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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUI «CTpareruun pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKU BHIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEW, TPHUCYIIUX LEJIOCTHON CHUCTEME XHMHYECKOro oOpa3oBaHUs. DTH IICHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHHe 00YJarOIUXCs HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, a TaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
UBWIN3ALUM, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyabTypbl. OHa BHOCHUT CBOM BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKarollleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaKJoro ujeHa obmiectBa. CoBpeMeHHass XMMHs KaK Hayka CO3MJaTelIbHasA, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CPEIHEro oOmero oodpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KH3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMperMeTa OOEeCIeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3Hs
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
yuyeOHOTro MaTepuasia M OOyCJOBJICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa30BaHUs IE€pPBOHAYAIbHbIC
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOTO o0O1Iero o0pa3oBaHMs TEOPETUUECKUH MaTepuanl u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX U METO/0JIOTHYECKUX IO3ULHM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTENbHOM U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYUN MEXIy HOBBIMH (paKTaMH M TEOPETUUECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemienuss 3amad  BOCHHUTAHUS, DPAa3BUTHS W COLMAIU3AIMH  O0YYarOLIUXCS
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB AEATEILHOCTHU: PELICHUs IPOOJIeM, TOUCKA, aHAIU3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHUs, NpU  ONPEACICHHH  COJAEp)KaTeNbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATENIbHOCTH YeJIOBEKa M KakK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEH cocTaBistoLIeit
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMUPOBAHHE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB H
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBJICHUH, HIMEIOIIUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHasi XapakTepUCTUKa 1eJIed U 3aJa4 U3y4eHUs peIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJEp>KaHusi OO0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M TPUMEHEHHS WX B PEAJTbHOM KU3HU IS PEIICHHS
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajganTanus  OOydJalromuXCcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbOpMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3oOBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATBHOE 3HAUEHHUE JJIS PA3IMYHBIX BUJIOB JCSTEILHOCTH: PEIICHUs MPOOIIeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOUCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYIsIpHON HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJUMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHHH MIOOAJIBHBIX  MPOOJIEM  palMOHAIBLHOTO
MPUPOIOTIONH30BAHUS, TIOMOJHECHUS SHEPreTHYECKUX PECYPCOB M COXPaHEHUS MPHPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeMETHON 00nacTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO1iee YnCIIo 4acoB, OTBEACHHBIX U M3YYCHHUS XUMHHU, HA 0a30BOM ypOBHE CPEIHErO
obmero oopazoBanus, coctasisieT 136 yacoB: B 10 kiacce — 68 vaca (2 yaca B Henenio), B 11
KJacce — 68 vaca (2 gaca B He/IeNO).



COJAEP)KAHUE OBYYEHUA
10 KIIACC. OPTAHUYECKASA XUMUSA

TeopeTu4yeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKOl XUMUU: €€ BO3SHUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30Mepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEACTABUTENEH KIACCOB OPIaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMsI BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB MPU HAarpeBaHUU (IIJIaBJI€HHUE, OOYTJIMBAaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMH psa. MeTtaH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPONWIEH — NPOCTEHUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMUYECKUH psii. AlETuieH —
POCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE, PU3NYECKHNE U XUMUYECKUE CBOMCTBA
(peakuuy TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHMSI), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyd€HHE M TNpUMeHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJ0B. [IpupoaHblii ra3 u monyTHbIe He(TAHbIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekuu «HedTe» u «Yrompy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:

MOJYyYECHHUE ITUIEHA U U3YYEHHUE ETO CBOMCTB.

Pacuérnpie 3amaun.

Beruncnennss 1o ypaBHEHHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaep:kamme oprannyeckue coenHeHUs



[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJaMU cIUpPTOB. JlelicTBHE MEeTaHOoJIa U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs peaKkus Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHBIC DPEAKIIUN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
sTepuduKanM), MoldydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBas KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

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

VYrieBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peakLus ¢ HOJO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaromMHbIX
CnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBa OJIKOB: THUAPONU3, NCHATypalusd,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLICHUI: HaOII0eHUEe U
ONKCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypanus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUs U TOJTMKOHICHC AL

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSTHM, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUIHOCTh, HAOIIOJACHNUE, W3MEpEHHe,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocepa, oOMEeH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO MUTAHMUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.

11 KIIACC. OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHUecKud nsreMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000J0YKa.
DHepreTHyeckre YpOBHHU, MOMYyPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucreMa XuMUYecKHX odyeMmeHTtoB JI. M.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAas, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHN. IOHbBI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSTHCTBA COCTaBa
BellleCTBA. THUMNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1ois
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranumueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K PA3THUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3U4yHbIX (akTopoB. OOpaTUMbIe pEaKlUU.
Xumnueckoe paBHoBecHe. DAKTOpHI, BIMAIOIIKAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHasl, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpalllEHUM: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJiele KPUCTAJUIMUECKUX pPemEToK, HaOMIoJeHNe U ONHMCaHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIIPEJIETICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUN
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUECKON paboThl «BnusHue pa3iauuHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnrie 3amaun.

Pacuérbl o ypaBHEHHUAM XUMHUYECKHX PEAKIUIl, B TOM YHCJIE TEPMOXUMHUYECKHE PAaCUEThI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuonnueckold CUCTEME  XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MprUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJIOT€HOB, cephl, a30Ta, docdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHMUYECKUN P HaNpsyKEHHUH
METAJIJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIMX METAIJIOB (HATPUH, Kalwii, KaiblWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

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

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE AKCIEPHUMEHTATbHBIX
3aja4, HaONIOEHWE M  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEd, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHuu IKOJOTMUECKOM, SJHEPreTHYeCKOi U NUILEeBOH 0e30IacHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenus 00 OOWMX Hay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: BaKHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJI0, KepaMHUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHBIE YI00pEHUs.

XrUMHs U 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAHMS MIPETIapaToOB OBITOBON XUMHUH B MOBCETHEBHON JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK U NOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, WOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBA, (PU3NUECKHUE BEIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, nHUIIeBas
IPOMBIIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHMS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOUINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLMOKY/IbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€ajlaMM POCCUICKOIro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT cHOPMHUPOBAHHOCTD
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IpOLECCy TBOpYECTBA B O0JACTH TEOPUM M IPAKTHUYECKOIO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



MHTEpeca M TI03HABaTEJbHBIX MOTHMBOB B IIOJIYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HH U B TPYJOBOH NIEATEIHHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpoeccuil pa3InyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa3oBaHMS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH I1EI€CO00pa3HOT0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KyJIbTYpHl, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYyKaloleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3JAaHUU HOBOHM 0a3bl MaTepUabHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYeCKH KOM(DOPTHOM JKU3HU KaXJIOro 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K TO3HAHUIO U UCCIIEIOBATENBCKOM ACATEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTmpenIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYalOIUXCsS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSACHEHHS OTJCIBHBIX (PAKTOB U SABIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass ¢GopMmyna, YpaBHEHHE XHMHYECKOM peakUud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIIHOCTH BBICKA3bIBAEMBIX CYXKIICHHI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O00OOLIEHHS UM BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHJAOB M (OPM TPEACTABICHUS, KPUTHYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIIOIB30BaHHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH S3BIK B KayecTBe CpeAcTBa INpuU paboTe C XHUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIel Pe3yJbTaTOB IMO3HABATEIHHON NEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ormpezensst e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JICATEIBHOCTH Ha OCHOBE CaMoOaHailu3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XHMMHUU B TO3HAHUU SIBICHUU TPHUPOIAbI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHATbHAS TPYMMa, paguKan, H30MepHus, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM MCIOJIb30BAaHNN BaKHEHUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBAaTh MOJCIN MOJICKYJI OPTraHUYCCKHUX BCUICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YyrneBomopoapl, KHUCIOPOJ M  a30TCOAEpXKAIIUE COCAMHEHUs, BBICOKOMOJEKYISIPHbBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIMLEPHUH, (eHom, (opMalbIerui, aueTaabAerH], MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTpPOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbACTHI, MypaBbuHAs U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM TPOJMYKTa PEAKIHU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACTHPOBAHNE), HCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHMH, MOJyYCHHE STHIIEHA M M3y4EHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHHH C BEIIEeCTBAMU M JIAOOPaTOPHBIM 000pYIOBaHUEM, MPEICTABIATh PE3YyJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MHpoOpManuu, MHTEpHET U APYTrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalollel NpUPOJHON Cpebl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha >KUBBIE OPraHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUH;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHMS Kypca «OOmas W HEOpraHuyecKas XUMUS»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHASI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW ISt
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAIICHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH M OE30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Hash W3BECTh, MUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeisl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICIKHOCTh HEOPTAHMUECKUX BEIICCTB
0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHSATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peakiuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKUUN PA3TUYHBIX THIIOB, MTOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI yCIOBUSA, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATHh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEaKIu OT
pa3IuYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYEHHUs CEpHOW KHUCIOTHI, aMMHaKa, a Takke c(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHHS U COXPAHEHUsI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIAHUPOBATH UM BBIMOIHATh XMUMHUYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIH, PeaklMd HMOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklUd Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U JJA0OPATOPHBIM 000PYyI0BAHUEM, MPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpEACTBA MAacCOBOM KOMMYyHHKauuu, MHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CPEeIbl, OCO3HABATH OMACHOCTH BO3JCHCTBUS HA YKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4arolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 7 1 1
M. bytneposa
Htoro no paznemny 7
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEeBOIOPOIBI — aTKAHbI 5
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 7 1
' aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 4 1
' UX mepepaboTka
Hroro mo pazueny 18
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 6
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARL B 12 2
CrnoxHble 3¢upbl
3.3 VrneBoabsl 6 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

24

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 8
Wroro no pazueny 8
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 9
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
Teopusi XUMHYECKOT0 CTPOEHMSI
opranuyeckux coenunenuii. [lpupona
XHUMHYeCKHX cBsizei (7 4.)
1. [IpeameT opraHMuecKO XUMHUH. 1
2 Teopust XUMHUYECKOTO CTPOCHUS 1
' OpPraHUYECKUX BEIIECTB.
IpakTnyeckas padora Nel «KauectBeHHOE
3. ofpeieNieHre yIiaepo/ia, BOAOPOa U XJIopa B 1 1
oprannyeckux Bemectsax» MOT 005
4, CocrosiHuE IEKTPOHOB B aTOME. 1
5 DIIeKTpOHHAs IPUPOJIa XUMUYECKUX CBS3EH B 1
' OPTraHUYECKUX COETMHEHMSIX.
6. Knaccudukanus opraHHuecKux COeAMHEHUN. 1
O6o06matomuii ypok mo teme «Teopust
7. XUMHUYECKOT'O CTPOCHHSI OPraHUYECKUX 1
coennHeHUN. [Ipupona XuMHYECKHUX CBS3EN».
IIpeaenbHbIe YriIeBOAOPOAbI — AJIKAHBI (5
4.)
3 DJEKTPOHHOE U MPOCTPAHCTBEHHOE 1
" | CTpPOEHHE AIKAHOB.
9. T'omonoru n u3omMepsl aJIKaHOB. 1
10.  MeraH — NpOCTEUILNIA NTPEACTABUTEND 1




AJIKaHOB.

Pemrenne PpaCUYCTHBIX 3ada4 Ha BBIBO/

11.  popmynbl OpraHUYECKOro BEIIECTBA 10
MacCOBOH J0J€ XUMUYECKOT'O JIeMEHTA.
Pemenuie pacueTHbIX 3a7ja4 Ha BHIBOJ]

12.  popmynbl OpraHUYECKOr0O BEIIECTBA 10
MPOJYKTaM CTOpaHHSL.

2.2 HenpenesibHble YI1eBOA0POAbI
(aJIKeHbI, aJIKaHEeHbI U AJKUHBI) (7 1)

13. Henpenenbabie yrieBogopoasl. AJTKEHBI:
CTPOEHHE MOJIEKYJI, TOMOJIOTHSI M U30MEPHSI.

14. [Tonyuenne, CBOMCTBA U IPUMEHEHHE
AJIKEHOB.

15. IpakTuyeckas padora Ne2 «llonyuenue
ATUJICHA U OTBITHI C HUM.

16.  AJKaJHUEHBI.

17. ALETHWIEH U €ro rOMOJIOT .

18. PemieHue pacdyeTHBIX 3a7a4 MO TEME
O06o0maromuii ypok 1mo teme

19.  «HempenenbHbIe yriIeBOAOPOIbI: aJIKEHBI,
AJKaUEHbl U AIKUHBD.

2.3 Apenbl (ApoMaTH4YeCKHe
YIJ1eBOAOPOAbI) (2 u)

20. beH3ous 1 ero roMoJIorH.

21. CgoiicTBa O€H30J1a U €r0 TOMOJIOTOB.

2.4 IlpupoaHbie HCTOYHUKH U

nepepadoTka yriieBoopoaos (4 4.)
22. IlpupoaHbie UCTOYHUKH YTIEBOIOPOJIOB.
23.  Ilepepabotka HedTn




O06o00maromuii ypok 1mo teme

24.
«YTIIEBOAOPOIBI.
KonTpouabsnas padora 1 no remam «Teopus
25. | XMMHYECKOT0 CTPOCHUS OPraHUYECKHX
COCIMHEHUI», «YTIEBOLOPOABD.
3.1 CnupTrsl U eHouasl (6 4.)
26 OpnHOaTOMHBIE NPEICIIBHBIE CIIUPTHI.
[Tonmydyenue, XuMHUECKHE CBOWMCTBA U
27.  mpuUMeHEHHE OJJHOATOMHBIX IPEeIbHBIX
CIIUPTOB.
28. MHOroaToOMHbI€ CIIUPTHI.
29. ®eHOBl U ApOMATUYECKHUE CIIUPTHI
30. Pemenue pacueTHbIX 3a/1a4 110 TEME
31 O606maromuit ypok no teme «CrnupTsl U
" (eHOIBI»
3.2 Anbaernibl, KeTOHbI U KapOOHOBbBIE
KHCJIOTHI (8 1)
37 KapOoHusnbHbIE COeTMHEHNUS — alIbJETUAbI U
" KETOHBL
33. CBoiicTBa ¥ MPUMEHEHHE ATTBJIETHIOB.
34. KapOoHOBBIE KUCIIOTHI.
XHUMHUYECKUE CBOMCTBA U IPUMEHEHUE
35.  OIHOOCHOBHBIX MPEJEIBHBIX KAPOOHOBBIX
KHCJIOT.
36 IIpakTuyeckas padora Ne 3 «[lomyuenue u
" cBo#cTBa KapOOHOBBIX KUCIOTY.
IIpakTyeckas padora Ne 4
37.  «Perenue sKCIIEPUMEHTANBHBIX 33124 Ha

pacino3HaBaHuC OPraHNYCCKUX BCIICCTB.




38. Pemnienue pacueTHbIX 3a/1a4 110 TEME
39 O0600maromuii ypok 1mo TeMe «AJbIeTHIbI, 1
" KETOHBI M KaPOOHOBBIE KUCIOTHI»
3.3 Caoxubie 3¢upbl. Kupsl (4 4)
40. CnoxHble 3pUpHIL. 1
41. Xupsl. Moroiue cpeacTaa. 1
O0600maromuii ypok 1mo Teme
42.  «Kucnopojacoaepskaiiue opraHuIecKue 1
COCTUHEHUS
KontposbHnas padora 2 o teme
43.  «Kucnopojacoaepskaiiue opraHuIecKue 1
COCTUHEHUS
3.4 Yraesoasl (6 1)
44, | YrneBojsl. ['moko3a. 1
45. Omurocaxapuzasl. Caxapo3sa. 1
46. | Ilommucaxapuasl. Kpaxmai. 1
47. Hemmrono3a 1
IIpakTyeckas padora Ne S «Pemenne
48. | SKCHEepUMEHTAJBbHBIX 33/a4 Ha TIOJyUYCHHUE U 1
pacro3HaBaHHe OPraHUYECKHX BEIIECTB
49. OO6oOmaronmii ypok mo TeMe «Y rieBoabh» 1
4. A3oTcoaep:Kaie oprannyecKkne
coeqnHeHud (8 1)
50. AMUHBI 1
51. AMHUHOKHUCIIOTBI 1
52. benku 1
53 A3oTcoaepKalne reTeporuKINIecKe 1

COCOAMHCHU A




54. HykienHOBBIE KUCIOTHI 1
55. XuMHUA U 310POBBE YEITOBEKA 1
O06001anmui ypoK 1mo Teme
56.  «A3zoTconepalire OpraHuIecKue 1
COETUHEHUS
KonTpomnpHas padota 3 mo Temam
57. | «YrieBoawl», «A30TCOEpIKAIIIEC 1
OpPraHMYECKUE COETUHEHUS»
5. Xumusi nosiumepos (9 1)
58. CuHTEeTHUYECKHE MOJUMEPHI 1
59. Konaencanuonssle noaumepsl. llenommactel. 1
60. HarypanbHblil Kayuyk 1
61. CuHTEeTHYECKHUE KayuyyKu 1
62. CuHTeTHuYECKHE BOJIOKHA 1
63 IIpakTuyeckasi pabora Ne6 1
" «Pacmo3HaBaHHE [UIACTMACC U BOJIOKOHY
64. Opranuueckas XUMHs, YEJIOBEK U MIPUPOJIA. 1
65 O06006manmui ypok mo TeMe «XuMus 1
" II0JIMMEPOB»
66 Pemenue TecToBBIX 33a4 MO KypCy 1
" OpPraHMYECKON XHMHH
67 Pemenue 3a1au no Kypcy opranudeckoi 1
" XUMHH
68. | Hrorosslii ypok 1o kypcy xumuu 10 kiacca 1

UTOIO

68




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Teopernueckre OCHOBBI O0IIEH XUMUHU.
11 Bakneiime XxuMru4IecKue MOHSATHUS U 8
3aKOHBI
12 Crtpoenue BemiecTBa. MHOroo0Opasue 7 1
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN
1.4 PactBops1 7 1
1.5 DNEeKTPOXUMHUYECKUE PEAKLIUN 5 1
Hroro no pazgeny 34
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 12 1 1
2.2 Hewmeramisl 10 1
Hroro no pazgeny 22
Pasznen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 5 1
3.2 [Tpaktukym. O6001eHNe 7 1 4
Wroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 7




11 KITACC

KommaecTBo gacos DNeKTpOHHbBIE
aTta n(hpoBbIe
Nem/m | Tema ypoxka A wacpp
Beero Koutponbneie | IIpakTuueckue | U3ydeHUs 00pazoBaTeIbHBIC
paboThI paboThI pecypcsl
1. IToBTOpenwme npoinernoro B 10 KII. 1
2. ATtoMm. XuMU4ecKHii aieMeHT. V30ToITb 1
3. 3aKOH COXPaHEHUS MacChl U JHEPTUU B XUMUHU 1
Ilepunonnueckuii 3akoH. Pactipenenenue
4, AIIEKTPOHOB B aTOMaX AIIEMEHTOB MaJIbIX 1
TIEPHOOB.
5 Pacnipenenenue 3J€KTPOHOB B aTOMaX OOJIBIINAX 1
' MEepUOJ0B
ITonoxenue B [ICX3 Bogopoa, TaHTaHOUAOB,
6. aKTUHOWJIOB HCKYCCTBEHHO ITOJTYYEHHBIX 1
3JIEMEHTOB
7 BajieHTHOCTh M BaJICHTHBIC BO3MOXKHOCTH 1
' aTOMOB
8 ITepuoandeckoe n3MeHEHNE BAIEHTHOCTH U 1
' pagnycoB aTOMOB.
9 OcCHOBHBIE BUIBI XUMHAYECKOH cBA3u MoHHas 1 1
' KOBaJICHTHAs CBS3b
10 CocTaBiieHue JIEKTPOHHBIX (DOPMYII BEIIECTB C 1

KOBAQJIEHTHOH CBS3BLIO




11.

Merannuueckas cBsi3b. BonopoaHas cBs3b.

12. | IIpocTpaHCTBEHHOE CTPOCHUE MOJICKYT
13 Crpoenue kpuctamuioB. Kpucraninueckue
" | peleTKH.
14. | IIpuumHbl MHOTOOOPA3Hs BEILIECTB
Kontponbnas padota No2 mo Temam
15. | «BaxHeilmune XUMUYECKHE TIOHSTUS U 3aKOHBD,
«CTpoeHne BelecTBa»
16. | Knaccudukanus XUMAYECKAX peakuit
17. | Knaccudukanus XUMAYECKAX PeaKkInui
18. | CxopocTh XMMHUYECKUX PeaKuii
19 CkopocTs XUMUYeCKHX peaknnii. Kuaernaeckoe
" ypaBHEHHE PeaKLuH.
20.  Karamms
21 XUMHUECKOE paBHOBECHE U CITOCOOBI €ro
" | cMeleHus
29 Ypok-060011ieHne o TeMe «XUMHYECKUE
" | peakmum»
23. | JlucnepcHbIe CUCTEMBI
24. | CnocoObl BEIpaXeHHsI KOHLIEHTPALUU PacCTBOPOB
o5 Pemenue 3agau Ha NPUTOTOBIIEHUE PaCTBOpa

OTIpeIeICHHON MOJISIPHOM KOHIICHTPAIH




[Ipaktnueckas padora Nel [Ipurotosienue

26. | pacTBOpa C 3aJaHHOU MOJSIPHOH
KOHIIEHTpaluen
27 DJEeKTPOIUTHYECKAS TUCCOUALISL.
" | Bomopoauslii mokazaTenb.
28. | Peakumu noHHOTO OOMEHa
29 I'maponms opraHuYecKUX U HEOPTraHUIECKUX
" coeAMHEHMH
30. XumuYecKHe UCTOUYHHKH TOKa
31. | Paa ctaHmapTHBIX DJICKTPOIHBIX MOTCHIIUAIOB
32. | Koppo3sus METalIOB U €€ MpeaynpexIeHIe
33. | Dmektponus
Urorosas koHTponbHas padorta Ne3 3a |
34.  monyroaue mo pazzueny «TeopeTrueckue
OCHOBBI XUMHI»
35.  OOmias xapakTepHCTHKa METaJIOB
36.  O030p METATUIMYECKUX HJIEMEHTOB A-TpyIIl
37 OO0 0030p METAUTMYECKUX JIEMEHTOB b-
" rpymm
38. | Mennp
39.  [wmuk
40. | TutaH u XpoM




41.

Keneso, HUKEIb, IJIATHHA

42.  CmoiaBbl METAIIIOB
43. | Oxcuppl ¥ THAPOKCHIBI METAILIIOB
IIpaktraeckas padora Ne2 Pemenne
44. | DKCIepUMEHTAaJbHBIX 337a4 10 TEME
«MeTaib»
45, | Pemenue 3amau
46.  KonrtpompHas pabota Ned mo teme «MeTammbny
47. | O030p HEMETAIIOB
48 CBoiicTBa ¥ MPUMEHEHNE BaKHEHIIINX
" | HEMETAJIOB
49 CBoiicTBa 1 MPUMEHEHNE BAKHEHIIINX
" | HEMETAJUIOB
50 OO6mras xapaKTepUCTHKA OKCUIOB HEMETAJIOB U
" | KHCJIOPOJIOCOIEPKAIINUX KUCIOT
51 OKHCIUTENBHBIE CBOWCTBA a30THOM U CEpHOM
" | KHCJIOT
50 CepHas KUCJIOTa B a30THASI KUCJIOTHL. WX
" TpUMEHEHHUE.
53. | BomoponaHbie coeTMHEHNS] HEMETAIJIOB
54 I'enernyeckas cBsi3b HEOPraHUYECKUX H
" | OpraHMYECKHX BEIICCTB
55. | Ilpaktuueckas padota Ne3. Pemenue

OKCIICPUMCHTAJIBHLIX 3a1a4 I10 TCMC




«HemeTtannben»

Kontponbnas padota Ne 5 o Teme

56.
«Hemeramneny
57 XuMUs B IPOMBIIIIIEHHOCTH. [IpuHIINATIBI
" TPOMBIIUICHHOTO MPOU3BOICTBA
XHUMHUKO-TEXHOJIOTHUECKUES TPUHITUITHI
58.  TPOMBIIIIEHHOTO MONyYSHHUS
MetauioB.IIpon3BoACTBO YyryHa.
59. | IIpou3BoCTBO CcTANH
60. Xwumwus B OBITY
61 XuMudeckasi MPOMBIIIIICHHOCTh U OKPY> Karo1as
" cpenma
62 I1P/P Ne4 PerieHue 3KCIIEpUMEHTAIBHBIX 33144
" | IO HEOPTAaHUYIECKON XUMHUHU
63 ITIP/P Ne 5 PemreHue SKcriepuMEHTANBHBIX 337124
" TI0 OpPTraHWYECKOW XUMHH
64 ITP/P Ne6 Perrenue mpakTHYECKUX PacYeTHBIX
" 3amad
65 [1P/P Ne7 Ilonydenue cobupanue u
" pacrio3HaBaHUE ra3oB
66. | IloaroroBka K KOHTPOJILHOM padoTe
67. | WroroBas KOHTpOJbHAs paboTa Ne6
68. | IloaBeneHue UTOroB roja







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






