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HHOACHUTEJBHAA 3AIINCKA

[IporpamMa 1O XUMHM Ha YypOBHE CpeAHEro oémero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTeNbHOU
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIONINX OCHOBHBIC 00pa30BaTEeIbHBIC MPOTPAMMbI, I OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0OB K pa3pabOTKe MIpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIeH
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PAa3BUTUS O0YyYarOIUXCs CPEACTBaMHU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIIENTYaJIbHBIEC ITOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJATrOTOBKHU BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHHME, TIOJIY4aeMO€ BBITYCKHHKaMU  00m1eo0pa3oBaTebHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXUT
3aBEpIIAIOIIAM 3TAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPUCYIIUX IEJIOCTHOM CHCTEME XHMHUYECKOTrO o00pa3oBaHUs. OJTH IICHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB IMPHPOJIbI, (DOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KYJIbTYPHI
YeloBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO H
NpUpOIHON cpene. Peannsyercs xuMudeckoe oOpa3oBaHue 00YYAIOIIUXCS HA YPOBHE CPEIHETO
o01rero 0o0pa3oBaHusl CpeACTBAMH Y4€OHOTro mpeamera «XuMus», COAEPKaHHEe U MOCTPOCHUE
KOTOPOT'O ONpECNICHbl B MpOrpaMMme IO XHMHH C Y46TOM CcHenM(DUKH HAyKH XHUMHUH, €
3HAu€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIECTBA, a TAKXKE C Y4ETOM OOLIUX
Hesell ¥ MPUHIUIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepuanbHON KyabTyphl. OHa BHOCHUT CBOHM BKJIal B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYrMMU €CTECTBEHHBIMM HAayKaMHM, XHUMHs cCTala
HEOTHEMJIEMON YacThi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HHM KaXJ0r0o wieHa oOmiecTBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3HIaTeNbHasl, KaK HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa Ha PELIEHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTUYECKON OE€30MacHOCTH W
OXpaHbI 37J0POBBA.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CPEIHEro oOmiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUEHUS) OPHEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
POI0JDKEHHs 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsitomiuMu  IpeaMeTa  «XHUMHs SIBISIIOTCSL 0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIeH XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
IpU U3YYEHUU HpeaMmeTa o0ecleurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Ctpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01as U1 HeopraHudeckas
XUMUS» ¢(hOPMHUPOBAHA B MPOTPAMME IO XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Marepuaia M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHH Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCSI HAa YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHUMYECKUX COCIUHEHUM, a
TAKK€ HAa YPOBHE CTEPEOXMMHMYECKHUX M DJIEKTPOHHBIX IPEJICTABICHUNA O CTPOCHHHU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckoil XUMHUU MOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHUs MEepBOHAYATIbHBIC
MPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM YrJoM 3peHHs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepual u
(akTOJIOrMUECKUE CBEJEHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUD» O00yUYarOIIUMCS MPEIOCTABISAECTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHMUYECKUX U METOI0JIOTHYECKUX IO3ULHH,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaroumei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaXXKHEWIIHMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsercss B kKypcax 10 wum 11 kiaccoB ndieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HayKaMH, PAaCKpbIBAIOT €€ pOJIb B IO3HABATEIBHOM H
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPHUIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMN, pelieHus
VMHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a7ad. B 1emom conep:kanue
y4aeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUSI (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTb ITPUPOJHBIX SBIEHUNA MYTEM DKCIEPUMEHTA
W peIIeHUsS TPOTUBOPEYUN MEXIy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B muane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHUS U COLMAIM3ALUU  O0yYaromMxcs
IPUHSTBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30Boe 3HaUEHHE JUISl Pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPOoOIeM, MOUCKa, aHalIu3a 1
0o0paboTkn HMHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHUHU.



B npakTuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, Tak U
HAa YpPOBHE cpeaHero oOmiero o0pa3oBaHuUsl, TMpPU  OMNpENeJIeHUH COJepKaTeabHON
XapaKTePUCTUKU LeJeH H3y4YeHHs] MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJMLMOHHO TMpHU3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olnactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JIEATEbHOCTH 4YEJOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONpEJICTICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJABHBIMH IENIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

(GbopMUPOBAHHUE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BAKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOHl JeKaT KIIOYEBbIE MOHATHS, (QyHIaMeHTalIbHbIE
3aKOHBl M TEOPUM XUMHHM, OCBOEHHUE S3blKa HAYKH, YCBOCHHE M IIOHMMAHHUE CYIIHOCTH
JOCTYMHBIX OOOOIIeHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
pPa3BUTHUS U CTAHOBIICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOAaX IIO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsT YMEHHH OpPUEHTHUPOBATHCS B MHUpPE
BELIECTB M XHUMHMUYECKHX SIBJICHUM, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJTFOICHUEM TIPABHII 0€30ITaCHOTO OOPAICHHS C BEIIECCTBAMH.

Hapsiny ¢ atumMm, copeprkareiabHas XapaKTepUCTUKA €I U 3a/lay U3y4YeHUs MpeaMeTa B
mporpamMme 1o XuMuM yTO4YHCHA U CKOPPEKTUPOBaHA B COOTBCTCTBHUU C HOBBIMHU IIPHUOPUTECTAMU
B cucTeMe cpeaHero oOmiero oobpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbILEH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJIEpKaHHUA OOy4YCeHHS,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTelbHOW  OpraHu3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TOJYYEHHs] 3HAHUM M MPUMEHEHHUS UX B PEaTbHOM KU3HU NIl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHS AOMUHHPYIOIICC 3HAYCHUC
an06peTa10T TakuC OCIM U 3aJa4M, KaK:

ajanTanus Oo0y4Jarommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
GbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHne y OOYYalOMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TSI PA3JIMYHBIX BUIOB JIEATEIHLHOCTH: PEUICHHUS TpoOIeM,
MOWCKa, aHalu3a U 00paboTKM HMHPOPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3UIIUN HKOJIOTHUECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

paSBI/ITI/Ie IIO3HABATCJIIbHBIX I/IHTepeCOB, HHTGHHGKTyaHBHBIX nu TBOpLIeCKI/IX CHOCO6HOCT€I>1
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HNUCITIOJIB30BAThH COBpeMeHHLIe I/IH(bOpMaIII/IOHHBIe
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIM3a YUeOHOH M HayYHO-TOMYJIIPHON MHPOPMAITUU XUMUYECKOTO
COJICPKAHNS;



(dbopmMupoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBITIICHHS,
HaOMIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH IJIAHUPOBAHUHN U IIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTAaHHE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHHUCTHMYECKOW HANpPaBICHHOCTU
XUMHUM, €€ BaXHOW pONM B  pEIIeHWH TJI00aNbHBIX  MpOoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHUs IPHUPOIHOIO
paBHOBECHSI, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
rPAMOTHBIX PELICHUH B CUTYyalUAX, CBI3AHHBIX C XUMHUYECKUMU SIBJIICHUSMH.

B yuebHom mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 9nCIIO YacoB, OTBEACHHBIX MJIs M3y4EHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oOpaszoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ygac B Hemenmo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).



COJAEP/)KAHUE OBYYEHUA
10 KJTIACC

OPI'AHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opranudeckod XuMmMuu: €€ BO3HHUKHOBEHHE, pa3BUTHE M  3HAYCHHE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopusi CTPOCHUSI OpPraHMYECKUX COCIUHEHHM A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
['omomnorus, uzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX — OJMHApHBIC U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccupukanum OpraHUuecKux BeniecTs. HoMeHKaTypa opraHmuecKux
COeMHEHUH (cucremMaTuyeckas) M TpUBHAIbHbIE Ha3BaHWsS BaXHEHIIMX IpeaCcTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

3KCH€DI/IM€HT3HBHHC METOJbI M3YUYCHHA BCHICCTB UM HX HDGBDaHIGHHfII O3HAKOMJICHHUE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUAlaMH HAa UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHn4YeCKux  BCHICCTB, H3.6JHOI[GHI/I€ n onucaHue ACMOHCTpAalMOHHBIX  OIIBITOB 11O
MMPCBPAICHHUIO OPIraHUYCCKUX BCHICCTB IIPHU HAarp€BaHHUH (HHaBHeHI/IC, O6er'II/IBaHI/Ie u ropeHHe).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psax. MeraH u 3TaH — mnpocTeilimue
IpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHus U
rOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOIYUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U IPONWIEH — ImpocTeiiune
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluU, OKUCIIEHHUS U MOJIMMEPHU3alllN ), TOIYyY€HUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
POCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (Pr3nyecKre 1 XMMUYECKHUE CBOICTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakiuu
rajoreHupoBaHUsI U HUTPOBAHMs), TMOJYYEHUE U NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MMpUHAJIC)KAIIMMHA K pa3JIMYHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEepPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThl €ro NepepadoTKH.

SKCHGDI/IMGHTaHBHBIe METOJBI M3YUYCHHA BCHICCTB UM HX HDeBDaH_[eHI/If/'Il O3HAaKOMJICHHUEC C
06p33L[aMI/I Ij1acTMacce, KaydykKoB U PE3UHbI, KOJUICKIIUN ((HC(I)TL» u ((yFOJ'IB», MOACIIUPOBAHUC




MOJICKYJT  yIJIiCBOAOPOAOB W TAJOTCHOIIPOU3BOAHBIX, MPOBCACHUC IIPaKTUYECKOM Da6OTBI:
MMOJIYYCHHEC OTHJICHA U U3YUCHHUEC €TO CBOMCTB.

PacuéTHble 3a1a4H.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMa, KOJIMYECTBa
WCXOJHOTO BEIIECTBA FJIM TPOAYKTA pPEaKIMU TO HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopojacoaep:kanme opranndeckne coeTnHeHn st

[IpenenpHbIe ONHOATOMHBIE CHUPTHL. MeETaHOI M 3TAaHON: CTPOCHHE, (U3NYECKHE WU
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHu cUpTOB. [leficTBHe MeTaHONA U 3TaHOIIA
Ha OpPraHu3M YEJIOBEKA.

MHoroaToOMHEIE CIIUPTHI. OTWICHTIINKOJIb U TJIMOCPHUH: CTPOCHHUC, Q)HBquCKHC u
XUMHYCCKHE CBOMCTBA (B3aI/IMO[[€I‘/JICTBI/I€ CO IICJIOYHBIMU METAIJIaMH, KAYCCTBCHHAA PCaKIIHA HA
MHOI'OATOMHBIC CHI/IpTLI). HCﬁCTBHe Ha OpraHu3sM 4YCJI0BCKaA. HpI/IMeHeHI/Ie IIIMOCpruHa U
OTHUJIICHTJIMKOJIA.

deHon: CTpoCHHE MOJICKYJIbl, (HU3MYECKHME W XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenune ¢enona.

Anpnerunpl U kemonvl. DopMalbIeTHA, aneTANbICTHI: CTPOCHUE, (PHU3MUECKUE W
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
MOJYYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHl. MypaBbHHAasi U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIus
sTepuUKaIMK), TMOoJdydeHue u TmpuMmeHeHue. CrTeaprHOBash W OJEUHOBAs KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnoxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3QHUPOB.
Kupsl. I'maponus xupos. [IppuMeHnenne )xupoB. buonornyeckas poJib )KUPOB.

VYrieBonpl: cocTaB, KiiacCU(PpUKAIMS YIIEBOJAOB (MOHO-, IU- U TIOJIMCcaxapubl). ['moko3a —
OPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcunom wmeau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBNIEHHE, OpOKEHHE TIIOKO3bI), HAXOXJAEHUE B TMPUPOAE,
npuMeHeHue, onosornueckas poib. orocuuTes. PPyKTO3a KaK H30MEP TIFOKO3BI.

KanMaJ'I M LEJUII0JI03a KaK MPUPOJIHBIC IMOJIMMEPHI. CTpO@HI/Ie KpaxMmajia U LEJJIH0JI03bI.
du3nyecknue U XUMUUECKHE CBOMCTBA Kpaxmajia (I‘I/IILPOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALIEHUI: INPOBEIECHUE,
HaOJI0IeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoia okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprerunoB (okuciaeHue
aMMHUauHbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneiicTBue




Kpaxmalia C HOJOM), MPOBEIEHUE TPAKTHUECKON paboTh: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTBHI.

PacuéTHble 3a0a4n.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMa, KOJIMYECTBa
WCXOJHOTO BEIIECTBA FJIM TPOAYKTA pPEaKIMU TO HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A30Tcoz[ep>1<a1une OpTraHN4YCCKUC COCINHCHU .

AMUHOKHCIIOTHI KaK aM(pOTepHBbIC OpraHrYecKue coequHeHus. Ousndeckne 1 XUMHIECKUE
CBOMCTBa aMUHOKHCIOT (Ha TpHMEpe TIMIHMHA). buonormyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
Ilentuner.

benku kak TpUpPOAHBIE BBICOKOMOJICKYIISIpDHBIE coenuHeHHs. llepBudHas, BTOpUYHAS H
TpeTHYHas CTPyKTypa OenKoB. XHMHUYECKHME CBOMCTBAa OEJKOB: THIPOJIU3, JAEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKCIIEpUMEHTAIIbHBIE METObI M3YYEHHUs BEIIECTB M MX NOPEBpallleHHil: HAOIIOJEHUE U
ONKMCAaHNUE JCMOHCTPAIMOHHBIX OIBITOB: JCHATyparusi OCIKOB TPH HArpeBaHWU, IIBETHBIC
peakiuu OeIKOB.

BBICOKOMOJIeKyJIﬂpHLIe COCIMHCHUA

OCHOBHBIE MOHSATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — TOJIMMEPHU3ALUs U TOJIMKOHCHCALINS.

OKCIEepUMEHTAIbHBIC METOJbI M3YYCHUS BEIICCTB M MX IMPEBPAlICHUN: 03HAKOMIICHHE C
06pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYyYYKOB.

MeXnpeaIMETHBIE CBS3HU.

Peanmuzanus MCKIIPECAMETHBIX CBs3EH Ipu U3y4CHUU OpFaHI/I‘ICCKOﬁ xumuu B 10 kiacce
OCYHICCTBJIACTCA YCPC3 HCIIOJB30BAHHUEC KakK O6HII/IX C€CTCCTBCHHO-HAYUHBIX HOHﬂTHfI, TaKk H
HOHHTHﬁ, ABJIIFOINUXCSA CUCTEMHBIMUA JIST OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATUA: SABJICHUC, Hay‘lHHﬁ (l)aKT, TUII0Te3a, 3aKOH,
TCOpHUsA, AaHaJIM3, CHHTC3, KJ'IaCCI/I(pI/IKaLII/ISI, NEpUOANYHOCTD, Ha6J'HO,Z[CHI/IC, HU3MCPCHUC,
SKCIICPUMECHT, MOACTIUPOBAHUC.

®du3nka: MaTepusi, JHEPrusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTE€THYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBa, (pU3MUECKUe BETUUYMHBI U €UHUIIBI

UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B opraHusme, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPO/JbI, TOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.



TexHoorns: IMUIICBBIC MPOAYKTHEI, OCHOBBI pallMOHAJILHOI'O ITUTAaHUA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE IPErapaThbl, MAaTCpUaJIbl N3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

TGOPCTI/I‘leCKI/Ie OCHOBbI XUMHUH

XuUMHUECKUH dreMeHT. AToM. Slapo aroma, H30TOMBL. DIEKTPOHHAsA O000JI0YKa.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTaly, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHask KOH(UTypalys aTOMOB.

[lepuonnueckuii 3akoH u llepuonuueckass cucremMa XHUMHYECKUX 3ieMeHTOB /Jl.
N. MenpneneeBa. CBsizb MEpUOAMYECKOTO 3akoHa W [lepmonnyueckoi CHUCTEMbl XUMHUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHEH CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MCHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U NepuoaaM. 3Ha4e€HUuEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuMudeckod CBsI3U (KOBaJleHTHAs
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3Mbel 00pa3oBaHHUs KOBaJIEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemniecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[ToHsATHE O AMCIIEPCHBIX cUCTeMax. MICTUHHBIC M KOJUIOUIHBIC pacTBOPBI. MaccoBasi 1oJist
BEILIECTBA B PACTBOPE.

Knaccudpukanus Heopranmyeckux coenuHeHuidl. HomeHkrnarypa HeopraHMYeCKHX
BEILECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIaCCaM.

XuMuueckas peaKkuusi. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHI/Iqecxoﬁ u
OpFaHquCKOﬁ XHUMHHU. 3aKOH COXpPAaHCHUA MACChl BEIICCTB, 3aKOH COXPAaHCHHA U IPCBpallCHUA
SHCPTHUU IMPU XUMHUYCCKUX PCAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumuyeckoe paBHOBecre. DaKTOpbl, BIUSIOIIME HAa COCTOSHHE XHMHYECKOTO pPaBHOBECHS.

[Tpunun Jle [larense.

SJ'ICKTpOJII/ITI/I‘-IeCKaH Jucconuranms. CunbHble U cliaOble OJICKTPOJIUTHI. Cpena BOIHBIX
pacTBOpPOB BCHICCTB: KUCJIad, HeﬁTpaHBHaH, mieja0o4Hast.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC pCaKkmuu.



OKCIIEPUMEHTATbHBIC METOJIbI M3YYCHUSl BEIISCTB M WX NPEBPAIICHHUMA: JEMOHCTPAIIHS
tabmui «llepuommnueckas cuctema xumudeckux saemeHToB JI. U. MeHnnmeneeBa», u3ydeHue
Mozelen KPUCTAIUIMYECKUX pPElETOK, HabroeHne
Y OIMCaHUE JIEMOHCTPAIIMOHHBIX M JIJAOOPATOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCHIa BOJIOPOIa B
NPUCYTCTBUM  KaTajlu3aropa, OINpeJeiIeHUEe Cpeabl pacTBOPOB BEHIECTB C€  [OMOIIbIO
YHUBEPCAIBHOTO WHIUKATOPA, PEAKIMd MOHHOTO OOMEHA), MPOBEICHUE MPAKTHYECKOW PaOOThI
«BrusiHre pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

Pacuérhbie 3a1a4u.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeraminoB B [lepruoandeckoi cucteMe XuMUYECKUX AJIEMEHTOB
. U. MenneneeBa u OCOOCHHOCTH CTPOCHHMsSI aroMoB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJUTOTpOIUST HEMETAJUIOB (Ha IpUMeEpe KUCIOpoa, cepbl, hocdopa u yriaeposaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALTUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Mertamisl. [lonoxenue meramwioB B [lepuonnveckoil cucteMe XMMUYECKHX 3JeMEHTOB J1.
U. MenpneneeBa. OcoOOCHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOiiue
¢dusnueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAaJUIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, KaiWii, KaJblMii, MarHuw,
ATIOMUHHH, IUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHHKC.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIeCTB M WX MPEBpallleHUi: HU3y4yeHue
KOJIEKIMM «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJJIOB, pPELICHHE HSKCHEPUMEHTaIbHbBIX
3a7a4, HaONIOJIGHWE W ONMCAaHWE JEMOHCTPALlMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3aMMO/ICHCTBIE THIPOKCHAA ATIOMUHHS C PacTBOpPAaMHU KHUCJIOT U IIeJNOoYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3a1a4umn.

PacuéTtsl Macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 yYacTBYIOUIMX B PEaKIMM BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMud 1 )KHU3Hb
Ponp xumun B o0ecrieueHuN 3KOJOTHYECKON, SHEPTeTHYeCKON W MUIIEeBOH 0€30MacHOCTH,

pa3sBUTUM MeOuUUHBL. [loHATME O HAaydHBIX METOAAX IO3HAHMS BEIIECTB M XUMHUYECKUX
peaKkui.



[IpencraBnenuss 00 oOOmMX HAyYHBIX NPHHIMIAX TMPOMBIILICHHOTO IOJyYeHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MHUPE BCIICCTB MW MATCPHAIOB: BaKHEHIIINE CTPOUTCIIBHBIC MaTcpUalbl,
KOHCTPYKIIUMOHHBIC MAaTCpHaJibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajibl IJid 3JICKTPOHUKU,
HaHOMATCpUaJlbl, OPraHUu4CCKNC U MUHCPAJIbHBIC y,I[O6pCHI/I5I.

XuMHSL U 30pOBbE 4YEJIOBEKA: IPABWJIa MCIIOJIb30BaHMs JIEKAPCTBEHHBIX IPENaparos,
IpaBuia 6e3omacHOro HCII0JIb30BaHUs IIpernapaToB OBITOBOM XUMUU

B HOBCGHHCBHOﬁ JKHU3HU.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOLIEH M HEOPraHUYECKONW XMMHH B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHM,
TaK W MOHATHM, SBJISIIOIUXCS CUCTEMHBIMH JUIS OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01ure ecTeCTBeHHO-HAY4YHbIE TIOHATHS: HayUHBIH (DaKkT, rTUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(uKanus, TMePUOJUYHOCTb, HAOIIOICEHUE, HSKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEpPCHHE, SBJICHHE.

®dusmka: marepus, SHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WMOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe

COCTOsIHHEC BCIICCTBA, (1)I/I3I/I‘~I€CKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kneTka, OpraHu3M, OJKOCHUCTeMa, OwWocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

FGOFpa(I)I/I}IZ MHHCPAJIbl, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuMmu4ecKas MPOMBINIJICHHOCTDb, METAJUIYPTH, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpHraoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MUIICBasa MPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-ICCKaSI MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMETUYCCKUX nmpemnaparos,
IMMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepuraiosB, DJICKTPOHHAsA MPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
porpaMM CpeaHero oobuiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HAaHHC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ rpamnaHCKoﬁ NICHTUYHOCTU — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4ue MOTHBAIlUU K O6y‘-I€HI/IIO;

LeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTU Ha OCHOBE KJIHOYEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOEU JEATEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU IEJIOCTHOH CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUEC NPaBOCO3HAHUA 9KOJIOTHYECKOMN KYJIbTYPBEI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMgyHOCTHBIE pe3yibTaTbl OCBOCHHUA MPEAMCETA «X MU JOCTHUTarOTCA B CAUMHCTBEC
y‘Ie6H0fI U BOCHUTATEIIbHOM ACATCIIBHOCTH B  COOTBETCTBUM C T'yMAaHHCTHUYCCKUMU,
COOMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMW LCHHOCTAMHU W HJACATIaMU pOCCPIfICKOFO
TpaXJ1aHCKOT'O o6mecma, IIPUHATBIMU B O6H_ICCTBC HOpMaMu M IIpaBUJIaMU [IOBCACHMN,
CHOC06CTBYIOHII/IMI/I nmponeccaM CaMOIlO3HaHWA, CaMOpPa3BUTHUA U HPABCTBCHHOT'O CTAHOBJICHUA
JJUYHOCTH o6yqa10mnxc;1.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpEAMETa «XHUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHONH W TMPAKTHYECKOW JEATETHPHOCTH OOYYAONIMXCS TI0 pean3alin
MPUHSTHIX B OOIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHHUS O0YYaAIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPAaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEJICTABICHUS O COLMAIbHBIX HOPMAaX W TPaBHIAX MEXKJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTH IIPpU CO3JaHHUN y‘le6HBIX IIPOCKTOB,
pEeIICHUN y‘Ie6HI)IX W ITO3HAaBAaTECJIbHBIX 3aJ1a4, BBIITOJIHCHUN XUMHUYCCKUX DKCIICPUMCHTOB,



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI APYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIIECHHUS K HCTOPUYECKOMY W HAay4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XHMUH;

YBOXECHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNIbTaT JJIUTEIbHBIX HAOIIOJACHUM,

KPOIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOI'O Tpyada y‘IéHBIX H IIPAKTUKOB;

UHTEpeca M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYyYE€HUHM U IOCICAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUs, STUYCCKOI'O ITOBEACHNA,

CIIOCOOHOCTHU OLICHMUBAThb CUTYyaluu, CBA3aHHBIC C XUMHUYCCKUMH  SABJIICHHAMH,
U IPHUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI H

OCHHOCTH,

I'OTOBHOCTH OICHHUBATDH cBOE MOBCACHUC W IIOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HOSI/II_[I/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM M OCO3HAHUEC HOCJIGI[CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

IIOHHUMAaHHA HCHHOCTefI 340pOBOTO U 0e30I1acHOrO O6p8.38. KHW3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTB€HHOMy (1)I/I3I/I‘-I€CKOMY H IICUXUYCCKOMY 310POBbIO;

coOoIeHnsT TIpaBuiI 0€30MMacHOr0 OOpalleHHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYJOBOH JIEATEIILHOCTH,

MNOHUMAaHHA TCHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30I1acHOro
MOBCACHUS B CUTYyALIUAX, YTPOKAOIINX 3T0POBBIO U JKU3HU n}oz[eﬁ;

OCO3HAHMsI TOCIEACTBUN M HENPHUATHUS BPEIHBIX NpUBbIUEK (YHNOTpeOJeHUs aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOM  JEATEIHLHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTUYCCKHUX 3a7aad COHI/IaJIBHOﬁ
HAIlpaBJICHHOCTH (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);

HHTCpCCa K IMPAKTUUCCKOMY U3YUCHUIO HpO(bCCCI/Iﬁ pa3jinyHoro poaa, B TOM 4YHCIIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWHU 110 XUMHH,

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaraM TPYJAOBOM AEATEIbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHJIMBHUIYaTbHOM TPAaeKTOPUH 0Opa3oBaHUS,
Oynymeil mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

IKOJIOTHUYECKH T[eJIeCO00Pa3HOr0 OTHOMICHHSI K MPUPOE, KAK HCTOYHUKY CYIIECTBOBAHHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJIbHOIO XapakTepa 3KOJOTHUYCCKUX HpO6J’I€M, BJIMSHHA 9KOHOMHYCCKHUX
IponecCoB HA COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,HOCTH)I(GHPII;'I XUMHHA JJIs1 PEIICHUS BOIIPOCOB
panrOHAJILHOI'O MMPUPOAOIIOIb30BAHMA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMACMbIX
JIEHCTBUM U NTPENOTBPALLATh UX;

HAJIMYMS PAa3BUTOTO JKOJOTHMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KyJIbTYpHI, OIIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMMH B
NIO3HABAaTEIbHOW, KOMMYHHKATUBHON M COLIMAIILHOM MPAaKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSTH HJICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOT0 TO3HAHMSI:

C(OPMHPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpYKaroLleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U 4YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0azbl MaTepuanibHON
KYJBTYpPBI, PEIIEHUH TI100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
HHEPreTUYECKON, NUIIEBOH M JKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOTO TPy/la U 3KOJOTMYECKH KOMGPOPTHOH KU3HHU KaXJI0T0 YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: TOHMMAaHHWS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M IMPOUCXOISAMIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LENBIO MTOIY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHMS JJIL pCHICHUSA npo6neM
B PCAJIbHBIX XU3HCHHBIX CUTYAIlUAX,

HHTEPECA K IMTO3HAHUIO U HCCHG}IOB&T@HLCKOﬁ JCATCIIBHOCTH,



TOTOBHOCTH W CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHMIO HOBBIX 3HAaHUMM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
NOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3iIMyHBIX cdepax npodeccHoHANbHOM
JESITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHUS Y4YEOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYarOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crielr(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOIIOIeHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHHUBEpCaIbHbIE yueOHbIe JeNCTBUA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLMAJIbHOW KOMIETEHIMH 00y4aroInuXcsi;

CHOCOOHOCTh  OOyYaroIMXCsl  MCIIOJB30BaThb  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yJbTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[I03HABATEJILHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMU.

Osjaagenue YHUBEPCAJIbHBIMHA y‘-leﬁl—[l)lMI/l NMO3HABATEJIbHLIMHU 1€ CTBUSIMM

1) 6a30Bble JIOTHYeCKHE TeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBAaTh U aKTyalU3UpOBaThb IpOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeaACiisATE HCIIN ACATCIBbHOCTU, 3aldaBasd IIapaMEeTpbl U KPUTCPHUHU HX HOOCTHIKXCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCIIAMUA,;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMLI JJOTHYECKOTIO0 MbBIINIJIICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBCTCTBYIOIIHNEC MMOHATHUA [JIA 00BsICHEHUS OTACIBbHBIX (I)aKTOB nu ﬂBHeHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUUN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I B€IICCTB U XUMHNYCCKHUX peaKuHﬁ;

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHLIe, ACAYKTHUBHBIC, II10 aHaJ'IOI‘I/II/I),

BBIABJIATE 3aKOHOMCPHOCTU U IMPOTHUBOPCYHA B paCCMAaTPpUBACMBIX SABJICHUSX, (I)OpMy.III/IpOBaTb
BBIBOJbI U 3aKJIIFOUYCHHUS,



IPUMEHSTh B Mpoliecce MO3HAHMSI, UCTIOIb3yeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XWMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a]a4, NPUMEHITh Ha3BAaHHBIE MOJEIbHbIE MPEIACTaBICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:
BJIaACTb OCHOBAMHU MCTOJI0OB HAYYHOT'O IMO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMymupoBaTh I[ETW W 3aJa4d KCCIEAOBaHUsS, WCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHHUS M TIPOBEICHUS yYCHHUYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUsSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOONICHHS W BBIBOJBI OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

HpI/IO6peTaTb OIIBIT y‘ICHI/I‘leCKOI‘/‘I HCCHCHOB&T@HBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY MCTOJOB PCUICHUA
MMPAaKTUYCCKUX 3a1aq, IPUMCHCHHIO PA3JIMYHbIX MCTOJO0B ITO3HAHMA.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHWKAX HHGpopManmu (HAYYIHO-TIOMYISpHAs
auTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEICTABICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

dopMynupoBaTh 3ampochl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uH(pOopMaluu, HEOOXOAUMOM /1JIs1 BBITIOJIHEHUS YUE€OHBIX 33/1a4 ONpeAeaEHHOr0 THIIA;

pUOOpPETaTh OMBIT MCMOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
PAa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIBbHYIO (hOpMy IpescTaBiIeHHUs] WH(GOpMaALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAYYHBIM $A3BIK B KauecTBE CpeJICTBa MpH paboTe C XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHe) 3HaKu U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606pa3OBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTISITHOCTH.



OBaagenue YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMU JeHCTBUSIMHU:

3a/1aBaTh ~ BOIIPOCHl [0  CYIIECTBY  OOCYKJaeMOM TeMbl B  XOA€ JAualiora
W/WIM JUCKYCCHUHU, BBICKA3bIBaTh WJEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIME PE3yNIbTATOB II03HABATEIBHOM JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM TP BBIIOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa u (dopmynrpoBaTh BBIBO/JIBI
[0 pe3yjbTaTaM IPOBEAEHHBIX HCCICAOBAHMM IYTEM COIJIACOBAHMs IO3ULUN B XOJIe
oOcyxeHusl 1 0OMEeHa MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh W OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3a/la4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUsl ¢ yY4ETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCHM [CATCIBHOCTM HAa OCHOBE caMoOaHalM3a u
CaMOOLICHKH.

INPEJMETHBIE PE3YJIbTATHI
10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHHUU MPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
GyHKIIMOHATIbHAS TPYMIa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMYECKUN psid, TOMOJIOTH,
YIII€BOIOPOAbI, KHUCIOPOA M a30TCOJIEpIKaIe COCTUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEXKAllUe B OCHOBE MOHMUMAaHUs
MNPUYIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX 5[BJ'I€HI/II71, q)aKTOJ'IOI‘I/I‘-IeCKI/Ie CBCICHUS O CBOI\/'ICTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCTIOIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATH XapPaKTCPHBIC MMPHU3HAKU HOH?ITI/IfI, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
HpCBpaH_ICHI/Iﬁ OpraHu4YCeCKux COCﬂHHCHHﬁ;



c(OpMUPOBAHHOCTh YMEHUH HCIIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON) (popMysT opraHMuYeCcKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKIUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh NMPUHAAIEKHOCTh U3YUEHHBIX OPraHMYEeCKHUX
BEIIECTB TI0 HMX COCTaBYy W CTPOCHHUIO K ONpeAeNEHHOMY KIACCy/TpyIIe COCTUHEHUN
(YrneBomopobpl, KHCIOPOA M a30TCOAEpKAlllUe  COEIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxe
[PUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMUIIEH,
alleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabJeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULHH);

c(hOPMUPOBAHHOCTh YMEHUSI ONPEIEIATh BHUIbI XUMHUYECKON CBSI3M B OPraHUYECKHUX
COoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

C(i)OpMI/IpOBaHHOCTB YMCHUA INPUMCHATH IIOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
Bemects A. M. BYTJ'IepOBa JUIA 00BSCHEHHST 3aBUCUMOCTH CBOWCTB BCIICCTB OT HUX COCTaBa U
CTPOCHUA; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIHYCCKUE W
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEIICH Pa3IUYHbBIX KIIACCOB OPraHUYEeCKHX BEIECTB
(meran, »TaH, STWIEH, MPOMWIEH, aneTwieH, Oyranuen-1,3, mermwnOyraauen-1,3, Oenzou,
METaHOJI, STAHOJI, STUICHTIIUKOIb, TIUICPUH, (CHOJ, alleTalIbJCTHI, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHUHOYKCYCHAsh KHCIIOTa), WILTIOCTPHUPOBATH
TCHETUYECKYIO CBSI3b MEKIY HHUMH YPAaBHCHHSMHU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C
UCIIOJTb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTePU30BaTh HWCTOYHHKH YIIIEBOIAOPOIHOTO CBHIPHS
(He(Th, NMPUPOAHBIM Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M NPAKTUYECKOE MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHMHM NPOBOJAUTH BBIYMCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMHM IO W3BECTHBIM
macce, 00BéEMY, KOJIMYECTBY OJTHOTO u3 VCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJ€Th CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUSA, MCIOIb3YEMBIX B XHUMHUHU IPU HM3YYEHUHU BELIECTB MU XUMHUYECKUX SIBJICHUU
(HaOmrofieHHe, UW3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUSA ISl IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsIX, CBA3aHHbBIX
C BEILIECTBAMH U UX MPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
1abopaTOpHBIM 000PYIOBAaHHMEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIIOJIHATH XUMHYECKHHA HSKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHHYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C MpPaBHJIAMU TEXHUKH O€30MaCHOCTU



npu oOpallleHNH C BEIIEeCTBAMU U JTAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHYECKOTO H3KCIepuMeHTa B (opMe 3almucu YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUl U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMALHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYyrux);

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh IpaBWjIa JKOJOTHYECKH IEJIEeCO00pPa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbSI U
OKpY’Karolllel MpUpOHOM CpeJbl, OCO3HABATh OMACHOCTH BO3JACHCTBHSI HA KUBbIC OPraHU3MBI
ONPEAECNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTre Ha
puMepax CrocoObl YMEHBIIICHHsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJIOBEKa,

JUIA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJ’IGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIINXCS: YMEHHE UCIIOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 1i1s 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

Hpe,I[MeTHBIe pe3yiibTaTbl OCBOCHUA KYypcCa ((0611_[8.5[ H HCOPraHUYCCKass XHMMHI»
OTpaXXaroT:

c(OPMHUPOBAHHOCTh IPEJICTABICHUI: O XMMHMYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TIO3HAHWM SIBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHHs MPaKTUYEeCKMX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
310POBBIO U IPUPOJIHOM CPENIE;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTKka, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIMAINS, OKHUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, mnepuoanueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILIEHUS DHEPTrUU MPU XUMUUYECKHX
peaKHI/IZX), 3aKOHOMCPHOCTH, CUMBOJIMUECKHAHN  SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BaKHEUIIINX HCOPraHNMYCCKUX BCIUICCTB B 6I)ITy u HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

c(OpMHUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,



YIJIEKUCIIBIA Ta3, aMMUaK, Tall€Has W3BECThb, HeraméHas HM3BECTh, IUThEBAs COAA, MUPUT U
ApyTHE);

c(OPMHUPOBAHHOCTb YMEHUH OINPENeNIATh BaJICHTHOCTh U CTENIEHb OKMCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIMUECKONW PEIIETKH KOHKPETHOrO
BellecTBa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIle COSAUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE TUAPOKCUIDBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHMHM  pacKpblBaTh CMBICH Iepuogudyeckoro 3akonHa [l
W. MenneneeBa © JEMOHCTPUPOBATH €ro CHCTEMATHU3HMPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBbl XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONb3ys MOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPTETUUYCCKHE
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX DJIEMEHTOB M HX
COCMHEHUN MO mnepuojaM W rpymnmnam l[lepuoanyeckoil cUCTeMbl XMMUYECKUX AJ€MEHTOB /l.
H. Menpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMHU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHHMS KJIACCU(UIIMPOBATH XUMUUYECKHE PEAKIIUU TI0 PA3ITUIHBIM
npu3HakaM (YHCIy W COCTaBY pEarupyrolmx BEHIECTB, TEIIoBOoMY J(MQeKTy peakuuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ COCTaBJIAITh YPABHCHUS peaKuHﬁ Pa3JINYHBIX TUIIOB, ITOJIHBIC
n COKpaHIéHHI)IG YpaBHCHUA peaKuHﬁ MOHHOTI'O 06M€Ha, YUUTBIBasA yCJIOBUA, IPU KOTOPLIX 3TH
pCakiuu UAYT 10 KOHIIA,

C(i)OpMPIpOBaHHOCTB YMCHHﬁ NpOBOAUTL PCAKIUH, IMMOATBCPIKAAOIINC KauyeCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB, pPacCllO3HABaTh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HCOPTraHNYCCKUX BCIUICCTB;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PaCKpbIBATh CYHIHOCTb OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
pCaKLII/Iﬁ MMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaKuHﬁ;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKON PEAKIMH OT
pasIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XMUMHYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT
BHelTHero Bo3aercTBus (mpuniun Jle [larensbe);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPpHU30BaTb XUMHUUYCCKHUEC IPOUCCCHI, JIC)KAIIUC B OCHOBC
MPOMBIINIJICHHOT'O  TTOJIYUCHU A cepH0171 KHUCJIOTBI, aMMHaKa, a TaKXKe C(bOpMI/IpOBaHHOCTL
HpeI[CTaBJ'IeHI/Iﬁ 00 06H_II/IX HAaYYHBIX HNPHUHIOHUIIAX W SKOJOTMYCCKHUX r[p06neMax XUMHUYECKOTIo
MMPOU3BOACTBA,



c(OpMUPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM MOHSITHS
«MaccoBasi JI0NIsl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIeCTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUMX B PEAKIUM BEILIECTB, TEIJIOBOro 3¢ dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MpaBUja MOJB30BAHUS XMUMHUYECKON MOCYIOU U
n1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

Cq)OpMHpOBaHHOCTb YMGHI/If/’I IJIAaHUPOBATb U BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nmokeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTalM3aTopa, OIPEICICHHE Cpelibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEeaKIU¥ HOHHOrO OOMEHa, KayeCTBCHHBIC pPEaKkIMH Ha
cynb(har-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amaq 1o TemMaMm «Metamsl» U «Hemeraymuibl») B COOTBETCTBHM C IPABWIAMH TEXHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3ysbTaThl XMMHUYECKOTO SKCIEepHMEHTa B (hopMme 3amucH YpaBHEHHUH COOTBETCTBYIOIINX
peaximii 1 GOpMyYIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
[OJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHeT u

ApYTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa HKOJOTMYECKU 1EeIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U
OKpY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JIECHUCTBHS HA JKUBbIE OPraHU3MbI
OTpeNIeIEHHBIX BEIIECTB, TOHUMAs cMbica Tokaszarens [1JIK, mosicHATh Ha TmpuMepax crocoOb
YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbSA: YMCHUC IIPUMCHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaxX MO3HaHHWA BEIIECTB U XUMUUYCCKHUX ﬂBHeHHﬁ;

JUTSL CIIETIBIX U CTIA00BHAAIINX OOYJArOIIUXCS: YMEHUE UCTIOIB30BATh PEIbePHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmys.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne HanmMeHoBaHMe pa3ienoB U TEM IPOrpaMMbl
/1

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH

1.1 TIIpenmer opranuyeckoit xumuu. Teopus cTpoeHUs
opranunyeckux coenunennii A. M. byrieposa

Hroro no paszneny

Pasnen 2. YraeBonopoabt

2.1 TlpenenbHblE YIIEBOJOPOIbI — AJTKAHBI

2.2 HenpenenbHble yII€BOAOPOAbL: AJIKEHBI, AJTKAAMEHBI, aIKUHBI
2.3 Apomaruyeckue yriieBoJI0pOIbl

2.4 TlpupoaHble HCTOYHUKH YTJIEBOJOPOIOB U UX IepepaboTka
Hroro no paszneny

Pa3nen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

Bcero

W NN oD

KonuuectBo yacos

KoHnTposasHbie
paboTsl

IIpakTr
pab



No HanmenoBanue pa3ienoB U TeM NpOrpaMMBbl
/11

3.1 Couptel. @enon

3.2  Anpneruasl. Kap6onossie kucnotel. CiaoxHbBIE 3(UPHI
3.3 VYrueBonasl

Hroro no pazgeny

Paznen 4. A3oTconep:kanye opraHuyeckue coeJuHeHUs
4.1 Amusbl. AMUHOKHUCIIOTHL. benku

Hroro no pazgeny

Paznen S. BoicokoMoJieKyJ/IsipHbIe COeTMHEHUsI

5.1 [Ilnactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne HanmenoBanue pa3ienoB U TEM IpOrpaMMbl
n/n

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH

1.1 Crpoenue aromoB. [lepronnuecknii 3akoH u [leproanueckas
cucteMa xuMuieckux snemenToB /. 1. MenaeneeBa

1.2 Crpoenue BemecTBa. MHOTOOOpasne BEIIECTB
1.3 XuMmudeckue peakuuu
Hroro no pazgeny
Pa3nen 2. Heoprannueckasi XuMust
2.1 Meramisl
2.2 Hewmeramnsl
2.3 CBs3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
Hroro no pazneny
Pa3znen 3. Xumus u :Ku3Hb
3.1 Xwumwus 1 Ku3Hb
Hroro no paszneny
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka
/1

1 Hpe;[MeT OpFaHquCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U

3HA4YCHHUC

2  TlpencraBieHue 0 KJIACCU(PHUKAIIMHA OPTAaHUIECKUX BEIIECTB.
Homenknarypa (cuctematuieckasi) U TPUBHAIbHbBIE HA3BaHUS
OpPraHMYECKUX BEIIECTB

3  Teopwus cTpoeHus opraHMYeCcKUX coeanHeHuit A. M. bytieposa,

€€ OCHOBHEIE ITOJIOKEHUS

KomnnuecTtBO yacoB

Bcero  KontposibHbIE [TpakTr
paboThI pab
3
7
3 1
13
3
3
2
2
34 2 :
KomnuecTBo 4acos
Bcero KonTponbpHbIe [Ipa
paboThI I
3
4
6 1
13
6
9 1
2
17
4
4
34 2
KomnuecTBo vacoB
Bcero Kontponbasle — [IpakTuuc
paboThI paboT

1
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10

11
12
13

14

15

16
17

18
19

20
21

22

23

24

25

26
27

28
29

30
31

Tema ypoka

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUH PsiJT

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENH AIIKAHOB
AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

DTUJICH U TPOINUIIEH — MPOCTEHUIINE MPEACTABUTENHN AIKEHOB

[Tpaktuyeckas padora Ne 1. «[lomyueHue aTuIeHa U U3y4eHUE
€ro CBOWCTB»

Ankanuensl. byraauen-1,3 u metminOyranguen-1,3. [Toayuenue
CUHTETUYECKOT0 KayuyyKa U PEe3UHBI

AJKHUHBL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTUYECKHIA
psn. ANeTHUIICH — TPOCTEHIITNI TIPEICTaBUTEIb aTKWHOB

Brraucnenus 1o YpaBHCHUIO XUMHYECKOM pe€aKuuun
ApeHLIZ OeH301 U TOJIYOJI. ToxcUIHOCTH apCHOB

I'eneTnyeckas cBs3b YHJIEBOAOPOAOB, IPUHAJICKAIIUX K
Pa3JIMUHBIM Ki1acCaM

[IpupoiHBIE UICTOYHUKH YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U

MOMyTHBIE HEDTAHBIE Ta3bl, HETH U MPOAYKTHI €€ epepaboTKu

[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MIPUPOAHBIN a3 U

MIOITYTHBIE HEQTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

Kontponbnas paboTa no pazaeny «YriaeBogopOab»

[IpenenbHble 0OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOI.
Bonoponnas cBs3b

MHoroaToMHbIE CIIUPTHBI: STUJICHTJIMKOJIb U INTULCPHUH

®deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE U XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE

Anpaerunpl: GopMalIbICTH U alleTAIbICTH . AIIETOH

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAas U YKCYyCHas

ITpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOI
KHCIIOTBI»

CTeapI/IHOBaSI M OJICMHOBAA KUCJIOTHI, KaK NPEACTAaBUTCIIN
BBICHIHUX Kap6OHOBI>IX KHUCJIOT

Mpia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEe
JIEUCTBUE

CrnosxHble 3¢Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'uaponns cnoXxHbIX 3pupoB

>KI/IpLII ruapoJn3, IpuMCHCHUC, Ouosoruyeckas POJIb KUPOB

YrneBojbl: cocTas, Kiaccudukaius. Baxueiinme
MPEeACTaBUTENH: TIIOK03a, GPYyKTO3a, caxapo3a

Kpaxmai u 11eu1os103a Kak IpUpOJHBIE TOJIUMEPEI

Kontponbras padota mo pazaeny «Kucmopoacoaepxkarme
OpraHUYeCcKUe COCTUHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH
AMMHOKHUCIIOTEI KaK aM(bOTCpHBIe OpTraHU4Y€CKUC COCINHCHUA,

Bcero KoutponbsHbie

e

KonnuecTtBO yacoB

paboThI

[TpakTruc
pabot



No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbabie  [IpakTuuc
paboThI pabot
ux Ouosiornyeckoe 3HaueHue. [lentu el
32 Benku Kak MpUpOHbIE BBICOKOMOJIEKYIISIPHBIE COSTUHEHUS 1
33 OcHOBHBIE OHATHS XMMUU BBICOKOMOJICKYJISIPHBIX coeuHenuit 1
34  OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coeauHenuil. [lnactmaccel, kayuyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
No Tema ypoka KonnuectBo yacos
n/m Bcero Kontponpabie Ilpak
paboThI p
1  Xwumuueckuid 3ieMeHT. ATOM. DIIEKTPOHHAS] KOH(UTYpaIlHs aTOMOB 1
2  Ilepuonmyeckwii 3akoH u Ilepuoaudeckas cucreMa XUMHYECKIX 1
aneMmeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM Teopueil
CTPOEHHS aTOMOB
3  3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB H UX 1
COEMHEHUH 110 rPpyMIaM U nepruoaaM. 3HaueHUe NepHoJHUecKOro
3aKOHA M CUCTEMbI XUMHUYeCKuX AemMeHToB .M. Menaeneesa B
pPa3sBUTHU HAYKU
4 CtpoeHue BemecTBa. XMMHUYECKast CBA3b, €€ BUJIbl; MEXaHU3MBI 1
00pa3oBaHMs KOBAJIEHTHOU cBsi3u. BoopoaHas cBs3b
5 BanentHocTs. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHHUS. 1
BemiecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS
6 [lonsrue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE 1
pacTBOpBl. MaccoBas 0715 BEIIECTBA B PACTBOPE
7 Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX COCTUHEHUH. 1
['eHeTnyeckas cBsi3b HEOPraHMUECKUX BEIIECTB, PA3JIMYHBIX KJIacCOB
8 Kiaccudukanus XuMUYECKAX PEaKIfii B HEOPTaHHIECKOU U 1
OpPraHMYecKoi XUMHU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH
COXpaHEeHUsI U TIPEBPAILICHNS YHEPTUHN TTPU XUMUYECKUX PEaKIHIX
9  Ckopocts peaknun. OOpaTUMBIC PEaKITUH. XUMHYSCKOE PABHOBECHE 1
10 IIpaktuyeckas padora Ne 1. «BnusiHEE pa3nTuvHbBIX GaKTOPOB HA
CKOpPOCTb XUMUYECKOI peaKIifm»
11 Dnextponutnueckas aucconuanus. IlonsTie o BOIopoaHOM 1
noka3zarene (pH) pactBopa. Peakuuu nonnoro oomena. ['mapomnus
OpPraHMYECKUX Y HEOPTraHMYECKUX BEIIECTB
12 OxucnurenbHO-BOCCTaHOBUTENbHBIE peakuuu. [loHsTre 00 1
3JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB COJIEH
13 KontpomsHas pabora 1o pazaeny «TeopeTnueckne OCHOBBI XUMUM 1 1
14 Merannsl, ux nonoxenue B [leproguueckoit cucteMe XMMHUYECKUX 1

snemeHnToB Jl. 1. MenneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

15 Cnnasbl MeTAUIOB. DIEKTPOXUMHUYECKHUM s HAallpsDKeHUH Metaiios 1

16 Xwummueckue cBOCTBa BXKHEHIIINX METAJUIOB (HATpUH, KalTui,
KaJIbIIMA, MarHUid, ATIOMAHANA) U UX COSTUHEHUI



No Tema ypoka KonuuectBo 4yacos

n/n Bcero Kontponbshbie Ilpak
paboThI p

17 Xwumuueckue cBOMCTBa XpOMa, MEIU U UX COCTUHEHHI
18 Xwumuueckue CBOMCTBA IIMHKA, JKeJIe3a U UX COeIMHCHUN 1

19 TIIpaktuyeckas padora Ne 2. "Perienune skcriepuMeHTAIBHBIX 33124 1O
Teme «MeTams"

20 Hewmeramisl, ux nojgoxenue B Ilepuoauueckoil cucreMe XUMHYECKUX 1
aneMeHToB [l. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 ®usuveckue CBONCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha 1
npuMepe KUCiaopoaa, cepsl, hochopa u yriiepoaa)

22 XUMUYECKHE CBOMCTBA TaJIOTEHOB, CEPhl M UX COCIUHEHUN

23 XWUMHYECKHE CBOMCTBA a30Ta, pocodpa u X COeTUHCHUN

24 Xumudeckue CBOMCTBA yriepoja, KPEMHHUS U UX COCIMHCHHUN

25 [lpuMeHeHHE Ba)KHEUIIIMX HEMETAJUIOB M UX COCTUHCHUIN

[ T = SN S

26 O0o00menne U cucTeMaTH3alns 3HaHUH 110 TeMe «HemeTaab.
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi U
TEPMOXUMHYECKHE PACUETHI

27 llpaktuueckas padota Ne 3. «Pemienune skcnepuMeHTaNIbHBIX 331a4 1o 1
teme "Hemerasibt"»

28 KonTponpHas pabota mo temam «Metamib» U «Hemerammsiy 1 1

29 Heopranudeckue u oprannyeckre KucioTel. Heopranndaeckue u 1
OpraHUYEeCKHE OCHOBAHUS

30 AwmdoTtepHble HEOPraHUUYECKHE U OPTAHUYECKUE COSAMHEHHUS. 1
['eHeTHYeCcKas CBSI3b HEOPTAHMYECKUX M OPraHUICCKUX BEIICCTB

31 Ponp xuMuu B 00€CIIeYeHUH SKOIOTUIECKOH, SHEPTeTUIECKOM 1 1
NUILEBOM 0€30MaCHOCTH, Pa3BUTUU MEIUIIMHBI

32 IlpencraBieHust 06 0OUIMX HAYYHBIX MPUHIMIIAX TPOMBIIIIEHHOTO 1
TIOJTy9YEeHUST BKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB H MAaTEPHAIIOB
34 XwuMmus 1 3I0pOBbE YETIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2



YYEBHO-METOJUYECKOE OBECMIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHNsa»
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