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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOrpaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUI «CTpareruun pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

[Tporpamma cmocobcTByeT (opMHpOBaHUIO y OOYYAIOIMIUXCS YMEHHS TPaMOTHO U
0e30macHO  HCIONIb30BaTh  JabopaTopHoe oOopynoBaHuWe, B TOM 4Hcie uHugposoe
o0opynoBanne ueHrpa «Touka pocra», NPOBOAUTH HCCIEIOBaHUS, aHAJIU3UPOBATH
HOJIy4EeHHBIE PE3Y/IbTaThl, IPEICTABIATh U HAYYHO apryMEHTHPOBATh MOJTYYEHHBIE BBIBO/IBI.

OcHOBY NOJIXOJIOB K pa3pabOTKe MNporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCSA CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumus» i 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXKaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BHIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XUT
3aBepILIAIOIIMM 3TalloM peajlu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX LEJIOCTHOH CHUCTeME XHMHYECKOro oOpa3oBaHUs. DTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe obpazoBaHHe 00YJarOIUXCs HA YPOBHE CPEIHEro
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KU3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0Oa3bl MaTepHalibHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPeICTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOEHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaKJoro ujeHa obmiectBa. CoBpeMeHHass XMMHs KaK Hayka CO3MJaTesIbHasA, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TIToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0OBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKOl Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.



B cooTBercTBMM ¢ OOMIMMHU IEISIMH W TPUHIUMIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO TMOATOTOBKY OOYYaromMXcs, HEOOXOAMMYIO MM JIJIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisiFoMMH TIpeAMeTa «XUMUsS» SBISIOTCS 0a30Bbie Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudecKkasi XUMHEs, OCHOBHBIM KOMITOHEHTOM COJIePIKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
IpH W3YYCHHUU TpeaMeTa o0ecredrBaeT BO3MOXXKHOCTh PACCMOTPEHHsSI BCETO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATHHA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O01as 1 Heopranuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
ONpENEEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COCAMHEHMM, a
TaK)Ke€ Ha YpOBHE CTEPEOXMMHUYECKUX M SJEKTPOHHBIX MPEACTaBICHUN O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce opraHnyeckoll XUMHUU MOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIero o0pa3oBaHHs MEepBOHAYATIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCHU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Tox HOBBIM yTJIOM 3peHHUsS B MpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBACTCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» O0YYarOIUMCS TPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOAOJOTUYECKUX TTO3UIIHH,
IyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIIHMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 KkiaccoB »ieMeHTaMH COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B IMO3HABATEILHOW W
MPaKTUYECKON NEATETHHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXEHHUS K IPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMUMHUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIs MOIMOJHEHUSI 3HAHUN, pelieHus
WHTEJUICKTYAJIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1memom comepxkaHue
yueOHOoro mpeamMeTra « XuMHUs TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaromUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTh MPUPOIHBIX SBICHHUHN MyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUM MEXIy HOBBIMU (PaKTaMU U TEOPETUUYECKUMHU MPEANOCHIIKAMH,
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OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpoljeM cOepekeHUs
HHEPTEeTUYECKUX PECYPCOB, CHIPHsI, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B nmane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLMAIM3ALUM  OOYy4YarOLIUXCS
IOPUHSITBIE MPOTPaMMON MO XUMHH IOAXOABI K OINPEAETCHUIO COJAEPXKaHUS M TMOCTPOSHUS
npeaMeTa npeaycMaTpuBaloT (GOPMUPOBAHHUE YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUHN, UMEIOIIUX
0a30Boe 3HAUCHHE JUISI PA3IMYHBIX BHJIOB JAEATEILHOCTHU: PEUICHUs MPOoOIeM, MONCKa, aHaIu3a |
0o0paboTku wuH(pOpPMAIMK, HEOOXOMUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJIEIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTEpUCTUKU LeJeld M3y4YeHHUsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaIMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATENIbHOCTH YeJIOBEKa M KakK OJHOT0 U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIeJIel N3YUYEHHUS [IPEIMETA SIBJISIETCS BIIOJIHE OIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YeHHS IpeaMmeTa «XUMHUs» Ha
6azoBom ypoBHe (10 =11 ku1.) siBHSIOTCA:

e (¢dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA KaKk BaKHEWIIEH cocTaBstoLIeit
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIFOUYEBbIE MOHSTHS,
(yHIaMEeHTalIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U Pa3BUTHE IMPEICTABICHUA O HAYYHBIX METOJAX IO3HAHUS BEUIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBICHUHN, HIMEIOIIUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHMH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJICHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0Oe30I1acHOro
oOpallleHus C BeLeCTBAMHU.

Hapsiny ¢ aTuM, copepkaresbHasi XapakTepUCTUKa IeJIel M 3a/1ad U3Y4eHUs IpeaMera B
nporpaMMe 1o XMMUHU YyTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEHH OTAAETCA NPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep’KaHusl oO0ydyeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHONM  OpraHu3alyi,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMM, a (YHKLIHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMHU aKTHBHOTO TIOJYYCHUS 3HAHWH W NPUMEHEHHUS UX B PEATbHOW KHU3HH JUTS PEIICHHS
MPAKTUYECKUX 3ajau.

B cBi3M ¢ 3TUM TNpH U3yYeHHM MpeaMera «XUMHs» JOMHHUpPYIOLIee 3HAaueHUe
nproOpeTaroT Takue LeNu U 33aauu, KaK:

ajanTanus OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE HHTEIUIEKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHIO,
COTPYAHHUYECTBY, CAMOCTOSATEIbHOMY MPHHATUIO TPAMOTHBIX pELUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;



dbopMupoBaHHEe y OOYYAIOMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHITHH),
UMEIOIINX YHUBEPCAIIbHOE 3HAUYCHHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TPOOIIeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOAHYIO Cpely;

pa3BUTHE MTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CIOoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINA XUMHUYECKOTO
COJICPKAHUS;

dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY U ITPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalOImMUXCs YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHUH TJI00ANbHBIX  MPOOJEM  palMOHATBHOTO
MPUPOIONIONH30BAHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOrO OTHOIICHUS K TIPUPOJIE M CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI ITOTYYCHHBIX 3HAHWMA NI TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOM miane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIC PEAMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YUCHUS XUMUHU, HA 0a30BOM YpOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIY4CHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (IIJIaBJICHHUE, OOYTTTUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAZl. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetwnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XMMUYECKHE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIil ra3 u monyTHblE HEPTSIHBIE ra3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUS BEIIECTB M MX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U NU3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranu4eckie coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMU CIUPTOB. JlelficTBHE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHBIE DPEAKIIUN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKanM), MoldydeHue M mnpuMmeHeHue. CrTeapuHOBas W OJEMHOBas KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcunma cepebdpa(l), BoccraHOBIEHHE, OpOXXEHHE TJIOKO3bI), HAXOXKICHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemntonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaiaa U LEeJUIIOI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMSL.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMUHOKHCHOT. IlenTuaml.

benku kak npupoHbIe BBICOKOMOJEKYJSIpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMHYECKHE CBOMCTBa O€JKOB: THUAPOJU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M MX IpEeBpalleHuil: HaOJrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHAaTypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHN: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUKU, CpelHsAs MoJeKyssipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IOJIMMEepU3alus U NOJUKOHICHCALUS.

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUIYKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHATHUH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaJIM3, CUHTE3, KiIacCUpUKaALMs, MEepPUOAUYHOCTb, HAOIIOJCHNUE, H3MEpEeHHe,
OKCIEPUMEHT, MOJICTTPOBAHUE.

dwusmka: MaTepus, YHEPTUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUs.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YII€BOIbI, KHUPHI, (PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHoorHs: MHILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTruvyeckue OCHOBbI XUMHHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpOHHas 000I0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMHYecKux dieMeHtoB /I, .
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
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M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBaJEHTHOMN
XUMUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BajgeHTHOCTH.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI M AHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue 0 aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10J1s
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BELECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K PA3THUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUii B HEOPTaHWYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3JIMYHBIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJIeNiell KPUCTAUIMYECKUX pEIIETOK, HAOMIOJACHWE W OINMCAaHWE JeMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUuu
MOHHOTO OOMeHa), MpoBelleHHEe MPaKTHUECKON paboThl «BnusHMe pa3inuyuHbIX (DaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanueckold CUCTEME XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpOeHHsI aTomMoB. (DU3HuUECKHe CBONCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Mertamisl. [lonoxxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume



¢uszndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYCCKHUH Psii HANPSHKECHUIN
METAJLJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJUIOB (HATPUM, KaJdid, KajdblMd, MAarHuu,
ATIOMUHUM, HUHK, XpPOM, KEJIe30, ME/Ib) U KX COCTUHEHHI.

O61ue criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHUsS BEHIECTB M UX MPEBPAILCHUM: HU3ydEHUE
KOJUIEKIIMA «MeTalutbl U CIUIaBbl», OOpPa3IOB HEMETA/UIOB, PEIICHUE AKCIEPHUMEHTAIbHBIX
3aja4, HaONIOJIEHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3a1aun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacy€Thl Macchl (00bEMAa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CIIH OJTHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecniedeHnr SKOJOTHYECKOM, SHEPreTHUECKOM 1 MUIIeBOi 0e301acHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuHuii.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJYYCHHS
BAKHEUILINX BELIECTB.

UYenoBeK B MHUpE BEUIECTB M MaTEPUAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MAaTEpHAJIbl JJI SJICKTPOHUKH,
HaHOMaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUSL.

XUMHSL U 3/10pOBbE YEJIOBEKA: MPaBWIIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
mpaBuiia 6€30MacHOT0 HCIOIb30BaHMS IPENapaToB OBITOBOI XUMUU B TOBCEITHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4eHUH OOIIel M HEOPraHUYEeCKOH XMMHHU B
11 xmacce ocyImiecTBIseTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHATHH, SBJISIIOUUXCS CUCTEMHBIMH JJIsi OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: Marepus, SHEpPrus, Macca, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOI,
PaIuoOaKTUBHOCTb, MOJIEKYJIa, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMIAEMBbIE, TOTIITUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBILIEHHOCTb, METAJLTYpPIrHsl, MIPOU3BOACTBO
CTPOUTETBHBIX MaTepHUaJIoB, CEIBbCKOXO35MCTBEHHOE MIPOU3BOJACTBO, MUALIEBAS
MPOMBINIUICHHOCTh, (papManeBTUYECKass MPOMBIIIIEHHOCTh, IPOU3BOJICTBO KOCMETHUUYECKHX
MpEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUATIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHUH.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIISIONIUE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHCKOM TpakIaHCKONH HMACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJ€ajlaMM  POCCUICKOIro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT cHOPpMHUPOBAHHOCTD
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IM03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;
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YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHAIIN3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONrofeHus MpaBUil OE30MacHOTO OOpalleHUs] ¢ BEUIECTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOW N€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PELICHUH NPAKTUYECKUX 3a7a4 COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHUH OOpa30BaHUS,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU IETIECO00PA3HOTO OTHOMICHUSI K MPUPOJIE, KaK UCTOUYHUKY CYIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUs HEOOXOAMMOCTH UCITOJIH30BAHUS JOCTHKEHUN XUMUU JJI PEIICHHS BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
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[I03HABATEIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIBHOIN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH HUJCOJIOTHU XeMOPOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMSA:

Cc(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpPE KaK O €AMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IUBWIHM3AIMHU: B €
TYMaHHCTUYECKON HANpaBlIEeHHOCTH M BaXHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUAIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTUM  MEIMIIMHBL,
00eCIeYeHN! YCIIOBHH YCIIEIIHOTO TPY/Ia U SKOJOTHUECKH KOM(BOPTHOH KU3HH KaXKJIOTO YJIeHA
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMAaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa M IMPOUCXOISAIIMX B HEM H3MEHEHUH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYaLMSIX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENbCKOM AEATENbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIMuHbIX cdepax mnpodeccHoHaIbHOU
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHble TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METO0B IO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHbIe), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIuXCs;

CIOCOOHOCTh  OOYYalOIIMXCS  HUCIOJIb30BaTh  OCBOEHHBIE  MEXKIHCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.
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MeranpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA y4E€OHBIMHU
MO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMUA I[CﬁCTBHSIMH.

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJlM3UPOBaTh IMpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh LEIN JEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH WX JOCTHIKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C IMTOCTABICHHBIMHU IICIISIMH;

HCITOJIB30BaTh IPU OCBOCHWU 3HAHWK TMPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XApPaKTCPHBIC IIPHU3HAKU HOHATUI H YCTaHaBJIMBAaTb WX B3aWUMOCBA3b, HCIIOJb30BATH
COOTBCTCTBYIOIIHUEC MOHATHUA IJIA O6TJSICH€HI/I5I OTACIIBbHBIX q)aKTOB u SIBJICHI/II\/JI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(PUKAIIMK BEIIECTB M XUMHYCCKUX PEAKIIHIA;

yCTaHABJIUBATh MPUYNHHO-CIICCTBEHHBIE CBS3H MEXTY U3YYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpACCYKIACHUS (MHIYKTUBHBIC, JAE€AyKTHUBHBIE, II0 QAHAJOTUM),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCYHA B paCCMAaTpUBACMBIX ABJICHHUAX, q)OpMy.III/IPOBaTI)
BBIBOJIBI 1 3aKJIIOUCHUS;

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEIeHHH Y4eOHBIX
MO3HABATEIIbHBIX W TMPAKTHUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOTI'O IMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTE3BI 11O MPOBCPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CYH(HCHHfI;

BJIaACTb HABbIKAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWUA W TIPOBCACHUA YUCHUUYCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOMIOaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmMyaupoBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMNBIT YYSHHUYECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM AeSITeNbHOCTH,
MPOSIBIISATE CIHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEeIIeHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUA.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHMOpManuud (HAYYHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
AHAJIN3UPOBATH I/IH(l)OpMaHI/IIO Pa3siIM4HbIX BHUIAOB U CbOpM NpeaACTaBJICHUA, KPUTHYCCKU
OIICHHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynUpoBaTh 3ampoCchl W TPHUMEHATH pa3jMyHbIE METOABI TNpPU TOHCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOH JIJIS BBIMIOJTHEHUS YUeOHBIX 3a/1a4 ONpeIeEHHOTO TUTIA;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX ITOMCKOBBIX CUCTEM;
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CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOMH
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIEeN pe3yabTaTOB MO3HABATEIBHOMN AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro MpoekTa M (OPMYIHPOBATH BBIBOJBI IO pE3yJbTaTaM MpPOBENEHHBIX
UCCIJIEJOBaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUsI U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss € Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCW JIEATENBHOCTH Ha OCHOBE CaMOaHAW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs» OTpa)karoT:

c(OPMHPOBAHHOCTh MPEJICTaBIEHUH O XMMHUYECKOH COCTaBIIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUH MPHUPOIbI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3aad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJb, MOJSpHas Macca, MOJSIpHBIH 00BEM, YIJIEpOIHBIA  CKeJer,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOJIOTHUYECKHE CBEACHHS O CBOICTBAX,
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COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM 1€ATENBHOCTH YEIO0BEKA;

c(OPMHPOBAHHOCTHh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aHUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE TOHATHS IPU ONMCAHUM COCTaBa, CTPOCHUS U
IPEBpaLCHUH OPraHNYEeCKUX COeIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKLMH, N3rOoTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUI WITKOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAICIKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEIIECTB 110 HUX COCTaBYy M CTPOCHHIO K OINpPENeNEHHOMY KIACCy/TpyINIe COeIuHEHHH
(YriaeBoJopozpl, KHUCIOPOJ M a30TCOJACpXAlUe  COCIMHEHMs, BBICOKOMOJIEKYIIPHbIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUA M0 cuctematudeckoii HomeHkinarype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEIIECTB (ITUIIEH, IPOIMJIEH,
AUEeTUJICH, STWICHIVIUKOJb, IJIMUEPUH, (QeHOJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XUMHUYECKOM CBS3M B OpPraHMYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemiecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh COCTaB, CTPOEHHE, (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTaBUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aueTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJ, ITaHOJ, ATUJIEHIJIUKO/b, TJIMUEPUH, (PEHOJI, aleTalbJeru]l, MypaBbluHasl U yYKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKJIYy HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPhS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS 10 XUMHUYECKUM YPABHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA MM NPOAYKTAa PEAKIUU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIun);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IPU M3YYCHHM BEILECTB U XUMHYECKUX SIBJICHUMN
(HaOmrofieHHe, UW3MEpEeHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PELIeHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPpaBHUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;
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c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus1 OpraHU4YeCKUX BEIECTB IIPU HAarpeBaHUU, NOJyYEHUE ATHIECHA U U3YYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TIpHu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHuu C BEIIEeCTBaMU U JIAOOpaTOPHBIM O0OPYIOBAHUEM, MPEICTABIATh PE3YIbTAThI
XUMHYECKOTO SKCIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUA B OBITY M TPYJIOBOH [EATETBHOCTH B LEJNAX COXPAHEHHS CBOErO 370POBbS M
OKpYXKarollel MPUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha >KMBBIE OPTaHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1JIK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa;

IUIsE 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHYECKOW COCTAaBJISIOIMICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS W KYJIbTYPHl JUYHOCTHU, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHWMHMYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKMX  peakUuid, pacTBOpP, AIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs OUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOE€ paBHOBECHE), TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS JHEPTUMU MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE IOHMMAaHWS MPUYUHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHHM,
(dakToNorMuecKrue CBECHUSI O CBOWMCTBAX, COCTaBe, MOMYyUYEHUU U OE30MaCHOM HCTOIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;
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C(OPMHPOBAHHOCTb YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MOHATUI, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHSATUS NPU ONMCAHUUM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
(GopMynn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMalibHBIC Ha3BaHHS OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIid Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOM CBS3U (KOBAJIEHTHAs, HOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAIIC)KHOCTh HEOPTaHMUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICA Hepuoaumyeckoro 3akona J[. W.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XMMHUECKUX 3i1eMeHTOB Jl. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeMHEHUH 10 nepuogam u rpynnam Ilepuogudeckoil cucreMbl XMMHUYECKUX 31eMeHTOB /[I. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUs peakluii HMOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTaHWYECKUX BEUIECTB, pACHO3HABaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [larense);
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c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XHMHUYECKHE TIPOLIECCHI, JIeKallhe B
OCHOBE MPOMBIIIIJICHHOTO MOJIYYCHUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEJICTaBICHU 00 OOIMX HAYYHBIX MPHUHIUIAX M KOJOTHYECKHX MPOOJIeMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B IMPU XHUMHYECKHUX
peaKIMAX, Macchl BEIIECTBA WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MacChl BELIECTB, IIPEBPAIICHHUS U COXPAaHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJb30BAHUS XUMUYECKOW TIOCYION U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
PacTBOPOB BEIECTB C MOMOIILI0 YHHBEPCATHHOTO WHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
HAa CKOPOCTh XMMHUYECKOW pEaKIuH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aMau o temam «Metamiely u «Hemeramibl») B COOTBETCTBUM C TMpaBUJIAMU TEXHHUKHU
0€30IaCHOCTH MPH O0OpAIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000pyIOBaHHUEM, TIPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAIM3UPOBATH XUMHYECKYIO HWH(POPMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM KOMMYyHHKauuu, MHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3sHOro
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHUsS] CBOETO 3JI0POBbS U
OKpYKarolllel MPUPOIHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KWBBIE OPraHU3MBI
onpeAeNnéHHBIX BEUIECTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIEHUS U NPEIOTBPALLEHUS UX BPEIHOIO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT O0y4YaroImMXCsd C OTPAHMYECHHBIMHA BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE TPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUH;

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

20



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3ieioB JuaekTpoHHbIe (UU(pOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKO XUMUH
[Ipenmet oprannyeckoit
xumud. Teopust CTpoeHUs
1.1 p p . 3 https://resh.edu.ru/subject/lesson/6149/start/
OpPraHUYECKUX COCAMHEHUN
A. M. bytiepoBa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
IIpenenbHbIe yrieBogopoasl
2.1 b YHICBOAOPOA 2 https://resh.edu.ru/subject/lesson/6151/start/
— QJIKAHBI
Henpenensnbie
2.2 YTJIEBOJIOPO/IBI: ATKCHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/
QJIKaTUCHBI, aJTKIHBI
ApomaTtnueckue
2.3 P 2 https://resh.edu.ru/subject/lesson/4775/start/
YTJIEBOIOPO/IbI
[IpupoiHBIE HICTOYHUKHU
2.4 YTJIEBOJIOPOJIOB M UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/
nepepadoTka
Hroro 1o pasuery 13

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
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https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/

3.1 Crouptel. DeHon 3 https://resh.edu.ru/subject/lesson/4769/start/
An . Kap06
3.2 PACTHIBL. RAPOOHOBLIC 7 https://resh.edu.ru/subject/lesson/4776/start/
KUCHOTHL. CIIOKHBIE AHUPHI
3.3 YrneBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/
Hroro mo pazneny 13

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

AMUHBI. AMUHOKHUCIIOTBI.
4.1 3
benku
Hroro no pazneny 3

https://resh.edu.ru/subject/lesson/4743/start/

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUSA

IT K )
5.1 JTACTMACCRL. RayHykH 2 https://resh.edu.ru/subject/lesson/6095/start/
Bosokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6095/start/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHue aTOMOB.
[lepuoauueckuii 3aK0H U
1.1 [Teproaudeckas cuctema 6 https://resh.edu.ru/subject/lesson/6479/start/
XUMHUYECKHX DJIEMEHTOB /[
H. Meunneneena
CTtpoeHue BeIeCcTBa.
1.2 TPOCHHE BEMECTR 6 https://resh.edu.ru/subject/lesson/5581/start/
MHoroo0pa3ue BeIecTB
1.3 XUMHYECKUE PeaKIuu 15 1 1 https://resh.edu.ru/subject/lesson/4938/start/
Htoro no paznemny 27
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramst 13 1 https://resh.edu.ru/subject/lesson/5814/start/
2.2 Hemeramsl 20 1 1 https://resh.edu.ru/subject/lesson/5939/start/
C
2.3 BASH HEOPTamieciin i 6 https://resh.edu.ru/subject/lesson/4960/start/
OpPTaHMYECKUX BEIIECTB
Hroro mo pazueny 39
Paszngen 3. Xumus u :Ku3HL
3.1 XUMHS U )KU3HD 2 https://resh.edu.ru/subject/lesson/3504/start/
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https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3504/start/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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