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MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs pa3padoTaHa HA OCHOBE
@DenepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUI K pe3ysibraTaM OCBOCHHUs (penepalibHOil 00pa30BaTEIbHONM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBaHus y4eOHOTO npeamera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHUsS BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 roga» (Pacnopsixenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0O/I0B K pa3pabOTKe MPOTpaMMBbI IO XUMUH, K OTIPEICIICHUIO OOIICH CTpaTeruu
00y4YeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYJAIOIIUXCS CPEACTBAMHU y4eOHOTO TMpeaMeTa « XUMUSDY
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIeNTyanbHble nonoxenus GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COAepKaHUsI, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUIl K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4YaeMOE€ BBIIYCKHHUKaMu  0O0mieo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIIUX LIETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB TMPUPOJIBI, (HOPMHUPOBAHKS MHPOBO33PEHUS M OOIICH KyJIbTYPHI YCIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOlIMXCSd Ha YpPOBHE CPEAHEro O0OIIero
00pa3oBaHUs CpPEeACTBAMU Y4eOHOTO MpeaMeTa «XHUMUsD», COAEp)KaHUE U IMOCTPOECHUE KOTOPOTO
OTIpe/IeNIeHbl B MPOrpaMMe IO XUMHH C y4ETOM CHeMUu(UKH HAyKH XUMUHU, €€ 3HAYCHHS B
MO3HAHUK TPHUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ YYETOM OOIMX Iened u
MPUHIIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHME CHUCTEMBI CpEJHEero OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KyJabTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATIFHOTO HAYYHOTO MBIIIIECHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaoIIeM MHUPE KaK O €IMHCTBE MPUPOJIBI U Y4eJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aUMOJIEUCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMH, XUMHUS CTalla HEOTheMJIeMO
YacThI0 MUPOBOH KYJIBTYPBI, HCOOXOAMMBIM YCIIOBHEM YCIICITHOTO TPYyJa M JKA3HH Ka)JIO0TO
yieHa oOmiectBa. CoBpeMeHHas XHMHS KaKk HayKa CO3MJATelIbHAas, KaK Hayka BBICOKHX
TEXHOJOTHIl HalpaBJeHa Ha pelIeHHe TIOOATbHBIX MPOOJIeM YCTONYMBOTO pPa3BUTHUS
YeII0BEYeCTBA — CHIPbEBOM, YJHEPTETUYECKOM, MTUIIIEBOM, IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbl
3JI0POBBA.

B cootBercTBHMU ¢ OOIMMHU IHENSAMH W TMPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHS
conepkanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb W3YUCHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaloOUIUXCs, HEOOXOIUMYIO UM JUIS
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPHUCHTHPOB, YCIENTHOTO BKIIOYCHHS B JKHW3HBb COIMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XMMHCH.

CocTaBnsromuMH  TpeaMeTa «XUMUsD SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMUH (C BKIIOUYECHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHnYecKoi XumMun. PopMHUpPOBaHNE JTAHHOM CHCTEMBI 3HAHUH MTPU
W3YYCHHH TIpeaMeTa 00ecreyrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TEOPUI XUMHH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHKA Ha
onpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHUYeCKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX MPEJCTABICHUNA O CTPOCHHH BELIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PA3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCIMHEHHMH. B Kypce opraHn4ecKod XUMHUHU IOJyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrioMm 3peHus B mpeaMere «XuMmus» 0a3z0BOro ypOBHS paccMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUA TEOPETHUECKUN MaTtepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeoOpraHWYeCKass XUMHUSD» OOYYAIOIIMMCS MPEIOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TEPUOIUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
Iy0Ke TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLUSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJOTHYECKUA W TPHUKIAAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT TOHHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKphIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPHUIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 334ad. B 1enom coaepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroIuxcsi MUPOBO33PEHYECKON OCHOBBI /IJIsi TOHUMaHUsA (UIOCOPCKUX MU, TaKMX KaK:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPraHUYECKOTO MHUpPa, 00YCIOBIECHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MYTEM SKCIIEPUMEHTA
U pElICHUs MPOTHBOPEUYUN MEXKIYy HOBBIMU (PaKTaMH W TEOPETUYECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAJIOB.

B mane pemenus 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMATTU3AINN 00YYAIOIINXCS PUHSATHIC
IporpaMMoil M0 XMMHHM TOAXOJbl K ONPEIEICHUI0 COAEP)KaHHUS U TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHMBEPCATbHBIX YUYEOHBIX JAEUCTBUN, HMMeroluX 0a30Boe
3HAQUYCHHWE JUTSI PaA3IMYHBIX BHUJOB JEATEIBHOCTH: PEIICHHWs] MpoOJieM, TMOWCKa, aHalu3a u
00paboTku uWHPOpMAINH, HEOOXOMUMBIX Js TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha yPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha ypOBHE CPEAHEro 0011Iero oopa3oBaHus, IPH ONPEICIICHUH COIePKATEIbHON XapaKTePUCTUKU
nejael M3ydeHus: MpeJMeTa HampaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpMUpPOBAHHE OCHOB XHMMHUYECKOM HAyKHM Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJapTypbl. C METOAMYECKOW TOUYKH 3pEHHUS TaKOW MOJXOJ K OMPENEICHUIO IIeJIe U3y4YeHUs
MpeMETa SIBJISICTCS BIIOJIHE ONPaBIaHHbBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOM JIekKAT KIIIOUEBBIE MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPHH XHWMHH, OCBOCHHUE S3bIKA HAayKH, YCBOCHUE W
MOHWMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX peakiuid, HeOOXOTUMBIX JUIsl TPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA U CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUsl IpeIMeTa B
mporpamMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMHU MTPUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoanus. CeroHsi B MPENoJaBaHUN XUMUHU B OOJIBIIECH CTENEHU
OTa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha TOJMOTOBKY BBIMYCKHHUKA 00IIE00pa3oBaTENbHON OpraHHU3alliH, BIACIONIET0 HE HabOpoM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH aKTHBHOTO
MOJIyYEHUS 3HAHUM W IPUMEHEHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUS PAKTUYECKUX 3a7a4.

B cBi3M Cc 3TUM mnpu HU3yYEHHHM MpeaMera «XUMHUsS» JOMHHHUPYIOIIEEe 3HAuYeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

afanTanus o0y4Jaronuxcs K yCJIOBUSIM IUHAMUYHO Pa3BUBAIOIIETOCs MUPa, HOPMUPOBAHKE
WHTEJUICKTyJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE IS PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOIUMBIX IS TPHOOPETEHHUs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAeT BA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MTO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYATIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromUXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YYeOHON W HayYHO-TIOMYJISIPHON WH(OPMAIIUA XUMHUYECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUINXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B pEUICHHH TJI00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTNOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC M CBOEMY 3JI0POBBIO, A TAKXKE TPHOOPETESHUS
OTIbITA UCIIOJIb30BAHUS MOYUYEHHBIX 3HAHUM ISl IPUHSATHS TPaMOTHBIX PEIICHUN B CUTYyalUsIX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yuciio yacoB, OTBEAEHHBIX U1 M3yUYEHUS XUMUU, HA 0a30BOM YpPOBHE CPEIHETO
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Henenio), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OPraHuIecKrX BerecTB. HoMeHkiaTypa opraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBUAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEH KIIAaCCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB NPU HarpeBaHUHM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (hU3UYECKHe U XUMUUECKUE CBOWCTBA (peaKIMK 3aMEILeHHsI K TOPEHUs]),
HaXO0XJICHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MPOIyKTHI €ro NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJAE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHYECKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
Ilenrtu b



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJSIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJielel KPUCTAJUIMYECKUX pemEToK, HaOJIIOAeHHEe | OINHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTalu3aropa,
ONpEAEIIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIUX METAJIOB (HATPUH, Kaiuii, KaiblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
KOJUTEKIIUU «MeTasibl U CIUTaBb», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPUMEHTATBHBIX 3a/a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH M3ydeHUH OOmIel M HeOPraHUYeCKOW XMMHUU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK WU NOHSTHUH, ABISAIOMIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcpuaioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MTOIXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 00LIeEro 00pa30BaHUs BbIIEICHBI
CJIETyIOIIHNE COCTABIISAIOILNE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HaJIMYyue MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3YyJIbTaThl OCBOCHHUS PEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKHMHM, COIIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
OPUHATBIMH B OOIECTBE HOpPMaMH M IpaBUJIAMU IMOBEJIEHHsI, CIOCOOCTBYIOUIMMHU IpolieccamMm
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00YYarOIIHUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOILICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMHUU;

YBa)XEHMsI K IpOIecCy TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKOIO NMPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yNbTaT UINTEIbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPyAa YUEHBIX U IPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4EOHO-HCCIIEIOBATEIBCKOM JIECSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM W HSKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IIeHayYHbIE TTOHSITHS, OTPAXKAIOIIUE IIEJTOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (akT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICA0BaHKEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIIMOHATBHONH TI'PaMOTHOCTH H
COILMAIBHOM KOMIIETEHIIMH 00YyUYaroIIUXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA U YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COLIMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh W  aKTyaJlM3HpPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a71a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro mpoekTa W (OPMyJIHMPOBATH BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MTO3HUIIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIIFHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMuUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOWM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKyJa, BAJICHTHOCTb,
ANIEKTPOOTPHULIATEIbHOCTh, XUMMYECKas CBsA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSpPHBIE  00BEM, YITIEPOAHBIH  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajuKai, H30Mepus, M30Mepbl, TOMOJIOTMYECKUN psia, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOAEPIKAIIME COCAUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJTUHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOSHUS] OPraHHMUECKUX
BemecTB A. M. bytiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHUs, JEKAIIHE B OCHOBE IOHMMAaHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTUYECKHE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPY OMMMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (GOpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHHH XMMHMYECKUX PEAKLWN, U3rOTABINBATh MOJEIN MOJIEKYJ OPraHHYECKHX BEIIECTB
JUISL WILTIOCTPALIMK UX XMMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJAcCy/TpyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh UM Ha3BaHMA No cucrteMarnyeckor Homenkmnatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOb, TJIMIEPHUH, (EHON, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYyalHsIX, CBSI3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYypaLus OSJIKOB ITpHU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPH 00paIlieHuu
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3yIbTaThl XHUMHUYECKOTO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbica mnokaszatens [I/JIK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmerHsble pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKast XUMUs OTPAXKaroT:

c(OPMHPOBAHHOCTD IIPEJICTABICHHUN: O XMMUYECKOH COCTABIIAIOLIEH €CTECTBEHHO-HAyYHON
KapTHHBl MMpa, POJIM XMMUU B IIO3HAHUM SIBJICHUH NMPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYJbTYpBhl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMON [UIS pELICHUS
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
HOPUPOIHOI cpere;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOINOJArarolue
HNOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTa/NIM4YecKass  pelérka, TUIBl XUMHUYECKUX  peaklHi, pacTBOp, 3JIEKTPOJIMTBHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklii, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
JyccolManuy, nepruoauueckuit 3akon . M. MenzaeneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB,
3aKOH COXPaHEHMsI M NPEBPALICHUS SHEPrHMM NPU XUMUYECKUX DPEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHMUSI, JIEKAIIMEe B OCHOBE IOHHMMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY M IPAKTUUECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE NMPU3HAKU MOHATUH, YCTAaHABINBATh
UX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
dopMysl BEIIECTB W YpPaBHEHUM XHMHUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYSCKHX BEIIECTB (yrapHbIid Tas3,
YTIEKUCHBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NUTbEBAs COJa, NMUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJIsIpHasi, MOHHAas, METaJIM4ecKas), XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTENbHYI0 U
IPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUK;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B pEaKIMM BEIECTB, TEIUIOBOro 3(dexra peakin Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMH, peaklMd MOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00paIIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATD
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKaLMK, IHTEpHET U APYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIEeW MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBbI
onpeeIEHHBIX BEIIECTB, MOHUMAast cMbICT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11st 3anucy XuMu4eckux GopMyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 0 0
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJIKAHBI 2 0 0
29 HenpenenbHble yriieBOJOPOIbI: AJIKEHBI, 5 0 1
' AJKaJMEHbI, ATKUHBI
2.3 ApoMaTHYeCcKHe yTIeBOTOPOIBI 2 0 0
54 [TprposHbIE HCTOYHUKH YTIIEBOLOPOIOB U 3 1 0
' uX repepaboTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3 0 0
Anpaeruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTHARL Bap 7 0 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ileproamueckas cucTeMa XUMUYECKHX 3 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MeTais 0
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9 0 0
BEIICCTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3yYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
MpegmeT M 3HAaYEHME OPraHUYECKON XUMUM.
1 i 1 0 0
OcobeHHOCTM OpraHUYeCcKUX COeAUHEHWNIA. 02.09.2023
Teopus XMMMUYECKOTO CTPOEHMUSs
A.M.bytneposa. U3omepbl. CocTaBneHue
2 1 0 0
dopmyn M30MepOoB. HomeHKknatypa 09.09.2023
OpraHUYeCcKMX CoeaUHEHUN.
DNIeKTPOHHAs NpUpoaa XMMUYECKON CBA3U B
OpraHUYecKmx COeINHEHUAX. AABneHue
3 Y 1 0 0
rmépmamnsaumm aTOMHbIX opbutane. 16.09.2023
Knaccudumkaums opraHnMyeckunx BeLLecTs.
1.AnKaHbl: [omonorua, nsomepums 7]
4 1 0 0
HOMEHKNaTypa. 23.09.2023
2.®du3nyeckme M XMMWUYECKME CBOICTBA
5 1 0 0
afikaHoB. Mosiy4yeHne 1 NpUMMeHeHne anKaHoB. 30.09.2023
3.UnKnoankaHobl.
6 1 0 0
07.10.2023
4.AnKeHbl. ANKUHbI. ANKagMeHbl: rOMOOTUA,
7 1 0 0

n3omepuma n HOMEHKNATypa

14.10.2023




5.Xumunyeckme  CBOWCTBA, MOJIy4eHME U

8 npuMmeHeHue 3TuIeHa. 21.10.2023
6.MpaKkTnueckaa pabora Nel. [MonyyeHue
9 3TUNEHA U U3YYEeHME ero CBOMCTB 28.10.2023
7.XMMUYECKME  CBOWCTBA, MOJlyYeHMEe U
10 npMMeHeHWe AUBUHUAA U aLleTUIeHa. 11.11.2023
8. ApomaTuyeckue yrnesogoponbl. beHson.
11 CoctaB, 3/1eKTPOHHOE W MPOCTPAHCTBEHHOE
cTpoeHue. 18.11.2023
12 9.Xummn4yeckue coricTea beH3ona 1 Toyona.
25.11.2023
13 10.0606wwatowmit ypok no teme 4
02.12.2023
14 11.KoHmponbeHas paboma Nel
09.12.2023
1.MoHATMe o] cnupTax. MpepenbHbie
15 O4HOATOMHbIe CNUPTHbI. BOAOpOp,HaFI CBA3b. 16.12.2023
2.MetaHon 1 3TaHon. [llonyyeHne u
16 XMMMUYECKNE CBOMCTBA OL4HOATOMHbIX CIMPTOB. 23.12.2023
3. MHoroatomHble CAMPTbI: 3TUNEHTNKOb U
o FAMLEpUH. 13.01.2024
4.®eHonbl.
18

20.01.2024




1.Anbpernabl:  nM3omepusa, HOMEHKIaTypa,

19 dusnYecKme N XMMMUYEeCKne CBOMNCTBA. 27.01.2024
2.[MlonyyeHne n npyMmeHeHne anbaernaos.
20
03.02.2024
3.KapboHoBble KMUCNOTbI: [omonorus,
21 n3omepus, HOMeHKNaTypa.  ®dusmyeckume
CBOMCTBA KApPOOHOBbLIX KMUC/IOT. 10.02.2024
4. XMMnyeckne  CBOMCTBA UM MOAYyYeHUe
22 KapboHOBbIX KMCNOT. CNOXKHbIEe 3dMpPbI. 17.02.2024
5.MpakTnueckaa pabora No2. KauyecTBeHHble
23 pPeaKunm OpraHMYeCcKUX BELLLECTB. 24.02.2024
24 6.0606WarWmin ypok no teme 6.
02.03.2024
o5 KoHmponbHasa paboma No2.
09.03.2024
1.MoHaTne 06 aszoTcoaeprKallmx opraHUYECcKNX
26 coeguHeHnAax. AMUHBGL. 16.03.2024
2.AHUNNH — npeacTaBUTENb aPOMATUYECKUX
21 aMUHOB. 06.04.2024
3.ApomaTtnyeckue reTepounKanyecKkme
28 coeguHeHua.

13.04.2024




1. unpbl — TpuUraMuepuabl: COCTas, CTPOEHUE,

29 CBOWCTBaA. 1 20042024
2. Knaccudwmkaumsa yrnesogos. [ntoKosa:
30 CTPOEHME, CBONCTBA, NPUMEHEHME. 1 27.04.2024
3. CnoxHble yrnesoapl. Caxaposa. Kpaxman u
3 Hennionosa. . 04.05.2024
32 4. AMMHOKUCNOTbI. 1
11.05.2024
5. benku: KnaccudpuKaums, NpocTpaHCTBEHHOE
33 CTpoeHme un colicTBa. CMHTE3 besnKa. 1 18.05.2024
34 6.MToroBas KOHTpPO/IbHaA paboTa. 1
25.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




Ne CopepxaHune Kon-Bo Latbl ObopyaoBaHue
ypo YPOKOB
Ka (pasaensl, Tembl) Yyacos nposeneHun
no no
naaHy dakTy
1 1.MoBTopeHMe Kypca xumun 10 Knacca (14) 05.09.2023 Ounck Xumma 10-11
Knacc. Tabnaunua
CtpoeHune aToma
1. TeopeTnyeckne ocHoBbI XMmmu (194.) 1.1. BaxkHellne XMMUYECKME NOHATUA U 3aKOHbI (4 4)
2 2. XUMMYECKUI anemeHT. HyKknmapl. M30Tonbl. 3aKOHbI COXPaHEHMA MACCbl U 3HEPTUK 12.09 Anck Xumua 10-11
B XMMUMW. Knacc. Tabaunua
CtpoeHune aToma
3 3. Mepuogunyeckmin 3akoH. PacnpepeneHne sneKTPOHOB B aTOMax 3/IEMEHTOB MaJiblX 19.09 nexsa
1 60N1bLINX NEPUOLOB.
4 4. MNonoxeHne B NEPUOAMNYECKON CUCTEME BOAOPOAA, NaHTAHOUAO0B, aKTUHONAOB U 26.09 Tabavua Tunbl
WCKYCCTBEHHO NOJIlyYeHHbIX 31€MEHTOB. XMMUYECKOW CBA3N




5 5. BaneHTHOCTb U BaNeHTHbIE BO3MOXHOCTN aTOMOB 03.10 Tabnuua Tunel
XMMMYECKOW CBS3U
1.2. CtpoeHue BewecTsa (3 u)
6 6. OCHOBHble BMAbl XMMUYECKOM CBs3U. MOHHasA U KOBaseHTHaA CBA3b. 10.10 Moaenun
MeTannunyecKkas csasb. BogopoaHan cBA3b. KpUCTaNan4eckux
peLlweToK
7 7. NMpocTpaHCTBEHHOE CTPOEHNE MONEKY. 17.10 nexsa
8 8. CTpoeHune Kpuctannos. Kpuctananyeckne pewéTkm. 24.10 ncxs
MpuYMHBbI MHOrOO6pPa3usAa BeLLecTs
1.3. Xumuueckue peakuymm (3 y)
9 9. KnaccudumKkauma XMMUYECKMX peakLLmi 07.11 Tabaunua Tunol
XMMUYECKUX peaKkumm
Anck Xumua 10-11
Knacc
10 10. CKOpOCTb XMMUYECKUX peaKkuunit. KaTanms 14.11 Pa3gaTouHbIi
maTepwuan,
MWKposiabopaTopuu,
MHCTPYKumn T.b.
11 11. Xummnyeckoe paBHoBecue 1 YCJA0BUA ero CMeLLLeHnA 21.11 Tabnanua Xmmmyeckoe

paBHOBecCHe




1.4.P

acteopbl (5 4)

12 12. ncnepcHble cucTemMsl. 28.11 Aunck. Xumua 10-11
Knacc
13 13. Cnocobbl BbIpaXKeHMA KOHLLEHTpaLMn pacTBOPOB. 05.12 Anck. Xummna 10-11
Knacc
14 14. Mpakmuyeckasa paboma 1 «lNpuroToaeHne pacTBOPOB C 3a4aHHON MONAPHOMN 12.12 Jem: cpeabl BOAHbIX
KOHLLeHTpaumemn». pacTBopos
15 15. dnekTponanTnyeckasa guccoumnauma. BogopoaHoln nokasaTenb. Peakumm MOHHOrO 19.12 Anroputm
obmeHa. COCTaB/IeHUA
ypaBHEHMW
OKUCNUTENbHO-
BOCCTAHOBUTEJIbHbIX
peakummn.
16 16. TMApoanN3 OpraHNYecKMX N HEOPraHUYECKUX coeamMHeHU. JTabopaTopHble ONbITbI. 26.12 Anck Xumma 10-11
OnpepeneHune peakumn cpebl YHUBEPCAbHbIM MHAMKATOPOM. Maponuns conen Knacc
1.5. dneKkTpoxummnyeckme peakumm (4 4)
17 17. Xummnyeckme UCTOYHUKM TOKA. PAg, cTaHAApPTHbIX 9/1eKTPOAHbIX NOTEHLMa0B. 09.01 Anck Xumua 10-11
Knacc
18 18. Koppo3na metannos n eé npegynpexgeHue 16.01 nexa
19 19. 3neKkTponus. 23.01 nexa




20 20. KoHTposnbHana paboTta 1 no Teme «TeopeTuyeckme 0CHOBbI XMMNUU» 30.01 Anck Xumma 10-11
Knacc

2. HeopraHuyeckasn xumus (11 y)

2.1. MeTannbl (6 u)

21 21. ObuLas xapaKTePUCTUKA M CNOCODBbI NOAYYEHMA METa//OB. 06.02 Anck Xumma 10-11
Knacc

22 22. 0630p MeTanInyYeckux afiemeHTos A- n b-rpynn. 13.02 Anck Xumma 10-11
Knacc

23 23. Megap. LIMHK. TutaH. Xpom. Keneso, HMKeNb, NNATUHA. 20.02 Tabnunua ruaponnsa
cone

24 24. CnnaBbl METaNNOB. 27.02 NCX3. Anck Xmmma 10-
11 knacc

25 25. OKenabl M TMApPOKCUAbl MeTanoB. 05.03 NCX3. Aunck Xmmma 10-
11 knacc

26 26. Mpakmuyeckaa paboma 2 «PelueHne 3KcnepMmeHTasibHbIX 33434 No Teme 12.03 INEeKTPOXMMUYECKMI

«MeTannbi».

HemoHctpaumn. ObpasLbl METANN0B N UX COeAMHEHUI, cnaaBoB. Bsaumopeincteme
MEeTa//I0B C KUCIOPOAOM, KUCAOTamK, Boaoi. [lokasaTenbcTso ambpoTepHOCTH

pPAL HANPAXKEHNI
meTanno.. Konnekumsn
MeTannos




aNlOMUHUA M ero rmapokcuaa. Bsammogaeicteme meam 1 xenesa c KUCI0pPoaoM;
B3aMMOAENCTBUE MeAM U Kenesa C KUC/I0TamM (cepHasn, consHasn). MonydyeHue
rmapokcngos meam (LU) u xpoma (L), okcnaa mean. BsammopelictBue OKCUMAOB U
r’MAPOKCUAOB METaNoB C Kucnotamu. [lokasaTenbcTBo ampOoTepPHOCTU COeINHEHNA
xpoma (LL).

2.1. HemeTannbl (5 4)

27 27. 0630p HemeTanoB. CBOMCTBA U NPUMEHEHME BAXKHENLLMX HEMETA/JIOB. 19.03 Pa3gaTouyHbIN
maTtepwman,
MUKponabopaTopuu,
UHCTPYKumn T.b.

28 28. O6ULas xapaKTEPUCTUKA OKCUAO0B HEMETA//IOB U KUC/IOPOACOAEPIKALUNX KUCOT. 02.04 PaspaTouHbIl
OKUCANTE IbHbIE CBOMCTBA CEPHOM M a30THOM KMCNOT. BogopoaHble coeanHeHuA marepuan,
HemMeTannos. MUWKposiabopaTopuu,

UHCTPYKumn T.b.

29 29. F'eHeTMYECKana CBA3b HEOPraHMYECKNX U OPraHNYECKNX BELLLECTB 09.04 Ncxa, pag

HaNPAXKeHUM
MEeTannos

30 30. Mpakmuyveckaa paboma 3 «PelleHne sKcnepuMeHTaNbHbIX  33a4ay no Teme 16.04 Ncxa, pag

«HemeTannbi». HaNpAXeHUN
MEeTaNNos

31 31. KoHTponbHas paboTa 2 no Teme «HeopraHuyeckan xumua». JleMoHCTpaLuu. 23.04 Mogaenb
O6pasubl HemeTannoB. Moaenu KpUCTaNANYECKUX  PELLETOK afimasa U rpadumra. NPON3BOACTBEHHOTO
MonyyeHre ammmnaka u xJIOpoOBOAOPOAA, PaACTBOPEHWE UX B BOAe, AOKA3aTeNbCTBO LMKAa

KMCNOTHO-OCHOBHbIX CBOMCTB 3TUX Bewects. CKuraHme yrna n cepbl B KUCA0poae,




onpeaeneHne XMMMYecknux CBOMCTB NPOAYKTOB CropaHus. Blanmoaencrene c meabto
KOHLUEHTPUPOBAHHOM CEPHOM KMUC/IOTbl, KOHLLEHTPMPOBAHHOM U pa3baBneHHOM
a30THOM KMCNOThI

3. XumuaA m *n3Hb (3 y)

32 32. XMuA B NPOMBbIWAEHHOCTU. MPUHLUNBI XMMUYECKOrO NPOM3BOACTBA. XMMUKO- 1 30.04 Mogaenb
TEXHOJIOTUYECKNEe MPUHLMMNbI NPOMBbILLJIEHHOrO NOJlyYeHUA MeTaanos. [ponssoacTeo NPOU3BOACTBEHHOIO
yyryHa v ctanm. LMKNa

33 33. Xumusa B 6bITy. XMMUYECKan NPOMBbILLIEHHOCTb W OKpY:KatoLan cpeaa. 1 07.05 Aunck. Xumua 10-11

Knacc npeseHTauma

34 34. WToroBbIi ypoK No Kypcy xumumn 11 Knacca. 1 14.05 Anck. Xumua 10-11

K/acc npeseHTauma
JdemoHcTpaumm. ObpasLbl cpeacTs 6bITOBOM XMMMUM, MHCTPYKLMMU NO UX MPUMEHEHWUIO
Utoro: 34y K/p-3 Mp/p-3




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 00111ecTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






