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1) MOSICHUTEJIbBHAS 3AIINCKA

[IporpamMma no XMMHH Ha YpOBHE CpeHEr0 00Iiero ooOpa3oBaHus pazpadboTaHa Ha OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI CPETHETO 00IIETO
oOpazoBanus, npenacrasieHHbix B DI'OC COO, ¢ yuérom Konnenuuu npenopaBanus y4eOHOTro
npenMera «XuMus» B 00pa3oBaTebHbIX opranuzanusx Poccuiickoin @enepalinu, peain3yrommx
OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEHUHN (enepanbHOi paboueit
MIPOTpaMMbI BOCITUTAHUSI.

OcCHOBY MOAXOIIOB K pa3pabOTKe MporpaMMbl O XUMHH, K ONpPEICICHHIO OOIIen
CTpaTeruy 0OyUYeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJArOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» s 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHLENTYalbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTU ILeJed, COJep)KaHus, pe3yJlbTaToB OOyueHus u
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

B coomeemcmeuu c oannvimu nonodceHuaMU RPoSpamma no xumuu (6azoewviti ypoeens) Ha
Ypo8He cpedHe2o 00we2o 00paz08anus.

yCTaHaBIWBAET 00s3aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJCp)KaHHE, OIMpeaeiseT
KOJIMYECTBEHHBIC M KaYECTBEHHBIC €TI0 XapaKTEPHCTUKU Ha KKIIOM dTalle M3ydeHUs MpenMeTa,
IpeaycMaTpUBAET IPUHITUITEI CTPYKTYPUPOBAHUS COJICPKAHUS M PACTIPEACITICHUS €T 10 Kilaccam,
OCHOBHBIM pa3zJiejiaM B TeEMaM Kypca;

TaéT TPUMEpPHOE pachpenesieHHe y4eOHBIX YacoB 10 TEMAaTHYECKHUM pasfeliam,
PEKOMEH/YeT MPUMEPHYIO IOCIEeNIOBATEIHHOCTh M3YUCHHS OTACIBHBIX TEM Kypca C Y4E€TOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA y4eOHOTO TMpolecca, BO3PACTHBIX
ocobenHoctel odyuaromuxcs 10-11 kmaccos;

TaéT METOMMYECKYI0 WHTEPHIpETAlMI0 IeJed H3y4eHUs MpeaMera Ha  YpOBHE
COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEAHEro oOmero oOpa3oBaHUS, COACPIKATEIBHOM
XapaKTePUCTHUKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbI
cpenHero oOuiero o0pa3oBaHus (JIMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX), OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIHHON JEATEIFHOCTH OOYYaromerocs IO OCBOSHHIO COJEPIKAHHS
npeamera. [lo BceM Ha3BaHHBIM MO3HIIUSM B TIPOTpaMMe 10 XUMHUH COOITI0ICHA TPEEeMCTBEHHOCTh
¢ (enepanpHOI pabouel mMporpaMMoil OCHOBHOTO 00ImIero oopazoBaHusi 1Mo xumuu (s 8-9
KJIaCCOB 00pa30BaTEIbHBIX OpraHu3alnii, 6a30BbIi YPOBEHbD).

XuMmuyeckoe 00pa3zoBaHuE, II0JIy4aeMO€ BBIIYCKHUKaMHU  00111e00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOTHEMIIEMOHM YacThI0 MX OOPa30BAaHHOCTH M CIY)KHUT 3aBEPIIAIOLIHM
ATANOM pealn3alliil Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIUX
[EJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. KiroueBble IIEHHOCTH KacaroTCs ITO3HAHUS
3aKOHOB TPHPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHHS M OOIIEH KyIbTYphl YEIOBEKa, a TaKXKe
HKOJIOTUYECKA OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TPHPOTHOW Cpene.
Peanusyercs xumuueckoe oOpa3oBaHuWe OOYyYarONIMXCsi Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHus CpelCTBAaMH y4eOHOTO TpeaMeTa « XUMHsD», COJIEpKaHHe U IOCTPOSHHE KOTOPOTO
OTIpEe/IeNICHbl B TPOTpPaMMe 10 XUMHUH C Y4ETOM cHenu(puku HayKd XUMHUH, e€ 3HaueHHs B
MO3HAHWU TIPHPOJIBI U B MAaTEPUAILHOW JKU3HU OOIIECTBA, a TaKKe ¢ YIETOM OOIIUX IIeNei u
NPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJHEro OOIIero
oOpazoBanus B Poccuiickoit denepannu.

IIpu popmuposanuu codepaicanus npeomema «Xumusy yumeHvl c1eoyrouue noa0HCeHUs.
0 cneyughuxe u 3HaUEHUU HAYKU XUMUU.

XUMUS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B CO3/IaHUHM HOBOM
0a3pl MaTepUATLHON KYJIbTYPbI, BHOCUT CBOH BKJIaJ B ((OPMUPOBAHHE PAIIMOHATHHOTO HAYYHOTO
MBIIIUICHUS, B CO3/IaHUE ILIEJIOCTHOTO IPEICTABICHUS 00 OKpY)KAIOIMIeM MHUpPE KaK O €IMHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (HOpMUpPYETCS B XMMUU Ha OCHOBE TIOHMMAHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAOIIEr0 MHUpPa, OCO3HAHMS B3aUMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, HX
CBOMCTBAMH M BO3MOXXHBIMHU 00JIACTSMHU PUMEHEHUSI.

CoBpeMeHHast XUMUS KaK HayKa CO3HaTeNbHas, HayKa BBICOKMX TEXHOJIOTUI HaIlpaBiieHa
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Ha peleHue TriI00aJbHBIX MpoOJeM YCTOWYMBOTO pa3BUTHSI YEJIOBEYECTBA - CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, HSKOJOIMYEcKOM Oe30IacHOCTH U OXpaHbl 370poBbs. TecHo
B3aUMO/JICHCTBYS C JAPYTUMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja HEOTHEMJIEMOM YacTbiO
MHUPOBOH KYJIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TPYyAa U >KU3HU KaKJIOro ujeHa
oOmiecTBa.

B cootBerctBUM ¢ 00mIMMHU LEJIIMM M NPUHLUIAMH CPEAHEro oOIero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi YpOBEHb W3YUEHHUS) OPUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJrOTOBKY OOydaroluxcs, HEOOXOAUMYIO UM MJis
BBIPA0OTKHM MHPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHMS] B JKHU3Hb COLIMYyMa,
IIPOJIOJKEHHS] 00pa30BaHUsI B Pa3IMUHBIX 00JIAaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

Cocmasnaowumu npeomema «Xumusay aenaomcsa 6azosvie Kypcvl - «Opeanuueckas
xumusay u «Obwas u HeopeaHu4deckas XuMusi», OCHOBHBIM KOMIIOHEHTOM COJEp KaHHsI KOTOPbIX
SIBJIIFOTCSI OCHOBBI 0a30BOI1 HAYKU: cHUCTEMa 3HAHUN 110 HEOPraHUYECKON XUMUH (C BKIIIOUEHUEM
3HAHMUH U3 001eN XMMUH) U OpraHudecKkoi xumun. @opMupoBaHue JaHHONW CUCTEMbI 3HAHUH NTPU
U3Y4YEHUU IpeaMeTa 00ecreuynBaeT BO3MOXKHOCTbh PACCMOTPEHHUS BCETO MHOI000pa3us BEIIECTB
Ha OCHOBE OOUINX NOHSTUM, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa comepkanusi KypcoB - «Oprannueckast xumusi» 1 «O01as 1 HeopraHudeckast
XUMHS» cHOpMHUpOBaHA B IIPOrpaMMe MO XMMHUHU Ha OCHOBE CHUCTEMHOIO MOJXO0Ja K M3Y4EHUIO
yueOHOro Marepuana U 00yCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeNeNEHHBIX TEOPETHUYECKUX YpPOBHSX. B Kypce opraHuueckodl XuMUU BellecTBa
paccMaTpuBalOTCS HAa YPOBHE KIJIACCMUECKOW TEOPUU CTPOEHHUS] OPraHMYECKUX COEIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BELIECTB.
Ceenenusi 00 M3yyaeMbIX B Kypce BEIlECTBAaX MAOTCS B Pa3BUTHH - OT YIJIEBOAOPOIOB [0
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEQUHEHHH. B Kypce opraHmdeckoil XMMHUU HOJy4aroT
pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpBOHAYAIbHbIE
MIPEJICTaBICHUS] O XUMUYECKOM CBS3M, KJIacCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUSA, O XUMHUECKOU PEaKLIUH.

B npenmere «Xumus» 06a30BOro ypoBHS paccMaTpUBAETCsl M3YYEHHBIM Ha YpOBHE
OCHOBHOTO 001Iero o0pa3oBaHUsl TEOPETUUYECKUII MaTepuan U (PaKTOJOrHYECKHE CBEACHUS O
BEILIECTBAX U XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» 00yYaroIUMCs TPEJOCTaBIISAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE IMEPUOIUYECKOIO
3aKOHA € OOIIETEOPETUYECKHX M METOAOJIOIMYECKUX MO3ULIMN, TIy0’Ke MOHSITh HUCTOPUYECKOE
M3MeHeHne (QYHKIHM 3TOTO 3aKOHA - OT 00001IaroIIeH 10 0OBACHSIONIEH 1 MPOTHO3ZUPYIOIIEH.

Enunas cuctema 3HaHMN O Ba)KHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEAKIUIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 wu 11 KkmaccoB dsiaeMeHTaMH  COJAEPXKAHUS, HMEIOIIUMU
KYJIbTYPOJOTHYECKMIT M NPUKIATHOW XapakTrep. OTHW 3HAHMS CIOCOOCTBYIOT HNOHMMAaHHIO
B3aUMOCBSI3U XMMHH C JPYTUMH HayKaMH, PpacKpbhIBalOT €€ pojib B II03HABATEIbHOU H
MPAKTUYECKON JESTEIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHSI K IPOLIECCY
TBOpUYECTBa B 00JACTH TEOPUHU U MPAKTUUYECKUX MPHIOKEHUH XUMHUHU, MOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHGOPMALUIO M MPUMEHATh €€ JJIs MONOJHEHUsl 3HAHWM, perieHus
MHTEJJIEKTYaJIbHBIX U SKCIIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a/1a4.

Cooeporcanue yuebHo2o npeomema «Xumusy OAHHO20 YPOBHS U3YYEHUSL OPUEHMUPOBAHO
Ha opmuposanue y 00y4aowuxcs Mupo8O33peH4ecKoli OCHOBbL O NOHUMAHUS PULOCOPCKUX
uoetl, maKux Kax:

MaTepUaJIbHOE €IMHCTBO HEOPraHMUECKOTO U OPraHuYeCKOro MUpa,

00yCIIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM U CTPOEHHEM, I103HABAEMOCTb
MPUPOIHBIX SBJICHUHN MYTEM SKCIIEPUMEHTA U PEUICHUS IPOTUBOPEUHMI MEX Ay HOBBIMU (haKTaMu
U TEOPETUYECKHUMH TMPEANOChUIKAMUA, OCO3HAHHWE POJM XUMHUU B PELIEHUU HKOJIOTHYECKUX
npoOsieM, a Takxke MpolieM cOepeKeHHs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3AAHMSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.



B nnane pewenus 3adau eocnumanus, pazeumus u coyuaiuzayuu 0OyHaIOUUXCS
HNPUHATBIE TPOTPaMMOM MO XUMHUHU TOJIXOIbl K ONPEIENICHUIO COAEPKAHMUS U IOCTPOCHHUS
nmpeaMeTa mpeaycMaTpuBaloT (HOpMUpPOBaHUE Y OOYYAIOIIMXCS YHUBEPCATIBHBIX YUEeOHBIX
NercTBUM, uMeroumMx 0a30Bo€ 3HAUEHUE IS Pa3IMYHBIX BUAOB JEATEIbHOCTU: PEIICHUS
npo0emM, IoMcKa, aHanu3a 1 00padboTku nH(popMaIuu, HEOOXOAUMBIX Ul IPUOOPETEHUS OIIbITA
MPaKTUYECKONW M MCCIIEA0BATEIbCKOMN JESITeNbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B npaktuke mnpenojaBaHusi XMMUU Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHUS IMPHU
ONpEJICNIEHUN COAEPKATEIbHON XapaKTEpUCTUKHU LeJed H3ydeHus NIpeaMeTa HallpaBJICHUEM
MEPBOCTENIEHHON 3HAYMMOCTU TPAJULMOHHO MPHU3HAETCS (POPMUPOBAHHUE OCHOB XUMHUYECKOM
HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKOH JeSITEIbHOCTH YeI0OBEKa U KaKk
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBI.

I'naenvimu yenamu usyuyenus npeomema «Xumus) Ha ypoeHe cpeoHezo 00uie2o
00pazoeanusn na 6a3060M ypoeHe AGNAIOMCA:

- (opmMupoBaHHE CHCTEMBl XMMHUYECKHX 3HAHUW KaK BaKHEHUINIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHON KapTUHbI MHpPA, B OCHOBE KOTOPOH JI€KaT KIIIOYEBbIE IOHSTHUSA,
(GyH1aMeHTalIbHbIE 3aKOHbI U TEOPUU XHUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MOHUMaHUE
CYILIHOCTHU JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEn
WX Pa3BUTHSI U CTAHOBJICHUS;

- (popmHpoBaHUE U PA3BUTHUE MPEACTABICHUIN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX peakuui, HEOOXOAUMBIX JJIsi MPUOOPETeHHS YMEHUNW OPUEHTHPOBATHCS B MHUPE
BEIECTB U XUMHUUYECKUX SBJICHUHN, UMEIOLIUX MECTO B IIPUPO/IE, B IPAKTUUECKON U OBCEIHEBHOM
KU3HH;

- pa3BUTHE YMEHUH U CHOCOOOB JESATEIIbHOCTHU, CBSA3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHUEM XUMUUYECKOTO IKCIIEPUMEHTA, COONIOACHUEM MPaBHIJI O€30TIaCHOTO OOpaIleHUs C
BEIECTBAMU.

Cooepoicamenvuas xapakmepucmuxa yeneti U 3a0ay uzyueHus npeomema 8 npocpamme no
XUMUU YMOYHEHA U CKOPPEKMUPOBAHA 8 COOMBEEMCMBUU C HOBbIMU NPUOPUMEMAMU 8 CUCmeMe
cpeone2o 0bwe2o 06paz08anus.

CeronHs B IpenoJlaBaHUM XUMUU B OOJbIIeH cTeneHu OTAAETCS NPEeANoUYTeHHE
MPaKTUYECKOW KOMIIOHEHTE coJepxaHusi oOOydyeHHUs, OpPUEHTHUPOBAHHOW Ha MOJTOTOBKY
BBIIIYCKHHUKa 00111e00pa30BaTelbHON OpraHu3aluy, BIIAJCIONIET0O HE HAa0OpOM 3HAHUHU, a
(YHKIIMOHATIBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHHUSMH AKTUBHOTO IOJIyYEHUs
3HAHWUN U IPUMEHEHUS UX B PEaJIbHOM JKU3HU JUIsl PEIICHUs TPAKTUYECKHUX 3a/1au.

B smoit ceasu npu usyuenuu npeomema «Xumuay OOMUHUDYIOUlee 3HAYEHUE
npuodpemarom maxue yeau u 3a0auu, KaK:

- ajzanTanus OOydarolIMXCs K YCIOBUSIM JWHAMHUYHO pPa3BUBAIOIIErocs MHUPa,
(dbopMHUpOBaHHE HWHTEIJIEKTYaJbHO pa3BUTON JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

- ¢dopmupoBaHHe Yy OOYYAIONIMXCS KIIOYEBHIX HABBIKOB (KIFOUEBBHIX KOMITETEHIIHM),
HMMEIOLUX YHUBEPCAIbHOE 3HAYEHHE Ul Pa3IMUHbIX BUAOB ACATEIbHOCTU: PELIEHUsl Mpooiem,
MOMCKa, aHanm3a W o0paboTku uH(OpManUM, HEOOXOAUMBIX IS MPUOOPETEHHs] OIBITA
NESITeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe UIsl OLICHKHU C
MO3ULUI HKOJIOTUYECKOI OE€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpraHMu3M 4YeJIOBEKa U MPUPOJHYIO CPELY;

- pa3BUTHE O3HABATENIbHBIX HUHTEPECOB, HHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOATENbHO NpUOOpeTaTh HOBbIE 3HAHUS MO XUMHHM B
COOTBETCTBUU C JKU3HEHHBIMHU NOTPEOHOCTSIMU, UCIIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTUU JIJIs IOMCKA U aHaJln3a y4eOHOW U Hay4YHO- MOMYJISIPHON MH(POPMAIUU XUMUYECKOTO
COJIEpKaHUS;

- (opmupoBaHue u pa3BUTHE Yy OOy4alOUIMXCAd aCCOLMATHBHOIO M JIOTHYECKOTO
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MBIIILJIEHHS], HAOI0JaTeIbHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI,
B YaCTHOCTH, IPH IUTAHUPOBAHUH U TIPOBEICHUH XUMUYECKOTO IKCIIEPHUMEHTA;

- BOCIUTaHUE y oOydarommuxcsi yOexJEHHOCTH B T'yMaHHCTHYECKOW HaIpaBJIEHHOCTH
XUMHHM, €€ BaXHOM poJaM B  pelleHud TJo0anbHBIX  MpoOJeM  paluoOHaIbHOIO
MIPUPO/IOIIOJIL30BAHNUS, IOMOJIHEHHUS] 3HEPreTUYECKUX PECYpCOB U COXPAHEHUS IMPUPOTHOTO
paBHOBECHS], 0CO3HAHUS HEOOXOAUMOCTHU OEPEHKHOI0 OTHOILIEHHUS K IPUPOJIE U CBOEMY 3/10POBbIO,
a TaKKe MPHOOPETEHUS OIBITa UCIIOIH30BAHUS TTOJYICHHBIX 3HAHUW I IPUHATHS TPAMOTHBIX
PEIICHHI B CUTYaIUAX, CBSI3aHHBIX C XUMUICCKUMU SBJICHHSIMH.

Henu u 3agaum u3ydeHUs npeaMera «XUMUsS» MOJYYHSIN MOAPOOHYI0 METOIUYECKYIO
uHTEeprpeTanuo B pazaene «[lnaHnupyemble pe3yibTaTbl OCBOEHHS IMPOrPaMMBbl 110 XUMHUY,
TakuM 00pa3oMm obecrieueHO YETKOE MPEACTABICHHE O TOM, KAaKW€ 3HAHUS U YMECHHUS HWMEIOT
MPsIMOE OTHOIIEHHE K pean3aliii KOHKPETHOM LIeNH.

Mecmo yueonozo npeomema «Xumusny (6a3o6wlit ypo6eHs) ¢ yueoOHom niane

VYueOHbli npeameT «XuMus» (6a30BbIl YpOBEHB) BXOJUT B COCTAB IIPEIMETHONW 00J1acTH
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHI.

OO6miee uncno yacoB A u3ydeHust Xxumud - 68 gacoB: B 10 kiacce - 34 4gaca (1 gac B
Heneno), B 11 kmacce - 34 yaca (1 yac B Hezeio).

2) COAEP) KAHUE YYEBHOI'O IPEIMETA «XUMMUS»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

Opranuyeckasi XuMus

Teopemuueckue 0CHOBblL OP2AHUYECKOU XUMUU.

[Ipenmer oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B TOJYyUEHUH
HOBBIX BEILECTB M MarepuanoB. Teopus ctpoeHus opranndeckux coennHenniit A.M. byrieposa,
e€ OCHOBHBIE MoOJIOKEeHUs. CTpyKTypHble (OPMYNBI OpraHMYecKUx BemecTB. [‘omosnorus,
nzoMepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSX - OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  KilaccuukalMu  OpraHuyeckux  BemiectB.  HoMeHkiaTypa
OpraHMYECKUX COEIUMHEHUN (CUcTeMaThyecKas) W TPUBHAJIbHbIE HA3BAHMUS Ba)KHEMIINX
IIpe/ICTaBUTENIEH KJIACCOB OPTaHUYECKUX BELIECTB.

DKcIepUMEHTAIbHbIE METObl M3YUEHUS BELIECTB M MX IPEBPALICHUI: 03HAKOMJICHHUE C
oOpa3laMu OpraHUYEeCKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYeCKUX BEILECTB, HAONIOJCHWE U ONHUCaHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHMUYECKUX BEILECTB IIPU HAarpeBaHuU (TIaBlIeHHE, 0OYTrJIMBaHUE U TOPEHUE).

Yeneeooopoowi.

ANKaHBI: COCTaB M CTPOECHHME, I'OMOJOTHYECKHH psa. MeTaH W 3TaH - mpocrenmmue
MIPE/ICTaBUTENH AIKAaHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaklny 3aMeIleHNs U TOPEHNUS),
HaX0XJACHUE B IPUPOJE, OJyUEHUE U IIPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPOIUJIEH - MPOCTENIINE
MIPE/ICTABUTENIM aJKEHOB: (PU3UYECKHME U XMMUYECKHE CBOWCTBA (peakuuud TUIPUPOBAHMUS,
raJIor€HUPOBAHMUSL, THIPaTallUU, OKUCIICHUS U TIOJMMEPU3aliK), IOJyYeHUE U IPUMEHEHHUE.

Anxaauensl: OyranueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXKHEHIINE XUMUYECKHE
cBOICTBa (peakuus noaumepusanuu). IloaydeHnne cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psil. ANETUieH -
MPOCTENIINI PEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHE CBOICTBA
(peakuuy ruIpupoBaHus, raJJoreHUpOBaHus, TUApaTallii, TOPEHNUs), IOIyYeHUE U IPUMEHEHHE.

Apensl. benzois: coctaB, cTpoeHHe, (U3MYECKHE W XHMHUYECKHE CBOWCTBA (peakiuu
TFaJIOTEHUPOBAHMUSI W HUTPOBAHMS), TOJy4eHHE U NpUMEHEHHE. TOKCHYHOCTh AapeHOB.
['enernueckas CBsA3b MEXY YIJIEBOIOPOAAMHU, IPUHAUICKAITUME K PA3IMYHBIM KJIACCaM.

[IpupoaHble UICTOYHUKH YTIE€BOAOPOIOB. [Ipupoaublii Ta3 u nonyTHble HE(TAHbBIE ra3bl.
Hedtp u e€ npoucxoxaenue. CocoOsl nepepadoTK HEPTH: NEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTtajauThuueckuit), mnuponus. [lpoxykrsl mnepepaboTkun HepTH, UX NPUMEHEHHE B

5



MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIH yroJib U MPOAYKTHI €r0 epepadoTKH.

DKclepuMEHTAIbHBIE METObl U3YUEHUS BELIECTB M MX IPEBPALICHUI: 03HAKOMJICHHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, KoJuiekiun «HedTs» u «Yronb», MoaenupoBanue
MOJIEKYJI YIJIEBOJOPOJIOB U TajJOre€HONPOU3BOJHBIX, IPOBEICHUE MPAKTUYECKOW pabOThI:
MOJIy4Y€HHUE ITUIICHA U U3yYEHHE €r0 CBONCTB.

Pacuérneble 3aaumn.

Bbrunicnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Mmaccbl, o0béMa, KOJIMYECTBa
MCXOJIHOTO BEUIECTBA WJIH MIPOYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
13 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH).

Kucnopoocooepicawue opecanuueckue coeOunenus.

[IpenenbHble OHOATOMHBIE CHUPTHL. METaHOI W 3TAaHOJ: CTpoeHue, (usnueckue u
XMUMHUYECKHUE CBOMCTBA (peakUuu C aKTUBHBIMU METallaMHU, TaJOr€HOBOJOPOJaMH, FOpEHUE),
npuMeHeHue. BoopoaHble CBA3M MEXy MOJIEKYJIaMu CIIUPTOB. [[eficTBHe MeTaHOIa U ATaHOIa
Ha OpraHu3M 4YeJIOBeKa.

MHoOroaToMHbl€ CHUPTHL. ODTWICHIVIMKOIb U TJIMIEPUH: CTPOEHHUE, (u3nueckue u
XMUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIETOYHBIMU METAJUIAMU, KaUeCTBEHHAs peaKlMs Ha
MHOTOATOMHbIE crnupThl). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@deHon: CTpoeHuEe MOJIEKYNbl, (U3UYECKHME W XHMHYECKHe CBoilcTBa. TOKCHMUYHOCTH
¢enoua. Ilpumenenue gpenona.

Anbnerunpl. @opMmanbaeruj, aueTaibAeruj: CTpOeHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peaklUMM OKHCIEHUS U BOCCTAHOBJIEHUS, KAUYECTBEHHBIE PEAKLUU), IMOJy4yeHUE U
[IPUMEHEHHE.

OnHOOCHOBHBIE MpefeNbHbIE KApOOHOBBIE KUCIOTh. MypaBbUHAas U YKCYCHAsl KHUCIIOTBI:
CTpoeHue, PU3NYEeCKUEe U XUMUYECKUE CBOICTBA (CBOMCTBA, OOIIME /IS Kjacca KUCIIOT, peakuus
sTepuduKanmm), MoaydyeHue u npumeHeHue. CreapuHOBasi U OJIEMHOBas KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE IEHCTBUE.

CrnosxHble 3(¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX 3(UPOB.
AKupsl. I'maponus xupos. [IpuMmenenne )xupoB. buonorudeckas poib KUPOB.

VYTrieBoabl: COCTaB, KiIacCU(PUKALIMS YTIIEBOI0B (MOHO-, M- U TIoJicaxapuibl). [ mroko3a -
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MYECKHE U XUMHUYECKUE
cBolicTBa (B3auMoaerictBue ¢ ruipokcuaoM Meau(Il), okuciaenre aMMuauyHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIEHHE, OPOKEHHE TIIFOKO3bI), HAXOXKJICHHWE B MPHUPOJE, NMPUMECHECHHE,
ounosornueckas poib. Dorocunres. OpykTo3a Kak H30Mep TIFOKO3HI.

Kpaxman u nesmonosa Kkak npupoaHble noiauMepbl. CTpoeHue Kpaxmaya U LeJUTF0JI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJiu3, KaueCTBEHHAas peakius ¢ HOJIOM).

DKCIepUMEHTAJIbHBIE METOJIbl M3YyY€HHUsl BEIIECTB M HX MPEBpaLICHUI: MpOBEICHHE,
HaOIOJIEHNE U ONKMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAaueCTBEHHBIE
peakuuu OJIHOATOMHBIX CHHUPTOB (OKHcCJIeHHE dTaHoja okcujgoMm Menu(Il)), mMHOroaromHbIX
CHUpTOB (B3aMMoOAEWcTBHE TIuMLepuHa ¢ ruapokcuaom wmeau(H)), ampaernnoB (okucieHue
aMMHUa4YHbIM pacTBOpoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3aumoaericTeue Kkpaxmaia
C MOJIOM), IPOBEACHUE MTPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérneble 3aaumn.

Bbrunicnenuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (Mmaccbl, 00béMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIH MIPOYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
13 UCXOJIHBIX BEIIECTB UJIHM MPOJYKTOB pPEaKLUu).

A3zomcooepiicanue opzanuyeckue coeOuHeHus.

AMUHOKUCIOTBI Kak aM@oTepHble oOpraHudyeckue coenuHeHus. Pusznueckue U
XMUMHUYECKHE CBOICTBA AaMHUHOKWCIOT (Ha npuMepe IHIMHA). buojormyeckoe 3HayeHHE
amMuHOKUCIOT. [lenTupl.

benku kak nmpupojaHblEe BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
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TpeTHYHAasl CTPYKTypa OelKOB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JACHATypalus,
KauyeCTBEHHbIEC PeaKMy Ha OeJKH.

DKclepuMEHTAIbHbIE METOJbl M3y4EHUsl BELIECTB M WX MpEBpallleHUi: HAOIIOJeHHE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalusi OEJKOB IpH HarpeBaHWU, I[BETHbBIC
peakiuu OEIKOB.

Boicoxomonexynapuwvie coeounenus.

OcCHOBHbIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUU, CpenHsAs MoJieKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKY/ISIPHBIX COEIMHEHUH - MOJIMMEPU3alis U MOJIUKOHICH ALl

DKCcIepUMEHTAIbHBIE METObl U3YUEHUS BELIECTB M MX IPEBPALICHUI: 03HAKOMJICHHUE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJACTMACC, Kay4yKOB.

Me:xnpeameTHbie CBSI3H.

Peanusanus MexXIpeaMETHBIX CBA3EH IIPU M3YYEHHHM OpraHudeckor xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX HOHSTHM, Tak U
MOHATHH, SABISIOIUXCA CUCTEMHBIMU JUISL OT/I€IbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: SBIEHHE, HAay4dHbIH (akT, THUIOTE3a, 3aKOH,
TEOpUsl, AaHaJIu3, CHUHTE3, KiIaccu(uUKaluus, TI[EepUOJAUYHOCTh, HaONIO/IEHuEe, HW3MEpEHue,
AKCIEPUMEHT, MOJICTIUPOBAHUE.

@Du3zuka: MaTepus, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, DHEPT€TUUECKUIN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NYECKUE BETMUMHBI U €IUHUIBI UX
U3MEpEHUs.

buonoeus: xnerka, opranmsm, 6mocdepa, 0OMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE30-
OMOJIOTMYECKH aKTHBHbIE BellecTBa (OEJIKH, YIiIeBOIbl, KHUPbI, PepMEHTHI).

l'eoepagpus: MuHepabl, TOPHbIE TIOPO/IbI, [10JIE3HBIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonozus: NUILIEBbIE TPOAYKThI, OCHOBBI pAallMOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mperaparhbl, MaTepUuaibl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

COJAEP KAHUE OBYYEHUA B 11 KJIACCE

OO0wmas 1 HeopraHuvecKkasi XMuMHUs.

Teopemuueckue 0cHo6bL XUMUU.

XuMUYecKul diaeMeHT. AToM. Sapo aroma, H30TONbl. JIEKTPOHHAsE 000JI0YKa.
DHEpreTUYeCcKue ypoOBHH, MOAYPOBHU. ATOMHBIE opOUTaiy, s-, p-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpeziesieHus: 3JIeKTPOHOB IO OpOUTAIsIM B aToMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(GUTypalus aTOMOB.

[lepnognueckuii 3akoH u Ilepuonmueckas cucrtemMa XuMHUYECKMX 3ieMeHToB JI.U.
MenneneeBa. CBs3b nepuoiuueckoro 3akoHa u llepuoanueckoil cHCTEMbl XUMHUYECKUX
anementoB J[.MI. MenneneeBa ¢ COBpeMEHHOI Teopuel CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam M nepuojaM. 3HauyeHHe MepUOIUYECKOro 3aKOHA B Pa3BUTHUU HAYKU.

Crpoenue BemecTtBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOH CBA3M (KOBaJEeHTHas
HEMoJIIpHasi U MOJIsipHasi, MOHHAs, MeTaJuIMueckas). MexaHu3mbl 00pa30BaHUSI KOBaJIEHTHOM
XUMUYECKON CBsi3u (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsa3s. BajaeHTHOCTD.
DnexTpooTpuLaTenbHOCTh. CTeneHb OKucaeHus. IoOHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYISIPHOI'O CTPOCHUSI. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THMbl KPUCTAIIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie o aucnepcHbIX cucteMax. VIcTUHHBIE U KOJUIOMAHBIE pacTBOPHL. MaccoBas 101
BEIECTBA B PACTBOPE.

Knaccugukanuss Heopranmdeckux coenvHeHuidl. HomeHkiaTypa HeOpraHuyecKux
BelecTB. ['eHeTnyeckass CBsSI3b HEOPraHMYECKUX BELIECTB, MPHUHAICKAIINX K pPa3IMYHBIM
KJIACCaM.



Xumunyeckas peakuus. Krnaccuduxarnuss XMMUYECKUX peakuuidl B HEOPraHUYEeCKOW U
OpraHMYecKON XMMHUU. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MpEeBpallleHUs
SHEPruM IpU XUMHUYECKUX PEaKLUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iUyHbIX (hakTopoB. OOpaTUMble peaxiuu.
Xumuyeckoe paBHoBecue. MDaKTOpbI, BIUSIONIMNE HA COCTOSHUE XHMHUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle larense.

OnexkTponuTHueckas nuccormanus. CuiibHble U ciadble 3eKTposuThl. Cpea BOAHBIX
pacTBOPOB BEIIECTB: KKCIas, HEUTpanbHasl, miesouHas. Peakuinu noHHOTo oOMeHa.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKclepuMEHTAIbHbIE METOJIbl U3Y4YEHUs BEIIECTB M MX IMPEBPALLEHUIl: JEMOHCTpALUs
tabmun «llepuomnueckas cuctema xumudeckux saemeHToB [[.W. MenneneeBa», u3ydeHwue
MoJeNel KpUCTAIMYECKUX pEelIETOK, HaOMIoJEeHHe W ONMCAHHME JIEMOHCTPAIlMOHHBIX H
71a00paTOpPHBIX OIBITOB (pa3joXKeHUEe NEepoKcHIa BOAOPOJAa B IMPUCYTCTBUH KaTaau3aTopa,
OTpeJieNieHUue Cpeibl pacTBOPOB BEIIECTB C MOMOLIBI0 YHUBEPCAILHOIO MHAMKATOpA, peakluu
MOHHOIO OOMEHa), MPOBEICHHUE INpaKkTUdeckol paboThl «BiusHHE paznuyHbIX (PaKTOpPOB Ha
CKOPOCTh XUMUYECKOU pEaKIum.

Pacuérnele 3a1aumn.

Pacuérbl 1Mo ypaBHEHUSIM XHUMHYECKUX DPEAKIHM, B T.4. TEPMOXMMHUYECKHUE PpaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSTUS «MaccOoBast 10JIsl BEIIECTBAY.

Pazgen 2. Heopranuyeckasi XuMus.

Hewmeramnel. Ilonoxenue HemetaiioB B Ilepuoanueckoil cucteMe XUMHUYECKUX
anemenTtoB JI.MI. MenneneeBa M OCOOEHHOCTH CTpPOEHHs aTroMoB. DuU3MyecKue CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIIHS HEMETAIIJIOB (Ha MpUMeEpe KUciaopoaa, cepsl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTE€HOB, CEpbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHs) U UX COETMHEHUI (OKCHIIOB, KUCIOPOICOAEPKAIIMX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB M KX COEIMHEHMI.

Mertamnsl. [lonoxxenue meramnos B Ilepuoanueckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0OYEK aTOMOB MeTaioB. OOmue
¢uznueckue cpoiictBa MetamuioB. CIIaBbl METAUIOB. DJIEKTPOXUMUYECKUI DSl HANpPSHKEHUM
METaJlJIOB.

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, KalWil, KaJbIM, MarHui,
QTIOMUHHM, IIMHK, XPOM, JK€JI€30, MEJIb) U UX COCTMHECHHIA.

O61ue criocoObl noydeHust MeTauioB. [IpuMenenne MeTasioB B ObITY U TEXHHUKE.

DKCIIepUMEHTAJIbHBIE METOJIbl H3YYEHHUs BEIIECTB M HX MPEeBpallleHUil: H3ydyeHue
KOJUIEKIIMH «MeTaibl U CIIIaBbl», 00pa3lioB HEMETAIIIIOB, PEIlIEHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4,
HaOJI0JIeHNe U OIMCAHHE JEMOHCTPAIlMOHHBIX M JaOOPAaTOPHBIX OMNBITOB (B3aHUMOJECICTBUE
TUIPOKCUA ATIOMHUHMS C paCTBOPAMU KHUCJIOT U LIEJI0YeH, KaYeCTBEHHbIE PEaKUu Ha KaTHOHbI
METaJIOB).

Pacuérnele 3a1aum.

Pacuérbl mMacchl BemiecTBa Wi 00bEMa ra3oB 10 HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik o0bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) IPOIYKTOB PEaKLIMH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMuUA ¥ KU3Hb. MeKnpeaMeTHbIe CBA3H.

Ponps xumun B 00ecriedeHUN IKOJIOTHIECKOH, SHEPTeTUUECKOW U MTUIIIEBO 0€30TacHOCTH,
pa3BuUTUU MeAULIMHBL. [ToHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEIIECTB U XMMHUECKUX PEaKIU.

[IpencraBnenuss o0 OOMmMMX HAy4YHBIX MPUHLUINAX [POMBIIUIEHHOTO TOJIY4YEHHUS
Ba)KHEHUILIUX BEIIECTB.

YenoBek B MHUpPE BELIECTB U MaTepHalioB: BaKHEHILNME CTPOUTENIbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepamMHKa, MaTepuaybl A 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OPraHUYECKHE U MUHEpAJIbHBIE Y100peHusl.

XuMHS ¥ 370pOBbE 4YeJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
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npaBuiia 6€30MacHOT0 UCIOJIB30BaHUs IIPETapaToB OBITOBONM XMMHUH B IOBCEHEBHOM KU3HU.

Peanu3zanus MexnpeaIMeTHbIX CBA3EH Mpu U3ydeHHH OOIIe 1 HEOPraHWYECKON XUMUU B
11 kyacce OCyIIECTBIAECTCS Yepe3 MCIOIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHSATHH, SBISAIOIIUXCS CUCTEMHBIMH JUISI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATUSA: HAay4dHbI (akT, runoresa, 3aKOH, TEOPHS,
aHaJIu3, CUHTE3, KJIacCU(PUKAIUs, IEPUOINYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®usuka: mMaTepus, SHEPrHs, Macca, aToM, JJIEKTPOH, NMPOTOH, HEHUTPOH, MOH, W30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIIECTBO, TeJI0, 00bEM, arperaTrHoe
COCTOSIHUE BEIIECTBA, (PM3NYECKUE BEIMUNHBI U €MHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, sKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

I'eorpadust: MuHEpaibl, FOpHbIE TOPOIbI, I0JIE3HBIE UCKONIAEMbIE, TOILIMBO, PECYPCHI.

TexHonorusi:  XUMHUYECKass  MPOMBIIIJIEHHOCTh,  METAUIyprusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX MATEPHAJIOB, CEIbCKOXO035MCTBEHHOE IPOU3BOACTBO, TUIIIEBAs IPOMBIILIIEHHOCTD,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTb,  IMPOWU3BOJCTBO  KOCMETHUYECKHUX  IIPEraparos,
MIPOU3BOJICTBO KOHCTPYKIIUOHHBIX MaTepHasoB, JJIEKTPOHHAS IPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTHH.

3) IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI YYUEBHOI'O
MPEJIMETA «XUMMSI» (BA30BbII YPOBEHB) HA YPOBHE COO

JIMUHOCTHBIE PE3YJIbTATHI

B coomsemcmeuu ¢ cucmemno-oesmenbHoOCmMHbIM NOOX00OM 8 CIMPYKMYpe TUYHOCHHbBIX
pe3yibmamos 0ceoeHus npeomema «Xumusy Ha YposHe cpeone2o obujeco 0b6pazosamusl
gvloeleHbl credyrwue cocmasiaouue.

OCO3HaHUE OO0YYAIONTUMHUCS POCCUMCKON TPaXTAHCKOW HICHTUYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTU U CAaMOOTIPEEIICHUIO;

HaJIMuMe MOTHUBALIMM K 00Y4EHHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULIMI 0a30BOM HAYKH XUMHUU;

TFOTOBHOCTb U CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMM, HPUCYIIMMU LIEJIOCTHOM CHCTEME XUMHYECKOTO
o0OpaszoBaHus;

HaJIMYMe MPaBOCO3HAHUS DKOJOTUYECKOM KYJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JlngyHOCTHBIE pE3yabTAaThl OCBOCHHUSA NPEIMETa «XUMHS» JAOCTUTAIOTCS B EIUHCTBE
yueOHOM ¥ BOCHIUTATENBHOM JESITEIBHOCTM B COOTBETCTBUM C TI'yMaHUCTHYECKUMH,
COIIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH U HJI€aJaMH  POCCHUHCKOTO
IpaXXJaHCKOro OOIIecTBa, NPUHATHIMU B OOIIECTBE HOPMaMd U IpaBUWJIAMU IIOBEICHMUS,
CIOCOOCTBYIOLIMMU TIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBIJICHUS
JUYHOCTH 00yYaIOIUXCS.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD» OTpaXkatoT cOPMUPOBAHHOCTh
OTbITa NO3HABATEJILHOM U MPAKTUUYECKON IEATEIHHOCTH 00yUaOLIUXCs 10 pealu3aluy MPUHITHIX
B OOIIESCTBE LICHHOCTEH, B T.4U. B YaCTH:

1) zpaxncoanckozo éocnumanus:

- 0CO3HaHUS 00yJaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00513aHHOCTEN, yBaXKEHUS
K 3aKOHY M TIPABOTIOPS/IKY;

- TIPEJCTABJICHHUS O COLMAJIBHBIX HOPMax W IpaBUJIaX MEKJIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE;

- TOTOBHOCTHU K COBMECTHOM TBOPYECKOM JI€ATEIBHOCTH IIPU CO3/JTaHUU yUEOHBIX IPOEKTOB,
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pelIeHnH y4eOHbIX U NM03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

- CIocOOHOCTH MOHUMAaTh W NPUHUMAThb MOTHUBBI, HAMEPEHMs], JIOTUKY M apryMEHTbI
JPYTUX MpU aHAIKU3€ Pa3IUNYHbIX BUJIOB YUeOHOH AeATENbHOCTH;

2) nampuomuueckozo 60cnumanu:

- IIEHHOCTHOTO OTHOLIEHHUS K WCTOPUYECKOMY M HAYYHOMY HACJEIAUI0 OTEYECTBEHHOMU
XUMHH;

- YBaXEHUS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTM)KEHMSI HAYKH €CTh PE3Yy/lbTaT JUIMTEIbHBIX HAOIIOJICHUI,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

- HHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B MOJYYEHHH U TOCIEIYIOIIEM aHalu3e
nH(OpPMAaLIUU O TEPEAOBbIX JOCTUKEHHUSIX COBPEMEHHOM 0T€UECTBEHHON XUMUU;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

- HPaBCTBEHHOTO CO3HAHUS, ITUYECKOT0 IOBEICHUS;

- CIIOCOOHOCTH OLEHUBATh CHUTYallMH, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMH, H
IPUHUMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYSACh HA MOpPaAJIbHO-HPABCTBEHHBIE HOPMbI H
LIEHHOCTH;

- TOTOBHOCTU OIICHMBAaTh CBOE MOBEJIEHUE U IMOCTYIKU CBOUX TOBApPUIIEH C MO3MUIMMA
HPaBCTBEHHBIX U NPABOBBIX HOPM M OCO3HAHHE MOCIEACTBHM 3TUX MMOCTYIKOB;

4) popmuposanusa Kyremypul 300poepa:

- TIOHMMAaHUs ILIEHHOCTEH 3J0pOBOro W Oe3omacHOro olpa3a XW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

- coOmroieHrs TpaBuil 6€30MacHOT0 OOpaIeHusl ¢ BEIIECTBAMHU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYJIOBOI 1€ATEIbHOCTH;

- TNOHMMAHHUS LIEHHOCTH MpPaBUJ UHAMBUIYAJLHOTO U KOJUIEKTMBHOIO 0€3011acHOr0
MOBEJICHUS B CUTYyallUsX, YIPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

- OCO3HaHUS MOCIEICTBUN U HENPUSTUS BPEIHBIX MPUBBIYEK (YHOTpeOJIEHUS aJIKOToJIs,
HapKOTHUKOB, KYPEHHS);

5) mpyooeozo éocnumanus:

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JIEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX ACATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHMBHO€ YYacTH€ B PELICHUH MPaKTUYECKUX 3a/ad COLMAJIbHOM
HAIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

- HHTEepeca K MPAaKTUYECKOMY M3YUYEHHIO MPOECCHil pa3IMyHOro poja, B T.4. HA OCHOBE
MIPUMECHCHHMS PEJAMETHBIX 3HAHUN 110 XUMUH;

- YBaXEHUS K TPYy, JIOJIM TpyJa U pe3yiabTaTaMm TPyI0BOH AESITEIbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY MHAMBUAYAIbHOW TPAEKTOpPUHM 00pazoBaHusd, Oyayllel npodeccuu u
peayin3aiy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN
K XUMUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBA;

6) rKon02UUECKO020 60CRUMAHUA:

- DKOJOTMYECKH I1eJecOO0pa3sHOro OTHOIICHMS K TNpUpPOJe, KaK HMCTOUYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

- HOHUMaHUS I100aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIIeM, BIUSHUSI IKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLMATIBHOM CPEJIbI;

- OCO3HaHMS HEOOXOJUMOCTH UCHOJb30BAaHUS JIOCTIKEHUH XUMHUU JJIsl PpelICHUs
BOIIPOCOB PAaLIMOHAIILHOTO MPUPOOIIOJIb30BaHMUS;

- aKTHUBHOI'O HENPUSTHUS NEHCTBUI, MPUHOCAIINX Bpea OKpYKarolled MpUpOoAHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOJIArONpUSITHBIE 3KOJOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNENUCTBHUN U NPEJOTBPAILATH UX;

- HaJM4usl Pa3BUTOIO SKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTMYECKON KYNIbTYpbI, OIbITA
NESTeIbHOCTH  JKOJIOTUYECKOM  HalpaBJI€HHOCTH, YMEHUS PYKOBOJCTBOBaTbCS HMHU B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOSATDH UJEOTIOTUH XeMopoOuu;
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7) WEeHHOCMU HAYYHO20 NO3HAHUA:

- c(OpMUPOBAHHOOIO MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U O0OIIECTBEHHON NMPaKTUKH;

- TMOHUMAaHUs CHEHU(PUKA XMMHU KaK HayKd, OCO3HaHHs €€ posid B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH LETOCTHOIO MPEACTaBICHUS

00 OKpy)XarollleM MHUpe KaK O €IMHCTBE MPUPOJAbl U YEJIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH POo0JIeM COXPAHEHUS TPUPOJIHOTO PaBHOBECHS;

- yOoexaEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUU JUISI COBPEMEHHOW LUBUIIM3ALMU: B €€
I'YMaHUCTUYECKOW HAINpPaBICHHOCTH M BaXKHOM POJM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpbI, PEILIEHUH TJI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOIA,
SHEPreTUYeCKOM, MHUIIEBOM M HSKOJIOTMYECKOM Oe30IacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecreyeHn! yCIOBHM yCIIENTHOTO TPyZAa M SKOJIOTMYecKU KOM(OPTHOM KU3HU KaXKJIOTO WiIeHa
o011ecTBa;

- €CTECTBEHHO-HAy4YHOW T'PAaMOTHOCTH: IIOHMMAHHs CYIIHOCTH METOJIOB IIO3HAHUA,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS JUIS
aHaJin3a U OOBSICHEHHUS SIBJICHHUM OKPYKAIOLIEro MUpa U IPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTb 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAayUHBIX ()aKTOB U UMEIOLIUXCS JaHHBIX
C LEJBIO MTOIY4EHHS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XMMUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaslbHbIX KU3HEHHBIX CUTYALHSIX;

- HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM e TeIbHOCTH; TOTOBHOCTU U CLIOCOOHOCTH
K HEIpephIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHNIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUI
10 XUMUU B COOTBETCTBUU C KUZHEHHBIMH TOTPEOHOCTAMU;

- HHTEepeca K OCOOEHHOCTSIM TpyAa B pa3iuuHbIX cdepax npodheccuoHaTIbHOM
NESATENBHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

Memanpeomemmnuie pe3yibmamosl 0C60€HUA YUeOHO20 npedmema «Xumus» Ha yposHe
cpeonezo 00uiezo 00pazoeanusn 6KIIOUAOmM:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIMIUXCS MEKIUCIHUIUIMHAPHBIE
(MexTpeMeTHBIC) 00IIeHayYHbIE TTOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPA
U cruerpuKy METOIOB MTO3HAHUS, UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
SHEPTHUsl, SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIM (PaKT, MPHUHIIUI, THUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HAOIIOIeHNEe, N3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC YUeOHbBIC NEHCTBUSI (MT03HABATEIbHBIC, KOMMYHUKATHBHEIE,

perynaTuBHble), obOecneunBaromiye (GopMupoBaHuE (DYHKIUMOHAIBHON TI'PaMOTHOCTH U
COIMATTBHOM KOMIIETEHITUN O0yJarOIINXCS,;

CHOCOOHOCTh  OOYyYarOIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEXAUCLUILIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHWS M YHUBEpCaJdbHbIE y4eOHBIC JACHCTBUS B TO3HABAaTEIBLHOU U
COLIMAIBHOW MTPAKTHKE.

MertamnpeaMeTHBIE PE3YJIBTAThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMH YU4€OHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSIMH.

Hoznaeamenvnvie YY/[

Jlozuueckue deticmeusi:

- CaMOCTOATENHLHO (OPMYIMPOBATh M AKTYaJU3HPOBATH MPOOJIEMYy, BCECTOpPOHHE €&
paccMaTpuBarth;

- OTIpENeNsATh 1N JCATEIHHOCTH, 3aJlaBasl MapameTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMU IIEIISIMHU;

- WCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUU MPUEMBI JJOTUYECKOTO MBIIIJICHUS - BBIICIATH
XapaKTepHbIC TMPU3HAKKM TIOHATUH ¥ YCTaHABIWMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHH;

- BBIOMpATh OCHOBAaHUS WM KPHUTEPUM IJIs1 KIAacCU(PHUKAIMU BEMIECTB W XUMHYECKUX
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peakumii;

- YCTaHaBJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSMU;

- CTpOUTHb JIOTMYECKHUE paACCYKIECHUS (MHIYKTUBHBIC, NE€AYKTUBHbBIE, IO aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHUSI B pacCMaTPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

- IPUMEHSATH B IIPOLIECCE MO3HAHNUS, UCTIOJIb3YEMbIE€ B XMMHH CUMBOJINYECKHE (3HAKOBbIE)
MOJIeNu, IPeoOpa3oBbIBaTh MOJIEJIbHBIE MPECTABICHUS - XMMUUECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHuueckas (opmyna, ypaBHEHHE XHUMHUYECKOM peakuuu - TpU pElIeHUH YyueOHBIX
MI03HABATEIbHBIX U MPAKTUYECKUX 3aJa4, IPUMEHATh Ha3BaHHBIE MOJIECIbHbBIE MPECTABIICHUS /IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BELIECTB U XUMUUYECKUX PEAKIIHUH.

bazosvie uccneooeamenvckue oelicmeusi:

- BJaJIeTh OCHOBAMM METOJIOB HAay4yHOTO MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIUil;
(bopMynupoBaTh LIETU U 3a/1a4H UCCIIEA0BaHNUs, UCIIOIb30BaTh OCTABICHHbBIE U CAMOCTOATEIHHO
copMyIupOBaHHbBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUSI U OCHOBBI 111 (POPMUPOBAHUS
TUIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

- BJIaJIETh HaBbIKAMHM CaMOCTOATEIbHOIO IJIAHUPOBAHUS M IMPOBEACHUS YUEHUUYECKHX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMI0JaTh 32 XOJIOM IIpOIEcca, CaMOCTOSITEILHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OpMyaupoBaTh OOOOLIEHUS M BBIBOABl OTHOCHTEIHHO
JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAHHBIA OTUET O MPOJIEIaHHOMN
pabore;

- TpUOOpeTaTh OMBIT YYCHHUYECKON HCCIEIOBATEIBCKOM M MPOEKTHOM AESITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PpEIICHUS
MPaKTUYECKUX 3aj[a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [O3HAHMUSL.

Paboma c ungopmayueri:

- OpHUEHTHPOBATbCA B PA3NIMYHBIX HCTOYHUKAX HHPopMauuu (HAy4HO-HOIYJspHAs
JUTepaTypa XMMHYECKOIO COJEp)KaHus, CIpaBOuyHble MocoOusi, pecypcbl WHTepHera),
aHAJIM3UPOBATh HH(OPMALIMIO PA3IMYHBIX BUIOB U (hOPM MPECTABIICHUS, KPUTUYECKH OLIEHUBATD
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3alpoChl U NPUMEHATH PA3IUYHbIE METOJbl MpPHU HMOHMCKE U OTOOpe
nHpopmannuy, HeoOXOJUMOM ISl BBITIOJHEHUS YUeOHBIX 3ajja4 ONPEAeIEHHOTO THUIIA;

- IPHOOPETATh OIBIT UCIOJIB30BaHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CAaMOCTOSITENILHO BBIOUPATh ONTUMAJIbHYIO (POPMY MPEACTABICHUS HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMMmel, TaOIULbI, PUCYHKH U IpYTHUE);

- HUCIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBa IpH paboTe C XUMHUYECKOM
uHpopmaluen: NPUMEHATh MeXNpeaMeTHble ((u3nueckue U MaTeMaTU4YecKue) 3HaKu U
CUMBOJIbI, POpMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

- HCTI0JIb30BaTh U PE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

Kommynuxamuenoie YY/I:

- 33/1aBaTh BOIIPOCHI IO CYILECTBY 0OCYXAaeMOM TEMbI B X0OJI€ TUAJIOra U/UIN TUCKYCCUH,
BBICKa3bIBaTh HJIeH, (OPMYIHpPOBaTh CBOM MPEAJIOKEHHS] OTHOCUTEIBHO BBINOJIHEHUS
MPEeJI0KEHHOM 3aa4H;

- BBICTYNATh C MPE3EHTAIMEI pe3yIbTaTOB O3HABATEIbHOMN AESTEIbHOCTH, MOTY4YE€HHbIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBINIOJHEHUH XHUMHYECKOTO
SKCIEPUMEHTAa, TPAKTUYECKOM paboThl IO MCCIEI0BAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peainzanuu y4eOHOTro MpoekTa U (OpMyIHpOBaTh BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MMyTEM COIIaCOBAaHUS MO3ULIMI B X0 00CYyX/1eHUs 1 0OMeHa MHEHUSIMHU.

Pecynamuenvie YY/[:

- CaMOCTOATENbHO TUIAHUPOBATH U OCYIIECTBIIATH CBOIO IMO3HABATEIbHYIO JESTEIbHOCTD,
omnpezenss €€ LeIu U 3aJa4d, KOHTPOJUPOBATh U IO Mepe HEOOXOAUMOCTU KOPPEKTUPOBATH
IpeaaraéMblii anropuT™ JEMCTBUI NMPHU BBHINOJHEHUH Y4€OHBIX M MCCIIEI0BATEIbCKUX 3a/ad,
BbIOMpaTh HanboJsee 3(hHeKTUBHBIN cIOcO0 MX pelIeHHs ¢ Y4ETOM MOITY4YEHUs] HOBBIX 3HAHHH O
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BCIICCTBAX U XUMHUYCCKUX PCAKIIHAX,
- OCYHICCTBJIATL CAaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBEC cCaMoOaHa/lu3a H
CaMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHI

[IpenMeTHbIC pPE3yNbTaTBl OCBOCHHS IPOTPAMMBI CPETHETO OOMIero 0oOpa3oBaHUs IO
XAMHH Ha ©0a30BOM ypOBHE OpHUEHTHPOBAaHBI Ha OOCCIEYCHHE MPEUMYIICCTBEHHO
0011e00pa30BaTEIPHON M OOMICKYJATYPHOW MOATOTOBKH oOOy4aromuxcsi. OHHM BKITIOYAIOT
crnenuduueckue A y4eOHOro mnpeamera «XHMMHUsS» HaydyHble 3HaHHSA, YMEHUS M CIOCOOBI
JNEUCTBUI 1O OCBOEHUIO, HHTEPIPETAllMK U IPEeoOpa30BaHUI0 3HAHUM, BUbl JIEATEIBHOCTH IO
IMOJIYYCHHUIO HOBOI'O 3HAaHUA W IPHUMCHCHHUIO 3HaHUH B Pa3IMIHBIX y‘-Ie6HI:IX U PCAJIbHBIX
JKU3HCHHBIX CUTYyallusiX, CBA3aHHBIX C xumuen. B nporpamMme 1o XuMnuHn nNpe€aAMETHBIC PE3YIIbTAThL
MMpEACTABJICHEBI 110 Ir'oaM U3YyUCHUS.

10 KJTIACC

K konuyy ooyuenusa e 10 knacce npeomemmuvie pe3yivmamuvl 0C60€HUA Kypca
«Opzanuueckas xumusn» ompaxcarom:

- copMUPOBAHHOCTh TPEIACTABICHUNA O XHUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-
HayYHOM KapTHHBI MUpPA, POJIM XUMUU B IO3HAHUH SIBICHUN TPUPOIBI,

B (JOPMHUPOBAHUU MBILIUICHUS U KYJIBTYpPbI JUUYHOCTH, €€ (PYHKIIMOHAJIBbHOU IPaMOTHOCTH,
HE0OX0IMMOM JUIsl pellieHusl MPAKTUYECKUX 3a]1a4 U AKOJIOTMYECKH 00OCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

- BJAJECHHE CHCTEMOM XMMHWYECKHUX 3HAHHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJATrAarLIUe
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aTOMa, MOJIEKYJa, BaJ€HTHOCTD,
AJIEKTPOOTPUIIATENILHOCTh, XMMHUYECKas CBsI3b, CTPYKTypHass Qopmyna (pa3BépHyTas H
COKpall€HHasl), MOJIb, MOJISIpHAs Macca, MOJISIpHBIH O0O0BEM, YIJIEPOJHBIM  CKEJeT,
(GyHKIMOHANBHAS TpyMNa, pagukai, HU30MEpUs, U30MEpbl, TOMOJOTHYECKHI psiji, TOMOJOTIH,
YTIEBOAOPOIb, KUCIOPO U a30TCOJAEpKAlllie COCAUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHNUS);

- TEOPUH M 3aKOHBI (T€Oopus CTPOEHUs opraHuueckux BeuiecTB A.M. ByriepoBa, 3akoH
COXPAHEHHUS MACChl BEILIECTB);

- 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUU;

- MHPOBO33PEHUECKHUE 3HAHHUA, JIeKAIIMEe B OCHOBE IOHMMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XMMMUYECKUX SIBJICHHUH, (AKTOJIOTHYECKUE CBEICHMS O CBOMCTBAX, COCTaBe,
MOJIyYUeHUH MU O€30MacCHOM HCIIOJIb30BAHMU Ba)KHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA;

- copMHpOBAaHHOCTh YMEHUH  BBISBIATH XapaKTEpHbIE MPU3HAKK  TOHATHH,
YCTaHABIIMBATh UX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS NPU ONUCAHUU
COCTaBa, CTPOEHHUs U NIPEBPALICHUI OPraHUYECKUX COECTUHEHUI;

- ¢(hOpMHPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (pOpMysl OpraHM4YEeCKUX BEILECTB
U YpaBHEHUH XMMUYECKUX PEaKLUH, U3rOTaBIMBATH MOJIEIH MOJIEKYJ OPraHMYECKHX BEIIECTB
JUI WJUTFOCTPAIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

- cOopMHUpPOBAaHHOCTb yYMEHHUW  YCTAHaBIMBAaTh  MPHUHAUIEKHOCTb  H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HMX COCTaBy W CTPOCHUIO K ONPENeIEHHOMY Kiaccy/Tpymnmne
coelMHEeHUH (yrIeBOI0PO/Ibl, KUCIOPO U a30TCOAEPKALUE COSAUHEHUSI, BLICOKOMOJIEKYJISIPHbIE
COeJIMHEHUs), JaBaTh MM Ha3BaHMs Mo cucremarnueckoir HoMmeHkiatype (IUPAC), a takxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAHUS OTAEJbHBIX OPraHWYECKUX BEIIECTB (ITHUJIEH, MPOIMUJIEH,
alleTWJIeH, STWICHIVIMKOJb, TJIMLIEPUH, (eHOJ, (GopMaibAerui, aleTaableruj], MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsi KUCJIOTa, CTEApUHOBAas KUCJIOTA, IJII0K03a, (PpPyKTO3a,
Kpaxmal, LIeJUIT0JI03a, TJIUIUH);

- c¢(OpMUPOBAHHOCTb YMEHHUS OINPEAENATh BUABI XUMHUYECKOH CBSI3M B OPraHUYECKUX
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COeIMHEHUIX (OIMHAPHbIE U KPATHBIE);

- cOpPMUPOBAHHOCTh YMEHUSI NMPUMEHSATH IOJIO)KEHUS TEOPUHM CTPOCHUS OPTaHUYECKUX
BemecTB A.M. ByrnepoBa ayis 0ObsICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BELIECTB;

- c(opMHpPOBAaHHOCTh YMEHUN XapaKTepuU30BaThb COCTaB, CTPOCHUE, (U3NYECKUE H
XMUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTAaBUTENEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BEILIECTB
(meTtaH, 9TaH, JSTWICH, NPONWJIEH, aneTuieH, Oyraauwen-1,3, merunOyraauwen-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHIJIMKOJb, INIMLEPUH, (EHOJI, alleTalbAerua, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUII0JIo3a, AaMHUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATh
IF€HETUYECKYIO CBSI3b MEXKJy HMUMHM YPAaBHEHUSMH COOTBETCTBYIOUIMX XMMHYECKHX PEAKIUil C
HCI0JIb30BAHUEM CTPYKTYPHBIX (OPMYII;

- c()OpMUPOBAHHOCTh YMEHHMsI XapaKTEpU30BaThb HWCTOUYHUKH YIJIEBOJOPOIHOIO ChIPbS
(HeTb, MPUPOAHBIM Ta3, yroiyib), CHOCOOBI MX MEPEepadOTKU U MPAKTHUUECKOE MPUMEHEHHE
MIPOJIyKTOB NEepepabOTKY;

- c(popMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIUMCIECHUS 0 XUMHYECKHM YpPaBHEHUSAM
(Maccbl, 00b€Ma, KOJIMYECTBA UCXOIHOTO BELIECTBA WIIH MTPOIYKTa peaKIMK [0 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKILIUN);

- chOpMHPOBAHHOCTh YMEHHH BIAJACTh CHUCTEMON 3HAHMK OO0 OCHOBHBIX METO/axX
Hay4YHOTO MO3HAHHUS, UCIOJb3YEMbIX B XUMHUH MPU U3YYEHUU BEIIECTB U XUMHMUYECKUX SBJICHUN
(HaOnrofeHue, W3MEpEHUe, OHKCIEPUMEHT, MOJIEIUPOBAHUE), HCIOJb30BaTh CUCTEMHbIE
XUMHYECKUE 3HAHUS JUISl IPUHATHUS PELIEHUHN B KOHKPETHBIX )KU3HEHHBIX CUTYALIUSIX, CBS3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHHEM,;

- cOpPMHPOBAHHOCTH YMEHHI COOI0OIATh MTpaBUiia MOJb30BaHUS XUMUYECKOM

MOCY/ION 1 1a00paTOPHBIM 000PYIOBAHHUEM, a TAKXKE TIPaBUiIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUHU C MHCTPYKLMSIMH 110 BBITIOJIHEHHIO JJAOOPATOPHBIX XMMUYECKUX OTIBITOB;

- c¢(hOopMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpalieHus] OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJIyYEHUE ITHIIEHA U U3YyYEHHUE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIIMN OPraHNYECKUX BEUIECTB, ACHATypalis OeJIKOB IIPU HArPEeBaHUH,
LIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBHHU C IIPABUIIAMU TEXHUKH OE€3011aCHOCTH MPHU 00pallieHnn
C BEILIECTBaMU U JIaOOpaTOpPHBIM 00OpYJOBaHUEM, HPEACTABISATH PE3YNbTATHl XMUMHUYECKOIO
SKCIEpPUMEHTa B (OpMe 3aIUCH YPAaBHEHHM COOTBETCTBYIOIIMX pEaKIUil ¥ (opMyIUpOBaTH
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

- c(OpPMHUPOBAHHOCTh YMEHHM KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYI0 MH(POPMALUIO,
MOJIy4aE€MYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeicTBa MacCOBOW nH(popManuu, IHTepHET U apyrux);

- copMHpOBAaHHOCTh, YMEHHI COOJIIO/IaTh MpaBUjIa SKOJOTMYECKH L€Ieco00pa3HOro
MOBEACHUS B OBITY U TPYAOBOH JEATEIbHOCTH B LEISAX COXPAHEHUSI CBOETO 3/I0pPOBbS U
OKpY’Karolllell IPUPOJHOIN cpesbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA >KUBbIE OPraHU3MBbI
ONpeNeNEHHBIX OPraHWYEeCKUX BELIECTB, MoHuMas cwmbica mnokaszarens I[IJIK (mpenenbHO
JOMYCTUMOM KOHIIEHTPAIUH), IOSCHATH Ha IPUMepPaxX CIIOCOObl YMEHBIIEHHS U IPEIOTBPALICHUS
UX BPEHOTO BO3/EUCTBUS HA OPTaHU3M YEJIOBEKA.

11 KJIACC

K konuy ooyuenus ¢ 11 knacce npeomemnule pe3yibmamasl 0c60eHus Kypca «Qowan u
Heop2anuYecKas Xumusy) ompaxcarom:

- copMUPOBAHHOCTH TPEIACTABICHUNA O XHUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-
Hay9HOW KapTUHBl MHUpPA, POJIA XMMHUU B TO3HAHUU SIBICHUW TPHUPOILI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISt
penieHust MPaKTUYECKNUX 33]1a4 M YKOJIOTUIECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XUMHMYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOTI, S-, P-, Cl- 2JIEKTpOHHBIE OPOUTAIM ATOMOB, MOH,
MOJIEKyJIa, MOJb, MOJIAPHBI OO0BEM, BaJECHTHOCTh, OJIEKTPOOTPUIIATEILHOCTh, CTEICHBb
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OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJEHTHAs, WOHHAas, MeETaJUInyecKasi, BOJOPOIHAs),
KpUCTAJJIMYECKass  peléTKa, TUIBI XUMHYECKUX  peakUud, pacTBOp, OIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTHUECKAs UCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pPEeaKINK, XMMHUUECKOE PaBHOBECHUE);

- TEOPUU U 3aKOHBI (TEOPHUS UEKTPOJIUTUYECKON JAUCCOLMALNY, TEPUOUYECKUI 3aKOH
JI.1. MenneneeBa, 3aKOH COXpPaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHUS W IPEBPALLCHHS
SHEPrud NpH XUMUYECKHX pEaKIusiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUEe B OCHOBE MOHUMAHHS NPUYUHHOCTU U CHCTEMHOCTH
XUMHUYECKUX SIBJICHUN, (PAKTOJIOTHUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJyYEHUU H
0€30MacHOM HCMOJIb30BaHUU Ba)XKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON
NeSITeIbHOCTH YEJIOBEKa,

- copMHpOBAaHHOCT, YMEHUH  BBIABIATH XapaKTEpHbIE IPU3HAKU  IOHSITHIH,
YCTaHABJIMBATh MX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS NPU ONUCAHUHU
HEOPraHMYECKUX BEIIECTB U UX MPEBpallleHUl;

- ¢(hOpMHUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS
¢bopMynl BeUIECTB M YpPaBHEHUN XHMHUYECKUX pEaKUui, CHCTEMaTHYECKYI0 HOMEHKJIATypy
(IIPAC) wu TtpuBHanbHBIE Ha3BaHUS OTHEIbHBIX HEOPraHMUYECKHWX BellecTB (YyrapHbli ras,
YIJIEKUCIbIA Ta3, aMMMaK, raméHas W3BeCTb, HeramiéHasi M3BECThb, NUTHEBAsl COJAA, HMUPUT U
IpyrHe);

- C(OPMHUPOBAHHOCTb YMEHHUHM OMNpPENENSITh BAJEHTHOCTb M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX pA3JIMYHOTO COCTaBa, BUJ XUMHYECKOW CBA3MU
(KoBajieHTHasl, MOHHAsI, METAJNIMYECcKasi, BOJOPOJHAsA) B COEAMHEHHUSX, THI KPUCTAUINYECKOU
PEIIETKY KOHKPETHOTO BEIECTBA (aTOMHAas, MOJIEKYJIIpHAs, MOHHAsI, METAJUIMUECKasi), XapaKTep
Cpelibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COETMHEHUII;

- Cc(OpMUPOBAHHOCTb YMEHHUH YCTAHABIMBATH MPUHANICKHOCTh HEOPraHUYECKUX
BEIIECTB 110 UX COCTAaBY K ONPEICIEHHOMY KiIacCy/TpyIie COeIMHEHUM (IIpOCThie BEIlecTBa -
MeTaJlJIbl U HEMETAILJIbl, OKCH/Ibl, OCHOBaHMUsI, KUCIOThI, aM(POTEPHbIE THPOKCUIBI, COJIN);

- c(OpMHUpPOBAHHOCTP YMEHHUM pPaCKpbhIBATh CMBICI Tepuoanyeckoro 3akoHa J[.U.
MenneneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOUIYI0, OOBSCHUTEIBbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

- C(OPMHUPOBAHHOCTb YMEHHUH XapaKT€pU30BaThb JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucreMsl XuMuueckux anementon J.U.
MenpeneeBa, HCHONB3Yys MOHATUA «S-, p-, d-31EKTpPOHHBIE OPOUTANIMY», «IHEPreTHUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH 1O IepuoaaM M rpymnmam [leprnoandeckoil CUCTEMBI XUMHYECKUX 1eMeHTOB JI.M.
Menneneena;

- c(hOopMHUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (ONMUCHIBATH) OOIIHE XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, IMOATBEPXkAATh CYIIECTBOBAHUE
FeHETHUYECKON CBA3M MEXJAy HEOpraHM4YeCKMMU BEIIECTBAMH C IOMONIbIO YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUii;

- c(popMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKHE PEAKLUU O PAa3IMYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pearupyroliux BeEIIeCTB, TEIIOBOMY 3(PQeKTy peakiuw,
M3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIIMH, YYaCTHIO KaTaJln3aTopa);

- c(hOpMHUPOBAHHOCTh YMEHMH COCTaBIISATh YpPABHEHMsI DPEAKIHMI pPa3IMYHBIX THUIIOB,
IOJIHBIE ¥ COKpaIEHHbIE YPaBHEHUS peakuii HOHHOTO 0OMEHa, yUUThIBas yCIOBUS, IPU KOTOPBIX
9T peakUuu UAYT 10 KOHIIA;

- c(OpMUPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKLMH, MOATBEPKAAIONINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPAClO3HABATh OIBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

- cOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHOBOCCTAHOBUTEIbHBIX
peaxkiuii HoCpeCTBOM COCTaBIJIEHHS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;

- c(popMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu
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OT pa3iNyYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XUMUYECKOTO pPaBHOBECHUS

B 3aBUCHMOCTH OT BHEITHETo Bo3aencTBus (mpunrmi Jle [llarense);

- c()OpMUPOBAHHOCTb YMEHHI XapakTepu30BaThb XUMHUYECKHE MPOLECCHI, JIEKAIIUE B
OCHOBE ITPOMBIIIIJIEHHOTO MOJIY4YEHUsI CEPHOU KHUCIOThI, aMMHUaKa, a TaKkke COPMUPOBAHHOCTD
npesacTaBiIeHU 00 OOIIMX HayyHBIX HNPUHLMIIAX U AKOJOTMYECKUX MPoOIeMax XHUMHYECKOIo
IIPOM3BOJICTBA;

- c¢(OpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIEHUSI C HCIIOJIB30BAHMEM IOHATHUS
«MaccoBasi JI0Ji1 BEIeCTBa B PacTBOpPE», OOBEMHBIX OTHOLIEHUN Ta30B NpPU XUMHUYECKHX
peaxusx, Macchl BELIECTBA UM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UITU
00BEMY OJTHOTO U3 YYaCTBYIOUIUX B PEAKI[MU BELECTB, TEIJIOBOro 3(ddeKra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IIPEBPAILCHUS U COXPAHEHUS SHEPTHUH;

- cOpMHUPOBAHHOCTH YMEHHI COOIOATh TIPaBUJIa MOJIB30BAHUS XUMHYECKOU MOCYION 1
abopaTOpPHBIM 00OPYIOBAHUEM, A TAK)KE IIPaBUIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJTHEHHUIO JJa00PATOPHBIX XUMUYECKUX OTIBITOB;

- cpopMUPOBAaHHOCTh YMEHUHW IUTAHUPOBATH W BBIMOJHATh XUMHYECKHUN DKCIEPUMEHT
(paznokeHHe IMepoKcHaa BOJOpPOJa B MPUCYTCTBUU KaTajau3aropa, OIpPEAeTeHHE Cpeibl
pPacTBOPOB BEILECTB € MOMOILBIO YHUBEPCATHLHOIO MHIMKATOPA, BIUSHUE PAa3INYHbIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakluy, peaklMH HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKIUU Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELLIEHUE SKCIIEPUMEHTAIbHBIX
3amau no temaMm «Mertamney u «Hemeramibl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKH
0€30MMacHOCTH IpU 00pallleHUH C BEIECTBAMU U J1a0OpaTOPHBIM 000pyJOBaHUEM, NIPEACTABIATh
pe3yibTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (OpME 3alucHh YPaBHEHHH COOTBETCTBYIOLIHX
peakuuii 1 GopMyIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTATOB;

- cOPMHUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAIM3UPOBATH XMMHUYECKYI0 MH(OPMALHIO,
MOJIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CpPEICTBAa MacCOBO KOMMYyHUKalK, HTEpHET U qpyrux);

- copMHpPOBAaHHOCTh YMEHHI cOOJNIIO/IaTh MpaBUia SKOJIOTMYECKU I[€JIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOH JAEATEIBHOCTH B LEISAX COXPAHEHMSI CBOETO 3/J0POBbSI U
OKpY’Karolllell IPUPOJHOIN cpesbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MBbI
ONpe/IeIEHHBIX BELIECTB, MOHUMAasi cMbici nokaszarens [1/IK, moscHsATh Ha mpuMepax CrocoObl
YMEHBIIECHUS U IPEOTBPALIEHUS UX BPEIHOTO BO3/AEHCTBUS Ha OpPraHU3M YEJIOBEKa;

- JUIsl 00Y4arOIIKUXCSl C OIPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSTh
3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMSI BEIIECTB U XUMUYECKUX SBJICHUN;

- JUId CJENbIX M cHaboBUIAMIMX OOYy4aroIIMXCA: YMEHHUE HCIOJb30BaTh peabepHO
TOYEUHYI0 cucteMy ob6o3HaueHuit JI. bpaiins i 3anucu xumMudeckux Gopmyi.
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