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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOToO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIENTyabHbIe monokenus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYyphl YEJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBBbIO U IPUPOJHOM Cpere.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XuMHs», CoAepkKaHue U OCTPOEHHUE KOTOPOIro
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4EToM OOIIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEICTaBIECHUS]
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHHUS.

TecHO B3anMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TJI00albHBIX MpoOJeM YCTOHYMBOIO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM 10 HEOPTAHUYECKOW XUMHH (C BKIIFOUCHHEM
3HAaHUH U3 001IeH XUMUM) U OpraHrnuecKoi Xxumun. PopMHUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAci€HHbIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
jJononHsAercss B Kypcax 10 wum 11 KiaccoB »aneMeHTaMu COJAEpX aHUSA, HMEIIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a7ad. B mernom coaepxanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHWYECKOTO U OPraHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOseM, a Takxke MmpodiieM cOepeskeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil Mo XMMHHU TOAXOAbl K ONPEIEICHUI0 COJAEPKAHMS W TOCTPOEHHUs MpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM ACITSAHOCTH, 3aHIMAIOIICH BaAXKHOE MECTO B ITIO3HAHUU XUMHUH.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEHETO 00111ero o0pa3oBaHusl, TP OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHHs IMpelIMeTa HampaBlICHUEM IEPBOCTEIICHHON 3HAYMMOCTH TPAJIUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKH 3PCHHSI TAaKOW TOJXOJ K ONPEISICHHUIO Ieled H3ydeHUs
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieaT KIJIIOUEBbIE MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
porpaMMe 1o XMMHUU YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTIa€TCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIepKaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTeIbHONW OpraHU3alluu, BIaJEIONIero He HabopoMm
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHHSMH AKTHBHOTO
MOJTyYEHUS 3HAHWUH Y IPUMEHEHUS MX B PEATbHOU KU3HU JIJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBM3M Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWA B KOHKPETHBIX >KU3HCHHBIX CHTYAIlHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHNA),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOUCKA, aHaimu3a W 00paboTku uHMOpPMAIUU, HEOOXOIUMBIX [JIi MPUOOPETEHUS] OIBITA
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BHUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIS TIOMCKA M aHAJTN3a YIeOHOW M HAyYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U IIPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
IIOTOJIHEHUSI YHEPreTUUYECKUX PECYpCOB U COXPAHEHUs INPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM maHe cpemHero obimiero o0pa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmrero oopazoBanus, coctasisieT 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henenmo), 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 IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[Ipencrasienue o K1accupUKAIMA OPraHUYeCKUX BenlecTB. HOMEHKIaTypa opraHnyecKux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBUAIbHbIE Ha3BaHUS BaKHEHIIUX IPEICTaBUTENEH KJIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkiuH TUIPUPOBAHHS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, FaIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYEeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peaKyuu 2ai02eHUpPOSanUs U HUMpOBAaHUs), NoiyyeHue u
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenne. CnocoObl nepepaboTKy HEPTH: IEPErOHKA, KPEKUHT (TEPMUUECKHI,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, koyutekun «HedTe» n «Yronp», MonennupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

®deHoul: cTpoeHUEe MOJIEKYIbl, (PU3UYECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MbliIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(pHUKALMs YIIIeBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKJEHHE B MPHUPOJAE, MPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOou3, KaUeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CupTOB (B3auMojelcTBUe ruuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHudeckue coenuenus. Gruznueckrue 1 XUMHUYECKHe
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b



benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M WX MPEeBpaLICHUI: HaOII0IeHUEe U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUs

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsIs MoJyeKyaspHass macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepUMEeHTaIbHBIE METObl M3YUYCHHUsI BEIECTB U WX MPEBPALLCHHI: O3HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4yKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC IOHSATHS: SIBIICHHE, HAY4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIOJCHHE, HW3MEpEHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3HMUECKHUE BEIMUMHBI U €TUHUIIBI KX
U3MEpEHUsI.

Bbuonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHS: MHUIIEBIe MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTM4ecKas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOoBEJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AmnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoandeckoin cucreMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kajuii, KaiblWii, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJPOKCHUIA aJTFOMUHUS C paCTBOpPaMU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIUAIIAX IPOMBIIUICHHOTO MOJIYYEeHHU S BOXKHEHITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPraHMYECKUE U MUHEPAIbHBIC yI00PEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHbBIX CBA3€H MPU U3y4yeHUU OOIIEeH U HEOPraHMYECKONW XMMHHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, Kiaccu(dUKanus, TMNEPUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaaIuoaKTUBHOCTb, MOJIEKYJIA, SHEPTETHUYECKUN YpPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAaeMbIE, TOTLIIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIHUTATEJIbHOU JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIaMU MOBEIEHMsI, CHOCOOCTBYIOIIMMHU MpolieccamM
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH JeSITeIbHOCTH 00YJaIOLINXCS MO peaTu3aliiy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPEICTaBICHNUs O COLHUAIBHBIX HOpMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY M apryMEHThI IPYTHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IpoIlecCy TBOpPUECTBAa B 0O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOU XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUA LEHHOCTEH 3I0pOBOr0 M 0e30MacHOro obpasza >KU3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTU TIPaBUJ WHIMBUIYAIBHOTO M KOJUJICKTHBHOTO ©0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-HCCIIEIOBATEIBLCKOM JICSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MpOodeccHuid pa3IuyHOTO pojia, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
MpoQeCCuu U pean3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JTUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSTHS JIEWCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIC HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJICEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B ITO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMUs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PCHUCCKHUEC 3HAaHWA W YHHBCPCAJIBbHLBIC y‘I€6HI>I€ HeﬁCTBHﬂ B [O3HABaTEJILHOU H
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IIEIISIMH;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMAaTPUBAEMBIX SBJICHUSX, (POPMYIHpPOBATH BBIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMMHUYECKOH pEakUud — TpU PEleHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUIHBIX BUIOB U (HOPM MPECTaBICHUS, KPUTHYECKH OIIEHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT HCIOIB30BAaHHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TpPU pPadOTE C XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBAHMSI MMO3ULIUN B XO7e 00CYXIeHUS U 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITeIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMHUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
MOHATUS (XUMUYECKUH AJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHHM, (DAKTOIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JAEeSTEIBbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEPHBIC MPU3HAKK TMOHSITUN, YCTaHABIUBATh
WX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) (GOPMYIT OPTaHUYECKHX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAICKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpynmne COeauHEHUN
(YrJIeBOIOpPOaBI, KHUCIOPOJ W A30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 2TaH, STWJCH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX DPEAKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MMPABUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTHM B ILEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JEHCTBHS HA OpraHHU3M
YeJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B MO3HAHWUM SIBJICHUM MPUPOJBI, B (POPMUPOBAHUH MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklii, XUMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUYECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dbopMyn BEIIECTB W YypaBHEHUN XHMHUYECKUX pEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEIIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€Has W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJISIpHAs, MOHHAs, METa/NIMYecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHUS CBOMCTB XMMHMYECKHX OJJIEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE N'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HakaM (YMCIy U COCTaBy pearupylolluX BELIECTB, TEIJIOBOMY 3(QexTy peakiuu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, Y4aCcTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX NPUHILMIAX M 3KOJOTHYECKHX MpoljemMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasznmokeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeleleHHe Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIeHUE SKCIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJAaTh MpaBHJIa SKOJOTHYECKH Ieeco00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYArOMIUXCSl: YMEHUE HCIIONIBb30BaTh PENbEPHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Wroro mo paszneny 13
Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VYriaeBoasl 3 1




Hroro no pasneny

Pasznen 4. A3oTcoaeprxaiye opraHuyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonmokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX 7
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 7
' BEIIECTB
13 XHUMHYECKUE PEAKITUN 7 1 1
14 PactBops1 7 1 1
Hroro no paszneny 28
Pasjnen 2. Heoprannueckasi xumusi
2.1 Mertabl 12 1 1
2.2 Hemeramibt 10 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazaeny 24
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb
3.2 XUMHAYECKUH TIPAKTUKYM 4 4
33 HToroBast KOHTpONIbHAs pabOTa U aHAIIU3 3 1

paboThI




Hroro no pazaeny 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuuecku tupposkie
Bcero o0pa3oBaTeJIbHbI
padoThbI e padoThlI
e pecypchl
[Ipenmer opraHnmyeckoil XUMuM, €€ BOSHUKHOBEHHE bubamorexa IOK
1 ’ ’ 1 https://m.edsoo.ru/
pa3BHUTHE U 3HAYCHUE 8632006
Teopust cTpoeHuUs OpraHNYECKUX coeTUHEHHH A. M. bubamorexa LIOK
2 BbytnepoBa, €€ OCHOBHBIE TIOJIOKEHHS L hitps://m.edso0.1u/
’ 863e20d6
[IpencraBnenne o kiaccuPpUKAIUN OPraHUIECKUX bubnnorexa [HOK
3 BerecTB. Homenkiarypa (cucteMaTuyeckas) u 1 https://m.edsoo.ru/
TPUBUAJIbHBIE HA3BAaHUS OPTaHUYECKUX BEILIECTB 863e20d6
bu6mmoreka [IOK
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUSCKHI PsijT 1 https://m.edsoo.ru/
863e20d6
bu6nmoreka [JOK
5 MertaH 1 3TaH — MPOCTEHIINE MTPECTABUTEIN ATKAaHOB 1 https://m.edsoo.ru/
863e20d6
bu6nmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edsoo.ru/
863e20d6
OTWIIEH U NPOINMIIEH — MPOCTENIINE NPEACTaBUTEIN Bubmiorexa LIOK
7 1 https://m.edsoo.ru/

AJIKCHOB

863e20d6
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[IpaxTuueckas padora Ne 1. «[lomyuenue sTuieHa u

bubmuorexa [JOK

8 U3YYEHHUE €r0 CBOMCTB» hitps://m. edso0. "/
863e20d6
bubmuoreka [JOK

o e e et 1

y4 ydyKa U pe3HHBI 86322006
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuorexa [JOK
10 TOMOJIOTUYECKHUH Psill. ALCTHIICH — MPOCTSHIIHIA https://m.edsoo.ru/
HPE/ICTABUTEIb ATKHHOB 863e20d6
bubmuorexa [JOK

11 BbIumciIeHUs 110 YPAaBHEHUIO XUMUYECKOM PeaKIiu https://m.edsoo.ru/
863e20d6
bubmuorexa [JOK

12 Apenbl: 6eH30J1 U TONTy0J. TOKCHYHOCTH apEHOB https://m.edsoo.ru/
863e20d6

I'eneTnveckas cBs3b yriieBOJOPOIOB, IPUHAICKAIINAX bubamorexa IOK
13 K PASIHHEM KTACCAM https://m.edsoo.ru/
863e20d6
[IpupoiHBIE HCTOYHHUKH YIJIEBOJLOPOIOB: IPUPOIHBII bubnnorexka [JOK
14 ra3 U MOMyTHbIe He()TSIHBIC T'a3bl, HEPTh M MPOIAYKTHI €€ https://m.edsoo.ru/
nepepaboTKu 863e20d6
IIpupoaHbIE HCTOYHUKH YTIIEBOLOPOAOB: IIPUPOAHBIN bubnuoreka [IOK
15 ra3 U MOMyTHbIe He(TSHBIE Ia3bl, HEPTh U MPOAYKTHI €€ https://m.edsoo.ru/
nepepaboOTKu 863e20d6
bubmuorexa [JOK
16 KonTtponbHas pabota no pasneny «YTriaeBoaopoab» https://m.edsoo.ru/

863e20d6



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6

HpeI[eJIBHBIe OAHOATOMHBIC CIIMPTHI: MCTAHOJI U

bubmuorexa [JOK

17 sranoi. Bogoponnas cBs3b hitps://m.edso0.r/
’ 863e20d6

bubmuoreka [JOK

18 MHOroaToMHBIE CITUPTHI: STHIICHIIIMKOIb U TIULEPUH https://m.edsoo.ru/
863e20d6

DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NYESCKUE U Bubmiorexa LIOK

19 XHMHYECKUE CBOMCTBA HpI/IM’eHeHI/Ie ttps://m.As00.ru/
’ 863e20d6

bubmuorexa [JOK

20 Anpaeruasl: GopMaibIerua U aneTanbAerua. AIeToH https://m.edsoo.ru/
863e20d6

OZIHOOCHOBHEIE TIPEIENIbHbIE KAPOOHOBBIE KMCIIOTHI: bubmmorexa LIOK

21 https://m.edsoo.ru/
MypaBbHHAs U YKCyCHast 86302046

29 HpaKTI/I‘-IVeCKaSI pabota Ne 2. «CBoiicTBa pacTBOpa Eggi?f;iii?ﬁl
YKCYCHOM KHCIIOTBI» 86362046

CreapuHOBast ¥ OJICHHOBAsI KUCIIOTHI, KaK bubnuorexa LIOK

23 TIPEICTABUTEITN BBICIITUX Kap6OHOBI>I’X KHCIIOT ttps://m.eds00.ru/
863e20d6

MblTa KaK COJTH BBICIIMX KapOOHOBBIX KUCIIOT, UX bubmorexa LIOK

24 . ’ https://m.edsoo.ru/
MOIJOIIIEE JIEHCTBHE 86302046

Croxubie 3(hUpbl KaK POU3BOIHBIE KAPOOHOBBIX bubmorexa LIOK

25 https://m.edsoo.ru/

KHUCJIOT. FI/II[pOJ'II/IS CJIOXKHBIX 3(I)I/IpOB

863e20d6
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XKupsr: ruaponus, npuMeHeHne, OnoIorHIecKas poib

bubmuorexa [JOK

26 1 https://m.edsoo.ru/
7HPOE 863¢20d6

YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme Bu6mnorexa LIOK

21 IPEICTABUTEIIN: I‘JI’IOKOSa (GpykTo3a, caxaposa L https.//m.eds00. 0/
' ’ ’ 863e20d6

bu6mmoreka [IOK

28 Kpaxman u 11e/10103a Kak mpupoIHbIe MOJTUMEPhI 1 https://m.edsoo.ru/
863e20d6

KonTposbHast paboTa 1o paszeiy bubmorexa LIOK

29 «Kucnopozacoaepskaiiye opraHn4ecKue COeIUuHEHHUS 1 hitps://m.edso0./
863e20d6

bubmuorexa [JOK

30 AMUHBL: METHJIAMUAH ¥ aHUJINH 1 https://m.edsoo.ru/
863e20d6

AMUHOKHCIOTHI Kak aM(pOTepHbIE OpraHUYECKHe Brbmiorexa LIOK

31 COEIMHEHUS, X OMOJIOrMYECKOE 3HAYeHHE. [lenTuasl . https://m.edsoo.ru/
’ ' 863e20d6

Benku Kak mpUpo/IHbIe BEICOKOMOJIEKYIIIPHBIC bubmmoreia LIOK

32 coenuHeHHs 1 https://m.edsoo.ru/
863e20d6

OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX bubmorexa LIOK

33 coennHenii 1 https://m.edsoo.ru/
863e20d6

OCHOBHBIEC METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX bubmorexa LIOK

34 coeaunenuii. [Imactmacchl, KaydyKku, BOJIOKHA L https://m.eds00.ru/
' ’ ’ 863e20d6

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n Tema ypoka Beero Kourpoabusie  IIpakTuueckue  00pasoBaTejbHbIe
padoThbI padoTbI pecypcsl

1 Atom. XuMuueckuii 35ieMeHT. M30TorEbl. 1 bubmuorexa [JOK
IosTopenue npoiinenHoro 8 10 K. https://m.eds00.ru/863e20d6

5 3aK0H COXpaHEHUsI MACChl M SHEPTUU B XUMHUHU 1 bubnnoreka [JOK

https://m.edso0.ru/863e20d6
[Iepnoanueckuii 3axoH. Pacnipenenenue

3 AJIEKTPOHOB B aTOMAaX 3JIEMEHTOB MaJbIX 1 Bubmrorexa LIOK
IIepHOI0B. https://m.edso0.ru/863e20d6
PacnipeneneHue 351eKTpOHOB B aToMax OOJIBIIMX Bu6miorexa I[OK

4 1
TICpHOS0B https://m.eds00.ru/863e20d6
[Tonoxenue B [ICXD Bonopoaa, TaHTAaHOUIOB,

5 AKTUHOMJIOB UCKYCCTBEHHO MOJYYEHHBIX 1 Bubnuoreka [LIOK
3IIEMEHTOR https://m.edso0.ru/863e20d6
BaneHTHOCTB U BaJICHTHBIC BOBMOXHOCTH Bu6morexa [IOK

6 1
aTomMoB https://m.eds00.ru/863e20d6

, [Tepuoanueckoe H3MEHEHNE BaIECHTHOCTH U . Bu6miorexa I[OK
PafuycoB aTOMOB. https://m.eds00.ru/863e20d6

8 Tema 2. Ctpoenne BemectBa (7 4acoB) 1 bubnuotexa [JOK

https://m.eds00.ru/863e20d6
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OCHOBHBIE BUIBI XUMHUYECKOH CB3M MoHHAasa 1

bubnunoreka LIOK

o KOBAJICHTHA CBA3H https://m.eds00.ru/863e20d6
CocraBieHue JIeKTPOHHBIX (POPMYIT BEIIECTB C BuGnorexa [TOK
10 xomanentioii ceasbio https://m.eds00.ru/863e20d6
11 Merannuueckas cBA3b. BogopoaHas CBs3b. Bu6mmoteka [JOK
https://m.edsoo0.ru/863e20d6
12 IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI bubnnoreka [JOK
https://m.edso0.ru/863e20d6
Crpoenue kpuctamioB. Kpucramimaeckue BuGmorexa LIOK
13
PCIICTKH. https://m.edso0.ru/863e20d6
14 [TpuyrHBI MHOTOOOPA3Us BELIECTB bubnnorexa [JOK
https://m.edso0.ru/863e20d6
KonTpoubnas padora Ne2 nmo remam
15 «BaxkHeilimme xXuMu4yecKue MOHATHSA U bubmmorexa [IOK
3aK0HBD», «CTpOeHHE BelecTBa» https://m.edso0.ru/863e20d6
16 Knaccugukarus XuMHUUecKux peakuui bubmuoteka [IOK
https://m.edso0.ru/863e20d6
17 Knaccudukamnms XuMruaeckux peakiuit bubmuoreka [IOK
https://m.edso0.ru/863e20d6
18 CKOpOCTh XUMHUYECKUX PEaKITUi bubmuorexa [IOK
https://m.edso0.ru/863e20d6
CxopocTh xuMudeckux peakuid. Kunetnueckoe BuGmnorexa [TOK
19
YPaBHCHHC PCAKIIIH. https://m.eds00.ru/863e20d6
20 Karamus but6mmoreka [IOK

https://m.eds00.ru/863e20d6



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6

XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0

bubnunoreka LIOK

21
CMCHICHH https://m.eds00.ru/863e20d6
Ypok-00001IeHne 1Mo Teme «XUMHYECKUE BuGnorexa [TOK
22
PCaKIHID https://m.eds00.ru/863e20d6
Tema 4. PactBopsl (7 yacos) bubnuorexa [JOK
https://m.edso0.ru/863e20d6
23 JlucriepcHbIE CUCTEMBI bubnuoreka [IOK
https://m.edso0.ru/863e20d6
24 Crioco0bI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB bubmmoreka [JOK
https://m.edso0.ru/863e20d6
Pemienue 3agau Ha MPUTOTOBJICHUE pacTBOpa BuGmorexa [IOK
25 OHpeIleﬂeHHOﬁ MOJI?IpHOﬁ KOHLCHTpAUun https://m.EdSOO.rU/863620d6
IIpakTnyeckas padora Nel Ilpurorosienue
26 pacTBopa ¢ 3aIaHHO MOJISIPHOI BH6H.H0TGK3 HOK
KOHIEHTpawueii https://m.eds00.ru/863e20d6
DIIEKTPONUTHYECKAs JUCCOLHAITHS. BuGamorexa [IOK
27 i
Bonopoabi noxasaren. https://m.eds00.ru/863e20d6
28 Peaxknuu monHOTO OOMEHa bubmmoteka IIOK
https://m.edso0.ru/863e20d6
I'maponu3s opraHuYecKUX U HEOPTraHUUYECKUX BuGamorexa LIOK
29 i
COCAMHCHHH https://m.eds00.ru/863e20d6
30 XuMHYECKHUEe UCTOYHUKHA TOKa but6mmorekxa [IOK

https://m.eds00.ru/863e20d6
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PSII[ CTAaHAAPTHBIX 3JICKTPOJAHBIX ITOTCHIIMAIOB

bubnunorexa LIOK

31 https://m.edso0.ru/863e20d6

32 Koppo3us MeTauioB U ee mpeaynpexiacHue Bu6mumoteka [JOK
https://m.edso0.ru/863e20d6

33 DIIEKTPOJIN3 bubmuorexa [JOK
https://m.edso0.ru/863e20d6

HTorosasi koHTpoJbHas padora Ne3 3a |

34 noJsiyroaue no pasaeiy «Teopernyeckue bubanorexa LHOK
OCHOBLI XHMHID https://m.edso0.ru/863e20d6

Tema 6. Metaibl. (12 yacos) bubnuoreka [{OK
https://m.edso0.ru/863e20d6

35 OO0m1as XxapakTepUCTUKA METAIIOB bubmmoreka [JOK
https://m.edso0.ru/863e20d6

36 0O0630p METALTUYECKUX AIEMEHTOB A-TpyIII bubmmoreka [JOK
https://m.edso0.ru/863e20d6

OO6muit 0030p METaNIMYECKUX FJEMEHTOB b- Bu6miorexa I[OK
37 Tpymi https://m.eds00.ru/863e20d6

38 Menb bubmmoteka IIOK
https://m.edso0.ru/863e20d6

39 Huak bubnuoreka [IOK
https://m.edso0.ru/863e20d6

40 Tutan u xpom bubmuoreka [JOK
https://m.edsoo.ru/863e20d6

41 Keneso, HUKEb, IUIATHHA but6mmorekxa [IOK
https://m.edso0.ru/863e20d6

42 CruiaBbl METAIJIOB bubmuorexa [{OK

https://m.edso0.ru/863e20d6
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OKCI/II[BI U TUAPOKCHU Bl MECTAJIJIOB

bubnunorexa LIOK

43
https://m.edso0.ru/863e20d6
IIpakTyeckas padora Ne2 Pemenne
a4 DKCNepUMEHTAILHBIX 32124 10 TeMe But6moreka [IOK
«MeTALIbD https://m.eds00.ru/863e20d6
45 Penrtenue 3amau bu6nmoreka [IOK
https://m.edso0.ru/863e20d6
KonTposbHnas padora Ne4 mo teme ButGmiorexa [TOK
46
«MeTaLIbD https://m.eds00.ru/863e20d6
Tema 7. «Hemeramwib» (10 yacos)
47 0030p HEMETAIIIIOB bubmmoreka [JOK
https://m.edso0.ru/863e20d6
CBoiicTBa M IPUMEHEHUE BaXKHEHIINX Bu6muorexa [JOK
48
HEMETAILIOB https://m.eds00.ru/863e20d6
CBolicTBa U NPUMEHEHUE BaXKHEUIITNX Bu6mioreka [[OK
49
HEMCTAILTIOB https://m.eds00.ru/863e20d6
OO01ast XapakTepuCTHKa OKCHI0OB HEMETAJNIOB U BuGmnorexa [[OK
50 kmcrmopopocomepKaITIX KUCIOT https://m.eds00.ru/863e20d6
CepHas KMCIIOTa U a30THAs KUCIOTHL. WX BuGamorexa [IOK
51
TPUMCHCHHC. https://m.eds00.ru/863e20d6
52 Bonopoansie coenHEHNs] HEMETAIIIIOB but6mmorexa [IOK
https://m.edso0.ru/863e20d6
53 OkucnuTenbHbIE CBOMCTBA a30THOM U CEpPHOM

KHUCJIOT

bu6nunorexa LIOK
https://m.edso0.ru/863e20d6
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54

IIpakTnyeckas padora Ne3. Pemienune
IKCIEPUMEHTATBHBIX 3a/1a4 110 TeMe
«HemeTtaynb»

bubnunorexa LIOK
https://m.eds00.ru/863e20d6

55 KonTposbHasi padoTa Ne 5 mo Teme BuGnorexa [TOK
«HemeTamas https://m.eds00.ru/863e20d6

56 XHUMHS B IPOMBINUIEHHOCTHU. [IpuHIMIIBI Bu6miorexa [JOK
TPOMBILIICHHOTO IPOU3BOACTEA https://m.eds00.ru/863e20d6

57 XUMHKO-TEXHOJIOTUYECKUE MTPUHIIHITBI
MPOMBIIIICHHOTO IMOJIy4EHHS METAJLJIOB. Bubmrorexa LIOK
TIpOM3BOCTBO YyTyHa. https://m.edso0.ru/863e20d6

cq [IpousBoAcTBO cTanu bu6nmorexa LIOK

https://m.edso0.ru/863e20d6
50 Xumus B ObITY bubmuoteka [IOK
https://m.edso0.ru/863e20d6

XuMHUYECKasi POMBIIUIEHHOCTh M OKpY>Karomiast Bu6morexa [IOK

61
cpena https://m.eds00.ru/863e20d6
ITP/P Ne4 Pemienune dKcnepuMeHTAJbHBIX Bu6miotexa [JOK

62 32712 MO0 HEOPTAHH'1ECKOH XHMHH https://m.eds00.ru/863e20d6
ITP/P Ne S Pemenne 3kCnepuMEHTAIbHBIX Bu6miorexa [JOK

°3  sanau no oprammueckoii xumum https://m.edso0.ru/863e20d6
ITP/P Ne6 Pemienue npakTH4ecKux Bu6nnorexa [IOK

64

PAaCYE€THLIX 3a1a4

https://m.eds00.ru/863e20d6



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6

ITP/P Ne7 IlosnyyeHue coOupanue u

bubnunoreka LIOK

®>  pacmosnasanme rasos https://m.edso0.ru/863e20d6
66 [ToaroToBka K KOHTPOJIBHOM paboTe bubmuorexa [IOK
https://m.edso0.ru/863e20d6
67 Hrorosasi koHTpoOJIbHasi paboTa Ne6 Bu6muotexa [JOK
https://m.edso0.ru/863e20d6
68 AHaJIM3 KOHTPOJIbHOH PadoThl Bu6mmoteka [JOK
https://m.edso0.ru/863e20d6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






