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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMmma Mo XMMHHM Ha YpPOBHE CpeAHEro oOIIero obpa3oBaHUS
pazpabotana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O6 oOpazoBanuun B Poccuiickoit ®enepauun», TpeOOBaHUN K
pesynbTataM OcBOoeHUs (enepaibHOM  00pa3oBaTENbHON MPOTPaMMBbI
cpeadero obmero o6pazoBanus (DPOII COO), npencraBieHHBIX B
denepaibHOM TrocyIapcTBEHHOM oOpa3oBarenbHoM cTranaapre COO, c
yuérom KoHuenuuu mnpenogaBanus ydeOHOro mnpeameTa «XuMUS» B
oOpa3oBarebHBIX opraHu3aiusax Poccuiickoit @enepannn, peaan3yronmx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPaMMbl, M OCHOBHBIX TOJOKEHUM
«Ctparerun pa3BuTus Bocnutanusa B Poccuiickoit denepanuu Ha nepuon
1o 2025 roga» (Pacnopsbxenue IlpasutensctBa PD ot 29.05. 2015 Ne 996
-p.)-

OcHOBYy 10AX0/MOB K pa3paboTKe MporpaMMbl IO XUMHUHU, K
onpejiesieHnio oOIel cTpaTeruu OOy4YeHHs, BOCHHUTAHHUS M PA3BUTHUS
oOydJaromuxcs CpeAcTBaMH y4eOHoro mnpeamera «Xumus» it 10-11
KJIaCCOB Ha 0a30BOM YpPOBHE COCTABWJIM KOHIIENTYalbHbIE IOJIOKEHUS
OI'OC COO o B3auMO0OOYCIOBIEHHOCTH 1I€JI€H, COAEPKaHUs, PE3yIbTaTOB
oOy4eHUs 1 TPeOOBAHMM K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeaIbHON OpraHu3aliy, SIBJISETCA HEOThEMIIEMON YacThI0 UX
oOpa3zoBaHHOCTH. OHO CIIYXHUT 3aBEpIIAIONIMM 3TallOM peaju3alui Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CUCTEeMe XMMHUYECKOro 00pa3oBaHus. ITH IIEHHOCTH
KacaroTCsl MO3HAHUSI 3aKOHOB MPUPOBI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmiell KyJabTypbl 4YelOBeKa, a TaKXkKe HKOJIOTHYeCKH OOOCHOBAHHOIO
OTHOILIEHUsS K CBOEMY 3JI0pOBBIO U IIpUPOAHOU cpene. Peanmusyercs
XUMHYECKOoe 00pa3oBaHHE OOYyYaIOIIMXCS Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus CpeJCTBaMU y4eOHOro mnpeamera «XUMUs», COJEpKaHHE U
MOCTPOEHUE KOTOPOTO ONpeNeNeHbl B MporpamMme Mo XUMHH C Y4ETOM
cnenuUK HAyKM XHMHUH, €€ 3HayeHUs B I[O3HAHUM MPUPOJLI U B
MaTepualbHOM KU3HM OOIIECTBa, a TakKe ¢ y4€TOM OOIMX Leled u
INPUHIIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpenHero obmiero odpa3zoBanus B Poccuiickoii denepariui.



XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro
poJib B COBPEMEHHON UMBWIM3AIMK, B CO3JAaHUM HOBOM  0a3bl
MaTepualbHONM KyJbTypbl. OHa BHOCHUT CBOM BKJaJ B (opmMupoBaHHe
pPallMOHAJBHOIO  HAYYHOI'O  MBIIUIEHHUS, B  CO3JaHUE  LIEJIOCTHOIO
MpeACTaBlIeHUs 00 OKpyXaloleM MHpe KaK O E€IUHCTBE MNPUPOIBI H
4elioBeKa, KOoTopoe QopMUpYyeTcsi B XUMUU Ha OCHOBE IOHHUMAaHMUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEXIY CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU W BO3MOXHBIMH O0JIACTIMHU
MIPUMEHEHMUS.

TecHO B3aMMOJENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS
CTaJla HEOThEMJIEMON YacThbl0O MHMPOBOM KYJIBTYpPbl, HEOOXOAUMBIM
YCIOBUEM YCIIEIIHOTO TPyAa MW JKU3HM KaXJIOro ujeHa oOIlecTsa.
CoBpeMeHHass XMMHS KaKk HayKa CO3MJATellbHAss, KaK HayKa BBICOKHX
TEXHOJIOTUH HaIpaBjeHa Ha pelleHHe r100aJbHbIX MPOOJIEM YCTOMUHUBOTO
pa3BUTHSA YEJIOBEUECTBA — CBHIPbEBOM, HOHEPreTUYECKOM, MHUILEBOM,
HKOJIOTHYECKOMN 0€30MacHOCTH U OXpaHbl 3JJ0POBbSI.

B cootBeTcTBUU ¢ OOIIMMHU LETISMU U IPUHLUIIAMU CPETHETO OOIIEro
oOpaszoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN
YPOBEHb U3YYECHHUS) OPHUEHTUPOBAHO MIPEUMYIIIECTBEHHO Ha
OOIIEKYJBTYPHYIO TOATOTOBKY OOYYalOIUXCs, HEOOXOMAUMYIO UM st
BBIPA0OOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOIO BKIIOYEHHS B
KU3Hb COLIMYMA, MPOJOJDKEHUs 00pa30BaHMs B Pa3IUYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocranstonumMu npeamMera «XuMus» ABISIOTCS 0a30Bble KYPChI —
«Opranudeckas XxuMus» U «O0111ast U HEOpraHWYecKass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTeMa 3HAaHUU MO HEOPraHMYecKol XUMUHU (C BKIIOUYEHHUEM 3HAHUU U3
oOuieit XuMumn) U opraHndeckol xumuu. opMupoBaHUe JaHHOU CUCTEMBI
3HAHMM TpPU  U3YYEHUU TpeaMera oOecredurBaeT  BO3MOXKHOCTD
pPacCMOTpPEHHUs BCEro MHOTrooOpa3us BEIeCTB Ha OCHOBE OOIIMX MOHSTHUH,
3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranuyeckast Xumus» u «O0mas
U HeopraHuueckass Xumus» c(HOpMHpOBaHA B MporpamMme MO XUMHUHU Ha
OCHOBE CHCTEMHOI'0 TMOJXO0Ja K M3y4YeHHIO Yy4yeOHOro mMarepuajia Hu
oOyCJIOBJIeHa HCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHUW Ha



ONpENCNEHHBIX TEOPETUYSCKUX YPOBHIX. Tak, B Kypce OpraHHYEeCKOM
XMMHH BEIICCTBA PacCMaTPHUBAIOTCS Ha YPOBHE KIIACCHUECKOW TEOPHH
CTPOEHUS  OpraHMYeCKMX COCJAMHCHWH, a Takke Ha  YPOBHE
CTEPEOXMMHUYCCKUX U AJICKTPOHHBIX MPEACTABICHHH O CTPOCHUH BEIIECTB.
Cenennst 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT
YIJIIEBOJAOPOJIOB JIO CIIOXKHBIX OHOJIOTMYECKH aKTHBHBIX COEAUHEHUH. B
Kypce OpPraHMYeCKOW XHWMHH IOY4alOT pa3BUTHE CHOPMHUPOBAHHBIC Ha
yYpOBHE OCHOBHOTO OOIIET0 00pa30BaHus MepBOHAYAIBHBIC TTPEICTABICHHS
O XUMHYECKOH CBSI3W, KIACCU(DHUKAIMOHHBIX IPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUYCCKON pPEeaKIuu.

[Tox HOBBIM YIJIOM 3peHHsSI B MpeaMere «XuMUus» 0a30BOT0 YPOBHS
paccMaTpHBAETCSl M3yYCHHBIH Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHMSI
TEOPETUYECKUIA MaTeprad M (PaKTOJIOTHYCCKHUE CBEICHUS O BEIISCTBAX U
XUMUYECKOM peaknuu. Tak, B YacCTHOCTH, B Kypce «OOmas wu
HEOpraHWYecKass XUMHs» OOyYarOIIMMCS TMPEAOCTaBIICTCS BO3MOXHOCTh
OCO3HATh 3HAYCHUE MEPHOJNYECKOTO 3aKOHA C OOIIETCOPETHYCCKUX M
METOJIOJIOTHYCCKUX TTO3UIINHA, TIYyO)Ke TOHATh MCTOPHYECKOE W3MCHCHHE
GyHKIME 3TOro 3akoHa — OT o00oOmawIell A0 OOBICHSAIONEH U
MPOTHO3UPYIOLIEH.

Ennnasg cucteMa 3HaHMH O BaXKHEWINMX BEIIECTBAaX, HX COCTaBe,
CTPOEHUH, CBOMCTBaX W NMPUMEHECHHH, a TAK)KE O XUMHUUYCCKHUX PEaKITUIX,
UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHMS JOMOJHIECTCS B Kypcax 10
1 11 K1accoB JeMEHTaMU COACPIKAHUS, UMCIOIIIMMH KYJIbTYPOJIOTHUSCKHM
U TPHKIAJHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT ITOHUMAaHHUIO
B3aMMOCBSI3M XHMHHU C JAPYIMMH HayKaMH, PacKpbIBalOT e€ pOjb B
MO3HABATEIBLHON U MPAKTUYCCKOHN JIEATETLHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAaXEHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHUH H
MIPAKTUICCKUAX MIPHIOKCHUHT XUMHH, MIOMOTAIOT  BBIMTYCKHHUKY
OPUEHTUPOBATHCSA B OOIICCTBEHHO M JUYHOCTHO 3HAYUMBIX IpoOieMax,
CBS3aHHBIX C XHMHCH, KPUTHYECKH OCMBICIIMBATh WHGOPMAIMIO |
MPUMEHSATH €€ IS TONOJHEHUS 3HAHWH, PEIICHUS HHTCIUICKTYaIbHBIX U
AKCIIEPUMEHTAIBLHBIX HCCIEAOBATCIIbCKUX 3a7ad.B 1emom comepikanue
y4eOHOTO mpeaMeTa « XUMUS» JaHHOTO YPOBHS M3yYCHHUS OPUCHTUPOBAHO
Ha (opMUpOBaHHE y OOYYAIOIIMXCS MHPOBO33PCHUECKOW OCHOBBI IS
noHUMaHusl (QUIOCOPCKUX HIeH, TaKMX KaK: MaTepUaJbHOE CIMHCTBO



HEOPraHWYECKOTO M OPraHUYeCKOro Mupa, OOYCIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, TI03HABAEMOCTh MPUPOIHBIX SIBICHHM
MyTEM DKCIIEPUMEHTA U pelIeHUs] MPOTUBOPEUUI MEXKIy HOBBIMU (paKTaMHU
U TEOPETUUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
HKOJIOTHYECKUX MpoOJieM, a Takke Mpo0iaeM cOepexeHus: IHEPreTUYECKUX
PECYPCOB, CBIPbS, CO3JJaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mnnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHA U COLMATU3ALMH
oOydJalIuXcs MOPUHATbIE NPOrpaMMOM MO XMMHHU  TOAXOAbl K
OTIPEJICICHUIO COJIEPKaHUSI W TOCTPOEHUs TMpeaMeTa MpeaycMaTpUBaIOT
dbopMHpoBaHUE YHUBEpCAIbHBIX YUYEOHBIX NEHCTBUN, MMEIOLUX 0a30BOE
3HAYEHUE [JIs Ppa3JIMYHBIX BHUIOB JESATEIBHOCTH: PEIICHUs MpoOseMm,
MOKWCKa, aHaimu3a H o0paboTku uHGOpPMAIMU, HEOOXOAUMBIX IS
NPUOOPETEHHs ONbITa MPAKTUUYECKOW M UCCIEA0BATENbCKON NEITENbHOCTH,
3aHMMAaroIIeil Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B npakTuke npenosaBaHusl XMMUHM KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK M Ha YypPOBHE CpeaHero oOmiero ooOpa3oBaHUs, NpPH
ONpENECICHUH  COACPKATEIbHON  XapaKTEpPUCTHKU  IIeJIed  H3y4YeHus
IpeJMeTa HalpaBiIeHUEM IMEepPBOCTENEHHON 3HAYMMOCTH TPAJULUOHHO
npu3Haércs (GOpMHUpPOBAHHE OCHOB XHMHUYECKOM Hayku Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH YeJIOBEKa U
KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKON TOUKH
3peHusT TaKoW MOAXOA K ONpENeJCHUI0 LieJed H3ydeHUs MpeaMeTra
SBJISIETCS BIIOJIHE OTPAB/IaHHBIM.

CornacHo MJaHHOW TOYKE 3pEHUS TJABHBIMU LEISIMU HW3YYEHUS
npeamera « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisitoTCS :

e (opmMupoBaHHe CHUCTEMbl XMMUYECKMX 3HAHMHM KaK BakKHeHIen
COCTAaBIIAIONIEH €CTeCTBEHHO-HAYyYHOM KapTUHBI MHpA, B OCHOBE
KOTOpPOH JIeXKAT KIIIOUEBbIE MOHATHS, (QyHAAMEHTAIbHbIE 3aKOHBI U
TEOpPUHU XMMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAaHHUE
CYLUIHOCTH  JIOCTYNHBIX  OOOOIIEHUH  MHUPOBO33PEHUYECKOTrO
XapakTepa, 03HaKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHue M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAaX
MO3HAHUS BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX IS
NpUOOPETeHUs] YMEHHMM OpHUEHTUPOBATHCA B MHUpE BELIECTB U



XHMHYECKUX  SIBJICHHH, WMMCIONIMX MECTO B MPUPOJE, B
MPAKTUYCCKOMN M MTOBCETHCBHOW KU3HM;

e pa3BUTHC YMEHHH | CIOCOOOB JIEIATCIBHOCTH, CBSI3aHHBIX C
HAOJNFOJICHHEM W OOBSCHEHHEM XHMHYECKOTO JKCIICPUMEHTA,
COOJTFO/ICHHEM TIpaBHJI 0€30IaCHOTO OOPAICHHSI C BEIECTBAMH.

Hapsny ¢ »TuM, comepikarenbHas XapaKTEpHUCTUKA IelNeid W 3ajad
W3YYCHUS TIPEeIMETa B MporpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTHPOBaHA
B COOTBETCTBHUU C HOBBIMU NPUOPUTETAMH B CHCTEME CpPEIHEro OOIIEeTro
oOpa3oBanus. CerojmHs B MpenojaBaHUM XUMHUU B OOJIBIICH CTEICHH
OTHAéTCs TPENNOYTCHHE MPAKTHUYECKOW KOMITOHEHTE  COZICpKaHHS
oOy4eHus, OpPUEHTHUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHUKA
o01eo0pa3oBaTebHON OpraHU3aIliy, BIAJACIONIer0 He HAOOPOM 3HAHUH, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAaMH W YMEHUSIMH
AKTUBHOTO IMMOJyYEHUs 3HAHUH W MPUMEHCHHS UX B PEAIbHOW JKU3HM JIIS
pEIICHHS MPAaKTHYCCKUX 3a1ad.

B ¢BsI3u ¢ 3TUM TpH M3yYEHUHU TIpeaAMeTa «XHMUS» JTOMUHUPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 33a]a91, KaK:

ajganTanys o0ydYaroIIUXCs K YCIOBHIM JHHAMHYHO Pa3BHUBAIOIICTOCS
MHupa, GOpMHUPOBAaHUE HHTCILIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CaMOCTOSATEILHOMY IPHHATHIO
I'PaMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUAX, CBSI3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMHupoBaHUE y OOYYAOIIMUXCS KIIOUEBBIX HABBIKOB (KJIFOYCBBIX
KOMITETCHIINH), HMMEIONIUX YHUBEPCAIBHOE 3HAYEHUE I Pa3THYHBIX
BUJIOB JIEATEIBHOCTH: pelIeHUus] MpoOseM, TOUCKa, aHaliu3a U 00paboTKU
uH(OpMaIK, HEOOXOAUMBIX IS NMPHOOPETCHHUS OIbITa JEATCIHLHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B IMO3HAHUH XUMHH, & TAKXKE JIJIS OICHKH
C TTO3UIIUKA KOJIOTHUECKOW 0€30MMacHOCTH XapaKkTepa BIUSHUS BEIIESCTB H
XHUMHYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE TIIO3HABATCIBHBIX HWHTEPECOB, HMHTCIUICKTyaIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCs: CIOCOOHOCTH CaMOCTOSATEIHHO
pUOOpeTaTh HOBBIC 3HAHUS IO XMMHHU B COOTBETCTBUH C YKU3HCHHBIMH
MOTPEOHOCTSIMH,  HWCIIOJIb30BaTh  COBPEMCHHBIE  MH(OPMAIMOHHBIC
TEXHOJIOTUM JJIA TOMCKAa W aHaln3a Y4YeOHOW W HAYYHO-TIOMYJIIPHON
nH(OPMAITIH XUMHYECKOTO COJCPIKAHMUS;



dbopMHpOBaHUE W pPa3BUTHEC Yy OOYYAIOIIUXCS AacCCOMATHBHOTO U
JIOTUYECKOTO MBIILICHHS, HaOJII0 1aTEIILHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJHWMBI, B YAaCTHOCTH, IIPH
TJTAHUPOBAHUHU U TTPOBEICHUHM XUMHUYECKOTO SKCIICPUMECHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOSKIEHHOCTH B TYMaHHUCTHUYCCKOU
HAIPaBJICHHOCTH XWMHH, €€ Ba)XXHOH pOJIM B PEIICHUHM TJIOOATBHBIX
poosieM paIMoHaILHOTO PUPOIOTIOIH30BaAHHUS, TTOTIOJTHEHUS
DHEPreTUYCCKUX PECYPCOB M COXPAHCHUS IPHUPOIHOTO PaBHOBECHS,
OCO3HAaHMS HEOOXOJAMMOCTH OEpEeKHOTO0 OTHOIICHUS K MPHUPOIE U CBOEMY
3I0pPOBBIO, a TaK)Xe MPUOOPETEHUS OIBITA HCIIOJIB30BAHUS IOJTYYCHHBIX
3HAHMH NI TIPUHATHS TPAMOTHBIX PEIICHUH B CUTYyaIlUSAX, CBS3aHHBIX C
XHUMHYECKUMU SIBJICHUSIMH.

B y4eOHOM m1aHe cpeHero o0mero oopa3oBaHus MPEAMET « XHUMHSI
0a30BOr0 YpPOBHS BXOJHUT B COCTaB MpEaMETHOW obOyactn «EcTecTBeHHO-
HayYHBIE TIPEIMETH.

OO011ee 9MCIIO YacoB, OTBEACHHBIX JIJIS M3YYCHHSI XHMHH, Ha 0a30BOM
ypOBHE CpPEeHETO 001Iero oopa3oBaHus, cocTapiseT 68 yacos: B 10 kiacce
— 34 qaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 yac B HeZIeIIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC
OPTAHNUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMUH

[Ipeamer opraHM4eckod XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE H
3HAQYEHUE B IMOJYYEHUH HOBBIX BEIIECTB U MATEPUANIOB. T€OpHUs CTPOECHUS
opraHnyeckux coeauHeHnii A. M. BytiepoBa, €€ OCHOBHBIE MOJOXKEHUS.
CrtpykTypHble (POpMYIIBI OpraHMYECcKUX BelecTB. ['oMonorusi, u3omepus.
XHAMHUYECKass CBA3b B OPraHUYECKHX COCIWHEHUSAX — OJWHApPHBIE U
KpaTHBIE CBSI3U.

[IpencraBinenne o0  KiIacCUPUKAUMU  OPTraHUYECKUX  BEIECTB.
Homenknatypa oOpraHuyeckux COEQUWHEHUN (cucTeMarhyeckas) U
TPUBHAJIbHBIE  HA3BaHUS  BAXKHEWIINX  MPEACTABUTENEH  KIIACCOB
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE ~ METOABl  M3YYEHHs]  BEIIECTB M HX
IPEBpALICHUN: O03HAKOMJIEHHE C O0pa3laMM OpraHMYeCKHX BEIIECTB HU
MareprajaMi Ha UX OCHOBE, MOJIEIMPOBAHUE MOJEKYJ OPraHUYECKHUX
BEILIECTB, HAOJIOJIEHWE M ONUCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB IO
MPEBPAILICHUIO OPTraHMYECKUX BEIIECTB IPU HarpeBaHuW (IJIaBJICHUE,
oOyTJIMBaHUE U TOPEHUE).

Yriaesonopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAn. MeTaH u 3TaH —
MpOCTEUIINE TPEJICTABUTENN aJIKAaHOB: (U3UYECKUE U XHUMHUYECKHE
CBOICTBa (peakIUu 3aMELIEHUs U TOpPEHHUs), HAXOXKIACHUE B MPHUPOJE,
MIOJIyYEHHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUH psiA. OTHIEH WU
NOpONUJIEH — TMPOCTEeHIINe TMPEeACTaBUTEIN alIKeHOB: (U3MYECKHEe WU
XUMHYECKHE CBOMCTBA (peakuud THAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUipaTalyu, OKUCICHHS U MOJTUMEPHU3AIUH ), TOJyYeHHUE U TPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u wmerwnOyranuen-1,3:  crpoenue,
BOKHEHIINE  XUMHUYECKHME  CBOWMCTBA  (peakius  IMOJMMEpU3AIUM).
[lonydyeHne CHHTETUYECKOTO KayyyKa U PE3UHBI.



AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKUN PSi.
AUeTWIeH — TpPOCTEMIINI MpPENCTaBUTENb AJIKWHOB: COCTAaB, CTPOEHHUE,
buznueckue M XUMHUYECKHME CBOMCTBAa (peakuuu TUIPUPOBAHMS,
raJIoreHUpPOBaHUs, TUAPATALIMU, TOPEHUS ), TOJTYyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (pU3NYECKHME U XUMUYECKUE
CBOMCTBa (peakluH TaJOTeHUPOBAHUS W HHUTPOBAHUs), TMOJIyYEHUE W
npuMeHenue. Tonyon: cocmas, cmpoeHue, @u3uuecKue u Xumuieckue
ceoticmea (peakyuu 2an02eHUpoO8aHUsi U HUMPOBAHUS), NOJYUeHue U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckas CBA3b MEXIY
YTJIEBOJOPOIAMH, IPUHAJICKAIIUMU K PA3JINYHBIM KJIacCaM.

[IpuponHble UCTOYHMKK  yriaeBoxoponoB. IlpuponHslidi raz wu
nonyTHele HedTaHble ra3pl. Hedth um e€ mnpoucxoxaenue. CrnocoObl
nepepadoTKu HedTU: MEPEroHKa, KPEKUHT (TepMuYeCKUid,
KaranuTuieckuit), mnuponu3. Ilpoaykrter mnepepaboTku HepTH, UX
MpUMEHEHHE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U IpOyKThI
€ro nepepadoTKu.

OKCIIEpUMEHTAJIbHBIE ~ METOABl ~ M3YYEHHs]  BEIIECTB M HX
IPEBpALICHUN: O3HAKOMJIEHHME C o00pa3llaMM IUIacTMAacC, KaydykKoB H
pe3unsl, komwtekuuun «Hedts» M «VYroas», MoAeIMpOBaHUE MOJEKYII
YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOAHBIX, IPOBEACHUE IPAKTUYECKOU
paboThI: MOJyYEHUE STUJICHA U U3yYEHUE €r0 CBOUCTB.

PacuéTHrlie 3agaun.

Borunciienust mo ypaBHEHUIO XUMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa PEAKLUUU MO U3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OJHOIO U3 MCXOIHBIX BEIIECTB WM
MPOJIYKTOB PEAKIIUN ).

Kuciaopoaconepsxkamue opranu4ecKue coeIMHEHUA

IIpenenbHblE OJHOATOMHBIE CHUPTBHI. METaHOJ M 3TAHOJ: CTPOCHHE,
¢bu3nUecKkrue U XMMUYECKHE CBOMCTBA (peaKIuu ¢ aKTUBHBIMH METaJUIaMH,
raJIor€HOBOJIOPO/IaMH, TOPEHUE), TpUMeHeHUE. BoiopoHbie CBA3U MEXKITY
MOJIEKyJIaMU CIUPTOB. /[lelicTBME MeETaHOJa W 3TaHOJa Ha OpPraHu3M

YCJIOBCKA.
MHoroaTromMHbI€ CIIUPTHI. OTHICHTINKONb U IIMOCpUH: CTPOCHHC,
(I)I/ISH‘{eCKI/IC U XUMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHC CO IICJIIOYHBIMHU



MeTaJUIaMH, KaueCTBCHHAs PEaKIis Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue
Ha OpraHu3M 4ejoBeka. [[puMeHeHNe TauIepruHa 1 STHIICHTJIUKOJIA.

@deHOJI: CTPOCHHUE MOJICKYJIBI, (PM3MYECKUE W XUMHYCCKHE CBOMCTBA.
TokcnunocTh (eHona. [pumenenue gpeHomna.

Anpnerunbl U xemownvl. DopManbAETHA, aleTaabJCTHA: CTPOCHHE,
¢u3MYecKue © XUMHUYCCKHE CBOMCTBAa (pPEaklMd  OKHUCICHHS |
BOCCTaHOBJICHHSI, KAUCCTBEHHBIC PEAKIIMH ), ITOJTYICHUE ¥ IIPUMCHCHHE.

OIHOOCHOBHBIC TpEJCIIbHBIC KapOOHOBBIC KHCIOThI. MypaBbUHAS H
YKCyCHasi KHCIIOTBI: CTpOCHHUE, (HU3MYECKUE W XUMHUYCCKHE CBOWCTBA
(cBoiicTBa, oOOmME MJIs Kjacca KHUCIOT, peakuus dTepuduKaiuu),
noJiyueHue W mnpuMeHeHue. (CrTeapuHOBas M OJICMHOBAs KHCIOTHI Kak
MPEICTaBUTEIIN BBICIINX KapOOHOBBIX KHCJIOT. MbIJa KaK COJIM BBICIIHAX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe JeHCTBHE.

CrnosxHbIe 3GUpPBI KaK MPOU3BOIHBIC KApOOHOBBIX KHUCIOT. [ uapoaun3
cnoxHbIX 3pupos. XKupel. ['maponu3 sxupoB. I[IpuMeHEHHE KUPOB.
buonorudeckas poib KUPOB.

VYrieBoael: cocTaB, KiaccH(HKAIUs YrieBOJAOB (MOHO-, JH- W
nonucaxapuabl). ['moko3a — mpocTedmmii MOHOCaXapua: OCOOEHHOCTH
CTpOEHHUS  MOJIEKYJbl, (U3HYECKME W  XHMHYECKHE  CBOWCTBA
(B3aumogpeiictBue ¢ rtumapokcuaoM wmeau(ll), okuciIeHHMe aMMUAYHBIM
pactBopoMm okcuna cepebpa(l), BoccTtaHoBieHHE, OpOXEHUE TITIOKO3bI),
HaX0XJCHUE B IPUPOJIE, MPUMEHEHNE, OnoIorndeckas poiab. PoTocHHTE3.
®pyKTO3a KaK H30MEp TIHOKO3HI.

Kpaxman wu 1memnono3a Kak TpupoaHble moiuMmepbl. CTpoeHue
Kpaxmaya U MeJUTr0103bl. Pru3ndeckue U XMMHUYECKHE CBOMCTBA KpaxMmaia
(TMapOIN3, KaYeCTBEHHAS PEAKIIHS C HOJIOM ).

OKCHEpUMCHTAIbHBIE ~ METOJbI ~ W3Y4YEHHUS  BEHIECTB W HX
MIPEBPAILICHUN: pOBEJICHHE, HaOI0ICHIE " OIMCaHUE
JICMOHCTPAIMOHHBIX OIBITOB: TOPCHUE CIUPTOB, KAUYCCTBCHHBIC PEAKIIHH
OJIHOATOMHBIX CIUPTOB  (OKHCIIeHHEe dTaHoja okcugoM  wmemu(ll)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJACHCTBHE TIIMIIEPUHA C THIPOKCHIOM
meau(Il)), ampmerumgoB (OKHMCICHWE aMMHAYHBIM PAcTBOPOM OKCHA
cepeopa(l) u runppoxcuaom meau(Il), B3anmoaericTBre Kpaxmaia ¢ HOJI0M ),
MPOBEJICHNE TMPAKTUYECKOW palbOThl: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTBHI.



PacuétHrle 3agaun.

Borunciienust mo ypaBHEHUI0 XUMUYECKOM peakuuu (Macchl, 00bEma,
KOJINYECTBA UCXOAHOI'O BEIIECTBA WM MPOAYKTA PEAKLHUU 110 U3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OJHOIO U3 MCXOIHBIX BEIIECTB WM
MPOJYKTOB PEAKIUN ).

A3oTcozepxanue opraHnuecKrue COeINHEHMS.

AMUHOKHUCIIOTBI Kak aM@OTepHble OpPraHUYECKUE COEIUHEHHUS.
duznyeckue W XUMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha MpUMeEpe
riMiyHa). buonorudeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benku kak OpUpPOAHBIE  BBICOKOMOJIEKYJISIPHBIE  COCIMHEHMUS.
[lepBuyHas, BTOpMYHAs U TpPETUYHAsT CTPYKTypa OeIKoB. XHUMHUYECKHE
CBOICTBa O€JKOB: THIPONU3, JACHATYypalusi, KaueCTBEHHbIC pPEaKIUu Ha
Oenku.

OKCIIEpUMEHTAJIbHBIE ~ METOABl ~ M3YYEHHs]  BEIIECTB M HX
MpeBpallleHUii: HaOII0/IEHNE U OMKHCAHKUE IEMOHCTPAI[MOHHBIX OIBITOB

: IeHaTypanus 0eJIKOB IPU HArpeBaHUU, [IBETHbIE pEeaKIIMU OEIKOB.

BricokomoJiekyJIsIpHbIE COeIUHEHUS

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEJIUHEHUN:
MOHOMED, IIOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIUMEpPU3aLUY,
cpenHsss  MoyeKyisipHas ~— macca.  OCHOBHbIE ~ METOABl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCUHECHUN — MOJIMMEpU3aLus 51
ITOJIMKOHICHCALIUSL.

OKCIIEpUMEHTAJIbHBIE ~ METOABl ~ M3YYEHHs]  BEIIECTB M HUX
MpeBpallleHuiic  HUCToJb30BaHMeM  obopynoBanus  Touka  Pocra:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKOB.

MexnupeamMeTHbIe CBA3U.

Peanuzanus MeXINpeaMETHBIX CBA3CH IPU U3YYEHUU OPTraHUYECKOH
xuMuM B 10 Kjacce OCyIIeCTBISETCA Yepe3 HCIOIb30BaHUE Kak OOIIUX
€CTECTBCHHO-HAYYHBbIX  IOHSATHUM, TakKk M  IOHATUM, SABJIIIOLIMXCS
CUCTEMHBIMH ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJICHHE, HAYYHBIA (akT,
TUMNO0TE3a,  3aKOH,  TEOopus,  aHaliu3, CHUHTE3,  KiaccuduKaius,
NEePUOJNYHOCTD, HAOIOZCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE.



®dwusuka: maTepus, JHEpPrusi, mMacca, aTOM, OJJIEKTPOH, MOJEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSIHHE
BeIeCcTBa, (PU3MUECKHUE BETMUNHBI U €IMHUIIB UX U3MEPCHHS.

buonorus: kierka, opraHusMm, Ouocdepa, O0OOMEH BEIIECTB B
opranu3me, (QOTOCHHTE3, OWOJIOTHYECKHM aKTHBHBIC BemiecTBa (OemKwy,
yTIAE€BObI, KUPbI, PEPMEHTHI).

['eorpadusi: MUHEpanbl, TOPHBIE TMOPOJBI, IOJIE3HBIE HCKOMAaeMBbIe,
TOTLTUBO, PECYPCHI.

TexHomorus: MUIIEBBIE MPOAYKTHI, OCHOBBI PallMOHATLHOTO TTUTAHUSA,
MOIOIIME CpPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TMpemnaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XUMUYECKHUN d7eMEHT. ATOM. Slapo aToma, M30TONBL. DIJIEKTPOHHAsS
000JI04YKa. DHEPreTUYecKre YPOBHH, MOAYPOBHU. ATOMHbBIE OpOUTAINIH,S-,
p-, d- anemMenTbl. OCOOEHHOCTH pacipeieleHus SJEKTPOHOB 10 OpOUTAISIM
B aroMax »JJIEMEHTOB IIEPBBIX YETBIPEX NEPUOAOB. JIEKTPOHHAs
KOH(UTypalus aToMOB.

Ilepnonnuecknii 3axkoH u Ilepuonnueckas cucremMa XUMHUYECKUX
anemeHTtoB [JI. M. MeHnneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
Ilepuoanueckoin cuctembl xumMudeckux 3neMeHToB J[. 1. Menaeneesa ¢
COBPEMEHHON TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
BEILIECTB MO IpynmnaM U NepuoaaM. 3HAYEHHE MEPUOJUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

CrpoeHue BemecTBa. XMMHUYECKas CBS3b. BHUIbI XUMHYECKON CBS3H
(KOBaJICHTHAsl HEMOJIIpHAas W TOJSpHAs, WOHHAsA, MeTaJIM4yecKas).
MexaHu3Mbl 00pa3oBaHusi KOBAJIEHTHOM XMMHUYECKOW CBSI3U (OOMEHHBIN U
JOHOPHO-AKIIETITOPHBIN ). Bonopoanas CBS3b. BasieHTHOCT®.
DneKTpooTpUIaTENbHOCTh. (CTeneHb OKucieHus. oHBI: KaTHOHBI U
AHUOHBI.



BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKHX PEHIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNINYECKON PEIIETKY.

[lonsiTe O paHWcCHEpCHBIX cUCTEMax. VICTUHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 10715 BELIECTBA B PACTBOPE.

Knaccuduxanuss Heopranmdeckux coeauHeHuil. Homenkiartypa
HEOPraHUYECKUX BelIeCTB. | eHeTnyeckas CBsI3b HEOPraHNYECKUX BEUIECTB,
MIPUHAJIEKAIIMX K PA3JIUYHBIM KJIACCaM.

Xumuueckast peakuus. Kiaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYECKOM W OPraHUYEeCKOM XUMHUHM. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHUS M MNPEBPAIICHUS dHEPTUU MPU XUMHYECKHUX
peaKkusx.

CkopocTh peakumu, €€ 3aBUCUMOCTb OT pa3jiu4HbIX (PaKTOpPOB.
OO6partumble peakiuu. XUMH4eckoe paBHoBecue. DakTOphl, BIMIIOLUIUE HA
cOoCTOsIHUE XuMuyeckoro pasHoBecus. [Ipunnun JlelllaTense.

DNEKTPOIUTHUYECKAST  JHCCOLMAIUS. CunpHple U criabble
anekTposuThl. Cpefa BOIHBIX PACTBOPOB BEIIECTB: KHUCIAsl, HEWTpaJIbHAasl,
HIEJ0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE ~ METOABl ~ M3YYEHHs]  BEIIECTB M HX
MpeBpallleHuiic  HUCHoJb30BaHMeM  obopynoBanus  Touka  Pocra:
nemoHcTpauusa Tabnun «Ilepuoanueckas cucreMa XMMUYECKUX AJIEMEHTOB
J. W. Menneneesay, u3ydeHUE MOJEIEU KPUCTALIMYECKUX PELIETOK,
HaOJII0/ICHHE M ONMCAHHE JEMOHCTPAIMOHHBIX U JaOOPaTOPHBIX OIBITOB
(pa3nokeHue TMepoKcuaa BOJOpOAa B NPHUCYTCTBUM KaTaau3aropa,
ONpENENIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBK YHHUBEPCAIBHOTO
WHIUKATOpa, pPEaKIUU HOHHOTO OOMEHa), MpPOBEIEHUE MPAKTUUYECKOM
pabotel «BnusgHue paznuyHBIX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKIum».

PacuétHrle 3agaun.

Pacuérel mo ypaBHEHMSIM XUMHUYECKUX PpEAKUUA, B TOM YHCIE
TEPMOXUMUYECKUE PACUYEThl, pacU€Tbl C HCHOJb30BAHUEM IOHATHUSA
«MaccoBas JOJIsI BELIECTBA.

Heopranuuyeckass xumus



Hewmeramnel. Ilonoxenne HemeramwioB B Ileproamueckoi cucreme
xumudeckux anemeHtoB JI. M. MengeneeBa u OCOOCHHOCTH CTPOCHUS
aToMoB. DPU3UYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPONHSI HEMETAIOB (Ha
npuMepe KUciopoaa, cepsl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEPHI,
azora, Qocdopa, yriaepora U KpeMHHUS) U UX COCAUHEHUU (OKCHUIOB,
KHUCJIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COSTUHEHUI ).

[IprMeHeHne BaXKHENIIINX HEMETAIIOB U UX COCTUHEHUI.

Mertamnbl. Ilonoxenne weraisioB B Ilepuognueckon cucreme
xumudeckux sieMmeHToB J[. M. MennaeneeBa. OCOOEHHOCTU CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mue Gpu3ndeckue CBOMCTBa
MeTtauioB. CIUIaBbl METAIOB. DJEKTPOXUMHUYECKUU psii HANPSOKEHUH
METaJIJIOB.

XWUMHUYECKHE CBOWCTBA BaXXHEHIIMX METAIIOB (HATpUM, KaJui,
KaJIbIIMH, Mar"uii, aJlOMUHUMA, IIMHK, XPOM, IKE€JIe30, MeJb) U HUX
COCIUHECHUM.

OO6mue crnocoObl MoMydeHUs: MeTauioB. lIpuMeHeHHe MeTaaioB B
OBITY U TEXHUKE.

OKCNIEpUMEHTAIbHBIE ~ METOABl ~ M3YUYEHMSI  BELIECTB U MUX
MpeBpalIeHniCc UCIoIb30BaHEM oOopyaoBanust Touka Pocra: um3zyuenue
KOJUIeKIIMM «MeTamibl W CIUIaBbl», OOpas3IOB HEMETAJIOB, pEIICHUE
AKCTIEPUMEHTATBHBIX 3aJ1a4, HaOJI0/ICHUE U OMTMCAHUE JIEMOHCTPAIIMOHHBIX
U J1a0OpaTOPHBIX ONBITOB (B3aUMOJCHUCTBUE THUIPOKCHUJIA ATIOMUHHS C
pacTBOpamMu KHUCIOT W UIEJTOYEH, KAaYEeCTBEHHbIC PEAKIMM Ha KaTHOHBI
METaJIJIOB).

PacuétHrle 3agaun.

Pacuétel maccel BemiecTBa WM 00ObEéMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0BEMY OJIHOTO M3 YYaCTBYIOIIUX B
peakIuy BEIIeCTB, pacu€Thl Macchl (00BEMA, KOJWYECTBA BEIECTBA)
MPOAYKTOB PEaKIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHUS U KU3Hb

Ponpr xumMum B o0OecleYeHUH HSKOJIOTHYECKOM, HHEPreTHUYECKON WU
MUIEeBod O0€30MacHOCTH, pPa3BUTUU MeAWIUHBL [loHSATHE O Hay4YHBIX
METO/1aX MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUH.



[IpeacraBnenust 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYy4YCHHUS BAXKHEUIINX BEILIECTB.

UenoBek B MUpE BEILIECTB U MAaTEPHUATIOB: BaKHEUIIINE CTPOUTEILHbBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MaTepHaibl, KPACKH, CTEKIO, KepaMHUKa,
MaTtepuaiabl 4 DJICKTPOHWKH, HAHOMAaTepUallbl, OpPraHUYECKUue U
MUHEpAJIbHBIC YA0OPEHU .

XumMugd W 3J0pOBbE  UEJIOBEKA: TpaBWia  HMCIIOJIb30BAHMS
JIEKapCTBEHHBIX TMpernapaToB, MpaBuwia O€30MaCHOTO0 HMCHOJIb30BAHMS
npenapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBsI3ed NpH HM3Y4EeHUU OOIIeH u
HeopraHuueckod xumuum B 11  Kkmacce  ocymiecTBisieTcss  4epes
HCIIOJb30BaHUE KakK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHUN, TaK H
MOHSTUM, SBISIIOIIMXCS CHUCTEMHBIMHM IS OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: HAy4YHBIH (akT, THUMOTE3a,
3aKOH, TEOpHWs, aHajiu3, CHUHTE3, KiIaccupuKkaius, NEePUOJIUIHOCTD,
Ha0JII0ICHNE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Marepus, DSHEpPrusi, macca, aToMm, »OJIEKTPOH, IPOTOH,
HEUTPOH, HWOH, HU30TOI, PaJUOAKTUBHOCTb, MOJIEKYJa, HEPTeTUUYECKUU
YpOBEHb, BEUIECTBO, TEJNO, O00BEM, arperaTHOe COCTOSHHME BELIECTBA,
bu3nYeCcKre BETMYMHBI U €IUHUIBI UX U3MEPEHHUsI, CKOPOCTh.

buonorusi: kneTka, opraHusMm, sKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasabl, TOpHBIC IMOPOJBI, IOJE3HbIE HCKOIMAeMBbIE,
TOIIMBO, PECYPCHI.

TexHonorusi:  XMMHUYECKas  MPOMBIIUIEHHOCTh,  METAJLTYyPTHUs,
MPOU3BOACTBO  CTPOUTEIBHBIX  MATEPHATIOB, CEIbCKOXO3AMCTBEHHOE
MPOU3BOJCTBO,  THINEBas  IMPOMBIINIICHHOCTh,  (hapMalleBTUUECKas
MIPOMBIIIEHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX MpEInaparTos,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUaoB, AJEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOT U .



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TMTPOI'PAMMEBI 110
XM HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ysbTaTaM OCBOCHUS
00y4YaromuUMHCs TIPOrpaMM CpeaHEro o011ero oopa3oBaHus (JIMUHOCTHBIM,
MeTalnpeJMETHBIM U TpeaMeTHbIM). HayuHo-meToauyeckoi OCHOBOM is
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CpPEIHETrO
oO11ero 00pa3oBaHus SIBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C€ CHCTEMHO-AESTEIBHOCTHBIM MOJIXOJOM B
CTPYKType JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MpeaMeTa «XUMHUS» Ha
YpOBHE CpelHero oOmero o0pa3oBaHUs  BBIACIEHBI  CIEIYIOIINE
COCTaBIIAIOIINE:

OCO3HaHUE 00y4JaronmMmucs POCCHUICKON IpaX1aHCKOMU
UJECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOIIPECIICHHUIO;

HaJIM4Kie MOTUBALMU K 00yUEHHIO;

1eJIeHaNpaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUU JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX HEHHOCTEH M UCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXcs PYKOBOJICTBOBATHCS B
CBOEH NIeATETbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMM, MPUCYIIUMHU
LEJIOCTHON CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJM4YKUe MPABOCO3HAHUS JKOJOTUYECKON KYJIBTYpbl U CHOCOOHOCTH
CTaBUTh LEIH U CTPOUTDH )KU3HEHHBIC IJIAHBI.

JIuuHOCTHBIE ~ pe3yNbTaTbl  OCBOEHUS  mpeameTa  «XUMUS»
JOCTUTAIOTCA B €IMHCTBE y4e€OHOW M BOCIMTATENbHON AESITENIbHOCTU B
COOTBETCTBUM C TYMaHHUCTHYECKHUMH, COIIMOKYJIbTYPHBIMHU, IyXOBHO-
HPABCTBEHHBIMU ILIEHHOCTSAMH W UJaJlaMH POCCHUMCKOT0O TI'pakIaHCKOTrO
oOmiecTBa, MPUHATHIMH B OOIECTBE HOPMaMHM M MpPaBWIAMH TOBEICHUS,
CIIOCOOCTBYIOUIMMHU  MpolleccaM  CaMOMO3HAHUS, CaMOpPa3BUTUS U
HPaBCTBEHHOT'O CTAHOBJICHUSI JINYHOCTH 00 yUYarOIIMXCS.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPAKaAIOT
chOpMHUPOBAHHOCTh  OIbITAa  [O3HABATEJIbHOM M TMPAKTHYECKOU



JESTENbHOCTH O0YyYaloluXcsl MO0 pealu3alydyd MPUHATBIX B 00IeCTBe
LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

OCO3HAHMsS OO0YyYalolMMUCA CBOUX KOHCTUTYLUMOHHBIX TMpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIECHUS O COUMAIBHBIX HOPMAX U MPABUIIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AEATEIBHOCTU IIPU CO3MAHUU
y4eOHBIX TPOEKTOB, pEUICHUH Yy4yeOHBIX U TO3HABaTEIbHBIX 3aj1ad,
BBITIOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHThl ~JIpPYrux TpU  aHaIM3€ pa3IUYHBIX BUJOB  y4yeOHOMU
NESATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUH;

yBaXEHUS K TMpOIECCy TBOpUECTBA B 00JACTH TEOPUU H
MIPAKTUYECKOTO MPUMEHEHHUS XUMHUH, OCO3HAHUS TOrO, YTO IOCTHKEHUS
HAyKd €CTh pEe3yJbTaT JUIMTENbHBIX HAOMIOJEHUN, KpPOMOTIUBBIX
AKCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOTO TPyAa YUYEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATENbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEAYIOIIEM
aHanu3e MHQOpPMAIMM O TEPEJOBBIX JIOCTHKEHUSX COBPEMEHHOU
OTEYECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEAECHUS;

CIIOCOOHOCTH OLIEHMBAaTh CHUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
ABJICHUSIMA, W TPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBO€ TMOBEACHUE M TIOCTYNKH CBOMX
TOBAapUUIEH C TMO3MUIMI HPAaBCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX MTOCTYNKOB;

4) popMupOBaHKS KYJbTYPHI 310POBbS:

MOHUMAaHUSl LIEHHOCTEH 3J0pOBOro M 0e30MacHOro obpasza >KU3HH,
HEOOXOJMMOCTH  OTBETCTBEHHOI'O  OTHOIIEHHUS K  COOCTBEHHOMY
(bU3HUECKOMY U TICUXHYECKOMY 3/I0POBbIO;



coOJTII0ICHUS TIPaBUJT O€30MacHOr0 OOpaleHusl C BEleCTBaMu B OBITY,
MTOBCEAHCBHOM JKM3HU M B TPYAOBOU JIEATEIHLHOCTH;

MMOHUMAaHUS IIEHHOCTH TPAaBWJI WMHIAWBUAYATBHOTO U KOJUICKTHBHOTO
0e30MacHOro MOBEJACHUS B CUTYyaIUAX, YTPOXKAIOIINUX 3JI0POBBIO M KU3HH
JIIOJIEH;

OCO3HAHMS TIOCIEACTBUM W HENPUATHS BPEIHBIX IMPUBBIYCK
(ynoTtpeOeHus alnKorosisi, HAPKOTUKOB, KypEHHUs);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKATHBHOW KOMITETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIIbCKOM
JCATEIBHOCTH, OOINECTBEHHO TIOJIE3HOH, TBOPYECKOW W JPYTUX BHIAX
JeSATEITBHOCTH;

YCTAHOBKM Ha aKTHBHOE y4YacTHE B PEIICHUHM IMPAKTUYSCKHUX 3ajad
COLIMAThbHON HAMPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

WHTepeca K MPaKTUYECKOMY M3YUYeHHIO TTpodeccrii pa3IndHoro poja,
B TOM YHCJIE HA OCHOBE NMMPUMEHEHUS MIPEIMETHBIX 3HAHUN 110 XUMHH;

YBOXCHUS K TPYIdy, JIOIIM Tpylda M pe3yJbTaTaM TPYIOBOM
TeSATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBHUAYAJIbHOW TPACKTOPHUU
oOpa3zoBanus, Oyaymed mpodeccur U peanu3alid  COOCTBEHHBIX
’KU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUHU, UHTEPECOB U MOTPEOHOCTEHN 00111eCTRA;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHMSA:

DKOJIOTUYECKH IIeJIeCOO0Pa3HOr0 OTHONIEHUS K TpHpOIe, Kak
WCTOYHHKY CYIICCTBOBAHUS )KM3HH Ha 3eMIIC;

MOHMMaHUsI TJI00aJBbHOTO XapakTepa JKOJOTHYECKUX MPoOieM,
BIUSHUS SKOHOMHYECKHX TIPOIECCOB HAa COCTOSHHE NPHPOJAHOW M
COLIMAJIBHOM CPELbI;

OCO3HAHMSI HEOOXOIUMOCTH HCITOIb30BAaHUS JOCTHKCHUN XUMHH IS
PEIICHHS BOTIPOCOB PallMOHAIBLHOTO MPHUPOIOIOJIb30BAHMS;

aKTUBHOTO HEMPUATHUS JCUCTBHM, NMPUHOCIIIMX BPEI OKPYXKAIOMICH
NPUPOAHOW  Cpelle, YMEHHS  IPOTHO3HPOBATh  HEOJArONMPHUSATHHIC
DKOJIOTHYECKUE  TOCJICACTBUS  NPCANPUHUMACMBIX  ACHCTBUH |
MPEIOTBPAIIATh UX;

HAJIMYUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, DKOJIOTHYCCKOM
KYJIbTYPBI, OIIBITA JICATCILHOCTH KOJIOTHYECKOW HAIPABICHHOCTH, YMCHHSI



PYKOBOJCTBOBATbCS HMMH B II03HABaTEIbHON, KOMMYHUKATUBHONH W
COLIMAJILHOM MpPaKTUKE, CIIOCOOHOCTH M YMEHUS aKTHUBHO NMPOTHBOCTOATH
ujeoaoruu xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTHU MHPOBO33PEHN, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPaKTUKU;

MOHUMAaHUSl crenu(UKU XMUMHHM KaK HAyKH, OCO3HaHUS €€ poJid B
(GbOopMHpPOBAaHUU  PALMOHAIBHOIO  HAYYHOTO  MBIIUIEHUS, CO3/IaHUU
LEJOCTHOTO TIPENCTaBlIeHUusT 00 OKpY’)KaloIllleM MHUpE KaK O €JIUHCTBE
IPUPOABI W YEJIOBEKAa, B II03HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnu npooieM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHUM Uil COBPEMEHHOM
LUBUJIM3ALANA: B €€ TYMaHUCTUYECKON HAIIPABJICHHOCTU U BAXKHOM POJIU B
CO3JIaHUM HOBOM 0a3bl MaTepUATbHOM KYJIbTYphI, PEIICHUH TJIO0ATBbHBIX
npoOieM  yCTOWYMBOIO  pa3BUTUS  4YeJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOW U HKOJIOTHYECKON O€30MacHOCTU, B Pa3BUTHUH
MEJUIMHBI, 00€CTeUYEeHNN YCIOBUN YCIEUIHOTO TPyla U SKOJOTUYECKH
KOM(OPTHOM KU3HM KaXKJIOTO WiIeHa 00IeCTBa;

€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH: TOHUMAaHUsI CYII[HOCTA METOJI0B
MO3HAHUSA, UCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCII0JIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBSCHEHUS SBJICHUM
OKPY KAIOLIEr0 MUpa U NPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUs J1€JIaTh
000CHOBaHHBIEC 3aKJIIOYEHUS Ha OCHOBE HAYUHBIX (PAKTOB U HUMEIOIIMXCS
JAHHBIX C LIEJIbIO MMOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS
JUISL petieHust MpoOJIeM B PeasibHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpPECa K IIO3HAHUIO U HUCCIIEN0BATEIbCKON IESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHHM MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B  pa3IMYHBIX cdepax
npodeccuoHaIbHOMN AESITeIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeHMeTHBIe pe3yiabTaThl OCBOCHUA y‘IC6HOFO npcamMceTa
«XUMHUI» HA YPOBHEC CPCAHCTO 06H_ICI‘O O6pa3OBaHI/I$I BKIIHOYAIOT:



3HaYMMBbIe 11 (OPMHUPOBAHUS MHUPOBO33PECHHUS  OOyYaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMpPEAMETHbIE)  OOIleHAay4YyHbIE  TOHSTHUS,
OTpaKAIIINE IEJOCTHOCTh HAy4YHOW KapTUHBI MHpa U cHernuduky
METOJIOB TO3HAHUS, HCIOJIb3YeMBIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIECTBO, OJHEPrus, SBICHHE, TMPOIeCcC, CHCTeMa, HaydHbId (axT,
MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHUE,
HaOJII0/ICHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC y4eOHbBIC NeUCTBUS (mo3HaBaTeNIbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJATHBHBIE), oOecreunBaronie GopMUPOBAHUE
(GYHKIIMOHAIBPHOM ~ TPAaMOTHOCTU U COLMAIBHOM  KOMIIETCHIIUU
oOydJarommxcs;

CIIOCOOHOCTH oOy4Jaromuxcs HCII0JIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUS W YHUBEPCAJIbHBIC
yueOHbIe JeHCTBUS B O3HABATEILHON U COIUAIBHON MPAKTUKE.

MeranpeamMeTHbIe pe3yIbTaThI OTpaXXaroT OBJIQJICHUE
YHUBEPCAJIbHBIMUA YYCOHBIMHM I103HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U
PErYISTUBHBIMU JEHCTBUSIMU.

OBiajieHNe YHHBEpPCAIbHBIMM Y4YeOHBIMH TO3HABATEILHBIMU
AeMCTBUAMM:

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITEILHO (POPMYIMpPOBaTh M aKTyalM3UPOBaATh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMPENENATh 1ETU ACSITEILHOCTH, 3a/aBasi mapaMmeTpbl U KPUTEPUU UX
JTOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEILHOCTU C TMOCTABICHHBIMU
HETISIMH;

WCIIOIB30BaTh TMPU OCBOGHUM 3HAHUM MNPUEMBI  JIOTHYECKOTO
MBIIIUICHUS — BBIACISITh XapaKTepHbIE MPU3HAKU MOHSITUH U YCTaHABINBATH
WX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHATUSA s
O0OBSCHEHUS OTIEIBHBIX (DAKTOB U SIBJICHUM;

BBHIOMpaTh OCHOBAHHS U KPUTEPUU IJIs KIACCU(PUKAIIUU BEIIECTB U
XUMHUYECKUX PEaAKIU;

yCTaHaBIIUBATh NMPUYUHHO-CJICJACTBEHHBIE CBSI3M MEXIY M3y4yaeMbIMU
SIBJICHUSIMH;



CTPOUTH JIOTUUECKHE PACCYKJICHUs (MHAYKTUBHBIC, ACAYKTUBHbIC, TI0
aHAJIOTUM),  BBIABIATHL  3aKOHOMEPHOCTH M TNPOTHUBOpPEUYUs B
paccMaTpUBaeMBbIX SIBJICHUAX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSITH B TIPOIlECCE TO3HAHUS, UCIOIb3yeMble B XUMHUH
CUMBOJIMYECKHE (3HAKOBBIC) MOJENU, NPeoOpa3oBBIBATh MOJICIbHbBIC
MPEACTaBICHUS] — XUMHUYECKHH 3HaK (CHUMBOJ) D3JIEeMEHTa, XUMHUYEcKas
dbopmyiia, ypaBHEHHE XUMHYECKOW pPEAKIMH — MPU PEIICHUH YYCOHBIX
MO3HABATEIbHBIX M TPAKTUYECKUX 3a7ady, MPUMEHATh Ha3BaHHbBIC
MOJICIbHBIE TIPEJACTABICHUS JJIA BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaATEIbLCKUE TeHCTBHS:

BJIaJIETh OCHOBAaMU METOJOB HAyYHOTO T[I03HAHUS BEIIECTB W
XUMUYECKUX PEaAKIUI;

dbopmynupoBaTh €M M 3aJayd  MCCJICJAOBAHUS, WCIOJIB30BAThH
MOCTaBJIEHHBIE W CaMOCTOSITEIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B
KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3bI
10 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY KJICHU;

BJIaJIETh HaBBIKAMU CaMOCTOSATEIIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAaTh 3a
XOJIOM TpoIlecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €ro  pe3yJbTar,
dbopmynupoBaTh OOOOIIEHUS W BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pe3yIbTaTOB  MCCIICIOBAHUS, COCTaBIATh OOOCHOBAaHHBIM OTYET O
MpoJieJlaHHON paboTe;

MpUOOpETaTh OMBIT YUYEHUUYECKOW HCCIeT0BATEIbCKON W MPOEKTHOM
NeSATEeNbHOCTH, MIPOSIBIIATH CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pEIIeHUs] TPaKTUYeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOIOB TTO3HAHMUS.

3) pa6ora ¢ uHpopmManmeii:

OPUEHTHPOBATHLCS B PA3IUYHBIX UCTOYHMKAX MH(MOpMaIMK (HAy4HO-
MOMyJISIpHAsT ~ JIMTepaTypa XUMHUYECKOTO  COJICPXKAHUS, CIPABOYHbBIC
nocobusi, pecypcel MIHTEpHETa), aHATM3UPOBATh UHPOPMAIUIO PA3THIHBIX
BUJIOB U (hOPM TIPEACTABJICHUS, KPUTHUECKU OIIEHUBATh €€ JIOCTOBEPHOCTH
1 HETIPOTHUBOPEUYUBOCTD;



dbopMyIMpoBaTh 3ampoChl U MPUMEHSATh Pa3IU4YHbIE METOJAbl IPHU
MoucKe U oT6ope nHpopMaIuu, HEOOXOUMOM NIJIsl BBITIOJHEHUS YYEOHBIX
3a/1a4 onpeeéHHOro TUIIA;

npuooOpeTaTh OTIBIT UCII0JIb30BaHUS UH(OPMAaIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUN U PAa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY MpeaCTaBICHUS
uHpopmaruu (cxembl, TrpapuKy, AUarpamMMbl, TaOMUIbI, PUCYHKU W
JpyrHe);

MCIIOJIb30BaTh HAy4YHBIN SI3bIK B KauyeCTBE CPEJCTBa MpH padoTe ¢
XUMHYECKOW MHGpOpMaIIMeil: MPUMEHATh MEXKIpeaAMETHbIE (pu3nyeckue u
MaTeMaTU4YecKue) 3HaKu U CHUMBOJBI, (opmynbl, abOpeBUATypHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE
CpEeIICTBA HATJISITHOCTH.

Ogaagenne YHHMBepPCaJIbHbIMH KOMMYHHKATHBHBIMH
NEeUCTBUAMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI B X0JI€ 1UAJIOTa
W/WIM  JIUCKYCCHM,  BBICKa3blBaTb  HUJeH, (HOpPMYyIUpOBATH  CBOH
MPEAJIOKEHNS] OTHOCUTENIBHO BBITIOJIHEHUS NPETIOKEHHOM 3a1auH;

BBICTYNaTh ~C  MPE3CHTallMe  pe3yJbTaTOB  IO3HABATEIbHOU
NESTENbHOCTH, TOJYYEHHBIX CaMOCTOSATEIbHO MM COBMECTHO CO
CBEPCTHMKAMHU  TpPU  BHIIOJHEHHMM  XMMHUYECKOIO  OJKCIEPUMEHTa,
MPaKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB,
peanuzanuu  y4yeOHOro mpoekra U  (OPMYJIUPOBATH BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM COTJIACOBAHUS MO3UIIUIMA
B X0JIe 00CYX/IeHHsI © OOMEHA MHEHUSMH.

OBiaeHNe YHHBEPCAIbHBIMHU PeryJIATUBHBIMU /IECTBUSIMH

CaMOCTOSATEIBHO MJIaHUPOBATH u OCYIIECTBIISITh CBOIO
MO3HABATEIBHYIO JICSITENIbHOCTh, oOmpeAenss e€ Uead U 3ajayu,
KOHTPOJUPOBATH M TI0 Mepe HEOOXOJUMOCTH  KOPPEKTHUPOBATH
npeajaraéMplii  aJIrOpuT™M JIEUCTBUM TNpPHU  BBIMOJHEHUH YYEOHBIX H
HCCIIeIOBATENLCKUX 3a7a4, BEIOMpaTh HanOosiee 3pGeKTUBHBINA CIIOCO0 MX
pelIeHHs ¢ YYETOM MOJIYUEHHS] HOBBIX 3HAHUHM O BEUIECTBAX U XUMHUYECKUX
peaKuusx;



OCYIICCTBILITL CaMOKOHTPOJIb cBOCH ACATCIBbHOCTH Ha OCHOBC
caMOaHaJIn3a U CaMOOICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

IIpeameTHbIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKON COCTaBIsIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJU XWMHHU B NO3HAHUM SBJIECHUMN
npupoAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHl JHYHOCTH, €€
(GyHKUMOHANBHOM  TPaMOTHOCTH,  HEOOXOOMMON 1  pelleHus
MPAKTUYECKUX 3aJlad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO M IPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAralolue MOHATHUS (XMMHUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHAS
o0oJIoYKa aroma, MOJEKyda, BaJeHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMHYECKasi CBsI3b, CTPYKTYpHasi popMyina (pa3BEpHyTast U COKpaIEHHAs),
MOJIb, MOJIIpHAsi Macca, MOJSPHBIA O00BEM, YIIEPOIHBIM CKeJerT,
byHKUMOHANBHAS TPYyNNA, pauKall, ©30MEpHsl, U30MEPbl, TOMOJIOTUYECKHUM
psAd, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOX M  a30TCOAEpIKAIINE
COEIMHEHUS, MOHOMED, MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS ); TEOPUH U 3aKOHBI (TEOpHUSI CTPOCHHUS
opraHnuyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHsS MaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUU;
MHPOBO33PEHUYECKHE  3HAHUSA, JIekKAIME€ B  OCHOBE  ITOHUMAaHMS
INPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKUX SIBICHUH, (DaKTOIOTUYECKHE
CBEJICHUSI O CBOMCTBax, COCTaBe, TIOJy4eHMHM U  O€30MacHOM
UCIIOJIb30BAaHUU  BAXKHEWIIMX OPraHUYECKUX BEHIECTB B OBITY H
MIPAKTUYECKOM JAEATEIbHOCTH YEIOBEKA;

chOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKU
MTOHSATHI, YCTaHaBJIMBATh 170:4 B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME IIOHATHS IIPU ONUCAHMM COCTaBa, CTPOCHUS U
MIPEBPALIEHNN OPTaHUYECKUX COEANHEHNUN;



c(hOpMHPOBAHHOCTh YMEHHH HMCIIOJIb30BaTh XUMUYCCKYIO CHUMBOJIUKY
JUISE  COCTaBJICHHUS MOJCKYJISPHBIX M  CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIEHHOHN) (OpMYIT OPraHMYECKUX BEIICCTB M YPABHCHUH XUMHUCCKHUX
peakinii, M3TOTaBIMBATh MOJCIN MOJCKYJ OPTaHHMYECKHX BEIIECTB IS
WUTIOCTPAIIUN UX XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHSI;

cOpMHPOBAHHOCTh, YMEHUH  yCTAaHABIWBATh IMPUHAJICKHOCTD
WU3YYCHHBIX OPTraHWYECKHX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K
OTIPENCIEHHOMY KJIacCy/TpyIIe COSAMHEHUH (YTJIeBOIOPOIBI, KHCIOPOI U
a30TCoJIep)KAIINe COCIUHCHHS, BBICOKOMOJICKYJIIPHBIC COCJIMHCHMUS),
JaBaTh MM Ha3BaHUsA MO cucTematudeckoil HomeHnkiatype (IUPAC), a
TaK)K€ TPUBOJIUTH TPUBHUAJIBHBIC HA3BaHUS OTACIBHBIX OPraHMYECKUX
BEIIECTB (ITWUJICH, TMPOMWICH, AalleTUICH, ATWICHIJIMKOJb, TIUIECPHUH,
deno, dopMambaeTH, areTaIbICTHA, MypaBbHUHAs KHCIIOTA, YKCYCHAas
KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PYKTO3a,
KpaxmaJl, [eJUTF0JI03a, TIUIIH ),

c(OpPMHPOBAHHOCTh YMEHHS OTPEICIATh BUIBI XUMUYCCKON CBS3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);

chOpPMHPOBAHHOCTh YMCHHSI IMPUMEHATH IOJIOKCHHUS  TCOPUHU
CTpOeHHUsI opraHudeckux BemecTB A. M. ByrtnepoBa i 0ObsICHEHHS
3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS;, 3aKOH
COXPAaHECHHS MAacChl BEIIIECTB;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
bu3nYecKue H XMUMHYECKHE CBOWCTBA THUIMYHBIX IPEACTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHWYECKMX BEIIECTB (MeTaH, 3TaH, OSTHJICH,
NpONWIeH, aleTwieH, OyraaueH-1,3, wMerunOyraaueHn-1,3, OeH301,
METAHOJI, A3TaHOJ, ATWJICHIJIMKOJIb, TIUICPHH, (EHOJ, aIleTalbIerul,
MypaBbMHAas M YKCYCHas KHCJIIOTBI, TJIFOKO3a, Kpaxmall, IeJUT0iI03a,
aMUHOYKCYCHasl KMCJIOTa), WUTFOCTPHPOBATh TCHETHUECKYIO CBSI3b MEKIY
HUMH  YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYCCKHX PCAKIHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMCHHS XapaKTepru30BaTh MCTOYHUKH
YTIEBOAOPOTHOTO ChIphsS (He(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI HX
nepepadOTKH U MPAKTHICCKOE MPUMEHECHHE TIPOAYKTOB IepepadboTKH;

COPMHPOBAHHOCTh ~ YMCHHMH  TPOBOAUTH  BBIYHUCICHUS IO
XHMHYECKUM ypaBHCHHAM (Macchl, 00BEMa, KOJWYECTBA MCXOIHOTO



BEUIECTBA WJIM TNPOAYKTa peakluu 1O HU3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHH BIaIe€Th CUCTEMOU 3HAaHUN 00 OCHOBHBIX
METO/IaX HAay4YHOr0 MO3HAHHUSA, HMCHOJb3YyEeMbIX B XHMHUHM TPH U3YUCHHUH
BEIIECTB U XMMUYECKHUX sIBJICHUH (HabO01eHe, u3MepeHue, SKCIIEPUMEHT,
MOJICJIMPOBAHMUE), MCIOJIb30BATh CHCTEMHBbIE XUMUYECKHE 3HAHUS JUIs
INPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalLlUAX, CBSI3aHHBIX C
BEI[ECTBAMU U UX MPUMEHEHHEM;

chOpMHUPOBAHHOCTh YMEHUH COONIIOAATh TpaBUiIa IOJIb30BAHUS
XUMHYECKOUN MOCyA0i U J1ab0paTOpHBIM 000PYAOBaHUEM, a TAKKe IIpaBUiIa
oOpalieHusi C BelIeCTBAMHM B COOTBETCTBUM C HWHCTPYKUUSAMH TIO
BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN
AKCIIEPUMEHT (MpPEeBpaIlEHUs] OPraHWYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHHE ATHJIEHa M M3Y4YeHHE €ro CBOMCTB, KauE€CTBEHHbIE PEAKIIMU
OpraHUYECKUX BEIECTB, J€HATypalus OEIKOB MpU HArpeBaHHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUHU C NPAaBWIAMH TEXHHKH O€30MaCHOCTH
npu oOpalieHuH ¢ BellecTBaMU U JIaDOpaTOpPHBIM 00OpPYAOBaHUEM,
MPEACTaBIATh PE3yIbTaThl XMMHUECKOTO KCIEpPUMEHTa B (popMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX peakuuii W (opmMylIupoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh yMeHUI KPUTUYECKU aHAJIM3UPOBATh
XUMHYECKYI0 HH(OpMaIuio, TMOJydYaeMyl0 M3 pa3HbIX HCTOYHHUKOB
(cpenctBa MaccoBoil uHpopManuu, UHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOMIOATh TpaBUJia HSKOJOTHYECKU
1e7ecO00pa3HOro MOBEJAEHUSI B OBITY M TPYIOBOW AESTENIBHOCTU B LESAX
COXpPAaHEHHUS CBOETO 3JI0pPOBbsi M OKpYXalolled MPUPOJHON Cpelsbl,
OCO3HaBaTh OMACHOCTb BO3JIEHCTBUS Ha KUBbIE OPTaHU3MbI OMPEACIEHHBIX
OpraHUYecKUX BEUIECTB, MOHUMAas cMbich mokazarens [1JIK, noscHsaTe Ha
npUMepax CrnocoObl YMEHBIIEHUS W MPEAOTBpPAUICHUS HX BPEAHOIrO
BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

it 00yYaromMXCs C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBS:
yYMEHHE NMPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS
BEILECTB U XUMHUUECKUX SBJICHUH;



JUTSL CJICTIBIX M CIAOOBHISIIMX OOYYArONIUXCSl: YMEHHE MCII0JIb30BATh
penbeHO-TOUeUHYI0 cucteMmy oOo3Hauenuit JI. bpaitnsgs ang 3anucu
XUMUYECKUX (popmy.

11 KJIACC

[IpenmeTHble  pe3ynabTaThl  OCBOeHMs  Kypca  «OOmas
HEOPraHUYECKasi XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb TMPEJICTABICHUN: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XMMHUM B MO3HAHUM SBJICHUM
NpUPOJbl, B (POPMHUPOBAHUU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(G YHKIIMOHATHHOM rPaMOTHOCTH, HEOOXO0IMMOM TUITSE pelIeHus
MPAaKTUYECKUX 3a7a4 M DKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOJHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMUYECKUX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOTIOJIArAOIINE TOHATUS (XMMUYECKHUI 2JIEMEHT, aTOM, U30TOIl, S-, P-,
d- snexTpoHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJia, MOJb, MOJSPHBIN
00bEM, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBS3b (KOBaJICHTHAsl, MOHHAs, METaJUTMYeCKasi, BOJIOPOIHAS),
KpUCTAJUIMYECKasi PpEmETKa, TUMBI XUMHYECKUX PEaKIuid, pacTBOp,
AJEKTPOJUTHI,  HEAIEKTPOJUTHI,  JJIEKTPOJIUTHUYECKAs]  JTUCCOIMALINS,
OKHUCJIUTENh, BOCCTAHOBHUTEIh, CKOPOCTh  XUMHUYECKOM  pEAKIIHH,
XUMHUYECKOE PAaBHOBECHUE);TEOPUU M 3aKOHBI (TCOPHUS AJIEKTPOJIUTHICCKON
auccounanuu, nepuoandeckuii 3akoH JI. WM. MenpeneeBa, 3akoH
COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAILICHUS SHEPTrUU
MpU XUMUYECKUX PEeaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAlM€ B OCHOBE IMOHUMAaHUS
MPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBJICHUH, (PaKTOIOTHUECKHe
CBEIICHMSI O CBOMCTBax, COCTaBe, IMOJIYyYeHHMHM U  0€30MacHOM
WCIIOJb30BAaHUN BAXKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIHbHOCTU YEJIOBEKA;

c(hOPMUPOBAHHOCTh yMEHUW BBISBIATH XapaKTepHbIC MPU3HAKU
TTOHSTHH, yCTaHaBJIMBaTh nx B3aNMOCBSI3b, HCITOJIL30BaTh
COOTBETCTBYIOIIME MOHITUA IPU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX
IIPEBPALLCHUN;



c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL cOCTaBlieHUsT (OpMYJT BEIIECTB W YpaBHEHUN XUMHUYECKUX PEaAKIIUM,
cucremarnieckyro HoMmeHknatypy (IUPAC) u TpuBmanbHblE Ha3BaHUs
OTJICJIbHBIX HEOPTraHMYECKUX BEIIECTB (YrapHbIM ra3, YIJIEKHUCIBIA Tas3,
aMMHMaK, raméHasi U3BeCTh, HeraméHas M3BECTh, MUThEBAs COJA, MUPUT U
JpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUW OIpeaeNsaTh BaJCHTHOCTh U CTEINEHb
OKHCJICHUS] XMMUUYECKUX JJIEMEHTOB B COCIIMHEHUSX PA3JIMYHOIO COCTaBa,
BUJI XMMHUYECKOW CBs3M (KOBaJ€HTHAas, WOHHAas, MeTauIM4yecKas,
BOJIOPOJIHAS) B  COCIMHEHUSX, THUIN  KPUCTAUIMUYECKOM  PEImIETKH
KOHKPETHOTO BEIIIECTBA (aTomHas, MOJIEKYJIsIpHas, HOHHAs,
MeTaJJTHYecKas), XapakTep Cpeilbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTh yYMEHUW  yCTaHABIMBAaTh MPUHAIICKHOCTD
HEOPTaHMYECKUX  BEIIECTB IO WX COCTaBy K  OINPEIeTIEHHOMY
KJIacCy/TpymIe COeTMHEHUH (ITPOCThIC BEIIECTBA — METAJUIBI U HEMETAJLIIBI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM()OTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU PACKPBIBATH CMBICT TMEPUOTUYECKOTO
3akoHa J[. 1. MeHneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYIO,
OOBSACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTb ~ YMEHHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XUMUUYECKHUX dJIeMeHTOB 1—4 mepuonoB [lepuoanueckoit
cucTteMbl XumMudeckux anemeHToB JI. M. MenneneeBa, HCTIONIBb3Ysl TIOHSITHS
«s-, p-, d-2JIEKTPOHHBIC OPOUTATNY, «IHEPTETUUECKUE YPOBHUY», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB M WX
COeMHEHUN 1o mepuojgaM U rpynmam I[lepuoguyueckoil CUCTEMBbI
XHUMHYECKUX 3jeMeHToB 1. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAATh CYIIIECTBOBAHHE reHEeTUYECKOU CBSI3H MEXITY
HEOPTraHUYECKUMHU BeIlleCTBAMU C TTOMOIIIBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

chOPMUPOBAHHOCTh  yMEHHUSA  KJIACCUPUIMPOBATH  XUMHUYECKHE
peakiuu 10 Pa3IMYHBIM MpU3HAKaM (YUCITY W COCTaBY pearupyrommx



BEIIECTB, TEIUIOBOMY dPPEKTy peaKinu, H3MEHEHHUIO CTETICHEH OKHCICHUS
3IIEMEHTOB, 0OPAaTUMOCTH PEAKLIUH, YIACTHIO KaTaau3aTopa);

cOpPMUPOBAHHOCTh yYMEHHUW COCTAaBJSITH ypaBHEHUS  peaKIuid
Pa3IMYHBIX TUIIOB, MOJIHBIC M COKPAIIEHHBIC YPaBHEHUS PEAKIIUi NOHHOTO
oOMeHa, YYUTHIBas YCIOBHSI, IPH KOTOPBIX ATH PEaKIMU UAYT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIINH, TIOATBEPKIAFOIINE
KaueCTBCHHBI  COCTaB  pa3IUYHBIX  HEOPTaHWYECKUX  BEIECTB,
pacmo3HaBaTh ONBITHBIM MYyTEM HOHBL, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

cOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYITHOCTH OKHUCIHTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIUi MOCPEACTBOM COCTaBICHUS JIIEKTPOHHOTO
OaslaHca ATUX peaKIInii;

cOPMUPOBAHHOCTh YMEHHHA OOBSCHATH 3aBHCHMOCTh CKOPOCTH
XUMHAYECKON PEaKIH OT Pa3NuYHBIX (HAKTOPOB; XapakTep CMEIICHUs
XAMHAYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(npunnun Jlelllarense);

cOpPMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  XHUMHUYECKHE
OpPOIIECCHI, JIeXKAaIlMe B OCHOBE IPOMBIIUICHHOTO IONyYeHHUsI CEepHON
KHUCJIOTBI, aMMHaka, a Takke CGHOPMUPOBAHHOCTH MPEACTABICHUN 00
OOIIMX HAayYHBIX MPUHIUMAX M DKOJOTUYECKUX MPOoOIeMax XHMHUECKOTO
MIPOU3BOICTBA;

COPMUPOBAHHOCTh ~ YMEHHUW  MPOBOJIUTH  BBIYHCICHHUS  C
UCTIOJIb30BaHUEM TMIOHATHS «MaccoBas [0Sl BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIIEHWH Ta30B TMPH XUMHYECKHX PEaKIHUAX, MacChl
BellecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce
Wwin 00BEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO
apdexTa peakMu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
NIPEBPAIICHUS U COXPAHECHUS YHEPTHUH;

cOpMUPOBAHHOCTh YMEHUH COOJIOAAaTh TMpaBuUia TOJH30BAHUS
XUMHYECKOH MOCYI0N 1 1abopaTopHBEIM 000pyIOBaHUEM, a TAK)KE MTPaBUIIA
oOpaimieHusi ¢ BeHmeCTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH TIO
BBITIOJTHEHHIO TAOOPATOPHBIX XUMHUYECKIX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITIONHATH XUMHUYECKUN
OKCMIEPUMEHT (pa3lio)KeHHE TEepOKCHAa BOJAOpPOJa B TPUCYTCTBHUU
KaTaJn3aTtopa, OINpeAeJeHHe CpeAbl PacTBOPOB BEIIECTB C IOMOUIbIO



YHUBEPCAILHOT'O MHANKATOPA, BIUSIHUE PA3IMUHBIX (haKTOPOB Ha CKOPOCTH
XUMHUYECKOU peaKIuu, peakilui HOHHOTO 0OMeHa, KaueCTBEHHBIC peaKIuu
Ha cyib(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUSI, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3aJady 1o TemaMm «Metamnel» U «Hemeramnbe») B
COOTBETCTBUM C TpaBUJIAMU TEXHHKU O€30MaCHOCTH TIPU OOpAIICHUH C
BEILIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM, TTPEACTABISATh PE3YyJIbTAThI
XUMUYECKOT0  JKCIepuMeHTa B ¢GopMe  3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX Peakiuii U (HOpMyIupoBaTh BBHIBOJBI HA OCHOBE ATHUX
PE3YIBTATOB;

c(hOopMUPOBAHHOCTH YMEHHM KPUTHYECKU aHaJIM3UPOBATh
XUMUYECKYI0 HMH(POPMAIMI0, TMOJIyYaeMyl W3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBOM KOMMYHHUKaIMKU, UHTepHET U Jpyrux);

c(hOpMUPOBAHHOCTh YMEHHUN COOMIOJATh TpaBUJia HSKOJOTHYECKH
1esecoo0pa3Horo MoBeAeHUsI B OBITY U TPYJIOBOM JCSATEIBLHOCTH B IIEJISAX
COXpaHEHHsSI CBOEr0 3JI0POBbS M OKPYXKAIOIIEH TMPUPOJTHOM CPEIbI,
OCO3HABaTh OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTraHU3MBbI ONIPEICIEHHBIX
BEILIECTB, MOHUMAasi cMbIca mokazarens I[IJIK, mosicHATh Ha mnpumMepax
criocoObl YMEHBIIIEHUS U MPEIOTBPAICHUS] UX BPEIHOTO BO3JEHCTBHUS Ha
OpraHu3M YEJIOBEKa;

JUIsT O0yYaroIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS:
yMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SBICHUMN;

JUTSL CJIETIBIX M CTAOOBHISIIIIMX OOYYArOIIUXCSl: YMEHHE MCIIOJIb30BATh
penbeHO-TOUeUHYI0 cucteMy oOo3Hauenuit JI. bpaitnsg ana 3anucu
XUMUYECKUX (popmy.
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pPOrpaMMBbI Beero KonTpoabHbie
pa6oTsl
Paspen 1.TeopeTuyeckue 0OCHOBBI OPraHH4YecKOH XUMHUH
[Ipenmer opranuyeckoil XUMHH.
1.1 Teopus crpoeHust OpraHMYecKux 3
coenunenuit A. M. Bytieposa
Hroro no paszpeny 3
Pa3nen 2.¥YrieBogopoast
2.1 IIpenenbHble YTeBOAOPOABI — ATKAHBI 2
29 HemnpenenbHsle yrieBOAOPOIBL: 6
’ ANKEHbI, aJIKAJUEHBI, aJIKMHBI
2.3 ApomaruuecKkue yrieBoa0poibl 2
24 ITpuponHble HCTOYHUKU 3 |
’ YIJI€BOJIOPOIOB U UX IepepaboTka
Hrtoro no pazneny 13

Paznen 3.Kuciopoaconep:kanye opranuueckue coeuHeHust

IIpakTHYeckue
padoTsl

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl



3.1 Cruptel. Genon 3

Anpaerunsl. KapOOHOBBIE KUCTIOTHI.

32 CrnosxHble 3GupbI 7

3.3 VrieBoasl 3
Hroro no pasgeny 13
Pa3nen 4.A30Tcoaepikane opraHuyecKue coeJHHeHUs!

4.1 AwmuHBI. AMHHOKHUCIIOTEI. benkn 3
Hroro no pazneny 3
Pazgen S.BoicokoMosieKyIIpHBIE COCIMHEHHS

5.1 [Tnacrmaccel. Kayayku. Bonokna 2
HWroro no pa3neny 2
OBUIEE KOJIMYECTBO YACOB I10 34

IMPOI'PAMME



11 KJIACC

HaumeHoBaHue pa3esioB U TeM
NporpamMmbl

Ne n/m

Paznen l.TeopeTuqecxne OCHOBbI XUMHUH

Crpoenue atomoB. [leproanueckuii

11 3akoH u [lepuonuueckas cucrema
’ XUMHYECKUX AieMeHToB [[. 1.

MenneneeBa
12 Crpoenue BemiecTBa. MHOT0OOpasue
’ BEILIECTB
1.3 XUMHYECKUE PEAKINH

HUroro mo paszueny
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Wroro no pasaeny
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IIpenmer opranuyeckoi xumuu, eé
BO3HUKHOBEHME, Pa3BUTHE U 3HaUCHUE

Teopust CTpOEHMsT OPraHMIECKUX
coenunenuit A. M. Byrtieposa, e€ 1
OCHOBHEIE MOJIOXKCHHS

IpencraBneHue o KIaccupUKAIAN
opraHuyeckux BemecTs. HomeHKIaTypa
(cucremMaTH4ecKasi) U TPHBUAIBHBIC
Ha3BaHMs OPTraHUYECKUX BEUICCTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUHN PsJT

MertaH u 3TaH — IpocTenne
MIPEACTaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBa 1

DTHJIEH U MPOIUIIEH — MPOCTEHIIIe
MPEICTABUTENHN aJKEHOB
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IMpaxtuueckas padora Ne 1.
«[lonydyeHue TUNCHA U U3YYECHHE €TO
CBOWCTB»

Ankaguensl. byraguen-1,3 u
meTunOyramuen-1,3. [lomyuenue
CHHTETHYECKOTO KayuyKa U Pe3HHbBI

AJIKHHBI: COCTaB M 0COOCHHOCTH
CTPOEHHMS, TOMOJIOTUYECKHH PSJI.
AntetuieH —
MIPOCTEHIINITIPEICTABUTEH AJIKHHOB

Bbluncienus mo ypaBHEHHUIO
XUMHUECKOHN peakuu

Apenbl: 6eH30:1 U Tosyos. TokCHYHOCTh
apeHoB

I'enernueckas cBsi3b yriieBo4opoaoB,
NpruHaJIC)KaUX K pasjInYHbIM
Kj1accaM

IpupoHbIe HCTOYHUKA
YTJIEBOJOPO/IOB: IIPUPOIHBIN ra3 1
HOIyTHBIC HE(TSHBIE Ta3bl, HEYTH U
HPOIYKTHI €€ epepadoTKu

IIpupoaHbIe HCTOUHUKH
YII€BOAOPOJOB: IPUPOAHBIH ra3 u
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HOIyTHBIE HE()TAHBIC Ia3bl, HEPTH U
HPOJYKTH €€ epepaboTKu

KontponbHas paboTa no pazueny
«YTIIEBOIOPOABD)

HPC,ZLEJ'ILHBIG OJTHOATOMHBIC CITUPTHI:
MCTaAHOJI U 3TaHOJI. BO,I[OpO,I[HaﬂCBF[SB

MHOroaToMHBIE CITUPTHI:
STHUJICHIJIMKOJIb U I'NTUICPUH

DeHOII: CTPOECHHE MOJIEKYIIbI,
(u3uYecKne ¥ XMMUYECKHE CBOHCTBA,
MIPUMEHEHNE

Anpaerunpl: GopMalbaerua u
arneTanbAerun. AeTod

OZHOOCHOBHbIC NIPENCTbHBIC
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTnyeckas padora Ne 2. «CBoiicTBa
pacTBopa yKCYCHON KHCIOTBI»

CreaprHOBAs U OJICMHOBAS KUCIIOTHI,
KakK IIPeCTaBUTEIH BBICIINX
KapOOHOBBIX KUCIOT

MpEl1a KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOXOIICC JiecTBUE
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CroxxHble 3(HUPbI KaK IPOU3BOJHBIC
KapOOHOBBIX KHCIIOT.
I'uaponu3cnoXHBIXIGHPOB

JKupbl: rHAPOIIN3, IPUMEHEHHE,
OHOJIOrHYECKast poJib AKHUPOB

VYIIIeBOABL: COCTAB, KIACCU(pUKALINSL.
BaxHeiime mpecTaBUuTeNN: TIII0K03a,
¢dpykTo3a, caxaposa

KanMaJT 1 [CJUII0JI03a KaK IMPUPOAHBIC
TIOJIMMEPDBI

KontponbHas paboTa o pasueny
«Kucnopoaconepskarine opraHndecKue
COCOUHCHU

AMWHBI: METHJIAMUH ¥ aHHJINH

AMMHOKHUCIIOTBI KaKk aM(oTepHbIe
OpraHHYEeCKHe COSTHHEHHUS, X
Ononoruyeckoe 3HaueHue. [lenTuast

benky kak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCMHEHUS

OCHOBHBIE IOHSTUSI XUMUH
BbICOKOMOJIEKYJISIPHBIX COEIUHEHHUH

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC/IMHEHUH.



IInacTmaccel, kayu4yku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34



11 KJIACC

Ne
n/n

KoanuecTBo YacoB

Tema ypoka KonTpoabHbie
Bcero
pa6oTsl

XUMUUECKUH IEMEHT. ATOM.
OneKTpoHHAs KOHPUTYypaIHs aTOMOB

[lepnoanyeckuii 3akoH u [lepuonndeckas
cUCcTeMa XMMUYECKuX deMenToB [1. M.
MenpeneeBa, Ux CBsI3b ¢ COBPEMEHHOMH
TEOpHEeH CTPOEHHs aTOMOB

3aKOHOMEPHOCTH N3MCHEHHS CBOHCTB
XUMHYECKHX JIEMEHTOB U UX COSAMHCHHUI
0 TPYIIaM U IiepuoiaM. 3HaueHue
MEPUOMYESCKOTO 3aKOHA U CHCTEMBI
XUMUYeCKuX demeHToB J[. 1.
MenjeneeBa B pa3BUTHH HAYKH

CrpoeHue BelecTsa. XUMHUYECKas CBS3b,
e€ BHIbl; MEXaHU3MBbl 00pa30BaHUs 1
KOBaJICHTHOH CcBs13U. BonopogHascssss

BanenTHocTb. aﬂeKTpOOTpI/IL[aTeJ'IBHOCTL.
Crenenp okucieHus. BemmecTna

IIpakTH4eckue
pa6oTsl

JlaTa
H3YyYeHHs

DJIeKTPOHHbIE
uudpoBbie
oGpa3oBaTeibHbIE

pecypcbl



10

11

MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHS

INonsATHE O JUCIEPCHBIX CUCTEMAX.
HcTHHHBIE U KOJIJIOUHBIE PACTBOPBL.
MaccoBast 10715 BelllecTBa B pacTBOpe

Knaccudukanyst 1 HOMEHKIIaTypa
HEOPTraHUYECKUX COCANHCHHUI.
I'eHeTH4ecKas CBSA3b HEOPraHUIECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Krnaccndukanus XuMu4ecknx peakuii B
HEOPraHUYECKON U OPraHu4eCcKON XUMUH.
3aKOH COXPAaHEHHs MACCHI BELIECTB; 3aKOH
COXpaHEHMs U MPEBPALIECHUs SHEPTUU TIPH
XMMUYECKHX PEAKLIUAX

Ckopoctb peakuuu. OOpaTUMble peaKkLuy.
XuUMHYECKOe PaBHOBECHE

[Ipaktnyeckas padora Ne 1. «Bnusiaue
pa3nuYHbIX GAKTOPOB HA CKOPOCTH
XUMHYECKOH peaKmum»

ONeKTPONIUTHYECKas NCCOIUAITHS.
ITousTue o BogoponHom nokasarene (pH)
pactBopa. PeakrummnorHorooomMeHa.
I'mpponus opraHMYecKuX U
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HEOPraHUYCCKUX BEUIECTB

OKHCINTEIIbHO-BOCCTAHOBUTEIIBHBIC
peaxiuu. [Tonsitue 06 sIeKTpoin3e
pacIUIaBOB M PacTBOPOB COJEH

KoHTponpHas paboTta o pasueiy
«TeopeTnyecKre OCHOBBI XHMHI)

MerTaJuibl, UX TMOJIOKCHUE B
[Meproquyeckoii cCHCTEMe XMMUYECKHX
anemenToB /. 1. MeHneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
OO0umepr3nIecKuecBONCTBAMETAIIIOB

CrtaBbl METa/UIOB. DNIEKTPOXUMHUUESCKUH
PAA HAIPsHKEHUH METaJUIOB

XUMHUYECKUE CBOMCTBA BAXKHEHIITUX
METaJUIOB (HATPHUI, KAJIWH, KaJIbIHA,
MarHui, aJIFOMIHHA) ¥ UX COeTUHEHUI

XUMHUYECKHE CBOICTBA XpOMa, MEITH U UX
COEIUHEHNIN

XUMHUECKHE CBOMCTBA LIMHKA, YKeJIe3a 1
HUX COSTUHCHUI

IIpaxTuueckas padora Ne 2. "Pemenue
IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe
«MeTtanasy»"
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HeMeTaJ'IJ'IbI, HX IOJOXCHUC B
[leproanyeckoit cucTeMe XUMHYECKIX
anementoB [I. V1. Menzeneesa u
0COOCHHOCTH CTPOEHHUS aTOMOB

dusznueckue CBOMCTBA HEMETAJLIIOB.
ANI0TpONHUS HEMETAJUIOB (Ha IpUMeEpe
KHCJIOpO/Ia, cepbl, (ocdopa u yriiepoa)
XuUMHYecKre CBOWCTBA raJIOTEHOB, CEPhI U
HUX COSTUHCHUI

XUMHUYECKHE CBONCTBA a30Ta, pocdopa u
HUX COSTUHCHUI

XuMudeckrue CBOWCTBA yIiiepoia,
KpeMHHUsI U UX COECUHEHUI

[IpuMeHeHNe BaXXHEWIINX HEMETAJIIOB U
HMX COCIUHEHUM

O06o001IeHEe U cUCTEMAaTU3aLus 3HAaHUH
o Teme «Hemeramnsry. Beraucienus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUi 1
TEPMOXUMHUYECKHE PACUEThI

INpaxtiueckas padora Ne 3. «Pemenue
9KCHEPUMEHTANBHBIX 33/1a4 110 TeMe
"Hemeramist"»

KonrpounpHas paboTa no remam
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«MeTtamisl» u «Hemeramab»

Heopranuueckue 1 opraHuyecKue
kuciaotel. Heopranuueckue u
OpraHUYEeCKUe OCHOBAHUS

AmpoTepHbIe HEOPTaHHYECKHE U
OpraHUYECKUE COCTHHCHHSI.
I'eHeTHYecKas CBA3b HEOPraHUIECKUX U
OpraHUYEeCKUX BEIIECTB

Pous xumunu B obecrieyeHnn
9KOJIOTMYECKOH, SHEPTreTHUECKON 1
MHIIEeBON 6e30MaCHOCTH, PA3BUTHU
MEUIIHBI

IIpencraBnenust 06 00MMX HAYYHBIX
MPUHLUINAX TPOMBIIUICHHOTO HOJIYICHUS
BaXKHEMIINX BEILECTB

YenoBek B MUPE BEUIECTB U MaTEPUAJIOB

XUMHUS U 3J0pPOBbE U€I0BEKA

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

34



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensn O.C., OctpoymoB WN.T"., Cinankos C.A.
AxunonepHoe o6mectBo «M3narensctBo «IIpocBemieHue
» Xumus, 11 xknace/ T'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.

AKL[I/IOHCPHO@ 06H.I€CTBO «H31aTenbCcTBO ((HpOCB@H_ICHI/IC»

METOANYECKHUE MATEPHAJIbBI JJISA YYUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET
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