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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XuMuu Ha YpOBHE CpeiHEro o01ero oopa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanbHOro 3aK0Ha OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOoBaHUIl K pe3yJbTaTaM OCBOEHUS (enepaibHOM 00pa30oBaTeNbHON MPOTPaMMBlI CPEIHETO
obmero o6paszoBanus (DPOII COO), mpencraBieHHbix B DegepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctanjgapre COO, ¢ yuérom Konnenmuu npenogaBanus yueOHOTo mpeaMera
«Xumus» B oOpa3zoBaTelbHBIX opraHuzamnusx Poccuiickoit deneparuu, peaan3yommx
OCHOBHBIE 00pa30BaTEIbHBbIE NMPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS
BocriuTaHuss B Poccuiickoit ®deneparuun Ha mnepuoa g0 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY TOAX0/10B K pa3pabOTKe IPOrpaMMbl IO XUMUH, K ONIPENETICHUIO O0IIEHN CTpaTEeruu
oOy4eHus1, BOCIIUTAHUS U Pa3BUTHUs 00yYaroIIMXCsl CPEACTBAMH yu4eOHOTro npeameTa « XuMUs»
mia 10-11 xknaccoB Ha 0a30BOM ypOBHE COCTaBHIIM KOHLENTyanbHbIe nojoxeHuss ®I'OC COO
0 B3aUMOOOYCIIOBJICHHOCTH LEJIeH, COAep)aHUs, pe3yJbTaToB OOydeHHs U TpeOOBaHHM K
YPOBHIO ITOATOTOBKH BBIITY CKHUKOB.

Xumuyeckoe oOpa3oBaHHME, IIOJy4aeMO€ BBIMIYCKHMKaMH  0011e00pa3oBaTeIbHOM
OpraHM3aliM, SBISIETCS HEOThEMJIEMON 4YacTbio UX 00pa3oBaHHOCTH. OHO  CIIyXHT
3aBepUIAIOIIMM STallOM peali3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, NPUCYIIUX IEJOCTHOW CHUCTEME XHMHUYECKOTO OOpa3oBaHHs. OTH LIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOLIEH KYJBTYpHI
YeJl0OBEKa, a TaKXe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO HU
npUpOIHOI cpefe. PeanuzyeTcs xumuyeckoe o0pa3oBaHre 00y4aroImnXCsl Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHus CpPeCTBAMU yU4eOHOro MpeaMera « XUMHUsA», COAepkKaHUe U MOCTPOCHUE
KOTOPOTO OTIPEIEIICHBI B IPOTpaMMe MO0 XUMHUU € YIETOM CIIEIIU(PUKNA HAYKA XUMUH, €€ 3HAUCHUS
B MO3HAHUU MPUPOIBI U B MAaTEPUATHHON KU3HH OOIIECTBA, a TAKXKE C YUETOM OOIIUX el U
MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHME CHUCTEMbI CPEIHEro OOIlero
oOpazoBanusi B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJb B COBPEMEHHOM
LIMBUJIN3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHUadbHOW KyJbTypbl. OHa BHOCUT CBOW BKJIaJ B
(opMHpPOBAaHNE PALIMOHAIBHOI'O HAYYHOT'O MBIIIJIEHUS, B CO3/IaHUE LIEJIOCTHOTO IIPECTaBICHUS
00 OKpY’KalolleM MUpPE KakK O €MHCTBE MPUPOJIbI U UeJI0BeKa, KOTopoe (GOpMHUpPYETCS B XUMHUU
Ha OCHOBE IIOHMMaHUs BELIECTBEHHOTO COCTaBa OKPYKAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3aUMOIEHCTBYSI C APYTUMHU €CTECTBEHHBIMU HAYKAMHU, XUMUS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHELIHOTO TPYyJa U >KM3HU KaKJ0Tro
yrieHa ooOmectBa. CoBpeMeHHass XMMHSA Kak HayKa CO3MJaTelbHasg, KaK HayKa BBICOKUX
TEXHOJOTHI HampaBieHa Ha peHIeHHe TIJIOOATbHBIX MPOOJIeM YCTOWYMBOTO PpPa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, HHEPreTUUYECKOM, MHUIIEBOM, IKOJIOTHYECKOW Oe30MacHOCTH H
OXPAaHBbI 37J0POBbSL.

B cootBercTBUM ¢ 0OOIIMMHU LEISIMM M HPUHLUUMIAMHU CPEIHEro oOuero oOpa3oBaHUs
conepsxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb N3YUEHHSI) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY OOYyYaroUuxcs, HEOOXOAUMYIO UM IS



BBIPa0OTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COILIMYyMa,
MPOJOIKEHUS 00pa30BaHUS B Pa3IMUHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsroluMu  rpeMera «XUMUs» SABISAIOTCA 0a30Bble Kypcbl — «OpraHudeckast
XUMHsD» U «O011ast 1 HeOpraHuueckast XMMUsDY, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsl KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUN 110 HEOPraHUYECKOW XUMHUH (C BKIIOUEHUEM
3HaHUU U3 OOUIeH XMMHUM) U OpraHuyecKor xumun. GopMUpOBaHUE JAHHON CUCTEMbI 3HAHHMA
IpU U3Y4YEHHH MpeaMeTa 00ecrevyrBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCErO0 MHOT000pa3us
BELIECTB HA OCHOBE OOIIUX MMOHATHIM, 3aKOHOB U TEOPUM XUMUH.

CrpykTrypa coaepkanusi KypcoB — «Oprannueckas xumusi» 1 «OO011as 1 HeopraHudeckast
XUMHSD CPOPMHUPOBaHA B MPOrpaMMe MO XMUMUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K U3YUCHUIO
y4eOHOro marepuana U OOyCJIOBJIEHa HMCTOPUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHUN Ha
ONpEeNEeNEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWUMHUU BEUIECTBA
paccMaTpuBarOTCA Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOEHHUS OPraHUYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEILECTBaxX JAIOTCS B PAa3BUTUU — OT YTJIEBOJOPOAOB 0
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEAMHEHUU. B Kypce opraHuyeckoil XMMHUHU MOJIydaroT
pa3BuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs NEpPBOHAYATLHBIC
MPEACTABICHUS O XUMUYECKOH CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BELIECTB OT UX CTPOCHHUSI, O XUMUYECKON PEAKLUH.

[lon HOBBIM yTJOM 3peHHsI B MpeAMeTe «XUMHUsD» 0a30BOr0 YPOBHS pPaccMaTpUBACTCS
M3YYCHHBII Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUS TEOPETHUECKUN MaTepuan Hu
(aKTOJIOTMUECKHE CBEICHUS O BEIIECTBAX U XMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOw1ast 1 HeopraHuyeckas XUMHsD» 00ydaroIUMCS IPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHE NEePUOJUYECKOTO 3aKOHa C OOIIETEOPETHUYECKHX W METOJOJIOTMYECKUX MO3UIIH,
riy0’ke TMOHATh MCTOPUYECKOE H3MEHEHHEe (YHKIMI 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSCHSIONIEH U TPOTHO3UPYIOLICH.

Enunas cuctema 3HaHMM 0 Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKIUAX, X CYLTHOCTU U 3aKOHOMEPHOCTSX ITPOTEKAHUS
nornonHsiercs B Kypcax 10 wm 11 kjaccoB naneMeHTaMu  COJEpKaHUs, HWMEIIUMU
KyJbTYPOJOTHUYECKH M TPUKIATHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT HMOHHMAaHUIO
B3aMMOCBSA3M XUMHUHU C JAPYTMMH HayKaMM, pPacKpbIBalOT €€ pojb B I103HABAaTEIbHOM H
IPAKTUYECKON JEATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUM U MPAKTHUECKUX MPUIOKEHUN XUMHUH, TOMOTAlOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh UH(POPMAIIMIO U IPUMEHSTH €€ JJIsl TOMOJHEHUS 3HaHUHN, peleHUs
MHTEJUIEKTYAJIbHBIX M SKCIEPUMEHTANBHBIX MCCIIEI0BATENbCKUX 3aa4d. B 1enomM copepkanue
y4eOHOro npeamMeTa « XUMHsD JaHHOTO YPOBHS U3YUYEHHUS OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKONH OCHOBBI JIJIsl TOHUMaHUsl (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTraHMUECKOT0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOICTB
BEILECTB UX COCTABOM U CTPOEHHUEM, [T03HABAEMOCTh IPUPOIHBIX SIBICHHI ITyTEM 3KCIIEPUMEHTA
W PEIICHUs] MPOTUBOPEUUN MEXKAY HOBBIMH (PaKTaMH U TEOPETHUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHUE POJIM XMMHUU B PEUICHUHU HKOJIOTMUECKUX MPOoOJieM, a TakxKe mpoliaemM cOepexeHus
HHEPreTUYECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.



B nnane petienus 3aaa4 BOCIIUTAHUS, PA3BUTHUS U COLUATIA3AIMN O0YYaIOIIUXCS TPUHSATHIE
MpOrpaMMOi MO XMMHUHU MOAXOAbl K ONPEACIICHUIO COAECPKAHUS M IMOCTPOEHHUS MpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHMBEPCAJIBHBIX yUE€OHBIX JEUCTBUM, MMEKOIIMX 0a30BOe
3HAUEHUE [UJIsl PA3IMYHBIX BUAOB JEATEIBbHOCTH: pEIIeHUs] MpoOJieM, IMOUCKA, aHaau3a u
00paboTku uHMOpPMALMKM, HEOOXOAUMBIX ISl TPUOOPETEHHMS ONbITa MPAKTHUYECKONW U
HCCIIE0BATEIbCKON JEATEITbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUM XUMHH.

B nmpakTtuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUs, TMpPU  ONPEIEICHUU  COJAEpKATEIbHOU
XapaKTEpUCTUKN LEJed H3yYEeHUs IPEAMETa HAIMpPAaBICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPaAWIIMOHHO Tpu3HAETCS (QOpMUpPOBAaHUME OCHOB XWMHUYECKOW HAyKHM Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOW JAESITEIBHOCTH YEJIOBEKA M KAk OJHOI0 W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHUS TaKOM NOAXO0d K
ONpEEICHUIO 1IeJIe U3yUeHUsl MPEeMETa SBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo AaHHOM TOYKE 3PEHUS TJIaBHBIMHU LEISAMU M3Yy4YEHUsS NpeaMera «XuMHus» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBASIOTCS:

e (¢dopMuUpOBaHHE CHCTEMbl XHUMHUYECKMX 3HAHMM KaK BaXKHEHIIEH COCTaBIISIOICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSTUS,
byHIaMEHTaIbHBIC 3aKOHBI M TEOPUM XHWMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOINEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMUYECKUX PEaKINid, HEOOXOIUMBIX JUIsI TPUOOPETECHUSI YMEHUM OPUEHTHUPOBATHCS B
MHUPE BEUIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IIPUPOJIC, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB JESATENIbHOCTH, CBA3AaHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TpaBuil O€30MacHOro
oOparieHus ¢ BEIecTBaMu.

Hapsiny ¢ 3TuM, conepikaTelbHasi XapaKTepUCTUKA LIeJed U 3a1a4 U3y4YeHHs peaIMeTa B
MIPOTPaMME MO XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMHU
B cucteMe cpeaHero oOmiero ooOpasoBanusi. CeroaHss B NpPENoOJaBaHUM XUMHUU B OOJbllIeH
CTENEHH OTHAETCA NPEANOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COAEpkKaHHUs OO0ydYeHwUs,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3alii,
BJIQ/ICIONIETO HE HAaOOpOM 3HAHMH, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMU aKTUBHOTO TOJYYEHUs 3HAHUM U TPUMEHEHHS UX B PEabHOM JKU3HU ISl pelICHUs
MIPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM npu HU3ydYeHUU TpeaMeTa «XHUMHS» JIOMHUHUPYIONIEE 3HAUYCHUE
NpUOOPETAIOT TaKue IeNU U 33a4H, KakK:

aganTanys  oOydYaromIMXCsl K  YCJIOBUSM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHpA,
(GbopMHpOBaHUE WHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEMIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHCHHUEM;

dbopmupoBaHre y OOydYarOMIMXCA KITIOYEBBIX HABBIKOB (KIFOUEBBIX KOMITCTCHIIHN ),
MMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JIJISl PA3JIMYHbBIX BUAOB JIE€ATEIbHOCTHU: PEIICHUS MPOOIIEeM,



MOWCKa, aHainm3a W o00paboTku WHGOPMAIHMKM, HEOOXOAUMBIX ISl MPUOOPETEHUS OIBITA
JESITeIbHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B MO3HAHWU XUMHH, a TAKXKe JIJIsl OLIEHKH C
TIO3UIIMH YKOJIOTUYECKON OE30MMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUIECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOTHYIO CPEdy;

pa3BUTHE TIO3HABATEIHHBIX UHTEPECOB, NHTEIUIEKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIFHO NpPUOOpETaTh HOBbIE 3HAHUS MO XHUMHUU B
COOTBETCTBHUU C JKU3HEHHBIMH OTPEOHOCTSIMU, UCIIOJIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH IS TIOWCKA U aHaJIn3a y9eOHOM 1 HayYHO-TIOMYJISIPHON HH(DOpMAIIMH XUMHYECKOTO
COJICpKaHUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JJOTHYECKOTO MBIIIJICHHS,
HAOJIIOIaTENBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHUH U TIPOBEICHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCTIIHUTaHHE y OOydYarommxcs yOexJAEHHOCTH B TyMaHHCTUYECKOW HAINPaBICHHOCTH
XUMHAH, €€ BaXHOW pOJM B pEHICHWH IOOAIBHBIX MpoOJieM  palMOHaIBLHOTO
MPUPOIONIONIB30BAHUS, MOMOJIHEHNUS HEPTETUYECKUX PECYypCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHsI, OCO3HAHHUS HEOOXOAMMOCTH OEpEeKHOrO OTHOIICHHS K TMPUPOJE H CBOEMY
3JI0POBBIO, a TAKKE MPUOOPETEHUS OTBITA UCIIOJIb30BAHUS TIOTYUYEHHBIX 3HAHUNA JJIST IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3aHHBIX C XUMHUYECKHUMH SBICHUSMHU.

B y4eOHOM 1u1aHE cpenmHero obmiero obpazoBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeJAMETHON 00acTi « ECTeCTBEHHO-HAYYHBIC TIPEMETHIY.

OO11ee YnCIIO 4acoB, OTBEAEHHBIX ISl MU3yUYEHUs XUMUU, HA 0a30BOM YPOBHE CpPEIHETO
ob1ero oopazoBanusi, coctanisaeT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kmacce
— 34 qaca (1 yac B HefeII0).

COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHMYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHM4eCKOM XUMHUU

[Ipenmer opraHnyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAYCHHUE B MOJYYCHHU
HOBBIX BEILIECTB U MaTepUAIIOB. Teopusi CTpOCHUSI OpraHndecKkux coenuHennii A. M. bytieposa,
e€ OCHOBHbIC TOJIOKEeHUS. CTpyKTypHbIe (HOPMYJIbI OPTaHMYECKUX BeIecTB. [ oMosorus,
M30MepHUsi. XMMHUYECKAs CBSA3b B OPTaHUYECKUX COCAUHECHUSX — OJIMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o kiaccuukanuu OpraHNIECKUX BemecTB. HoMeHKIaTypa opraHnuecKux
COeMHEHUN (cUCTeMaTHyecKas) W TPUBHAIbHBIC Ha3BaHUs Ba)KHEHIIUX IIpeACTaBUTEINICH
KJIACCOB OPraHUYECKUX BEUIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI U3YUYEHUS! BEUIECTB U MX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpasiamMu OpraHMYEeCKUX BEIIECTB U MaTepuajaMyd Ha WX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OPTraHWYECKUX BEIIECTB, HAOJNIONCHHE W OINWCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB II0
IpEeBpaIIEHUI0 OPraHUYECKUX BEIIECTB MPY HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBoaopoabl



AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMM pPsAd. MeTaH W 3TaH — MNpOCTeUIIue
MPEICTaBUTENN AaJIKaHOB: (U3WYECKUE W XUMHUYECKHE CBOMCTBa (peakuuud 3aMeIIeHUs |
rOpeHus), HaXOXACHUE B IPUPO/IE, MTOTyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PsiA. DTUJIEH U NPOMUIEH — MPOCTENIINE
NpEICTaBUTENIM AJKEHOB: (PU3MYECKUEe U XUMHUYECKHE CBOMCTBA (pEaklUuM TUIAPUPOBAHUA,
raJIOT€HUPOBAHMUS, TUAPATALINH, OKACIEHUS U TOJIMMEPHU3ALIIH ), TOIYyYEHUE U IPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u metmnOytaguen-1,3: cTrpoeHue, BaKHEHIINE XUMUYECKHUE
cBoMCTBA (peakuus nonuMmepusaiun). [lodyueHrne CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHH psia. AIETHIeH —
MPOCTEHIINN IPEICTABUTENb ATKUHOB: COCTaB, CTPOCHUE, PU3NUECKIE U XMMUUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, FaJJOTEHUPOBAHUS, TUAPATALUN, TOPEHMS ), IOJIyUEHHE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, ctpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHMS), MOJyYEHUE U TpUMEHEHue. 1o1yon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue ceoUCmaea (peakyuu eaio02eHuposanus U HUmpo8anus,), noyiyyerue u
npumenenue. TOKCUYHOCTh apeHOB. l'eHeTHueckas CBS3b MEXKIAY YIJIEBOJOPOAAMH,
MPUHAIJIEKANMMH K Pa3IUYHbIM KJIACCAM.

[IpupoHbie UCTOUYHUKHU YTIEBOAOPOAOB. [IpuponHblii ra3 U MONMYyTHbIE HE(PTSIHBIC Ta3bl.
Hedpts u e mnpoucxoxnaenue. CrocoObl rmnepepaboTku HeTH: MeperoHka, KPEKUHT
(TepMHUUECKH, KaTaTUTHYECKUH ), muponn3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €0 MepepadOTKH.

DKCNepUMEHTAIbHBIE METOJbl U3YUYEHHUS BEIIECTB M MX MPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3laMu I1acTMacc, KaydyKoB M pe3uHbl, KoJueKiuu «HedTe» u «YToaby, MoJaenupoBaHue
MOJIEKYJl YTJIEBOJOPOJAOB M TaJIOT€HONPOU3BOAHBIX, IPOBEICHHE MPAKTUYECKON paOOThI:
MOJIyYEHUE 3TUIJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WIIM MPOJAYKTa PEeaklUU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WJIM MPOJYKTOB PEAKIINH).

Kucnopoacoaepxaimme opranu4eckue coeJUHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHOJN: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METAJJIaMHU, rajJOTr€HOBOJOPOJIaMU, TOPEHHE),
npuMeHeHHE. BonopoaHbie CBSA3U MEXIY MOJIEKYJIaMU CIIUPTOB. Jl€MCTBHE METAHOJIA U ATAHOJIA
Ha OpraHu3M YeJIO0BEKa.

MHoroaroMHble CHOUPTHL. OTHIEHTJIMKONb W TJIMLEPHH: CTPOCHUE, (U3NYECKUE WU
XUMHUYECKUE CBOMCTBA (B3aMMOICUCTBHUE CO NIEJIOYHBIMH METANIAMH, KAYECTBEHHAS PEAKIUs Ha
MHOTOaTOMHbIE CcHUpThl). JleiicTBUe Ha opraHu3M denoBeka. [lpumeHeHue riauuepuHa u
ATUJIEHTJIMKOJIS.

®deHo: CTpoeHNE MOJIEKYIIbI, (PU3MUECKHUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD (heHOIa.
[Ipumenenue ¢penomna.

Anpaeruapl U kemonsl. Dopmanpierus, aueTanbIerHA: CTpoeHHe, (U3NYEeCKUe u
XUMHUYECKHUE CBOMCTBA (peakluMU OKUCICHUS U BOCCTAHOBJICHMS, KaUE€CTBEHHbBIC PEAKIUH),
MOJIy4YE€HHE U IPUMEHEHHE.




OAHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KHCIOTH. MypaBbuHAs U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, PU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIHE U1 Kjacca KUCIIOT, peakLus
sTepuUKaLMM), TOJydyeHHe U mnpumeHeHue. (CTeapuHOBas W OJEUMHOBAs KHUCJIOTHI Kak
IPEICTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT,
UX MOIOIIEee JTEUCTBHUE.

Crnoxubie 3Qupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UpOB.
Kupsl. ['unponus xxupos. [Ipumenenue xupos. bruonornueckas posb :KUPOB.

VYrieBoabl: cocTaB, Kiaccuukanus yriieBoJoB (MOHO-, TU- U Moarcaxapuisl). [ moko3a —
OpOCTEUIIUH MOHOCAXapu: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3NUECKUE U XUMUYECKUE
cBoicTBa (B3ammozeiictBue ¢ ruapokcuaoM menu(ll), okucieHne aMMHAYHBIM PacTBOPOM
okcuga cepebpa(l), BoccTraHOBICHHE, OpOKEHHE TIIOKO3bI), HAXOXJIECHHE B MPHUPOJE,
npuUMeHeHue, ouonoruueckas poib. otocunres. PpyKTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemnono3a kak npupojiabie noiuMepbl. CTpoeHHre Kpaxmalia U LeJUTH0I03BI.
duznyeckre U XUMUYECKHUE CBOMCTBA KpaxMala (TUIPOJIn3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHbIE METOJABl M3yY€HHUs BEIIECTB M HX MPEBpalleHUN: MpPOBEICHUE,
HAONIIO/ICHUE M OMHCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUECTBEHHBIC
peaklMu OJJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHojda okcugoMm wmeau(ll)), MHOroatroMHbIX
CIIUPTOB (B3auMojiecTBUE TiuiepuHa ¢ rujapokcuaoM menu(Il)), anpaerumoB (okuciaeHue
aMMHa4HbBIM pacTBopoM okcuga cepebpa(l) u ruapokcuaom meau(ll), B3zaumoneicTBue
Kpaxmajga ¢ HOJOM), TPOBEICHHUE NPAKTUYECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOIHOTO BEIIECTBAa WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepKalue OpraHndeckue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aMpoTepHble opraHudeckue coequuenus. Gusnyeckue 1 XuMuieckue
CBOMCTBa aMUHOKUCIOT (Ha TpUMepe MHIMHA). buojornyeckoe 3HayeHWE aMUHOKHUCIOT.
[TenTuaer.

benku kak mpuposHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAsA U
TpeTUYHAsl CTPYKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJNKOB: THAPOJIM3, JEHATypallus,
KaueCTBEHHbIE PEaKIIMU HA OCJIKU.

DOKCneprUMeHTAIbHbBIE METOJbl M3YUYECHHS BEIIECTB M WX MpPEeBpallleHUid: HAOIIOJCHHE U
ONHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OeIKOB NpHU HarpeBaHUHU, I[BETHHIC
peakimu OeIKOB.

BbicokoMouiekyJIsIpHbIE COeTMHEHUSI

OCHOBHbIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3AlNU, CPEAHSIS MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUHN — MOJIMMEPHU3AIUs U MOJTUKOHICHCAIIHSL.

DKCrepuMEHTAIbHbIE METOJbl U3yUEHUSI BEIECTB U MX MPEBPAILLEHUI: 03HAKOMJICHHE C
oOpa3iiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayuyyKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanus MeXnpeaMeTHBIX CBSI3€d NMpPU M3YyYEHHWH OpraHudeckol xumuu B 10 kiacce
OCYIIECTBIISIETCSl Uepe3 MCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
HOHSTHUH, ABIIIOIIMXCS CHCTEMHBIMH JUUIS OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecCTBEHHO-HAYUYHbIE IOHATHA: SIBJIEHUE, HAy4HbIH (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHajiu3, CUHTE3, Kilaccudukauus, NEpPUOJAUYHOCTb, HaONIOJCHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

duznka: MaTepusi, JHEPIUsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb,
BELIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3NUYECKUE BEIMYMHBI U €TUHULIBI
UX U3MEPEHHUS.

buonorus: knerka, opranusMm, 6uocepa, oOMEH BeLIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPbI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHoOrMsA: NUIEBbIE NPOAYKTHI, OCHOBBI PAlIMOHAJILHOTO MTUTAaHNUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE K KOCMETUYECKUE IIPENAapaThbl, MAaTEPUAIIBI U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuMu4yeckuit aneMeHT. AToM. Snpo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTuueckue ypoBHHU, MOJYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- aeMenTsl. OcoOeHHOCTH
pacnpenesieHus: 3JIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnexkTpoHHasi KOH(pUTYypalrs aTOMOB.

Ilepnonnueckunn 3akoH u Ilepuonnueckas cucrema Xxumudeckux osnemeHros [[. .
MenpneneeBa. CBsi3b nepuoauyeckoro 3akoHa W Ileproanyeckoil CUCTEMBI XHMHUYECKHX
anemeHTOB JI. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKHUX JIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
10 TPyMIIaM U IepruoaaM. 3Ha4YeHUE NEPUOJNUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BellecTBa. XHUMHYECKasl CBsI3b. BHUIBI XUMHYECKOW CBsI3M (KOBaJICHTHAs
HETOJISIpHAs. U TOJISIpHAs, UOHHAs, MeTajinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOM
XUMUYECKOM CBSI3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BameHTHOCTD.
DIEeKTPOOTPULATENBbHOCTh. CTENeHb OKUCIEHUA. IOHBI: KATUOHBI U AHUOHBL.

BemecTBa MONEKYJISIPHOTO M HEMOJEKYJSIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAUIMYECKHX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTALIMYECKOU PEIIETKU.

[TonaTue o qucnepcHbIX cuctemMax. ICTHHHBIE M KOJUIOMHBIE pacTBOpbl. MaccoBas 10y
BEILIECTBA B PaCTBOpE.

Knaccudpukauus Heopranuueckux coeauHeHuil. HomeHkmatypa HeOpraHMYECKHUX
BEILIECTB. |'€éHeTHYeCKass CBsI3b HEOPTraHWYECKUX BELIECTB, NPUHAUICKAIMX K Pa3IMYHBIM
KJIaccam.



Xumuueckas peakius. Knaccuduxarnuss XUMHAYECKUX peakUWid B HEOPraHUYECKOHW U
OpraHUYeCKON XMMHUU. 3aKOH COXPAHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEeBpaIlCHUs
SHEPIruM NIPU XUMUYECKUX PEAKIHUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT Pa3auyHbIX (pakTopoB. OOpaTHUMBbIE PEAKIIHH.
Xumuyeckoe paBHOBecHe. DakTOphl, BIUSAIONIME HA COCTOSIHUE XMMHYECKOIO PaBHOBECHS.
IIpyraumn Jle [Hlarense.

Onextposmtuueckas auccormanusi. CumbHble U ciaabbie 3meKTponuThl. Cpema BOTHBIX
PacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IEJIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHsI BEUIECTB U UX NPEBpACHUN: JTEMOHCTpAIIUS
tabmun «Ilepuognueckast cuctema xumuueckux siemeHtoB J[. WM. MenneneeBa», nsyueHue
MOJeNIel KPUCTAUIMYECKUX PEmETOK, HAOMIOJEHNe ¥ ONMUCAaHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3fiOKEHHE MEpPOKCHAa BOJOpPOAA B NPHUCYTCTBUM KaTaau3aTropa,
ONPENIEIICHUE CPEbl PACTBOPOB BEIIECTB C IMTOMOUIBI0 YHUBEPCAIBHOTO MHJIUKATOPA, PEAKLIUN
MOHHOTO OOMEHA), MPOBEIEHUE MPAKTHUECKON paboThl «BiusHue pa3nuyHbix (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUI.

Pacuérurlie 3agaun.

Pacuértsl 110 ypaBHEHUAM XUMUYECKAX PEAKIIUI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
PACUYETHI C UCIIOJIB30BAHUEM MTOHATHS «MAcCOBas J10JIs1 BEILIECTBAY.

Heopranuyeckasi xumus

Hewmeramel. [Tonoxxenne Hemetamwios B [lepuoanueckol cucreme XUMAYECKUAX JIEMEHTOB
. 1. MenneneeBa U 0COOEHHOCTH CTpOoeHHs aTomMoB. dusnueckue CBONWCTBA HEMETAJUIOB.
AJI0TpOIUS. HEMETAUIOB (Ha MpUMeEpPe KUCIIopoia, cephl, hocdopa u yriaepoia).

XWMHUYECKUE CBOWCTBA BaXKHEUINUX HEMETA/UIOB (TaJloTeHOB, cephl, a3oTa, (ocdopa,
yIJIepojia U KPEMHUS) U UX COETMHEHU M (OKCUI0B, KUCIOPOJACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COEIMHEHUM).

[IpuMeHeHne BaXXKHENIINX HEMETAJUIOB U KX COCUHEHNM.

Mertasmbl. [lonoxxenue metaiuioB B [lepuoguyueckon cucTeMe XUMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. Oomue
¢usnyeckue cBoicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUNA Pl HANPSHKEHUN
METAJLJIOB.

XWUMHUYECKHE CBOWCTBA BaXKHEHIIUX METAJIOB (HATpUM, Kaluid, KaJdblUi, MarHuwu,
ATIOMUHUMN, TUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

O61ue cnocoObl moxy4YeHust MeTauioB. [I[puMeHneHne MeTamuioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUsI BEIIECTB W HUX MPEBPAIICHUN: H3yUYCHUE
KOJUIEKIIMU «MeTajuibl M CIUIaBbD», OOPa3l0B HEMETAIOB, PEHICHHE SKCIEPUMEHTAIbHBIX
3alay, HaOJIOJEHUWE W  ONHUCAHHWE JIEMOHCTPALMOHHBIX U  JIaDOpAaTOPHBIX  ONBITOB
(B3auMoAeiCTBHE THAPOKCHIA AIIOMUHHS C PACTBOPAMU KHUCJIOT M IIEJIOYEH, KaueCTBEHHbIC
peaKIuy Ha KAaTUOHBI METAJUIOB).

Pacuérnblie 3anaumn.

Pacuérel Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wwin 00bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKUMU BEUIECTB, pacy€Thl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJIHO U3 BEIIECTB UMEET IPUMECH.



XUMHUA ¥ )KM3Hb

Ponb xumMuu B o6ecrieyeHIHN 3KOJIOTUIECKOM, SHEPreTUIECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTHHU MeULUHEL. [[oHATHE O HAYYHBIX METOAAX ITO3HAHMS BEIIECTB U XUMHUECKUX PEAKIUHM.

[IpencraBiaenust 00 OOMMX HAay4yHbIX MPHUHLHMIAX [POMBIIIIEHHOIO IOJXYYEHHUs
Ba)KHEHIIINX BEIIIESCTB.

YenoBek B MHUpE BEIIECTB M MATEPUANIOB: BaXKHEHIIWE CTPOUTENIBHBIE MaTEPHUAJbI,
KOHCTPYKLMOHHBIE MAaTEPHUAJIbI, KPACKU, CTEKJIO, KEpaMHKa, MaTepHasbl I DJIEKTPOHUKH,
HaHOMaTepHaJlbl, OPraHMYECKUE U MUHEPAIbHBIE YI0OOPEHMUSL.

XVAMHSI ¥ 30pPOBBE 4YEJIOBEKA: IpaBUjIa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3amus MeXIpeIMeTHBIX CBSI3eH MpU U3yYEeHUHU OO0IIel M HeOpraHMYeCKOH XUMUU B
11 kymacce ocyIiecTBIsSETCS Yepe3 UCITIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX ITOHATHH,
TaK ¥ NOHATHUH, ABIISIOIINUXCSA CUCTEMHBIMHU JUIS OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O
LAKJIA.

OO1111e ecTecCTBEHHO-HAYUHbIE TOHATUSA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHUHTE3, KilacCHU(UKaAIUs, NEPUOJUYHOCTh, HAOJIIOJIEHUE, DSKCIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpPEHHUE, SIBJICHHUE.

@dusnka: MaTepus, dHEpPIus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
PaZl0aKTUBHOCTb, MOJIEKYJIa, YHEPreTHUECKUN YPOBEHb, BELIECTBO, TEI0, 00BEM, arperatHoe
COCTOSIHHE BEIEeCTBA, PU3NUECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, OpraHusM, 3KOCUCTEMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHbI, OOMEH BEILIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTINBO, PECYPCHI.

TexHoorus: XuMU4eCKasi MPOMBIIUIEHHOCTb, METAJLTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX
MAaTEpUANIOB,  CEIbCKOXO3AMCTBEHHOE  NPOW3BOJACTBO,  MHUIIEBAas  IPOMBIIUICHHOCTD,
(dapmaneBTHUECKass ~ IPOMBIIIJIEHHOCTb,  [POMU3BOJACTBO  KOCMETHYECKUX  IPENapaTos,
IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTEpPUAJIIOB,  JJEKTPOHHAs  IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yjabTaTaM OCBOCHHUS OO0yYarOIIUMMCS
IporpamMm cpeiHero oduiero o0pa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTonnueckoil OCHOBOHM Ui pa3paOOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
POrpaMM CpeTHEro o0Iero 0Opa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA TOIXO/.

B CcoOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUA IMpeAMeTa «XHUMHs» Ha YpOBHE CpeaHero ooluiero oOpa3oBaHUS
BBIJIEJIEHBI CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHUE O0YYaIOUMUCA POCCUHCKOW TPakIAHCKOM HMIAEHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEEICHUIO;

HaJIM4Ue MOTUBALIUU K O0yUEHHUIO;

[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIACHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJICTBOBAThCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAaMH, MPUCYIIMMH LEJOCTHOW CHUCTEME XUMHUYECKOIO
00pa3oBaHuUs;

HaJIM4YKUEe TPABOCO3HAHMS SKOJOTUYECKOM KYJIBTYpbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HECHHBIEC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¢ BOCHUTATENbHOW JIESITEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLMOKYJIbTYPHBIMHM, JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOIO
IPaKJAHCKOrO OOIECTBa, NPUHATHIMM B OOIIECTBE HOPMAMHM M MpaBUJIaMHU IOBEJICHUS,
CHOCOOCTBYIOLIUMH IPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00YUAIOIUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMeTa « XUMHUSD» OTPaKaOT cHOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHOM W MPAKTUUYECKOW JeATEABHOCTH OOyYarouuxcs IO pealu3aluuu
IPUHSTHIX B OOIECTBE [IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMA:

OCO3HaHUs 00YYarOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ IIPaBOIOPSAKY;

NPEACTABICHUS O COLMAJIBHBIX HOPMAaxX M NpPaBUJIaX MEXJIMYHOCTHBIX OTHOILICHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JaHUH yUE€OHBIX MPOEKTOB,
pelIeHNH YYeOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU XUMHUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI IPYyTUX
U aHAJIM3€ PA3JIMYHBIX BUJIOB yU€OHOM €SI TEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOIO OTHOLIEHHS K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMU
XUMUU;



YBaXEHHUS K IPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTM)KCHHSI HAyKH €CTh PE3yibTaT JJIMTEIbHBIX HAOIIOICHHM,
KPOMOTIUBBIX SKCIEPUMEHTAIIbHBIX IOMCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpECa W T[03HABaTEIbHBIX MOTHMBOB B TMOJYYEHHMM U TMOCJIEAYIOIIEM aHalIu3e
uH(pOpMAaIH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMHU SIBJICHUSMU, U TPUHUMATh
OCO3HaHHbBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OILICHMBAaTh CBOE MOBEACHUE W TOCTYNKHA CBOMX TOBapHUILNEH C MO3UIIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUN 3TUX MOCTYMIKOB;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

NOHUMAaHUsl IEHHOCTEW 370poBOro M Oe30macHoro ooOpasza >KU3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOmIo/IeHrs TIpaBuil O€30MacCHOTO OOpaIIeHHs] ¢ BEMIECTBAMU B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJAOBOU JIESITENBHOCTH;

NOHUMAaHUSl I1IEHHOCTH TMpPaBUJ HHAMBUAYAJbHOTO M KOJUIEKTHBHOIO 0€30MacHOro
MOBEACHUS B CUTYAIHUIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JTIOJEH;

OCO3HaHMUSI TOCJEJACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS AJKOTOJIs,
HapKOTUKOB, KypEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Yy4eOHO-UCCIIEIOBATEIbCKON JESTEIbHOCTH,
0OIIIECTBEHHO OJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad COIUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOErO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHHIO Mpodeccuil pa3muuHoro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIIOJISIM TpyAa U pe3yiabTaTam TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYaTbLHOW TpaeKTOpUu OOpa30BaHUA,
Oynymiei mpodeccun U peanusanuu COOCTBEHHBIX JKMU3HEHHBIX TUTAHOB C YIETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHUS
’KU3HHU Ha 3eMiie;

MMOHUMAaHUS TJIOOAIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, BIUSHHS SKOHOMUYECKHIX
MIPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLUATILHOM CpeIbl;

OCO3HaHUSI HEOOXOJUMOCTH MCIOIb30BAHUS JOCTUKEHUN XUMUU JJI PEIIeHUs BOIIPOCOB
PalMOHAIBHOTO IPHUPOIOTOJIH30BAHHS;

AKTUBHOT'O HEMPUATHUS JEUCTBUM, MPUHOCSIINX BPEJ OKPYXkKAIOIIEH MPUPOAHON cpeje,
YMEHUS MPOTHO3UPOBATH HEOIATONPHUSITHBIC SKOJOTUYECKHUE MOCTIEACTBUS MPEANPUHUMAESMBIX
JNIEUCTBUU U IIPEIOTBPALLATH UX;

HaJIM4YUsl Pa3BUTOrO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYPhl, OIbITA
NEATEIbHOCTH  SKOJIOTMYECKOM HAIMpaBI€HHOCTH, YMEHUS PYKOBOJCTBOBAaThCA HMH B



MO3HABATENbHON, KOMMYHUKATUBHOW M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMo(poouu;

7) HIEeHHOCTH HAYYHOI'0 MO3HAHMSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOILIECTBEHHON MPaKTUKU;

NOHMMAHUA CHEUM(PUKUA XUMHH KaK HayKH, OCO3HaHUs €€ poid B (HOPMHUPOBAHHUH
paIoHaIbHOTO HAYYHOTO MBIIIIJICHHS, CO3aHUH LIEJIOCTHOTO MPEICTABICHHS 00 OKpYKaloleM
MHUpPE KAaK O €IUMHCTBE IPUPOABI U YEJIOBEKA, B NO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH U
peLIeHNnU Ipo0JIeM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH JJII COBPEMEHHON IMBHIIM3AINH: B €€
I'YMaHUCTHYECKOW HAMpPaBJICHHOCTH M Ba)KHOW POJM B CO3JaHUM HOBOHM 0a3bl MaTepHalbHOM
KyJbTYpPBI, PEIICHUH TTI00aTbHBIX POOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
HPHEPreTUUECKON, IUUIEBOM UM 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI,
00ecreYeHNnH yCIOBUI YCIIEIIHOTO TPYAa U SKOJIOTMUECKH KOM(OPTHOM KNU3HU KaKI0r0 YJIeHa
00I1IECTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TOHMMAaHHs CYLIHOCTM METOJOB IO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH UCHOJIb30BaTh MOJIydaeMble 3HAHUS IS
aHaJln3a U OOBSACHEHUS SIBJICHUM OKPY’KAIOLIETO MHUpPa U IPOUCXOASIINX B HEM HM3MEHEHMI,
YMEHMSI 1eJ1aTh 00OOCHOBAHHBIE 3aKIFOUEHUS HA OCHOBE Hay4HbIX (JaKTOB M UMEIOIUXCS JaHHBIX
C LEJIBIO MOJy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BATh XUMUUECKHUE 3HAHUS JIJIs1 pelIeHHsI mpoOem
B PEAJIbHBIX )KU3HCHHBIX CUTyalUsX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 0O XMMHMM B COOTBETCTBUH C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpY/la B pa3IMYHBIX cpepax npodheccuoHaIbHOU AeSITENbHOCTH.
METANPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS y4eOHOro mnpeaMera «XUMHS» Ha YpPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIHOYAIOT:

3HayuMble Uil (OPMHUPOBAHUS MHUPOBO33pEHUS OOYyYaIOIIMXCS MEXKAUCLUILIMHAPHBIE
(MeXIIpeIMeTHbIE) OOIleHAayUYHble MOHATHSA, OTPAXKAIOLIUE IEJIOCTHOCTh HAyYHOM KapTUHBI
MHUpa U CHelU(HUKY METOAOB MO3HAHHUSA, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepws,
BELIECTBO, HJHEpPrus, SBJICHHUE, IpPOILECC, CUCTEMA, HAy4YHbIH (DAaKT, NPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIEOBaHHE, HAOIIOJEHUE, U3MEPEHHE, IKCIEPUMEHT U
Apyrue);

yHUBEpcajdbHble  yueOHble  JelicTBUA  (IIO3HABaTelbHbIE,  KOMMYHHKATHBHBIEC,
perynsaTuBHble), oOecneunBatone (opMmupoBaHue (DYHKIMOHAIBHON TI'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMM 00YYaroIInXCs;

CIIOCOOHOCTh ~ OOYy4YaroIMXCS ~ MCHOJb30BaThb  OCBOECHHBIE  MEXKIUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC y4eOHble NEWCTBUS B IMO3HABATEIBHOU H
COLIMAJIbHOM ITPAKTHKE.



MeramnpeaMeTHbIe pe3yJabTaThl OTPAXKAIOT OBJAJACHUEC YHHBEPCAIBHBIMUA YICOHBIMU
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

OBJjaieHne YHHBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30BbIe JIOrHYECKHE 1eHCTBUA:

CaMOCTOSITeJIbHO (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LEIu AEATENbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUH HUX JOCTHKEHHS,
COOTHOCHUTBH PE3yJIbTaThl ICSITEIHHOCTH C TOCTaBJICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIACISTH
XapakTepHbIE TMPU3HAKK TOHSATUW U YCTAaHABIMBATH MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHE IMOHSATHUS JJIs1 OOBSICHEHUS OTACIBHBIX (PaKTOB U SBJICHUN;

BBIOMPATHh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PUKAIIMN BEIIECTB U XUMUYECKUX PEaAKITUH;

yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTh JIOTHYECKHE PACCYXKJCHHS (MHIAYKTHUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEYUSI B paCCMATPUBAEMBIX SIBJICHUSX, (OPMYITHPOBATH
BBIBOJIbI M 3aKJIIOUCHUS,

MPUMEHSITh B IIPOIIECCE MO3HAHUS, UCTIOJb3yEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBHIC)
MOJIENIM, TPeoOpa3oBBIBATh MOJIEIbHBIC MPEACTABICHUS — XHMHUYECKHH 3HAK (CHUMBOJN)
aJIeMEeHTa, XuMuueckas: (hopMyiia, ypaBHEHHUE XUMHUYECKON PEaKIIMU — MPU PEIICHUH YUeOHBIX
MO3HABATEJbHBIX U MPAKTUYECKUX 3aJ1a4, MPUMEHSITh Ha3BAaHHBIE MOJICJIbHbIC MPEACTABICHUS
JUTS1 BBISIBIICHUS] XapAKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O MO3HAHUSI BEIIECTB U XUMHYECKUX PEAKIIH;

dbopMynupoBaTh IEIM W 3aJadyd  HMCCICIOBAHWSA, WCIIOJh30BATh IIOCTABJICHHBIE U
CaMOCTOSITEITEHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
7Tt OPMUPOBAHUS THUTIOTE3BI IO TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

BJIAJI€Th HABBIKAMHU CAMOCTOSITEIIBHOTO IUIAHUPOBAHUS M TIPOBEACHUS YUYCHHYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJI01aTh 3a XOJI0M IIPOIiecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEAOBAHUS, COCTABIISITH 000OCHOBAHHBIN OTUET O TIPOJICTAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEI0BATEILCKONM M MPOEKTHOM JESITEIhHOCTH,
IPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJOB pEIIeHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMUYHbIX METOJOB TO3HAHUSI.

3) padora ¢ nnpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HWHQOpManuu (HAy4YHO-TIOMYJISIpHAsS
JuTeparypa XHMHYECKOTO COJACp)KaHMS, CIOpaBOYHBbIE IMOCOOUMs, pecypchl MuTepHera),
aHAIM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUIOB M (OPM TPENCTABICHUS, KPUTHUIECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyTupOBaTh 3ampoChl M TPHUMEHITh PA3JTHYHBIE METOJBI TPHU IOWUCKE W OTOOpE
nHpopMaIuu, He0OX0IUMOM VISl BBITIOTHEHHUS YUCOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA,

npuOOpeTaTh OMBIT MCIOJIb30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHNA U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (pOopMy mpencTaBieHuss UHPpopMauu (CXEeMBbI,
rpaduku, quarpamMmbl, TaOIUIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAyeCTBE CpEACTBA NpU paboTe € XUMHUYECKOH
uH(popMaIMel: TPUMEHATh MEXIpeAMETHbIe ((QU3MYEeCKUe W MaTeMaTU4YeCKHe) 3HaKd U
CHUMBOJIBI, (hOpPMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

MCIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBnageHune yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYX/1aeMOM TEMBI B XOJ/I€ JUajora u/Wik JTUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYIHPOBATH CBOM MPEMAJIOKEHUS OTHOCUTENIBHO BBIMOJHEHUS
MPEUIOAKECHHOM 33/1a4H;

BBICTYIIATh C NpPE3CHTalUel pe3yJbTaTOB MO3HABATEIBHOW NEATEIbHOCTH, MOIYUYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMPU BBIIOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEJOBAaHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mnpoekta W (OpMYJIMpPOBATH BBIBOJBI MO pe3yJbTaTaM NPOBEIEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHMS MMO3ULIUHI B X0/1€ 00CYkK/I€HUS U OOMEHAa MHEHUSMHU.

OgiageHHne YHMBEPCAJIbHBIMHU PerysiTHBHBIMY 1€ICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYUIECTBIISITH CBOIO IMO3HABATENIbHYIO ACSTENbHOCTD,
onpenensis e€ Uenu W 3aJa4u, KOHTPOJIUPOBATh U MO MEpEe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeajaraeMblii aIrOPUTM JEHCTBUN MPU BHITIOJHEHUH YYEOHBIX W MCCIEAO0BATENIbCKUX 3a7ad,
BbIOMpaTh Harbosee 3 (HEeKTUBHBIN CIOCOO MX PELIEHUS C YUYETOM MOIy4YEeHUsI HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYLIECTBJISITh CAMOKOHTPOJb CBOEHM JIEATEIbHOCTH Ha OCHOBE CcaMoOaHaiu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTtHbIe pe3ysibTaThl OCBOEHUS Kypca « OpraHudecKass XuMHUsD OTPa)KaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUM SIBICHUN MPHUPOBI, B POPMUPOBAHUYU MBIILIICHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW JUIsl pelIeHUs
NPAKTUYECKUX 3aJlad U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIECHMSI K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CUCTEMOM XWMHYECKUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBONOJATarolIne
MOHATHUS (XUMHYECKHUI 3JIEMEHT, aTOM, JICKTPOHHASI 000JI0YKA aTOMa, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUIIATENIBHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas QopMmyna (pa3BépHyTas u
COKpamiéHHas), MOJIb, MOJIApHAas Macca, MOJIAPHBIA O00BEM, YIVIEPOAHBIM  CKEJIET,
GbyHKIIMOHATBHAS TPYIINA, PaJuKai, U30MEpHsi, U30MEPbl, TOMOJOTUUECKHUI Psijl, TOMOJIOTH,
YIJIEBOJIOPOABL, KUCIOPOA U a30TCOACPKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3B€HO, BBLICOKOMOJIEKYJISIPHBIE COEIMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUYECKUX
BemiectB A. M. bytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XWUMHH; MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE NMOHUMAaHUS



MPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHX SIBJICHUH, (DaKTOJIOTUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHUH 1 O€30ITAaCHOM HCITOJIb30BAaHUY BAXKHEUIIINX OPTAHUIECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHbIE MPU3HAKU MOHITHH, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS
Y NPEBPALICHUN OPTAaHUYECKUX COCMHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOJIL30BATh XMMHYECKYI0 CHMBOJUKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOW ) POpMyJT OpraHUYeCKUX BEIIECTB
U YPaBHEHUN XUMUYECKUX PEaKUUi, U3rOTAaBIMBATh MOJEIIA MOJIEKYJl OPraHUYECKUX BEIIECTB
JUTS1 WIUTEOCTPAIlMU UX XMMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJIC)KHOCTDh U3YYCHHBIX OPTaHUIECKUX
BEIIECTB IO HMX COCTaBy W CTPOCHUIO K ONpPENeNEHHOMY KIAcCy/Tpymie COeIuHEHUN
(YrneBomopoJpl, KHUCIOPOA M  a30TCOAEpXAIIUE COCJAMHEHHS, BBICOKOMOJIEKYJISPHbIC
COCIMHEHHU), 1aBaTh UM Ha3BaHus 10 cuctematudyeckoi HomeHkiarype (IUPAC), a takke
MPUBOJIUTh TPUBHUAIBHBIE HA3BAHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
aleTUJICH, ATWICHIJNKOIb, TJIMIEPUH, (eHOoJ, (OpMabIETHa, aleTalnbIeTH, MypaBbHUHAS
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIF0KO03a, (PyKTO3a,
Kpaxma, LeJUTH0103a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHUS OIPEACNATh BUIbl XWMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
Bemects A. M. bytnepoBa st 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHUECKHE U
XUMUYECKUE CBOMCTBA TUIMMYHBIX MPEJICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUUYECKUX BEIIECTB
(MeTaH, »TaH, AITWICH, TPOMWJICH, aleTwieH, OyraaueH-1,3, metunOyraguen-1,3, OenHso,
METaHOJI, ATAaHOJI, ITHJICHIJIMKOJIb, MIMIEPUH, (DEHOJ, alleTalIbEeTH1, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, I[eJUIi003a, aMHUHOYKCYCHAasi KHUCJIO0Ta), WJUTIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyIT;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTE€pU30BaTb HCTOUYHUKHU YIJIEBOJIOPOIHOTO ChIPhs
(HedTh, MPUPOAHBIN Ta3, yrojb), CIOCOOBI WX TEpPepabOTKH W MPAKTUYECKOE MPUMEHEHUE
IPOIYKTOB NEPEPabOTKU;

c(hOpPMHUPOBAHHOCTh yYMEHUH TPOBOJUTH BBIUHUCICHUS [0 XHUMHYECKUM YpPaBHCHUSIM
(maccel, 00BEMA, KOTUYECTBA MCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU MO H3BECTHHIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB WM ITPOyKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOI'O
MO3HAHUSA, HCIOJb3YEMbIX B XHMHUU NPU H3YYCHUU BEIIECTB M XUMHUUYECKUX SIBJICHUN
(mabmroieHre, W3MEPEHHE, OSKCIEPUMEHT, MOJICTUPOBAHNE), WCIOJIb30BaTh CHCTEMHbBIC
XUMUYECKUE 3HAHUS JJIsI IPUHSATHS PENICHU B KOHKPETHBIX dKU3HEHHBIX CUTYalUsX, CBI3aHHBIX
C BEILECTBAMU U UX TPUMEHEHUEM;



c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAATH MIPaBUIa TIOJ30BAHUS XUMUYECKON MOCYI0N U
1abopaTOpHBIM 000PYAOBAHHUEM, A TAKXKE MPABHJIa OOPAIICHHS C BEIECTBAMHA B COOTBETCTBHUH C
MHCTPYKIUSIMU IO BBIMOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IJIAHUPOBATh U BBINOJHATH XUMUYECKUNW HKCIEPUMEHT
(npeBpallieHUs OpraHUYECKUX BEIIECTB MPU HATPEBAHMM, MOJIYYEHUE ITUIICHA U U3YyUYEHHUE €ro
CBOWCTB, KAaueCTBCHHBIC PEAKIIMM OPTaHMYECKHX BEIIECTB, JEHATypamus OEIKOB Mpu
HarpeBaHWM, [BETHHIC PEAKIINN OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH 0€30MacHOCTH
Ipy OOpaIlleHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM, MIPEACTABISITh PE3yIbTaThl
XUMHUYECKOTO HKCIIEpUMEHTa B (opme 3amucu ypaBHEHUM COOTBETCTBYIOIIMX pEaKUuid u
(GhopMyTUPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIhTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHATU3UPOBATH XUMUYECKYIO HH(MOpPMAIIHIO,
MOJTy9aeMYT0 U3 Pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nHbopmaru, HTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHMI COOJIOJIaTh MpPaBHJIa DKOJOTMYECKH LeIeco00pa3Horo
NOBEACHUS B OBITY M TPYJOBOM JEATEILHOCTH B LENSAX COXPAHEHHS CBOErO 3/I0pPOBbSI U
OKpYXarouen OpUpOJIHON Cpeabl, OCO3HABATH OMACHOCTh BO3JCUCTBHS HA KUBBIE OPTraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAs cMbIcha nokasarens [IJIK, noscHsaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3EHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIst 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE MPUMEHSThH
3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYECCKUX SIBJICHUI;

JUTSI CTIETIBIX M CTTA0OBUISIIIIUX O0YYAIOIIUXCS: YMEHUE UCTIOIB30BATh PEIbE(PHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmy!.

11 KITIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca « O0111ast 1 HEOpraHUYeCKas XMMUsD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XHUMHUYECKOW COCTaBISIONMICH €CTeCTBEHHO-
HAy4YHOW KApTUHBI MHUpa, POJIM XWMHH B TO3HAHWH SBJICHUN TPUPOIBI, B (HOPMHUPOBAHUU
MBIIIUICHUS U KYJBTYPhl JIMYHOCTU, €€ (PYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM s
pelieHnusT TPaKTUYEeCKUX 3a7a4 M DOKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XWMHYECKUX 3HAHWUM, KOTOpas BKJIIOYAECT: OCHOBONOJATAIOLINE
MOHATHUS (XUMUYECKUN DJIEMEHT, aTOM, U30TOII, S-, p-, d- 3JIEKTPOHHBIC OPOUTAIIA aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIA O0BEM, BaJIGHTHOCTh, D3JICKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHMS, XUMHUYECKas CBsA3b (KOBAJCHTHAsl, HWOHHAas, MeTaJUIM4YecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKAss PpEIETKA, TUIBI XHUMUYECKHX PEAKUHH, PaCTBOpP, ODJIEKTPOJIMUTHI,
HEJJIEKTPOJIUTHI, 3JICKTPOJMTUYECKAsA AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakIuu, XUMHYECKOE€ pPaBHOBECHE); TEOPUHM U 3aKOHBI  (Teopus
BJICKTPOJIUTUYECKOW Jaucconuanuu, nepuoaudyeckut 3akoH JI. WM. MengeneeBa, 3akoH
COXPaHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHS W IMPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peaKuusax), 3aKOHOMEPHOCTH, CHUMBOJHYECKHUNU S3bIK XUMHH, MHPOBO33PCHUECKHE 3HAHMS,
JIeKAIUe B OCHOBE IMOHUMAHHUS TPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX SIBJICHUM,



(haKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYUYEHUU B OE30MTaCHOM HCIIOh30BAHUN
BOKHEUIITNX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEATETHPHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEPHbIE MPU3HAKU MOHSITHH, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUHA HEOPTAaHUYECKHUX
BEILIECTB U UX NPEBPAICHUM;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOIL30BATh XMUMHYECKYI0 CHMBOJUKY ISl COCTABJICHUS
dbopMyn BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATUYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHMaibHblE Ha3BaHUS OTACIBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIM ras,
YIJIEKUCTIBIN a3, aMMHUAK, ralméHas W3BECTb, HETAlIEHAas M3BECThb, NMUThEBAs COAQ, NUPUT H
IpyTHE);

c(hOpMHUPOBAHHOCTh YMEHUI OMPEACIIATh BAJICHTHOCTh M CTETICHh OKMCJICHHUS] XUMUYECKHIX
AJIEMEHTOB B COCIMHEHUAX PA3IMYHOTO COCTaBa, BUJI XMMUYECKOU CBSI3U (KOBAJICHTHAs!, HIOHHAS,
METaNInYeCcKasi, BOAOPO/IHAS) B COCIMHEHUSX, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BelIeCTBa (aTOMHasi, MOJIEKYJsipHasi, MOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABINBATH MPUHAICKHOCTh HEOPTAHUUYECKUX BEIICCTB
10 X COCTaBY K ONpPeeNEHHOMY KJIacCy/TpyIIie COeIMHEHU (TIPOCThIE BEIlIeCTBa — METAILIbI U
HEMETaJlIbl, OKCH/Ibl, OCHOBAHMSI, KUCJIOThI, aM(OTEpPHbIE TUPOKCUIbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Tnepuoauyeckoro 3akona JI. W.
MenneneeBa #  JAEMOHCTPUPOBATh €r0  CHUCTEMATHU3HPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKINU;

c(OpMHPOBAHHOCTh YMEHHUM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 351eMeHTOB 1—4 nepuonoB Ilepuoanyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB /I,
N. MeHnneneeBa, UCMONB3ys MOHATUS «S-, P-, d-DJIIEKTPOHHBIE OPOUTANIHY, «IHEPTETUUECKUE
YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB M UX
COEMHEHUH 110 nepuoaaM u rpymmam [lepruoandeckoi cuctemMpl XUMAYECKHUX 3j1ieMeHToB /1. 1.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEpPU30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBRA
HEOPraHMYECKUX BEUIECTB PA3JIMUYHBIX KJIACCOB, IMOJATBEPKIATH CYIIECTBOBAHUE N€HETUYECKOMN
CBSI3M MEXJy HEOPraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHMS KJIACCUPHUIIMPOBATH XMMHUYECKUE PEAKIUU MO PA3TUYHBIM
npu3Hakam (YHCIly W COCTaBy pearupyrolldx BeIIeCTB, TEIIOBOMY 3(hQeKTy peakuuu,
W3MEHEHUIO CTEIIeHEH OKUCIICHUS DIIEMEHTOB, 00OPAaTUMOCTH PEAKIINHU, YUACTHUIO KaTAIH3aTOPa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISITh YPABHEHUS PEAKIIMI PA3TMYHBIX THUTIOB, MTOJTHBIC
U COKpAILIEHHBIE YpaBHEHHUS pPeakluii HOHHOTO 0OMeHa, yUUThIBas YCJIOBUSI, TP KOTOPBIX 3TU
peaKuuu UayT A0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI TPOBOJUTHh PEAKIIMH, TOATBEPKIAIONNE KauyeCTBEHHBIN
COCTaB PAa3JIMYHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CYIUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEACTBOM COCTABIIEHUS AIEKTPOHHOIO OaaHca 3TUX PEeaKIui;



c(OPMUPOBAHHOCTH YMEHHUN OOBIICHITH 3aBUCUMOCTH CKOPOCTH XMMHUECKON PEaKIu OT
pa3aNyYHbIX (PAKTOPOB; XapaKTep CMEUICHHs XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHEIIHeTo Bo3aeiicTBus (nmpunnun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKUE MIPOLIECCHI, JIEKAIME B OCHOBE
POMBIIIVICHHOTO TIOJYYeHHMs] CEPHOM KHCIIOThI, aMMHaKa, a Takxke CHOPMUPOBAHHOCTD
Ipe/CTaBICHU 00 OOLIMX HAYYHBIX MPHUHIMIIAX U 3KOJOTHYECKHX MPOoOjIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI NPOBOAUTH BBIUKUCIEHUS C MCIOJB30BAHUEM TOHSITHS
«MaccoBasi JI0Jisl BeIlleCTBa B PAacTBOPE», OOBEMHBIX OTHOIIEHUI Tra3oB MPU XUMUYECKHX
peaxiusix, Macchl BEIIECTBA UM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3(p(dexTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATH MpaBUia MOJb30BaHUS XUMUYECKON MOCYJI0N U
1a60paTOPHBIM 000pPYAOBAHHUEM, A TAKKE MPaBHIia OOpAIICHHS C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHM IUTAHUPOBATh U BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT
(pa3noxeHue TMEepOKCHUIAa BOJIOPOAa B MPHUCYTCTBUM KaTajlu3aTopa, OMpeNeleHUE Cpeibl
PacTBOPOB BEIIECTB C OMOIBIO YHUBEPCATLHOTO MHIUKATOPA, BIUSIHUE PA3TUYHbBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON pEeaklMM, peaKkMd HOHHOTO OOMEHa, KaueCTBEHHbIE pPEaKIMU Ha
cyib(ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS, PEIIEHNE 3KCIIEPUMEHTAIbHBIX
3amay o temMaM «Meramby U «Hemeramie») B COOTBETCTBUM C IpaBUJIaMU TEXHUKU
0e30macHOCTH TP 0OpaIIEHUH € BEIIECTBAMU U J1a00OPaTOPHBIM 000PYI0BAaHUEM, PEICTABISATh
pe3yibTaThl XMMHYECKOTO 3KCHEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4YaeMYyI0 W3 Pa3HbIX HCTOYHHMKOB (CpelcTBa MacCcOBOM KOMMYyHUKalnuH, VHTEpHET u
APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHMI COOJNIOJIaTh MpPaBHJIa DKOJOTMYECKH LeIeco00pa3Horo
MOBEAICHUA B OBITY U TPYAOBOM JEATENHHOCTH B LENSAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpPY’Karolllel MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3ACHCTBUS HA KUBBIE OPTraHU3MBbI
onpenenEHHbIX BEIIECTB, MOHUMAas cMbici nokasarens [1JIK, nosacHsITs Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKa;

JUsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUIA;

IS CJIETIBIX M Ca00BUIAIINX 00YYArOMIUXCS: YMEHHUE UCTIONIb30BaTh PENbe(hHO-TOUCUHYIO
cucteMmy obo3HaueHuit JI. bpaiins s 3anucu XxuMuueckux Gopmy!.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne i/ HaunmeHnoBaHue pa3ieioB 4 TeM IPOrpaMMbl (undposrbie)
Bcero  Koutpoabnbie IIpakTnueckue
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMUH
1.1 [Ipenmer opranmueckoit xumuu. Teopus crpoenust bytieposa 3
Hroro no pasneny 3
Pa3znen 2. YrieBoaopoabl
2.1 IIpenenbHbIe yIiIeBOOOPOABI — aJIKAHbI 2
2.2 HenpenenbHble yraeBoa0pOIbl: alIKEHbI, AIKAIUECHBI, aTKUHBI 6 1
2.3 ApomaTuieckue yrieBogopoabl 2
2.4 [TpupoHbIE HCTOYHUKH YTJIEBOJIOPOIOB M MX IepepadboTka 3 1
Hroro no paszneny 13
Paznen 3. Kuciopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon
3.2 Anbnerunsl. Kapoonossie kucnotbl. CaoxHbIe 3(DUpPbI 1
3.3 VYrneBoanl 1
Hroro no paszneny 13
Paznen 4. A3oTcoaeprkaniue opranndeckre coeJuHeHUs
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKyIsipHbIe COeIHHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2




11 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
anemeHnToB /I. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTanmnbl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenmeTt opraHuyecKoil XuMuu, €
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUsT OPraHUuYECKUX
coequuennit A. M. byTtiepoBa, €€ OCHOBHbBIE
MOJIOXKEHUS

[IpencraBnenue o knaccupuKanum
opranuveckux Beniects. Homenkmnarypa

(CI/ICTeMaTI/I‘-IGCKaSI) U TPUBHUAJIBHBIC HA3BAHU

OpTraHU4YC€CKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUM Pl

MertaH u 3TaH — OpocTeIe
MPEJICTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUWJIEH U MIPONUJIEH — MPOCTEUIIINE
MpEACTAaBUTCIIN AJIKCHOB

[Ipaktuueckas padota Ne 1. «ITomyuenue
STUJICHA U U3yUYEHUE er0 CBONCTBY

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CHUHTETUYECKOT0 KaydyKa 1 pe3UHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUECKUH Psii. ALETHIIEH —
IIPOCTEUILINN MTPEACTABUTENb AIIKUHOB




Brruucnenus o ypaBHEHUIO XUMUYECKOM

11
peakiuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yIiI€BOJOPOAOB,
MPUHAUIEKAUX K PA3IMYHBIM KJIaccaM
[IpupoiHbIE UCTOUYHUKH YTJIE€BOIOPOIOB:

14 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI € TIepepadoTKH
[IpupoiHbIE UCTOUYHUKH YTJIE€BOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC Ta3bl,
HEPTh U MPOIYKTHI €€ epepadoTKu

16 KonTponbhas pabota no paszueny
«YTIIeBOAOPOABD)

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHo1. BoopoaHas cBA3b

13 MHOroaroMHble CHUPTHI: FITUICHTIUKOIb U
TJIHIEPUH

19 @DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

20 Anpaerunpl: GopMaIbACTUI U alleTaIbICTH/I.
AneroH

)1 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBhI: MypaBbHHAas U YKCYCHast

” [TpakTuueckast paborta Ne 2. «CBoiicTBa
pacTBoOpa YKCYCHOM KHCIIOTBD)

” CreapuHOBast ¥ OJIEMHOBAsI KUCIIOTHI, KaK
MPEJICTABUTENN BBICIINX KaPOOHOBBIX KHCIOT

24 MBpi1a Kak COJIM BBICIIIAX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEeE ASHCTBHUE




CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. ' HAPOTIN3 CIIOKHBIX 1
3¢upoB

%6 Kupsl: runponus, npuMeHeHue, )
Ouosornyeckas poib KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKALUS.

27 Baxwueiime npeacTaBuTeNn: Ti0K03a, 1
bpykTo3a, caxapo3a

)3 Kpaxman u nesmirono3a Kak npupoHbie 1
MOJIUMEPBI
KonTtponpHast pabota o pazueny

29 «Kucnopozacoepxaiiue opraHuyecKue 1
COCTMHEHUS)

30 AMWHBI: METWJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aMm(pOTepHBIS

31 OPraHNYEeCKHE COCTUHEHHUS], X 1
Ouosnoruueckoe 3Hadenue. [lentuab

39 benku xak npupoaHble 1
BBICOKOMOJIEKYJISIPHBIE COSTMHECHUS

1 OcHOBHbIE OHATUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN
OcHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN. 1
[TnacTMacchel, KayqyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKU PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparus aToMOB

ITepuoanueckuii 3axoH u [leprognueckas
crucTemMa XMMUYECKuX 3j1eMeHToB /I, U.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M UX COSAMHECHUI 110
rpynnam 4 rnepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumuueckux 3nmemenToB /.M. Menaeneena B
Pa3BUTHUU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€
BUAbBI; MCXaHU3MbI O6p3.30BaHI/I$I KOBaﬂeHTHOﬁ
cBsi3u. BogopoaHas cBsizb

BaneHTHOCTb. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHUS

[TonsTue o gucniepcHbIx cucreMax. lcTuHHBIE
Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10ms
BEILIECTBA B paCTBOPE

Knaccudukanms 1 HOMEHKIaTypa
HEOPraHWYECKUX coenHeHuM. [ eneTnueckas
CBA3b HGOpI‘aHI/I‘IeCKHX BCIICCTB, paBHI/I‘IHBIX
KJIaCCOB




Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHECHMsI MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHUYECKHUX PEAKIMAX

CkopocTtb peakiu. OOpaTuMble peakLuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. « Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

11

DJNIeKTpoUTHYECKas Aucconuanus. [lonarue o
BOZIOpOAHOM Toka3zarene (pH) pactBopa.
Peakniun nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTrie 00 3MEKTPONIK3€E PaCIsIaBOB U
pacTBOPOB coJieit

13

KonTtponpHast pabota o pazueny
«TeopeTnueckre OCHOBBI XUMHUNY

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB /[]. U.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3nyecKue cBOKNCTBA
METaJUIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HaIPSHKEHUN METaJlIoB

16

XHUMHYEeCKHE CBOMCTBA BaKHEHIIINX METAJJIOB
(HaTpWii, KW, KaJIbII, MATHUM,
ATIOMUHHN ) U UX COCTMHCHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN




18

XuMHUYeCKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUU

19

[IpakTuueckas padota Ne 2. "Pemenne
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«Mertamab»"

20

Hewmeramnsl, ux nonoxenue B [leprnoanueckoi
CHCTEME XMMHYECKHUX deMeHToB /1. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKue CBOMCTBA HEMETAILIOB.
AmoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)

22

XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U UX
COCIUHEHUI

23

XUMHYECKUEe CBOMCTBA a30Ta, hocodpa u ux
COEMHECHU I

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

IIpuMeHeHNe Ba)KHEMIIMX HEMETAJUIOB U UX
COCIUHEHUI

26

O0001eHre 1 cUCTEMATU3aLMs 3HAHUHN 110
TeMme «HemeTamneny. BerauciaeHus mo
YpPaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUUYECKUE PACUETHI

27

[IpakTtuueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Hemeranmusi"»

28

KoHTposbHast pabota mo temam «MeTalisy U
«HemeTtamibny

29

HeOpI‘aHI/I‘IeCKI/IG 1 OPraHUYCCKHUEC KUCIIOTHI.
HeOpI‘aHI/I‘IeCKI/IG 1 OPraHUYCCKHUEC OCHOBAHUSA




AmdoTepHbIe HEOPraHUYEeCKUEe U
opranuveckue coenuHeHus. ['eneTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX !
BEIIECTB
Ponp xumMun B o0ecrieueHuu 3KOJIOTUIECKOM,

31 JHEPreTUYeCKON U MUIIEBOI 0e30MacHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMUX HAYUHBIX

32 MIPUHIUIIAX [POMBIIIJIEHHOTO NIOJIyYeHUS 1
BaXHEUININX BEIIESCTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

34 XuMUs U 300pOBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







