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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepanbHoro 3akona oT 29.12.2012 Ne 273-®d3 «O0
oOpa3oBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOl 00pa30BaTENbHOW MPOrPaMMbl CPEIHEro OOHIero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIXx B DenepadbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom Konnenmuu npenoiaBanus y4eOHOTO
npeamera «XuMus» B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanu,
peaM3yoIIMX OCHOBHBIE 00pa30BaTEIbHbIE MPOrPAMMBbI, © OCHOBHBIX MOJIOKEHUN
«Crparerumn pa3zputusa BocnuTanus B Poccuiickoit @enepamnuu Ha nepuox 1o 2025
roga» (Pacnopsikenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3pabOTKe MpOorpaMMbl MO XHMHUHU, K OMNPEICICHUIO
oO1ielt crpareruy o0yueHus, BOCIIUTAHUS U Pa3BUTUs 00ydaroUuxcsl cpecTBaMuU
yueOHoro npeamera «Xumusi» g 10—11 kaaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHuentyanbHble nojoxenus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH ILIEJIEH,
collep KaHMs, pPE3yJbTaTOB OOy4YeHUss U TPeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, N0JIy4aemMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3aluM, SBJISIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEpPIIAIOIIUM JTAllOM peaiu3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
HEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHUs. OTH IEHHOCTH KacaloTcs
MO3HAHHUA 3aKOHOB MPUPOAbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEJIOBEKa, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37J0POBBIO
U TIPUPOJHON cpene. Peanm3yeTrcss xumudeckoe oOpa3oBaHUE OOYyYalOMUXCS Ha
YPOBHE CPEHET0 001IEr0 00pa30BaHuUs CPEACTBAMU YUEOHOT O IpeAMETa « XUMUS»,
COZIEp’)KaHHE M IOCTPOECHUE KOTOPOrO OMNPEACIIEHBI B MPOTrpaMMeE MO XHUMHUHU C
y4€TOM Creuu(pUuK HAyKH XUMUHU, €€ 3HAUYCeHHUs] B TMO3HAHUM TPUPOJLI U B
MaTepUAIbHON KU3HHU OOILECTBA, a TAKXKE C YYETOM OOLIMX LieJIeld U IPHUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMbl CpPEJHEero oOIIero
obOpazoBanus B Poccutickoit deneparnum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUM HOBOW 0a3zbl MaTepHUATbHON KYJbTYPHI.
Ona BHOCUT CBOH BKJIaJ B ((OPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B
CO3/laHUE 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaoLIEeM MHpE Kak O €JIMHCTBE
IpUPOABl M YEJIOBEeKa, KOTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHHUMAHHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU O0JACTIMU TPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIbTYpPbhl, HEOOXOJAUMBIM YCJIOBUEM YCIIECIIHOTO
TpyJa W KU3HM KaXJI0ro uieHa ooOmiecTBa. CoBpeMEHHass XMMHUSI Kak Hayka
CO3uJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjieHa Ha pEIICHHE
rII00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOH, MUILEBOM, IKOJIOTMUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOMMMHM UEISIMH U NPUHIMIIAMH CPEIHETO OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIl YpOBEHb
W3YUYCHHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
OoOydJaromuxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKM  MHPOBO33PECHUYECKHUX
OpPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYyMa, IPOJOKEHUS
00pa30BaHus B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisolUMHA  TIpeAMETa  «XUMHUs»  SIBJISIOTCST  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOmEAs ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKW: CHCTEMa
3HAHHWK MO0 HEOPTraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
opraHnyeckoil xumuu. POpMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHWU NPHU U3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIMX MOHSTHI, 3aKOHOB M TEOPHI1 XUMUHU.

Crpyktypa conepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMUus» cPOopMUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO0/Ja K U3YYEHUIO Y4YeOHOro wmarepuaia U 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONPEEIEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUM BEIIECTBA
paccMaTpHUBAIOTCS. Ha YPOBHE KJIACCUYECKOM TEOpUHM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKXE€ Ha YpPOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX
MpeICTaBIICHUI O CTpOeHUHU BetiecTB. CBe/leHrs 00 N3y4aeMbIX B Kypce BElIecTBaxX
JAIOTCSl B PA3BUTUM — OT YIJIEBOJAOPOIOB JI0 CIIOXKHBIX OMOJIOTUYECKH aKTHUBHBIX
coequHeHu. B Kypce  opraHMyeckod — XMMHM ~ TOJY4YalOT  Pa3BUTHE
chopMHUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS NEPBOHAYAIHHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKIUU.

[lonq HOBBIM YyIJIOM 3peHUs B TIpeaMeTe «XHUMHUs» 0a30BOro ypOBHS
paccMaTpuUBaeTCSd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO o0O0miero oOpa3oBaHUs
TEOPETUYECKH Matepuan ¥ (HaKTOJIOTHYSCKHE CBEICHUS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHUYecKas
XUMUS» OOYyYarOHIMMCSl TMPEIOCTaBIIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOIUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTMYECKUX MO3UIHUH,



riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMHA 53TOro 3akoHa — OT
00001aroIIel 10 0OBICHAIONIENH U TPOTHO3UPYIOILEH.

Envnas cucreMa 3HaHMW O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHMH,
CBOICTBaX W NMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NpOTEeKaHus AonoaHsAeTcs B Kypcax 10 u 11 kimaccoB anementamu
COJIEp>KaHUs, UMEIOIIMMH KYyJbTYPOJOTHYECKH M NPUKIAAHOW Xapakrep. OTu
3HaHUSl CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3M XMUMHHM C APYTMMH HayKaMu,
PAacKpBIBAIOT €€ pOJIb B IIO3HABATEIBLHON U IPAKTUYECKOMN ACATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOLECCY TBOPUECTBA B 00JIaCTH TEOPUU
Y IPAKTUYECKUX MPUITIOKEHUI XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKU OCMBICTUBATh HH()OPMALIUIO U TPUMEHSTH €€ JIsl TOMOIHEHNS 3HaHUH,
pELICHUS UHTEIUIEKTYaJIbHBIX U DKCIIEPUMEHTAIbHBIX UCCIIEI0BATEIbCKHX 3a1a4. B
LEJIOM COJEp)KaHHE Y4YeOHOro mnpeaMera «XUMHUS» JAHHOTO YpPOBHSA HM3yYEHHS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy 00YUAIOLIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIs TOHMMaHUA (UIOCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE €IUHCTBO
HEOPraHUYECKOT0 U OpPraHM4eCKOro MHpa, 00yCIIOBIEHHOCTh CBOICTB BELIECTB UX
COCTAaBOM M CTPOEHHUEM, I03HABAEMOCTb IPUPOJAHBIX SABJICHUM MyTEM SKCIIEPUMEHTA
U pELICHUS MPOTHBOPEUUH MEXKAY HOBBIMH (aKkTaMd U TEOPETUYECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XHUMUHU B PEIICHUH HKOJIOTUYECKUX MpodiieM, a
Takke MpobeM cOepekeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUs HOBBIX
TEXHOJIOTUHA U MaTEPUAJIOB.

B maHe pemeHus 3amad  BOCHUTAHUS, PAa3BUTHS M COLUATU3ALMU
oOy4Jaromuxcsd OPHUHATbIE MNPOrpaMMOM MO XHMHHM NOJAXOJABl K ONPEIEICHUIO
COJEpKaHUS M TOCTPOCHHUS TpeaMeTa IMpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHHUBEPCaJIbHBIX YUEOHBIX JEHCTBUM, HMEIOIUX 6a30BOE 3HAUCHUE JISl PA3IUYHBIX
BUJIOB JESATEIBHOCTH: pELIEeHUuss MpoOjeM, IOHMCKa, aHaiu3a U 00paboTKH
uH(popMalMy, HEOOXOAUMBIX JIi NPHOOPETEHHsS] ONbITa MPAKTUYECKOH W
UCCIIEOBATEIbCKON JEATEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke npenopaBaHus XMMHMHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
0o0pa30BaHMsl, TaK U HA YPOBHE CPEIHET0 001Iero o0pa3oBaHus, Py ONpPEICICHUN
COJlepKaTeJIbHOM XapaKTepUCTUKHU 1eJied H3y4YeHUsi MpeaMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO MPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAaKTHYECKOU
NEATEIBHOCTH YEJIOBEKAa W KAK OJHOIO M3 KOMIIOHEHTOB MHMPOBON KyJIbTyphl. C
METOJMYECKOW TOYKHM 3pEHUS TAaKOW IOAXOJA K OIPENCIICHUIO LENEeW H3yYEHHUs
IPEeIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMHU LEISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCS:

e (QopMHUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEUIIei
COCTaBJISIFOIIEN €CTECTBEHHO-HAYyYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe MOHATHS, (PyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKHU, YCBOCHHE M MOHWMAHHME CYUIHOCTHU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH UX
pa3BUTHS U CTAHOBJICHUS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUN, HEOOXOAUMBIX JUIsl IPUOOPETEHUSI YMEHUM
OpUEHTHUPOBATHCA B MUpPE BEUIECTB W XUMUYECKHUX SBJICHHUM, MMEIOUIUX
MECTO B IIPUPOJE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOTIOJCHHEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, copeprkarenbHasi XapaKTepUCTHKA LENel U 3aa4 U3y4eHHUsI
IIpeIMETA B MPOrpaMMe MO0 XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUHU C
HOBBIMHM TIPHOPUTETAMU B CHUCTEME CpeaHero oomiero oopasoBanusi. CerojHs B
MPENoIaBaHUK XUMUHU B OOJIbIIIEH CTENEHU OTIAETCS MIPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE CcoJepkaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha TMOJTOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHON OpraHu3aluy, BJIAJCIONIEr0 HE HaObOpoM
3HaHHMM, a (PYHKIIMOHAJILHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOO0AMH M YMEHHUSIMHU
AKTUBHOI'O MOJYYEHUs 3HAHUN U IPUMEHEHHUS UX B PEaJbHOM KM3HU JUISl pEILECHUS
MPAaKTUYECKUX 33/1a4.

B cBs13u ¢ 3TUM Npu U3y4eHUH MpeaAMeTa « XUMUs» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TAKUE LIETH U 33J1a4M, KaK:

ajanrtanus o0y4yarouuxcs K YCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dopMupoBaHHE  UHTEIUICKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BELIECTBAMU U UX
NPUMEHEHUEM;

dopmupoBaHue y oOOydyaromuxcs KIIOYEBBIX HAaBBIKOB  (KJIIOUEBBIX
KOMIIETEHLINM), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE JUIS Pa3IM4YHBIX BHJIOB
NEeSATENBbHOCTH: PElIeHHs MpobJieM, MoucKa, aHaiau3a U 00padoTku MHGOpMAIIH,
HEOOXOIMMBIX JIJIs1 IPUOOPETEHUS OIbITa AEATENBHOCTH, KOTOPask 3aHUMAET BaXKHOE
MECTO B IMO3HAHUM XMMHUH, a& TaKXe Il OLUEHKH C MO3ULHUN 3KOJIOIMYECKOU
0€30MMaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX ITPOLECCOB Ha OPTaHU3M
4eJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yYarOIIMXCA: CIOCOOHOCTH CAMOCTOSITEILHO IPUOOPETATH HOBBIE
3HAHWS TI0 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMHU MOTPEOHOCTSMHU, UCIIOIh30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUM /I TIOUCKA U aHalln3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OPMAIIUU XUMHUYECKOTO COJIEPKaHMUS;

dbopMHpOBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTU, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWHM W TIPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss YOSKIEHHOCTH B  TYMaHUCTHYECKOU
HAIMPAaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEHICHUHM TJIOOATBHBIX MPOOIeM
PaIlMOHAIIBHOTO MPUPOIONOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOrO0 PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpe’KHOTO
OTHONICHUS K TIPUPOJC M CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWM JUISI TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYaIMsIX, CBA3AHHBIX C XUMHUYECKUMU SIBIICHUSIMHU.

B yueOGHOM muaHe cpeaHero ooOmiero oOpa3oBaHUs MNpeAMET «XUMUS»
0a30BOr0 YPOBHS BXOJIUT B COCTaB MpeAMeTHON obsiacTh «EcTecTBEeHHO-HAYYHBIC
IPEIMETHD).

OO6m1ee ynciio 9acoB, OTBEIEHHBIX /IS M3yUYCHUS XUMHH, HAa 0a30BOM ypOBHE
cpeaHero obiero oopa3zoBanus, coctaBiseT 68 yaco: B 10 kimacce — 34 vaca (1 gac
B Henento), B 11 knmacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH

[IpenMeTr opraHM4ecKOM XUMUHN: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. Te€Oopus CTPOEHHs OpPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE MoJ0KeHUsI. CTPYKTYpHBIE (POPMYITBI
OpraHvM4eckux BemecTtB. l'omosorus, wusomepus. XHUMUYECKas CBsI3b B
OpPraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenune o kiaccuuKalMu OpraHUYECKUX BemlecTB. HomeHkmaTypa
OpraHMYECKUX COCIMHEHUW (CHCTEMaThyecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHUS BELIECTB W MX MPEBpAILCHHI:
O3HaKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTEepHallaMUi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHWE M OIMCaHUE
JEMOHCTPALMOHHBIX ONBITOB IO NPEBPALICHUIO OPraHUYECKUX BELIECTB IPH
HarpeBaHu (IJIaBJIeHUE, O0yTIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAd. MeraH u 3TaH —
OpOCTEeHIIMe TPEACTABUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HAXOXKICHHE B NPHUPOAE, IOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOEHHUE, TOMOJOTHUUECKUN psii. DTUIEH U MPONUJIEH —
OpOCTEUIINE TNPEICTABUTENN AJIKEHOB: (U3MUYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, THUIpaTallid, OKHUCJIEHUS U
NOJINMEPU3ALINH ), ITOJIyYEHUE U IIPUMEHEHHE.

Anxanuensl: Oyrtaaues-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaKkHeWIIne
XUMHUYECKHE CBOWCTBa (peakius noaumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4yKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMUECKUN Psijl. ALIETUIICH
— TMpPOCTEHIINHA TNPEeACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHUIUUYECKHE U
XUMUYECKUE CBOMCTBA (pEakiMu THIPUPOBAHMUSI, TaJOrC€HUPOBAHUS, THIPATALINH,
rOpeHus), MOJIyYeHue U IpUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (u3MUECKME U XUMUYECKHE CBOMCTBA
(peakiuu rajJjoreHUpOBaHMUSI U HUTPOBAHUSA), MOIYYEHUE U pUMEHEHUE. T0ayon:
cocmae, cmpoenue, Quauueckue U  XumMuveckue  ceoucmea  (peaxyuu
2a02eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUe U npumMeHeHue. TOKCUYHOCTh apEHOB.



['eHeTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMIEKAIMMHA K Pa3IMYHBIM
KJIACCaM.

IIpupoaHbIE MCTOYHUKHM YII€BOAOPONOB. IIpuponHBIi Ta3 W IONyTHBIE
HedTanble Ta3pl. Hed1h m e€ mpoucxoxaenue. CrocoObl nepepadoTKu HeTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTaIUTUYECKHil), mnuposu3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBbIH
yToJIb U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl W3Y4YEHUS BEIIECTB W MX IPEBPALLCHUI:
O3HaKOMJIEHUE C 00pa3laMH IJIaCTMACC, Kay4yKOB U pe3uHbl, Kosutekiuu « Heg oy
U «YTOJb», MOJIEINPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB M TaJIOTEHONPOU3BOIHBIX,
POBEJICHUE MPAKTUIECKON PaOOTHI: MOTYUYSHHE ITHIICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Boluucnenuss mo ypaBHEHMIO XHMMHMUYECKOW peakuuu (Macchl, 00OBEMA,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM NMPOAYKTA PEAKLHH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIM MIPOAYKTOB PEAKIIIH).

Kucnopoaconepaxaime oprannyecKue coeinHeHHUs

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHOI M 3TAaHON: CTPOEHUE,
¢usznyeckue MU XHUMHUYECKHME CBOMCTBA (pEakUUU C AaKTUBHBIMU METAJUIAMH,
raJIoreHOBOJIOPOAAMH, TOpEHUE), npuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaToMHbpl€  CHUPTBHL.  ODTWUJIEHIVIUKOAb W  [JIMLEPHH: CTPOCHHE,

buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiys Ha MHOIroaToMHble cnupThl). [lelicTBue Ha
opraHusM yesnoseka. [I[puMeHeHne riuiepruHa u TUICHTITUKOIIS.

®deHo: CTpoeHWE MOJEKYJbl, (QU3UYECKHEe W XHUMHYECKHE CBOMCTBA.
ToxcuunocTts (henona. [Ipumenenue denona.

Anbaeruapl U kemouwvl. DopManbIeTH], alETANbJICTUN: CTPOCHUE,
(¢u3nuecKkue U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCIEHHUS W BOCCTAHOBIICHUS,
Kaue€CTBEHHBIE PEAKIINH), IOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHAst
KHUCIIOTBI: CTpOCHUE, (PU3NUECKHUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, 0o0IIMeE IS
KJ1acca KUCJIOT, peakius dTepuuKanun), moiydeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOThHI KAaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KApOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnble 3GUpPBl KaK TMPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [umaponu3
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBonpl: coctaB, Kiaccupukamus — yrieBogoB  (MOHO-, JAU- H
noJiucaxapubl). [ 1r0ko3a — NpocTeHIMii MOHOCaxapH1: OCOOCHHOCTU CTPOCHHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBHUE C THIPOKCUIIOM
menu(Il), okucnenne amMuadHbIM pacTBOpoM okcujia cepedpa(l), BoccraHoBieHue,
OpO>KEHHE IITIOKO3bI), HAXOXKACHUE B IPUPOJE, IPUMEHEHNE, OMOJIOTNYECKAsl POJIb.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupojasslie noaumepsl. CTpoeHHe Kpaxmana U
HeurosIo3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAsI PEAKIIMS C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBPALECHUN:
IIPOBE/ICHUE, HAOJIIOJCHUE WU OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
ruapokcuiom menu(Il)), anpaernios (okuciaeHNe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
IIPOBEICHHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTa PEaKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB I MTPOYKTOB PEAKLIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OpraHuYeCcKue coequHeHHs. Pu3ndyeckue u
XUMUYECKHUE CBOMCTBA aMHMHOKHUCIOT (Ha mpumepe riuiuHa). buomornueckoe
3HaY€HUE aMUHOKUCIOT. [lenTupl.

benku kak npupoaHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAsE W TpEeTUYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOICTBa OEIKOB:
TUJIPOJIN3, IEHATYypalysl, KaUeCTBEHHbIE PEaKluu Ha OCNKH.

OKCHEpPUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M WX IPEBpAIICHUIL:
HAOJIIOICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, IBETHbIE PEaKUU OEJIKOB.

BbicokoMoJIeKyIsIpHbIE COCAUHEHMS

OCHOBHBIE MOHATHS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3ALNN, CPEAHAS MOJIEKYJISIPHAS
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUU —
MOJINMEPHU3ALIMS U MOJTUKOHACHCAIHS.

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeMeTHbIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBA3EH IIPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kimacce OCYIIECTBIISIETCS Ye€pe3 HCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMHU JUISI OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTeCTBEHHO-HAYUHBIE MOHATUS: SABJICHUE, HAyUYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalU3, CHHTE3, KIacCH(HUKAIUs, TePUOAUIHOCTh, HAOIIOECHHE,
U3MEpPCHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wmaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJICKYJa,
DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBA, (PM3MUECKHUE BETMYUHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3MeE,
dboTocuHTE3, OMOJOTHUYECKH aKTHBHBIC BeliecTBa (OCTKH, YTJICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
PECypCHI.

TexHOJOTHsA: THIIEBbIC TMPOAYKTHI, OCHOBBI PAIMOHATLHOTO THTAHUSA,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHUE TPerapaThl, MaTepUabl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KITIACC
OBIIASA N HEOPI'TAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XuMUYeCKHil 3neMeHT. AToM. Sapo aroMa, HU30TONBI. JIEKTPOHHAs
000JI0YKa. DHEpPreTuuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opburtanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHUs 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAS KOH(PUTYpaIKsi aTOMOB.

[Iepnognuecknii 3akoH u llepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB /.
N. MenneneeBa. CBsi3b NEpHOINYECKOr0 3akoHa W [lepuoamyeckoid CHCTEMBI
xuMuueckux aneMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U
o0pa3yemMbIX HMMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPYyININaM U MEPUOJIAM.
3HaYeHue NEePUOANYECKOr0 3aKOHA B pPa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BuUIbl XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJIsipHAasi W TOJIsIpHAs, MOHHAs, MeTaJUIMdeckas). MeXaHU3MbI
oOpa3oBaHUs KOBAJEHTHOW XUMHUUYECKOW CBA3M (OOMEHHBIH U JOHOPHO-
aKUeNnTopHbli). BomopomHas cBsa3b. BajneHTHOCTb. OJIEKTPOOTPULATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIUUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT THUIA KPUCTALINYECKON PEIIETKH.



[IonsATHE O nUCHEpCHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 10715 BelllecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUM. Howmenxknatypa
HEOPraHUYECKUX BeEIIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEILECTB,
MPUHAUIEKAIUX K PA3TUIHBIM KJIACCaM.

Xumudeckas  peakmusa.  Krnaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHUYECKONl XMMHUU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U PEBPALIEHUS SHEPTUU ITPU XUMUYECKUX PEAKITUSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (akTopoB. OOparumbie
peakunu. XuMHYeCKoe paBHOBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnektponutuyeckas auccouuanus. CuiabHbIe U ciiadble 35eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHAs, IIEIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALICHUIL:
neMoHcTpanus Tabnun «llepuoandeckas cucrema xumuueckux asnemeHTtos 1. WM.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAJUIMYECKUX PEHIETOK, HAOJIOJACHUE U
OMHCAHKME JEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX OIMBITOB (Pa3joKEeHUE EPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3aTOPA, OMPEICICHUE CPEABbl PACTBOPOB BEILIECTB
C MTOMOIIBI0 YHUBEPCATLHOTO UHUKATOPA, PEaKIIMd HOHHOTO 0OMEHA), IPOBE/ICHUE
paKTUYECKON paboThl «BiusiHue pazandHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkum».

Pacu€rHble 3anaum.

Pacyérel 10 ypaBHEHMAM XUMHMYECKMX pEaKUU{d, B TOM  YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIBb30BAHUEM ITOHATHUS «MACCOBast JOJIA
BEILIECTBAY.

Heopranuuyeckass XuMus

Hemeraymel.  Ilonmoxenune HemerauioB B llepuoamyeckont  cucreme
xuMuueckux sneMmeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJIOB. AJUIOTPONHS HEMETaUIOB (HA MpHUMeEpe
KHCJIOPO/a, cephl, hocdhopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETANIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma M KpEeMHHUs) U HUX  COeAMHEHUH  (OKCHUIOB,
KHCIIOPOCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHne Ba)KHEUIIMX HEMETAJUIOB U UX COEITMHEHUN.

Meramnel. Ilonoxenne meramnoB B Ilepuoandeckoil cUCTEME XUMHYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0YEK
atoMoB MeTtayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METaJIOB.
DNEKTPOXUMHUUYECKUN Pl HAITPSKEHU METAIIIOB.



XUMHUYECKHE CBOWMCTBA BAKHEWINWX METAJUIOB (HATPHM, KaJiWi, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, JKEJI€30, MEJh) U UX COCTUHECHUI.

OO6mue crmocoObl ToydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUI:
U3YUYCHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3liOB HEMETAIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a7a4, HAONIOJIEHHEe W OIHCAHUE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUPOKCHUJIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT Y IIeJI0Uei, KaUeCTBEHHbBIC PEAKIIUU Ha KAaTUOHBI METAJLJIOB).

Pacuérnrbie 3anauu.

Pacuérel mMaccel BemiecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xuMum B oOecredeHHH SKOJOTHYECKOMN, PHEPreTHYSCKOW M THUIIECBOM
0€30MacHOCTH, pPa3BUTUM MeUIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEPUAIIOB: BaXXHEHIIHUE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTEpHUayibl, KpacKdh, CTEKJIO, KEpaMHKa,
MaTepuaabl JJs SJIEKTPOHUKH, HAHOMATEpHUAJIbl, OPTraHUYECKUE U MHUHEPAIbHBIE
yaoOpeHus.

XUMHSIT U 3J0pOBBE YEJIOBEKA: NPaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30IMacHOT0 UCITOIb30BaHUS MTPENapaToB OLITOBOM XMMHUH B
MMOBCEHEBHOM KU3HHU.

MexnupeaMeTHbIe CBA3U.

Peanuzammst  MeXnpeaMeTHBIX — CBsi3ed TpW HW3yYeHHH  OOmed U
HEOpraHU4ecKol XuMUM B 11 Kjacce OCyIIECTBIISIETCS YEPE3 UCIOJb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TIOHATUN, SBIISIOUTAXCS
CHUCTEMHBIMH JIJIS OTZIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4YHBbIH (hakT, TUIOTE3a, 3aKOH,
TEOpWs, aHallu3, CHHTE3, KJiIacCUPUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPECHUE, SIBIICHHUE.

®dusuka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEIUYMHBI U €UHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorusi: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

I'eorpadus: MuHepanbl, TOpHbIE OPOABI, MOJIE3HBIE NCKONAEMbl€, TOIIUBO,
peCypCBI.

TexHo0rus: XUMHUYECKasi MPOMBIIIJIEHHOCTb, METAJIyprus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, NHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHUX IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUasIoOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBEI OCBOEHUSA ITPOT'PAMMEI 110 XUMKWHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaromuMHUCs TporpaMM CcpeaHero oomero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHbIM W TpeaAMeTHbIM). HayuHo-meTogudyeckoil OCHOBOM s
pa3paboOTKKU IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOIIero
o0pa3oBaHus SIBISETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO.

B cootBeTcTBUM € CHCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHETro
o01ero o0Gpa3oBaHus BBIJEICHBI CIICIYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKON TpakIaHCKOW HISHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH ¥ CAMOOTIPEICIICHHIO;

HaJU4Yue MOTUBAIIMU K 00YUYEHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTUYHOCTHU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauIuil 0a30BOil HAYKU XUMHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEeSATENbHOCTH EHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU IIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYPhl U CLIOCOOHOCTU CTaBUTh
LETU U CTPOUTD KU3HECHHBIC MIJIAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBHUH C
I'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAaHCKOro OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJICHUS, CHOCOOCTBYIONIUMHU  TIpOIleccaM
CaMOTIO3HAHUS, CaMOpPAa3BUTHUSA ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
oOydJarommxcs.

JIngyHOCTHBIE pPE3yJbTaThl OCBOCHUS TpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTb OIbITA IMO3HABATEIILHOM M MPAKTUUECKON JesSTEIbHOCTU
OoOyyYaromuxcs Mo peaau3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBKEHUS K 3aKOHY U IIPABOMOPSIIKY;

NpEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH PU CO3AAHUH yUeOHBIX
MPOEKTOB, PEIICHUHU YU4EOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTBI JPYTUX MPH aHAIIM3€ PA3IMYHBIX BUJIOB YyUeOHOU ESATEeIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYJAa YYEHBIX U MPAKTUKOB,;

MHTEpECa U MO3HABATENbHBIX MOTUBOB B IOJYYEHUH U TIOCIEYIOIIEM aHATU3e
nH(OPMAITUH O TIEPEIOBBIX JOCTIKCHHSIX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIEC C XUMUYECKUMU SIBIICHUSMH,
U NIPUHUMAaTh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHMBATHh CBOE IOBEJICHHWE M IMOCTYNKU CBOMX TOBApUULIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBuil 0O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MTOBCEIHEBHOM )KU3HU U B TPYJOBOM AEATEIBHOCTH;

MOHUMAHHUS 1EHHOCTH TIPaBUJ HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOKAOIINX 3I0POBbIO U )KU3HU JIFOJIEH;

OCO3HAHHMSI TOCJIEACTBUN U HENPUITUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JI51, HAPKOTUKOB, KYPEHUA);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIETEHTHOCTH B  Y4€OHO-HMCCIIEIOBATEIbCKON
NEeSTEbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPUYECKOW U  JIPYTUX  BUJAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YaCTUE€ B pEIICHUM MPAKTUYECKUX 3aaad
COIMaIbHOM HAIMPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);



WHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHHUI0 mpodeccuil pa3InyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAaHUU M0 XUMHUH;

YBAKEHUS K TPYAY, JIOJAM TPYyJa U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATHHON TPACKTOPUU
oOpa3zoBanus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KH3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEN K XMMUU, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBA;

6) 3K0J10r14eCKOro BOCIIUTAHHUS :

AKOJIOTMYECKU 1€1eCO00pa3HOTO OTHOILICHHUS K TPHUPOJIe, KAK HCTOYHUKY
CYIIIECTBOBAHMS )KU3HHU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MpoOJeM, BIIHSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COLIMAIIBHOM CPEJIbI;

OCO3HAaHMUSI HEOOXOAMMOCTH UCIIOJIb30BAaHUSL JOCTHXKECHUWM XUMHUU  JUIS
pelIeHUs BOMPOCOB PallMOHAIBLHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIMX Bpel OKPYKaIOLIEH
IPUPOTHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJIArOMPUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBPALIATh UX;

HaJUYUsl PA3BUTOrO SKOJOTHYECKOTO MBIIIJIEHHUS, SKOJIOTHUYECKON KYIbTYPHI,
OTbITA NEeSATEbHOCTU AKOJIOTUYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIBbHOW, KOMMYHHKATUBHOW WM COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO MPOTHBOCTOATH HWJCOJIOTHH
xemodoOuu;

7) IeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON PAKTUKH;

NOHUMAaHUsl CHeUUPUKA XMMHUM KaK HAyKd, OCO3HaHUs €€ poiu B
(GbOopMHpPOBAHUU PALMOHATIBHOTO HAYYHOTO MBIILIEHUS, CO3JaHUM IEIOCTHOTO
MpeACTaBlIeHUs] 00 OKpY:KalollleM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XMMHUHM JJIi  COBPEMEHHOM
[IMBWIM3ALIUK: B €€ TYMaHUCTUUECKON HAMPABICHHOCTH U BaXKHOMN POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUalbHOM KYJbTYpbl, PELIEHUU TIOOATBHBIX MpoOJIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPreTUUYECKOM, MUILEBOU U

HKOJIOTHYECKON O€30MaCHOCTH, B PA3BUTUH MEAUIIMHBI, 0OCCTICYCHUH YCIOBHIMA
YCHEIIHOTO TPYJa U SKOJIOTHYECKH KOM(MOPTHOM KM3HU KaXkI0T0 YJieHa OOLIECTBA;
€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BaTh
MoJIy9aeMble 3HAHMS JIJISl aHAJIU3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIEro MUpa u



POUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOLINXCSI JaHHBIX C LENbI0 MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA s
pelieHus mpo0yieM B peabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeCca K MO3HAHUIO U HCCIIEI0BATENBCKON JEATEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENpEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHH B
COOTBETCTBHHM C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyZa B pa3lIMyHbIX cepax npodpeccuoHalIbHOU
NEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC PEe3yJIbTaThl OCBOCHHS YYEOHOTO MpeameTa «XHMHS) Ha
YPOBHE CpeAHETO 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Ui (OPMHPOBAHUS  MHPOBO33PEHHS  OOYYArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEHUPUKY METOAOB IMO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIESCTBO, DHEPTHUS, SIBJICHHE,
poIIecc, CUCTeMa, HaYYHBIM (aKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICOBAHNE, HAOIIOJICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (MMO3HABATENIbHBIC, KOMMYHHUKATHUBHEIE,

pEryJsiTUBHbIE), oOecreynBaroye dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JI30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS U YHHUBEPCAIbHBIC y4COHBIC
JICUCTBUS B TTO3HABATEIBHON U COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICCTBUSIMU.

OBJagenne YHUBEPCAJIbHBIMH Y4eOHBbIMH NMO3HABATEJIbHBIMHU
AEeHCTBUSIMM:

1) 0a30Bble JJOrNYecKue JIeiCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aKTyalIW3upoBaTh  MpoOIIEeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEIATh 1M JICSITEIbHOCTH, 3ajJlaBas MMapamMeTpbl U KPUTEPUM HX
JIOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI ICSITEIHHOCTH C MIOCTABICHHBIMU IEISIMH;

UCIIOIb30BaTh MIPU OCBOECHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEepHbIC TMPU3HAKKA TMOHATHUN M YCTaHABJIMBAaTh UX B3aUMOCBS3b,



MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSITHS I OOBSICHEHUs OTJEIbHBIX (PAaKTOB U
SIBJICHUIA;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM JJs1 KJIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUYUHHO-CICJICTBEHHBIE CBA3U MEXKIAYy HM3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTHYECKUE paACCyXJeHUS (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B PACCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBHIBATH MOJICILHBIC TIPEICTABICHUS — XUMUYCCKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMHUYecKasi GopMmyJia, ypaBHEHNE XUMHUECKOU peaKiuu
— MpPU PEIICHUHU Y4YEOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a]ay, MPUMEHSThH
Ha3BAHHBIE MOJICJIbHBIE MPEJICTABICHUS JJIs1 BBISIBICHUSA XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a30BbIe HCCIIeA0BaTEIbLCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAaHMS BEUIECTB U XUMHUYECKHUX
peaKLHnii;

dbopMyIHpOBaTH IEIU U 3aa4M UCCIIEA0BaHMUS, UCTI0JIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JUIsi (POPMUPOBAHUSI THIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSL U MPOBEIACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUS HAOII0/IaTh 3a XOJ0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
000011IeHUS 1 BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIIEIOBAHNUS,
COCTaBJISITb 0OOCHOBAHHBIN OTUET O MPOJICTIAaHHON padoTe;

npuoOpeTaTh OMBIT YYCHHYECKONW HCCIICIOBATEIIbCKOM M MPOCKTHOMN
NEATEeIbHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
ITOMCKY METOJIOB PEIICHUS IMTPAKTUUECKUX 3a]1a4, IPUMEHEHUIO PAa3JINYHbIX METOJA0B
ITO3HAHUSL.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCSI B PaA3JIMUHBIX MCTOYHMKAX uHPopManuu (HaAy4dHO-
NONyJisipHasi JIUTEpaTypa XHUMHYECKOrO COJAECPKAHUS, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHAMM3UPOBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (hopm
MpeACTaBIICHHUS], KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



(GbopMyIMpPOBATH 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX 3aJad
OIPEACICHHOrO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  IpEICTaBICHMS
uHpopmaiuu (cxeMbl, rpaduKu, JTUarpaMMbl, TAOJIUIbI, PUCYHKHU U APYTHE);

MCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPH PAOOTE C XUMHUUYECKOU
uHbopMaluen: MPUMEHITh MEXINpeAMETHbIE ((PU3NYECKUe U MaTeMaTUYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh UM MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJIAIHOCTH.

OgyaieHHe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMY /1/iCTBUSIMHU::

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIa€MOM TEMBI B X0Jie AUaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHUPOBATh CBOU  MPEAJIOKEHUSA
OTHOCHUTEBHO BBIITOJIHEHUS MPEJI0KEHHOM 3a1a4H;

BBICTYIIAaTh C IMPE3CHTAUMEN pe3yJbTaTOB I[O3HABATEIBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENbHO I COBMECTHO CO CBEPCTHUKAMMU MPY BBITTOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKOW pabOThI MO MCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaju3aluu yu4eOHOTro MPOeKTa U (POPMYIHUPOBATH BHIBOJIBI
[0 pe3ysbTaTaM IPOBEAEHHBIX HCCIEHOBAaHUM ITyTEM COIVIACOBAHMS IO3HMIMKA B
X07ie 00CyX/IeHNsI U OOMEHa MHEHUSMHU.

Ogy1aleHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMU 1eCTBUSIMH:

CaMOCTOATENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO I03HABATEIbHYIO
NEeATENbHOCTh, ONpenessid €€ Leau W 3aJayd, KOHTPOJMPOBAaTh U IO MEpe
HEOOXOMMMOCTH KOPPEKTHPOBATh TpEIaraéMplii aJIroput™M JACHCTBUN MpuU
BBIMIOJJHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccroco0 HMX peueHuss ¢ Y4ETOM IMOJyYEHHUS HOBBIX 3HAHUHA O
BELECTBAX U XUMHUUYECKUX PEAKLIUIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH J€ATEIbHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN O XHUMHYECKOM  COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHWH SIBIICHUW IPUPOJIBIL,



B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (PYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3aJlady U SKOJIOTHYECKU
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOIAHOU CPEAE;

BIIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XMMHYECKUM HJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpali€¢HHas), MOJib, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YIJIEPOIHBIN CKeNeT, GyHKIIMOHANIbHAS TPYIa, paiuKal,
M30MEpHsi, U30MEPBI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBO0PO/IbI, KHCIOPO U
a30TCOAEpKAIlME COCAUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHbIE COCIMHEHMSI); TEOPUM U 3aKOHbI (TEOpUs CTPOCHHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHUU, MHUPOBO33PEHUYECKUE 3HAHMSI,
JeXalue B OCHOBE IOHUMAHHMS MPUYMHHOCTA U CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUH H
0€30MacHOM HCIOJb30BAHUM BAXKHEHUIITIUX OPraHWYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN JEATETbHOCTU YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHUH BBISIBIATh XapaKTEPHbIC MPU3HAKU TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS HPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAILCHUN OPraHUuYECKUX COESTUHECHHUII;

c(hOPMHUPOBAHHOCTh YMEHHUI HCMOJIB30BATh XUMUYECKYIO CHMBOJUKY s
COCTaBJICHHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpraHMYECKUX BEIIECTB U YPaBHEHUW XHUMHUYECKUX PEaKIIHM,
M3TrOTaBIMBATh MOJIENIM MOJIEKYJ OPraHUYECKUX BELIECTB JJISI WLUTIOCTPALUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTABY U CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YIJIEBOJIOPOIbl, KHUCIOPOA U a30TCOJAEpXKaIlIHe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIMHEHMS), JaBaThb WM Ha3BaHUS MO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHAIbHBIC
Ha3BaHUsI OTAEJbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMNUJIEH, AalleTHIIEH,
ATWICHIJINKONb, TIHIEpUH, (HeHod, GopMaibAerul, aleTalbIerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTAa, OJIEMHOBAs! KUCIIOTa, CTEAPUHOBASI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

c(hOPMHUPOBAHHOCTh yMEHUS OMPENCIATh BUIbl XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeriectB A. M. BytiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTpOeHUE, (pr3ndecKkue
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IMUHBIX KJIACCOB
OpPraHUYECKUX BEIIeCTB (METaH, 3TaH, ITHICH, IPOIUJICH, alleTuiieH, OyTaaues-1,3,
MeTHIOyTaaueH- 1,3, 6eH30J1, METaHOJI, dTaHOJI, STUJICHTIINKOJIb, TIIMIICPUH, (DeHO,
alleTalbJIETU, MypaBbUHAsl U YKCyCHAsi KUCJIOTHI, TJIFOK03a, KpaxMal, [eJUII03a,
AMUHOYKCYCHasl KHCJIOTa), WLTIOCTPUPOBATh T€HETHYCCKYIO CBSI3b MEKIYy HUMHU
YpaBHEHUSIMA COOTBETCTBYIOIMX XHMHUYECKUX PEAKIUNA C HCIOIb30BAHHEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMECHHS XapaKTePU30BaTh NCTOYHHUKHU YTIICBOJIOPOTHOTO
ChIpbs (HE(DTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI X MEePepPabOTKUA U MPAKTUIECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOAYKTA
pEeaKIHH 10 U3BECTHBIM Macce, 00BEMY, KOJTUIECTBY OJTHOTO M3 HCXOIHBIX BEIICCTB
WM TIPOTYKTOB PEAKIIHH );

c(hOpPMHUPOBAHHOCTh YMEHHUH BIIAJIETh CHCTEMON 3HAaHHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUHU MPU U3yYEHUH BEILIECTB U
XUMUYCCKUX SBICHHUH (HAOFOICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOCIIUPOBAHNE),
WCIIOJIB30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHWSA [UIS TPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUJjIa MOJIb30BAHUS XUMUYECKON
MOCy/ZI0l U J1TabOpaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IpaBWiia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSMH TIO BBIITOJIHCHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (TIPEBpAIIEHUS OPTAaHUYECKHUX BEIIECTB MPY HATPEBaHUH, MOTyUYCHUE
ATUJICHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIEC PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB IMPU HAarPEeBaHUH, [IBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBHUU
C TMpaBWJIaM{ TEXHUKH OE30MACHOCTH TpH OOpaIieHuu C BEIIECTBAMH U
7a00paTOpHBIM ~ O0OpPYJOBaHUEM, TMPEIACTABIATH  PE3YJbTaThl  XUMHYECKOTO
JKCIIepuMEHTa B (GOpMe 3amucH YpaBHEHUM COOTBETCTBYIOIIMX pEAKIUN U
(bOopMyIUPOBATh BEIBOIBI HA OCHOBE 3THX PE3yJITATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPHUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO
uHOpPMAITMIO, TONYYaeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpEICTBa MacCOBOU
uHdopmaruu, IHTepHeT U ApyTHX);

c(hOpMUPOBAHHOCTh ~ yMEHUH  coOdrofaTh  MpaBWiia  AKOJIOTHYECKU
1eJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXpaHEHUS CBOETO 3/I0POBBS U OKPYIKAIOIICH MPUPOTHON CpPeIbl, 0CO3HABATH



OITACHOCTh BO3JICHCTBHSI HA YKUBBIC OPTaHM3MBI OIPEACIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUS W TPEIOTBPAIICHHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0OBEKa;

JUIsl 0OyJaronuXxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHE
NPUMECHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHMUS BEIIECTB H
XUMHUYECKHX SIBJICHUH;

JUISL CJIENBbIX W CIA0OBUASAIIMX OOYYArOUIUXCS: YMEHHE HCMOJb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nisd 3anmucu XUuMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XMMUU B IO3HAHUH SIBIICHUI PUPObI,
B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYPhl JHYHOCTH, €€ (PyHKIIHMOHAIBHOM
I'PaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a71ad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO M PUPOIHOM CpeJIE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TIOHATUSA (XUMUYECKUN DJIEMEHT, aToM, HM30TOoMl, S-, p-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIILHOCTh, CTENICHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAJUIMYECKas, BOJOPOIHAS ), KpUCTAIIMYECKas pereTKa,
TUNBl ~ XUMHYECKHX  pPEAKIUi, pPaCTBOP, JJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS JAUCCOUMALMS, OKHCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XMMHUYECKOM peaklnv, XHMHYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Auccouuanuu, nepuoanueckud 3akoH Jl. WM. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
IpU XUMHUYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUU S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHMWS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (haKTOJOTMYECKHUE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30T1aCHOM HCIIOJIb30BAHUH BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MIPAKTUUECKOMN JCATEILHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIC IMPU3HAKH TOHITHUH,
YCTAHABIUBATh MUX B3aUMOCBS3b, MCMHOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMCAHUY HEOPTaHUYECKHUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUIS
cocTaBjaeHus (GopMyJl BEIIECTB U YPAaBHCHHH XUMHYECKUX PEaKIIHM,



cucreMmarnueckyro HoMmeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYEeCKUX BeIIEeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIlIEHAsI U3BECTh, MUTHEBAs CO/IA, IUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUI OTPEEISITh BAJIGHTHOCTh U CTETICHh OKUCIICHUS
XAMUYECKUX DBJIEMEHTOB B COCAWHEHHUSX PA3JIUYHOTO COCTABA, BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METALTMYECKasi, BOJIOPOJIHAS) B COCIUHECHUSX, THII
KPUCTAIMYECKON PEeIIETKH KOHKPETHOTO BeIleCTBa (aTOMHAs, MOJEKYJspHas,
MOHHAs, METAJJIMYECKas), XapaKTep Cpeibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIMHCHUN,

c(hOpMUPOBAHHOCTH YMEHUU YCTaHABJIUBATh MPUHAJICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OIPEACIEHHOMY KJIacCy/TpyIie
COCIMHEHUMN (MIPOCTHIE BEIIECTBA — METAJJIBI M1 HEMETAJIJIbI, OKCH/IbI, OCHOBaHMS,
KHCJIOTHI, aM(OTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI paCKphIBaTh CMBICH MEepUOIUYECKOro 3akoHa Jl.
W. MenneneeBa u IEMOHCTPUPOBATH €TO CUCTEMATHU3UPYIONTYI0, OOBSICHUTEIBHYIO
1 IIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHX »dJieMeHTOB |—4 mnepuoaoB Ileprnoandeckoil CHUCTEMBI
xumuueckux anemeHtoB J[. M. MeHnneneeBa, MCHoONb3ys MOHATHS «s-, p-, d-
AJIEKTPOHHBIE OPOUTAIINY, IHEPTETUIECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
W3MECHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCIUHEHHH IO MEPUOJIaM U
rpynmnam [lepuoauueckont cucteMbl XuMH4eCKUX 3iiemeHToB . . Menneneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHUYECKUME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBSA3U MEXK]Yy HEOPraHUYECKUMH
BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIMX XUMUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUUYECKHE PEAKIMHU II0
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTAaBy pEarupyroliux BEHIECTB, TEIJIOBOMY
ah(deKTy peakiuy, U3MCHCHHUIO CTETICHEeW OKWCIICHUS 3JIEMEHTOB, O0OpaTHMMOCTH
pPEAKILMH, YUaCTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJISATH YPAaBHCHHS PEAKIIUHA Pa3IMUHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHbIE YPAaBHEHUS PEAKIIMM HOHHOTO 0OMEHA, YUHUTHIBAS
YCJIOBHS, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIUU, MOATBEPKAAIOLINE
Ka4EeCTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PacClO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BCILIECTB;



chOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIN MOCPEICTBOM COCTaBIECHUS AJIEKTPOHHOro OajaHca
ATUX PEAKIUU;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaxkuuu oT pa3INyHbIX (PAaKTOPOB; XapaKTep CMEIICHNU XUMHUUECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelrHero Bo3nerctsus (npuniuin Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE TPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO TMOJYYeHUS CEpHOW KHCIOTHI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTh MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUIAX H
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MTPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BAaHUEM
MOHSITHS «MAaccoBasi 10JIsl BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHH ra30B Npu
XUMHUYECKHX PEeaKIMIX, MacChl BellecTBa WM O0BEMA Ta3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcCe WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIIHH
BEIIECTB, TEIJIOBOro 3((dekTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUiIa MOJb30BAHUS XUMUYECKON
MOCy/I0M U J1abOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU MO BBITOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJHITH XUMHUYECKHI
HKCIIEPUMEHT (pa3joKeHHUE MEePOKCHUJIa BOJOPOAA B MPUCYTCTBUU KaTalW3aTropa,
ONpe/eTICHNEe CpeAbl pPAacTBOPOB BEHIECTB C IOMOIIBI0  YHHUBEPCAIHLHOTO
WHINKATOPa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIu,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIE pPeaKIuu Ha cyib(par-, kapOoHaT- H
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELIEHUE SKCHEPHUMEHTAIbHBIX 3a/a4 IO
TeMaM «Metaey U «Hemeramib») B COOTBETCTBUM C MpaBUIaMU TEXHUKH
0e30MacHOCTH MpHU OOpAILlEHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 00OPYIOBAaHUEM,
NOPEICTaBISITh PE3yJAbTaThl XUMHUYECKOTO JKCIepUMeHTa B (¢GopMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIH 1 HOPMYITHPOBATH BHIBOJIBI HA OCHOBE 3THUX
pe3yIbTaTOB;

cOPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHaJMU3UPOBATh XHUMHUYECKYIO
uH(pOpPMAIMIO, IMOJYYaEMYyK0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTepHET U Ipyrux);

chOpPMUPOBAHHOCTh ~ yMEHHH  COONIOAATh  MIpaBWia  SKOJIOTHYECKH
1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOM JIEATENbHOCTH B LEISIX
COXpaHEHHUs] CBOETr0 3/I0POBbS U OKPY’KAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OTAaCHOCTh BO3JICHCTBUS Ha KUBBIC OPTaHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens I[IJIK, mosicHATh Ha mnpuMepax CrHocoObl YMEHBIICHHUS U
MPEIOTBPALIECHUS UX BPEAHOTO BO3JICVCTBUS HA OPraHW3M YEJIOBEKA;

JUIS 00YYaroIIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMECHHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL  CAENBIX W CHA0OBHASIIAX OOYYaIOIIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins s 3amucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne n/n Kontpoabubie | IlpakTuuyeckue
NporpamMmsbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI pecypenI
Paspnen 1. Teopernyeckue OCHOBbI OPraHU4eCKOM XUMHHU
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znen 2. YrieBoaopoabl
2.1 IIpenenbHbIE YTIEBOAOPOIABI — AJIKAHBI 2
29 HenpenenbHble yrieBoJOpO/Ibl: aJIKEHBI, 6 1
aJIKa/InEHbIl, aTKUHBI
2.3 ApomaTudeckue yrieBoa0pOoabl 2
24 [IpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
uX nepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciaopoacoaep:kamme opranudeckne coeJHHEHUs!
3.1 Crnuptbl. deHon 3
39 Anpnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHbie 2upbI
33 VYrieBoibt 3 1




Hroro no pazgeny 13
Pasznen 4. A3oTcoaep:xamme OpraHndecKue coeJuHeHust

4.1 AmuHbl. AMUHOKUCTOTHI. benku 3
Hroro no pazneny 3
Paznen 5. BoicokoMoJIeKyJISIpHBIE COECTUHEHUS

5.1 [Tmactmaccel. Kayuyku. Bosmokna 2
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[MPOTPAMME




11 KITACC

Kosaun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/i0B U TeM uugpoBbIe
Ne ni/mm P Konrpoabubie | IlpakTuueckue (pp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
1.1 u [lepuoauyeckas cucreMa XUMHYECKHUX 3
snemenTtoB JI. 1. Menpaeneepa
12 CrtpoeHnue BemectBa. MHOT0OOpasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUU 6 1 1
Hroro no pazaeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertaubl 1
2.2 Hemeranisl 1 1
)3 CBs13p HEOPTaHUYECKUX U OPTaHUYECKHX )
’ BCIIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







INHOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

Ne
/o

Tema ypoka

KoauuyecTBo 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTnyeckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpeameTr opraHM4ecKor XUMUH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUEHUE

Teopust cTpoeHUs OPraHUuYECKUX
coennHenuilt A. M. bytieposa, €€
OCHOBHBIC ITOJIOZKCHUA

[Ipencrasnenue o knaccuduxau
opraHudeckux Bemiects. HomeHknarypa
(cucremarnyeckast) U TpUBHAJIbHbIE
Ha3BaHU OPraHN4CCKUX BCUICCTB

AnKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI Paa

MertaH u 3TaH — npocTenIre
IIPEACTABUTENM AJTKAHOB

AJKeHBI: COCTaB U CTPOCHHUC, CBOMCTBaA

OTWIEH U MPOMUJIEH — MPOCTEUIIINE
MPEJICTABUTENH AJIKEHOB

[IpaxTuueckas padora Ne 1. «Iloxydyenue
STUJICHA U U3YYEHUE er0 CBOMCTBY

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lomydenne
CHHTETUYECKOT0 KaydyKa 1 PEe3UHbI




10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS, TOMOJIOTHYECKHUH PSIL.
ALleTHIIEH — MPOCTEUIINN
IIPEICTABUTEND AJIKMHOB

11

Brruucnenust o ypaBHEHUIO XUMUYECKOM
peakuuu

12

Apenbl: 6eH301 ¥ Toyoll. TOKCHYHOCTh
apeHoB

13

['enetnueckas cBSA3b yIiI€BOAOPO/IOB,
MPUHAISKANINX K Pa3IMIHBIM KJIaccaM

14

[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:
HPUPOJHBIN I'a3 U MOy THBIE HEPTIHbIC
ras3sl, He()Th M IPOIYKTHI €€ epepadoTKu

15

[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U MONMyTHbIE He(DTAHbIE
ra3pl, HeTh U MIPOIYKTHI €€ nmepepadoTKu

16

KonTponbHast padbota 1o pazneny
«YTIIEBOAOPOABD)

17

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI U ATaHoJI. BogopoaHas cBs3b

18

MHoroaToMHBIS CIIMPTHBI: OTUJIICHTJINKOJIb
H I''TMOCPHUH

19

@DeHOJI: CTPOCHHUE MOJIEKYJIBL,
¢u3nvecKkue 1 XUMHUYECKHUE CBOMCTBA,
pUMEHEHUE

20

Anpaeruapl: GopManbaeTu u
areranpaerng. AueTton




OnHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

21 KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

” [IpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEICTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIE

25 KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB

26 Kupsl: rugponus, npuMeHeHue,
OuosI0ruYecKast pojib )KUpOB
VYTrneBoasl: cocTaB, Kiaccu(uKanusi.

27 Baxueiimme npeacTaBuTeNu: TIIHOK03a,
(bpykTo3a, caxaposa

)3 Kpaxman u nenirono3a kak IpupoHbie
MOJINMEPHI
Kontponbhas paboTa o pasaeny

29 «Kucnopoacoaepkaiiue OpraHu4ecKue
COETUHEHUS»

30 AMMHBI: METUJIAMUH U aHWJIUH
AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE

31 OpraHUYECKHUE COCANMHEHUS, NX
Ouosiornuyeckoe 3HayeHue. [lentuapl

1 benku kak npupoiHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHU




133 OcHOBHbBIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COEJUHEHUM
OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUI. 1
[InmacTMaccel, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 110 34

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabhbie
padoThI

IIpakTnueckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHbBbIE
nudposbie
oOpa3oBarte/ibHbIE

pecypcbl

XUMHAYECKUN DIIEMEHT. ATOM.
DneKTpoHHasi KOHPHUTypaIrs aTOMOB

[Tepuonnueckuii 3akoH u llepuoanueckas
cHCTeMa XMMHYECKHMX 31eMeHToB /1. 1.
MenneneeBa, X CBA3b ¢ COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUU
10 TpyIIaM U Nnepuojam. 3HaueHHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux sneMmeHToB J[.1. Menieneesa
B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMUYECKas CBSI3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BomopoaHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHIIATEILHOCTb.
Crenenb okucieHus. Bemecta
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIIOMAHBIE PACTBOPBHIL.
MaccoBas 10151 BeLecTBa B pacTBOPE




Knaccudukanus 1 HOMeHKIIaTypa
HEOPraHUYeCKUX COCTUHEHUH.
I'enetnyeckas CBSI3b HEOPTaHUYECKUX
BELIECTB, Pa3IMUHBIX KJIacCOB

Knaccugukaius XuMHuecKuX peakuuii B
HEOPraHUYECKOU U OPraHUYECKOU XUMUHU.
3aKOH COXpPaHEHUs MACChI BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLEHUS YHEPTUH IIPU
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTHUMbIe peaklInu.
XHUMUYECKOE PAaBHOBECHE

10

[IpaxTuueckas padora Ne 1. «BiusHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIum»

11

DNEeKTPONUTUYECKAs TUCCOIUALIUS.
[Tonsitue o BomopoaHom nokasarene (pH)
pactBopa. Peaknnu noHHOTO OOMEHA.
'uaponus opraHuvecKkux u
HEOPTraHMYECKUX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peakuuu. [TonsiTe 06 3nexTponnse
pacriaBoB ¥ pacTBOPOB COJIei

13

KonTponbaas paboTa 1o pasaerny
«TeOpeTI/ILICCKI/IG OCHOBBI XUMUN)

14

Mertasibl, X TOJOXKECHHE B
[lepromuyieckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. Menaeneepa u
0COOCHHOCTH CTpOeHUst aTOMOB. O01IHe
(bu3nUecKkre CBONCTBA METAILIOB




15

CrnaBel METaJIOB. DJIEKTPOXUMUYECKUI
psI HAIPSDKEHUM METAJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJJIOB (HAaTpUi, KaJauil, KaJbLuH,
MarHui, aJlFOMUHHIN) U UX COSIUHECHUI

17

XUMHYECKUE CBOMCTBA XPOMA, MEIU U HX
COEeIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUH

19

[TpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe
«Metamibs»"

20

Hemerannel, ux nonoxxeHue B
[Tepuoanueckoi cUCTEME XUMHUUYECKUX
anemenToB /I. 1. Menzeneera u
0COOCHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOHICTBa HEMETAIIOB.
ATIOTpOnHs HEMETaIOB (Ha pUMEpe
KHCJIOpO/Jia, cephbl, pocdopa u yriepoaa)

22

XUMHUYECKHE CBOWCTBA TAJIOTEHOB, CEPBI U
UX COeINHEHUH

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa u
HUX COCIUHEHUN

24

XUMHYECKHE CBOMCTBA YIVIEPOAa, KPEMHM
U UX COeJUHEHUN

25

[IpumeHeHne Ba)KHEHIIINX HEMETAJIOB U UX
COE€IUHEHUN




26

O0001eHne 1 CHCTEMAaTH3aM 3HAHHUH 110
Teme «Hemerannely. Beraucienus mo
YPaBHCHHUSM XUMHUYECKHUX PEaAKIHA U
TEPMOXUMHYCCKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Hemeranisl"»

28

KonTponbHas paboTa no remam
«Metamiae»y n «Hemetamiby

29

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue n
OpPraHUYeCcKHue OCHOBAHUS

30

AmMpoTepHble HeopraHU4eCKHe 1
OpraHu4ecKre coenHeHus. [ eneTnueckas
CBSA3b HEOPraHUYECKHUX U OPraHUYECKUX
BEILECTB

31

Ponp xumun B obecrieueHNH
9KOJIOTUYECKOM, DJHEPreTUUECKOMN U
MUIIEBOI O€30MaCHOCTH, Pa3BUTHH
MEIUIHBI

32

[TpencraiaeHuss 06 0OMUX HAYYHBIX
MPUHIIUIIAX TPOMBIIITIEHHOTO TOTyYeHUS
Ba)KHEHIIINX BEIIECTB

33

YenoBek B MHUPC BCIICCTB U MAaTCPHUAJIOB

34

XuMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

IMadpuensn O.C, OctpoymoB N.I', CnagkoBC.A Xumust -M.: [IpocBelienne

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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