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IlosicHuTeIbLHAS 3aMUCKA.

[IporpaMma To XMMHH HAa YPOBHE CpeaHEro o0Imero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHMU K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
cpenHero obmiero oOpaszoBanwus, mnpeacraBieHHbIx B @I'OC COO, ¢ yuérom Konnenmmm
npernoaBaHusl yd4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHM3anusx Poccuiickoin
denepanyn, peaTu3yOIUX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX TOJIOXKECHUIN
benepanbHON paboyei mporpaMMbl BOCIIUTAHUSI.

OcHOBY MOAXOJOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OIIPEACICHUIO O0OIIei
CTpaTeruy 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYyYAIOUINXCS CPEICTBAMH Y4e€OHOTO MpeaMeTa
«Xumust» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTABHJIM KOHIICTITYyalTbHBIC TOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU IENeH, COJEp’KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

B cooTBeTCTBHY C TaHHBIMH TOJIOKEHHISIMUA TTPOTpaMMa 10 XUMUH (0a30BbIi YpOBEHB) Ha
YPOBHE CpeTHEro 00IIero 00pa3oBaHUS:

yCTaHaBIWBAET 00s3aTelIbHOE (MHBAPUAHTHOE) TMPEIMETHOE COJEp)KaHHEe, OTpeaessieT
KOJIMYECTBEHHBIE M KaYECTBEHHBIE €r0 XapaKTEPUCTHKU Ha KaXKJIOM dTalle W3ydeHHsI MpeaMeTa,
MpeayCMaTPUBACT TPUHIMIEI CTPYKTYPHUPOBAHHS COACPIKAaHUS W paCHpenesieHHsl ero TIo
KJlaccaMm, OCHOBHBIM pa3ziejiaM U TeMaM Kypca;

TaéT TPUMEpPHOE pachperesieHre YYeOHBIX YacoB 10 TEMAaTHYECKHM pa3JienaMm,
PEKOMEH/yeT MPUMEPHYIO TOCIEI0BATEIBHOCTh M3YYeHHS OTHIENBHBIX TeM Kypca C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Y4eOHOTrO MpoIecca, BO3PACTHBIX
ocobenHocTtel oOyuarommuxcst 10—11 kmaccos;

na€T  METOIUYECKYI0 HWHTEpIpeTaluio Ieled H3ydeHHs TMpeAMeTa Ha YpPOBHE
COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CpelHero oOmiero oOpa3oBaHMs, COJEpPIKATEIbHOMN
XapaKTePUCTUKN  IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHHS OCHOBHOM  00pa3zoBareinbHOU
MpOorpaMMBI  CpeHero oOmiero oopazoBaHus (JUYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJOB Yy4eOHO-NO3HABATENbHON JESATENbHOCTH OOYyYalomIerocss IO OCBOEHHIO
conepkanus npenmeta. [lo BceM Ha3BaHHBIM MO3ULMSM B MpOrpaMMe MO XMMHH COOJIOACHA
MIPEEeMCTBEHHOCTh ¢ (efiepaibHON paboueil mporpaMMoil OCHOBHOTO o0Iiero obpazoBaHUs IO
xumuH (Ui 8—9 kiaccoB oOpa3oBaTeNbHBIX OpraHu3alliii, 0a30BbIi YPOBEHB).

[IporpaMma Mo XUMHH SIBISIETCS OPUEHTHPOM JUIS COCTaBIIEHUS PAOOUYUX MPOrPaMM,
aBTOPbl  KOTOPBIX ~ MOTYT  MPEMJIOKUTH CBOM  MOAXOA K  CTPYKTYpPUPOBaHHUIO U
MOCJIEIOBATEIbHOCTH U3Y4YEeHUsS y4eOHOTro marepuana, a Takke CBOE BHACHHE OTHOCHUTEIHHO
BO3MOXHOCTH BbIOOpa BapHaTUBHOM COCTaBISIOUICH COJEp:KaHus MpeaAMeTa JOTMOIHUTEIbHO K
00s3aTenpHOM (MHBAPHAHTHO) YacTH €ro CoJep>KaHusl.

XuMmuyeckoe 00Opa3oBaHUE, IOJydaeMO€ BBITYCKHHUKaMU  0O0IIeo0pa3oBaTeabHON
OpraHH3aliy, SIBISIETCS HEOTHEMIIEMOM YacThi0 UX OOPa30BAaHHOCTU U CIY)KHUT 3aBEPILAIOIIUM
3TAloOM pealin3allid Ha COOTBETCTBYIOLIEM 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
LIEJIOCTHOM CHCTEME XHUMHYEeCKOro oOpaszoBanusa. KitoueBble IIEHHOCTH KacalOTCsl IMO3HAHUS
3aKOHOB TPHUPOJBI, (HOPMHUPOBAHMS MHPOBO33PEHHS M OOIIEH KyJIbTypbl YeJOBEKa, a TakKkke
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHs K CBOEMY 3J0pOBbIO M TPUPOAHOHN cpeje.
Peanusyercs xumuueckoe oOpa3oBaHuME OOy4alOlIMXCS Ha YpPOBHE CpeaHero oOIiero
0o0pa3oBaHus CpeICTBAMU Y4€OHOTO mpeaMeTa «XUMUL», COAEep)KaHue U TIOCTPOEHHE KOTOPOTO
olpesieNieHbl B MporpaMMe MO0 XUMHU C Y4€TOM cleUu(UKd HAyKHM XMMHH, €€ 3HAUeHUs B
MO3HAHUU MPUPOJBI U B MaTE€pHaJIbHOM KM3HM OOLIECTBA, a Takke C y4éToM oOImMX Ienedl u
IPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMbI CpeaHero oOIiero
oOpazoBanus B Poccuiickoit ®enepanuu.

IIpu dhopmupoBanuM coaep:kaHus nmpeaMeTa «XUMHUsS» YYTEHbI CIETYIOLIUE MOJI0KEHUS
o cnenuduKe U 3HaUEHUH HAYKU XUMUHU.

XUMUS Kak 3JIEMEHT CHUCTEMbl €CTeCTBEHHBIX HAyK WUIpaeT 0coOyi0 poJib B CO3JAaHUU
HOBOH 0a3bl MaTepHaIbHON KYJIbTYpbl, BHOCUT CBOM BKJIaJ B (POPMUPOBAHHE PAL[HIOHAIBHOTO
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Hay4yHOT'O MBIIUIEHUS, B CO3JaHME LEJIOCTHOIO IPEJCTABIECHUS 00 OKpYKAIOLIEM MHUpPE Kak O
€IMHCTBE MPHUPOJBI M 4YeloBeKa, KOTOpoe (HOpMHUpPYETCSs B XHMHH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBAa OKPYKAIOLIErO0 MHUPA, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BOBMOKHBIMHU OOJIACTSIMH MTPUMEHEHHSL.

CoBpemeHHass XMMMsSI Kak HayKa CO3MJATelIbHAas, Hayka BBICOKMX TEXHOJOTUMN
HalpaBJIeHa Ha pElHIEHUE IJI00aJbHBIX MPOOJIEM YCTOWYMBOIO Ppa3BUTHUS YEIOBEYECTBA —
CBIPBEBOM, PHEPreTHUYSCKOM, MUINEBOM, JKOJOTMUECKON O€30MacHOCTH M OXPaHbI 3I0POBBA.
TecHo B3aMMOJEMCTBYS C JAPYrUMHU €CTECTBEHHBIMU HAayKaMM, XMMHs CTajla HEOThEMJIEMOI
4acTbI0 MUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOIO TPyJAa U KU3HH Ka)JI0TO
YJIeHa O0IIecTBa.

B cooTBeTcTBMU ¢ OOMMMH LENSIMHA M TPHUHLHUIIAMUA CPEIHEro oOmero oOpa3oBaHUs
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb N3YUEHHUSI) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIIOUEHUS B JKU3Hb COLIUYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUE.

CocrapnsromiuMu ipeameTa «XUMHS» SBISIOTCS 0a3oBble Kypcbl — «OpraHuueckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SBIIIIOTCS OCHOBBI 0a30BOM HayKHU: CUCTEMa 3HAHUI MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEeH XMMHH) U OpraHnyeckoil Xxumuu. @opMUpOBaHUE AHHOW CHCTEMbI 3HAHUMN
IpU W3YYEHUU NpeaMeTa oO0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOTooOpa3us
BEIIECTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMUMU.

CrpykTypa conmepkanusi KypcoB — «Opraaudeckas xumus» U «OO0Ias 1 HeopraHudeckast
XUMHS» chOpPMHUpOBaHa B MpPOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJAX0Ja K M3Y4YEHHUIO
y4eOHOro MaTepuajia M OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWN Ha
ONpENCIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHm4ecKoM XMMHMM BEIECTBa
paccMaTpuBalOTCA HAa YPOBHE KJIACCHYECKOM TCOPHHM CTPOCHHS OPraHMYECKMX COCIMHEHUH, a
TaKK€ Ha ypOBHE CTEPEOXMMUYECKUX M IJIEKTPOHHBIX IPEICTABICHHNA O CTPOCHUM BEILECTB.
CBeneHus 00 u3ydaeMbIX B Kypce BELIECTBaxX JAIOTCSA B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckol XMMHUU MOJIy4arOT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€PBOHAYAIbHBIE
IIPEJCTABICHHUS O XUMHUYECKOHN CBSI3H, KIacCU(UKALIMOHHBIX MIPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMHUYECKOHN PEaKLUu.

B mnpenmere «Xumus» 0a30BOro ypoBHS pacCMaTpUBAEeTCS H3YYEHHBIH Ha YpOBHE
OCHOBHOT0 00I11ero 00pa3oBaHUsl TEOPETUUYECKUH MaTepuasl U (PaKTOJIOrMYecKHe CBEICHUS O
BEIIECTBAX U XUMHUYECKOH peakuuu. Tak, B 4yaCTHOCTH, B Kypce «OOmmas U HeopraHudeckas
XUMUSD» O0YYaroUIMMCs MPEJI0CTABIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPHOAUYECKOTrO
3aKOHa € OOIIETEOPETUYECKUX U METOJOJOIMUECKHX MO3ULUM, TIy0Xe MOHATh UCTOPUYECKOE
u3MeHeHHe (QyHKLUH 3TOro 3aKoHa — 0T 0000mIarolIel 10 00bSCHAIOUIEH U TPOTrHO3UPYIOIIEH.

Enunas cuctema 3HaHMHN O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IIPUMEHEHNH, a TAK)KE O XUMHUUECKUX PEAKLHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononsserca B Kypcax 10 m 11 kmaccoB 2neMEHTaMM  COJEp)KaHUs, HMMEIOLUMU
KyJIbTYpPOJIOTHYECKUH M TNPHUKIATHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHHMAHUIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMH, pacKpbIBalOT €€ pojb B IIO3HABaTEIbHOM U
MIPAKTUYECKON JEATEIIbHOCTH 4YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHMIO YBaKEHHsSI K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSTH €€ JUIsl TOMOJHEHUS! 3HAaHWM, peleHHs
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAJIBHBIX HUCCIIEN0BaTeNbCKUX 3a1au. CojaepkaHue yueOHOTO
npeaMmera «XHUMHUS» JTAHHOTO YPOBHS M3y4Y€HHS OPHUEHTHPOBAHO Ha (opMupoBaHUE Y
oOyJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS (PUIOCOPCKUX HICH, TAKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOTO U OPraHUYecKOro Mupa, o0yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBJIEHUH MYyTEM IKCIIEPUMEHTA
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U peleHus] TPOTUBOPEUYHA MEXAYy HOBBIMH (aKTaMH M TEOPETUUYECKUMHU NPEINOCHIIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH IKOJOTHMUYECKUX MpoOJieM, a Takxke mpolieM cOepexeHus
HHEPTEeTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUI  MAaTEpHAJIOB.

B mane pemenus 3amad BOCIHTAHMSA, PA3BUTHUS M COLMAIM3ALUHN OOydYaromuXcs
NPUHATBIE TPOTPAMMOM MO XHWMHUHU TOAXOIbl K ONPEICJICHUIO COICP)KAHUS M TOCTPOCHHS
npeAMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE y OOYYAIONIMXCS YHHUBEPCAIBHBIX Y4COHBIX
JIEeWCTBUH, MMeEImuX 0a30BOe 3HAYCHHWE JUISI PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUS
npobseM, TOWCKa, aHannM3a W 00paboTkM MHpOpMAIMK, HEOOXOTUMBIX ISl MPHOOpPETCHUS
OTBITa TMPAKTHYECKOW W HCCIEI0BATEILCKOW NEITEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMHUH.

B mpakTuke npernoiaBaHusi XUMHUY KaKk Ha YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs TaK
HAa ypOBHE CpeaHero oOmero oOpa3oBaHUs, TIPU  ONPEACICHUU  COJEpKaTeIbHOU
XapaKTePUCTUKH IeJIel W3ydeHHsl MpeaMeTa HalpaBlIeHHEM IIepBOCTENIEHHON 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HaETcs (POpMHUpOBAaHME OCHOB XHMHUYECKOM HayKHm Kak OOJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATENIbHOCTH YeJlOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyInbTyphl. C METOIMYECKOW TOYKM 3peHHS TaKOH TOIX0HI K
OTIpENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

['maBHBIMM UeNsIMH HU3y4eHHsS IpeaMera «XUMHUS» Ha YpPOBHE CpeIHEro ooOIero
oOpa3oBaHus Ha 0A30BOM YPOBHE SIBIISIOTCS:

(dbopMupoBaHHE CHCTEMBl XHMHUYECKMX 3HAHMA KaK BaKHEWIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa, B OCHOBE KOTOPOWM JIeKAaT KIFOUEBBIC ITOHSITHSA,
(GbyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IMOHHUMaHHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH
UX PA3BUTHS U CTAHOBIICHMUS,

(dopMupoBaHHE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS BELIECTB U
XUMUYECKUX PEaKLUUi, HeOOXOAUMBIX Uil NMPUOOPETEHUs YMEHHH OPUEHTHPOBATHCS B MHpE
BEUIECTB M XMMMUYECKMX SBJICHHUH, HMEIOIUX MECTO B IPUPOJAE, B IPAKTUYECKOH U
MMOBCEIHEBHOM JKU3HH;

pa3sBUTHE YMEHUH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHUEM XMMHUYECKOI0 3KCIIEPUMEHTa, COOII0IEHUEM IpaBuil 0€30MacHOro oOpalleHus ¢
BEIIECTBAMMU.

CopneprxaTenpHasl XapakTepUCTHKa L€l W 3a7a4 U3y4eHUs MpeAMeTa B porpamme 1o
XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHAa B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CUCTEME
cpeanero oOmiero oopazoBanus. CeroHs B NpenojaBaHui XMMHUU B 00JIbLICH cTENeHH OTAAETCsS
IPEANOYTEHNEe MPAKTUUYECKON KOMIIOHEHTE COJepKaHUs OOydeHHUs, OpPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA OOIIE00pa30BaTEeIbHON OpraHM3alluy, BIAJCIOLIEr0 He HabopoM
3HaHU#, a (PyHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHMSIMHM aKTHBHOI'O
[IOJIy4EeHHUsl 3HAaHUH U IPUMEHEHHUs UX B PEaJIbHOM )KM3HM IS PELICHUS IPAaKTUYECKUX 3a/au.

B oT0if cBA3M mpu u3ydyeHMM TIpeaMeTa «XHMHS» JIOMHHUpPYIOIEE 3HAaueHUe
IpUOOPETAIOT TAKKE LENIU U 3a/1a4H, KaK:

ajanTauus oOyyarolMXcss K  YCJIOBUSAM JMHAMUYHO  pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHME MHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEJIBHOMY MPUHATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMU U X PUMEHEHUEM;

¢dopmupoBaHue y OOYy4arOIMXCsl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs IpoOiem,
MOKMCKA, aHalnW3a M 00paboTKM HHPOpMalLKK, HEOOXOIUMBIX sl HPUOOPETEHUs OIbITa
JEeATeIbHOCTH, KOTOpasi 3aHMMAaeT BAa)KHOE MECTO B TMO3HAHUHM XMMHUH, a TAKXKe Ul OLEHKH C
MO3UIIMHA HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATENLHBIX HHTEPECOB, NHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO IPHOOpPETaTh HOBbIE 3HAHUS 10 XHUMHU B

4



COOTBCTCTBUU C )KN3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaLII/IOHHBIe
TEXHOJIOTUH JUIsI TIOMCKA M aHAIK3a y4eOHOHM M HayYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICPIKAHUS;

¢dopmupoBaHue M pa3BUTHE Yy OOy4alOMIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIIICHNS,  HAOMIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE  OCOOCHHO
HGO6XOZII/IMI)I, B HaCTHOCTH, IIPU INITAHUPOBAHHUU U IMTPOBCACHUH XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHE Yy OOydaromuxcsi yOexAEHHOCTH B T'YMAaHHCTUYECKOW HamlpaBlIE€HHOCTU
XAMUHU, ©€ BaAXHOW pOJMM B  PEHICHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPreTUYCCKUX PECYPCOB M COXPAHCHUA HNPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO OTHOMICHUS K TPUPOJE U CBOCMY
300POBbBIO, @ TAKIKEC HpI/I06p€TCHI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU JId IPUHATHA
I'paMOTHBIX peIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

Henu u 3agaun u3ydyeHUs TpeaAMeTa «XUMHS» MOJYYUIH MOAPOOHYI0 METOJIUYECKYIO
HHTEepnpeTanuo B paszaene «llmaHupyemsble pe3ynbTaTbl OCBOCHHSI NPOTPAMMBI IO XHMHW,
TakuM 00pa3oM oOecrieyeHO YETKOE MPEACTaBICHHE O TOM, KaKWe 3HAHUS U YMEHUS HMEIOT
MPSIMOE OTHOIICHHE K Peali3allii KOHKPETHOM TIeITH.

B y4yebHOM mane cpemHero o0miero oOpa3zoBaHus MpeaMET «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 007acTH «ECTecTBEHHO-HAYIHBIC MPEAMETHI.

OO1ee YncIo 9acoB, peKOMEHIOBAHHBIX JUISl H3ydeHus: xumun — 68 gacos: B 10 kimacce —
34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezienio).



.JII/I'IHOCTHLIC, METANPEAMETHBIC H NIPEIMETHBIC PE3YJIbTAThl OCBOCHUS KypcCa

JIM4HOCTHBIE pE3yabTaThl OCBOCHMS IpeaMera «XHUMHsS» JOCTUTAKOTCS B EIUHCTBE
y4eOHOIl M BOCHUTATEIBHON JEATENIBHOCTH B COOTBETCTBHM C TYMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U UJ€aJaMH POCCUIICKOro
IpaXkJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TIPAaBWIAMH IIOBEICHHS,
CTIOCOOCTBYIOIIMMH TIPOLIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTHU O0YJArOIIHXCS.

JIMuHOCTHBIE PEe3yIbTAaThl OCBOCHHS NpeaMeTa «XUMHS» OTPAXKA0T CPOPMHPOBAHHOCTH
OTBbITa TO3HABATEIBHON W TPAKTHUECKOW [ESITENbHOCTH OOy4aromuxcs 10 pealn3anuu
MPUHATHIX B OOLLECTBE LIEHHOCTEH, B TOM UUCJIE B YaCTHU:

1) rpaxx1aHCKOTO BOCIIUTaHUS:

OCO3HAHHUS 00YUYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaKEHUS
K 3aKOHY Y MPaBONOPAIKY;

MIPEJICTaBICHHUS] O COLMAIbHBIX HOPMax M MpaBWJaX MEXKJIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIEATEILHOCTH NP CO3/1aHUU YUEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMAThb MOTHUBBI, HaMEPEHHS, JIOTUKY U apryMEHTbI
JPYrUX NpU aHAINW3€ Pa3INYHbIX BUJOB yUeOHOU NS TENbHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHUSI K HMCTOPUYECKOMY W HAaydHOMY HACIEAHUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUs K TPOLIECCYy TBOpYECTBa B 00JACTH TEOPUH M MPAKTHUECKOTO MPUMEHEHHUS
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pe3yJbTaT MJIUTENbHBIX HaONIO/IEHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSTHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpeca W I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUM U IOCIEAYIOLIEM aHAJIU3e
nH(OpPMALIUY O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLIEHMBAaThb CBOE IMOBEJECHHUE M IOCTYIKM CBOMX TOBAapUUIEH C IMO3ULIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMAaHM IIEHHOCTEH 3/0poBOro M Oe3omacHOoro olpas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBui 06e30MacHOro oOpalleHus ¢ BelleCTBaMH B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOU J€ATEIBHOCTH;

MOHUMAHHS I[IEHHOCTH TMPaBUJ HMHIUBUIYATbHOTO M KOJUIGKTMBHOTO 0€30MacHOTO
MIOBEICHUS B CUTYaLUAX, YTPOKAIOIINX 340POBbIO U KU3HU JIIOJIEN;

OCO3HAHMS TOCJIEACTBUN M HENPUATHA BPEAHBIX HMPUBBIUEK (YNOTPEOICHMs alKoroJs,
HapKOTUKOB, KYpEHHS);

5) TpyOBOTO BOCIIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENbCKON JesTeIbHOCTH,
0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOH U APYrUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE€ B PpELICHUM MPaKTUYECKUX 3a7ad COLMAJIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTepeca K MPAKTHUYECKOMY M3YUEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHHUS K TPy, JIOAAM TPYyJa U pe3ysbTaTaM TPYIO0BOH IEATENbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAMBUAYAJIBHOW TPAEKTOpPUU OOpa30BaHMS,
Oymymieit mpodeccu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTPEeOHOCTEH 00IIeCcTBa;

6) PKOJIOTMYECKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11e71€CO00Pa3HOro OTHOMIEHHS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emiie;

MMOHUMAaHWUS TJI00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIIEM, BIHSHAS S3KOHOMHUYIECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOAMMOCTH MCTOIB30BaHUs JOCTHKEHUM XUMUHU VISl PEIICHUS BOIIPOCOB
palMOHAIBLHOTO TPUPOAOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JACHUCTBUN, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHOU cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNENUCTBAN U NPEAOTBPAILATH UX;

HaJU4Usl Pa3BUTOrO HSKOJOTHMYECKOTO MBIIIJICHUS, HKOJOTHYECKON KYJIbTYpPHI, OIbITa
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSITH MJICOJIOTHU XeMOo(poOuu;

7) UEHHOCTH HAYYHOTO MMO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MMOHMMAaHHs CHEMU(UKH XUMHU KaK HayKH, OCO3HaHUsA €€ poiu B (HOpPMUPOBAHUHI
paIrMoOHATBFHOTO HAYYHOTO MBITIUICHUSI, CO3/TAHUHU IEJIOCTHOTO MPEICTABICHUS 00 OKpYKaIOIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHWM TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHny mpodieM COXpaHEHUsl MPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHU AJIi COBPEMEHHOW LUBUIM3ALUU: B €€
T'YMaHUCTHYECKON HAINPaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOWM 0a3bl MaTepHAILHON
KYJIbTYpbI, PEHICHUH II00aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHM YCIIENTHOTO TPyZAa M SKOJIOrMuecKd KOM(GOPTHOM KM3HU Ka)KJIOTO 4JieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHMUS CYIIHOCTH METOJIOB IO3HAHUSA,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUsS SIBJICHHUM OKPYKAIOIIEro MHUpPAa M MPOUCXOISAIIHUX B HEM H3MEHEHUH,
YMEHHS JieJaTh 000CHOBAaHHBIC 3aKIIOUEHHUSI HA OCHOBE HAYyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEeJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJb30BaTh XMMUYECKUE 3HAHHS JUIS pPELICHUs
po0JieM B pealIbHbIX KU3HEHHBIX CUTYAILIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKOM NesITeNbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHHM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pasIu4HbIX cdepax mpodhecCHoHaTbHOM
NEeSATENbHOCTH.

MetanpeaMeTHble pe3ylnbTaThl OCBOEHHUs y4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HauYUMBbIe A7 (HOPMHUPOBAHHSI MUPOBO33PEHHUS OOYUAIOUIUXCS MEXIUCIHUILTHHAPHBIE
(MexmpeaAMeTHbIE) 00IIeHAyYHbIE TTOHSTHSI, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOI0B O3HAHUS, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHeprusi, SBJCHHUE, MPOIECC, CUCTeMa, HAy4HbIN (aKT, MPHUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHNe, HAOMIOICHNE, U3MEPEHUE, IKCTIEPUMEHT U JIPYTHE);

yHHUBEpCalbHble  y4eOHbIe  JelcTBUA  (TMO3HAaBaTeNbHBIE,  KOMMYHHUKATHBHBIE,
perynaTuBHbIe), obOecreynBaroniue QGopMuUpoBaHHE (QYHKIUOHATHHOW TPAMOTHOCTH U
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COLIMAIBHOM KOMITETEHIIH 00yYaromuxcs;

CIOCOOHOCTh  OOYYalOMIMXCSl  WCIOJb30BaThb  OCBOCHHBIE  MEXAUCIUIUIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B MO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHUKE.

MertanpeaMeTHbIe pPe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYJISI THBHBIMU JICHCTBHUSIMH.

OBnageHre yHUBEPCAIbHBIME yI4eOHBIMU O3HABATEIILHBIMH JACHCTBUSMH:

1) 6a30BBIC JTOTUYECKHE ICHCTBUS:

CaMOCTOSITEIEHO (OPMYJTUPOBATh W AKTyaIM3HPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh ILEJH JACATEIIFHOCTH, 3a7aBas IapaMeTpbl W KPUTEPUU HUX JTOCTHKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCTIONh30BaTh TPU OCBOCHHWM 3HAHWH MPHEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ YCTaHABIMBaTh MX B3aMMOCBS3b, HCIOJIbH30BATH
COOTBETCTBYIOIIHUE MOHITHS JJIs1 OOBSICHEHUS OT/IEIBHBIX (JaKTOB U SIBIICHUI,

BBIOMpAaTh OCHOBAaHHMS M KPUTEPUH JUISI KJIACCH(PHKAINK BEUIECTB W XUMHUYECKHUX
peaKuuii;

YCTaHABJIMBATh IPUIHHHO-CJIC/ICTBEHHBIEC CBS3H MEK/Y H3y4aeMbIMH SIBIICHHSIMU;

CTPOWThH JIOTHYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, II0 aHAJOTHH),
BBISIBJIAT 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKITFOYCHHS;

MPUMEHSTH B TIpOIlecce TTO3HAHMSI, HCIIOJIb3YeMbIe B XUMUH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/IENH, TIPe0O0pPa30BBIBATH MOJICITFHBIC TIPE/ICTABICHUS — XUMHYECKHI 3HAK (CHMBOJT) DJIEMEHTA,
XAMUYecKass (QopMylia, YpaBHCHHE XHMHYECKOW pEakud — TpU pPEIICHHUH Y4eOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 3a/1a4, NMPUMEHSATh Ha3BAaHHBIC MOJCTHHBIC TPEICTABICHUS
IUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BBIE HCCIEI0BATEIbCKHIE ACHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynHpoBaTh LENM W 3aJaydl MCCICIOBAHWS, WCIIOJb30BaTh IIOCTABICHHBIE |
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA IMO3HAHHS M OCHOBBI
st POPMUPOBAHHS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHUN;

BIIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS M TPOBEICHHS YYCHUYCCKUX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIMpoBaTh OOOOMICHHS W BBIBOJBI OTHOCHUTEIHLHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTUET O MPOJICIIaHHON
pabore;

nprOOpeTaTh ONBIT YYCHHUYECKOW HCCIENOBATEIbCKOW M TPOCKTHOHM JESTENbHOCTH,
MPOSIBJISITH CHIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabota ¢ undopmarue:

OPUEHTUPOBAThCSI B PpaA3IMYHBIX HUCTOYHUKAX WHPOpMaNUU (HAYYHO-TOMYJISpHAs
JuTeparypa XMMHYECKOrO COJiepXaHMs, CIpaBouHble TMocoOusi, pecypcbl HHTepHera),
aHATM3UpPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUIAOB U (OpPM MpelcTaBIeHUs, KPUTHUECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampockl M MPUMEHATh pa3iIM4YHbIE METObl MpPU IMOUCKE U OTOOpe
nHpopMaluy, HeoOX0AUMOH JUIs BBINMOJIHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOIO THIIA;

pUOOpeTaTh OMBIT MCIOJIb30BaHMs HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO ()OpMY MpEACTaBICHUS HHPOPMALIUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAy4YHBIM S3bIK B KAuyecTBE CpEACTBAa IpH paboTe € XUMHUYECKOH
uHbopManyei: NPUMEHATh MEXIpeaAMeTHble ((pU3UUYecCKue W MaTeMaTHYeCKHe) 3HaKd U
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CHMBOJIBI, POpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CHMBOJIMYECKNE CPEJICTBA HATJISAHOCTH.

Onnagenre yHuBEpCAIbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSMHU:

3aJaBaTh BOIMPOCHI MO CYHIECTBY 00CYX/IaeMOW TeMbI B X0OJI€ AUAJIOTa W/UIH AUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IpPE3EHTALMEN PEe3y/IbTaTOB MO3HABATEIbHOU JESITENbHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU T[pU  BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4ae€MbIX BELIECTB,
peanu3anyu y4eOHOTO MpoekTa U (HOPMYITHPOBATH BBIBOJBI 1O pE3yIbTaTaM MPOBEAEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCY)KJICHUS 1 0OMEHAa MHEHHSIMHU.

OBnajieHre yHUBEPCATBHBIME PETYISITUBHBIME JICHCTBUSMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJIATH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
ompezenss e€ LeNu U 3a/ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeaaraéMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEH JESATeIbHOCTM Ha OCHOBE caMOaHalu3a |
CaMOOLIEHKH.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTpamMMbl CpPEAHEro OO0IIero oO0pa3oBaHUS IO
XUMHUM Ha 0a30BOM YpOBHE OpHEHTHpPOBAHbI Ha OOecleyeHHe MPEeUMYILECTBEHHO
0011e00pa3oBaTeIbHOM M OOMIEKYITYPHOW TOATOTOBKH oOOy4aromuxcsi. OHHU BKJIIOYAIOT
cnenuduueckue A y4eOHOro mnpeaMera «XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JNEUCTBUI MO OCBOEHHIO, MHTEPIIPETAIUU U MpeoOpa30BaHUIO 3HAHUM, BUBI ACSITEILHOCTU IO
MOJIyYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX U peabHBIX
KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C XMMHeW. B mporpamme mno XumMuu mpeaMeTHbIE
Pe3yNbTaThl MPEACTABICHBI [0 T0/IaM U3y4EHUSI.

K xonmy oOydenust B 11 kimacce mpeaMmeTHbIE pe3yabTaThl OCBOCHHs Kypca «OOmas u
HEOpraHuyecKas XUMHUsD OTPaXxaroT:

cOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBIAIONIEH €CTeCTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SBJICHUNW NPUPOJBI, B (POPMUPOBAHUU
MBIILJICHUS. U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTHYeCKHM OOOCHOBAHHOTO OTHONIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpask BKIIOYAECT:

OCHOBOIOJIATalONIMe TMOHATUS (XMMHUYECKUW DIEMEHT, aToM, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM, BAIEHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHHS, XUMHUYECKash CBS3b (KOBAJIEHTHAas, WOHHAs,
MeTaJIn4yeckasi, BOJOPOJHAs), KpUCTa/NIMYecKkass peméTka, TUIBl XUMUYECKHX pEakIui,
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIIEKTPOJUTHYECKAs JAUCCOIUAIMS, OKHCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUECKOM peakliuu, XHMUYECKOE PaBHOBECHE);

TEOPUH M 3aKOHBI (TEOPUs SIEKTPOJUTHUYECKOW IUCCOIMALNU, TNEPUOTUUYECKUI 3aKOH
J.1. MenpeneeBa, 3aKOH COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALLEHUS
SHEPTUU MPHU XUMHUYECKUX pEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JISKAIIUE B OCHOBE IOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBICHUH, (PAKTONOTMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOIYyYE€HUH U
0€30I1aCHOM HCIIOJIb30BaHUM BA)KHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U NMPaKTHYECKOU
JESITEIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTepHbIE MPU3HAKU NOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, HUCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHUCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS
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dopMyn BemIeCTB M YpaBHEHHUH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OT/IEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIIBIN ra3, aMMUaK, TraméHas M3BECTb, HEram€éHas M3BECTb, MUThEBAs COJA, NMUPHUT U
JpyrHe);

C(OPMHUPOBAHHOCTh yYMEHHH ONPEACTATh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XMUMHMUYECKUX DJEMEHTOB B COEAMHEHUAX pa3JIMYHOIO COCTaBa, BMJI XHMHUYECKOH CBSI3U
(KoBajieHTHAsl, MOHHAsA, METAJJIMYECKas, BOJOPOJHAs) B COECIMHEHUSX, TUI KPUCTAIIMYECKOMN
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKYJIsipHAasl, MOHHAsA, METaJNInYeCKas), XapakTep
Cpelibl B BOJHBIX pACTBOPaX HEOPraHUUYECKUX COEIUHEHMUI;

c(OpPMHUPOBAHHOCTh YMEHHH YCTAaHABJIMBATH PUHAUICKHOCTh HEOPraHMYECKHIX BEIIECTB
10 WX COCTaBY K OMpPEAeIEHHOMY KJIacCy/TpyIe COeNMHeHNH (TIPOCThIE BEIECTBA — METAIUIBI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

cGOpPMHUPOBAHHOCTh ~ YMEHHH  pacKpbplBaThb  CMBICI  [EPHOJUYECKOrO  3aKOHa
J .. MengeneeBa u JI€MOHCTPHUPOBATH €ro CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTrHOCTUYECKYIO (PYHKIINH;

cOpPMUPOBAHHOCTh YMEHHUH  XapakTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX d3JeMeHTOB 1—4 mnepuonoB llepuonnyeckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenpeneeBa, UCTONB3Ysl TIOHATHS «S-, P-, d-2IEKTPOHHBIE OPOUTATINY, «IHEPTETHUCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COeMHEHUN Mo nepuoAaM U rpynmnaMm llepuonuyeckoil cuCTeMbl XUMHYECKHX HIIEMEHTOB
.. Mennaeneena;

cOpMHUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIaCCOB, IOATBEPKJATh CYIIECTBOBaHUE
TeHEeTUYECKON CBA3M MEXJAy HEOpPraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

cOpMUPOBAHHOCTh YMEHHS KiIaccU(PUIMPOBATH XUMHUUYECKHE PEAKIUU MO Pa3TUYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pEarupyroliux BeEIIECTB, TeIIOBoMYy 3(hdekTy peaxiuu,
M3MEHEHHUIO CTETMEHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCcTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIIATh YPaBHEHUS PEaKIUi pa3InYHbIX TUIIOB, TOJHBIE
U COKpalll€HHbIE YpaBHEHHUS pEaKkUUid MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUSA, MPU KOTOPHIX 3TU
peaxkuuu UAyT 10 KOHIIQ,

cOpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KAaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CYIIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpPeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKItii;

chOpMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUU OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEIICHHS XWMUYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeicTBus (npuniui Jle [larense);

chOpMUPOBAHHOCTh YMEHMH XapaKTEepU30BaTh XHMHUYECKHE MPOIECCHI, JiekKallue B
OCHOBE MPOMBINIJICHHOTO MOJIYYE€HUSI CEPHOM KUCIOTHI, aMMHaKa, a Takke C(OPMUPOBAHHO CTh
npeacTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOsieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUIl MPOBOJUTH BBIUYUCICHHUS C HCHOJIb30BAHUEM TMOHATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BelECTBAa MJIM 00BbEMaA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKkIMM BEIIECTB, TEIUIOBOTO 3¢ dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBHUia MOJB30BAaHUS XUMUYECKOH MOCya0i u
71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU TIO BBIIIOJHEHHIO TJa00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUH SKCIEPUMEHT
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(paznoxeHHe NepoKcHIa BOAOPOJAa B NPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJlbl
PacTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLWH, PEakiM¥ HMOHHOTrOo OoOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATbHBIX
3amau no temaM «Metamnel» U «Hemeramib»y) B COOTBETCTBUM C INpPaBUIAMH TEXHUKHU
0€301aCHOCTH TPH 0OpaIleHNH C BEIIECTBaMH U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMUMHYECKYI HH(OpPMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

c(OpPMHUPOBAHHOCTh YMEHHMM COOIIOAAaTh MpaBMiIa HKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, noscHaTe Ha nmpumepax crocoOsbl
YMEHBIIEHUS U IPEJOTBPALLICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIg 00y4JarolUXCsl ¢ OIPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMMO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUII;

JUISL  CIENBIX H  CIa0OBHAAIMIMX OOYYAIONIUXCS: YMEHHE WCIOJIb30BaTh penbedHO
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaitng ais 3anucu xumMuyeckux Gpopmyit.

Conep:xanue Kypca
Xumus. 10 kiaacc. ba3oBblil ypoBeHb.

TEMA 1.

IIpeaxmer oprannyeckoii xumun. Teopusi cTpoeHusi OpraHuYecKuX coeguHenni (3 1)

IIpenmer opranmyeckoil  xumuu. CpaBHEHHE OpPraHMYECKUX COCAUMHEHHUM C

Heoprannueckumu. [Ipupoanbie, HCKYCCTBEHHbBIE 1 CUHTETUYECKUE COETUHEHMSL.
BanentHocTh. XMMHUECKOE CTPOEHUE KaK MOPAIOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIEHTHOCTU. OCHOBHBIE IIOJIOKEHUS TEOPUUM XUMHUUYECKOIO CTPOCHMSI OPraHUYECKUX
coenuHeHuil. IloHsTHE O roMojoruM M TOMOJIOrax, M30MEPHUM U H30MeEpax. XHUMHUUYECKHE
(dbopMyIbl U MOJETTU MOJIEKYJ B OPTraHUYECKON XUMUHU.

TEMA 2.

YraeBoaopoabl M UX MPUPOAHBbIE HCTOYHUKH (13 1)

[Ipuponubiii ra3. Ankasbl. [lpupoanbiii ra3 Kak TOIUIMBO. ['OMOJOTHMYECKUM P,
M30MepHsl U HOMEHKIIATypa alkaHOB. XMMHUYECKHE CBOMCTBA allkaHOB (Ha MpUMEpe MeTaHa U
3TaHa): TOPEHHE, 3aMellleHne, pa3Nio’KeHUe U AeTHIpupoBanue. [I[puMeHeHe alkaHoB Ha OCHOBE
CBOMCTB.

ANKeHBI. DTHIIEH, ero MOoJy4YeHue (IeTUIpUpOBaHUEM dTaHA U JACTUpATAIlUEH dTaHOTA).
XUMHYECKHME  CBOWCTBA ATWIEHA: TOPEHUE, KAYECTBEHHbIE  PEaKIUu, THApaTanus,
nomumepu3zauus. [loausTuiieH, ero cBoiicTBa U npuMeHeHue. [IpuMeHeHne 3TuiieHa Ha OCHOBE
CBOWCTB.

Ankaguenbl U Kayuyku. [loHsTne o0 ankajgueHax Kak yIJIEBOJIOPOAAaX C JBYMS
JBOMHBIMU CBS3sIMH. XHMHUYECKHE CBOMCTBa OyTamueHa-1,3 u um3ompeHa: oOecliBeurMBaHUE
OpOMHOIi BOJBI ¥ MOJIMMEpHU3aIus B Kayuyku. Pe3una.

ANKUHBL. ATETHIIEH, €ro MOJyuYeHHE NHPOJIM30M MeTaHa M KapOWIHBIM CIOCOOOM.
XuUMHUYECKHE CBOMCTBA alleTHIIEHA: TOPEHUE, 0OeclBeunBaHe OPOMHOM BOJIbI, TPUCOEAUMHEHUE
XJIOPOBOIOPOJIa U TuapaTanus. [I[pumeHenue aneTuneHa Ha OCHOBE CBOMCTB.
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benzoun. Ilomyuenune GeH307a U3 TeKCaHa U alleTUIeHa. XMMHUYECKHE CBOMCTBa OeH30a:
rOpeHue, raJloreHupoBaHnue, HUTpoBaHue. Ilpumenenue GeH301a HA OCHOBE CBOWCTB.

Hedts. CocraB u mepepabotka Hedtu. Hedrenpomayktel. beH3nH U MOHATHE 00 OKTAaHOBOM
qucle.

Hemonctparmu. ['openne anerwneHa. OTHOLIEHME STHICHA, aleTHIeHAa W OeH3ona K
pacTBopy nepMmaHraHata kanus. llodydeHue OTHiIeHAa peakuued AeruapaTald 3TaHoJja,
aleTWwiIeHa KapOWAHBIM crmocoOoM. PasnokeHne Kaydyka TNpH HarpeBaHWHW, WCIIBITAHUE
MIPOJIYKTOB Pa3jIoKEHUsS Ha HEMpeIeIbHOCTh. Koutekius 00pa3oB HehTH U HEPTEPOTyKTOB.

Jlabopatopubie onibIThl. 1. OnpeneneHue  AJIEMEHTHOTO  COCTaBa  OPraHMYeCKHX
coequHeHU 2. M3roTtoBieHne  Mojened  MOJIEKY1T  yriaeBoJgopoaoB. 3 OOHapyxkeHue
HETpeleIbHBIX COCNMMHEHHH B KUIKUX Heprenmpoaykrax. 4. Ilomydenue U CBOHCTBa
anetuieHa. 5. O3HakomiieHue ¢ koyeknuet «Hedts 1 mpoaykTel ee mepepadoTKmy.

TEMA 3.

Kucaopoacoaep:kamme u a30Tocoep:kaime oprannyeckue coernnenus. (13 u)

EnnHCTBO XMMHUUYECKON OPraHU3alMu KUBBIX OPraHU3MOB. XUMHYECKUM COCTaB KUBBIX
OpraHu3MOB.

Cruptel. [lonmydyeHune »sTaHosia OpOXKEHHUEM TIIIOKO3bl M THUJpaTalued STHIIEHA.
l'unpokcunpHas rpynna kak ¢yHKOUOHanbHas. [IpenctaBieHne o BOJOPOJHOM  CBSI3H.
XUMHYECKHE CBOMCTBA ATaHOJIA: TOPEHUE, B3aUMOIEHCTBHE C HaTpUeM, 0Opa3oBaHHUE MPOCTHIX U
CIIOKHBIX A(UPOB, OKHUCICHHE B aubaeruj. [IpuMeHeHHe »TaHOJa HAa OCHOBE CBOWCTB.
AJNKOTO0JIM3M, €r0 MOCIEACTBUS U NMPEAYNPEKICHUE.

[lonsiTie O mnpeAenbHBIX MHOTOATOMHBIX CHUpPTax. [JMIIEpUH Kak MpeICcTaBUTEINb
MHOTOATOMHBIX cnupToB. KauecTBeHHas peakiusi Ha MHOroaroMHble crnupThl. [IpuMeHneHue
TJIMLEPHUHA.

®enour. [loydaenne heHoIa KOKCOBAaHMEM KaMEHHOTO YIiisa. B3auMHOe BiIMsSHHE aTOMOB
B MoJIeKyae (eHosa: B3aMMOJICHCTBHE C THAPOKCHIOM HATPUsS M aA30THOM KHCIIOTOM.
[IpumeHnenne geHosia Ha OCHOBE CBOMCTB.

Anpaerunpl.  IlomydyeHne anbAEeTHIOB OKHUCIEHUEM COOTBETCTBYIOIHMX CIUPTOB.
XHWMHMYECKHME CBOWCTBA aAJBACTHUJIOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOWIMK cnupT. [IpuMenenue dopmanbaeruia u ameraibaeruaa
Ha OCHOBE CBOMCTB.

Kap6onoBeie kucnotsl. I[lonmyduenune KkapOOHOBBIX KHCIOT OKHCIECHHUEM abICTUIOB.
XUMUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOLIME CBOMCTBA C HEOPTraHUYECKUMU KUCIOTaMH U
peakuusi srepudukanuu. llpumMeHeHHe YKCYCHOW KHCIOTHI Ha OCHOBE CBOMCTB. Bricmine
YKUPHBIE KUCJIOThI HA IPUMEpE NaTbMUTUHOBOM U CTEAPUHOBOIA.

Crnoxubie 3¢upsl u xupsl. [lomyueHue crnoxHbIX 3(GUPOB peakuuel >TepudUKaLUU.
CrnosxHble 3(upsl B Ipupojie, ux 3HaueHue. [Ipumenenune cioxHbIX 3(UPOB Ha OCHOBE CBOMCTB.
Kupsl kak crnoxsele 3¢upbl. XHUMHUYECKHE CBONCTBA JKUPOB: TUIAPOIH3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[pMeHeHne )KMpoB Ha OCHOBE CBOMCTB.

VYrneBoabl. YTieBoAbl, 3HAUEHUE YIIIEBOJOB B )KMBOM MPUPOJIE U B AKU3HH YEIOBEKA.
I'moko3a - BemecTBO C JABOMCTBEHHOW (QYyHKUMEH - ajbAerHA0CHUPT. XUMUYECKHE CBOMCTBA
TJIIOKO3bI: OKHCJIEHHWE B TJIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpOUT, OpokeHue
(Mono4HOKHCIIOE U ciupToBOE). [IprMeHeHHe IITI0K03bl Ha OCHOBE CBOWCTB.

Awmunsbl. [lonatue o6 amuuax. [lodydeHue apoMaTHUyecKOTO aMUHA - aHWIMHA - W3
HUTpoOeH301a. AHUJIMH KaK OpraHu4deckoe OCHOBaHUe. B3anMHoe BIUsIHHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OCJIabJIeHHe OCHOBHBIX CBOMCTB M B3aMMOJEHCTBHE ¢ OpoMHOI Bojoi. [Ipumenenue
aHWJIMHA HA OCHOBE CBOMCTB.

AmuHOKHCHOTHL. [lomydyeHne aMHMHOKUCIOT M3 KapOOHOBBIX KHCIOT W THIPOIU30M
OenkoB. XMMHUYECKHE CBOMCTBA aMMHOKHCIOT Kak aM(pOTEpPHbIX OPraHMYECKHX COEIUHEHHUI:
B3aMMO/ICHCTBHE CO IEJI0YaMHU, KUCIOTaMU M JIPYr € ApYroMm (peaxiusi MOJIMKOHICHCAIHH).
IlenTuaHas cBs3p ¥ nonunentuasl. I [puMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.
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benku. Ilonmydenne OENKOB peakmuel MOJMKOHACHCAIIMM aMHHOKUCIOT. [lepBuuHas,
BTOPUYHAsT M TPETHYHAS CTPYKTYpbl OenkoB. XHMHYECKHE CBOWCTBA OEIKOB: TOpPEHHE,
JeHaTypanus, TUAPOJIU3 U IIBETHBIC peakiu. bruoxummueckue QyHKIN OSIKOB.

['eHeTnueckas CBsI3b MEXKY KJIACCAMHU OPTAHUYECKUX COCTUHEHUM.

Hyxneunnobie kucnotel. CHHTE3 HYKJIEHHOBBIX KHUCIOT B KIETKE U3 HYKIECOTHIOB.
OOmuit mian crpoeHus Hykineotuga. CpaBHenue ctpoenus u ¢ynkuuii PHK u JITHK. Poas
HYKJIEMHOBBIX KHCJIOT B XpaHEHUU U Iepejaue HacieAcTBeHHOM uHpopMmanuu. llonarue o
OMOTEXHOJIOTHU ¥ TEHHON WH)XCHEPHH.

Hemonctpammu. Okucinenue cnupra B anpleruja. KauecTBeHHass peakuust Ha
MHOTOaTOMHble cnuptThl. Kosnekuus «KaMeHHBIM Yrojip M NPOAYKTBl €ro IMepepadOTKI».
KagectBennsie peakuuu Ha (eHON. Peakuus «cepeOpsiHOrO 3epKaiay» ajabJAErHJIOB U TIOKO3BI.
OxucrieHue anbIeruioB 1 TIIIOKO3bl B KUCIOTHI ¢ ToMolibio ruapokcuaa meau (II). IMomyuenue
YKCYCHO-3TUIIOBOTO 3upa. KauecTBeHHas peakius Ha Kpaxmai. B3aumojeiicTBue ammuaka u
aHWIMHA C COJISIHOM KucioToW. Peakius aHuimHa ¢ 6poMHOM BogoM. Jloka3zaTenbcTBO HaIMYMS
(YHKIMOHAJIBHBIX TPYII B pPacTBOpPax aMHHOKHUCIOT. PacTBopeHHEe M OcCaxkJeHue OEeIKOB.
[IBeTHbIE peakuuu OEIKOB: KCAHTONPOTEMHOBas M OuyperoBas. ['opeHue NTUYbEro mnepa u
mepcrssHo HUTH. Mogens moustekynsl JIHK. Ilepexoasl: 3TaHON 3TWIEH STUIIEHITIMKOJb
striieHruKosaT meau (11); aTaHon aTaHanbs 3TaHOBas KUCIIOTA.

JlaGoparopubie ombIThL. 5 CBolicTBa 3TUIOBOrO cnupra. 6, 7 CBoiicTBa TiMIlepUHa,
dbopmanpaeruaa. 8 CBoMCTBA YKCYCHOW KHCIOTHL 9 cBolicTBa xupoB. 10 CpaBHEHHE CBOWCTB
pacTBOPOB MbIJIa U CTUpaiabHOrO mopomka. 11, 12 CporicTBa rioko3bl, kpaxmana. 13. CoiicTBa
OETIKOB.

[IpakTnueckas padorta Nel. aentudukanmst opraHMuecKux COeUHEHUN.

TEMA 4.

Oprannyeckasi XumMusi 4 0011ecTBO. (5 4)

buorexnomnorus. AspobHass u  aHa’poOHAass CMOCOOBI OYHUCTKH B  COBPEMEHHOM
npoMbIuieHHOCTH. ['ennas nmkenepus. Knerounast unxenepus. KnonupoBanue

UckycctBennple noaumepsl. [lonmydeHne MCKYCCTBEHHBIX IMOJIMMEPOB, KaK IMPOIYKTOB
XUMHYECKON MOAU(PHUKAIUU TMPUPOIHOTO TOJIUMEPHOTO ChIpbi. VCKycCTBEHHBIE BOJIOKHA
(ameTaTHBIN MIENK, BUCKO3a), UX CBOICTBA U IPUMEHEHUE.

Cunrernueckue mnosmMepbl. llojlyueHne CHHTETHMYECKMX MOJUMMEPOB pPEAKLIUSMHU
MOJMMEPHU3alMU U MOJUKOHAeHcanuu. CTpyKTypa IOJUMEPOB JIMHEHHas, PAa3BETBIICHHAS U
npocTpancTBeHHas. [IpeacTaBUTenM CHHTETUYECKUMX IUIACTMACC: MOJUATHWIEH HU3KOTO U
BBICOKOT'O JaBJICHUS, MOJIMIIPONWIEH U MOJUBUHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIAaBCaH,
HUTPOH U KalpoH.

Jemonctpanuu. Koymnekuus mnactMace ¥ u3aenuii u3 Hux. KoJuieKium ucKyCCTBEHHBIX
Y CUHTETUYECKH BOJIOKOH M U3ENIUN U3 HUX. Pacro3HaBaHue BOJIOKOH.

Jlaboparopubie ombIThl. 14. O3HakoMiIeHHE ¢ 00pa3llaMy IJIaCTMAacC, BOJOKOH U KaydyKOB.
[IpakTuueckas paborta Ne2. Pacnio3HaBaHMe MJIaCTMAcC U BOJIOKOH.

Xumus. 11 knacc. ba3oBblii ypoBeHb.

TEMA 1.

Crtpoenue Bemects (10 u.)

OcHoBHBIE CcBelieHHsI O cTpoeHMu aroma. CTpoeHHEe aroMma: cocTaB sjpa (HYKIOHBI) U
anekTpoHHass obonouka. [lonstue o0 wuzortomax. [loHATHE O XMMHYECKOM »JJIEMEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM Spa.

[Iepuonnueckas cucrema xumMuudeckux anemeHToB [[. M. MenneneeBa B cBETE CBETE y4yEeHUS O
cTpoeHun aroma. Ousndeckuii cmbicn nmpuHAToil B Tabmune /. M. MenaeneeBa CUMBOJHKU:
MOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMEpa Nepuoaa U Homepa rpynmsl. [IoHsATHE O BaleHTHBIX
anekTpoHax. OTOOpaXkeHUE CTPOCHUS ANEKTPOHHBIX 000J0YEK aTOMOB XUMUYECKUX DIIEMEHTOB
C TIOMOTIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpaguuecKux Gopmyi.
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OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHUsS CBOWCTB OJJIEMEHTOB B MEPUOJAX H TpyHmax
MEPUOANYECKON CUCTEMBI, KaK CIEJACTBUE UX JEKTPOHHOTO CTPOCHHUS. DIIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX DIIEMEHTOB.

CpaBuenue lleproanueckoro 3akoHA W TEOPHH XUMHUYECKOTO CTPOCHHUs Ha (HUI0COCKOIA
OCHOBE: MPEANOCHUIKM OTKPBHITUSA [leprnoanueckoro 3akoHa M TEOPUM XHUMHUYECKOTO CTPOEHUSA
OPraHUYeCKUX COEAUHEHMI; pOJIb JIMYHOCTH B HUCTOPUM XHMHUHU;, 3HAYCHUE NPAKTUKUA B
CTaHOBJICHUU U PA3BUTUHA XUMHUYECKUX TEOPHUHU.

HNonnass xumuyeckas CBSI3b M MOHHBIE KPUCTAJUIMYECKHE PEIIETKU. KaTHMOHBI M aHUOHBL: MX
3apsnbl U Kiaccu(uKaiuys mo cocTaBy Ha mpocteie U cioxkubie. [IpencraBurenu. [lonsitue 06
WOHHOW XMMHYECKOU cBsi3u. MoHHas KpucTaumdeckas pemeérka W (U3WUecKue CBOHCTBA
BEIIECTB, 00YCIIOBICHHBIC THM CTPOCHHUEM.

KoBanenTtHass xumudeckasi CBsi3b. ATOMHBIE M MOJIEKYJISIPHBIE KPHUCTAITMYECKUE PEIIETKH.
[TonaTe O KOBAJICHTHOW CBSI3U. OJEKTPOOTPHUIATENHHOCTh, HEMOJSIPHAsT U TOJISIpHAs
KOBAQJICHTHBIE CBsI3M. KpaTHOCTh KOBAJIEHTHOW CBSI3M. MexaHU3Mbl 00pa30BaHUsl KOBAJECHTHBIX
CBsA3eil: OOMEHHBII W JOHOPHO- akuenTopHbii. IloagpHOCTH MOJEKyJbl, Kak CIEJICTBUE
MOJIAPHOCTH CBSI3M U F€OMETPUU MOJIEKYJbl. KpucTamindyeckue pemeéTk ¢ 3TUM TUIIOM CBSI3H:
MOJIEKYJIIpHbIE H aToMHble. DU3MYECKHE CBOICTBA BEIIECTB, OOYCIOBJICHHBIE THUIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Merannuueckasi cBA3b. [[oHATHE 0 METATUIMYECKON CBSI3M M METAIUTMYECKUX KPUCTALITMYECKUX
pemérkax. dusznyeckre CBOMCTBA METAIJIOB HA OCHOBE MX KPUCTALINYECKOTO CTPOCHUS.
[IpumeHeHne MeTaaioB Ha OCHOBE UX CBOMCTB. YUEPHBIE U IBETHHIE CILJIABHI.

Bopoponnas xumuueckas cBsi3b. MEXKMOJIEKYJsIpHAss W BHYTPUMOJIEKYJSpPHAs BOJOPOJHbBIC
CBSI3HM. 3HAUEHHUE MEXKMOJIEKYIISIPHBIX BOJOPOIHBIX CBA3EH B MPUPOJIE U KU3HU YEIOBEKA.
[Tomumepsr. [lonyyeHue mMOAMMEPOB pPEAKUUSAMH MOJUMEPU3ALMA M TOJUKOHJICHCALHH.
Baxueiimne npeacTaBuTeNM MJIaCTMAacC M BOJIOKOH, UX IOJYy4YEHHUE, CBOMCTBA M NPUMEHEHHE.
[ToHATHE O HEOPraHMYECKUX MOJUMEPAX U UX IPEICTABUTEIN.

Hucnepcusie cuctembl. [loHsiTne 0 mucrnepcHoit (aze W AMCTIEPCHOHHOW cpene. ArperaTHoe
cocTosiHuE pa3Mmep yacTull ¢a3bl, Kak OCHOBa Jis KJIAcCU(UKALMU JAUCIEPCHBIX CHUCTEM.
DOMyIbCUHU, CYCHEH3UH, a3pO30JIM — TPYMIbl I'PyOOJUCHEPCHBIX CHUCTEM, UX IMPEACTABUTENH.
30JI1 ¥ reau — rpynibl TOHKOJIUCIIEPCHBIX CUCTEM, X npeacraBuTenu. [lonstue o cunepesuce
U KOAryJsiluH.

Hemonctparu. Ilepuoandeckoid cucrembl xumuyeckux sneMeHtoB J[. M. MenneneeBa B
pasnuuHbIX popmax. Mojenb HOHHON KPUCTAIUTMUECKON PEHIETKU Ha MPUMeEpe XJIOpHIa HATPUS.
MuHepansl € 3TUM THUIOM KPUCTAUIMYECKOW PEMIETKOW: KalbLUWUT, TraiauT. Moaenu
MOJIEKYJIIPHOM KPUCTAJUIMYECKON PEMIETKH HA MPUMEPE «CYXOro JbJa» WIA MOJAa U aTOMHOU
KPUCTAIJIMYECKON pPelmETKH Ha MpuMepe anmasa, rpaduTta Wik KBapua. Mojaeiab MOJSIPHOTO
o0Bpéma raza. Mojenu KpuCTaINIMYECKUX PEIIETOK HEKOTOPhIX MeTaioB. Komnekiuu oOpas3ios
Pa3IMYHBIX JUCHIEPCHBIX cucTeM. CHHEpE3HUC U KOAryJIALUS.

JlaGoparopHble ombIThl. KOHCTpyHMpoBaHHE MOAENTH METAUIMYECKOM XUMUYECKOW CBSI3H.
[TonyueHnue KOJUIOMAHOTO PacTBOpa KYpUHOTO OelKa, MCCIEOBAHHE €ro CBOICTB C MOMOIUIBIO
JIa3epHOM YKa3KU U MPOBEJEHUE ero AeHarypauuu. [lonydeHre sMylbCUl paCTUTEILHOTO Macia
u HaOmoneHue 3a e€ paccioeHueM. llomydeHune CyCHeH3WHM «H3BECTKOBOTO MOJIOKa» H
HaOoIeHNe 3a e€ CeIMMEHTAIIUEH.

TEMA 2.

Xumuyeckue peaknuu (114.)

Knaccudukanuss XUMHUYECKUX peakiuid. ANTOTponH3aIis U W30MepH3als, Kak peakiuu 0e3
W3MEHEHHs COCTaBa BemiecTB. AioTponus W e€ mnpuuuHbl. Krmaccudukanus peakuuid 1o
pa3IMYHBIM OCHOBAaHUSIM: [0 YHUCIY W COCTaBy peareHTOB W TMPOAYKTOB, Mo (aze, mo
MCIOJI30BAHUIO KaTamu3aropa WM QepMeHTa, mo TemioBomy sddekry. Tepmoxumuyeckue
YpaBHEHUS PEaKLIUid.

CkopocTh XUMHYECKHX peakuuid. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XUMHUYECKUX
peaKkuuii: MpUpOJa pPEearupyrollnuxX BELIECTB, TEMIIEpATypa, IUIOMIaJAb HX COINPUKOCHOBEHHUS
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pearupymouux BelleCTB, X KOHLUEHTpauus, IpUcyTcTBUE KaTaiu3aropa. [lonsaTue o xaTanuse.
@depMeHThI, KaKk OMOJOrMYecKHe KaTaau3aTopbl. HrHOUTOPHI, KaKk «aHTOHUMBD) KaTalu3aTopoB
U UX 3HaUCHHUE.

XUMHUYECKOe paBHOBECHE U CrOcoObI ero cMenienus. Kinaccupukanus XuMU4eCKUX peakiuii mo
npu3HaKy ux HampasieHus. [loHsTue 00 0OpaTHMBIX pEaKIHsIX U XUMHUYECKOM DPABHOBECHHU.
[punnun Jle-llarenpe u  cnocoObl  CMEMIEHUS XWMHUYECKOTO PaBHOBECHSI. Oobmas
XapaKTepUCTUKa peakluil CHHTE30B aMMMaka U okcuja cepbl(VI) m paccMoTpeHue ycioBHiA
CMEILIEHUS UX PAaBHOBECHS HA IIPOU3BO/ICTBE.

I'uaponms. OO6paTuMbIil 1 HEOOPATUMBINA THAPOIM3EL. [ Uaponan3 cojeir u ero tumbl. [umponns
OpPraHM4eCcKUX COCAMHEHHUH B KHMBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BemiecTB. [lonsaTHe 00
SHEPreTUUecKOM OOMEHE B KJIIETKE U POJIM TUAPOIIN3a B HEM.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUCIEHMS U €€ OIlpeiesieHHe I10
(dbopMynaM OpraHM4E€CKUX U HEOPTAaHUYECKUX BEIECTB. DJIEMEHTHI U BELLIECTBA, KAaK OKUCIUTENIN
n BoccTaHoBuTenu. [loHsTHE O mpoleccax oOkucIeHUs U BoccTaHoBieHUd. CocTaBieHHe
YpaBHEHUI XMMHUYECKUX peakuii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DNEeKTpOoJN3 pacIulaBOB M PAaCTBOPOB 3JIEKTPOJIMTOB. XapaKTEpUCTUKA DIEKTPOJIN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO Tpoiecca. OCcoOOEHHOCTH 3€KTPOJIN3a, MPOTEKAIOIIEro B
pacTBopax 3JeKTpoauToB. [IpakTHueckoe NMpUMEHEHHE 3JIEKTPOJIM3a: MOJYYEHHE TajoreHoB,
BOJIOPOJIa, KUCIOPOJa, IIEJOYHBIX METAJUIOB M IIENOYel, a TakKe aJlOMUHHUS AJIEKTPOJIN30M
paciiaBoB M pPacTBOPOB COENMHEHUI 53THUX djeMeHTOB. I[loHsTHe O ranbBaHOIIACTHKE,
raJibBaHOCTETUH, paUHUPOBAHNH [[BETHBIX METAJUIOB.

JlemoucTparmu. PacTBopeHHe CEpHON KHCIOTHI U aMMHAYHON CETUTPHI U (PUKCAIUS TETJIOBBIX
ABJIEHUW JUIsl 3TUX MPOLeCCOB. B3auMonencTBusi pacTBOPOB COJISTHOM, CEpHOM W YKCYCHOM
KHUCJIOT OJIMHAKOBOM KOHIIEHTpAllMM C OJMHAKOBBIMU KyCOUKaMmH (TpaHylaMH) LHMHKA U
B3aUMO/JICHICTBUE OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, LWHKA, >Keje3a) ¢
pacTBOPOM COJISTHOM KHUCIIOTHI, KAK IPUMEP 3aBUCHMOCTU CKOPOCTH XMMHMUYECKHX pPEaKUUd OT
MpUpOJAbI BellecTB. BzaumopelicTBUEe pPacTBOPOB THOCYAb(haTa HATPUS KOHIEHTpALUM U
TEMIEpPaTypbl C pPACTBOPOM CEPHOM KHUCIOThl. MOJAENUPOBAaHUE «KUIISIIETO — CIIOS».
Hcnonb30BaHne HEOPraHWYECKUX KaTalln3aTopoB (Cojeil xene3a, Hoauaa Kajaus) U IPUPOTHBIX
00BEKTOB, COJEepKalIMX Karana3y (Chlpoe MscO, KapTodelb) s pa3joKeHUs NepoKcuia
BOoJIOpoJia. B3auMmopelicTBue IIMHKA C COJISIHOM KHCIOTOW HUTpaToM cepedpa, Kak MpUMepbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuid U peakuuu obmeHa. KoHcTtpyumpoBanue monaenu
anektposnsépa. BuneodparMeHT ¢ IpOMBIIUIEHHOW YCTaHOBKH TSl TOTYYEHUS aTFOMUHUS.
JlaGoparopHblie onbIThl. MintrocTpanus npasuia beproe Ha nmpakTUke — MPOBEACHUE peakiuit
c oOpa3oBaHMEM OcCaJKka, Tra3a U BOJAbl. | €TEpOTEeHHBIM KaTaau3 Ha MPUMEPE Pa3I0KECHUS
MEPOKCHJAa BOJIOPOJA B MPUCYTCTBUM JUOKCHJA MapraHua. CMelleHne paBHOBECHS B CUCTEME
Fe’* + 3CNS™ < Fe(CNS);. McnblTaHne MHANKATOPAMH CpPEIbl PACTBOPOB COJIEH Pa3IMUHBIX
TunoB. OKHUCIUTETHHO-BOCCTAHOBUTENbHAS pEakIus M peakuus oOMeHa Ha MpuMmepe
B3auMO/IeHCTBUS pacTBOPOB cynbdara Mmeau(ll) c xene3oM u pacTBOpPOM IIETOUH.
[IpakTnueckas pabota. Pemenne sxcriepuMeHTaNbHBIX 33/1a4 110 TeMe « XUMUYecKasi peaKius».
TEMA 3

BemecrBa n ux cpoiicraa (10 u.)

Mertannsl. du3nyeckre CBONCTBA METAUIOB, KaKk (DYHKIMS UX CTpoeHus. JleleHne MeTalIoB Ha
IPyNIbl B TEXHUKE M XUMUU. XUMHUYECKHE CBOMCTBA METAUIOB M AJIEKTPOXUMHUYECKUH PN
HanpsbkeHui. [ToHsTHEe 0 MeTaIoTepMUH (ATFOMUHOTEPMUH, MarHUETEPMHH U JIp.).
Hemerannel. bnaropogusle rasel.  Hemeramnsl kak  okuciautenu. Hemeramiel — kak
BOCCTaHOBMTENHU. Psij anekrpoorpunarensHoctu. IHepTHBIE Wit 671aropo/iHbIe rasbl.

Kucnotsl Heopranudeckue u opranndeckue. KucinoTel ¢ TOUKM 3peHUSI aTOMHO-MOJIEKYISIPHOTO
yueHus. KHCI0ThI ¢ TOUKH 3pEHMsI TEOPUH AIEKTPOJIUTUUECKON qucconuanuu. Kuciorsl ¢ Toukn
3peHHst MPOTOHHOU Teopuun. O0IKe XUMHUECKre cBoiicTBa kucioT. Kinaccupukarus Kucior.
OcHoBaHMsI HeopraHumdeckue | opraHndeckue. OCHOBaHHMSA C TOYKM 3PEHHUS AaTOMHO-
MOJIEKYJISIpHOTO ~ ydeHus. OCHOBaHUS € TOUKM 3pPEHHMSI TEOPHUM  DIIEKTPOJIUTHYECKOU
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muccorranuu. OCHOBAaHUS C TOYKM 3pEHHS MPOTOHHOW Teopuu. Kiaccubukanus oCHOBaHHIA.
XUMHUYECKUE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.

AmdoTepHble COCMHEHUSI HEOpPraHWYecKue M opranudeckue. Heopranmueckue am¢poTrepHble
COEIMHEHUS: OKCHUIbl M TUAPOKCUIBI, — HX CBOMCTBAa M TOJydYeHue. AmdoTepHble
OpraHMYECKUE COEIMHEHUS Ha IPUMEPE aMUHOKHUCIOT. [lenTuipl u nenTuaHas cBs3b.

Comu. Krnaccudukamust coneir. XKéctkocte Bomel u crmocoObl e€  ycrpanenus. Ilepexon
kapOoHara B ruajpokapOoHaT u o0paTHo. OOIIMe XUMUIECKUE CBOMCTBA COJICH.

Hemonctpammu.  Kosmekuusa  mertamwioB. Komnekumss  HemertaiuioB.  B3ammopeiictBue
KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEAbI0. Bcemblmka TepMUTHOM cMecu. Bcermblmka
yépHOTO THOpoXa. BbITeCHEHHME TajloreHoB W3 MX pacTBOPOB JAPYTUMHU TaJOr€HaMHU.
B3aumonelicTBue napoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMHaKa («IbIM
6e3 oras»). [lomydeHne aMMuaka v U3y4eHHE ero CBOMCTB. Pa3nuunbie cirydan B3auMOIeUCTBUS
pacTBOpOB cOJEH antOMUHHUS cO HENOouYbt0. [lomydeHune KECTKOW BOJbI U YCTpAaHEHHUE €€
XKECTKOCTHU.

JlaGoparopHble onbIThl. [lodydyeHne HEpacTBOPUMOIO THAPOKCHAA U €ro B3aUMOJEUCTBUE C
kucinotoi. lMccnegoBaHne KOHUEHTPHUPOBAHHBIX PAcCTBOPOB COJSTHOW M YKCYCHOM KHCIOT
KareJabHbIM METOJOM IpU UX pa3daBieHun BoJoW. [lomydyeHue am@oTepHOro rujpokcuja u
u3ydeHue ero cBoiicTs. [IpoBeneHne KaueCTBEHHBIX PEAKIIMIA 110 ONPEAETICHUIO COCTaBa COJIU.
[IpakTtuueckas pabota. Pemenue skcrepuMeHTaNbHBIX 3amad mo Teme «BemectBa m ux
CBOWCTBAY.

TEMA 4.

XuMuUs ¥ coBpeMeHHOe 001ecTBo (3 4.)

[IpousBoacTBO amMuaka W MerTaHosia. [IoHSATHE O XMMHMYECKOW TEXHOJOTHH. XHUMHUYECKHE
peakiuu B MPOU3BOJCTBE aMMuaka U MeraHojia. OOmias kiaccuPUKAIMOHHAS XapaKTepUCTHKA
peakuMii CHHTE3a B MPOM3BOJCTBE ITUX MPOAYKTOB. HayuHble mpHHIMIBI, JIeXkKallHe B OCHOBE
MIPOU3BOJICTBA aMMHAKa U MeTaHos1a. CpaBHEHUE 3TUX IPOU3BOCTB.

XuUMHUYecKasi TPaMOTHOCTh KaK KOMIIOHEHT OOIIel KyJbTypbl uYejoBeKa. MapKupoBKa
YIaKOBOYHBIX MAaTEepUaloB, OJJIEKTPOHUKH U OBITOBOM TEXHHMKH, SKOJOTHYHOTO TOBapa,
MPOAYKTOB IMUTAHUS, STUKETOK M0 YXOAY 32 OJEXKIOM.

JeMoHcTparu. Mojenb NPOMBIIUICHHON YCTAaHOBKH IOJYYEHHS CEpPHOM KHCIOTBL. Mojenb
KOJIOHHBI CHMHTe3a aMMuaka. BumeodparMeHTsl U claiifibl O CTENEHH SKOJIOTMYECKON YMCTOTHI

TOBapa.
JlaGoparopHble ONBITHL. VI3ydeHHe MAapKUPOBOK pA3JIMYHBIX BHAOB IPOMBIIIJICHHBIX H
MIPOJIOBOJILCTBEHHBIX TOBapOB..
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TemaTn4eckoe IJIAHUPOBAaHUE

Xumus 10 KIIACC.(ba3oBblii ypoBeHb)

(1 4 B Henesio B 10 kiacce; Beero 344 3a rog o0yuyenmusi)

TemaTnueckoe nuannposanue 10 kiace ProC

Ne Pasnennl, Tembl KosmnuectBo | OCHOBHBIE BU/IbI 1€ATEIbHOCTH 00YYAKOIIUXCS OcHOBHbBIE HampaBJIeHUs
n/n 4acoB (HAa ypOBHE YHHBEPCAJIbHBIX Y4eOHbIX BOCIIUTATEIbHOUH eATeIbHOCTH
JaeicTBui)
IIpeaMeT oprannyeckoi XuMum. 3 1. TlarpuoTHyeckoe BOCIUTaHUE U
Teopusi cTpoeHnsi OPraHuYeCcKuX (opmupoBaHHe POCCHIICKOM
CcoeXHHeHMui UJICHTUIHOCTH;
2. I'paxx1TaHCKO€ BOCIIUTAHUE;
4. IlpuoOmieHre kK KyIbTypHOMY
Hacaeano (DcTeTnyeckoe
BOCIIUTAHHE);
5. Tlonmynsipuzamnus Hay4YHBIX
3HaHu# cpeau aereit (Llennoctn
HAay4YHOTO ITO3HAHUS);
8. DKOJIOTMYECKOE BOCIIUTAHUE.
1 Hcropus 3apoxaeHust 1 [IpenmetHbie:
OpraHUYECcKON XUMUU IPUYUHBL BBIJCNICHUS OPraHMYECKON XUMHUU B
MHuoroo0pa3ue opranun4ecKkux CaMOCTOSITENIbHYIO HayKy, TEOPUIO BUTAIHM3Ma, O
BEIIECTB. poJii  OpraHMYecKOd  XHUMHM B  CHUCTEME
2 Teopus cTpoeHUs1 OpraHU4ECKOTO 1 €CTECTBEHHBIX HAyK, KpaTKUil O4YepK HUCTOpUU
Bemectsa A.M. byrieposa. pa3BUTHUSA OPraHUYECKON XUMUHU.
3 OcHOBHBIE TIOJIOKEHUS TEOPUH 1 OCHOBHBIE 10J10keHus Teopur A.M. byrieposa.

CTPOCHHA OPIraHUYCCKOI0
BCIICCTBA

OOBACHATL B3aMMHOE BIIMSHHE aTOMOB ApPYyr Ha
Apyra #“ Ha CBOICTBa MOJICKYJI B LCJIOM,

U3TOTaBIIMBATH IapOCTEPIKHEBBIE MOJeNn
MOJIEKYJI.
BAJICHTHBIE COCTOSIHMSI aToma
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yriepoja. onpeAessTh o rpadguyueckon popmyine
IIEPBUYHBIM, BTOPUYHBIN, TPETUYHBIN u
YETBEPTUYHBIM  aTOM  YIUIEPOJA, NPUMEHAMb
Mooernb.
IIPU3HAKU
COCIMHEHUM.
BH/JIbl H30MEPUHU OPraHNYECKUX COCMHEHUN.

KJIaccu(uKaum OpPTraHUYECKUX

YrieBoaopoabl U UX NPUPOIHbIE 11 1. IlarpuoTHyeckoe BOCIUTaHUE U
HCTOYHUKH (dhopMUPOBaHHE POCCUICKOI
UJCHTUYHOCTH;
2. I'paxk1aHCcKO€ BOCTIMTAHHUE;
4. TlpuobmieHne K KyJbTYPHOMY
Hacaeanio (DcTeTnyeckoe
BOCITUTaHUE);
5. Tlomynsipuzanus Hay4YHBIX
3HaHui cpeau aereit (Llennoctn
HAy4YHOTO IO3HaHUA);

7. TpynoBoe BOCIIUTaHUE U
npodeCCHOHAIBHOE
caMoOIIpe/IeTICHHE;

8. DKOJIOTMYECKOE BOCIIUTAHUE.
[IpenenvHblE YIIIEBOJOPOIBI. 1 [IpenmetHbie:
AJIKaHBI. - IPUPOJHbIE HMCTOYHHUKH YIJIEBOJOPOAOB, HX
HenpenenabHbie yriaeBoI0pOIbL. 1 coctaB. OCHOBHBIE CIIOCOOBI MIepepadOTKu HedTH
AJIKEHBI. Ha (pakiuu, HKOJOTUYECKUE ACHEKThI JTOOBIUH,
AJIKaTUCHBI. 1 nepepaboOTKU W UCHOJBb30BAaHUS  MOJIE3HBIX
HCKOTIAeMBbIX.
Kayuayku. 1 - OOBSICHATh ~ KpeKMHI  He(dTH, 3alHChIBATh
ypaBHEHUS peakiuii, OTIINYaTh MPUPOIHBIN ra3 oT
AJKUHBL. 1 HOIIyTHOTO.
- [lpuBoauTh ypaBHEHHUS peaKUil MPOAYKTOB
ApOMaTHYeCKUe YIIIEBOIOPOIB, 1 KOKCOBAHHS yIJIAL.

HJIN apCHBI.

- OCHOBHBIC XUMHWYCCKHEC CBOICTBa
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10 [Ipuponauslii ras. 1 KIJIEBOJIOPOJIOB.- OCHOBHBIE CIIOCOOBI MOJTy4EHUS
11 | Hedts u ciocoOwI ee mepepaboTKy. 1 YIICBONOPONOB M 3aIMERIBATL  yPAaBHCHHA
peakuuii. 3HaTh IpaBUJIO 3alleBa.
12 KamenHsli1 yromis u ero 1 -3aMUCBIBATh ()OPMYJIBI H30MEPOB YIIIEBOIOPOIOB
nepepadboTka. M Ha3pBaTh MX IO  pPAlMOHAJIBHOM U
13 O06o0011IeHNEe U 3aKPETUICHHE 1 CHUCTEMaTUYeCKOW HOMEHKIIAType, OOBICHATH
3HAHUU 10 TEME ((VI‘JIGBOI[OPOI[I,I u OJICKTPOHHOC MW MPOCTPAHCTBCHHOC CTPOCHHUC
UX TIPUPOJTHBIC HCTOYHUKIDY JTWJICHa, 0Opa3oBaHue S- W p- cBs3u, SP3-,SP2-
14 | KonrponsHasg paboTa Nel o teme 1 ,SP-rubpununzanmq.
«YTI€BOAOPOIBI U UX MPUPOTHBIE -3aIUChIBATH YpaBHEHUS peaxkiuun
HCTOYHUKI npucoequnenus: H2; ramorenos; HCl; HOH
(ucnonb3yst npaBuio MOPKOBHHKOBA); PEaKIUIO
nomumepu3anui. OOBICHATh MEXaHU3M PEaKIUu
MEKTPOUIBHOTO TPHUCOCAUHEHHUS] K aJIKeHaM,
OKHCJICHHE aJIKCHOB B «MSTKUX» U OKECTKHX»
YCIOBUSX.
- CTpOEHHE, OCOOEHHOCTH U30MEpUn u
HOMEHKJIATyphl ~ YTJI€BOJAOPOJOB, HUX CHOCOOBI
MOJTy4EHUSI.
- COCTaBJATH (POPMYJIBI TOMOJIOTOB U H30MEPOB.
[ToaTBepknaTh ypaBHEHHSIMH PEAKIUH CIIOCOOBI
MOJTyYEHUSI.
- 0cCOOGHHOCTH HATYpPAJIbHOTO U CHHTETHYECKOTO
Kay4yKOB.
Kucaopoacoaepxammue u 15 1. ITarproTyeckoe BOCIUTaAaHUE U

a30TocoacpKalue
OpraHun4eCKue COCIMHCHUSA.

(hopMHUPOBaHKHE POCCHICKOM
UJEHTUYHOCTH;

2. I'paxx1aHcKO€ BOCIIMTAHUE;
4. IlpuoOuienne K KyJIbTypHOMY
Hacyeauio (JcTeTuuecKoe
BOCIIUTAHHE),

5. Honynsapusanus Hay4HBIX
3HaHuii cpeau nereit (Llennoctu
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HAay4YHOI'O IO3HaHUS);

7. TpynoBoe BOCIIUTaHUE U

npodeccuonanbHOE
CaMOOIIPEICIICHHE;

8. DKoJ0rnuecKkoe BOCIUTAHUE.

15 OnHOaTOMHBIE CIIUPTHI.

16 MHOroaroMHbI€ CIUPTHI

17 denom.

18 AJperuapl 1 KETOHEL.

19 KapGoHOBBIE KHUCITOTHI.

20 CrnosxHble 3(upBbl.

21 Kupsbi.
CHHTETHYECKHUE MOIOIIIHE

cpencTaa.

22 VTriaeBoasl.

23 AMUHEL

24 AMUHOKHCIIOTEL

25 benku.

[IpenmeTHbIe:

- OIIpEJICTICHHE, KHACJIOPOJIOCOACPKAIINX U
a30TOCOJIEPIKANIUX OPraHMYECKUX COCINHEHHIA,
0COOEHHOCTH HOMEHKJIATYphI.

- CYIIHOCTh BOJOPOJHOW CBSI3U W €€ BJIMSHUE Ha
¢usnueckue cpoiictBa  cnupToB.  CHocoObl

TTOJTy4YCHUSI.
- OOBSICHATH B3aMMHOE BJIMSHHE AaTOMOB B
MOJIEKYIax OPTraHUYECKHUX COCTMHEHUH.

3aKOHOMEPHOCTh B HW3MEHEHWU CBOWCTB B
3aBUCUMOCTH OT BEJIMUYMHBI MOJIIPHOM MacChI.

- 0 (heHOJIE KaK O MpPEJICTaBUTENIe apOMaTHYECKUX
YTJI€BOIOPOIOB.

- COCTaBJIATH (YOPMYJIBI 10 HA3BAHUIO U HA3BaHUS
o hopmyie (dhenomna. [ToarBepxnath
YpPaBHEHUSIMM PEAKIMA XMMHYECKHE CBOWCTBA
KHUCJIOPOJIOCOJIEPKAIMX UM a30TOCOJIEpKaIINX
OpPraHUYECKUX COCIUHEHUH.

-t IPAKTUYECKU MIPOBOJIUTH peaxiuu,
WUTIOCTPUPYIOILIKE XUMHYECKHE CBOICTBa
KHUCJIOPOJIOCOJIEPKAIMX ¢ a30TOCOJIEPKaIINX
OpPraHUYECKUX COCIUHECHUIA.

- COCTaBJIATH B OOIIEM BUJE YpaBHEHUS peaklui
TUAPOJIN3a U TUAPUPOBAHUS KUPOB, OOBACHATH
Moromre cBoiictBa Mpuia 1 CMC.

- 3aITUCHIBATH , peaxiuu Opo>keHwus,
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26

['enernueckas CBsA3b MEXKIY
KJlaccaMy OpraHuYecKux
COCIUHEHUM.

27

[TpakTrdeckas padorta Ne 1
«MneHTuduKanys opraHmyecKux
COCIMHEHUIN»

28

O0001IenrEe 3HAHUH 110 TEME
«Kucmopogocoaep:kanme u
a30TOCOXKEPIKAIIHE OPTraHUYCCKHE
COEIMHEHUS.

29

KonTponbras padota Ne 2 1o Teme
«Kucnoponoconepxxanue n
a30TOCOKep)Kalllue OPraHnYECcCKue
COEJIMHEHUS.

I‘I/II[pI/IpOBaHI/ISI TJIFOKO3hI, CpaBHI/IBaTB FJHOK03y u
GpyKTO3y MO CTPOSHUI0O UM  XUMHUYECKUM
CBOICTBaM.

- 3aIIMChIBAThH CTyHeH‘-IaTIﬂﬁ FI/IIIpOJII/I?,
noiucaxapunoB. HMmers mpencraBieHue 00
I/ICKyCCTBeHHI)IX BOJIOKHAXx.

- OOBSICHATh PpA3IMYME B CTPYKType OEJIKOB.
Buonornyeckne GyHKIMHM OEIKOB U UX 3HAUCHHE.

3anuceIBaTh ypaBHEHUS peaxuuit
XapaKTepHU3yIoIIHe XUMHYECKHE CBOICTBa
OEeIKOoB.

- IPUMEHATh TOJYYEHHbIE 10 TEeME 3HAHMUSL
[IpoBoauTh pednexcuro COOCTBEHHBIX
JOCTHKEHUM B W3Y4YEHMM CTpPOECHUS, CBOWCTB,
MOJTy4EeHUS KHCJIOPOJIOCOAEPKAIINX 51

A30TCOJIEPKAIMUX COCTUHECHUI.

Opranuyeckasi XumMus 1
o0ecTBo.

1. ITaTpuoTHYeCKO€ BOCITUTAHUE U
(dhopMUPOBaHHE POCCHICKOM
UJCHTUYHOCTH;

2. I'paxx1aHCKOE BOCIIUTAHUE;
3. JIyXOBHO -HPaBCTBEHHOI'O
BOCIIMTAHUE JETEH HAa OCHOBE
POCCUHMCKHMX TPaAUIIMOHHBIX
IICHHOCTEH;

4. TlpuobuieHre K KyJIbTYpHOMY
Hacyeauio (JcTeTuuecKoe
BOCIIUTAHHE),

5. Tomynapuzanus Hay4YHBIX
3HaHu# cpeau aerer (LlenHocTn
HAyYHOTO TO3HAHUS);
6.®Pu3nyeckoe BOCIUTAHUS, U
dbopMUpoBaHUE KyIbTYPhI 3J0POBbs

2
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7. TpynoBoe BOCIIUTaHUE U
npodeccuonanbHOE
CaMOOIIpE/ICTICHICE,

8. DKOJIOTHYECKOE BOCTIUTAHHE.

30 buoTtexnomnorus.

31 Krnaccudukarus moJmmMepos.
HckyccTBEHHBIC TTOJIUMEPHI.
CHHTETHYECKHE MTOJIUMEPBIL.

32 [IpakTrueckas padota Ne2

«Pacro3HaBaHme IacTMace U
BOJIOKOH)
33 O6001menue mo Teme
«Oprannyeckast XuMusi 1
00111eCTBOY»
34 | UroroBas koHTpoOJbHAsS paboTa

Ne 3 3a kypc «Oprannueckas
XUMHUS»

[IpenmeTHbIe:

- HOHSITHE 0 BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUSX, HUX CTPOCHHE U BaxKHEHIne
cBorictBa. Ilmactmaccsl TepMOIUIACTHYHBIE U
TepMOpeakTUBHbIE. CHHTETHUYECKHE KaydyKH |
CUHTETHUYECKHE BOJIOKHA.

-UMETh MIPECTaBICHHS 0 MPUPOTHBIX,
WCKYCCTBEHHBIX U CHHTETHUECKIX BOJIOKHAX.

- MOHSATHS OMOTEXHOJIOTHUS, T€HHAsT U KJIETOYHAas
WHXEHEepHs, KJIIOHUpOBaHue. A3poOHas "
aHa’poOHass CrocoObl OYUCTKH B COBpPEMEHHOMU
MPOMBIIIIJIEHHOCTH.

- HICKYCCTBEHHBIE MOJIUMEPBHIL. [Tonyuenune
UCKYCCTBEHHBIX IOJIMMEPOB, Kak MPOJYKTOB
XUMHYECKON MoaupUKaIIH MIPUPOTHOTO

MOJIMMEPHOTO ChIpbs. VCKycCTBEHHbIE BOJIOKHA
(ameTaTHBIM IENK, BHUCKO3a), WX CBOWCTBA U
pUMEHEHUE.

-CuHTEeTUYECKUE  MOJUMEPDI [Tonyuenue
CUHTETHUYECKUX MOJIMMEPOB peakuusaMu
MOJIMMEPHU3aLH U NoJdUKoHAeHcauu. CTpyKTypa
MOJIMMEPOB  JIMHEWHas,  pa3BeTBICHHAas U
MPOCTPAHCTBEHHAS. [IpencraBurenu
CUHTETHUYECKUX IIACTMAcCC: MOJUITUIICH HU3KOTO
U BBICOKOTO JIaBJICHUS, TMOJIUIPONUJIICH U
noJMBUHWIXIOpUA. CHHTETUYECKHE BOJIOKHA!
JIaBCaH, HUTPOH U KampoH.

HUroro: 34 yacos. U3 uux:
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IIpakTHyeckux - 2 y;
KoHnTpoabHbIx pador — 3 u.

Xumus 11 KIIACC.(ba3oBblii ypoBeHb)

(1 4 B Henesio B 11 kiacce; Beero 344 3a rog o0yuyenmus)

TemaTnueckoe nuiannposanue 11 kaacec ProcC

/o

Pa3nenbl, TeMbl

KoauuecTtBo
JacoB

OcHoBHbBIE BU/BI 1eSITeJILHOCTH 00y4ar0MXCcsi
(HAa ypOBHE YHHBEPCAJIbHBIX Y4eOHbIX
JaeicTBUi)

OcHoBHbIE HanpaBJICHUS
BOCIIUTATEJILHOH JesITeIbHOCTH

CTpoeHue BelecTB

10

1. ITaTpuoTHYeCKOE€ BOCITUTAHHUE U
dbopMUPOBaHHE POCCHICKOI
HJIEHTUYHOCTH;

2. I'paxx1aHCKO€ BOCIIUTAHUE;
3. JIyXOBHO -HpaBCTBEHHOTO
BOCIIMTAHUE JETEU HAa OCHOBE
POCCHUIMCKUX TPaauIIMOHHBIX
IICHHOCTEH;

4. TlpuobmieHre K KyJIbTYpPHOMY
Hacaeauro (DcTeTnyeckoe
BOCIIUTAHHE),

5. Tlonmynsipuzanus Hay4dHBIX
3HaHu# cpeau aerert (Llennoctn
HAay4YHOTO ITO3HAHMS);

7. TpynoBoe BOCIIUTaHUE U
po¢eCCHOHAIBHOE
CaMOOTPEICTICHHUE;

8. DKoJIoTHYeCcKO€e BOCIIUTAHHE.

OcHoBHBIC CBCCHHUA O CTPOCHUHN
aToMa

ApFYMCHTHpOBaTL CJIOKHOC CTPOCHHUC aTOMa KakK
CUCTCMEI, COCTOSIILIEN U3 AApa U BHCKTpOHHOﬁ
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IIepnoauueckas cucrema
XUMHUYECKUX JIEMEHTOB
. Y. MeHnneneeBa B CBETE
Y4EHHS O CTPOEHUHU aTOMa

000JI04KH.

XapakTepu3oBaTh YPOBHU CTPOCHHUS BEILIECTBA.
OmnwuceiBaTh ycTpoiicTBO u paboty bosbmioro
aJIPOHHOTO KOJIIanaepa

OnuceiBaTh  CTPOEHHEM aTOMa XUMHYECKOIO
3JIEMEHTA Ha OCHOBE €TI0

IIOJIOXKEHUS B IIEPUOTUUYECKON CUCTEME

. 1. Menneneena.

3anuchiBaTh  DJEKTPOHHBIE U DJIEKTPOHHO-
rpaduueckue GopMyabl XUMHUYECKUX JIEMEHTOB.
OnpenensTb OTHOIIEHNE XUMUUYECKOTO AJIEMEHTA K
OMPENEIEHHOMY JIEKTPOHHOMY CEMENCTBY
[IpencraBnsaTe pa3BUTHE HAy4YHBIX TEOPHUM IO
COUpaqd Ha OCHOBE TpEX  (GOPMYIHUPOBOK

[epnoanveckoro 3aKOHA " OCHOBHBIX
HalpaBJICHWA  pa3BUTUA  TEOPUM  CTPOECHUS
(XI/IMI/I‘-IGCKOFO , OJICKTPOHHOTO )51
MPOCTPAHCTBEHHOTO).

XapakTepru3oBaTh pOJb NPAKTUKH B CTAHOBJICHUU
Y Pa3BUTHHM XMMHUYECKON TCOPHUH.
ApryMeHTHpOBaTb  4yBCTBO  TOPIOCTH  3a
JNOCTHKEHHMS] OTEUECTBEHHOW XMMHMHM M BKIAJ
POCCUMCKHUX Y4EHBIX B MUPOBYIO HAYKY
XapakTepru30BaTh HOHHYIO CBSI3b KaK CBSI3b MEKIY
HMOHaMH, O00pa3yloIUMUCS B pe3yibTare OTAAauu
WIHM TpUEMa JJIEKTPOHOB aTOMaMH WJIM TpyIIIaMU
aTOMOB.

Onpenenars NpUHANICKHOCTh MOHOB K TOW WIN
MHOM I'pyIlle Ha OCHOBAaHUU UX 3apsa U COCTaBa.
XapakTepu3oBaTh (pU3MUECKHE CBOWMCTBA BEILIECTB
C HWOHHOW cCBs3bIO, Kak (QyHKUMIO BHJA
XUMUYECKOM CBS3M M THUIA KPUCTAILIMYECKON
pEeIETKU
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OnuchiBaTh KOBAJICHTHYIO CBS3b, KaK pE3yJIbTaT
o0Opa3oBaHusi OOLIMX 3JEKTPOHHBIX Map WM Kak

pe3yibTar MepeKpPhIBAHUS AEKTPOHHBIX
opOuTaneil.

Knaccudumuposars KoBajieHTHBIC CBsi3u 1o D0,
KpaTHOCTHU u crocoOy MepEKPhIBAHUS

AJIEKTPOHHBIX OPOHUTAIICH.

XapakTepru3oBaTh (PU3MUECKHE CBOWMCTBA BEIIECTB
C  KOBAQJEHTHOM  CBSI3bl0, Kak  (PyHKIUIO
KOBQJICHTHOM CBSI3M W THUIIA KPHUCTAUIMYECKOU
peLETKU

XapakTepru3oBaTb METANIMYECKYIO CBSI3b  KaK
CBA3b MEXJY MOH-aTOMaMHU B MeTaJllaX M CIljIaBax
MOCPEACTBOM  OOOOIIECTBIAEHHBIX  BaJCHTHBIX
3JIEKTPOHOB.

OOBACHATH EUHYIO IPUPOTY XUMUYECKUX CBSI3EH.
XapakTepu3oBaTh ¢buznyeckue CBOMCTBA
METaJIJIOB, KaK (PYHKIMIO METaJUIMYECKOM CBS3U U
METAUTNYECKON KPUCTAINIMYECKON PEIIETKH
XapakTepru30BaTh BOJOPOJIHYIO CBSI3b KaK OCOOBIi
THUIl XUMHAYECKOM CBSI3H.

Paznuyats MEXMOJIEKYISIPHYIO u
BHYTPUMOJIEKYIISIPHYIO BOJOPOIHBIE CBS3HU.
PackpbiBaTh  posib  BOJOPOJAHBIX  CBs3EH B

OpraHu3aIuy MOJICKYl OHOIOIMMEPOB, — OCIIKOB
n JIHK, — Ha ocHOBE MEXINpeIMETHBIX CBSI3€H C
ouonoruen

XapaKTepnsoBaTL TIOJIMMCEPBI KakK
BBICOKOMOJICKYJIIPHBIC COCINHCHMUSL.

Paznuuats pCaKuu MMOJIMMEpHU3alln u
INHOJIMKOHACHCALINU.

OnuceIBaTh BayKHEMIIIHE npeaACTaBUTCIIN

IJJACTMAcC ¥ BOJOKOH M Ha3bIBaTh OOJACTH MX
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PUMEHEHUS.
VYcranaBnuBaTh — €IMHCTBO  OPraHMYECKOM U
HEOPraHUYeCcKOu XUMHUHU Ha npumepe
HEOPraHUYECKUX MOJIMMEPOB

XapakTepu30BaTh Pa3IMYHBIC TUIIBI JTUCIIEPCHBIX
CHCTEM Ha OCHOBE arperaTHOro COCTOSIHHS
TUCTICPCHOM (ha3bl U AUCTIEPCHOHHOM CPEJIbI.
PackpsiBaTh posib pazauYHBIX THUIIOB JUCIEPCHBIX
CHCTEM B JKU3HH MPUPOJIBI U OOIIECTRA.
[IpoBoauTH, HAOTIOAATH U OMUCHIBATH XUMHUECKHUI
SKCIIEPUMEHT

3 Cpasuenue [leproanyeckoro 1
3aKOHA ¥ TEOPUU XUMHUIECKOTO
cTpoeHus Ha Quiocodckoi
OCHOBE
4 HNonnas xumuyeckas CBsi3b U 1
HMOHHBIE KPUCTAIUTNIECKUE
PEMETKU
5 KoBaneHTHas xumMuueckas CBA3b. 1
6 ATOMHBIE U MOJIEKYJISIPHBIE 1
KPUCTALUIMYECKUE PEIMIETKH
7 Meramnuueckas XuMUYeCKast 1
CBSI3b
8 Bopopoanas xumudeckast CBSI3b 1
9 [Tonumepsl 1
10 JlucnepcHble cUCTEMBI 1
XHUMHYeCKHE peaKknu. 11 1. [TaTproTHYeckoe BOCIIUTaHUE U

(GhOopMHUPOBAHHE POCCHICKOM
UJCHTUYHOCTH;

2. I'paxxganckoe BOCIIMTAHUE;
3. JIyXOBHO -HpaBCTBEHHOTO
BOCIIUTAHUE JIETE Ha OCHOBE
POCCUHCKHUX TPaJULMOHHBIX
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IICHHOCTCIA;

4. IlpuoOmenue K KyJabTypHOMY
Haclenuo (DCcTeTHIecKoe
BOCITUTaHUE);

5. Tlonmynspuzanus Hay4YHBIX
3HaHuit cpenu aerert (Llennoctu
HAay4YHOTO TO3HAHHUS);
6.Pu3nYeCcKOe BOCIIMTAHMS, 1
(dbopMupoOBaHHUE KYIbTYPHI 3I0POBbBS ;
7. TpynoBoe BOCIIUTaHUE U
npodecCuoHAIbHOE
caMOoOTIpeIeTICHNUE;

8. DKOJIOTHYECKOE BOCTIUTAHUE.

11

Knaccudukanus xumuaecknx
peakuui

OHpe)IeJ'ISITB MPHUHAIJIC)KHOCTD XUMHAYECKOU
p€akuu K TOMY HWJIIM MHOMY THIIY Ha OCHOBaHWU
110 pa3JIMYHbIX IIPU3HAKOB.

OTtpaxaTh Ha THUCBME  TEIUIOBOM 3 deKT
XUMUYECKUAX peakuii C MIOMOTIIBIO
TEPMOXUMHUYECKUX YPABHCHH.

[MonTBep®)AaTh KOJMYECTBEHHYIO XapaKTCPUCTUKY
9K30- U SHJIOTEPMUYECKUX PEAKIUN pacdy€Tamu IO
TEPMOXUMHUYECKUM YPaBHECHUSIM.

YcraHnaBiuBarth 3aBUCUMOCTh CKOpPOCTH
XHUMHUYECKOH PEaKIUU OT MPHUPOJIBI PEarupyroNInx
BCIIECTB, HMX KOHIICHTPAIUH, TEMIEpaTypbl U
TUTOIAM UX COTIPUKOCHOBCHHUSI.

PackpbiBaTh poJIb KaTaau3aTOPOB Kak (HaKTOPOB
YBEIUYCHUS CKOPOCTH XUMHUYECKOW pEakuuu Hu
paccMaTpuBaTh WHTUOMTOPHI KaK «aHTOHHMBI»
KaTaJIn3aTOPOB.

XapakTepu3oBaTh (EpMEHTHl KaK OHOJIOTHYECKHE
KaTajau3aTopbl OEJKOBOW MPHPOJABI M PACKPHIBATH
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UX POJIb B MPOTCKAHWH OMOXMMHYECKHUX pPEaKInn
Ha OCHOBE MEXIPEIMETHBIX CBsI3el ¢ OMOJIOTHEH.
[IpoBoIuTH, HAOIIOIATH M OMKUCHIBATH XUMUYECKHIA
SKCIIEPUMEHT

OnuceIBaTh COCTOSTHUS XUMHUYECKOTO PAaBHOBECHUS
W TpeiaraTh  CrocoObl  €ro  CMEIICHUS B
HEOOXOJAMMYI0 CTOPOHY Ha OCHOBE aHallU3a
XapaKTEPUCTHUKKA peakiuuu W npuHnuna Jle-
[[Tarense.

[IpoBoauTH, HAOTIOJATH U OMTUCHIBATH XUMUYECKUN
AKCIIEPUMEHT

OnpenensTb TUN THAPOJIU3a COJM Ha OCHOBE
aHanu3a e€ coCTaBa.

Knaccudunuposats ruiponaus conei

110 KaTUOHY U aHHOHY.

XapakTepru30oBaTh POJIb THAPOJH3a OPraHUYECKUX
COECIMHEHUH, KaK XHMHYECKOM OCHOBBEI OOMEHa
BEILECTB U SHEPTHH B )KUBBIX OpPraHU3MaX.
[IpoBOoMTH, HAOMIOAATH M ONMMUCHIBATh XUMUYECKUM
SKCIIEPUMEHT

Onpenenarb  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peaKkIMu KaK IPOLECChl C U3MEHEHUEM CTEIlEeHEN
OKHCIICHUS 3JIEMEHTOB BEILECTB, YYAaCTBYIOIIUX B
peakuuu.

Paznuuare  okuciMTENr M BOCCTAHOBUTEID,
IIPOLIECCHl OKUCIIEHUSI U BOCCTAHOBJICHUS.
CocraBnate  ypaBHenus OBP Ha  ocHOBe
3NIEKTPOHHOTO OaiaHca.

[IpoBouTh, HAOIIOIATH U OMUCHIBATH XUMUYECKHI
SKCIIEPUMEHT

OnuceiBaTh  3NEKTPOJIU3 KAK  OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIN MPOIIECC.

Paznnuarh 5eKTpONIM3 paciiaBOB M BOJHBIX
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pacTBOpOB.

XapakTepu3oBaTh MPAKTUYECKOE 3HAYCHUE
AJIEKTPOJIM3a Ha NPHUMEPE IMOJIYYCHHUS] AKTUBHBIX
METaJIJIOB U HEMETAIJIOB, a TaKxKe
rajbBaHOIUIACTHKH, rajbBaHOCTETUH,
padUHUPOBAHUH IIBETHBIX METAIIOB
[TnanupoBats, MPOBOJIUTH  HAOIIOJATh u
ONHUCBHIBATh ~ XUMHUYECKUM  HKCIIEPUMEHT  C
coOI0ICHUEM TTPaBUJI TEXHUKH 0€30I1aCHOCTHU
BrBIMOMHATE TECTHI, pelIaTh 3a/1a4u U YIPAKHEHUS
0 TEME.

[IpoBOAUTH OIIEHKY COOCTBEHHBIX JTOCTHUKEHUN B
YCBOEHUU TEMBI.

KoppektupoBaTh cBOM 3HAaHHS B COOTBETCTBHH C
TJIAHUPYEMBIM PE3YJIbTaTOM

12 | CkopoCTh XUMHYECKUX PEAKIIUN
13 Pemenue 3agau: «CkopocTthb
XUMHUYECKUX PEaKIHii»
14 O6paTUMOCTb XUMHUYECKUX
peakuii. XuMHU4eCcKoe
PaBHOBECHE H CIIOCOOBI €ro
CMEIICHUS
15 I'maponus
16 OxkucIuTenpHO-
BOCCTaHOBUTEJILHBIC PEAKIINH
17 DIEeKTpOoIN3 PacIIaBOB U
pactBopoB. [IpakTuyeckoe
MIPUMEHEHHE AIIEKTPOJIN3a
18 Pemenue skcnepuMeHTanbHbIX
3a/1a4 1o Teme « XuMuieckast
peaxius
19 [TpakTuyeckas pabora Ne 1.

Pemienne SKCIICPUMCHTAJILHBIX
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337124 110 TeEMe « XUMHUYeCKas
peaxkuus

20

[ToBTOpenue u o6o0ImIEeHNE
HU3y4YEHHOTO

21

KonTponbnas pabora Ne 1
«CTpoeHue BellecTBa.
XHUMUYECKasi pEaKkIus»

BenrecrBa u X cBOHCTBA

10

1. TlarpuoTHyeckoe BOCIUTaHUE U
(bopMUPOBaHHE POCCUICKOI
UJCHTUYHOCTH;

2. I'paxxaaHcKkoe BOCIIMTAHUE;
3. IyXOBHO -HPaBCTBEHHOTO
BOCITMTAHUE JIETe Ha OCHOBE
POCCHICKUAX TPaguIIMOHHBIX
IICHHOCTEI;

4. IlpuoOmienre K KyIbTypHOMY
Hacaeano (DcTeTnyeckoe
BOCIIUTAHHE);

5. Tlomynsipuzanus Hay4YHBIX
3HaHu# cpeau aereit (Llennoctn
HAay4YHOTO ITO3HAHMS);
6.Du3nyeckoe BOCIIMTAHUS, U
dbopMUpOBaHUE KyIbTYPbI 37J0POBbS ;
7. TpynoBoe BOCIIUTaHUE U
npoeCCHOHAIBHOE
caMoOIIpe/IeTICHHE;

8. DKOJIOTUYECKOE BOCTIUTaAHHE.

22

Mertannbr

XapakTtepu3oBaTh (U3MYECKHE M XUMHUYCCKHE
CBOMCTBa METAJUIOB KaK (DYHKIIMIO CTPOSHUS HUX
aTOMOB M KPHCTAJJIOB Ha OCHOBE IPEACTABICHHUM
00 OBP MU TOJIOXKCHUS METaJlJIOB B
3JIEKTPOXUMUUYECKOM PsAJTy HANPSIKEHUM.
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Habmronate u ONMCHIBATh XUMHYECKUN
AKCIEPUMEHT

OmnwuceIBaTh 0COOEHHOCTH MOJIOKEHUSI HEMETAIIIIOB
B llepuoanueckoit Tabmune /. 1. Menneneena,
CTpPOEHHUE UX aTOMOB U KPUCTAJIJIOB.

CpaBHHMBaTh CIIOCOOHOCTH K QJUIOTPONHU €
MeETaJUIaMHU.

XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOHCTBa
HemeTauioB B cBete OBP u ux mnosoxeHus
HEMETAJUIOB B Psy 2JIE€KTPOOTPULIATEILHOCTH.
Habmonate u OTHCHIBATh XUMHYECKUN
9KCIEPUMEHT

CooTHOCUTH TMpeNCTaBUTENEH OpPraHUYeCKUX U
HEOPraHMYeCKUX KHUCIOT C COOTBETCTBYIOIIEH
KJIacCU(PUKAITMOHHON TPYTIIIOH.

OnuceiBath 0OIIME CBOICTBAa OpPraHUYECKUX U
HEOPraHMYecKnX KucioT B cBete TOJ um ¢
NO3ULIMM  OKHCJICHUSA-BOCCTAHOBJICHUS KaTHOHA
BOJIOPOJA WJIM aHUOHA KUCJIOTHOTO OCTATKA.
Onpenenarb 0COOCHHOCTH XWMHYECKHX CBOWMCTB
A30THOM,  KOHIIEHTPUPOBAHHOW  CEpPHOM W
MYpPaBbUHOM KHUCIIOT.

[TpoBoauTh, HAOMIOAATH U OOBSCHATH PE3YIbTATHI
MPOBEAEHHOTO XUMHUYECKOIO IKCIEPUMEHTA
OnuceiBaTh HEOPraHUYECKHE OCHOBAaHUSI B CBETE
TO/I.

XapakTepu3oBaTh CBOMCTBAa OPraHMYECKUX U
HEOPraHMYECKUX OECKUIOPOTHBIX OCHOBaHUI! B
CBETE MPOTOHHOM TEOPHUHU.

[IpoBouTH, HAOIIOIATH U OMUCHIBATH XUMUYECKHIA
SKCIIEPUMEHT

XapakTepu3oBaTh OpraHUYECKHe u
HeOpraHuyeckue am(poTepHble COEAMHEHHs Kak
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BEIIECTBA C JBOMCTBEHHOW (DYHKIIMEW KUCIOTHO-
OCHOBHBIX CBOMCTRB.

ApryMeHTUpPOBAaTh CBOMCTBA aMHMHOKHCIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCAMHCHUN.
PackpsiBaTh Ha OCHOBE MEKIIPEAMETHBIX CBA3EH C
OMoJIOTHEeW POJb AMUHOKHCIOT B OpraHU3AlHNU
KU3HU

XapakTepu3oBaTh COJIM  OPraHUYECKUX  H
HEOPraHWYeCKUX KHUCIOT B  CBET€  TEOPHUH
AIEKTPOJIUTUYECKOU TUCCOIHAITUH.

CooTHOCHUTH MpeICTaBUTENEH conen
OpPraHWYeCKUX ¥ HEOPraHWYECKUX KHUCIOT C
COOTBETCTBYIOIIEH KIIaCCU(PUKATMOHHON TPYIIIOHN.
XapakTepru3oBaTh KECTKOCTh BOJIBI W TpeajiaraTh
CHOCOObI €€ yCTpaHEeHHUS!.

OmmceiBaTh 001IHE CBOMCTBA cojieii B cBeTe TO/I.
[IpoBoaNTH, HAOTIOAATH M OMIMCHIBATH XUMHYECKHUI
AKCIIEPUMEHT

[InanupoBaTs, MpPOBOJIUTh,  HAOMIOMATh |
OINHUCHIBAaTh ~ XUMHUYECKHI  JKCIEPUMEHT  C
cOOJTIOICHUEM TPABIIT TEXHUKU 0€30MaCHOCTH
BBINOMHATE TECTHI, pelIaTh 3aJla4yd U yIPAKHEHUS
110 TEME.

[IpoBOAMTH OIICHKY COOCTBEHHBIX JIOCTHXKEHUH B
YCBOCHUH TEMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUM C
IJIAHUPYEMBIM PE3YJIbTaTOM

23 Hewmeramnsl. baropoaaeie rassl

24 Kucnotel Heoprannueckue u
OpraHHYecKue

25 OcHOBaHUSI HEOPTrAHUYECKUE U
OpraHUYeCcKHe

26 AmdoTepHble coeTMHEHUS
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HCOPraHn4CCKUC 1

OpraHNYECKUe

27 Conu

28 Pemenne skcnepuMeHTAIBHBIX
3a7a4 1no teme «BemecTBa u ux

CBOMCTBa»

29 [Tpaktuyeckas padora Ne 2.
Pemenue skcriepuMeHTATBHBIX
3a7a4 no teme «BemecTBa u ux

CBOMCTBa»
30 | [ToBTOpeHue u 060OIIEHUE TEMBI
31 KonTpomasnas padora Ne 2

«BeriecTBa U UX CBOUCTBa»

XuMHS U COBpEeMEHHOe
o01IecTBO

1. ITaTpuoTHYeCKOE BOCITUTAHHUE U
(dhopMUPOBaHHE POCCHICKOM
UJIEHTUIHOCTH,

2. I'paxx1TaHCKO€ BOCIIUTAHUE;

3. JIyXOBHO -HPaBCTBEHHOI'O
BOCIIMTAHUE JETE Ha OCHOBE
POCCUICKHMX TpPaJULHOHHBIX
IICHHOCTEI;

4. TlpuobuieHre K KyJIbTYpHOMY
Hacyeauio (JcTeTuueckoe
BOCITUTAHHE);

5. Tlonmynsipuzanus Hay4dHBIX
3HaHu# cpeau aerer (LlenHoctn
HAy4YHOTO TO3HAHU);
6.Dusnyeckoe BOCIUTAHUS, U
dbopMUpOBaHHE KYIbTYPHI 37J0POBbS ;
7. TpynoBoe BOCIIUTaHUE U
npogeccuoHaIbHOe
CaMOOTIPENIETICHUE;

8. DKOJIOTMYECKOE BOCIIUTAHHE.
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32 XuMu4eckasl TEXHOJIOT U XapakTepu3oBaTh XMMHUYECKYI0 TEXHOJOTMIO Kak
XuUMHYECKasi TPaMOTHOCTb Kak POM3BOIUTENILHYIO CHITY 00IIeCTBa.
KOMITOHEHT 0011el KYIbTYpbl OnucelBaTh XMMUYECKUE MPOLECCHI, JIeXKAalllle B
YeJloBeKa OCHOBE IPOM3BOJICTBA aMMMaKa M METaHOJ]a, C
MOMOUIBIO POJHOTO SI3bIKA U SI3bIKA XUMUHU.
VYcranaBnuBaThb ~ aHaJOTMM  MEXIY  JABYMS
IIPOU3BOJICTBAMU.
dopMynupoBaTh OOIIME HAYYHBIE TPUHIUIIBI
XMMHYECKOTO MTPOU3BOJICTBA
AprymMeHTHpoBaTh HEOOXOJIUMOCTb XHMHYECKOU
IPaMOTHOCTH KaK KOMIIOHEHTa OOLIEKYJIbTYpPHOMU
KOMIIETEHTHOCTH YeJIOBEKa.
YMmeTh monydaTb HEOOXOAMMYK HH(GOPMALUIO C
MapKUPOBOK Ha yIaKOBKax pa3IMYHbIX
MIPOMBIIIJIEHHBIX U TPOJIOBOJILCTBEHHBIX TOBAPOB
33 Hrorosas koHTpoJbHAs paboTa
Ne3
34 [TonBeneHne NTOroB yueOHOTO
roja
Hroro: 34 yacos. U3 Hux:
IIpakTHYecKux - 24,

KoHTposbHbIX pador -3 4.
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COI'VTACOBAHO

[IpoTokon 3acenanus

MO yuureneit LUKJIa
MBOY COIILINe6

oT 20 roma Nel

MOANHUCH  pacuudpoBKa MOAMNUCH
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COI'VTACOBAHO
3amecTtutenb qupexropa no Y BP
MBOY COIILINe6

HNOJANUCh  pacuM(ppoBKa ITOIITUCHU
«__» 20 .
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