne, GU3NIECKue M XUMUYECKHE CBOMCTBA (PEeaKIuy raJloTeHUPOBAHUS
U HUTPOBAHUS), MOJIydeHHE WM TpUMEHeHHe. Tonyon: cocmas, cmpoeHue, Quauyeckue u XuMmuyeckue
ceolicmea (peakyuu 2anl02eHuUposanus U HUMpoSanus), noaydenue u npumenenue. TOKCHUHOCTb apeHOB.
I'enernueckas cBs3b MEXIY YIJIEBOJOPOAAMHU, IPUHAJICKAIIUMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble HCTOYHUKH YriaeBoA0poAoB. [Ipupoanslil ra3 u nonyrHele HedTsHbIe ra3bl. Hedth u eé
npoucxoxaeHue. CrocoObl nepepaboTku He(TH: MEeperoHka, KPEeKUHI (TEpMUYECKHM, KaTaJuTHYeCKUi),
nuponu3. [Iponykrsl nepepaboTku HedTH, WX NMPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBIH
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadoTKH.

DKcrepuMEHTAIbHBIE METOJIbl U3YyUEHUSI BEIIECTB M MX IMPEBpallleHuil: 03HaKOMJIEHHE ¢ 00pa3liaMu
miacTMacc, KaydyykoB U pe3uHbl, koyuiekuun «HepTts» U «VYronb», MOJENIUpOBaHHE MOJIEKYI
YTJEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKOW paboThI: MOTydYeHUE STUJICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenus mo ypaBHEHUIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WIM MPOIYKTa PEAKLMU IO H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xaiye oprannyecKkue coeIMHEHU

IIpenenpHble OJHOATOMHBIE CHMPTHI. METaHON M 3TaHOJI: CTPOEHHE, (U3UYECKUE M XUMUYECKHE
CBOMCTBA (peakUK C aKTUBHBIMM METaJlJIJaMH, TaJIOT€HOBOIOPOJaMH, TOpEeHKe), MpuMeHeHue. Bonopoansie
CBSI3M MEXKIYy MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJIa U STAHOJIa Ha OPIaHU3M YeJI0BeKa.

MHOroaToMHbl€ CHUPTHL. OTUJICHIVIMKOJIb W TJIMLUEPUH: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMcTBa (B3aMMOJEHCTBHE CO INEJIOYHBIMM MeETa/llaMHM, KadeCTBEHHas peakiyss Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe Ha OpraHusM uyesoBeka. [IpuMeHeHue riuinepuHa U 3TUISHIJTUKOJIS.

@DeHoJI: CTpOEHUE MOJIEKYJbl, (U3NYECKMEe W XUMHUUYECKUe CBOHCTBA. TOKCHYHOCTH (heHoIa.
IIpumenenue eHomna.

Anpnerunpl U kemonvl. DopManbAerujl, aueTalbAErHA: CTPOCHHE, (U3NYECKHE U XUMUYECKHE
CBOMCTBA (peaKkMy OKUCICHUS U BOCCTAHOBIIEHUS, KAUYECTBEHHBIE PEaKIUH), IOTy4YeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE IpeJieNbHbIE KApOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KUCIIOTBI: CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (CcBOiicTBa, oOmMe [y Kjlacca KUCIOT, peakius 3Tepu]UKarum),
noJiydeHue U npumenenue. CTeapuHoOBas U OJEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JecTBUE.

CnoxHble 3(pUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ciokHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenue xupos. bruosornyeckas posb KUPOB.

VYraeBoJpl: cOCTaB, KilaccUpHUKaLMs YrieBoJoB (MOHO-, JU- W MoJsucaxapuibl). [mroko3a —
NpOCTeHIINI MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MYecKHMe M XUMHUYECKHE CBOWCTBA
(B3ammopeiictBre ¢ ruapokcuaoM Meau(ll), okuciaeHne amMmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HaXOXJEHHE B NpPUPOJE, NpPUMEHEHUe, OUOoJOoruyeckas poJb.
dortocunTe3. PpyKTO3a KAK NU30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoaHsie nojuMepbl. CTpoeHHe KpaxMaila U LeJuTrosio3bl. Pusndeckue
Y XUMHYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KAUeCTBEHHAs peakiisi ¢ HOJI0M).

DKCIepUMEHTAIbHBIE METO/Ibl U3yUEeHHUsI BEUIECTB U UX MPEBPAIICHUI: NpoBeieHNe, HaOIoIeHHe U
ONMCAHUE IEMOHCTPALMIOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJTHOATOMHBIX CIIUPTOB
(oxkucnenue »staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJAEWUCTBHE TJIHMIIEPUHA C




ruapokcugoM  Meau(ll)), anpaerunoB (okucieHME aMMHAuYHBIM pacTBOpoM okcujpa cepebpa(l) u
ruapokcugom meau(ll), B3ammoneiicTBue kpaxmana C HOJOM), TPOBEACHHE MPAKTUYECKOW pPabOTHI:
CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTBI.

Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM TMPOAYKTAa PEAKIHUU IO HM3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HMCXOJHBIX
BEILECTB WJIN IPOAYKTOB PEAKIIIH).

A3oTcozeprKale OpraHn4eckie CoeqMHEHMUSL.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnyeckue coeuHenns. dusnueckue U XMMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IMIMIKMHA). buosornyeckoe 3HaueHre aMUHOKUCIOT. [lenTup.

benku xak mpuposHbIE BBICOKOMOJIEKYNIIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpeTUYHAs
CTpyKTypa OenkoB. XMMHYECKHE CBOWCTBA OCNKOB: THAPOJIU3, JEHATYpaIys, KaYeCTBEHHbIC PEaKIUU Ha
OemKu.

DKclepUMEHTAIbHbIE METO/bl M3Y4YEHMsI BELIECTB M WX IPEBpaleHUIl: HAaONIOJeHHWE M OIHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusl OEIKOB IIPU HArPEBAHUHU, IIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiiekyJisipHble COeIMHEeHH s

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHHUI: MOHOMEp, MOJUMED, CTPYKTYpHOE
3B€HO, CTENEHb MOJIMMEpHU3alH, CpedHsisi MoJyeKynspHas Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3alisl U MOJTUKOH IEHCAIHSI.

DKcrepuMEHTAIbHBIE METOJIbl U3YyUEHUSI BEIIECTB M MX IMPEBpallleHuil: 03HaKOMJIEHHE ¢ 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY9yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmu3anuss MexnpeaMeTHBIX CBSI3€M NP M3Y4EHMM oOpraHndeckod xumuu B 10  Kimacce
OCYILIECTBJISIETCSl Yepe3 HCHOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, Tak W MOHSATHM,
SBJIAIOIIMXCS] CHCTEMHBIMHU ISl OTJENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOu1re ecTeCTBEHHO-HAYUHbIE ITOHATHSL: SBJICHUE, HAY4YHbIM (aKT, rUIoTe3a, 3aKOH, TEOPUs, aHAIIU3,
CHHTE3, KIacCU(pUKaLUs, NEPUOINYHOCTD, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIECITMPOBAHUE.

dusnka: MaTepus, SHEprus, Macca, aToM, NIEKTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETUUNHBI U €JUHULBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, 6uocdepa, oOMeH BelIeCTB B opranu3me, GOTOCUHTE3, OMOTOTHICCKU
aKTUBHBIC BelIecTBa (OCIKU, YIIEBOIbI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, ITOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosnorus:: mUILEBbIE MPOJIYKTbl, OCHOBBI PAI[MOHAJIBHOIO IIMTAHHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, MaTepUallbl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH 2MeMeHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs 000JI0YKA. DHEPreTHUYCCKUE
YPOBHH, MOJAYPOBHHU. ATOMHBIC opOuTau, S-, P-, d- amemenTsl. OCOOEHHOCTH paCHpeIeICH s ICKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTYypaIusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuuyeckux anemeHtoB JI. M. Menpeneesa.
CBs3bp nepuoanueckoro 3akona u [lepuoanueckoi cucremMbl XumMuieckux sneMenToB J[. . Menaeneesa ¢
COBPEMEHHOU T€OpHel CTPOECHUsI aTOMOB. 3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPYINaM M MepuojaM. 3Hau€HUE MEPUOAMYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUabl XMMHYECKOW CBs3M (KOBaJeHTHAsl HEMOJSpHAs |
MOJISIpHAsl, HMOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XHUMHYECKOW CBS3H
(oOMeHHBI W JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
CreneHb OKHCIeHUs. OHBI: KATUOHBI M1 aHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA.
Tunel KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMUECKON PEIIETKH.



[Tonsarue o qucniepcHbIX cucteMax. MICTUHHBIE U KOJIJIOUIHBIE pacTBOpbl. MaccoBasi /10Jisl BEIIECTBA B
pacTtBope.

Knaccupukanuss Heopranudeckux coeauHeHui. HomeHkmatypa HEOpPraHHYECKHMX  BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumuueckas: peakius. Knaccupukanus XMMUYECKHX pEaKUii B HEOPraHUYECKOH M OpraHuYecKoi
XUMUHU. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTHH MIPU XUMUUYECKUX
peakumsix.

CkopocTh peakiuy, e€ 3aBUCHMOCTb OT pa3iin4yHbIX (PakTopoB. OOpaTHMbBIE peakunu. XUMHYECKOEe
paBHOBecHe. DakTOphl, BIUSIONIME HA COCTOSIHUE XUMHUYEeCKOro paBHoBecus. [Ipunumn Jle [larenbe.

OnekrponuTrdeckas auccounanus. CuibHbIE U clladble 31eKTposiuThl. Cpena BOJTHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IIEJI0YHAsI.

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCHEepUMEHTAIBHBIE METOAbl W3YYCHMsI BEIIECTB M HUX MPEBpAICHUM: JEMOHCTpalus TaOauil
«Ilepnognueckass cucrema xuMuueckux dnemeHTtoB JI. WM. MeHnngeneeBay, H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PEMIETOK, HAOMI0/IEHHEe U ONHCaHUE JIEMOHCTPALIMOHHBIX W JaOOPaTOPHBIX OMBITOB
(paznoxeHue MepoKCUia BOIOPOIa B MPUCYTCTBUM KaTaau3aTopa, OMpeeIeHHE CPEeIbl pACTBOPOB BEIIECTB
C MOMOIIBIO0 YHUBEPCATHHOTO UHIUKATOPA, PEAKIIMM HOHHOTO OOMEHA), MPOBEJACHUE MPAKTUUECKOU paboThI
«BnustHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHYECKOM pEeaKITum.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMUUYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMHUYECKUAE PACUETHI, pACUETHI C
WCTIOJIb30BAHUEM TIOHATHS «MACCOBAsH JI0JIsI BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnsbl. [lonoxxenne HemeraiwioB B Ilepuommueckoit cucrteme xumuueckux snemeHToB I U.
MenneneeBa u 0COOEHHOCTH CTpoeHHs aTromMoB. Du3NyYEeCKHUe CBOMCTBA HEMETAJUIOB. AJIOTPOMHS
HEMETaJJIOB (Ha mpuMepe Kuciopoaa, cepol, pocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajlOT€HOB, Cepbl, a3oTa, ¢ocdopa, yriepoaa u
KpEMHUS1) ¥ UX COeAMHEHUN (OKCHIOB, KUCIOPOCOAEPKAIIUX KUCIOT, BOJOPOAHBIX COEAUHEHUN ).

[IpumeHeHre BaXXHEUIINX HEMETAIJIIOB U UX COCTMHEHUN.

Meramnel. [lonoxxenue MetaisioB B Ilepuogmyeckoid cucteMe Xumudeckux osnementoB [ .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0OYEK aTOMOB MeTayuioB. O0mue Qusnyeckue
cBoiicTBa MeTajuioB. CIJIaBbl METALIOB. DJIEKTPOXUMUYECKUHN P/l HAPSHKEHUH METAJIIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIJIOB (HATPHUH, KAJIWHA, KaablIUi, MarHUM, aTFOMUHUN, [THHK,
XpOM, JKeJe30, Me/lb) U UX COCTUHEHUI.

O61ue criocoObl Noay4YeHus MeTamioB. [IpuMeneHe MeTauioB B ObITY M TEXHUKE.

OKCIEpPUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX IPEBPALICHUN: HM3YyYEHHUE KOJUICKIIUU
«MeTamnel U CIUIaBb», OOpa3lOB HEMETAIOB, PEIIEHHWE SKCIEPUMEHTANIBHBIX 3ajad, HaOJIofeHHe U
OMHCAaHHE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJAEWUCTBHE THUIIPOKCHUIA AIFOMUHUS C
pacTBOpaMu KUCJOT U LIEN0Yei, KaYeCTBEHHbIE PEAKIIUK HA KATHOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemjecTBa miM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO M3 YYAacTBYIOLIUMX B PEAKLUU BEIIECTB, pacd€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumuu B o0ecrieueHUn IKOJIOTUYECKOM, SHEPreTHUeCKONH U MUIEBO 0e30MacHOCTH, Pa3BUTHH
MeauuuHbL. [IoHATHE 0 Hay4HBIX METOIaX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIIUi.

[IpencraBienust 00 OOMKUX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOTYYeHUS Ba)KHEHIITNX BEIIECTB.

UYenoBek B MUpPE BELIECTB U MAaTEPUATIOB: BAKHEHIIINE CTPOUTEIbHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpaCKu, CTEKJIO, KEpaMHUKa, MaTepuaibl Ui 3JIEKTPOHUKH, HAHOMATepUAJIbl, OpraHUYECKUE U
MUHEpaJIbHbIE YI00peHusl.

Xumusi U 3/I0pOBbE YENIOBEKAa: IMpaBUiia MCMOJIb30BAHUS JIEKAPCTBEHHBIX IMpENaparoB, IpaBUIia
0€30MMacHOTO UCTOIH30BaHUS MPENapaToB OBITOBOM XUMUHU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeaMeTHBIX CBsI3€d IpU M3YYEHHM OOLIed M HeopraHuueckod xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHNE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHHA, TaK W IOHSITHH,
SIBJIFOILUXCSI CACTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmIre ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAY4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3,
KJaccu(uKaIys, nepuoanIHOCTb, HAOII0IeHNE, SKCIIEPUMEHT, MOJICTUPOBaHNE, H3MEPEHHE, SIBICHUE.

®dusuka: MaTepus, DdHEpPrus, Macca, aTOM, OJJEKTPOH, IMPOTOH, HEWTPOH, MHOH, H30TOIl,
pPaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUECKUI ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHUE
BelIeCTBa, PU3MUECKUE BETUYMHBI M €MHHIIBI UX U3MEPEHUs, CKOPOCTbD.

Buosorusi: kneTka, opraHu3M, 3KOCUCTeMa, bnocdepa, MaKpo- U MUKPOIIEMEHTHI, BATAMUHBI, OOMEH
BEIIECTB B OPraHu3Me.

['eorpadusi: MUHEpaIIbl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUTMBO, PECYPCHI.

TexHosorus:: XUMHYECKas IPOMBIIUIEHHOCTb, METAJUIYyprusi, IPOU3BOJCTBO  CTPOUTENIBHBIX
MaTepUajIoB, CEJIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MUIIEBAas MPOMBIIIIEHHOCTh, (apMaleBTHYecKas
MIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKLHOHHBIX
MaTepUaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

[UNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOITPAMMBI 110 XMMHUNU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiamBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHS OOYYAIOIMIMMUCS TMPOTpaMM
cpenHero o6iiero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MpeAMETHBIM). HayduHo-MeToandeckoit
OCHOBOM U1l pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MTPOrpaMM CpeHero oluiero oopazoBaHus
SIBJISIETCS CUCTEMHO-AEITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUMM € CHCTEMHO-IEATENBHOCTHBIM MOIXOJOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHUSI TMpeaMeTa «XUMHUS» Ha YPOBHE CpEAHEro oOIIero oO0pa30BaHMs BBIJEIEHBI CIIETYIOLIUE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOIIMMHUCA POCCUUCKOW TPAKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUI JINYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaIuluil 6a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIMXCs PYKOBOJICTBOBATHCA B CBOEH JAEATEIHHOCTH LIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAaMU, IIPUCYLTUMU IIEJIOCTHON CUCTEME XUMHUYECKOTO 00pa3oBaHus;

HaJIM4Yue TMPABOCO3HAHUS HKOJIOTUYECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIW U CTPOUTH
KU3HEHHBIC [IaHBbI.

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» [OCTUTalOTCA B EIUHCTBE Y4eOHOU H
BOCITUTATENILHON NIEATENHHOCTH B COOTBETCTBHU C T'yMaHUCTHYECKMMH, COLMOKYIbTYPHBIMU, TyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSMH U HJi€ajaMH POCCHICKOTO TPaKIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpPMaM{ W TpaBHJIAaMU TMOBEJIEHUS, CHOCOOCTBYIOIIMMH MPOIECCAM CaMOTO3HAHMS, CaMOPA3BUTHUS H
HPABCTBEHHOI'O CTAHOBJIEHUS TMYHOCTU OO YyJAIOLTUXCA.

JIndHOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeAMeTa «XUMHS» OTpPaxaroT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATENHHON U MPAKTUYECKON AESITENTbHOCTH OOYYaroIIMXCS MO pealn3alii MPUHATHIX B oOIIecTBe
LIEHHOCTEM, B TOM YKCJIE B YaCTH:

1) rpaaaHcKOro BOCIMTAHMSA .

OCO3HaHHUs 00YYAIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX TMPaB M 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MPaBOMNOPSIIIKY;

MPEACTABIECHUS O COLUUATBHBIX HOPMaxX U MpaBUjIaX MEKJINYHOCTHBIX OTHOIIEHUH B KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AEATEIHHOCTH MPH CO3/JaHUU y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKHX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TNPUHUMATh MOTHBBI, HaMEPEHHs], JIOTUKY M apryMEHTHl IPYTrUX MpH
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU IS TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS



[IEHHOCTHOTO OTHOIIEHUS K UCTOPUIECKOMY U HAyYHOMY HACIICJNIO OTEYSCTBCHHON XUMUU;

YBOKEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUHM W MPAKTHYECKOTO MPUMECHEHUS XUMUU,
OCO3HAHUS TOTO, YTO JOCTHIKCHUS HAYKH €CTh pPE3ylbTaT JIUTCIBHBIX HAOMIOACHUIA, KPOMOTIUBBIX
IKCIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEIHHBIX MOTHBOB B TOJYYEHUH U MOCIEAYIONIEM aHain3e WHPOPMAIUU O
MePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBCHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CUTYyallid, CBS3aHHBIE C XAMHUYCCKUMHU SIBICHUSMH, W TPHHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSCh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OILIGHWBATh CBOE MOBEICHUE M MOCTYIKHA CBOMX TOBAPHIICH C MO3UIUN HPABCTBEHHBIX H
MIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMSI [IEHHOCTEH 3I0pOBOTO M 0€30IMacHOTO 00pasza KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICHXHIECKOMY 37I0POBBIO;

coOmo/ieHns TpaBuil 06€30MacHOr0 OOpaIeHusl ¢ BellecTBaMU B OBITY, MOBCEIHEBHOW >KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MOHVMAHWS IICHHOCTH TMPaBUJ WHIUBUIYATHHOTO WM KOJUICKTHBHOT'O O€301MacHOrO IOBEICHHUS B
CUTYAITUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBUN M HENPHITHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTHKOB,
KYpEeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIEIOBATEIIBCKOW IESITEIIEHOCTH, OOINIECTBEHHO
MTOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JACSITCILHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUHU MPAKTUYECKUX 3aJlad COIHATHHOW HANpPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTHYECKOMY M3YYCHHIO Mpodeccuid pa3IudHOrO pPojJia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUsI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJA0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TpaeKTOPUH OOpa3oBaHus, Oymyriei
npodeccud W pealn3alud COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH IIeJIECOOOPA3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU Ha
3emire;

MMOHUMAaHMSI TI00aTBFHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM, BIUSIHUS SKOHOMUUYECKHUX MPOIIECCOB
Ha COCTOSIHME TIPUPOJTHON U COIMAIBHON CPEJIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHDKCHHM XWMHHM JJIA PCEIICHUS BOIPOCOB
PalMOHAIBHOTO TPHUPOI0IIOIH30BAHNS,

AKTUBHOTO HENpPUATUS ICHCTBHI, MPUHOCAIIMX BpeA OKPYXKAloIIel HPUPOJHON cpene, yMEHHUS
MIPOTHO3MPOBATh HEOJArOMPUITHBIC SKOJIOTHYECKHE IIOCIEICTBHS MPEANPUHUMAEMBIX JICUCTBUH W
MPEAOTBPAIATh UX;

HaJIW4YUs Pa3BUTOTO SKOJOTUYECKOTO MBIIUIEHUS, IKOJOTUYECKONH KYIBTYphI, OIbITa JEATEIbHOCTH
HKOJIOTHYECKON HAIPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSA UMH B TIO3HABATEILHOW, KOMMYHHUKATUBHOM
Y COLIMATBFHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTUU XeMO(hoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS Creln(UKH XUMUU KaK HAyKH, OCO3HaHHs €€ poiau B (OPMUPOBAHUHU PALUOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TPEACTaBICHHUS 00 OKPYKaloIeM MHpE KaKk O €IWHCTBE
MPUPOABI M YENOBEKa, B TMO3HAHWH MPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B O0COOOH 3HAYUMOCTH XHMHU JUISS COBPEMEHHOM IMBWIM3AIlMH: B e
T'yMaHUCTHUYECKOW HAIMpPABJICHHOCTH W BAXKHOW POJU B CO3/IaHUU HOBOW 0a3bl MaTepHAIbHON KyIbTYpHI,



pemeHnH TI00AIBHBIX MPOOJIEM YCTOHYMBOTO pPa3BUTHUS YEJOBEYECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M 3KOJOIMYECKON O€30IaCHOCTH, B PAa3BUTUU MEIULMHBI, 00ECIIEUYEHUHN YCIOBUN YCIEIIHOIO
TPYyZla ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOTO 4ieHa 00IIecTBa;

€CTECTBEHHO-HAyYHO! I'PaMOTHOCTH: IOHMMAaHUS CYILHOCTH METOJOB IIO3HAHHUs, MCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUS JUIS aHalu3a U OOBACHEHUS
SBIICHUHM OKPYKAIOIIET0O MHpa W NPOUCXOJAIIMX B HEM HM3MEHEHMH, yMEHHUS JAeiaTb OOOCHOBaHHBIE
3aKIIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMXCSA IAHHBIX C IIEJBI0 TOJYYEHHsS JTOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BAaTh XHMHUYECKHE 3HAHUS U pEHICHUs mpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/Zia B pa3IMuHbIX cepax npodecCUOHATbHON AESITENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO TIpeIMeTa « XUMHUS» Ha YPOBHE CPEIHETO OOIIEeTo
00pazoBaHus BKIIIOYAIOT:

3HauyuMble i1 (GOPMHUPOBAHHS  MHUPOBO33PEHHS  OOYdYalOIIUMXCS  MEXAUCHUIIIIMHAPHBIE
(MexmpeaMeTHbIE) OOIeHayYHbIE MOHATHUS, OTPaKAIOIIME LEJIOCTHOCTh HAyYHON KapTHUHBI MUpPA H
CHGHI/I(bI/IKy MCTOIOB IO3HAaHHs, HUCIIOJB3YEMBIX B CCTCCTBCHHBLIX HayKaxX (MaTepI/IH, BCIICCTBO, DHEPTUA,
SABJICHHUEC, IIpOLECC, CHUCTCMA, HaquBIﬁ (i)aKT, MIPpHUHOMII, THUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOpU:,
HCCIIeIOBaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHUBEpCaJbHbIe y4yeOHble JeHCTBUSA (TIO3HaBaTelIbHbIE, KOMMYHUKATHUBHBIE, pETYISTHUBHBIE),
obecrieunBaromnue (GopMupoBaHHe (DYHKIIMOHAILHONW TPaMOTHOCTH M COLMAIBHOM  KOMIETCHITUH
00yJaroImXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSA HCIOIB30BaTh OCBOSCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECCKIE
3HAHUS U YHUBEPCAIbHBIC yUeOHBIC IEHCTBHS B TIO3HABATEIILHON M COLIMAIBHON TTPAKTHKE.

MeramnpeaMeTHbie  pe3ydabTaThl  OTPAXaAlOT  OBJAJACHHE  YHUBEPCATbHBIMH  y4€OHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMHU JeHCTBUSIMU:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSTENIBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTPENEeNATh IEJU JeATEeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HMX JOCTHXKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMH LIEIISIMU;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHHS — BBIICISATH XapaKTEPHBIC
MPU3HAKK TIOHATUHA W YCTAaHABJIMBATH HMX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIWE IOHSTUS IS
0OBSICHCHUS OT/ICITbHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH VIS KJIAaCCU(UKAITUN BEIIECTB U XMMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BHIBOIBI U 3aKIIOUCHHS;

MPUMEHATh B IMpOIEcCe MO3HAHUSA, HUCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH,
MpeoOpa3oBbIBaTh MOJEIbHBIC MPEICTaBICHUS — XUMHUYECKUN 3HAK (CHMMBOJ) d3JEMEHTa, XUMHUYecKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peaKIMU — MPU PelIeHHH y4eOHBIX MO3HABATENBHBIX U MPAKTUYECKHX
3a/a4, TPUMEHATh Ha3BaHHBbIE MOJETbHBIC TMPEACTABICHUS [UIsl BBISBICHHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LETH U 3aJa4d WCCIIEOBAHMS, HCIIOJB30BaTh MOCTABIEHHBIE U CAMOCTOSITENEHO
chopMynupOBaHHBIE BOTIPOCH B KAY€CTBE MHCTPYMEHTA TO3HAHUS 1 OCHOBBI JIIs1 (JOPMUPOBAHUS TUIIOTE3HI
0 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BIIaJIETh HABBIKAMU CAMOCTOSITEILHOTO TUIAHWPOBAHUS U MPOBEJICHUS YICHHUECKUX DKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHsI HAOMIOaTh 3a XOJAOM IMPOIIECcCa, CaMOCTOSITENFHO TPOTHO3UPOBATH €ro



pe3ynbTar, (GOpMyIUpOBaTH O0O0OOMIEHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTAaTOB
HCCIICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENBCKOM W TMPOEKTHOW JAEATEIbHOCTH, IPOSBISTH
CMOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOHMCKY METOJOB PpEIICHUS IPAaKTHUYECKHX 3ajad,
IIPUMEHEHHIO PA3JIMYHBIX METOI0B IIO3HAHMUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PAa3IMYHBIX MCTOYHUKAX HHGOpMANMK (HAyYHO-TIOMYJSIpHAS JIUTEpaTypa
XHMHUYECKOTO COJIepKaHusl, CIIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh HWHOOPMAIIHIO
pa3aMYHbIX BHUJOB U (POpM  MpEACTaBICHUS, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpoOChl U MPUMEHSTH Pa3IMYHBIE METOIBI MPU MOUCKE UM 0TOOpe MH(pOpMAIHH,
HEOO0XOAMMOM ISl BBITIOJTHEHHSI yIEOHBIX 3a/1a4 OTIPEACIEHHOTO TUTIA;

MpUOOpPETaTh OMBIT UCHOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJIbHYIO (hopMy mpejcTaBiieHuss MH(POpMaluu (cXembl, Tpaduku,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCI0JIb30BAaTh HAYYHBIN $A3BIK B KayeCTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOH HHPOpMAIMEi:
NPUMEHATh MEXIpeAMETHble (pU3MUeckrue M MaTeMaTU4YecKHe) 3HAaKh U CHUMBOJIBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBnajeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI MO CYLIECTBY O0OCYXJaeMOW TeMbl B XOJ€ Jualiora W/MiIM JAMCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIMPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEATIOKEHHON
3a/1auu;

BBICTYyIIaTh ~C IPE3CHTAled  pe3yabTaTOB  IIO3HABATENLHOW  JAEATENBHOCTH, IOJy4EHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJIHEHUH XHUMHMUYECKOIO HKCIEPHMEHTA,
IIPAKTUYECKON pabOTHI MO UCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pealu3aluu y4eOHOIO MPOEKTa U
(GopMynHpOBaTh BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTJIACOBAHMS MO3MLUN B
X0J1e 00CYXIACHHS 1 OOMEHA MHCHHUSIMH.

OniaieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH el CTBUSIMU:

CaMOCTOSTEJIBHO IIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATEIbHYIO NESTEIbHOCTD, ONpEeNss eé
LM ¥ 3a/laud, KOHTPOJIMPOBaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpEAIaraeMblil aaropuTm
JNEUCTBUI IPU BBINOJHEHUHM Y4e€OHBIX M MCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee 3(pQeKTHBHBIHN
crnoco0 UX pelIeHus ¢ y4TOM MOIy4eHHs] HOBBIX 3HAHUHN O BEILECTBAX M XMMHUYECKHX PEaKIUsX;

OCYIIECTBIISAThH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh IMPEJCTABICHUNA O XUMUYECKON COCTABIAIOIIEH €CTECTBEHHO-HAyYHON KapTHUHBI
MUPAa, POJI XUMUH B MIO3HAHUM ABJICHUNA IPUPObI, B (POPMUPOBAHUM MBILUIEHUS U KYJIbTYPbl IUYHOCTH, €€
(GYHKIMOHATBHON TI'PaMOTHOCTH, HEOOXOIUMOW JUIl pEHIeHUs MNPaKTHUECKUX 3aJad M HKOJOTHYECKU
000CHOBaHHOTO OTHOILEHHS K CBOEMY 3/10POBBIO U IPUPOJTHON Cpesie;

BJIQJICHUE CUCTEMOW XHMMMUYECKHX 3HAHHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIAralOIIME IOHSATHS
(XMMMUYECKHII ~ J/IeMEeHT,  aToM, DJJEKTpOHHas  000JoYKa  aToOMa,  MOJIEKYJla,  BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasi CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas M COKpauliéHHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA 00BEM, yrIepoJHbIN CKeleT, (PyHKIMOHAJbHAs TpYIIa, paaukal,
MU30MEpHs], HU30MEPBI, TOMOJIOTMUECKUN PpsJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ M a30TCOJEpIKallue
COEIMHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COECOUHEHMS); TEOPUU H
3aKOHBI (TEOpUsl CTPOCHUS OpraHUYeCcKuX BenlecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHsI MacChl BELLIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHHU; MHUPOBO33PEHYECKHE 3HAHMs, JIEKAllME B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKHE CBEJICHUS O CBOMCTBAX,



cocTaBe, IMOJIydeHHMH W O€30MaCHOM HCIIOJIb30BAaHUHM BAXKHEWIINX OPraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JEATEIILHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISIBIISITH XapaKTePHBIC MPU3HAKH TOHITHHA, YyCTaHABIUBATh WX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHME MMOHITHS IIPU OMMMCAHUN COCTaBa, CTPOCHUS U MTPEBpaILleHHI
OPraHU4YeCKUX COCTMHECHU;

c(OPMHUPOBAHHOCTh ~ YMEHHH  HWCIOJB30BaTh XUMHYECKYI0 CHUMBOJIUKY JUIA  COCTaBJICHHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (QOpPMYT OpPraHUYEeCKHX BEIIECTB H
YpaBHEHHI XUMHYECKUX PpEaKIHid, W3TOTaBIMBATH MOJEIH MOJIEKYJI OPraHHYECKUX BEMIECTB IS
WJLTIOCTPAIIMH UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAIIC)KHOCTh M3YUYEHHBIX OPTaHMYECKHX BEIIECTB
[0 UX COCTaBY U CTPOSHHIO K OMPECNEHHOMY KIJIACCY/TPYIIE COSAWHEHHN (YrJIeBOAOPOMIBI, KUCIOPOA H
a30TCOJIEpIKAIIME COEOUHEHMS, BBICOKOMOJIEKYJIIDHbIE COEJUHEHMsI), JlaBaTh MM Ha3BaHUSA [0
cucremarnueckoir HomeHknarype (IUPAC), a Taxke NPHBOAWTH TPUBUAIBHBIE HA3BaHUS OTICIHHBIX
OpraHMYECKUX BELIECTB (3TUJICH, TPOIWIEH, alleTUJIEH, 3TUJIEHIJIMKOJIb, TJINLEPHH, (eHO, (opMabaeru,
alleTanbpJeru]l, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIIOTAa, OJIEMHOBAas KHUCJIOTA, CT€apUHOBAas KHCIOTA,
TJIF0K03a, PPYKTO3a, Kpaxmal, eJII0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHUS OIPEACIATh BHIBI XUMHUYECKOW CBS3M B OPTaHHMYECKUX COCTUHEHHSIX
(oMHaApHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHUS TECOPUHU CTPOCHHS OPraHWISCKUX BemecTB A. M.
BytnepoBa s 00bsiICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
Macchl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHWI XapaKTepH30BaTh COCTaB, CTPOCHUE, (QHU3UYECKHE U XUMHUYECKHE
CBOWCTBA TUIMHYHBIX TPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEMIECTB (METaH, dTaH, ITHJICH,
MPOMIICH, aleTwieH, OyramaueH-1,3, merwnOyramuen-1,3, O€H30i, METAHOJ, 3TAHOJ, STHUJICHTIUKOJD,
rIMLepuH, (EeHOJ, aleTalbJeru], MypaBbUHAs W YKCYCHasl KHUCJIOTBHI, TJIIOKO3a, Kpaxmal, LeJUTios03a,
aMUHOYKCYCHasl ~KHCJIOTa), WUIIOCTPUPOBaTh TE€HETHYECKYI0 CBS3b MEXJIy HHUMHU YypaBHEHUSIMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIMH C UCMOJb30BAaHUEM CTPYKTYPHBIX POpPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YTJIEBOJAOPOJHOTO ChIpbsl (HEPTB,
MIPUPOJIHBIN T'a3, YTOJib), CHOCOOBI X MEPEPAOOTKH U MTPAKTUUECKOE TPUMEHEHUE TIPOIYKTOB TIEPEPaAOOTKY;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYMCIICHHUS IO XUMUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIEeCTBA WJIM NPOAYKTa PEAaKIHH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN);

chOpMUPOBAHHOCTh YMEHUI BIIAJETh CUCTEMOMN 3HAHUII 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMA,
UCIOJIb3YeMbIX B XHMHUHU TPU W3YYEHUU BEIIECTB U XUMHUYECKHX SIBJICHUU (HaONOJIeHUE, U3MEpEeHUe,
SKCIEPUMEHT, MOJICIIMPOBAHKE), UCIOIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIS IPUHSITHUS PELICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHI cOONMIOIaTh MpaBuia IOJIb30BAHMS XMMHUYECKON MOCynoll u
nabopaTopHbIM 000pYyAOBaHMEM, a TakKe TMpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJIHATH XUMUYECKUIN SKCIIEPUMEHT (TpeBpaIleHuUs
OpraHMYECKUX BEIIECTB IpPU HArpeBaHWU, MOJTyYEHHE ATUJIEHA U U3YyYEHUE €ro CBOMCTB, KaueCTBEHHBIC
pEeaKuu OpraHuYecKUX BEIIECTB, JCHATypalus OElKOB MpH HArpeBaHUU, I[BETHbIC PEaKIMHU OEIKOB) B
COOTBETCTBUU C MpPaBUJIAMU TEXHUKH O€30MACHOCTH MPH OOpallleHHH C BEIIECTBAMU U J1Ta0OPATOPHBIM
o0opynoBaHUEM, MPEICTaBIATh PE3yNbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amicH YpaBHEHHMA
COOTBETCTBYIOIIUX peakiuii U GOpMYyIHUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUUYECKYIO MHGOPMAIIHIO, TOIyIaeMyIo
13 pa3HbIX UCTOYHHUKOB (CpeIcTBa MaccoBoi nHGopmaIiu, MHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOIIOAaTh MpPaBWIA 3KOJOIMUYECKH IeJIeCO00Opa3sHOro IMOBEJEHHs B
OBITY U TPYJIOBOM EATEIHHOCTH B LIETSAX COXPAHEHHs CBOETO 370POBbs M OKPYKaIOIIEH MPUPOAHOMN CPEebl,
OCO3HABaTh OIMACHOCTh BO3JCHCTBHS Ha >KUBBIE OpPraHU3MBI ONPEACTNEHHBIX OPraHUYECKUX BEIIECTB,
noHuMas cmbich nokasarens [1JIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIIICHHS W MPEAOTBPAILICHUS UX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui O0YyYaromuXcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBIICHUN;



IUISL CIIETIBIX M CIAOOBUAALIMX OOYJarOIIUXCS: YMEHHUE UCIOJIb30BATh PEIbe(PHO-TOUCUHYIO CHCTEMY
o0o3nauenwmii JI. bpaiins 11 3anucu XUMHYECKHX (GOPMYIL.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OO0Ias 1 HeopraHu4ecKast XMMUsD» OTPAKAOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYCCKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, pOJIM XUMHH B TIO3HAHUU SBIICHUH MPUPOJIBI, B ((OPMHUPOBAHUH MBIILICHUS U KYJIbTYPBI IUIHOCTH, €€
(YHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIMMOW IS PENICHHS MPAKTHYCCKUX 3a7ad M OKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U MIPUPOTHOU CPE/IE;

BJIQJICHUE CHUCTEMOW XHUMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE TIOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HMOH, MOJICKYJa, MOJIb,
MOJISIDHBI 00BEM, BaJ€HTHOCTH, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHHS, XHUMHYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METAJUTMYECKas, BOJOPOAHAS), KPUCTALTMYECKAs PEIIETKA, TUIBI XUMUYECKHUX
peaKkiMii, pacTBOP, OHJICKTPOJUTHI, HEIIEKTPOIUTHI, AJIEKTPOJUTHUYECKAs IUCCOIUAIUSA, OKHUCIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKOM pEaKIMi, XUMUUECKOE PAaBHOBECHE); TCOPHUH U 3aKOHBI (TEOpus
BIEKTPOJIUTUYECKON NHCCOLMAalny, nepuoauyeckuil 3akod /. 1. MenaeneeBa, 3aKkOH COXpaHEHHSI MacChl
BEIIIECTB, 3aKOH COXPAaHEHUS M TPEBpAIIEHUsS SHEPTUM MPU XUMUUYECKHX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIOKAITUE B OCHOBE IOHUMAaHUS TPUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U
0€30TacHOM HUCIOJIb30BAaHWN BAKHEUIITNX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHPHOCTH
YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHUU BBISIBJISATH XapaKTEPHbIC TMPU3HAKKA TOHSATHN, YCTAHABIMBATH WX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHS TPHU OMHUCAHWA HEOPTAHWMUYECKHX BEIIECTB M HX
MpEBpAILICHU;

cOpPMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JIi COCTaBJIeHUS (OpMyI
BEIIIECTB M YPaBHEHUN XMMHUYECKUX peakinii, cucrematuieckyro HomeHkinatypy (IUPAC) u TpuBuambHbIe
Ha3BaHMs OTACIbHBIX HEOPraHUYECKUX BeIIecTB (YrapHbIi ra3, yrieKHCIbli ra3, aMMuak, raméHas U3BecTb,
HeraméHasi U3BeCThb, IUThEBasl COJa, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHI OTIPEAETATh BaJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUUYECKUX 3JIEMEHTOB
B COCAMHEHUSX DPA3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAs, MOHHAs, MeETaJIM4ecKas,
BOJIOPOJIHASI) B COEIMHEHUSAX, THUIN KPUCTAJUIMUECKON pEmETKH KOHKPETHOIO BellecTBa (aToMHas,
MOJIEKYJIsSIpHAsi, HOHHAs, METaJUIMuecKas), XapakKTep Cpelasl B BOJHBIX pPAacTBOpPax HEOPraHUYECKHX
COCIMHCHUH;

cOpMUPOBAHHOCTh YMEHHIl YCTaHABIMBATh NPUHAAJICKHOCTh HEOPraHMYECKHX BEHIECTB MO MX
COCTaBY K ONpENeIEHHOMY KJIacCy/Tpylie COeIuHEHUN (IPOCThie BEIIeCTBA — METaUlbl U HEMETasllbl,
OKCH/Ibl, OCHOBaHHMSI, KUCJIOThI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh, YMEHUW pacKpbIBaTh CMbICHT THepuoauueckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMAaTU3UPYIOITYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (D YHKITUY;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
anemeHToB 1-4 mnepuonoB Ilepuommueckoit cuctembl xumudeckux 3nemeHtoB Jl. M. Menneneesa,
UCIMOJIB3Ysl TOHATUSA «S-, P-, 0-3JEKTPOHHBIC OPOUTAIM», «IHEPreTHYECKHE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHMUYECKHUX AJIEMEHTOB M UX COCIMHEHUM 10 Mepuojam U rpynmnam
[Tepuonnueckoy cucremel XumMudeckux anemMeHToB 1. 1. Menzaeneesa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOICTBa
HEOPraHMYECKHUX BEIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPKIATH CYILIECTBOBAHUE T€HETUUECKOU CBSI3U MEXKIY
HEOPraHMYECKHUMH BEUIECTBAMHU C TOMOIbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XMMHUYECKHUE PEaKLUU MO Pa3IHYHBIM MpPU3HAKAM
(duciy M cocTaBy pearupyroiux BemecTB, TemIoBoMy dh(eKTy peakini, U3MEHEHUIO CTEeTIeHEH OKHCICHHS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YUACTHIO KaTaau3aTopa);

chOpPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIUN pa3IUYHBIX THUIOB, IMOJHBIE U
COKpaIEHHBIC YPAaBHEHUS PEAKIM MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX ITH PEAKIIUH UIYT
JI0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUH TPOBOJWTH PEAKIMH, TMOATBEPKIAIONINEC KAaYeCTBCHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEIICCTB;

c(OPMUPOBAHHOCTh YMEHUU PACKPBIBATh CYITHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX DPEAKIIHIA
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCca ATUX PEaKIIUi;

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKIIUU OT PA3IUIHBIX
(hakToOpoOB; XapakTep CMEIICHHS XUMUYCCKOTO PABHOBECHUS B 3aBHCUMOCTH OT BHEIIHETO BO3JICHCTBUS
(npunnun Jle HlaTense);

cOPMHUPOBAHHOCTh YMEHUH XapakTepu30BaTh XHUMHUYECKHE IPOICCCHI, JIeKAIIUe B OCHOBE
MTPOMBIIIIJICHHOTO TIOJTy4EHUSI CEPHON KUCIIOTHI, aMMHUaKa, a Takke COPMUPOBAHHOCTH MPEACTABICHUN 00
O0IIMX HAYYHBIX MPUHIUIIAX U YKOJOTHICCKUX MPOOIIEMaX XUMUIECKOTO IPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYUCIICHUSI ¢ MCIIOJIB30BAHUEM TMOHITHS «MAacCoBasi JIOJIS
BEI[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKHX PEAKIHUSIX, MACChl BEUISCTBA WJIH
00béMa razoB IO U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WJIM O0bEMY OJHOTO W3 Y4YacTBYIOIIMX B
peakiuu BELIECTB, TEIUIOBOro 3(d@deKkra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIPEBPAIIECHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TpPaBHJIa TOJB30BAHMUS XUMUYECKOW TMOCYJION |
nabopaTopHbIM O0OpYJOBAaHMEM, a TaKXKe TMpaBmia OOpalieHHs C BEIIECTBAMU B COOTBETCTBUMU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOR;

c(OPMHUPOBAHHOCTh YMCHHH TUTAHUPOBATh W BBHIMOJHATH XUMHYCCKHA DKCIEPUMEHT (pa3ioKeHUe
MEepPOKCH/Ia BOJIOPOJa B MPUCYTCTBUH KaTallu3aTopa, OMpe/ielieHHe Cpellbl paCTBOPOB BEIIECTB C MOMOIIBIO
VHUBEPCATHLHOTO WHAWKATOPA, BIIMSHUE Pa3IHYHBIX (DAKTOPOB HA CKOPOCTh XUMUYCCKOW PEaKIINU, PeaKIIHH
MOHHOTO 0OMEHA, KaYeCTBCHHBIC PEaKI[uu Ha CYiIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHWUS,
perieHne YKCIepUMEHTAIBHBIX 3a/1a4 110 TeMaM «Metaute»y u «HeMeTramis») B COOTBETCTBUU C TIPAaBHIIAMH
TEXHUKH O€30TaCHOCTH TIpH OOpaIleHUH C BEIIeCTBAMHU W JIAOOPATOPHBIM O0OPYIOBAHHEM, TIPEICTABIIATh
pe3ynbTaThl XMMHYECKOTO 3KCIepUMeHTa B (GopMe 3alKucH YpaBHEHHH COOTBETCTBYIOIIUX peakUud H
(hopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUUYECKYIO MHGOPMALIKIO, MOIy4aeMyIo
U3 pa3HbIX UCTOYHHUKOB (CpPEeICTBa MACCOBOM KOMMYHHKAIMK, IHTepHET U ApYyrux);

chOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHia 3KOJIOTMYECKH IIeJIeCO0O0pa3HOrO TOBEIACHUS B
OBITY U TPYJIOBOM EATEIHHOCTHU B LIETSX COXPAHEHHs CBOETO 370POBbs U OKPYKaIOILIEH MPUPOIHOMN CPEbl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBHUS Ha J>KMBBIE OPraHU3Mbl OINpPENEIEHHBIX BEIIECTB, MOHUMAsl CMBbICI
nokazarens [1JIK, moscHATh Ha mpuMepax CIOCOObl YMEHBIICHHS M TMPEAOTBPAILCHUS HX BPETHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Uig 00yYaromMXCsi ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHUE NPUMEHSATh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMUUYECKUX SBIICHUN;

JUIS CIENBIX U CIa0OBUASIIMX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh Peabe(HO-TOYCUHYIO CUCTEMY
o6o3navenuii JI. bpaiiis s 3anucu XUMU4ecKux GopMyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnnyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa B M TeM u¢poBbI
Ne n/m OporpaMMBb paA3AEI0 ¢ Beero Konrtpoabubie | IlpakTHueckue gép;lg::; aT:J)II)HI)I e
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHNYecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Wroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YIII€BOIOPOIbl — aJIKaHbI 2
29 HenpenenbHble yrieBoI0po/ibl: alIKEHBI, 6 1
QITKaJIMCHBI, aJIKIHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
WX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptbl. DeHon 3
39 Anbaerunbl. KapOOHOBBIC KHCIIOTHI. 7 1
CnosxxHbIe 3(DUPBI
3.3 VYrneBoasl 3 1
Wtoro no pazneny 13
Pa3znea 4. A3orconepskanye opranHnyecKkue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL benku 3
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKYISIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KosnnyectBo yacos
Ne o/ HaumeHnoBanue pa3esioB U TeM Kontpomsmpie | TpaxTieckie DJIeKTpOHHbIE (LI (PPOBbHIE)
NPOrpamMMblI Bcero paGoTI paBoTHI o0pa3oBaTe/ibHbIE peCypChl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepuoanueckas cuctemMa XUMUYECKUX 3
anemeHToB JI. . Meneneera
12 Crpoenue BemiectBa. MHOTOOOpasue 4
BEIIECTB
1.3 XUMHUYECKHE peaKkLuu 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertasibt 6 1
2.2 Hemerans 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX 2
BEILIECTB
Hroro mo pazgeny 17
Pa3nen 3. Xumus ¥ :Ku3Hb
3.1 ‘ XUMHUS U KU3Hb 4 ‘ ‘
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 ‘ 3 ‘
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoauvecTBo yacoB
Ne Tema ypoka Kontponbusre | MpakTnueckue Mara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero H3y4YeHusi = 00pa3oBaTeJbHBbIC PeCypChl
padoTshI padoThI
1 IIpeamer opraHu4eCKON XUMHUH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHMsI OpraHN4YECKUX
2 coenuHenuii A. M. byriepoBa, €€ 0CHOBHbIE !




ITOJIOXKCHUA

[IpencraBnenue o KiaccupuKauu
opranuveckux Bemiects. Homenkmarypa

3 (cucTemaTuyeckas) U TPUBUAIbHBIC HA3BAHMS
OpPraHUYeCKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH psif

5 Meras u 3TaH — npocTenIme
MPEJCTABUTENN AITKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA

7 DOTHIIEH ¥ IPONIIJIEH — MPOCTEUIIIHE
MPEJCTABUTENN AITKSHOB

8 [IpakTnueckas padora Ne 1. «Ilomyuenue
ATHJICHA U U3yYCHHE eT0 CBOHCTB»
Anxanuensl. byraguen-1,3 u

9 MeTmnoyraauen-1,3. Tlomydenne
CUHTETHYECKOTO KayyyKa 1 pe3UHbI
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOCHHS,

10 TOMOJIOTUYECKHM psijl. ATIETHUIIEH —
MPOCTEUIINI MPEACTABUTEIb ATTKUHOB

11 Boruncnenus o ypaBHEHUIO XUMHUYECKOM
peaxkiuu

12 ApeHbl: 6eH301 1 ToyoJ. TOKCHYHOCTh
apeHoB

13 I'enetnueckas cBs3b YTI€BOJAOPOIOB,
MIPUHAISKANTUX K Pa3JIMYHBIM KJ1accaM
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPO/IHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[TpupoiHBIE HICTOUYHUKH YTIIEBOJOPOJIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHbBIE ra3bl,
He(Th U IPOIYKTHI €€ nepepaboTKU

16 KonTtponrHas pabota no pazaeny
«YTIeBOIOPOIBD»Y

17 [IpenenpHbIe 0JTHOATOMHBIE CIMPTHI:




MECTAaHOJ 1 3TaHOJI. BOI[OpOI[HaSI CBA3b

MHoroaToMHBIC CIIUPTHI: STUJICHTJIMKOJIb U

18
TIIALIEPUH

19 denout: CTPOCHHE MOJIEKYIIBL, busnueckue u
XUMHYECKUE CBOUCTBA, MPUMCHCHHE

20 Anprieruipl: GopMabACTHI U alleTATbICTH]I.
Aneton

21 OIHOOCHOBHEIE TIPE/ICITbHBIC KAPOOHOBBIC
KHCIIOTBI: MypaBbUHAS U YKCYCHAS

29 [TpakTuueckas pa6f)Ta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK
MIPEJICTAaBUTEIIH BBICIIHX KapOOHOBBIX KHCIIOT

24 MpEIa KaK coau BBICIINX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JeHCTBUE
CrnoxHbie 2(DUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIU3 CIIOKHBIX
a¢upoB

26 Kupsr: runponns, IpuMeHEHUE,
OMOJIOTHYECKAs POJIb )KUPOB
VYrieBoapl: coCcTaB, KiIacCU(pUKAITHSI.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTO3a, caxapo3a

28 Kpaxman u niemnono3a Kak mpupoIHbIe
MTOJTMMEPHI
KonTponbHas pabota no paszaeny

29 «Kucnopopcoaepkaiime OpraHuuecKue
COEIMHEHUS

30 AMMWHBI: METHJIAMHWH U aHWJINH
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OpPraHUYECKUE COECTUHEHUS, UX
Onosiornueckoe 3HaueHwue. Ilentuab

32 benku kak mpupoaHbIe

BbICOKOMOJICKYJIAPHBIC COCAUHCHU A




33 OCHOBHBIE TTIOHSATUS XUMHHU 1

BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

OcHoBHEBIC METO/JbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHU. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC

KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIE

Tema ypoka Kontpoanubsie | IIpakTnueckue
n/n yp Bcero p p u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMOB

[Tepuonnueckuii 3akoH u [lepuoanyeckas
cHCTEMa XUMHUYECKHUX 3jiemeHToB /1. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnam v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aeMmeHToB .M. Meneneena B
pPa3BUTHUU HAYKU

Crpoenue BelecTBa. XUMHUYECKas! CBSI3b, €€
4 BH/JIBI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
cBs3u. BoopoaHas cBs3b

BaneHTHOCTB. DJIeKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o JAUCIICPCHBIX CUCTCMAX. Hctunnsie
6 " KOJUIOUJHBIC paCTBOPHI. MaccoBas 1ois 1
BCIICCTBA B paCTBOPC

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX coeqMHEHMNN. ['eHeTnyeckas




CBs3b HCOPraHUMYCCKUX BCUICCTB, PA3JIMIHBIX
KJ1aCCOB

Knaccugukaus XuMHUECKUX Peakluii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECUE

10

[IpakTueckas padota Ne 1. «BnusiHue
pa3auyuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNeKTpoauTHYSCKas quccoruanus. [lonsatue o
BOJIOpOJHOM Moka3atene (PH) pactBopa.
Peaxiun nonHoro oomena. ['maponmz
OPraHu4Y€CKrUX U HCOPTaHNICCKUX BEIICCTB

12

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHe 006 31eKTpoIN3€e PacIUIaBOB U
pacTBOPOB COJIEH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUUN»

14

Mertaiel, ux noJsoxxenue B [leproauueckoi
CHCTEME XMMHUYECKHX djieMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. Obmue pusnvyeckue cBoNCTBA
METAJIJIOB

15

CrutaBbl METAJJIOB. DJIEKTPOXUMHUYECKUH Psif
HaIpsDKEHUH METaJlIOB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaNui, KalbIHii, MaTHUH,
ATIOMHUHHI) U UX COeTMHEHU N

17

XHUMUYECKUE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COEIMHEHUN




19

[Ipaktuyeckas padora Ne 2. "Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«Mertamae"

20

Hewmeramnsl, ux nosoxxenue B lleproanyeckoit
CUCTEME XMMHUYECKUX 1eMeHToB /[, U.
MeneneeBa 1 0COOEHHOCTU CTPOEHUS ATOMOB

21

®uU3nYECKUE CBOMCTBA HEMETAILIOB.
AnnoTponus HEMETauIoB (Ha IpUMepe
KHCJIOpoJia, cephl, (hochopa u yriepoa)

22

XHWMHU4YECKUE CBOMCTBA FAJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHYecKue CBOCTBa a30Ta, pochopa u ux
COEIMHEHU N

24

XHWMHUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHNN

25

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COEIUHEHUN

26

O06001IeHre U cucTEMaTU3aLMs 3HAHUI 110
Teme «HemeTamiery. Berauciaenus mo
YpaBHEHUSM XUMUUYECKHUX PEAKITUN 1
TEPMOXHUMHUYCCKUE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemienne
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Hemeranmnsl"»

28

KonTtponbHas padoTa no teMam «MeTayuibl» 1
«HemeTamis»

29

HeOpFaHI/I‘-ICCKI/IC U OPraHu4CeCKUC KUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC U OPraHuv4CCKrUC OCHOBAHUA

30

AmboTepHbIe HEOpraHUYeCKHUe U
OpraHMYecKue coequHeHus. [ 'eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

31

Poib xuMuu B o0ecrieueHHN 3KOHOFI/I‘IGCKOI\/’I,
BHCPFCTHQCCKOﬁ U IHIIEBOH 6630HaCHOCTI/I,
Pa3BUTHUH MCIUTTUHBI




[IpencraBnenus 06 oOMUX HAYIHBIX

32 MIPUHIMIIAX TPOMBILIUIEHHOTO MOTY4EHUs 1
BAXHEHIINX BEIIECTB

33 YenoBeK B MUpPE BEIIECTB M MATEPHAJIOB 1

34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o Tabpuensu O.C., Octpoymon WU.I'., CnagxoB C.A. Xumus 10, AO «M3natenbctBo «IIpocBemienney
o Tabpuensu O.C., OctpoymoB WU.I'., CnagxoB C.A. Xumus 11, AO «M3natenbctBo «IIpocBemienney

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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