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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (penepalibHOi 00pa30BaTEeIbHOM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu mnpemnopaBaHusi yaeOHOTO MpeaMera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE NTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit ®eaepannu Ha nepuop 10 2025 roxa» (Pacniopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOJIX0/10B K pa3pab0TKe IpOrpaMMbl IO XUMHH, K ONPEIEICHUIO 001l cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI OOYUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpenmera «XuMHUs»
st 10-11 xitaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHLENTYyanbHbIe nosoxeHuss @I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHUKaMH  00meo0pazoBaTeIbHON
OpraHM3aly, SBISIETCd HEOThEMJIEMOM YacThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIHUX LIETOCTHOIN CUCTeMEe XMMUYECKOT0 00pa30BaHusl. DTH HEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPHUPOAHOM Cpelie.
Peanuzyercs xummuueckoe oOpa3oBaHHe OOy4yarOIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
00pa30BaHus CPEeICTBAMU YUeOHOTO mpeaMeTa «XUMHUsA», COAEP)KaHUE U NMOCTPOEHUE KOTOPOTro
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM CrHenu(UKH HAyKd XUMHH, €€ 3Ha4eHUs B
MO3HAHWU TIPUPOABI U B MaTEPUAIBHON >KM3HM OOIIECTBa, a TaKkKe C y4ETOM OOIMUX Ieneil u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTpaeT 0COOYIO pOJib B COBPEMEHHON
[IUBWIIN3AIUH, B CO3JaHUU HOBOW 0aszbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJIaJI B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpY’KaroleM MUpPE KaK O €TUHCTBE MPUPO/IbI U YelIOBEeKa, KOTOpoe (POpMUPYETCs B XUMHUHU HA
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3auMOJICHCTBYS € IpYTHMH €CTECTBEHHBIMU HayKaMH, XUMHUsI CTaJla HEOTheMIIEMOM
Y4acThl0 MUPOBOU KYJIBTYphl, HECOOXOJAUMBIM YCIOBHEM YCIEIIHOTO TPYyJa U >KU3HHU KaXKIOTrO
wieHa oOuiectBa. CoBpeMeHHass XHMMHsS KaKk Hayka co3ujaTeNibHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe MoOaNbHbIX Mpo0JieM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXpaHbl
3/10pPOBBA.

B cooTBercTBMM ¢ OONMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi YPOBEHb U3YUYEHHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJIOJDKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisIoUMHA TIpeMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «OO01as 1 HeopraHudecKasi XMMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPraHUYECKOU XUMUH (C BKIIOUEHHUEM
3HAHWH U3 001IeH XUMHH) ¥ OpraHndecKor XuMun. @opmMupoBaHue TaHHON CHUCTEMBI 3HAHUH MPH
M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conepkanus KypcoB — «Opranudeckas xumusi» u «OOmias u Heopranudyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHWKA Ha
ONpEeNEEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIECTBA
paccMaTpUBaKOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB /IO
CJIOKHBIX OMOJIOTMYECKM aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckoil XUMHUU MOJTYYarOT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
MPEJICTABICHHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLIUH.

[Tox HOBBIM YTJIOM 3pEHHUsS B MpeaMere «XuUMHUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMHUS O0YUYaIOIMMMCS MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAQYCHHE TEPHOJUYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
IyOKe TMOHSATh HCTOpUYECcKoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT obOoOmaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUs
JononHsaercss B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAAHOW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIbHON U
MPaKTUYECKON NIEATEIHHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIHMTAHHMIO YBAXEHHUS K MPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJIs TOMOJHEHUSI 3HAHUN, pelIeHus
WHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEI0BATEIbCKUX 3a7ad. B 1emoMm conaepkanue
yueOHOro mpeamMeTra « XUMHUs) TaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MHUpPA, O0YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh MTPUPOIHBIX SIBJICHUNA MYTEM DKCIEPUMEHTA
U pElIeHUsS MPOTHBOPEUUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX TPOOIIeM, a Takke MpodieM cOepexeHHs
JSHEPreTHYECKUX PECYPCOB, CHIPbsI, CO3/1aHUsI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.



B nnane penienus 3a1a4 BOCOUTaHUSA, Pa3BUTHS M COLMAIIN3ALUHN 00yUYarOIUXCsl IPUHATHIE
OpOTPaMMOM 1O XWUMHUH TOAXOJbl K OINPEAEICHUIO COJACPX AaHMUA W TIOCTPOCHHUS NpeaMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATBHBIX Y4YEOHBIX JEHCTBHIA, MMeEromuX 0azoBoe
3HaYeHHUE [UIS PA3IMYHBIX BUIOB JEATEIBHOCTH: pPEUICHUs MpoOJieM, IOWCKA, aHalu3a Hu
00paboTkn wuHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CPEAHEr0 00I1Iero oopa3oBaHus, P ONPEACICHUN COIECPIKATENLHON XapaKTePUCTUKU
Heynedl M3ydeHus IpeiMeTa HalpaBlI€HUEM [EpPBOCTENIEHHOW 3HAUYMMOCTH TPAaJULMOHHO
npu3Haércst (OpPMHpPOBAHHME OCHOB XMMHMYECKOM HAykM Kak o00JacTd COBPEMEHHOIo
€CTECTBO3HAHUS, TPAKTUIECKOM AEATEIHHOCTH YeJIOBEKA M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KyabTypbl. C METOJMYECKON TOYKH 3PEHUS TaKOW IMOAXOJ K ONPEACICHUIO LEeNel H3ydeHUs
IpeMETa SIBJISETCS BIIOJIHE OIIPABIAHHBIM.

CornacHo aHHOW TOYKE 3pEHHUs IVIABHBIMU LENISIMH U3y4eHMs NpenMeTra «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCSL:

e (opMupOBaHME CHCTEMbl XHMHYECKUX 3HAaHMM Kak BaKHEHIIEH COCTaBIAIOIIECH
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIC MOHATHS,
¢dbyHaaMeHTaNbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W
INOHUMAaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHMI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHHME U PA3BUTUE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKIHid, HeOOXOAUMBIX Ul MPUOOPETeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPO/IE, B MPAKTHIECKON 1
MMOBCEAHEBHOM XU3HU;

® Dpa3BUTHE YMEHUH W CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJeHHEM NpaBuWil 0€30MacHOro
oOpalleHus C BeLeCTBAMHU.

Hapsny ¢ atuM, comepikarenbHas XapakTepUCTUKA eJIed U 3a/1a4 M3YYeHUs TpeaMeTa B
poTpaMMe 110 XUMHH YyTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B NpenojaBaHU XUMHUHU B OOJIbIIEH CTEIEHU
OTHa€TCs MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUeHUs], OpPUEHTUPOBAHHOM
Ha MOJTOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHHU3alliH, BIAJCIONIEr0o HEe HaOOpoM
3HaHWH, a (QYHKIMOHAJIBFHOW TPaMOTHOCTBIO, TO €CTh CIMOCOOaMU W YMEHHSIMH aKTHBHOTO
MOJTyYCHUsI 3HAHUH U IPUMEHEHUS MX B pealTbHOW YKU3HHM TSl PEIICHUS TIPAKTHIECKUX 3a/1ad.

B cBi3u ¢ 3TUM NpH U3yYeHHM MpeaMera «XUMHs» JIOMHHUpPYIOLIee 3HAaueHUe
nproOpeTaroT TakKue LEeNU U 3a]1auu, Kak:

aJianTanys 00yJaronuXxcs K YCIOBHAM TUHAMAYHO Pa3BUBAIOIIETOCS MHUpa, POPMHPOBAHUE
WUHTEJUIEKTYaJ bHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIIeM,
NIOWCKa, aHamu3a u 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeIbHOCTH, KOTOpasi 3aHMMAECT Ba)KHOE MECTO B MO3HAHUU XMMHH, a TAKXKE Ul OLEHKHU C



MO3HIIAN YKOJIOTHYECKOM O€30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO Cpey;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CnocoOOHOCTH CaMOCTOSITEIBHO INPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KH3HCHHBIMU IMOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUH JIUIs [IOMCKA M aHAJIN3a Y4eOHOW M HAyYHO-TIOMYJISIPHOIN HH(DOPMAITMK XUMHYECKOTO
COJICPKAHUS;

¢dbopmupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00 yJaromuXxcsl yOSKAEHHOCTH B TyMaHUCTHYECKON HAIIPAaBJICHHOCTH XHMHUH,
e€ BaKHOW pOJM B PEUICHWH TJIOOAIBHBIX NPOOJIEeM palMOHAIBFHOTO MPHPOIOINOIB30BAHHMS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIC H CBOEMY 3JI0POBbBIO, & TAKIKE MPUOOPETCHHUS
OTIBITA MICTIOJIb30BAHMS MOTYYCHHBIX 3HAHUN JUISI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMHU SIBICHUSMH.

B yd4eOHOM TutaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00s1acT «ECTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHUHU

[IpenMer opraHM4ecKOod XHMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHHUE B IOJIYYCHHUU
HOBBIX BELIECTB U MaTepuaiioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX BEHIeCTB. ['oMOJOrHs, H30Mepusl.
XuMudeckas CBsI3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue o kiaccuUKaluu OopraHuYecKux BeriecTB. HomeHkiaTypa opraHndeckux
COEMHEHMH (cucTeMaTHYecKas) U TPUBUAIbHbIE HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENEH KJIacCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YECHMsI BEIIECTB M MX IPEBPALLECHUN: O3HAKOMIICHHE C
o0pa3llaMy OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEILLECTB, HAOJIOICHUE U OMMCAHNUE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPTaHUYECKUX BEUIECTB IIPU HArpeBaHWU (IUIABIICHUE, OOYTIIMBAHHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBL: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeraH W 3TaH — IpocTedune
MIPE/ICTaBUTENN AJKAHOB: (PU3NYECKHE U XUMUYECKHE CBOWCTBA (peaklMy 3aMEeLIeHUs] U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, MOTYUEHHE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUI pPsiA. OTWIEH W MPOIWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3MUECKHe M XMMHUYECKHE CBOMcTBa (peakuuu TUAPUPOBAHUA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin), IOJIy4eHEe U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmetunOyragueH-1,3: cTpoeHHE, BaXKHEWUININE XUMUUYECKHE
cBoOMcTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOT0 KaydyKa 1 Pe3UHBI.

AJNKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALETHIIEH — MpoCcTeHIni
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHUE, (U3NYECKHE U XMMHMUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QHU3MYECKHE U XUMHMUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHNSA U HUTPOBaHUs), IOJy4Y€HHE W TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuueckue cOUCMBA (pPeaKyuu 2anio02eHUpPosanus U HUMpOGAHUs), NOLYYEHUe U
npumeHnenue.  TOKCHYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MIPUHAUIEKANTMMU K Pa3IU4HbIM KJ1accaM.

[TpupoaHble MCTOUHUKH YrieBoJopoaoB. IIpuponublii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoOwl nepepadoTku He(TU: EPEroHKa, KPEKUHT (TEPMHUYECKUH,
KaTaJuTH4ecKuil), nuponus. [IpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBIH yrosib U MpoayKThI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M WX IPEBpAIlEHUIH: O3HAKOMIIEHHE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, koiuiekuuu «Hedtb» n «Yrompy, MonenupoBaHue
MOJIEKYJT YTIEBOOPOIOB U TaJIOT€HONIPOU3BOIHBIX, POBEICHNE NPAKTUYECKON pabOThI: MOTyYeHHE
JTUJICHA U U3YYEHUE €r0 CBOUCTB.

Pacuérnsle 3anaun.




Boruncnenus mo ypaBHEHUIO XUMUYECKON peakuuu (Maccol, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU MPOYKTA PEAKLIUH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeiNHeHUs!

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON UM 93TaHON: CTpoeHue, (usuveckue u
XUMHUYECKHE CBOMCTBA (pEaklIHH C aKTUBHBIMH METajUlaMH, TaJloT€HOBOJOPOAAMH, TOpPEHHE),
npuMeHeHne. BogopoiHele cBsI3u MeX 1y MOJIEKYJIaMH CIIUPTOB. J{eficTBUE METaHOIA U 3TaHOJIA Ha
OpraHM3M YeJIOBEKa.

MHoOroaTtoMHbI€ COUPTHI. DTUICHIIMKOIb U [NIMLIEPHUH: CTPOEHHUE, (U3HUECKUE U XUMHUYECKHE
CBOICTBa (B3aMMO/JICIICTBUE CO IIETIOUYHBIMHI METAJUIAMU, KaUeCTBEHHAs peaKIisl HA MHOIOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M yenoBeka. [IpuMeHeHre riunepuHa u 3TUIICHTJIUKOJIA.

@deHoI: CTpOCHHE MOJIEKYJIbI, (U3NYECKHE U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpaeruabl u kemousl. Dopmanbaerus, aueTalbIeru/l: CTpoeHHue, PU3NIECKHE U XUMHUYECKHEe
CBOMCTBAa (peakIUMU OKHCIEHUS U BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIMH), IOJYy4YEHHE U
MIPUMCHCHHE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCYCHAasi KHCIOTBHI:
CTpoeHHe, PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, oOIIME Ui Kiacca KUCIOT, PEaKIIHs
stepudukanyum), MoaydyeHue U npuMmeHeHue. CTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MIPEJICTABUTEIIM BBICIINX KapOOHOBBIX KHCIOT. MblJIa KaK COJU BBICIINX KapOOHOBBIX KHCIIOT, MX
MOIOIIIee JeCTBHE.

Crnoxuble 3(pupel Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosorndeckas posib KUPOB.

VYrieBonbl: cocTaB, KiaccuUKaIUs YIJIEBOJIOB (MOHO-, TU- U Tojucaxapubl). [oko3a —
MPOCTEHIINI MOHOCAXapuaA: OCOOEHHOCTH CTPOCHHUS MOIEKYNbI, (PU3NYecKHe W XUMUYECKUE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaoM meau(ll), okucieHnrne aMMuadHBIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXIEHUE B TPHUPOJE, NPUMEHEHHE,
ouosnorudeckas poib. GotocunTes. PpyKTO3a KAaK U30MEP IIIFOKO3BI.

Kpaxman u nemmono3a kak mpupojHbie monuMmepbl. CTpoeHHe Kpaxmala W IEJTIONO3BL.
du3nyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIPOIu3, KaYeCTBEHHAS PEAKIUs C HOJOM).

DKCHEpPUMEHTAIBHBIE METOJbl M3YYCHHS BEIIECTB M WX TMPEBpAILEHUN: TMPOBEICHUE,
Ha0Jt0/IeHNE U ONMCaHUe AEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CHHPTOB (OKWCIEeHHE OdTaHoia okcugoMm Meau(ll)), MHOTOATOMHBIX CHOUPTOB
(B3aumopelictBue rmiepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHHe aMMUAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumoaeicTBHe Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacué€rneie 3amaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTEepHbIe OpraHuYecKue coenuHeHus. Ouznueckne U XUMMHYECKHEe
CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe ruinHa). buonorudeckoe 3HaueHne aMuHOKUCITOT. [lenTuast.



benku Kak HpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB: THUAPONU3, JACHATYypauus,
KayeCTBEHHBIC PEaKMU Ha OEJIKH.

OKClepUMEHTAJIBHBIE METOAbl M3YYEHHs BELIECTB W HX IPEBpAIlCHUN: HaONIOAEHUE U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: J€HATypalus O€JIKOB MPU HArpEeBaHWM, LIBETHBIE peaKIUH
O€eJIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEeHUs

OcCHOBHBIC TIOHATHS XWUMHH BBICOKOMOJICKYJISPHBIX COCIMHEHUI: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALUH, CPEAHSS MOJIeKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — IOIMMEpU3alts U MOJIMKOH IEH CalHs.

DKClepUMEHTAJIbHbIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLCHUI: O3HAKOMIIEHUE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4yKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€ NpU M3ydyeHHM opraHumdeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS YePe3 NCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK M TIOHSATHIA,
SIBJIIOILMXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 1IMKJIA.

OO1u1re ecTeCTBEHHO-HAayYHbIE MTOHATHSA: SIBICHUE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CUHTe3, Kiaccudukauus, NEePUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHUE, HKCIEPUMEHT,
MO/JIEJINPOBAHUE.

®duszuka: MaTepus, FHEPIrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPI€TUUYECKUN YPOBEHb,
BEIIECTBO, TeJ0, 00bEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3MYeCKHe BEIMYUHBI U €AMHUIBI UX
U3MEpPEHUsI.

buonorus: xnerka, opranusM, Ouochepa, oOMEH BelIECTB B oOpraHusMme, (poTOCHHTE3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIEBObL, JKUPBI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, OJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mumieBble MPOIYKTHI, OCHOBBI PALlMOHAJIBHOIO MUTAHUS, MOIOLIHE CPE/CTBa,
JIEKQpCTBEHHBIE W KOCMETHUYECKHE IMpEeraparhl, MaTepHaIbl U3 MCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

I[TNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHUS 00yUaIOLIMMHUCS TPOrpamMM
cpenHero ooOmero oOpa3oBaHHs (JTMYHOCTHBIM, METANpPEIMETHBIM H MpeAMETHbIM). HaydHo-
METOAMYECKON OCHOBOM ISl pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MMPOTPAMM CPETHETO
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIbTaTOB OCBOCHHSI MPEAMETa «XUMHUS» Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHUsl BBIACICHBI
CJIETYIOIIIE COCTABISIONINE!

OCO3HaHUE OOYYAIOIUMHCS POCCHICKON TPaXTAaHCKON HJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENEHHUIO;

HaJTM4YMe MOTHBALIUU K O0YYEHUIO;

L[EJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUN JHMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKHUX TPAJAUIIHKA 0a30BOM HAYKH XUMHUU;



TOTOBHOCTh M CIHOCOOHOCTH OOYy4YarolIMXCsl PYKOBOACTBOBATHCS B CBOEH JEsTENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHYECKON KYIbTYPhI M CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HEHHBIC TUIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MIpeIMeTa « XUMUSD) TOCTUTAIOTCS B €IMHCTBE YUEOHOH U
BOCIIUTATENbHON JIEATEIIbHOCTH B COOTBETCTBHHM C TYMAHHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH,
TyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMHU M HJ€ajlaMH POCCHHCKOTO TPakJaHCKOro oOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM U TpaBUJIaMH IOBEACHUS, CHOCOOCTBYIOIIMMH IpolieccamM
CaMOII03HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00Y4aIOIINXCS.

JIMuHOCTHBIE PE3ybTAaThl OCBOCHUS TNpeaMeTa «XHMHS» OTPaKAIT CcHOPMUPOBAHHOCTD
OTIBITA TIO3HABATEIILHOM U MPAKTUYECKOH NEATETLHOCTH 00YUaIOIMXCs 110 peau3aliil MPHHATHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

0CO3HAHM OOYYAIOIMIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKCHHUS K
3aKOHY U MPaBOIOPSAKY;

MPEJICTABICHUS] O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTH IPH CO3AAHUU yYEOHBIX IPOEKTOB,
pelIeHnr yueOHBIX U MMO3HABATEIIBHBIX 33]1a4, BEITIOJTHEHIUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyYMEHTBI IPYTUX Py
aHallM3e pa3jIMYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) IATPUOTHYECKOTO0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEJNIO OT€YECTBEHHOW XUMUH;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUST XUMUH,
OCO3HaHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh Pe3yJbTaT AIUTENbHBIX HAOMIOACHUN, KPOTIOTIMBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB,

WHTEpeCca U MO3HABATEIHHBIX MOTHBOB B TIOJIYYEHUH U TIOCIIEIYIONEM aHaN3e HHPOPMALIUN
0 MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CHTYAI[MH, CBSA3aHHBIC C XUMHYCCKHUMH SBJICHHSMH, ¥ TIPHUHAMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHHWBaTh CBOE IMOBEJCHHME M IIOCTYNIKM CBOMX TOBAapHINEd C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ITHX ITOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro M Oe3omacHOro obpasa JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/I0POBbIO;

coOJroIeHHsI TTpaBuJI OE30TIaCHOTO OOpaIeHUs C BEIIECTBAMU B OBITY, MOBCETHEBHON JKU3HU
U B TPYJIOBOH JIEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH TIPABHJI UHIUBUIYATHHOTO M KOJJIEKTUBHOTO O€30MMacCHOTO MOBEICHUS
B CUTYallUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCIEACTBUM M HENPUSTUS BpPEAHBIX MPUBbIUEK (YIMOTPEOIECHUS aIKOTOJI,
HapKOTUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:
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KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKOW  JEATEIBHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY U3YUYEHUIO MPOGECCUuid pa3IudHoOro poja, B TOM YUCIIE Ha OCHOBE
MPUMEHEHUS PEAMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHUS K TPYAY, JIOASM TPyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHyalbHOW TpaeKkTOpuu oOpa3oBaHwus, Oymyiiei
npodeccuu M peaau3alud COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH I€JIECO00Pa3HOTO OTHOIICHHS K IMPHUPOJIEC, KAaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIie;

MMOHUMAaHHUS TJ00AJTBHOTO XapakKTepa JKOJOTHYECKHX IMPOOJIeM, BIMSIHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsI HEOOXOJUMOCTH HCIOJBb30BaHUS JOCTUKEHUN XUMHH JUIsl PEIICHHUS BOIPOCOB
PalMOHAIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOT'O HEMIPUATHUS IEUCTBUI, IPUHOCAILUX BPE OKPYKaIOIIEH IPUPOAHOU Cpeae, yMEHUS
MIPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJIOTHUECKHUE MOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MpeOTBpALIATh HX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  DKOJOTMYECKOM  HANPABIEHHOCTH, YMEHUsS  PYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHON MPAKTHKE, CIOCOOHOCTH M YMEHHUSI aKTHBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILLIECTBEHHOM MPaKTUKU;

MMOHUMAaHUS CHeUUKN XUMHUU KaK HayKd, OCO3HaHUA €€ poiau B (popMuUpoBaHUU
paIMOHATIFHOTO HAYYHOTO MBIIIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYy)KaroleM
MHPE KaK O €IMHCTBE MPUPO/IbI U YEIOBEKA, B IIO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JieM CoOXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BAXHOW POJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpPbl, PEIICHUU TIOO0ANBHBIX MPOOJIEM YCTOWMYMBOTO PA3BUTHUS YETOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKON, MUIIEBON M IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCJIOBHH YCIIEITHOTO TPy M YKOJIOTHIECKH KOM(DOPTHOM JKU3HHU KAXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAHHUS  CYIIHOCTH  METONOB  ITO3HAHU,
HCIONIb3YEMBIX B ©CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh TMONMy4YyaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS
Jenath 00OCHOBaHHBIEC 3aKIIOUYEHUS Ha OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX C IEIBIO
MOJy4YEeHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIh30BaTh XUMUYECKHE 3HAHUS JUISI PEIICHUsI TpooOeM B
peaNbHbBIX KU3HEHHBIX CUTYaIUX;

HMHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;
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TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHHIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY MOJTYYCHHIO HOBBIX 3HAHUI 110 XUMHHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTIAMU;
UHTEpeca K 0COOEHHOCTSM Tpy/a B pa3jInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS] OOYUAIOMIMXCS MEXKIUCIUILTHHAPHBIE
(MeXTpeIMeTHbIE) 00IIeHaAYYHbIC TTOHATHS, OTPAKAIOIINE 1IETOCTHOCTh HAYYHON KapTHHBI MHUPA H
cnenuduKy METOOB TO3HAHMSI, MCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHEPTHUsI, ABJICHHUE, TPOIIECC, CUCTEMA, HAYYHBIN (PaKT, IPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H,
TeOopHs, HCClIeIOBaHNE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalbHbIe yueOHbIE JAecTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),
obecneunBaromue GopmupoBanue (QyHKIUOHATBLHOM T'PAMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
o0OyJaromuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMUXCS  HWCIOJB30BaTh  OCBOCHHBIE  MEXIMCIUILIMHAPHBIC,
MHPOBO33PEHYECKHE 3HAHUSI M YHUBEPCAIbHBIE yueOHbIE ISHCTBUS B IO3HABATEIBLHON U COLIMATBHON
MPaKTHKE.

MertanpeameTHble  pe3yibTaThl OTPAXKAalOT OBIAJCHHE YHHUBEPCAJIbHBIMU  Yy4e€OHBIMU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[GflCTBHHMI/I.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMMU:

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOSITENNFHO  (DOPMYNIHUPOBaTh U  aKTyalIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTpeNeNsaTh 1EMN JeITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMHU;

WCIONIb30BaTh MPU OCBOCGHUU 3HAHUNA NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTCPHBIC IMPU3HAKN HOHATUH u YCTaHAaBJIMBATb ux B3aMMOCBA3b, HUCITIOJIb30BaTh
COOTBCTCTBYIOIIUEC ITOHATUA TJIA 00BsICHEHNS OTACJIIBbHBIX q)aKTOB n ﬂBﬂeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH JUISI KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTDH JIOTUYCCKHUE PaCCYKACHUA (I/IHHYKTI/IBHI)IG, ACOYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M IPOTUBOPEYUSI B PacCMaTpPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOYEHUS;

MPUMEHSTh B TpOIecCe MO3HAHUS, HCIONb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJI€NN, TPeoOpa3OBbIBaTh MOJAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHueckas Gopmyiia, ypaBHEHHE XUMUYECKOW peakliy — P PEIIeHNH y4eOHBIX T03HABATEIbHbBIX
W TPAKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJENIbHBIC MPEICTABICHUS MJIs BBIIBICHUS
XapaKTePHBIX MPU3HAKOB N3YYa€MbIX BEIIECTB M XUMUYECKHUX PEAKITHIA.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIaACTh OCHOBAMHU METOJJ0B HAYUHOT'O IMMO3HAHHWA BEIICCTB 1 XUMHUUYCCKUX peaKum‘/'I;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEIOBAHUS, WCIONB30BaTh IIOCTABICHHBIE U
CaAMOCTOATECIIBHO C(bOpMy.HI/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA
(hopMHUPOBaHKS TUITOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYKICHUI;
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BIAJIeTh HAaBBIKAMH CAaMOCTOSATEJIBHOTO IUIAHUPOBAHUA M IPOBENCHHUS YYEHHYECKHUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAATh 3a XOJOM IIPOLECCA, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3ynbTaT, (OpPMYIHpPOBATH OOOOMICHHS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB KCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIA OTUET O TPOICIAHHON
pabore;

IPUOOPETATh ONBIT YYEHUYECKOM UCCIIE0BATEIBCKON U MPOEKTHOM 1€ TEIbHOCTH, IPOSIBIIATh
CIOCOOHOCTH M TOTOBHOCTH K CAaMOCTOSITEIbHOMY HOUCKY METO/OB PEIICHHs PAaKTUYECKUX 3a7ad,
IIPUMEHEHUIO PA3JIMYHbBIX METO/I0B IIO3HAHMUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIMUHBIX MCTOUHUKAX MH(pOpMalMU (Hay4HO-TIONYJIsIpHAs JIUTEpaTypa
XUMHAYECKOTO COJICp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VHTepHeTra), aHanM3MpOBATh
MHGOPMAIIHIO PA3THYHBIX BUIOB U (DOPM ITPEICTABICHHS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTH;

(dbopMynMpoBaTh 3ampochl M NPUMEHSATh pa3IMyHblE METOAbI IHpPU IOMCKE U 0TOOpe
nHbopMany, HEOOXOMMOM IS BBITIOJHEHHUS YI€OHBIX 3324 ONPENeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HCIOJIB30BAaHUSA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (OpMY IpeacTaBleHUs HHPOpPMAIUU (CXEeMbl,
rpaduku, TuarpamMmbl, TaOJIULbL, PUCYHKHU U IPYTHUE);

WCIIOJIb30BATh HAYUHBIN SI3BIK B KAUECTBE CPEJICTBA ITPH PadOTE ¢ XUMUIECKOH HHPOpMaLneit:
IPUMEHATh MEXIpeIMeTHbIe ((u3ndyeckue U MaTeMaTU4eCKHe) 3HAKW U CUMBOJBI, (HOpMYIbl,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOH TeMbl B XOJ€ JHMajora W/MIM JAUCKYCCUH,
BbICKa3blBaTh  UJAEH, (HOPMYIUpPOBaTh CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3CHTalMed pe3ylbTaTOB I103HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUH XUMHUECKOIO SKCIIEPUMEHTA,
MPAKTUYECKON PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BEILIECTB, peau3alld Y4eOHOTO
MpoekTa M (OPMYJIHUPOBAaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIECIOBAHUM MyTEM
COTJIaCOBAHUS MO3UIIMKA B XOZ€ OOCYKIEHUSI 1 0OMEHA MHEHHUSIMH.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh M OCYLIECTBIIATH CBOIO IIO3HABATENIbHYIO JAEATEIbHOCTD,
ompezensis €€ LETU W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeaaraéMblii alrOpUTM JEMCTBUII NpU BBINOJIHEHWH YYEOHBIX M HCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN COCO0 MX pelIeHHs ¢ Y4€TOM MOJIYYEeHUs HOBBIX 3HAHHUU O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH J€ITEILHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLEHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:
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c(OpPMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTAaBJISIONICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUU SIBICHUW TPUPOABbI, B (POPMUPOBAHUHM MBIIUICHUS U
KYTbTYpPbl JIMYHOCTH, €€ (YHKIHOHATBHOW TpPaMOTHOCTH, HEOOXOJAMMON ISl  pEIICHUs
NPAaKTUYECKUX 3a7ad M OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MPUPOIHOI CpeJie;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATal0IINE TOHATHUS
(XMMUYECKUH 3JIEMEHT, aToOM, »JJIEKTpPOHHAas O000JOYKa aroMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XMMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyras U
COKpauIéHHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOJIHBIN CKeJeT, (yHKIMOHATbHAS
rpyIIa, pajiuKai, u30MepHUsl, U30MEPbI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPOL
U a30TCOJEpXKallie COETUHEHHsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUsI OpraHnueckux Bemects A. M. bytneposa, 3akoH
COXPAaHEHHUS MaCChl BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUH; MUPOBO33PEHUECKUE
3HaHMS, JIEKAIIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBJICHHI,
(aKTOJIOTHUECKUE CBEICHUS O CBOWCTBAX, COCTaBEe, MOJIyY€HHUH W O€30MacHOM HCIOJIb30BAHUHU
BOXHEUIIINX OPraHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEpPHbIE MPU3HAKU TOHATUH, YCTaHABIUBATh UX
B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUS MHPU OMNHMCAHUM COCTaBa, CTPOCHUS HU
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCT YMEHHU HCIIOJIB30BaTh XHMHUYECKYI0 CHUMBOJHUKY MJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIEHHOM) HOpMYNT OpraHUYEeCKHX BEIECTB U
YPaBHEHUI XMMHUYECKUX PEAKIUI, N3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BELECTB JUIS
WUTIOCTPAIMK UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUU YCTaHaBIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX OpPraHMYECKHX
BEIIECTB 10 UX COCTABY M CTPOEHUIO K ONPeIeIEHHOMY KJlacCy/TpyIie COeUHEHUH (YIIeBO10POIHI,
KHUCJIOPOA M a30TCOJAEp’Kalllie COEJUHEHUS, BBICOKOMOJIEKYIISIpHBIE COEIMHEHMs), AaBaTh WM
Ha3zBaHUs 1O cuctemarndeckoir Homenkiatype (IUPAC), a Ttakke NpUBOAWTH TpPUBUAIBHBIC
Ha3BaHMs OTJENbHBIX OPraHMYECKUX BEUIECTB (3TUJIEH, MPOINMWIEH, alleTUJIEH, 3TUJICHTJIHMKOJIb,
ruiepuH, ¢eHod, ¢GopManbAerull, aneTaabAeru]l, MypaBbUHas KHUCJIOTA, YKCYCHas KHCIIOTa,
OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsl KUCIIOTA, TIII0K03a, (PpYyKTO3a, KpaxMal, HEeJI0103a, [NINIUH);

c(OPMUPOBAHHOCTb YMEHHUS OMNpPENEISATh BUABl XUMHYECKOM CBA3M B OpPraHHMYECKHX
COE€TMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCT YMEHHS TPUMEHATH IIOJIOKEHUSI TEOPHUM CTPOEHUS OPTaHUYECKHX
BemectB A. M. BytnepoBa /i 0ObSCHEHHsI 3aBUCUMOCTH CBOWCTB BEIECTB OT HMX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE
CBOMCTBA TUMHWYHBIX NMPEACTABUTEIEN PA3INYHBIX KJIACCOB OPraHMUYECKHUX BELIECTB (METaH, JTaH,
STHUJICH, TIPOINWIEH, aleTwieH, OyragueH-1,3, mermnOyraaueH-1,3, GeH307, MeETaHOJ, 3TaHOIN,
STWJIEHIJIMKOJIb, TIUIEpUH, (EHOJI, aleTalbIerusl, MypaBbuHas U YKCyCHas KHMCJIOTHI, TJIHOKO3a,
Kpaxmall, LeJII0103a, aMUHOYKCYCHAas KUCJIOTa), WUTIOCTPUPOBATH T€HETHUECKYIO CBSI3b MEXAY
HUMHU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIMHM C HCIOJIb30BAHHEM CTPYKTYPHBIX
hopmyu;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKU YIIIEBOJOPOIHOTO ChIphbs (HEDTBH,
MPUPOJIHBIN Ta3, Yrojb), CIOCOOBI WX MepepabOTKH W MPAKTHYECKOE MPUMEHEHHE IMPOAYKTOB
nepepadoTKH;
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c(hOpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS IO XUMUYECKUM YpPaBHEHHUSIM (MacChl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEILIECTB WIH IIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUI BIA/JE€Th CUCTEMOW 3HAHHWA OO0 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, UCIIONIb3YEMbIX B XHUMUU MIPU U3yYEHUH BEIIECTB U XUMUUECKHX sBJICHUI (HaOII0AeHuE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHbIE XMMHYECKUE 3HAHUS AJIs
IPUHATHUST PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIECTBAMM U HX
IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBWa IOJb30BAHHUS XMMHYECKOW MOCYyaoN u
1abopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe IMpaBuiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMH IO BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBAaTh M BBINNOJHATH XUMHUYECKHUH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, IMOJIyU€HHUE JTUJICHA U U3YyYEHHUE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKI[MU OPraHUYECKUX BEIECTB, JIEHATypalusi OENKOB MPH HArpeBaHUU,
LIBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBHUH C MPABMIIAMH TEXHUKH O€30MMACHOCTHU MPU OOPAIICHHUH C
BEUIECTBAMM U JIAOOPATOPHBIM 00OPYAOBAHMEM, MPEACTABIATh PE3yJbTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX peakluuil U GopMynrpoBaTh BHIBOABI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoit nH(popmaruu, IHTepHET U 1pyrux);

chOpPMUPOBAHHOCTh yYMEHUW COOMIOJATh MpaBHJIA OSKOJIOTHYECKH IIeeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM I€ATEIILHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10POBbS U OKpY’KaroIien
IIPUPOJHOM Cpepl, OCO3HABATh OMNACHOCTh BO3JECMCTBUS Ha JKUBBIE OPTraHU3MBbl ONPEIEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHMMas cMbici mnokazarens [IJIK, moscHAT Ha mpumepax crocoObl
YMEHBUICHUS U IPENOTBPALICHUSA UX BPEIHOIO BO3IECUCTBHS HA OPraHU3M YEJIOBEKa,;

111 00Y4JaIOLINXCS ¢ OTPAaHMYEHHBIMHU BO3MOXKHOCTSMU 3/10pPOBbSI: YMEHUE TPUMEHATh 3HAaHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUI;

JUISL CJIETIBIX M CIA0OBUISAIIMX OOYy4aroUIMXCs: YMEHHE HCIOJb30BaTh PelbepHO-TOUCUHYIO
cucremy o0o3HaueHui JI. bpaiins 11t 3anucu xumuueckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

HaumeHnoBan
Ne
He pa3/iesioB
n/ P
U TeM
- KonTp
NporpamMmsl oabubl  IIpakTn
Bceer
yeckune
0
pador padoThI

bl

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmer

OpPraHUYECKO

1 XUMUH.

Teopus

11 CTpOCHUS
OpraHUYecKU
X
COeTUHEHNN
A .M.

byrneposa

Wroro mo pazneny 3
Paznen 2. YraeBomopoabst

IIpenenbubie
2.1 YTII€BOAOPOA 2 0 0
Bl — aJIKaHBI

Henpenensn
bIE
YTII€BOJOPO.
bI: QJIKEHBL,

2.2

aJKaINCHBI,
AJIKUHBI

Apomaruyeck
ue

2.3 2 0 0
YTIICBOIOPOJ

bI

DJIEeKTPOHHbBIE

(undposBbie)
oOpa3oBaTeJibHbIE

pecypchl

https://academy-
content.apkpro.ru/lesson/a
9f3d191-5ele-4e24-ac02-
efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/2
58ddc06-ec23-473c-b3d7-
ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/4
038171e-4158-4bd1-ae98-
18dc1cfb9399

https://academy-
content.apkpro.ru/lesson/d
86d7d00-d5b4-491d-
aded-c3ddal9feef4



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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IIpuponusie
VCTOYHUKU

24 YTIEBOIOPO 3 1 0
OB U UX

nepepadoTka
Uroro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:kamniue opranHnyecKue coeuHeHust

CnupTsL.
3.1
Denon
AJIBIETUIBI.
KapOonoBsie
3.2 KUCJIOTHI. 7 0 1
Ci10XHBIE

3UpHI

3.3 VYriaeBoabl 3 1 0

Hroro no paszneny 13

Pasnen 4. A3oTcoaepskaime opranudeckue coeMHeHUs

AMUHEL
4.1 AMUHOKHCIIO 3 0 0
Tbl. beaku
Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
IInacTmaccel.
5.1 Kayuykun. 2 0 0
BomnokHa

Hroro mo pasneny 2

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34 2 2

https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/5
439c18b-7440-4b6f-bf84-
c04fa471694f

https://academy-
content.apkpro.ru/lesson/8
664b319-0ba3-4945-
b076-cb7ae5858b90

https://academy-
content.apkpro.ru/lesson/7
09ce43a-debh6-4281-963b-
01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0
€608a59-4c69-4481-839%e-
9205f201b73e

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
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YUYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Xumus, 10 knace : yueb. s obmieoOpaszoBar. opranusanmii 6 6a3oBerit ypoens/ ['.E.Pym3tuc ;
O.I" ®enpaman_ 9-e uza. crep.-M.: Ilpocsemienune,2022.-224 ¢. :ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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