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INOACHUTEJIbBHASA 3ATINCKA

[IporpaMMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
denepanuny, Tpe0oBaHUNH K pe3yibTaTaM  OCBOEHHUs  (peaepanbHOM  0oOpa3oBaTenbHOM
nporpamMmel cpegHero obmiero oopazoanus (POIT COO), mpeacraBneHHbIXx B DepepanibHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konnenuuu npenojgaBaHUs
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickonr deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOJOB K pa3padOTKe NpOrpaMMbl IO XUMHH, K ONPEACICHUI0 O0OIIen
CTpaTeruy 0O0ydeHUs, BOCIIMTAHUS U Pa3BUTHUA 00y4aroIUXCs CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» s 10-11 xmaccoB Ha ©a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepiaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJy4aeMoO€  BBIIYCKHUKaMU  00I1e00pa30BaTeIbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0o UX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbl, (POPMUPOBAHHMS MHUPOBO33pEHHS M OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3JI0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oOpa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHErO
o0miero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO mpeamera «XHMHS», COIACpKAHUE U TOCTPOCHUE
KOTOPOI0 ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(UKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTpaeT 0coOyi0 pojib B COBPEMEHHON
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUsS
00 OKpYy’KarollleM MHUpPEe KaK O €JUHCTBE MPUPOABI U YeIOBEKa, KOTOpoe GOPMUPYETCS B XUMHUH
Ha OCHOBE IOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMM, XUMHsS cTajia
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHS Kak Hayka CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha peUIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HHEPreTHUecKOil, MUIIEeBOM, SKOJIOTMYEecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM C OOIIMMHU HENSIMH M TNPHHLIUIAMH CPEIHEro oOIiero oOpa3oBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOIO BKJIOYEHHS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBinsitoliuMu  ipeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypcbl — «OpraHudeckas
XUMUA» 1 «OO011ast 1 HeopraHuyeckast XuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMs KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0uIel XUMHM) U OpraHudeckoil xumuun. @opMupoBaHue NTaHHON CHCTEMblI 3HAHUMN
OpU HM3Y4YEHUHU IpeaMeTa 00ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHMsI BCEr0 MHOroo0Opasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUIl XUMHH.



CrpykTypa conepxanus KypcoB — «Opranndeckas xuMus» 1 «OO0I11as 1 HeopraHuieckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUH Ha
OnpeAci€HHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKX€ HA YPOBHE CTEPEOXMMUYECKUX U DJICKTPOHHBIX MPEACTABICHUM O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHECHHH. B Kypce OopraHnyeckod XUMHUHU MOJYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM yrjOM 3peHHs B IpeaMere «XuMus» 0a30BOTO YpOBHS pacCMaTPHBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETUYECKHA MaTepual u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKask XUMUS» OOYJaIOIIUMCS TIPEOCTABIISACTCSI BOBMOKHOCTh OCO3HATh
3HAYCHHE TICPUOIUYECKOTO 3aKOHA C OOINETEOPETHUYCCKHMX M METOJOJIOTHYCCKUX TTO3HIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMI O BaXKHEWIHMX BELIECTBAX, MX COCTaBE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacCKphIBAlOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(POPMALIUIO U MPUMEHSTH €€ /i TOTOJHEHUs 3HAHUM, PeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUHN MyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH TMPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemieHus 3ajad  BOCIUTAHUS, Pa3BUTHSA M COIMANM3ALMU O0yYaroUInXcs
MPUHATBIE TPOTPAaMMON IO XHMHHU TIOAXOABI K OMPEACIICHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATIbHBIX yYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOIIeM, IMOUCKa, aHAIIN3a U
00paboTku WHPOpPMAIUK, HEOOXOMUMBIX s TPUOOPETEHHs] ONbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOMN JeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B npaktuke npenomaBaHus XUMUW Kak Ha yPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUsI, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIEHHOW 3HAUYUMOCTH
TPAAUIIMOHHO TMpuU3HAETCS (POpMUpPOBAaHHME OCHOB XHUMHUYECKOW HayKhu Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW JIeATEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTypel. C METONMYECKOW TOYKM 3pEHHMsI TaKOW NOAXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHO JDaHHOW TOYKE 3pEHUS TJIABHBIMU IEISAMHU WM3Y4YCHHS MpeaMeTa «XHMUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISFOTCS:



e (GOpMHpPOBAaHHE CHUCTEMBl XHMHUYECKMX 3HAaHUW KaK BaKHEWIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIC MOHSATHS,
(dyHIaMEHTAIbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOLIEHHI MHPOBO33PEHUECKOI0 XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHMsS BEIIECTB U
XUMHUYECKHX PEAKIMi, HEOOXOIUMBIX JJIsi IPUOOPETCHHSI YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUI, UMEIOUINX MECTO B IIPUPOJIE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB [€ATEIbHOCTH, CBS3aHHBIX C HAOJMIOJECHHEM U
OOBSICHEHHEM XHMMHUYECKOTO SKCIEPUMEHTa, COOJIOACHUEM IMpaBHi 0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepxarenbHas XapakTepUCTHKA LEJIeH U 3a7ad U3ydeHMs IpeaMeTa B
porpaMMme Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU
B cucteMe cpenHero ooOmero oOpaszoBanus. CerofHsi B MpeENoAaBaHUU XUMHUH B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3aIHH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMCHHSIMH aKTUBHOTO TIOTYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATBHOMN KH3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBa3u ¢ 3TUM TpuW U3yYeHHH TmpeaMera «XHWMHs» JOMHUHUPYIOIIESE 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, Kak:

ajgantauus o0y4aromMxcs K  YCJIOBMSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHue Yy OOYyYaOIIMXCS KIIOUEBBIX HAaBBIKOB (KJIIIOYEBBIX KOMIIETEHIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3UYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKa, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX I TPHOOPETEHUs OIbITa
JEeSTENIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAaKXKe JJIS OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIE30BaTh COBPEMEHHBIEC NH()OPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(pOPMALIUY XUMUIECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Y 00YJAIOIIUXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaAOJII0/IaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy O0OydYarommxcs YOEKIEHHOCTH B TYMaHUCTHYECKON HaIlpaBI€HHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHHH TH00alNbHBIX  MPOOJEM  palloOHaIbHOTO
IPUPOJIOTIONB30BAHNS, TIOMOJHEHHUS YHEPreTUYECKUX PECYpCOB M COXPAHEHHS IPHPOTHOTO
paBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKe MPUOOPETCHHSI OIBITA MCIIOJIL30BAHUS MOJYUICHHBIX 3HAHUW JUTS TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydeOHOM miaHe cpemHero o0imero oopa3oBaHHUsS MPEeaMET «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61ee ynciIO 4acoB, OTBEAEHHBIX AJIS M3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero obpaszoBanus, cocraiseT 68 gacoB: B 10 kmacce — 34 gaca (1 ygac B Hememo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer OpraHMyYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE M  3HAYCHHUE
B II0Jy4YE€HUHU HOBBIX BEUIECTB U MaTEpUAIOB. TeOpHs CTPOCHUS OPraHUYECKUX COCAMHEHHH A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTAaHUYECKUX BEIICCTB.
I'omosorus, n3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEOUHEHHUSAX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o kiaccuuKaluu OpraHMuecKux BeniecTs. HomeHkiiaTypa opraHmyeckux
COCIMHEHUIN (CcuUCTeMaThyeckas) M TPUBHAJIbHbIE HA3BaHMsI BAXKHEHIIMX MpPEICTaBUTENEH
KJIACCOB OPraHU4eCKHUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJIEHHE M OMNHCAHHME JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUE, OOyIJIMBAaHUE U FTOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH pAx. MeTaH M 3TaH — mOpocTeiiune
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHUYECKHME CBOMCTBa (peakuuu 3aMeUIeHHs] U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psiA. DTHIIEH U MPONWIEH — IMpocTeiiune
NPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPHUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramgueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psaA. ALETHIeH —
IPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U XUMUUECKHUE CBOWCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
raJIoreHUPOBAaHUS M HUTPOBAHUs), TMOJIy4YeHUE M TpUMEHeHue. Toryon: cocmaes, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupPoOsanus U HUmMpOoGanus,), noayieHue u
npumenenue. TOKCHYHOCTh  apeHOB. ['eHeTmyeckas  CBSA3b  MEXAY  YIVIEBOJOPOJaMH,
MPUHAJIEKAITUME K Pa3INYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOJOpoJ0B. IIpupoanblil ra3 u nonmyTHble He(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HE(PTH, UX TPUMEHEHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUS BEIIECTB U WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayaykoB U pe3uHbl, Kojulekiuuu «HepTs» u «YToab», MoaenupoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MTOJIy4EHHUE STHIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3a1a4u.

Bbluncnenuss 1mo ypaBHEHHIO XMMHYECKOM peakiuu (Maccbl, 00bEMa, KoJIMYecTBa
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kuciaopoacoaep:xaiye oprannyecKkue coeAHHEHUs!




[IpenenpHbIE ONHOATOMHBIE CHUPTHL. MeETaHOI M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METAJUIaMH, TaJloreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3U MEXAy MOJIEKYJaMu cIUpTOB. JlelficTBHEe MeTaHoJIa U 3TaHOJIa
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbI€ CHUPTHL. DTWICHTJIMKOIb W TIHUIEPUH: CTpOeHHWe, (Qusnueckue wu
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IMIETOYHBIMY METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa u
STHJICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3MUYECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpnerunsl U kemonvl. DopManbaeruia, aueTadbACTHI: CTPOCHHE, (QHU3UUECKUEe WU
XMMHUYECKHE CBOMCTBa (peakUuu OKHUCIEHHUS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieibHbIe KapOOHOBbIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHYECKHE CBOICTBA (CBOMCTBA, OOIIHE /I Kilacca KUCIIOT, PEaKIus
TepuduKalM), MoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3¢UpPbl KaK TPOU3BOIHBIE KapOOHOBBIX KUCIOT. ' MAPOIU3 CIOXKHBIX A(PHPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YrneBoasl: coctaB, Kiaccu(UKaIus yrieBoI0B (MOHO-, TU- U MoJMcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa (B3aumogeictBue c¢ ruzapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHUE TJIOKO3bI), HAaXOXJICHHE B IPUPOJE,
npuMeHeHue, ononoruyeckas posb. orocunTe3. PpyKkTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHHe Kpaxmalia U LEeJTHI03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs peaklus ¢ HOJI0M).

OKcliepUMEHTAIbHbIE METO/bl W3YYeHMs] BEIIECTB M WX MPEBpAIlleHU: MpoBeIeHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuuepuHa ¢ ruapokcugoM Menu(ll)), anbrerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneble 3aaum.

Bbruucnenuss 1mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHnvecKkrue coeuHeHus. PU3ndeckne 1 XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IHIMHA). buonoruueckoe 3HaueHHWE AMHHOKUCIOT.
Ilentuaer.

benkm Kak TPUpPOIHBIE BBICOKOMOJICKYISIPDHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JNKOB: THUAPONU3, NEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcliepUMEeHTaIbHbIe METOJIbl M3YUYEHHs BEIIECTB W MX IPEBpAIlEeHUI: HaO0JeHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HArpeBaHWH, IBETHHIE
peaxiuu OeIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COCIMHEHUS

OCHOBHBIE TOHSTHS XMMHHU BBICOKOMOJIEKYJSIPHBIX COECIMHEHHH: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKyJsipHas macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.




DKCIIepUMEHTAILHBIE METOJbI M3YYCHUS BEIIECTB M HMX MPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MeXnpeAMETHBIE CBS3H.

Peanu3zanust MeXINpeIMETHBIX CBSI3€M MPU M3Yy4YEHUM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk WU
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUMOTE3a, 3aKOH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKalusa, TI[EepUOJUYHOCTh, HAONIO/IEHUEe, HW3MEpEeHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duszuka: Matepusi, SHeprus, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPIeTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BETHMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranu3m, Omocdepa, oOMEH BEWIECTB B OpraHu3Mme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: NuIieBble MPOAYKTHI, OCHOBBI PAIlIOHATIBHOTO MUTAHUS, MOIOIINE CPENICTBA,
JICKapPCTBEHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHUAIIBI U3 HCKYCCTBEHHBIX U CHHTETHYCCKHUX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuil 3nemeHT. AToM. Sapo aroma, H30TONBL. ONEKTpOHHas 000J04YKa.
DHepreTUUecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIy, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonmueckass cucremMa XHMHYECKMX JJeMEHTOB /[l
U. MenneneeBa. CBs3b INEepUOAUYECKOrO0 3akoHAa M Ileproguyeckoll CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHOW TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBsA3b. BUIbl XHMHYECKOH CBs3uM (KOBaJleHTHas
HEeNoJIsipHasl W TMOJspHas, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa30BaHUS KOBaJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-AaKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTb.
DIEKTPOOTpHULIATENBHOCTE. CTENeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemiectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIIeCTBA. THUMNBI KPHUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 nqucnepcHbIX cucTemax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 1oms
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHuil. HomeHkmatypa HeopraHuyecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAIIUX K Pa3INYHBIM
KJIacCaM.

Xumnueckass peakuus. Krnaccudukanus XUMHUECKMX peakiUii B HEOPraHUYECKOW H
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IM4YHBIX (hakTopoB. OOpaTUMbIC PEaKIUU.
Xumnueckoe paBHoBecue. (DaKTOpbI, BIUSAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Ilarense.

OnekrponauTnueckas auccouuanus. CuiabHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BELIECTB: KUCIIAsl, HEUTPaAIbHAsl, LIEJIIOYHAs.

OKHMCIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

OKCIIEPUMEHTAIbHBIC METOJIbl M3YYCHUS] BEIIECTB M WX NPEBPAILCHUM: JEMOHCTPALIMS
tabnun «llepuoguueckas cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
MoOJENen KPUCTAJUIMYECKHUX PELETOK, HabroieHne
U OMHCaHUe JEMOHCTPALMOHHBIX U TJAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
IIPUCYTCTBUM  KaTalu3aropa, OINPEINEICHUE Cpeabl pPAacTBOPOB BEIIECTB C  ITOMOIIBIO
YHHUBEPCAIbHOTO MHJIMKATOPA, PEAKI[MM MOHHOTO OOMEHa), MPOBEICHNE MPAKTHUYECKON padoThI
«BrusiHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnble 3a1ayu.

Pacuérel mo ypaBHEHHMSIM XUMUYECKUX PEAKIIU, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUSL «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoauyeckoit cucteMme XMMUYECKUX 3JIEMEHTOB
H. U. MenneneeBa U 0COOCHHOCTH CTpPOEHMsI aroMOB. (DU3MYECKHE CBONCTBA HEMETAJUIOB.
AmnoTponusi HEeMeTaJuIoB (Ha MpUMepe KUCIopoa, cepsbl, hocdopa u yraepoza).

XVWMHUYECKUE CBOWCTBA BaXXHEHINMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000J0UEK aToMoB MeTaiioB. OOrrue
¢uznueckue cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMMUYECKUN PSAA HaNpsyKEHHUH
METaJIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalud, KaJabllMd, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, Me/Ib) U KX COCTUHEHHI.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIIEPUMEHTAIbHbIE METO/bl M3YYEHMs BEIIECTB W WX NPEBPAICHHN: H3y4YECHHE
KOJUTeKIIMU «MeTauibl U CIUIaBbD», OOpa3IOB HEMETA/UIOB, PEIIEHHE HJKCIEPUMEHTATbHBIX
3a/a4, HaONIOJICHHWEe W  ONHCAaHHWE JEMOHCTPALIMOHHBIX M JTAOOPATOPHBIX  OMBITOB
(B3auMOJIeHiCTBUE THAPOKCHJIA ATIOMUHMS C PACTBOPAMU KHCIOT M IIENOYEH, KaueCTBEHHBIC
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHble 3a1aun.

Pacuérel maccel BemiecTBa wiM 00BEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacdyEéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xumun B o0ecrieueHuu SKOJIOTHYECKON, SHEPTeTHYEeCKON U MUIIEeBON 0€30MacHOCTH,
pa3BUTUU MeAWIMHBL. [loHSATHE O HaydHBIX METOJaX IIO3HAHHUS BEHIECTB M XHWMHUYECKHX
pEeaKuui.

[IpencraBnennss 00 OOHMMX HAYYHBIX TMPHUHIMNAX MPOMBIIIICHHOTO TOTYYEHUS
BAKHEMIIMX BEILIECTB.

YenoBek B MHpEe BEIIECTB M MaTEPHANIOB: BAKHEHINME CTPOUTEIBHBIE MaTepUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKUe U MUHEpaIbHbIe y10OpEHUS.

XuMHsi ¥ 3740pOBbE YENOBEKA: IMpaBUJia HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpEnaparos,
npaBuia 6e30MmacHoro HCIIOIb30BAHHUS IpenaparoB ObITOBOM XUMUHU
B IIOBCEHEBHOM KU3HM.




MexnpeIMeTHRIC CBI3H.

Peanuzamus MeXIpeIMETHBIX CBSA3CH IPH M3YYCHHH OOIIEH M HEOPraHWYECKON XMMUU B
11 kiacce ocyiecTBIsI€TCA Yepe3 UCIOJIb30BaHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSATUH,
TaK W MOHATHH, SBIAIOUIMXCA CUCTEMHBIMH JIJI1 OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (akT, TUIIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3,
CUHTE3, KIacCHU(UKaIus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHUE,
HU3MEpEHHUE, SIBJICHUE.

®usuKa: Marepusi, dHEpPrus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMu4YecKasi MpOMBIIUIEHHOCTh, METAJLTYPrHUsl, IPOU3BOJICTBO CTPOUTEIIBHBIX

MaTCpHaJoB, CEJIbCKOXO03SIMCTBEHHOC IIpOU3BOJCTBO, IIUIICBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX nmpemnaparos,
IMPpOU3BOJACTBO KOHCTPYKINMOHHBIX MaTCpHaoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBAaHUS K pE3yJbTaTaM OCBOEHHUS OOYUYarOIIMMUCS
IporpaMM cpeaHero ooiiero oOpa3zoBaHUs (JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
IIPOrpaMM CpeHETo 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBIA MOIXO/I.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3y/lbTaTOB OCBOEHUS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEero oouero oodpazoBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJACTBOBATHCS B CBOEH JEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJOTMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTb JKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJabTaThl OCBOCHUS TMpeaMeTa «XUMHUS» JOCTUTAIOTCS B E€AUHCTBE
y4eOHOIl M BOCIUTATEIBLHOW JEATEIIBHOCTH B COOTBETCTBHUM C T'YMAaHUCTHUECKUMH,
COLIMOKYJIBTYPHBIMHM, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH W HJCAJIaMH  POCCHHCKOIO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPAaBUIAMHU TOBEICHHMS,



CHOCO6CTBYIOH_[I/IMI/I mnponeccaM CaMOITO3HaHUA, CaMOpPa3BUTHA U HPAaBCTBCHHOT'O CTAHOBJICHUA
JMYHOCTH 00YYaIOIIHXCS.

JIMYHOCTHBIC Pe3yIbTAaThl OCBOCHHSI MpEAMETa «XHUMHUS» OTPaKaT cHOopMHUPOBAHHOCTH
OINBITa TO3HABATEIBHOH M TPAKTHYECKOW JCSITEIBHOCTH OOYYAIONMIMXCS T0 pealn3aiun
IIPUHATLIX B O6H_ICCTBG I_ICHHOCTGP'I, B TOM YHUCJIC B 4aCTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHMS 00YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKECHHUS K
3aKOHY U MPABOIIOPSIKY;

MNpeaACTaBJICHHUA O COLOHUAJIBHBIX HOPpMax MW IIpaBUJIaX MCKIMYHOCTHBIX OTHOLIEHUNA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATEIBLHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX ¥ IMO3HABATENBHBIX 33/1a4, BBIMIOJIHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH ITOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYrHX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YU4EOHOU NESATEIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAay4YHOMY HACJICIUI0 OTEYECTBEHHOMN
XHUMHU;

YB@KEHHS K IPOILIECCY TBOPYECTBA B OOJACTH TCOPHHM W TPAKTUYECKOTO MPHUMEHEHHUSI
XUMHHU, OCO3HAHHUA TOTO, YTO AJOCTHIKCHHA HAYKH €CTb PE3YyJIbTaT JJIMTCIbHBIX Ha6JIIOIIeHPII>i,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,

WHTEpeCca ¥ I[I03HABATEIIBHBIX MOTHBOB B TIOJIYUYCHHH U TOCICIYIOIIEM aHAJIA3e
UH(POPMAIIUHU O TIEPETOBBIX TOCTHKCHUSIX COBPEMEHHOM O0TEYECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEICHUS;

CIIOCOOHOCTH OLCHHUBATH CUTyaluu, CBsI3aHHBIC C XUMHWYCCKUMHN SABJICHUAMU,
¥ TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTHPYACh Ha MOpPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBApUINEH C TO3UIHIMA
HPABCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCHGI{CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

MOHUMaHUs IIEHHOCTEM 370pOBOTO0 M 0O€30macHOTO 00pasza KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHnsT TIpaBMJI 0€30MAaCHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHON
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

IMNOHUMaHHA LECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0€e3011acCHOr0
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJICTBUH W HENpUSTHUS BPEIHBIX MpPHUBBIYEK (YMOTpeOJICHUS aIKOToJs,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIEeATeIhHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 33734 COIHAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, MKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro pojia, B TOM YHCIEe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM IeSTEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIMBUIYaJbHOW TpaeKTOpuH 0Opa3oBaHUS,
Oynyiieit mpodeccu M peann3anuu COOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M TIOTPEOHOCTEH 00IIEeCTRA;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

9KOJIOTUYECKHU I[eJIECO00PAa3HOTO OTHOIICHUS K MPHUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;



NOHUMAaHHMS TII00ATBHOTO XapakTepa HKOJOTHUECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON CpEebl;

0CO3HAHMS HEOOXOJAUMOCTH HMCIIOJIB30BAaHUS JOCTIKEHUH XUMUU JIUIsI PEIICHHsI BOIIPOCOB
palMOHAIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENPUATUS AECHCTBUM, NPUHOCAIIMUX BpEI OKPYXKAIOLIEH NPUPOIHOU cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKUE MOCIEICTBHS MpealpUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIUYUS DPA3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, 3KOJOTMYECKOW KyJIbTYpPBI, OIBITA
JESATEIIBHOCTH ~ DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COLIMAJIbHOMN MPAKTUKE, CTIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSL HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMaHHA CHeNU(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poiau B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IPHUPOJbI M YEJIOBEKa, B MO3HAHMU IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTH XHMHUHU JUISI COBPEMEHHOH LUMBUIM3ALUU: B €€
I'YMaHHCTUYECKON HAINpaBICHHOCTH W BaXXHOH pOJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYPBI, PEIICHUH TII00aJIBHBIX MPOOJIEM YCTONUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOI,
SHEpPreTU4ecKoil, MUIIEeBOM U HKOJOTMYECKOM Oe30MacHOCTH, B PA3BUTUHM MEAMLIUHBI,
00ecre4eHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYECKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOH TIPaMOTHOCTU: IOHMMAaHHS CYIIHOCTHM METO/JOB I1O3HAHUS,
UCTIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa M HPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKIIOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIEHO MCIIOJIb30BaTh XUMHUUECKUE 3HAHUS JJIS pelleHus npolieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHUIO U CaMO00pa3oBaHUIO, K
AKTHUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3inyHbX cdepax mnpodeccuoHaTbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHMS Y4YeOHOro IpeaMmera «XuUMHs» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIMILITMHAPHbIE
(MeXTpeMeTHBIE) 00IeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IEITOCTHOCTh HAYYHON KapTHHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEeLECTBO,
DHEPTHs, SBJICHUE, MPOIecC, CHCTEMa, HAYYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeOBaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCcallbHble  y4eOHble  jaeicTBus  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUMOHAIBHOM TI'pPaMOTHOCTH U
COIMATIbHOM KOMITETCHIIMH 00YJalOIINXCs;



CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIIOJIb30BaTh  OCBOEHHBIC  MEKIUCIHILTMHAPHEIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHHBEPCAJIbHBIC YyUeOHBIC JCUCTBHS B ITO3HABATEIBHOW M
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMH YYCOHBIMH
[103HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘lEﬁHbIM]{l NMOoO3HAaBaATECJIbHbBIMHA HeﬁCTBHﬂMI/I:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITeNIbHO  (DOpMYIHpOBaTH U aKTyaJU3UpOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeeNaTh LETu ACeSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTaThl AESITEIbHOCTH C IIOCTABICHHBIMU LIENISMU;

UCIIONIb30BaTh NPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTSATH
XapakTepHbIe TMPHU3HAKK TOHATHA ¥ YCTAaHABIMBATh MX B3aMMOCBS3b, HCIOJIH30BATH
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [T KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOWUTH JIOTMYECKHE pPACCYKACHUS (MHIYKTUBHBIC, JACAyKTUBHBIC, IO AHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaEMbIX SIBICHUSX, (GOPMYyIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHSTh B MpOIecce MO3HAHUS, UCIOIb3YeMbIE B XUMHHU CUMBOJINYECKUE (3HAKOBHIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (opMyna, YypaBHEHHE XHUMHYECKOH peakuuu — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/la4, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BATENIbCKUE 1€liCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopmynupoBaTh €M M 3aJa4d  UCCIICAOBAaHUS, MWCIOIb30BaTh IOCTaBIECHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOJIIOAATh 32 XOJO0M IpoIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (popMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUUECKOW HCCIeI0BaTeIbCKOW M MPOEKTHOH JesTeIbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopMalMU (Hay4dHO-TIOMYJspHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHWs, CIIpaBOYHble Mocolus, pecypcsl HMHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpeacTaBieHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M TPUMEHSTh pa3IMYHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMali, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCMOJIBb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHus: nHpopManuu (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);



UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayecTBE CpEIACTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMaMeil: TPUMEHATh MEXNpeaMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHe) 3HAKH H
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCTIONIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATIIHOCTH.

OBnaneHne YHUBEPCAJIBHBIMHA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3aJjaBaTh ~ BOMNPOCHI 110  CYIIECTBY OOCYXKJZaeMOH TeMbl B  XOJe¢  Juajora
W/WIH JUCKYCCHUU, BBICKA3bIBaTh HIEH, (DOPMYIHpPOBATH CBOM TPEIOKECHUS OTHOCUTEIHHO
BBITIOJTHCHHMS MTPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTALMEH pPEe3yJIbTaTOB IMMO3HABATEIHHOW AESITEIbHOCTH, MOITYYCHHBIX
CaMOCTOSITCJIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHCHHH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYCCKOH pabOThl IO WCCIICJOBAHWIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peau3anuu y4eOHOTO IIPOEKTa u (dbopmynrpoBaTh BBIBO/IBI
o pe3yibTaTaM MPOBEACHHBIX HWCCICIOBAHMA ITyTéM COTJIACOBAHUS TO3UIUHA B XOJe
o0cyxeHusI 1 0OMEHa MHEHUSIMHU.

OB.]IaIIeHI/le YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMHA HEﬁCTBHHMH:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYLIECTBIATh CBOK I103HABATEIbHYIO HEATEIBHOCTD,
onpenenss e€ eI M 3aJa4yd, KOHTPOJIMPOBATh M MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHIIOJHEHUM Y4E€OHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM IMOJy4yeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIAATh CaMOKOHTPOJIb CBOEH JESATEIPHOCTH Ha OCHOBE caMoOaHalIu3a |
CaMOOLICHKHU.

MNPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenmeTHBIC pE3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUs OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIU XUMHH B TO3HAHWUU SIBJICHUN MPUPOJBI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW ISl peIieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO H
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, dJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJEPOAHBIH  CKEJIET,
GyHKIIMOHATIbHAS TPYIIA, PaguKal, H30MEpHUsi, U30MEpPhI, TOMOJIOTUYECKUN pPsi, TOMOJIOTH,
YIJI€BOIOPOAbI, KUCIOPOA U a30TCOJEpIKalie COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COG,Z[I/IHGHI/I}I); TCOPHU U 3aKOHBI (TeOpI/ISI CTPOCHUA OPraHUYICCKUX
BemecTB A. M. byrinepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUC 3HAHUS, JICKAIIMUC B OCHOBC IMOHUMAHHA



NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEIEHUS O CBOWMCTBAX,
COCTaBe, MOJyYeHUH U 0€30M1aCHOM UCIOJIb30BAHNN BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON JeSITETbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIUE MMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IPEBpaLCHUH OPraHNYEeCKUX COeIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, U3rOTaBIMBATH MOJEIU MOJIEKYJ OPraHUYECKUX BEILIECTB
JUI WITIOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB II0 HX COCTaBYy M CTPOEHHIO K OINpeNeNEHHOMY KIacCy/Tpynne COeIUHEHUH
(YriaeBoZopodbl, KHUCIOPOJA M a30TCOACpKAIIUE COCINWHEHHs, BBICOKOMOJICKYIISPHBIE
COEIMHEHUs), JaBaTh MM Ha3BaHMs no cucremarndeckoi HomeHkiatype (IUPAC), a takke
NPUBO/IUTh TPHUBHAJBHBIC HA3BAaHUs OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTWiIeH, STWIEHIJMKONb, TJIHLEPUH, (eHod, (popmanbIerus, aueraiabAerusi, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK03a, (PpyKTO3a,
KpaxMaJl, [1eJUII0J103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHUIbl XUMHUYECKOW CBS3M B OPraHMYECKHX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS OPTraHHMYECKUX
BemiecTB A. M. ByriepoBa 11t 0ObsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu30BaTb COCTaB, CTpPOEHHE, (GU3NYECKUEe MU
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTuieH, OyraaueH-1,3, MmermwnOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmaly, LeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WIUTIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHiA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh HCTOYHUKU YTIIEBOJOPOJHOTO CHIPHS
(He(Th, NMPUPOAHBIMA Ta3, Yroip), CIOCOOBI HMX MNEPEpPadOTKU M MPAKTHUECKOE NpPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS IO XUMHUYECKUM YpPaBHEHUSM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM TPOJMYKTa PEAKIHU TI0 W3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIIECTB
WM MIPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMON 3HAHUNH 00 OCHOBHBIX METO/1aX HAyYHOT'O
MO3HAHUS, WCIONB3YEMbIX B XHMHU TIpM W3YYCHHW BEIIECTB M XHUMHUYECKUX SIBJICHUN
(HabmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHUE), HCIOIb30BAaTh CHCTEMHbBIE
XUMHYECKHE 3HAHUS JIUTsl IPHHSATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEILIECTBAMU M UX NMPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUIA MOJH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATh XUMHUYECKHHA HKCIEPUMEHT
(IpeBpaIIeHus] OPraHNYeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHHE STHIICHA W M3yYCHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OPTraHMYECKUX BEIIECTB, JACHaTypauus OelKoB TNpHU
HarpeBaHUH, LIBETHbIE PEAKIMU OEIKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHHKH 0€30MacCHOCTH
npu oOpallleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYIOBAHUEM, HPEACTABIATH PE3yIbTaThl
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3allUCH YpPaBHEHUH COOTBETCTBYIOIMX pEaKUUd U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;



c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOil nHpopmaiuu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHH CcOONIONATh TMpaBWia SKOJOTUYECKH Ieeco00pa3HOro
MOBE/ICHNs B OBITY M TPYIOBOM JEATEIBHOCTH B IENSAX COXPAaHEHUS CBOETO 3J0POBbS U
OKPY>KaIoIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MbI
onpeAeNéHHBIX OPraHMYeCcKUX BELIECTB, NMoHMMas cmbici mnokaszarens [I/IK, mosicHsaTe Ha
npuMepax crocoObl YMEHBIICHHS U MPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIsl OOy4YaroIMXCs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIIETIBIX M cTIa00BUIANIMX O0YJArOIINXCS: YMEHUE UCIIOIBb30BaTh PEIbe(h)HO-TOUCHHYIO
cucreMy o6o3HaueHuid JI. bpaitns nis 3anucu XxuMudeckux Gopmy.

11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHWuYecKas XUMUS»
OTPaXKaIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O XHUMHUYECKOW COCTaBJISIONICH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IMO3HAHUM SIBJICHUW NPUPOIBI, B (hopMHpOBaHUH
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOM st
pelICHHsT TPAKTUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHUI, KOTOpAs BKJIIOYAET: OCHOBONOJIATAKOLIUE
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METATMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pPEakUuid, pacTBOp, DIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoandeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI W TMPEBPALICHUS SHEPrUU MPU XUMUUYECKHUX
peaKkIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalue B OCHOBE I[MOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUU U OE€30MacHOM HCIIOIh30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC NMPU3HAKU TOHSATUN, YCTAaHABINBATH
UX B3aMMOCBA3b, UCIIOIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMya BEMIECTB W ypPaBHEHHH XHWMHYECKUX PEaKIHi, CHUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHUYECKHX BEIIECTB (YrapHBIA Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalléHash W3BECTh, MUThEBas COJAQ, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI ONMPEEATh BAIGHTHOCTh U CTETICHh OKUCIICHUS XUMHUUECKHIX
AIIEMEHTOB B COCTUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJuThuecKasi, BOJOPOAHAs) B COCIWHEHUSX, TUIM KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJsIpHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHul (IpoCThie BEellecTBa — METaIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJTH);



c(OPMHPOBAHHOCTh YMEHHUH  PACKpBIBATH CMBICI  IEepHOAMYECKOro 3akoHa /[l
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

Cc(OPMHPOBAHHOCTE ~ YMEHMHM  XapaKTepU30BaThb SJCKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 37eMeHTOB 1—4 nepuonos Ileproguueckoil cucTeMbl XMMHUECKUX 3JEMEHTOB /[l
. MenneneeBa, UCIONb3Ys MOHATHA «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIN», «IHEPTETHYCCKHE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U HX
COEIMHEHUN 1O nepuojaMm W rpynnam lleppoauueckoil CUCTEMBl XMMHYECKUX 3JI€MEHTOB /.
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMUUYECKHE CBOICTBA
HEOPraHMYECKUX BEILLECTB PA3IUYHbIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHHE I'€HETUUYECKOU
CBA3M MEXJy HEOPIaHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMMUYECKHE PEAKLMU IO PA3IUYHBIM
OpuU3HakKaM (YUCITy W COCTaBy pEarupyromiux BEIIECTB, TEIIOBOMY J(QEKTy peakiuy,
U3MEHEHUIO CTETEeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTAaBJISITh YPAaBHEHMS peakUUil pa3IMyHbIX TUIIOB, MOJIHbIE
U COKpallléHHbIC YPaBHEHHUS PEAKLUH MOHHOrO OOMEHa, YUYUTBIBAs YCJIOBHs, NIPH KOTOPBIX 3TH
peakuuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJAUTH PEAKIMH, HOATBEpP)KIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaTb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuMii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIUH OT
pasNnYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [arense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKkTepru30BaTh XUMUYECKHE MPOILIECCHI, JIeXkKAIllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4YE€HHUS CEpHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOsieMax XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS C UCIOJb30BAaHUEM TOHATHS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B INPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Ui 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS JHEPIUN;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUIA MOJH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHHA HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIiH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kapOoOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE IKCIEPUMEHTAIbHBIX
3ajau mo TeMaM «Metamibl» U «Hemeramne») B COOTBETCTBUHU C TpaBUIAMH TEXHUKU
0€30I1aCHOCTH MPH 0OpaIlleHNH ¢ BEIIeCTBaMH U JJaOOpaTOPHBIM 000pyI0BAHUEM, NTPE/ICTABIISAThH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUIH COOTBETCTBYIOIUX
peakuuii 1 GopMyIUpOBaTH BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAJIM3MPOBATh XUMHUYECKYIO HH(pOpMaIHUIO,
IIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKanuu, MHTepHET u

JPYTHX);



c(OPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWIa SKOJIOTHYECKH IEIeco00pa3HOro
NOBEJICHUST B OBITY M TPYIOBOH IEATETHLHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYKAroIIel MPHUPOIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA KHBBIC OPTaHU3MBI
OIpeNeIEHHBIX BEIIECTB, MOHUMAast cMbIci mokasatens [1/IK, moscHaTh Ha mpuMmepax crocoOb!
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui O0YYaroIUXCcsi C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMHU 3I0POBBS: YMCHHE ITPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHUIA,

JUTSL CIICTIBIX M CTIA00BUIANIMX O0YJArOIINXCS: YMEHUE UCIIOIb30BaTh PEIbe(hHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiinst 1s 3anucu XuMu4Ieckux (GopMyiL.
TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne HavMmeHoOBaHUe pa3ziesioB U TEM IIPOrPaMMbl KosinyecTBo 4acoB
m/m Bcero KoHTpoJibHBIE [IpakTn
paboThI pabcC
Pa3gen 1. TeopeTuyeckre OCHOBBI OpraHUYeCKO XUMHUHU
1.1 TIlpeameT opraHuyeckod XuMuu. Teopusi cTpoeHUs 3
opraHuyeckux coegruHeHuu A. M. BytiepoBa
WToro no paszeny 3
Paspge 2. YriieBoaopoabl
2.1 IlpepnesibHble yryaeBOAOPOAbl — aJIKaHbI 2
2.2 HenpepgenbHble yriaeBo4OPO/bl: aJIKEHbI, aJIKaJUeHbI, 6 1
aJIKVHBI
2.3 ApomaTuyecKue yrjaeBoA0pOoJbl 2
2.4 IlpupojHble UCTOYHUKHU YIJIEBOLOPOJOB U UX 3 1
nepepaboTkKa
WToro no pasgeny 13
Paspaen 3. Kuciaopoacoaepxamuye opraHu4eckKkye coeuHeHU A
3.1 CnupTtsel. ®eHon 3
3.2 Anbgeruzabl. Kap6oHoBbie KUCAOTHI. C103KHbIE 3PUPBI 7 1
3.3 ¥YrieBojbl 3 1
WToro no pasgeny 13
Paszpges 4. AsoTcoaepxalye opraHnyecKye coeJUHeHUs
4.1 AMHHBI. AMUHOKUCJIOTHI. besku 3
UToro no pasgeny 3
Pa3gen 5. BeicokoMoJieKyJ/IsIpHbIe COeJUHEHUS
5.1 [Ilnactmaccel. Kayyyku. BosokHa 2
UToro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2
11 KJIACC
Ne HanmeHoBaHuMe pa3ziesioB U TeM NPOrpaMMbl KosndecTBo yace
n/m Bcero KoHTposbHBIE 1]
paboThl
Paspen 1. TeopeTnyecKkue 0CHOBBI XMMHUU
1.1 Crpoenue aToMmoB. [lepuoandeckuii 3aKoH u [lepuoauyeckas 3

cucTteMa XxuMuvyeckux ajeMeHToB /. U. MeHeeeBa
1.2  Crpoenue BeljecTBa. MHOroo6pa3ue BELECTB 4



Ne HavMeHOBaHUe pa3/iesioB U TEM IPOrpaMMbl
n/m

1.3 Xumuyeckue peakiuu

WToro no paszeny

Paspaen 2. Heopranuyeckast XuMus

21 MeTaibl

2.2  HemeTa/ibl

2.3 CBsI3b HEOpraHUYECKUX U OPraHUYeCKUX BEIIECTB
HUTtoro no pasaeny

Paspaen 3. XuMuA M )KU3Hb

3.1 XuMwud U )KU3Hb

WToro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KosinuecTBO 4ac

Bcero KoHTpoJibHBIE I
paboThl
6 1
13
1
17
4
4
34 2
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