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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas nmporpamMma ydueGHOTrO mpeaMeTa XuMHUs peHa3HaueHa U1 U3y4yeHHUs (U3UKU
IIPU peasin3aliy CpeHEro oo1ero oopazoBaHus B Ipeaeiax OCBOSHUS TPOrPaMMBbl MOATOTOBKHU
cnenuanuctoB cpeaHero 3eHa 38.02.01 DxkoHoMuka U OyxXTanTepcKuil yueT (110 OTpacism).

VYyeOHbIl IpenMeT XUMHUS TPUHAIICKUT MpeaMeTHol obmactu EcTecTBeHHO-Hay4dHBIE
npenmetel, PI'OC cpexnero obmiero oOpa3oBaHUs, W HM3y4aeTCss B COCTaBE O0OS3aTEIbHBIX
y4eOHBIX MPEIMETOB 00111€00pa30BaTEIIFHOTO ITUKJIA.

PabGouast mporpamma yueOHoro npenmera Xumusi (0a30BbIli YpOBEHB) pa3paboTaHa Ha
ocHOBe TpeboBaHmii K pesyibTaTtaM ocBoeHus PI'OC COO, a taxxke denepanbHON padboueit
POTPaMMbl BOCTIUTAHHUSL.

PaGouas mporpamma mo xumuu pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTam
OCBOCHHS OCHOBHOI 00pa3oBaTenbHON mporpammsl, npeactaBieHHbIX B PIOC COO, ¢ yuetom
KoHnenmu npenogaBanusi yaeOHoro npeamera "Xumus" B 00pa3oBaTENbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanun, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbBIE IPOrPaMMbl, 1 OCHOBHBIX
MoJIOKEeHUH (enepanbHON paboueil mporpaMmbl BOCITUTAHHUS.

OcHOBY MOAXOJIOB K pa3pabOTKe NPOrpaMMbl IO XHWMHUHU, K OIPEACICHHUIO OOMIei
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U PA3BUTHUS O0y4aIOUIMXCSA CPEeICTBAaMU y4eOHOro ImpeaMera
"Xumus" Ha 0a30BOM YpOBHE COCTaBWJIM KoOHLeNTyalnpHble mnonoxenus PrOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, coAepKaHusl, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUU C TaHHBIMU MOJIOKEHUSIMH ITPOTrpaMMa Mo XUMUU (0a30BbIi YpOBEHB):

— YCTaHaBIMBAeT 00s3aTebHOE (MHBApUAHTHOE) MPEIMETHOE COJAEpP’KAHUE, OIpPENesieT
KOJINYECTBEHHBIE W KAYECTBEHHBIE €r0 XapaKTEPHCTUKU HA KaXIOM JTare H3y4CHUs
npeaMera, MpeAycMaTpUBaeT  MPUHIMUIBL  CTPYKTYPUPOBAHUS  COACPKAHHUS U
pacrpenienieHus ero mo KjaccaM, OCHOBHBIM pa3JiesiaM U TeMaM Kypca;

— JaeT TpUMEpPHOE paclpeneieHre Yy4eOHBIX YacoB IO TEMAaTUYECKUM pasJienam,
PEKOMEHIyeT MPUMEPHYIO IOCIEeN0BATEIbHOCTh HM3YyYEHUS OTIENBHBIX TEM Kypca C
Y4ETOM MEXKIIPEIMETHBIX M BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHKM y4eOHOTro mporiecca,
BO3PACTHBIX OCOOEHHOCTEN;

— JJaeT METOJIMYECKYI0 WHTEPIpETAlMi0 [eJed W3y4eHUs TpeAMera Ha YpOBHE
COBPEMEHHBIX PHOPHUTETOB B CUCTEME, COJIEPIKATEIFHON XapaKTEPUCTHUKH TUTAHUPYEMBIX
pe3yibTaTOB OCBOCHHMsS OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl  (JMYHOCTHBIX,
METalpeIMETHBIX,  TPEIMETHBIX), OCHOBHBIX  BHIOB  Yy4eOHO-ITO3HABATEIHHOM
JesITeIbHOCTH 00YYaroLIerocst o OCBOECHUIO coziepkaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3UIIMSIM B MPOTPAMMeE 10 XUMHH COOJTI0/IEHA MPEEMCTBEHHOCTS € efiepalibHON paboueit
IPOTPaMMOii 110 XUMHH.

Xumuyeckoe oOpa3oBaHHE, I0JIydaeMO€ BBITYCKHHUKaMU 00I1e00pa3oBaTenbHON
OpraHu3aliy, SBISETCS HEOTHEMIIEMON YacThI0 UX OOPA30BAHHOCTU U CIIYKUT 3aBEpLIAOIINM
ATANOM pean3alii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOYEBBIX IEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CUCTEME XMMHUYEeCKoro oOpaszoBaHus. KitoueBble IIEHHOCTH KAacalOTCsl MO3HAHUS
3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIICH KYJIbTYpHl UYEIOBEKAa, a TaKKe
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHHs K CBOEMY 3/0pOBbIO M TPUPOAHOIN cpene.
Peanusyercs xummmdeckoe oOpa3oBaHHe OOydYalOMIMXCS CpPEICTBAMH yd4eOHOTO TMpeameTa
"Xumus", coziepkaHue U MOCTPOEHUE KOTOPOTO OIpeJeNIeHbl B IPOrpaMMe 10 XMMHUU C YYE€TOM
cnenn(UKM HAayKW XUMHH, €€ 3HA4YCHWs B IO3HAHWH TPHPOIBI W B MAaTEPUAIBHOW KHU3HU
oOrmiecTBa, a TakkKe C Yy4eTOM OOHIMX IIeJiel M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero obmiero oopazoBanus B Poccuiickoit deneparun.

ITpu popmupoBanuu coaepxanus npeamera "Xumus'" yuTeHbl CIeIyIONUe MOJT0XKEHUS O
cnenndrke U 3HAYCHUH HAYKA XUMHUH.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJIb B CO3/IaHMHM HOBOM
0a3bl MaTepHaIbHON KYJIbTYPHI, BHOCHT CBOW BKJIaJ B (POPMHUPOBAaHUE PAIIHOHAIEHOTO HAYYHOTO
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MBILUICHHSI, B CO3JaHME IEJIOCTHOTO MpeICTaBiIeHHs] 00 OKpYy’KalolleM MHpe KaK O €IUHCTBE
MPHUPOJIBI U YeJIOBEKa, KOTOpoe (popMHpyeTcs B XUMUU Ha OCHOBE MOHUMAHHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIIETO0 MHpPA, OCO3HAHUS B3aMMOCBSI3U MEX]Yy CTPOCHHMEM BELIECTB, HX
CBOMCTBaMH U BO3MOXKHBIMU 00JIACTSMU TPUMECHEHUSI.

CoBpeMeHHast XuMUs KaK HayKa CO3U1aTeIbHast, HayKa BBICOKMX TEXHOJIOTMI HalpaBJIeHa
HA peIICHHE TJIOO0ANBHBIX MPOOJIEM YCTOWYMBOTO PpPAa3BUTHS UYEIOBEUECTBA - CHIPHEBOM,
SHEPreTUYeCKOM, MUIIeBON, HKOJIOIMYECKOl O0€30MacHOCTH M OXpaHbl 3/I0pOBbsA. TecHO
B3aUMOJICUCTBYSI C JPYTMMU €CTECTBEHHBIMU HAayKaMH, XUMHUsS CTajla HEOTHEMJIEMOUM YacThblO
MHUPOBOH KYyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TPyAa U KU3HU KaXJO0ro 4ieHa
oOuiecTna.

B coorBercTBUM ¢ OOmMMMM IENSIMU W NMPUHLUIIAMH CoJepkaHue mpeamera "Xumus'
(0a30BbBIil ypOBEHb W3YYCHHS) OPHEHTUPOBAHO MPEUMYIICCTBEHHO Ha OOICKYJIbTYPHYIO
MOJIFOTOBKY 00 yUaOIUXCsl, HEOOXOAUMYIO UM ISl BRIPAOOTKHU MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIICITHOTO BKIFOUEHUS B JKU3HB COLIMYMA, MPOJIOJKEHUST 00pa30BaHus B PA3IMYHBIX 00IACTSIX,
HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBusroliumMu nipeamera "Xumus" ABISIOTCS 0a30Bble Kypchl - "OpraHuueckas
xumusa" 1 "OO1as U HeopraHUYecKass XuMHUA'", OCHOBHBIM KOMITIOHEHTOM COJAEPKaHHs KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKONH XUMUHU (C BKJIFOUEHHUEM
3HAHUU U3 00IIEH XUMHUH) U OpraHnyYecKoi Xxumuu. DopMUpOBaHKE JAHHON CUCTEMbI 3HAHUM IpU
M3y4YEHUU TpeMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB - "Opranudeckas xumus" u "OOmias U HeopraHuyecKas
xumus" chopMupoBaHa B MporpaMMe MO XMMHUU HA OCHOBE CUCTEMHOIO MOAXO0/a K M3YyYEHUIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpENEICHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce oOpraHudeckoil XMMHM BELIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHUS OPraHWYECKUX COCAMHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHHM BEUIECTB.
Cenenust 00 W3ydaeMbIX B Kypce BEIIECTBaX HAIOTCS B PA3BUTHUU - OT YIJIIEBOJOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHMH. B Kypce opraHnyeckoid XUMHUU MOTY4YaroT
pasBuTue CchOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS MEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIacCU(PHUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B mpenmere "Xumus" 6a30Boro ypoBHS pacCMaTpHBAEeTCS HW3YYCHHBIH TEOPETHUUYECKUN
MaTepuai 1 (PaKTOJIOrHUYECKUE CBEICHMSI O BEIIECTBAX U XMMHUYECKOU peakiiuu. Tak, B 4aCTHOCTH,
B Kypce "OOmas u HeopraHuyeckas XuMusa" 0oOydaromIUMCS MPEAOCTaBISETCS BO3MOXKHOCTH
OCO3HATh 3HAYECHHE TNEPHOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKHX M METOI0JIOTUYECKUX
MO3UIUH, TITy0XKe MOHITh UCTOPHUYECKOE U3MEHEHHE (DYHKIUI STOro 3aKoHa - OT 000O0IIaromIen
JI0 OOBSICHSIONICH U TPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHUM O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIOJIHAETCS. C 3JEMEHTAaMU COJEpPKaHUs, MMEIOIIMMHU KYJIbTYPOJOTMUECKUH W TPHUKIaJHON
XapakTep. DTH 3HAHHS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XUMHUH C JPYTUMU HayKaMu,
PacKpbBIBAIOT €€ POJIb B IO3HABATENLHOM U MPAKTUYECKOM IeATEeIbHOCTH YeNIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUH U MPAKTUIECKUX TPUIIOKEHU I
XHMHHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBSI3aHHBIX ¢ XUMHEH, KpUTUUECKHA OCMBICIIMBATh HH(OPMAIIUIO U IPUMEHSTH €€ s
TIOTIOJIHEHUSI 3HAHUH, PEIICHUS HHTEIIEKTYATbHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEOBATEIHCKUX
3anad. Comeprkanue yaeOHOro npeamera "Xumus'" JaHHOTO YPOBHS H3y4eHUSI OPUEHTHPOBAHO Ha
dbopMupoBaHKHE Y OOYYAOIIUXCSI MHUPOBO33PEHUYECKON OCHOBHI JJIsi TOHUMaHUsA (Dritocopckux
uaed, TaKuX Kak: MaTepUalbHOE€ €JAMHCTBO HEOPraHMYECKOrO0 M OpPraHUYeCKOro MHpa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTABOM W CTPOEHHUEM, MO3HABAEMOCTH MPHUPOTHBIX
SBIIEHUN TIyTeM OKCIEPUMEHTa W pEeIICHHs] MPOTHBOPEYM MEXIy HOBBIMH (HaKTaMd U
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TEOPETUUECKUMHU IIPEINOCHUIKAMH, OCO3HAHUE POJIM XUMUHU B PELLICHUH HKOJIOTUYECKUX TPOOIIEM,
a TaKoke MpobseM cOepexeHNs SHEPTeTUIECKUX PECYPCOB, CHIPhs, CO3AaHNsI HOBBIX TEXHOJIOTUI
U MaTepHUaJoB.

B muane pemeHust 3amad BOCIUTAHMSA, PA3BUTUS M COLMAIM3ANUHN  O0yYarOIUXCS
IOPUHSITBIE MPOTPaMMON MO XUMHH TOAXOABI K OINPEAENCHUIO COJAEPXKaHUS U IMOCTPOSHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMHUPOBAHHE Yy OOYUYAIOIIUXCS YHHBEPCATBHBIX YUCOHBIX
NeicTBUi, uMeroumx 0a30BO€ 3HAUEHUE JUISl PA3IUYHBIX BHJIOB JIEATEIBHOCTH: pPEIIEeHUs
npo0JieM, OMCKa, aHaIu3a U 00pabOTKH MHPOPMAITHH, HEOOXOUMBIX JIJIsl MPUOOPETEHUS OTIBITA
MPAKTUYECKON U HUCCIIEeI0BATENIbCKON JIEATENbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMUU Kak Ha ypOBHE OCHOBHOT'O 0011ero 00pa3oBaHus Tak U
Ha YPOBHE CPEAHEr0 00I1ero oopa3oBaHus, P ONPEICICHUN COACPKATENbHON XapaKTePUCTUKU
nene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPaJUIMOHHO
npu3HaeTcss (OPMHpPOBAHHME OCHOB XHMHMYECKOW HAyKHM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKON IeATEIHbHOCTHU YEeJIOBEKa M KaK OJJTHOTO U3 KOMITIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKM 3PEHMsI TaKOW MOJXOJA K ONPEICIICHUIO LIeNIed H3Y4EeHHUs
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

I'maBHBIMM wLensIMM K3ydeHUs npeaMmera "Xumus" Ha ypoOBHE CpeAHEro oOIero
o0Opa3oBaHus Ha 6a30BOM YpOBHE SIBJISIOTCS:

— (opmupoBaHue CcHUCTEeMBbl XHMHYECKHMX 3HAHHM KaK BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHMpA, B OCHOBE KOTOPOH JIeKaT KJIIOYEBBIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHUE U
MOHUMAHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

— (GopMHpOBaHHME U PA3BUTHE NPEJCTABICHUNA O HayYHbIX METOAAX [O3HAHUS BEILECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX ISl MPUOOPETCHUS] YMEHH OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBIICHUN, UMEIONINX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

— pPa3BUTHE YMEHUU U CIOCOOOB JESTEIBHOCTH, CBS3aHHBIX C HAOIIOICHHEM 1 O0BSICHEHHEM
XMMHUYECKOTO 3KCIIEPUMEHTa, COOJI0JIEeHUEeM TMpaBuil 0e30MacHOro oOpalleHus C
BEIIECTBAMH.

ConeprxarenpHas XapaKTepUCTUKA LIeJIel U 3a/1ay U3Y4eHUs MpeAMeTa B IPOrpamMme 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMH B CHCTEME
oOpa3oBanus. CeroHs B MpernofaBaHUN XHUMHHU B OOJBIIEH CTEMEHH OTHAETCS MPEANOuTEeHUE
PAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUs OOYy4YeHHs, OPHUEHTHMPOBAaHHOW Ha MOATOTOBKY
BBIMTYCKHHUKA 00I1e00pa3oBaTeNbHON OpraHu3aliy, BJIaJCIONEro He HaO0OpoM 3HaHUH, a
(GYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMH aKTHBHOIO IOJTYYECHHUS
3HAHUU U IPUMEHEHUS UX B PEaTbHOM KM3HU JUIsl PEIIEHUs MPAKTUUYECKUX 3a/1a4.

B »T0i1 cBs3UM npu n3yuenun npeamera " Xumus'" JOMHUHUPYIOIEe 3HaYCHUE PUOOPETAIOT
TaKue 1eJIM U 3a/1a4u, KaK:

— ajanrtanus OOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
(GopMUpOBaHNE HMHTEIIEKTyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY IMPHUHATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHEM;

— (¢opMupoBaHHE Yy OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIU),
MMEIOIINX YHUBEPCAbHOE 3HAYEHUE ISl PA3JUYHBIX BUAOB JEATEIBHOCTH: PEHICHUS
npobiieM, MoUcKa, aHajau3a U 00paboTKu HHPOpMALIUU, HEOOXOAUMBIX AJIs MPUOOPETEHUS
OMBITA JEATETbHOCTH, KOTOpask 3aHUMAET BaXXKHOE MECTO B MO3HAHUU XUMUH, a TAKKE IS
OLICHKH C TMO3UIUN HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIIMSHUSA BEHIECTB M
XUMHYECKHX IIPOLECCOB HA OPraHU3M UYE€JIOBEKA U IPUPOAHYIO CPENY;



— pa3BUTHE NO3HABATEJbHBIX UHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CHOCOOHOCTH CaMOCTOSITEIFHO MPUOOpPETaTh HOBBIC 3HAHUS 110 XMMHUHU B
COOTBETCTBUM C JKM3HCHHBIMH IOTPEOHOCTSMH, HCIIOIB30BaTh COBPEMEHHBIC
nH(}OpPMalMOHHBIE TEXHOJIOTUHU IS MOMCKA M aHajan3a y4eOHOW U HayYHO-TIOMYJISIPHOMN
UH(POPMALIUU XUMHYECKOTO COJICPKAHUS;

— (¢dopMupoBaHHE U pa3BUTHE Y 00YUAIOIINXCS aCCOLIMATUBHOTO U JIOTHYECKOTO MBIIIIJICHHUS,
HAOJI0IaTEIBHOCTH, COOPAaHHOCTH, aKKYpaTHOCTHU, KOTOpPble OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

— BOCHHUTaHHE Yy OOydJaromuxcsi yOeXIEHHOCTH B T'YMaHHUCTHYECKOW HaIlpaBICHHOCTH
XUMHUHM, €€ BaXXKHOM pOMM B PpEIIEHWH TJI00ANbHBIX MPOOJeM pPalUOHAIBHOTO
NPUPOJONOIB30BAHNSA, TIONOJHEHUSI JHEPreTHUECKUX PECYpCOB U COXpAaHEHHUS
MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOUICHHUS! K IPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OTIBITA UCIIOJIb30BAHMS MTOTyYSHHbBIX 3HAHUN
JUISL TIPUHSATHS TPAMOTHBIX PEUICHUM B CUTYyallUSX, CBSI3aHHBIX C XHUMHUYECKUMU
SIBJICHUSIMU.

Henu m 3amaun u3yueHus npeamera "Xumus" MOTYYWIA MOAPOOHYI0 METOAMYECKYIO
MHTEpIIpeTaluio B pasaene "[Inanupyemble pe3yabTaTbl OCBOSHHS IPOrPaMMBbI IO XUMHUHK", TAKUM
o0pa3oM o0ecrie4eHo YeTKOoe MPEACTAaBICHUE O TOM, KaKHe 3HAaHHUA U YMEHHS MUMEIOT MpsIMoe
OTHOIIEHHE K PeaTH3alui KOHKPETHOH IIETIH.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O IPEIMETA
XUMMUA (bA30BbIM YPOBEHD)

JIMYHOCTHBIE pE3YyNbTAaThl OTPAKAIOT T'OTOBHOCTH M CHOCOOHOCTH OO0yYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOMN BHYTPEHHEN MO3UIIMEH JINYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpUEHTAlMM, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILUX TpPaJAULIUOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITAa U OIBITA JESITEILHOCTH B
IpoLecce  pealn3allud  CPEeICTBaMM  Y4eOHOro  MpeAMeTa OCHOBHBIX  HalpaBleHUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynprare wusydeHuss ydeOHOTO mpenMera XuMHus Yy oOydarpmierocss OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3yJIbTAThI:

B cooTBercTBHMM ¢ TpedoBanuamMu ®I'OC COO YTo4HEeHHbIE JINYHOCTHDIE Pe3yJIbTAThI
®OII COO

IpaXXJaHCKOTO BOCITUTAHUS:

—  c(hOpMHPOBAHHOCTH I'PAXKAAHCKOM MO3UIHN
00yJaromerocst Kak akTUBHOT'O U OTBETCTBEHHOT'O YJIeHa
poccHiicKOTo 00I1IeCTBa;

—  OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB U
00s13aHHOCTEH, YBa)KCHNE 3aKOHA M IPAaBOMIOPAIKA;

—  TIPUHATHE TPAAUIMOHHBIX HAIIHOHAIIBHBIX,
00111eueIIOBEYECKIX TYMAaHUCTHYECKHUX U
JIEMOKpPaTH4YECKUX IEHHOCTEH;

—  TOTOBHOCTH NPOTHUBOCTOSATH HICOJIOTHH HKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLMAJIEHBIM, PEINTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM
MpHU3HAKaM;

—  TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTD B
MHTEpecax rpa’kAaHCKOro O0IIeCTBa, y9acTBOBATH B
caMOYIpaBJIeHUH B 0011e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOLIECKUX OpraHu3alusix;

—  YMEHHE B3aHMOJIEHCTBOBATh C COLUAILHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX (PYHKUIMSAMHU U
Ha3HAUYCHHEM;

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

— 0CO3HaHMS 00YJAIOIIUMHUCS CBOUX
KOHCTUTYI[MOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U TIPABOIIOPSIKY;

— TPEACTABJICHUS O COIMANIFHBIX HOPMaX H
MPaBHJIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM
JEeSTETHbHOCTH TIPU CO3JJaHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YICOHBIX U
MO3HABATEBHBIX 33124, BHITIOJTHEHUH
XUMHUYECKHUX IKCTIEPUMEHTOB;

— CIIOCOOHOCTH  TMOHWMATh ¥ NPUHAMATh
MOTHUBBI, HAMEpPEHUS, JIOTUKY W apryMEHTHI
JIPYTUX TPU aHAU3e pa3IMIHBIX BHIOB
Y4eOHOI NesITeIbHOCTH;




T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ
JACATCIBbHOCTH,

NaTPpUOTUUICCKOI'O BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCThH POCCUICKON TPaXKTAHCKOM
UIGHTUYHOCTH, NAaTPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepen PoanHoi,
TOpIOCTH 32 CBOM Kpal, cBOr0 Poauny, CBOM fA3BIK U
KyJbTYpY, IPOILJIOE U HACTOSIIIEE MHOTOHALIMOHAIILHOTO
Hapoza Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U MIPUPOTHOMY HACJIEAMIO, TAMATHUKAM,
TpaguiuaM Haponos Poccun, noctmkenusim Poccuu B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
uyeitHas yoexxJeHHOCTh, TOTOBHOCTb K CITY)KCHUIO U
3amute OTedecTBa, OTBETCTBEHHOCTS 32 €ro CyIs0y;

2) NaTpUOTHYECKOTO BOCTIUTAHHUS:

LIEHHOCTHOT'O OTHOILIEHHSI K HCTOPUUECKOMY
U Hay4YHOMY HAaCJIEJIUIO OTEeUeCTBEHHON
XHMUH;

YBaKEHUS K IIPOIIECCY TBOPUECTBA B
o0y1acTu TEOpUU M IPAKTHIECKOTO
MPUMEHEHNS XUMUH, OCO3HAHHA TOTO, 4TO
JOCTHXEHUSI HAYKH €CTh PE3YJIbTaT
JUIMTENIBHBIX HAOMIOACHUHN, KPOIOTIUBBIX
9KCIEPUMEHTAIBHBIX IOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U IPAKTUKOB,
HHTEpeca U M03HaBaTeIbHBIX MOTHBOB B
MOJIy4EHHUH U MOCTETyIOIEM aHaIN3e
nH(opManuK 0 NepeIoBhIX TOCTHKEHUIX
COBPEMEHHOM OTEUYECTBEHHOM XUMUY;

AYXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUA:

OCO3HaHHE lyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U TPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYACh Ha MOPAJIbHO-
HpPaBCTBCHHbIE HOPMBI U [IEHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNUBOTO
Oynymiero;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISM U (UIIH)
JIPYTHUM 4YJI€HaM CEMbH, CO3/1aHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO NPUHATHS IEHHOCTEH CEMEHHON JKU3HH B
COOTBETCTBHH C TpaaAuIMsAMH HapooB Poccun;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHHSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
IIOBEACHNS,

CIOCOOHOCTH OIICHUBATh CUTYAIIHH,
CBSI3aHHBIC C XUMHUYCCKUMH SIBJICHHSIMH, K
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OILICHHUBATh CBOE ITOBEJCHUE U
MIOCTYNKH CBOUX TOBAPHILEH C MTO3ULIUN
HPABCTBEHHBIX U MIPAaBOBbIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

(I)I/ISI/I‘IGCKOFO BOCITMTAaHUA:

c(hOpMHPOBAHHOCTH 310POBOTO U Oe30macHOTro 00pasa
JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3JOPOBBIO;
MOTPEOHOCTH B (PM3UIECKOM COBEPIICHCTBOBAHNH,
3aHATUSX CIIOPTUBHO-030POBUTEILHON JEATEILHOCTHIO;
AKTUBHOE HENPUATHE BPEIHBIX MPUBBIYEK U UHBIX (OPM
MPUYMHEHHS Bpeia GU3NUECKOMY U ICHXUYECKOMY
310pOBbIO;

4) GpopMupOBaHHUS KyJIbTYPbI 30POBBSI:

MTOHUMAaHUA [IEHHOCTEH 3I0pOBOTO U
Oe3omacHOTO 00pa3a KU3HM,
HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIICHHS K COOCTBEHHOMY (PH3HYCCKOMY
U TICHXUYECKOMY 3/I0POBBIO;

cobmoieHusI MpaBuII 0€30TaCHOTO
oOpalleHys C BeIeCTBaMH B OBITY,
[IOBCETHEBHOM KHU3HU U B TPYIO0BOM
JIeSITeTTBHOCTH;

MTOHUMAaHHUS [ICHHOCTH TTPaBUIT
WHIWBUYAIEHOTO U KOJUIEKTUBHOTO
0e30IacHOTO IMOBEICHUS B CUTYAIHSIX,
YTPOXKAFOIIUX 3OPOBEIO U KU3HU JTIOACH;
OCO3HAHHSA MOCIEICTBHIA U HEIIPUATHS
BPEIHBIX IPUBBIYEK (YIOTpEeOIeHUS
AJIKOT0JIsI, HAPKOTHKOB, KYPEHH);

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTH K TPYJly, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpyaomoooue;

TOTOBHOCTh K aKTUBHOM JCATCIBbHOCTHU TEXHOJIOTHYECKOM
U COLIMATIbHO HAINPABJIEHHOCTH, CHOCOOHOCTh
WHHIMHMPOBATh, INTAHUPOBATh ¥ CAMOCTOSTEIILHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

MHTEpEC K Pa3iIMYHBIM cepam npodeccHoHaTbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U
camM000pa30BaHMUIO HA IPOTSHKEHNN BCEH JKHU3HM;

5) TpynoBOTO BOCTIMTAHUS:

KOMMYHHKaTHBHOW KOMIIETEHTHOCTH B
y4e0HO-HUCCIeI0BAaTeNIbCKON eI TeNbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOH U
JIPYTHX BUAAX NIEATCITHHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PELICHUN
MPaKTUYECKUX 3a]1a4 COLUAIbHON
HaNpaBJIEHHOCTH (B paMKaxX CBOETO KJacca,
IIKOJIBI);

HHTepeca K IPaKTUYECKOMY U3yUEHUIO
npodeccuii pa3IMYHOTO POJia, B TOM YHCIE
Ha OCHOBE MPUMEHEHUS TPEIMETHBIX
3HAHUH 110 XUMUH;

YBa)XEHUS K TPYAY, JIOASIM Tpyia U




pe3ysbTaTtaM TPYI0BOM JAEATEIbHOCTH;

—  TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHIUBHYaIbHON TPACKTOPUH 00pa30BaHHUs,
Oynay1iel mpodeccuu u peanuzanuu
COOCTBEHHBIX KHU3HEHHBIX [UIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHUH, HHTEPECOB U MOTPEOHOCTEH
o011ecTBa;

OKOJIOTHYECKOI'0 BOCITUTaHUA:

c(OpPMUPOBAHHOCTH 3KOJIOTHIECKOH KyIbTYPHI,
MOHUMAaHHE BIHUSHUS COLMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLUAIbHON
Cpelibl, 0CO3HAHNE INI00AIbHOTO XapaKTepa
9KOJIOTMYECKUX MPobIIem;

IUTAHUPOBAHUE U OCYILECTBICHUE JeHCTBUI B
OKpYKarolleH cpefie Ha OCHOBE 3HaHUs LeJel
YCTOIUUBOTO PA3BUTHUS Y€JIOBEUECTBA;

AKTUBHOE HETIPUATUE NEUCTBUMN, IPUHOCSILIUX BpeL
OKpYyXarolleu cpene;

yYMEHHE TIPOrHO3UPOBaTh HEOIAronpusITHEIC
SKOJIOTUYECKHUE MOCIEACTBUS IPEATIPHHAMAEMBIX
JIEHCTBUY, NIPENOTBPAILATD UX;

pacuIpeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaIlpaBJIeHHOCTH;

6) PKOJIOTHYECKOTO BOCIIUTAHUS:

—  DKOJIOTHYECKH LeIeco00pa3Horo
OTHOUICHUS K PUPOJIE, KaK UICTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MIJIE;

—  TOHUMAaHUs TI00aTBFHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM, BIUSIHUIL
9KOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE
MIPUPOJIHON U COLIMAIIBHON Cpebl;

—  OCO3HAHUSA HEOOXOIUMOCTH HUCIIOJIb30BAHUS
JIOCTUKEHUHM XUMUU 7Sl pELIEHUS BOIIPOCOB
PaLMOHAIBHOIO IPUPOAOIOIb30BaAHUS;

—  aKTHBHOI'O HENPUATUA AEHCTBUH,
MPUHOCSALINX BPEA OKPYKaoLIei
MIPUPOIHON cpesie, yMEHHsI IPOTHO3UPOBAThH
HEeOJIaroNpHUsITHBIC YKOJOTHYCCKHE
MIOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN
Y TIpeJIOTBpaIlaTh Ux;

—  HaJU4us Pa3BUTOTO SKOJOTHYECKOTO
MBIIIIJICHUSI, SKOJIOTHYECKOH KYIbTYpPHI,
OITBITA JEATCIHbHOCTH YKOJIOTHICCKOM
HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MU B IIO3HABATENILHOM,
KOMMYHHUKaTUBHOW U COLMAIbHON
MPaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTHBOCTOSITh HICOIOTHU XeModoounwy;

HCHHOCTHU HAYYHOT'O TO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOM NMPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJINKYIBTYPHOM MHUDE;

COBEpPILEHCTBOBAHHE SA3BIKOBOI U UATATEIbCKON
KYJIBTYpBI KaK CPEACTBA B3aUMOJEHCTBUS MEXK Y JIFOABMU
U TO3HAHMS MUDPA;

OCO3HAHHE [IECHHOCTU HAyYHOU JEATENbHOCTH, FOTOBHOCTh
OCYILECTBIISITh POEKTHYIO U HCCIIEJ0BATENBCKYIO
JeSTeIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

7) ICHHOCTH HayYHOT'O TIO3HAHUS:

—  chOopMHPOBAHHOE MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKU U OOLIECTBEHHON
MPAKTUKH;

—  NOHUMAaHUS CICUUPUKH XUMHH KaK HAYKH,
OCO3HAHHSA €€ POJH B (POPMUPOBAHUU
PaIMOHATHHOTO HAYYHOTO MBITIUICHHUS,
CO3/IaHUHM [EIOCTHOTO MPEICTABICHUS 00
OKpY’KaIOIIeM MHpE KaK O ¢IUHCTBE
MIPHUPOIBI M YeTIOBEKA, B IIO3HAHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHIH
po6JeM COXpaHeHHs IPUPOTHOTO
paBHOBECHS;

—  yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH
XMMUH JIJIsI COBPEMEHHOMW 1IMBUIIN3AIINU: B
ee 'yMaHHUCTHYECKOHN HalpaBJIeHHOCTH U
Ba)KHOH POJIM B CO3IaHMH HOBOH 0a3bl
MaTepUaIbHON KYJIbTYPHI, PEIICHUU
IJ100aIBbHBIX IPOOJIEM YCTOWYHBOTO
Pa3BHUTH YEJIOBEUECTBA - CHIPHEBOH,
JHEPreTHYECKOH, MUIIEBOH U
9KOJIOTUUECKOH 0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00eCTIeueHHN YCIIOBUI
YCIIEITHOT'O TPY/Ia U 3KOJIOTHYECKU
KOM(OPTHOH KI3HH KaXKIOTO WIeHa
o0111ecTBa;

—  €CTEeCTBEHHO-Hay4YHOH rpPaMOTHOCTH:




MOHMMAaHHMSI CYITHOCTH METOJIOB ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH UCTIONIb30BATh MOJTyYyacMble
3HAHMS JUIS aHAIN3a U OOBSCHEHUS SBICHHUN
OKPY’KafoLIero MUpa U MPOMCXOISIINX B
HEM M3MCHEHUH, YMEHHUS eraTh
000CHOBAHHBIC 3aK/IIOUCHHUS HA OCHOBE
Hay4HBIX (haKTOB M MIMCIOIIMXCS TaHHBIX C
LETIBI0 TTOJYYeHHUS TOCTOBEPHBIX BEIBOIOB;

—  CIIOCOOHOCTH CaMOCTOSTEIHEHO
UCIIOJIb30BaTh XUMHYECKNE 3HAHUS JJIS
penieHust mpoOeM B pealIbHBIX )KU3HEHHBIX
CUTYaIUsIX;

—  HMHTepeca K [T03HAHHIO U
HCCJIeJ0BATEIbCKON AEATEIBHOCTH;

—  TOTOBHOCTH H CIIOCOOHOCTH K
HETPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHHIO, K aKTHBHOMY
HOJTy4EeHHIO HOBBIX 3HAHUM 110 XUMHUH B
COOTBETCTBHH C )KU3HEHHBIMH
HOTPEOHOCTSIMH;

—  HHTepeca K 0COOEHHOCTSAM TpyJa B
paznuuHbIX cdepax npodeccHoHaNbHON
JIeSITEJIbHOCTH.

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUS yueOHOTo npeameTa "XuMus'" BKIIOYAIOT:

— 3HayuMble JUISL (dbopmupoBanus MHPOBO33pEHUS oOyyaromuxcs
MEXIUCIUIUITMHAPHBIE (MEXIpPEIMETHBIC) OOUICHAYYHBIC TOHSTHS, OTPAXKAIOIINE
LIEJIOCTHOCTh HAy4YHOH KapTUHBI MHpa M CHEHU(PHKY METOAOB MO3HAHU,
UCTIOJBb3YyEeMBIX B €CTECTBEHHBIX HayKax (Marepwisi, BEIIECTBO, SHEPTHs, SBJICHUE,
Ipolecc, CUCTEMa, HAyYHbIH (akT, IPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIICI0BAHNE, HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT U IPyTHE);

— yHHMBepcajbHble Yy4eOHble JAeUCTBUS (IIO3HABATENbHbIE, KOMMYHHMKAaTHBHBIE,
peryiasTUBHbIE), oOecreunBaromue GopMupoBaHue (pyHKIMOHAIBHON IPaMOTHOCTH
Y COIMAIHON KOMITETEHIINU 00yYarOIIuXCS;

— CIIOCOOHOCTH OOYYaIOUIMXCS HCIOJb30BATH OCBOEHHBIE MEKIMCLUUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKME 3HAaHUS M  yHMBEpCaJbHble Yy4deOHble JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrate wusyueHus yuyeOHoro mpeamera Xumus y oOydaromierocs OyayT
chopMUpOBaHbl MeTaNpeIMeTHbIe pe3yJbTaTbl, OTPAKEHHbIE B YHHMBEPCAIbHBIX Y4EOHBIX
NeHcTBUSAX, a HUMEHHO — [IO3HaBaTelbHbIE YHUBEpCalbHble y4yeOHble  JIeiicTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHble JIeMCTBUS, COBMECTHAS 1€ATEIBHOCTb.

MeranpeameTHble pe3ynbTaTbl OCBOCHUS IIPEAMETA:

MeranpeaMeTHble | YHUBepcaabHble yueOHbIe aeficTrBus (YY) YTo4HeHHbIE YHHBEPCAJIbHBIE

pe3yabTarhl, oroc Coo ydeOHbIe aeiictBus (YY) ®OII

OTpaskeHHbIE B COO

YHHMBepPCaJIbHBIX

Y4eOHBIX

JAeHCTBUAX

Ornanenne a) 6a30BbIe JTOTMYECKHE ACUCTBU: 1) 6a30BbIE TOTHYECKNE IEHCTBHSA:

YHUBEPCAIbHBIMU —  CaMOCTOSTENIFHO (OPMYIIHPOBATh U — CaMOCTOSITENBHO (POPMYITHPOBATH U

y4eOHBIMU aKTyaJIM3HUpOBaTh NpodIIeMy, aKTyaJIM3UPOBaTh NpoOIIeMy,

[I03HABATCIILHBIMU paccMaTpUBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ pacCMaTpUBAaTh;

AEUCTBUAMHU: — YCTaHaBIMBATh CYIIECTBEHHBIN IPU3HAK — ONPEACIATh LECNIH ACATCIbHOCTH,
WM OCHOBAHMUS JUIsl CPABHCHMS, 3aJ1aBasi IapaMeTpbl U KPUTEPUU UX
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Kiaccu(puKauu u 0000IICHUS;
OIPENENIATH IeIH CATCIBHOCTH, 33/1aBaTh
mapaMeTPhl U KPUTCPUH UX JTOCTHIKCHHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPCYUHUS
B pacCMaTPUBAEMBbIX SIBICHHUSX;

BHOCHTH KOPPEKTUBBI B [ICSITEINLHOCTD,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LeJISIM, OLICHUBATh PUCKH MOCIIEICTBUN
JIEATENBHOCTH,

pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU
pEIlICHUH )KU3HEHHBIX MPOOJIeM;

JIOCTHOKEHUSI, COOTHOCHTh
Pe3yIbTATHI JCSITEIBHOCTH C
MMOCTABJICHHBIMU IICTISIMH;

— UCIIOJIL30BaTh MPHU OCBOCHUN 3HAHHI
MIPUEMBI JIOTUYECKOTO MBIIUICHHUS -
BBIJICIISITh XapaKTepHbIC MPU3HAKH
MOHSATHN U YCTAHABIUBATH HX
B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS JIJIsI
0OBSICHEHUS OTIIEIBHBIX (PAKTOB U
SIBJICHU;

— BBIOMpATh OCHOBAHUS U KPUTCPHUU
JUTSL KIacCU(UKAINH BEIICCTB U
XUMHYCCKUX PEaKITHIA;

— yCTaHaBIUBATh IPUIHHHO-
CJIC/ICTBEHHBIE CBSI3U MEXIY
H3y4aeMbIMH SIBJICHHUSIMHU;

— CTPOHTH JIOTHIECKUE PACCYKICHUS
(MHAYKTUBHBIC, ICyKTHBHBIE, 110
AHAJIOTHH), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B
paccMaTpHUBaEMbIX SIBJICHUSX,
(hopMyIHPOBAThH BHIBOJBI U
3aKIIFOYCHUS;

— IPUMCHSITh B TPOLIECCE MTO3HAHUS,
UCIIOJIb3YEMbIC B XUMHU
CHUMBOJIYECKUE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBATH MOJICIbHbIC
MPEICTABICHUS - XUMUYECKHUI 3HAK
(cuMBOIT) BTIEMEHTA, XUMHYECKasT
(dbopmyna, ypaBHCHHE XMMUYECKON
peakuuy - MpU PeIieHUH YIeOHBIX
MO3HABATEIILHBIX U MPAKTHUECKUX
3a/a4, IPUMCHSATh Ha3BaHHBIC
MO/ICJIbHBIC MPEICTABICHUS IS
BBISIBIICHUSI XapaKTEPHbBIX [TPU3HAKOB
U3y4aeMbIX BEIIECTB M XMMUYCCKUX
peaxkuuil.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHS:

BJIaJICTh HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSITEIbHOCTH, HABBIKAMU Pa3peIeHUsI
npobiem;

COCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHus MPaKTUIECKHX 3a]1ad,
MPUMEHEHHUIO Pa3IMUHBIX METOIOB
MO3HAHMUS;

OBJIaJIEHUE BUIAMHU JESITEILHOCTH IO
MOJIYYE€HUIO0 HOBOTO 3HAHMSI, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHECHHUIO B Pa3IIMYHBIX YI€OHBIX
CUTYaLUsAX, B TOM YHCIIE NIPU CO3aHUU
Y4eOHBIX U COIIMATBHBIX IIPOCKTOB;
(hopMuUpOBaHHE HAYYHOTO TUITA MBIIUICHHS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KITFOYEBBIMY MTOHATUSIMHU ¥ METO/IaMU;
CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACITEITLHOCTH U
KU3HEHHBIX CUTYAIUsIX;

BBISIBIISITh PUIMHHO-CJICJICTBEHHBIE CBSI3H U

2) 6a30BbIC UCCIICIOBATEIBCKIE

IEUCTBHUS:

— BJIaJIeTh OCHOBaMHU METOJIOB
HAYYHOTO TTI0O3HAHHS BEIICCTB H
XUMHYCCKIX PEaKITHii;

— (opMyIHPOBATh LETH U 3a1a4H
UCCIIEIOBaHNUS, UCTIOIb30BATh
MOCTABJICHHBIC H CAMOCTOSTEIILHO
c(hopMyJIUpPOBaHHBIE BOIIPOCHI B
Ka4€CTBC MHCTPYMCHTA INO3HAHUA U
OCHOBBI JUISI (HOPMHUPOBAHUS
TUIIOTE3BI TI0 NPOBEPKE
MIPaBHIBLHOCTH BBICKA3bIBACMBIX
CyX/IeHUIl;

— BJIaJICTh HABBIKAMU
CaMOCTOSTEIIFHOTO TUIAHUPOBAHUS H
MPOBEACHUS YICHUICCKHUX
OKCIICPUMEHTOB, COBEPUICHCTBOBATH
yMeHUs HaOII0AaTh 32 X0JI0M
poliecca, CaMOCTOSITENbEHO
MIPOrHO3UPOBATH €0 PE3yJIbTAT,
(dhopmynupoBaTh 0600IICHUS U
BBIBOJIbI OTHOCHUTCIIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB
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aKTyaJIM3UpOBATh 33/1a4y, BBIJIBUI'ATh
THIIOTE3Y €€ PEIICHHs, HAXOIUTh
apryMEeHTHI JUIs I0Ka3aTelIbCTBA CBOUX
YTBEPIK/ICHHH, 3a]1aBaTh apaMeTphl U
KPUTEPUH PEILCHUS;

— QHAIU3HPOBATH MOJyYEHHBIC B XOC
peILICHHUS 331241 Pe3yIbTaThl, KPHTHICCKH
OLICHUBATh UX JIOCTOBEPHOCTE,
IPOTHO3UPOBATH H3MEHCHUE B HOBBIX
YCIIOBUSIX;

— JlaBaTh OIIEHKY HOBBIM CHUTYalHsIM,
OLICHMBATh MPUOOPETECHHBIN OMBIT;

— paspabaThIBaTh IUIaH PeLIeHUs MPOOIEMBI ¢
YUETOM aHaIHM3a UMEIOIIUXCS
MaTepuagbHbIX 1 HeMaTepHaIbHBIX
pecypcos;

—  OCYIIECTBIIATH LICJICHAPABIICHHBI MOMCK
HepeHoca CPeICTB U CIIOCO00B IEHCTBUS B
po¢eCCHOHATBHYIO CPENY;

— yMeTb IEPeHOCHTH 3HAHUS B
MO3HABATEJILHYIO M IPAKTHYECKYI0 00JIacTH
KU3HCACATCIbHOCTH,

— YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

— BbIABUI'aTb HOBBIC UACH, IpEAJIaraTb
OpUTMHAJIbHBIC TOAXOAbI U PECHICHU

— CTaBHUTh NPOOJIEMBI H 3aJa4H, JOIIYCKAIOLIHE
QIBTCPHATHBHBIC PEILCHUS;

HCCIICAOBAHMS, COCTABIIATh
000CHOBAHHBIH OTYET O
IpoJieNlaHHO pabore;

— nproOpeTarh ONbIT
HCCIIEI0BATENbCKON U IPOEKTHOM
JeSTeIbHOCTH, POSIBIISITH
CITIOCOOHOCTBH U TOTOBHOCTB K
CaMOCTOSTEIbHOMY ITOUCKY METO/IOB
peLICHHS MPAKTHYSCKUX 3124,
MPUMEHEHUIO PA3INYHBIX METOJIOB
MMO3HAHMS. BIIA/IETh HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU
MIOHATUSAMH U METOJAMHU
(dusnyeckoi HayKwy;

B) paboTa ¢ mH(popMaIHei:

— BIAJCTh HABBIKAMHU [TOJTYUCHHS
uH(pOpMaLUK U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISAT
MOUCK, aHAJIN3, CHCTEMATU3ALHIO 1
MHTEPIPETALUI0 HHPOPMALINKU Pa3IHYHbIX
BUIOB U (hOpM TIpeICTaBICHUS;

— CO37aBaTh TEKCTHI B Pa3INYHBIX opmaTax ¢
yueTOM Ha3HaueHHs uHdopmanuu u
LIEJIEBOH ayTUTOPUH, BEIOMpas
ONTUMABHYIO GOPMY TPECTABICHHS U
BU3yaIU3aliH;

—  OIICHHBATh JOCTOBEPHOCTD, IETHTUMHOCTh
uH(pOopMaIKK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

— HCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX
1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B
PCUHICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpraHU3alMOHHBIX 3214 C COOJII0IEHHEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcochepekeHus, MPABOBbIX U
ITHYECKUX HOPM, HOPM UH(DOPMAITHOHHOH
0e30I1aCHOCTH;

— BIAJETh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HHPOPMAIUHU, UHHOPMAITUOHHOM
0€30MMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

— OpHEHTHPOBATHCS B PASIHMYHBIX
HCTOYHMKAX HH(popManmu
(Hay4JHO-TIOMYJISIpHAS JINTEPATYPA
XUMHYECKOTO COJIepKaHus,
CIpaBOYHBIE IOCOOHSL, PECypPCHI
WuTepHeTa), aHATU3UPOBATh
nHpopMaINIO pa3INuHbIX BUIOB U
(bopM npencTaBiIeHus, KPUTHIECKU
OLIEHHMBATh €€ JJOCTOBEPHOCTh U
HENPOTHBOPEYNBOCTE;

— (opmynupoBats 3arpock 1
MPUMEHSTD Pa3IMIHbIE METOBI
IIPY TTOHCKE U 0TOOpE
HHPOPMALNH, HEOOXOIUMOMN IS
BBITIOJTHEHHS Y4EOHBIX 3a1a4
OIIPE/IeTICHHOT'O THIIA;

— NpHOOpETaTh OTBIT UCIIOIB30BAHMUS
HHPOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTOMCKOBBIX CHCTEM;

—  CaMOCTOSITEJIBHO BHIONPATH
ONTHMANIBHYIO hopMy
NPEe/ICTaBICHUS HHPOPMAIIUU
(cxeMsl, rpad MKy, TUarpaMMel,
TaOJUIIBI, PUCYHKH U IPYTHE);

— HCIOJIb30BAaTh HAYYHBIN SI3BIK B
Ka4ecTBEe CPEJICTBa IIPH padboTe C
XMMU9ECKO# nHpopmanueii:
MPUMEHSTh MEKIIPEIMETHbIE
(dm3uueckne U MaTeMaTHYECKHUE)
3HaKW M CUMBOJIBI, (HOPMYJIBI,
ab0peBHaTypsl, HOMEHKIIATYDPY;
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— HCIIOJIB30BAaTh U Hp€06pa3OBLIBaTI)
3HAKOBO-CUMBOJIMYECKHUEC CPCACTBA

HATJISHOCTH.
OgnajcHue a) oOIIeHue: 1) oOuienue:

YHUBEpCaJIbHBIMU —  OCYIIECTBJIATH KOMMYHHUKAITHH BO BCEX — 3aJaBaTh BOTPOCHI 10 CYIIECTBY
KOMMYHHUKATHBHBIM cepax KU3HH; 00CyXJaeMoi TeMBI B X0J1e

U JEUCTBUIMHU:

— pacro3HaBaTh HeBepOabHbIE CPEICTBA
OO0IIeHNs, TOHUMATh 3HAYCHUE COLUAIbHBIX
3HAKOB, PACIIO3HABATH IPEIIIOCHUIKH
KOH(IMKTHBIX CUTYallHil U CMsr4aTh
KOH(JIMKTBI;

— BIAJETh Pa3IMYHBIMHU COCOOAMU OOIIECHHS
Y B3aUMOJEHCTBUS;

— apryMeHTHpPOBaHHO BECTH JHAJIOT, yMETh
CMSIr4aTh KOH(JIMKTHBIE CUTYAaINH;

— Ppa3sBEepHYTO U JIOTHYHO U3J1araTh CBOIO
TOYKY 3PEHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

JIMAJIOTa W/WITH AUCKYCCHH,
BBICKa3bIBaTh UJICH,
(dbopMyIHpOBaTH CBOM
NPEIUIOKEHHS] OTHOCHTEIIHHO
BBITIOJTHEHHS TIPEUI0KEHHON
3a7a4H;

0) coBMeCTHasl ICATSIBHOCTD:

— MOHMMATb U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHTHOH ¥ WHAWBUIYAIEHOW PaOOTHL;

— BBIOMpATh TEMATUKY W METO/BI COBMECTHBIX
JICHCTBUH ¢ y4ETOM OOIIUX UHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO WICHa KOJJICKTUBA;

— IPUHHUMATh LEJIU COBMECTHOI
JIeSTEIbHOCTH, OPTaHU30BBIBATH U
KOOPJMHHUPOBATH IEHCTBUS TIO ee
JIOCTHKCHHUIO: COCTABIATH IUIaH ACHCTBUH,
pacupeneniaTh pojau ¢ yi€TOM MHEHUH
YYaCTHHKOB OOCYKIATh PE3yIbTaThI
COBMECTHOH paboTEHI;

— OIICHHMBAaTh Ka4eCTBO CBOCrO BKJIada U
Ka)XIOTO YY4aCTHHUKA KOMAH/IbI B OOIIHiA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

— TmpenjaraTh HOBBIE POEKTHI, OIICHUBATD
UJeH ¢ O3UIMN HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

— KOOPJIWHHUPOBATH U BBITIOIHATH PaboTy B
YCIIOBHUSIX pPEalbHOr0, BUPTYaIbHOIO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

— OCYUIECTBJISITh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYALHIX,
TIPOSIBIATH TBOPYECTBO M BOOOpaKEHUE,
OBITH MHUI[MATUBHBIM

2) COBMECTHAs eI TEbHOCTb:

—  BBICTYIATh C Mpe3eHTaIuei
Pe3yJIbTaTOB MO3HABATEILHON
JACATCIbHOCTH, MTOJTYUYCHHBIX
CaMOCTOSATENLHO WIM COBMECTHO
CO CBCPCTHUKAMMU IIpU
BBIIIOJIHCHUH XUMHWYECCKOI'O
9KCIEPUMEHTA, TPAKTUICCKOI
paboTHI 10 UCCIIEIOBAaHHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aluu
y4eOHOr0 MPOEKTa 1
(bopMyIHPOBaTh BHIBOIBI 110
pe3ysbTaTtaM MpOBEJICHHBIX
HCCIICIOBAaHUH MyTeM
COTJIACOBAHUSI MTO3UIUIA B XO/IE
00CyxIeHus 1 0OMEHa MHCHHUSMHU.

Osnajenue
YHHUBEPCAIbHBIMH
PEryISATUBHBIMH
JNEWCTBUSIMU

a) CaMOOpTraHU3aIIYsI:

— CaMOCTOSITETIBHO OCYIIECTBIIATh
TMO3HAaBATCIbHYIO ACATCIIbHOCTD, BBIABJIATH
npo0JIeMbl, CTaBUTh U (HOPMYIIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JACATCIbHOCTH U ) KU3HCHHBIX CUTYAIUAX,

—  CaMOCTOSITEJIFHO COCTaBIISITh TUIAH PELICHHS
poOJIEMBI ¢ Y4€TOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

— JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

— pacumpsaTh paMKH y4eOHOTO MpeaMera Ha
OCHOBEC JIMYHBIX Hpe}lHO‘ITeHHﬁ;

— JIe’aTh OCO3HAHHBINA BRIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEICHHE;

1) camoopranuzanus:

— CaMOCTOSITENILHO TUNIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENLHYIO IEITEILHOCTD,
oTpeieNsis ee eNu U 3a/1a4H,
KOHTPOJIMPOBATH U TIO MEpE
HEO0XOIUMOCTH KOPPEKTHPOBATH
NpeagaraeMblii anropuTM JeicTBUil
TIPH BBITIOJIHCHUH YYCOHBIX U
HCCIICIOBATEIBCKUX 3a/1a4,
BEIOMpaTh Hanbosee 3 heKTHBHBIN
CIOCO0 HX PEIICHHS C YIETOM
MTOJIyYCHHST HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYCCKUX PEAKIUSX;
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OLICHMBATh NPUOOPETECHHBIN ONBIT;
Croco0cTBOBaTH (POPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOH 3pYIUIMU B PA3HBIX
0071acTAX 3HAHUH, TOCTOSHHO MOBBIIIATh
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBII
YPOBEHb;

0) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHTh
KOPPEKTHBEI B A TEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

BJIaIeTh HaBBIKAMH TI03HABATEIILHOM
pedrexcuy kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBUH M MBICIUTENIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHUIA;

UCIIOJIb30BaTh IPUEMBI PeIICKCHH JIIS
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO
MPUHAMATH PEIICHNUS 110 UX CHUKEHHIO;

B) SMOIIMOHAIbHBIN HHTEINJIEKT,
npeAnosaraomui chopMUPOBAHHOCTb:
CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHUE,
BUACTH HAlIPABJICHUA Pa3BUTHUA
COOCTBEHHOW 3MOLIMOHATILHOM Cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEeTYyIHPOBaHMS, BKIIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MTOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBHBIM U3MEHEHUSIM U IIPOSIBIIST
I'MOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTUBALlUU, BKIIOYAIOIIECH
CTpEeMJICHUE K JIOCTIKEHHUIO LIENU U yCIEXY,
ONTUMU3M, UTHUIUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTI), HUCXOoas N3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIFHOE COCTOSTHHE
JPYTHX, yIUTBIBATh €T0 IPU
OCYIIECTBICHUN KOMMYHHKALIHH,
CIIOCOOHOCTH K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX
CIOCOOHOCTH BBICTPAHBATh OTHOLICHUS C
JPYTUMH JIFOABMH, 3a00TUTHCS, POSIBIIATh
MHTEPEC U paspeliaTb KOHQINKTHI;

2) CaMOKOHTPOJIb:

—  OCYWIECTBISITH CAMOKOHTPOJIb
CBO€EH JIeATEILHOCTH Ha OCHOBE
caMOaHajiu3a U CaMOOIICHKH.

T) IpuHATHE ce0s U JPYTUX JI0ei:

MPUHUMATH Ce0s1, TOHNMAsi CBOU
HEJIOCTATKU M JOCTOUHCTBA;

MPUHUMATH MOTUBBI U APTYMEHTHI APYTHX
JFO/IeH TIPU aHAIHM3E PE3YIIbTaTOB
JIeATEIIBHOCTH,

MPHU3HABATh CBOE MPABO U MPABO APYTHX
JIIOJICH Ha OINOKH;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATL MUP C
MO3MIIMHU IPYTOT0 YeIOBEKa.

3) npunATHA e U IPYTUX:

—  NpUHUMAaTh ce0sl, IOHUMAsi CBOM
HEJIOCTATKU M JIOCTONHCTBA;

—  NIPUHUMATh MOTHBBI U apTyMEHTHI
JIPYTHX IIPY aHAJIN3E Pe3yJIbTaTOB
JIeSITEIIbHOCTH;

—  IIpHU3HABaTh CBOE MPABO U IIPABO
JIPYTHX Ha OIIHMOKY.

OcBoenue yueOHoro npeamera O@U3nKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHIO OOIIMX

KOMIIeTCHIUM
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OK 01. Bseibupate cnocoObsl pemeHus 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a M HMHTEpIpETaliu
uHpopMauu ¥ UHPOPMALMOHHBIE TEXHOJOTMU JJS BBIIOJIHEHHUS 3a/1ay Mpo(hecCHOHAIbHOU
JeSITEIbHOCTH;

OK 03. [TmanupoBaTh U pean30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENbCKYIO JIEATEIbHOCTh B MpodeccruoHalbHOM cdepe, UCHOIb30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYalUsX;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
si3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX O0IIEYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIIe
C Y4eTOM TrapMOHHU3ALUM MEKHALUOHAJIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHUM, MPUMEHSThH
CTaHapThl aHTUKOPPYIIIUOHHOTO TTOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH Cpeabl, pecypcocOepekeHuIo,
OPUMEHSTh 3HaHWs 00 W3MEHEHUW KIuMaTa, MPHUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3 PEKTUBHO ACHCTBOBATH B UPE3BBIYAWHBIX CHTYAIIUSX;

OK 08. Ucmonb3oBath cpencTBa PU3NYECKON KyIbTYpPhI ISl COXPAHEHUS U YKPETIJICHUS
3I0pOBBsI B TIpo1iecce MpoheCCHOHATBHON IEATEILHOCTH U TIOIEPKaHMsI HEOOXO0AUMOTO YPOBHS
buznyecKoil MOAroTOBIEHHOCTH;

CootHomenue o0mux komnereHuuii @OIrOC CIO 38.02.01 DxoHomMuKa H
Oyxrajarepckuii y4er (0 OTpacjsiM), JUYHOCTHBIX Pe3yJbTATOB M MeTanpeIMeTHbIX
pe3yJabTaToB

OO0mue KOMIeTeHIUH JInYyHOCTHBIE Pe3yIbTAThI MertanpeametHsle pe3yabTathl ®OII COO
®rocC CIo 38.02.01 POII COO
OK 01. Beibupats 7) NEHHOCTH Hay4YHOTO No3HaHus: | OBNaJieHHue YHHUBEPCAIbHBIMU  T03HABATEIbHBIMU
CIOCOOBI pelienns 33134 | —  chOPMHUPOBAHHOE JEHCTBHAMHU:
npodeccCHOHANTBHOM MHPOBO33PEHU, 1) 6a3o0BEIE JIOTHYECKNE JEHCTBHS:
JeATeTbHOCTH COOTBETCTBYIOIIIETO — CaMOCTOSITENBbHO (OPMYITHPOBATH U
MIPUMEHUTEIBHO K COBPEMCHHOMY YPOBHIO aKTyaJIM3UpOBaTh NPOOJIeMy, BCECTOPOHHE €€
Pa3IMYHBIM KOHTEKCTaM; pasBHUTHS HAYKH u paccMaTpHBaTh;
001IIeCTBEHHOW TIPaKTHKHY; — OTIPENeIATH EJH JeSITeIbHOCTH, 3a/1aBast
—  TOHUMaHWUs cneuuduku napaMeTpbl U KPUTEPHH UX TOCTHKESHHUS,
XMMUH KaK HayKH, OCO3HAHHSA COOTHOCHTH Pe3yJIbTAThI JESTEIBHOCTH C
ee poau B (HOPMHPOBAHUHU NOCTaBJICHHBIMH 1IEJISIMHU;
palnroHaIbHOTO Hay4YHOTO | — KCIOJIb30BATh IPU OCBOCHUU 3HAHUM NIPUEMBI
MBINUJICHUS, CO3/1aHHUH JIOTUYECKOT'0 MBILIJICHUS - BBIACIISATh XapaKTEpHbIC
[CJIOCTHOTO  IIPE/ICTABJICHUSA NPU3HAKU TIOHATHH U YCTaHABIMBATh X
00 OKpyXarolieM MUpe KakK o B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE
€/INHCTBE MPUPOJIBI u TIOHATHS JUTSL OOBSCHEHUS OTACIBHBIX (DAKTOB U
YyejloBeKa, B IIO3HAHHHU SIBTICHUI;
IPpUPOAHBIX — BBIOMpATh OCHOBAHUS U KPUTSPUH IS
3aKOHOMEPHOCTEN U pEIICHUI KJIaCCI/I(i)I/IKaL[I/II/I BELLECTB U XUMUYECKUX PEAKLUil;
npobem COXPaHCHMA | — ycTaHABIMBATH IPUYUHHO-CIICACTBEHHBIE CBS3H
HPUPOJHOTO PaBHOBECH, MEXAY U3y4aeMbIMU SBJICHUSIMU;
— yOeKACHHOCTH B 0CO0OH | — crponts TOrHUECKHE PACCYKACHHS (MHIYKTHBHBIE,
SHaYMMOCTH ~ XUMHHM  JUIA JIelyKTUBHBIE, TI0 aHAJIOTHH), BEISBIISATH
COBPEMEHHON LMBUJIM3ALMM: 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
B e¢  TIyMaHHCTHYECKOi paccMaTpuBaeMBbIX SBJICHUSIX, OPMYIUPOBATH
HaNpaBJIeHHOCTH M Ba)XKHOH BBIBOJIbI M 32KJIOUEHHS;
PO B CO3AaHIH HOBOH 0a3sbl | _ MIPUMEHSTH B MPOIIECCE MTO3HAHUS, UCIIOJIb3yEMBbIE
MaTepHalIbHOU KynbTyDpBI, B XHMMUU CHMBOJINYECKHE (3HAKOBBIC) MOJICIIH,
pCIICHUH rJ‘I06“aJ'ILHLIX IIpeoOpa3oBEIBATh MOJIEIbHBIE TIPEJICTABICHHS -
npobiem YCTOMIHUBOTO XMMHUYECKHUH 3HAK (CHMBOJI) 3JIEMEHTa,
PasBUTHA  YCTIOBCUCCTBA - XUMHYecKas (opMyia, ypaBHEHHE XUMHYECKON
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CBIPbEBOM, JIHEPreTUUYECKOI,
IHMIIEBOM M JKOJOTHYCCKOM
0e30macHOCTH, B Ppa3BUTHU
MEIUIIMHEI, obecreyeHnH
YCIIOBHH YCIEITHOTO TpyAa U
HKOJIOTHYECKH KOMQOPTHOM
JKA3HH — KaXJIOro  4jeHa
o0111ecTBa;
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH: IMOHUMAaHHMSI
CYIIHOCTH METOJIOB
MO3HAHUS, HKCIOJb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  UCITIOJIB30BaTh
MOJy4aeMble  3HAHUSA VIS
aHaauM3a U OOBSICHEHHUS
SIBIIGHUN OKPY’KaIOLETO MUpa
U TPONCXOIAIIUX B HEM
W3MEHECHNH, YMEHHS IenaTh
000CHOBaHHBIC 3aKIIOYCHUS
Ha OCHOBE HAyYHBIX (PaKTOB H
HUMCHOILINXCA JAaHHBIX C LICJIBIO

HOHy‘IeHI/IH I[OCTOBepHI)IX
BBIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSTEILHO
UCIIOJIB30BaTh XUMHUYCCKHUEC
3HAHUS JUTSE petieHus
npobiem B peanbHBIX

JKU3HCHHBIX CUTYyalluAX,
HHTCpECa K IIO3HAHUIO H

HCCIIEeI0BATEIbCKOM
JIEATENLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K
HEINIPEPBIBHOMY
00pazoBaHuIO u
camM000pa30BaHHuIo, K
AKTUBHOMY MOJIYYCHUIO

HOBBIX 3HAHHMH MO0 XUMHH B
COOTBETCTBHH C KU3HEHHBIMHU
MOTPEOHOCTSIMY;

HHTEpeca K OCOOCHHOCTSM
TpyZla B pasiuvHbIX cepax
npodeccnoHanbHOMI
JIeSITeJIbHOCTH.

PEaxIyH - IPH PEHICHUU YIeOHBIX
MMO3HABATENBHBIX M MPAKTUYCCKUX 33]1a4,
MIPUMEHSTh HA3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB
M3YYaeMBIX BEIIECTB M XUMHICCKUX PEaKIIHHA.

2) 6a30BBIC UCCIIEIOBATEILCKHAE ACHCTBHSI:

— BJIaJIeTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS
BEIICCTB M XUMHUYCCKIX PEaKIliii;

— (opMyIHPOBATh LEJTH U 331a4H UCCIICTOBAHMSA,
HCIIOJB30BaTh MOCTABJICHHBIC U CAMOCTOSITEIIBHO
c(hopMyTHPOBaHHBIC BOIPOCHI B KAYECTBE
WHCTPYMECHTA TIO3HAHUS M OCHOBBI JIJISI
(hopMUPOBAHKUS TUIIOTE3BI MO MIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBACMBIX CYKICHUM;

— BJIaJICTh HABBIKAMHU CAMOCTOSITCIIBHOTO
TUTAHUPOBAHUSA U MIPOBEJCHUS YUCHHIECKIX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMCHUS
HAOIIOAATh 32 XOJIOM IIPOIIecca, CAMOCTOATEIIEHO
MIPOTHO3UPOBATE €T0 PE3YIBTAT, POPMYIHPOBATH
0000IIeHUS U BEIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJIATH OOOCHOBAHHBIHN OTYET O MPOJICIaHHON
pabore;

— IproOpeTaTh ONBIT UCCIIEIO0BATEIBCKON 1
HpOCKTHOﬁ ACATCIIbHOCTH, IPOABJIATH
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIEHOMY
MTOWCKY METOJIOB PEIICHUS MPAaKTUICCKUX 3a1ad,
MIPUMEHECHHIO PA3IINIHBIX METOIOB
MMO3HAHWUA.BIAICTh HAYYHOI TEPMUHOJIOTHEH,
KITIOYEBBIME MTOHATHAME U METOIaMH (pH3HUECKOH
HAYKH;

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPE/ICTBA
MIOUCKa, aHAJInu3a U
HHTEpIIPETAUU
nHdopmanuu n
nH(pOpMAIMOHHbIE
TEXHOJIOTUH JJIs
BBIMOJTHEHHS 33144
poheCCHOHATBHOM
JeATENBHOCTH;

OgnajieHue
IEHCTBHUSAMMU:
3) pabota ¢ uahopmanuei:

— OPHEHTUPOBATHCS B PA3TMYHBIX UICTOYHHKAX
uH(popMaIuH (HayIHO-TIOMYJISIPHAs JTUTEPaTypa
XUMHYECKOTO COICPKAHMUS, CIIPABOYHBIE IIOCOOHS,
pecypcel UHTepHeTa), aHanu3upoBaTh
HH(POPMALIUIO PA3ITHYHBIX BUHJOB U POPM
MpeICTaBICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

— (hopMyIHPOBATE 3AIPOCHI X IPUMEHSTH Pa3IIUYHBIC
METOJIBI TIPH TTOKCKE U 0TOOpe MH(pOpPMAITIH,
HEO0OXOIUMOM TSI BRITIOJTHEHUST YIeOHBIX 3a/1a4
OTIpE/ICIEHHOTO THUTIA;

— IPUOOPETATH OIBIT UCIIOJIE30BAHUS
UH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI
U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

YHUBEPCAJIbHBIMHA MO3HAaBaTCJIIbHBIMH
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— CaMOCTOATEIBHO BBIOMPATh ONTUMAJIBHYIO (OPMY
npeAcTaBiIeHUs] HHPOpMaIuu (CXeMsbl, Tpaduky,
JMarpaMMbl, TaOJIHIBI, PUCYHKH U IpYTHE);

— MICIIOJIb30BaTh HAYYHBI S3bIK B KAUECTBE CPEJCTBA
pu paboTe ¢ XUMUIeCKoi HH(popMaImeii:
MIPUMEHSTHh MEXKIIPEIMETHBIE ((PH3HMIECKUe U
MaTeMaTHIeCKUe) 3HAKHA 1 CUMBOIIBI, (POPMYIIBL,
ab0peBUaTYpPHI, HOMEHKIIATYPY;

— WCMONBb30BaTh W  MPeoOpa3oOBHIBATH  3HAKOBO-
CHUMBOJIMYCCKHE CPECTBA HATJISTHOCTH.
OK 03. ITmanupoBath U 6) TPyIOBOTO BOCITUTAHUS: OBnajeHHe  YHHBEPCAJIBHBIMH  PETYJIATHBHBIMHU
pearnu30BhIBATh —  KOMMYHHKATHBHOM JICHCTBUAMMU:
COOCTBEHHOE KOMIIETEHTHOCTH B ydeOHO- | 1) camoopranuzanms:
Hpo(heCCUOHANBHOE U UCCIIeJ0BaTEIbCKON —  CaMOCTOATEIHHO TIAHUPOBATH M OCYIICCTBIIATH

JIMYHOCTHOE pa3BHUTHE,
MIPEANPUHIMATEIbCKYTO
JeATeNbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIONB30BATD
3HaHUS 10 GUHAHCOBOH
TPaMOTHOCTH B
Pa3IHYHBIX )KU3HECHHBIX
CUTyalluAX;

JACATCIBHOCTH, 06IIIeCTBeHHO

MOJIE3HOM, TBOPUECKOH H
JIPYTHX BUAAX IEATEIBHOCTH;
YCTAaHOBKM Ha  aKTHBHOE
ydJacTue B penIeHun
MPaKTHYECKUX 3a1a4
COLIMATIbHOU

HaNpaBIEHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIbI);
HHTEpeca K IPaKTHYECKOMY

N3y4YCHUIO npodeccuit
pa3NUYHOTO poja, B TOM
qucie Ha OCHOBE
OPUMEHEHHS  [PSIMETHBIX
3HaHMI [0 XUMHH;

YBOXCHHS K TPYLY, JIEOISIM
TpyzAa u pe3yJbTaTam

TPYAOBOH ACATEIEHOCTH;
TOTOBHOCTH K OCO3HAHHOMY
BBIOODPY UHIUBUAYaIbHOU
TpaekTopuu  0oOpa3zoBaHUS,
Oyaymeir  mpodeccuu  u
peanmuzani  COOCTBEHHBIX
JKU3HCHHBIX IJIAHOB C YYETOM
JMYIHOCTHBIX HHTEPECOB,
CHOCOOHOCTEW K XHMUH,
HHTEPECOB U MOTpPeOHOCTEH
o01ecTBa;

CBOIO TI03HABATEIIBHYIO JEATEILHOCTB,
OTIpeIeTIsist ee LEIH U 3a]laui, KOHTPOJIMPOBATh U
0 Mepe He0OXOMMOCTH KOPPEKTUPOBATh
[IpeagaraéMblil anropuT™ JeMCTBUM IpU
BBITIOJIHEHUH YYEOHBIX U HCCIEA0BATEIBECKIX
3a7a4, BEIONpaTh Hanbosee 3P PeKTHBHBIH
CI0CO0 UX PELICHHS C YYETOM HOJTyICHHS
HOBBIX 3HaHHI O BENIECTBAaX K XUMUYCCKUX
peaKLusIx;

2) CaMOKOHTPOJIb:

—  OCYIIECTBJIITh CAMOKOHTPOJIb CBOCH
JeATeIbHOCTH Ha OCHOBE CaMOAHAIIN3a U
CaMOOLICHKH.

OK 04. D¢ddexruBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaH/e;

7) IEHHOCTH HAyYHOTO TIO3HAHUS:

yOeXKIEHHOCTH B 0c000i1
3HAYUMOCTU XMUMHU IS
COBpPEMEHHOM IIUBUIIN3AINU:
B €€ TYMaHUCTHUYECKOM
HaIlpaBJIEHHOCTH U BaXXHOU
POJIK B CO3/IaHUU HOBOM 0a3bl
MaTepHUaabHOU KyJIbTYpBI,
peIIeHIH TII00aTBHBIX
poOJIeM YCTOHYUBOTO
Pa3BUTHA YEJIOBEUECTBA -
CBIPbEBOH, SHEPreTUUECKOH,
MUIIEBOX U 3KOJOTUYECKON
0e30aCHOCTH, B Pa3BUTHH
MEIUINHBI, 00eCTIeYeHUN
YCIIOBUH yCIIEIHOIO TpyJa U
HKOJIOTHYECKH KOM(pOPTHOH
YKU3HU Ka)0TO YIeHa
o0111ecTBa;

OBnajeHre YHUBEPCATGHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— 3aJlaBaTh BOTPOCHI MO CYIIECTBY 00CYKIaeMOn
TEMBI B XOJIC TUAJIOTA H/WJIH TUCKYCCHH,
BBICKa3bIBaTh UieH, GOPMYINPOBATH CBOU
MPENJI0OKEHUS] OTHOCUTEIHHO BBITIOTHEHHUSI
MpeUIOKEHHOH 3a/1a4u;

2) coBMeCTHasl IeSITENbHOCTb:

— BBICTYIIATh C IPE3CHTALUCH PE3yIbTATOB
MTO3HABATEIILHOW JCATEIEHOCTH, MOTYYCHHBIX
CaMOCTOSITEILHO WJIK COBMECTHO CO
CBEPCTHUKAMH TPU BBHIITOJHCHUN XUMHYECKOTO
9KCIEPUMEHTA, MPAKTHICCKON pabOTHI 110
WCCIIeIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIECTB,
peanuzanyuu yaeOHOro MpoeKTa U
(hopMyIIHpPOBATh BEIBOJBI TI0 PE3yIbTaTaM
MIPOBEJICHHBIX MCCIIETOBAHUIN TyTEM
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OK 05. OcyuiecTBiTh
YCTHYIO U ITUCbMEHHYIO
KOMMYHUKAIIHIO Ha
TrOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C YIeTOM 0COOEHHOCTEH
CONHMANBHOTO U
KyJbTypHOTO KOHTEKCTA;

Osnagenue

COTJIaCOBAHUSI MO3UIHI B X0JIe 00CYKIACHUS U
oOMeHa MHEHHUSIMH.

YHUBEPCAJIbHBIMU PEryJISITUBHBIMU

JIEUCTBUSAMMU:
3) npuHATHA ce0s U APYTUX:

OPUHUMATB Ce0sl, TIOHUMAs CBOM HEIOCTATKH H
JOCTOMHCTBA,;

HOPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX TIPH
QHAIM3e Pe3yNIbTATOB [JCATEIHOCTH;
MPH3HABATH CBOE MPABO U MPABO JAPYTHX Ha
OIIHOKY.

OK 06. IIposBnaTs
Ipa)xJIaHCKO-
NIaTPUOTUYECKYIO
MIO3UILIMIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHUE
Ha OCHOBE
TpaIUuLMOHHBIX
o0IedenoBeyecKnux
LEHHOCTEH, B TOM YHCIIE
€ Y4eTOM rapMOHHU3aLUH
ME)KHAI[HOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOUICHUH, IPUMEHATh
CTaH/apThI
AHTUKOPPYILIUOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCIIMTAHMUS:

— OCO3HaHMUS 00YYaArOIMMHUCS
CBOUX KOHCTUTYLIMOHHBIX IIpaB
1 00s13aHHOCTEH, YBa)KEHUS K
3aKOHY U NPaBOMOPSAKY;

— IPEACTaBIECHUS O COLUATbHBIX
HOpMax M IIPaBHIIaX
MEXKIIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

— TOTOBHOCTHU K COBMECTHOM
TBOPUYECKOH EATENbHOCTY IIPU
CO3/JIaHUH y4eOHBIX MPOEKTOB,
peleHny y4eOHbIX 1
MI03HABATENbHBIX 337124,
BBITMOJIHEHUH XUMUYECKUX

SKCIEPUMEHTOB,
— crlocoOHOCTH ~ NOHUMATh U
MIPUHAMATh MOTHBHI,
HaMEepeHHs, JOTUKY u
apryMEHTEHI JOPYTHX npu
aHaIM3e Ppa3NYHBIX  BHUJOB

y4eOHOH eI TeTbHOCTH;

2) naTpHOTUYECKOI'0 BOCITUTAHUA:

— LIEHHOCTHOTO OTHOLICHUS K
HUCTOPHYECKOMY U HAyYHOMY
HaCJIEIUI0 OTEYECTBEHHOU
XHMUH,;

— YBa)XCHUS K TIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU
U TIPAKTHYECKOTO
MPUMEHECHUS XUMUH,
OCO3HAHHSA TOTO, YTO
JIOCTIKEHUS HAYKH €CTh
pe3yJbTaT JUIUTEIbHBIX
HaOJIOICHU, KPOTIOTIIMBBIX
IKCTIEPUMEHTAIILHBIX
MOMCKOB, TOCTOSTHHOTO TPY/a
YUEHBIX U TIPAKTHKOB;

— HHTEepeca U I03HaBaTeIbHBIX
MOTHBOB B TIOJYICHUU H
MOCJIETyOIIEM aHaJIN3e
nH(popManuu o0 nepe1oBhIX
JIOCTHKEHHSIX COBPEMEHHOM
OTEYECTBEHHOH XUMUH;

3) JyXOBHO-HPABCTBEHHOTO

BOCITUTAHMSI:

—  HPaBCTBEHHOT'O CO3HaHMS,
ATUYECKOTO MOBEICHUS,

—  CHOCOOHOCTH OIIEHUBATh
CHUTYaIl1H, CBSI3aHHBIE C
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XUMUYSCKUMH SIBICHUSIMH, K
MIPUHUMATh OCO3HAHHbIE
pelIeHUs], OpUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIICHHUBATh CBOE
[IOBE/ICHHE U MOCTYIKHU CBOUX
TOBapHUILEH ¢ MO3ULUI
HPaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAaHHUE
MOCHCACTBUM ATUX
MOCTYIIKOB;

OK 07. CopneticTBOBaThH
COXPaHEHHIO
OKpY>Karollel cpeasbl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUS 00
N3MECHEHHUH KIMMarta,
MIPUHIUIIBI OEPEKINBOTO
IIPOHU3BO/ICTBA,

3¢ PeKTHBHO
JIeCTBOBATH B
Ype3BbIYAHbIX
CUTYyaLUsIX;

6) 3KOJIOrMYEeCKOTO BOCITUTAHUS:

9KOJIOTHUECKU
1eJIeCO00Pa3HOro OTHOIICHHMS
K MIPUPOJie, KaK HCTOUHUKY
CYILIECTBOBAHUS JKU3HU Ha
3emire;

MTOHUMAHHUSA TII00aTFHOTO
XapakTepa 3KOJOTHIECKUX
mpoOIeM, BIHSIHUSL
9KOHOMHUYECKHX MPOLIECCOB
Ha COCTOSIHUE NIPUPOAHOU U
COLIMAJILHOU Cpebl;
0CO3HaHMA HEOOXOIUMOCTH
WCIIO0JIb30BaHMSl TIOCTUKEHUN
XUMUH JTSI PEIICHUS
BOIIPOCOB PALlMOHATILHOTO
MIPUPOIONOIB30BAHUS;
AKTHBHOT'O HENPUATHUS
JIEHCTBUH, IPUHOCALUX Bpea
OKpYXaroliei NpupoaHOi
cpene, yMeHus
MIPOTHO3HPOBATH
HeOIaronpusTHeIC
9KOJIOTHUECKHUE MTOCIIEACTBUS
NpeANPUHUMAEMBbIX JEeHCTBUMI
Y TIpeJIOTBpaIIaTh UX;
HaJIMYUs Pa3BUTOTO
9KOJIOTMYECKOTI0 MBILIICHHUS],
9KOJIOTHYECKOM KYJIbTYPHI,
OIbITA IEATEIBHOCTU
9KOJIOTMUECKON
HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B
MO3HABaTEILHOM,
KOMMYHHMKaTUBHOU U
COLIMAJIbHOM IIPAKTHKE,
CHOCOOHOCTH U yMEHUS
aKTHBHO TIPOTHUBOCTOSITh
HICOJIOTHH XeMO(pOOHH;

OK 08. Mcnonb3oBaTh
cpencTBa GU3NUECKOH
KYJBTYPBI IS
COXpaHEHHs U
YKPETIJICHUS 3I0POBBSI B
mporecce
npodeccruoHaTbLHOM
JICATeNIbHOCTH U
MOJIIepKAHUSI
HEOO0XOIUMOTO YPOBHS

4)  QopmHpOBaHHS  KYJIBTYpbI

3JI0pPOBBSI:

—  TOHUMaHHS LIEHHOCTEH
310poBOro M Oe30macHOro
o0pasa KH3HH,
HEOOXOAUMOCTH

OTBCTCTBCHHOT'O OTHOIIICHUS K
COOCTBEHHOMY (PH3UUECKOMY
Y ICUXHYECKOMY 3JI0POBBIO;

coOmoIeHUA TIPaBHII
0e30macHOTO OOpameHust ¢
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(usngeckoit BEII[CCTBAMH B OBITY,
IIOJICOTOBJICHHOCTH; IIOBCCAHECBHOI JKM3HH H B
TPYJIOBOU JESITEILHOCTH;

—  TOHUMAaHUS LIEHHOCTH
MpaBUJI MHIWBUAYAIFHOTO H
KOJIJIEKTUBHOTO 0E€30IacCHOI0
MOBEJCHUS B  CHUTYaIHsX,
YTPOXKAIOMINX 300POBBI0 U
JKU3HU JTFOJICH;

— OCO3HaHHUA IOCICACTBUM H

HETIPUSTHS BPEIHBIX
npuBbIYEK  (yrmotpebieHus
AJIKOTOJIS1, HapKOTHKOB,
KypeHusl);

IIpenmeTHbIe pe3y/ibTAThI OCBOCHUSA Y4eOHOI0 mpeaMeTa XuMusi

1)  cdhopMHpPOBaHHOCTb  MpPENCTAaBICHHIA: 0  XUMHYECKOHM  COCTaBIIAIOLICH
€CTCCTBCHHOHAYYHOM KAPTUHBI MHUDPA, POJIM XUMHUU B II03HAHWU SBICHUM IPUPOABI, B
(GOpMUPOBAHUM MBILUIEHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIHUOHAJIBHOW TI'PaMOTHOCTH,
HE00XO0AMMOM /1715 pellieHHs IPAKTUYECKUX 3a]1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM Cperie;

2) BlaJeHME CUCTEMOW XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraoIIue
NOHATHS (XMMHUYECKHI 3JICMEHT, aToOM, JJICKTPOHHAs 000J0YKa aToma, s-, P-, d-3JeKTPOHHbBIC
opOUTaNM aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCICHHS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA 00bEM, YIJIEPOJIHBIM CKEJIET,
(GyHKUMOHANbHAS TPYNINA, paguKal, H30Mepus, U30MEpbl, TOMOJIOIMYECKUN psJl, TOMOJIOIH,
YIIIEBOOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COETUHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEIIECTBA
(yraeBozpsl, KUpbI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHbIE
COCIMHEHUS, KPUCTAIUIMUECKas pelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U HHAOTEPMHMUYECKHE, peakU HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUCCOLMalus, OKUCJIUTEb,
BOCCTaHOBUTEIIb, CKOPOCTb XMMUYECKOH pEeaKkIMU, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHHYECKOIO CTpoeHusi opraHuueckux BemecTB A.M. bByriepoBa, Tteopus
IIEKTPOJINTUYECKON THCCOLMALNY, Tepuoandeckuil 3akoH .M. MeHneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTMYECKHE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUH U OE30MaCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM I€ATEIbHOCTH YEJIOBEKA;

3) chopMHUPOBAaHHOCTH YMEHUH BBIABIATH XapakTepHbIE TNPU3HAKK W B3aUMOCBS3b
W3YYEHHBIX MOHSATHM, MPUMEHSATh COOTBETCTBYIOIIME IOHSATHS NpPU ONHMCAHUU CTPOCHUS U
CBOMCTB HEOPraHNYECKUX U OPraHMUYECKUX BEIIECTB U UX MPEBPALEHUI; BBIABIATH B3aMMOCBA3b
XUMHYECKMX 3HAHUN C TOHATUAMHM U TPEACTABIECHUSMHU JIPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

4) chopMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh HAMMEHOBAHUSI XUMUUYECKUX COEAMHEHUN
MEXIYHapOJHOIO COK03a TEOPETUYECKOW W TPUKIATHOW XMMHUM M TPUBUAIbHBIE HAa3BaHUS
Ba)XHEHIINX BEIIECTB (ITUIICH, alleTUJIeH, TIUIEepHH, (heHo, popManbIerus, yKCycHas KUCIOTa,
[JIMLIMH, YTapHbIN ra3, yriaeKucbli ra3, aMMuak, raiieHast U3BecTh, HeralleHasi U3BeCTb, IMTheBast
coJla U JPYrux), COCTABIATh (POPMYIIbI HEOPTaHUUECKUX U OPTaHUYECKUX BELIECTB, YPABHEHUS
XUMHUUYECKHUX peaKklnii, 0OBACHATH UX CMBICI; TOATBEPKIATh XapaKTEepHbIe XMMUYECKHE CBONCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3alIUCAMH YPAaBHEHUN XUMUUYECKUX PEAKLIN;

5) cpopMUPOBaHHOCTb YMEHMH yCTaHAaBIUBaTh MPUHAMIEKHOCTh HM3YyYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONpPEAEIEHHBIM KaccaM U IrpylnaM COeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U Ba)KHEHIIME CBOMCTBA; ONPEAENATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METAJUIMYECKasi, BOJOPOJAHAs), THUIBl KPUCTAUIMYECKUX PELIETOK
BEUIECTB; KJIacCU(PUIMPOBATh XUMUUECKHE PEaKIUU;
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6) Bi1aieHe OCHOBHBIMM METOJIaMH HAy4HOT'O IO3HAHUS BELIECTB U XUMHUECKUX SIBICHUM
(HaOnroieHne, N3MEPEeHHE, YIKCIIEPUMEHT, MOJISITUPOBAHHCE);

7) cOopMHPOBAaHHOCTh YMEHUH NPOBOAMUTH PAcCUEThl IO XMMHUYECKUM (QOopMysIaM U
YPaBHEHHUSIM XUMHUECKUX PEaKIUi C HCTIOJIb30BaHHEM (PU3HMUECKUX BETMUNH, XapaKTEPH3YIOLIIX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) TIa30B,
KOJIMUECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHbIE XUMUUECKNUE 3HAHUS JIJIs IPUHATUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHHH IUIAHUPOBATh U BBHIMOIHATH XUMHUYECKUH SKCIECPUMEHT
(mpeBpallleHUs] OPraHUYeCKUX BEILECTB IPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUU HA aJbJAETHABI, KpaxMaJsl, YKCYCHYIO KUCJIOTY; J€HaTyparlus
0eIKOB IPU HArpEeBaHUM, LIBETHBIE peaklUM OEIKOB; MPOBOJUTH PEaKLUUH HOHHOIO OOMEHa,
OTIpeNeNiATh Cpeay BOAHBIX PAcCTBOPOB, KAUECTBEHHBIC pPEaKIuu Ha cyibdar-, KapOOHAT- H
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHHS; pellaTh SKCIHEPUMEHTaJbHbIE 3aJayd 10 TeMaM
"Mertamne" u "Hemeramibl") B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpalleHnn ¢ BeLeCTBAMU U JIa0OpaTOpPHBIM 00OpYJOBAaHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B (hopMe 3allMCH ypaBHEHHH COOTBETCTBYIOUIMX PEAKIHA H
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

9) cpopMUpOBaHHOCTH YMEHHUS aHAJIM3UPOBATh XMMUUECKYI0 HHPOPMAIIHIO, [T0JIy4aeMYI0
U3 Pa3HbIX UCTOUYHUKOB (CPECTB MaccoBoil nHpopmanuu, cetb IHTEpHET U pyrue);

10) copmupoBaHHOCTH YMEHUN COOJIOJATh MpaBUIa IKOJIOTMUYECKU IIEIECO00pa3HOro
IOBEJCHUS B OBITY M TPYJOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYXKarolled MPUPOAHON CpEe/bl; YUUTHIBaTh ONACHOCTh BO3JCHCTBHUS HA JKUBbIE OPraHU3MbI
OIpEeIeIEHHBIX BELECTB, IOHUMAs CMBICH [TOKa3aTels MpeAeIbHON JOMYCTUMOM KOHIICHTpalluy;

11) mms  oOydarommxcsi C  OrpaHMYCHHBIMH ~ BO3MOYKHOCTSIMH  3/I0POBBSI:
c(OPMHPOBAHHOCTh YMEHUS NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/AX IMO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHUI;

12) nnsa cnenblx W cna®oBUAAIIMX —OOydaromuxcsi: c(OpMUPOBAHHOCTb YMEHUS
UCIIOJIB30BaTh peiibepHO ToueuHyro cuctemy obo3Hauenuit JI. bpaiins g 3anucu XuMUYECKUX

dbopmyiL.
3. COJIEPXAHUE YUYEBHOI'O ITIPEIMETA XUMMS (FA3OBBII1 YPOBEHD)

Pa3nea 1. Opranuveckasi Xumusi.

Temal. Teopemuueckue oCHOBbI OP2AHUYECKOU XUMUMU.

IIpenMer opraHn4eckoll XMMHHU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAUYECHUE B MOJIyYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHHst oprannyeckux coequHeHnit A.M. bytieposa,
ee OCHOBHbIE TNOJOkKeHUsA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHM4ECKUX COCUHEHUSX - OJUHAPHbIE U KpAaTHBIE CBS3H.

IIpencraBnenne o  kiaccuukanuu  OpraHudeckux  BemlectB. HomeHknarypa
OpraHMYECKHUX COEJMHEHUHN (cucreMaTudeckas) M TpPUBHAJIbHBIE HAa3BaHUS BaKHEHIINMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEHTANIbHbIE METO/bl M3YUEHUS BELIECTB M UX MPEBpAIICHUN: 03HAKOMIIEHHE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Tema 2. Yeneo0opoowi.

AJKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMUYECKHH psf. MeTan u 3TaH - mpocTenimne
MPEJICTaBUTENN aJIKAaHOB: (PU3NUECKHe U XUMUYECKUE CBOIMCTBA (peaklny 3aMeIlleHUs] U TOPEHNs),
HAaxO0JICHUE B IIPUPOJIE, IIOJyYEHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJOTUYECKUN Psil. DTHIIEH U NMPONWIEH - IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEpPHU3alliN ), TOIYyYeHUE U IPUMEHEHUE.
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Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXHEHIINE XUMHUECCKUE
CBOICTBa (peakuus noauMmepusannn). [loaydeHre CHHTETUYECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psAl. ALETWIEH -
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOICTBA
(peakuy ruIpupoOBaHus, ralOreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pU3MYECKHE W XUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUPOBAHUS U HUTPOBAHMS), IOJIyYCHHME M IPUMEHEHHE. TOKCHUYHOCTh apEeHOB.
I'eneTnyeckas CBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

ITpupoaHble HCTOYHUKH YTI€BOAOPOAOB. [IpupoHbIi ra3 U NONyTHbIE HE(TAHBIE Ia3bl.
HedTs u ee npoucxoxaenue. CriocoObl mepepaboTKu HePTH: TIEPErOHKa, KPEKUHT (TEPMHUYECKUH,
KaTaluTuueckuil), mnuponu3. IlpoagykTel mnepepaboTku HedTH, UX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BELIECTB U UX NPEBPAILECHUN: 03HAKOMIICHUE C
oOpa3iiamu IiacTMace, KayaykoB W pe3uHbl, kouiekuud "HedTs" u "Yroms'", MogenupoBaHnue
MOJIEKYJ YIJI€BOJOPOJOB W TaJOr€HONPOU3BOAHBIX, INPOBEICHHE NPAKTUYECKOH paboThI:
MIOJIyUYEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuernble 3anaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00beMa, KOJIUYeCTBa
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTIO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Tema 3. Kucnopoocoodeporcawjue opeanuyeckue coOeOUHeHuUsl.

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHe, (puU3MUecKue u
XUMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOpOJIaMH, T'OpPEHHUE),
IIpUMeHeHne. BogopoiHble CBSA3M MEXAYy MOJIEKYJIaMU CIUPTOB. JlelficTBHE METaHOJIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKA.

MHoOroaToMHble CHOUPTBHI. OTWICHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUue U
XUMHUUYECKHE CBOMCTBA (B3aMMOIECHUCTBUE CO IIETOYHBIMU METAJIJIAMH, KAUECTBEHHAsl peaKus Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumMeHeHue TriuLEepUHA U
STUJICHTJIUKOJIS.

@deHo: CTPOEHHME MOJIEKYJBl, (pU3MuUecKue M XHMMUYECKHe CBOiicTBa. TOKCHYHOCTD
¢denona. Ilpumenenue genona.

Anpnernapl. dopManbIeruj, auneTalblerua: CTpoeHHe, (PU3MUecKue M XUMHUYECKue
CBOICTBa (peaklMM OKHUCIEHHS U BOCCTAHOBJICHHS, KaUECTBEHHbIE DPEAKIUH), MOITYYEHHE U
IIPUMEHEHHE.

OAHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHas U YKCYyCHas KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMUYECKHe CBOICTBa (CBOMCTBA, OOIIME Ul Kilacca KMCIIOT, peaKIus
sTepuduKanmm), moaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHCIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX
MoIoIIee IEHCTBHUE.

CroxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYTaeBobl: coCTaB, KIacCU(pHUKALHS yIIIeBOA0B (MOHO-, 11~ U MONKcaxapu/sl). ['moko3a -
IOPOCTEUIINKA MOHOCAaXapHl: OCOOEHHOCTH CTPOEHHS MOJEKYNbl, (pU3HUECKHe W XUMHYECKUe
cBoiicTBa (B3aumoseiicteue ¢ ruapokcuom menu(ll), okucnenue aMMuadHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bl), HaXOXICHHE B TMPHPOJE, MPHUMEHEHHE,
6uonorudeckas posib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak IpupoHbie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIECTB M UX INPEBpAICHUN: NPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuiaoM Mmenu(ll)), MHOroaroMHbIX
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criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l) u runpoxcunom meau(Il), B3anmoaericTBie kpaxmaia
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.
PacuerHsble 3anaun.
Boruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00beMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTA PEAKLIUH 10 U3BECTHBIM Macce, 00beMy, KOJTMUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH).

Tema 4. A3omcooepocawue opeanuieckue cOeOUHEHUsL.

AMHHOKHCTIOTBI Kak aM(OTepHbIe OpraHWYecKne coequHeHus. Dusznueckue
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IunuHa). buonorudeckoe 3HaueHHe
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYJISIpHBIE coenuHeHUus. [lepBuuHas, BTOpU4YHas U
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THUAPOJIN3, JACHATypaIus,
KauyeCTBEHHbIE PEaKIMK Ha OENKHU.

DKCIepUMEHTAIBHBIC METOJBI M3y4YeHHS BEIIECTB W UX IMPEBPAIICHUI: HAONIOJCHUE U
OMKCAaHUE JACMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OETKOB MpPHU HArpeBaHUU, IIBETHHIE
peakiuu OENKOB.

Tema 5. BvicokomonekynapHvie cOeOUHeHUsl.

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpHU3ALUM, CpPEeAHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH - MOIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

DKCIEePUMEHTAIBHBIE METOJIbI U3YUCHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
o0Opa3lamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Paznen 2. O01ias 1 HeoOpraHuvdeckast XuMusl.

Tema 1. Teopemuueckue 0CHOBbI XUMUU.

XUMHYECKUH dJIeMeHT. AToMm. Sapo artoma, H30TOIBI. DJEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, s-, P-, d- anmemeHTb. OCOOCHHOCTH
pacrpeieieHusl SJEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucrteMa XUMHAYECKUX dieMeHToB J[.U.
MenneneeBa. CBsi3b NEPHOJUYECKOTO 3akoHa U [lepHOAMYECKON CHCTEMBI XUMHYECKHX
sanemenToB /.. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 TPYIIaM U Nepruoaam. 3HauyeHuEe NEePUOINYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XuMmMudeckod CBSI3U (KOBaJleHTHAast
HEeMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHUS KOBaJICHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKHclieHUs. IOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH TMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o aucnepcHbIx cuctemax. VICTUHHBIE U KOJUTOMIHBIE PACTBOPBI. MaccoBast 10715
BEILIECTBA B PACTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYeCcKHX
BEIIECTB. ['€HeTHMYECKass CBS3b HEOPraHMYECKUX BEILIECTB, NPUHAMICKAINMX K Pa3IMYHBIM
KJaccaM.

Xumuueckas peakuus. Kraccuduxamuss XMMHUYECKMX peakldid B HEOPraHMUYECKOH u
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MAcChl BEIECTB, 3aKOH COXPAHCHUs U MPEBPAIICHUS
DHEPIrUU MPU XUMHUUYECKUX PEAKIIUAX.
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CkopocTh peakliuu, €€ 3aBHCHUMOCTh OT Pa3lnyHbIX (akTopoB. OOpaTuMble peakluu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutnyeckas nucconuanus. CuinbHble U ciadble 3MeKTponnThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, 1ejaoyHas. Peakiuy nonHoro ooMeHa.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcrepuMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB U WX NPEBpAIICHUN: IEMOHCTpAIUS
tabnuiy "llepuonuueckas cucremMa xumuueckux snemeHtoB J[.M. Menneneesa", uszyuenue
MoJieJel KPUCTAJUIMYECKUX pEelIeTOK, HaOJIoJeHHe | ONHUCAaHUE JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jOXKEeHHWE MEPOKCHIA BOJIOpPOJAa B NPUCYTCTBUH KaTalu3aTopa,
oTpezieNieHUue Cpe/ibl PaCTBOPOB BEILIECTB C MOMOUIbIO YHHUBEPCAIBLHOTO WHIUKATOpA, PEaKIuu
HMOHHOTO OOMEHa), NpPOBEIEHUE MpaKTHUeCKoW padoTbl "BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu'.

PacuerHsble 3anaun.

Pacyetsl o ypaBHEHUSIM XUMUYECKUX PEAKIIHiA, B TOM UHCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeThbl ¢ UCIOJIb30BAHUEM MOHATHUS ""MaccoBasi J0Jis BelecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemeramnbl. Ilonmoxkenne HemerauioB B Ilepuoanyeckoit cucreMe XHMHYECKHX
anemenTtoB J[.M. MenneneeBa M OCOOCHHOCTH CTpoeHHUs aromMoB. Dusmueckue CBOWCTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XUMUYECKUE CBOWCTBA BaXHCHWINIMX HEMETA/UIOB (TaJIOTCHOB, Cephl, a3ora, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTMHEHUH (OKCUIO0B, KUCIOPOICOAEpKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHMe Ba)XHEHIINX HEMETAJUIOB M UX COETUHEHUH.

Mertannsbl. [lonoxxenue mertamios B Ilepuonuyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHMSI IEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. Obuue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMHUUYECKUN P HaNpsSKEHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUM, KaiWid, KaJblUi, MarHui,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl Moxy4deHus: MeTauioB. [IpruMeHneHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEIIECTB M HUX NPEBPAIICHUNA: H3y4EHUE
KOJUIeKIIMK "MeTasuibl U cruiaBbl”, 00pa3loB HEMETAJUIOB, PEIIEHNE IKCIEPUMEHTAIbHBIX 3a/ad,
HaOJI0IeHWe W ONHCAHUE JIEMOHCTPAILMOHHBIX U JIAOOPAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUIPOKCUA ATIOMHHMSI C pacCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE pEeaKIIMU Ha KaTHOHbI
METaJlIoB).

Pacuernsbie 3anaun.

PacueTsl Macchl BemiecTBa WM 0O0beMa ra3oB IO HM3BECTHOMY KOJHMYECTBY BEIIECTBa,
Macce MU 00bEMY OJIHOTO M3 YYacTBYIOIMX B PEaKIMU BELIECTB, pacueTbl Macchl (00beMma,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.
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4. OBBEM YYEBHOI'O ITPEJIMETA W BUJIbl YYUEBHOM PABOTHI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem yueOHOro nmpeamera 34
B TOM YHCIIE:
OcHOBHOE coJIep)KaHHE: 34
- VYpox 30
— IlpakTudeckue 3aHATHS 2
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHKe (Comep kaHue
IPUKIIAIHBIX MOJlyJIEN):
- Vpox 2

— IlpakTnueckue 3aHATHS

CamocrositenbHas padbora (Bcero)

IIpomeskyTouHnas arrecrauus B ¢popme JudpepeHInaIbHOIO
3a4era
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5. TEMATHYECKOE ILTAHUPOBAHUE YUEBHOTI'O ITPEIMETA XUMMSI (BA3OBbIA YPOBEHbD)

Ne
n/n

HaumenoBanmue
pa3xesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqeﬁﬂoro MarepuaJjia 1 q)OprI OpraHu3alnuu AeATCJIbHOCTH

ob0yuamommuxcs

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUH

11

IIpenmer
OpraHUYeCcKOu
xumuu. Teopus
CTPOEHUs
OpraHuYECcKHUX
coenuHeHnii A.M.
Byrneposa

2

Ypox
1. | IlpenMeT oOpraHMYecKoW XWUMHH: €€ BO3HHKHOBCHHE, pa3BUTHE W | PacKkpplBaTh CMBICI W3y4aeMBIX TOHATHHA  (BBIABIATH X
3HaYCHUE B OJTYYCHUH HOBBIX BEIIECTB U MaTEpUaNIOB. TeopHs CTpOSHHS | XapaKTepHbIE NPWU3HAKH), YCTAaHABIMBATH WX B3aHMMOCBSI3b.

opraHnveckrux coeamHeHuii A.M. ByTiepoBa, ee OCHOBHBIE TIOJOKEHUSI.
CrpykTypHBIE (GOPMYIIBI OPraHMYECKHUX BemecTB. ['oMoorus, n3oMepus.
XuMuyeckass CBSI3b B OPraHn4CeCKUuXx COCAUHCHUAX - OIUHAPHBIC U
KpaTHBIE CBA3H.

IMpeacraBnenne 0o  kiaccudukauu  OPraHMYECKUX  BEIIECTB.
HomeHknaTtypa OpraHW4ecKMX COEIMHEHHM (cHCTeMaThueckas) U
TpUBHAJbHbIE HAa3BaHUA BAKHEHIIMX  TpeJICTaBUTENEH  KIAcCOB

OpraHNYECKUX BEIIECTB.

DKCIeprMeHTaIbHBIE METOABl U3YYCHHUS BEIECTB M UX INPEBPAICHUIA:
O3HaKOMJICHHE ¢ 00pa3aMH OPraHUYeCKUX BEIIECTB M MaTepHalaMHy Ha
UX OCHOBE, MOJCIUPOBAHUE MOJICKY] OPraHHMYECKHX BEIIECTB,
HaOJIIOICHUE U ONIMCAHUE IEMOHCTPALOHHBIX OIIBITOB IO MPEBPAILCHUIO
OpraHMYEeCKUX BELIECTB NP HarpeBaHUM (IUIABJICHUE, OOYIIIMBaHHE H
TOpEHHeE).

[IpuMeHsTh MOJI0KEHNUS TEOPUU CTPOEHUSI OPTaHUYECKUX BELIECTB
A. M. BytnepoBa i1t OObSICHEHHSI 3aBUCHMOCTH CBOICTB BEIIIECTB
OT UX cOCcTaBa U cTpoeHus. Mcronp30BaTh XUMHUYECKYIO0 CUMBOJIHKY
JUIS COCTaBJICHUS MOJICKYJSPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIIEéHHOMH) (hopMyJT OpraHUUeCKUX BemecTB. OnpenessaTh BUIbI
XMMUYECKOll CBsA3M (OXMHApHBIC, KpaTHbIE) B OPraHHMYECKUX
coeMHeHUsX. PackpbIBaTh poJib OPraHUYECKOM XUMHUHU B IPUPOJIE,
XapaKTepU30BaTh €€ 3HAUCHUE B )KU3HU YEJIOBEKA, HIUTIOCTPUPOBATH
CBS3b C IPYTUMU HayKaMHU.

HabnromaTe 1 omuChIBaTh JEMOHCTPAIMOHHBIC OIBITHL; IPOBOIHUTH
1 OMUCHIBATh J1a0OPATOPHBIC OIBITHL U IIPAKTHYECKUE PabOTHI

Paznen 2. Yraesonopoabt

2.1 | IlpenensHble 2 Ypox
YTJICBOIOPOIBT — 2. | AJNKaHBI: COCTaB U CTPOEHHE, IOMOJIOTMYECKHH psl. MeTaH U 3TaH - | PackpelBaTh CMBICH  H3ydaeMbIX TIOHATHH  (BBIABIATE  MX
AJIKaHBI NpOCTEHIINE TIPEACTABUTENM AIKaHOB: (PM3MYECKUE M XHMHYECKHE | XapakTepHble MpPU3HAKH), YCTaHABJIMBATh HX  B3aUMOCBS3b,
CBOMCTBA (PEakKIMy 3aMEIeHUs U TOPEHHs), HAXOXJIEHWE B MPHUPOJE, | MCMOJB30BATh COOTBETCTBYIOIIME TIOHATHS TIPH OMIMCAHUHM COCTaBa,
TOJTy4EHHE U PUMEHEHHE. CTpOEHHs W  TIPEBpAlleHWH  OpPraHWYeCKUX  COEIMHEHHI.
Aunkajuenst: 6ytaauen-1,3 n MmeTwnOyranuen-1,3: ctpoenue, BakHelimme | MCrnoib30BaTh  XHMHYECKYK0 CHMBOJMKY JUIS  COCTABJIEHHMS
XMMHYECKUE  CBOWCTBAa (peakuus monuMepusanuu). I[lojydeHHWe | MOJIEKYJAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAUIEHHOMN)
CHUHTETUYECKOTO KayuyKa v PE3UHBI. (opMyJ1 OpraHudECKUX BEMECTB. Y CTaHABJIMBATH IPMHAIJIEKHOCTD
AJIKMHBI: COCTaB M OCOOGEHHOCTH CTPOEHHs, TOMOJIOTMHECKHIl Dsl. | BEIIECTB K ONpEIENEHHOMY KJIacCy yIJIEBOIOPOJIOB MO COCTAaBY M
AueTuneH - MpOCTEHIIMil TIPeaCTaBUTENb ANKUHOB: COCTaB, CTPOEHHE, | CTPOEHMIO, HA3BIBATh HX IO CHCTEMATHYECKOH HOMEHKIATYPE;
(usMueckue M XUMMYECKHE CBOHCTBA (peaklMM THAPMPOBAHHSA, | TIPHBOAUTH TPUBMANbHBIE HA3BAHHSA OTAEIBHBIX MpeICTABUTENEH
raJoreHUPOBAHUS, THIPATAIIMH, TOPEHHS), MOJTyUeHHE U MPUMEHEHHE. YTJIEBOJIOPOJIOB.
2.2 2 Ypox
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Henpenensubie
YTICBOIOPOMBIL:
aJIKCHBI, aJIKaJUCHBI,
AJIKMHBI

3. | AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psia. DTUIICH M IPOIMICH
- TIPOCTEHINNE TPEICTABUTEIN ANKECHOB: (PU3WYECKHE M XUMHYECKHUE
CBOHCTBA (peakIWW THIPHUPOBAHWSA, TaJOT€HUPOBAHMSA, THApATaIWH,
OKHCIJICHUS U MTOJIMMEPU3AIIAH ), TIOJyICHNUE U IIPIMEHEHHE.

OmpenensTh  BUABI  XUMHYECKOW  CBSI3M B MOJIEKYJax
YTICBOIOPOAOB; XapaKTepPH30BAaTh 3aBUCHMOCTh PEAKIIMOHHOM
CHOCOOHOCTH YTIIEBOIOPOAOB OT KPAaTHOCTH KOBAJICHTHOW CBS3H.
XapakTepu30BaTh COCTaB, CTPOCHUE, IPUMEHEHHUE, (PU3MUECKIE U
XUMHYECKHE CBOMCTBA, BaXHEHIIHME CIIOCOOBI  TIONYyYEHUS
TUOUYHBIX TPENCTaBUTENICH Pa3NUYHBIX KJIACCOB YTIIEBOIOPOIOB
(MeTaHa, 3TaHa, JTWIICHA, alleTWICHa, OyraameHa -1,3, OcH30I7a,
TONTyoJ1a). BEISBIIATE TCHETUYECKYIO CBSI3b MEXKIY YIJICBOIOPOIAMHU
U TOATBEPXKAATh ¢ HAIMYKWE YPABHEHUSMH COOTBETCTBYFOIIUX
XMUMUYECKHUX PEAKIIHiA C UCIOIB30BAHUEM CTPYKTYPHBIX (HOpMYII.

2.3 | ApomaTtndeckue 2 Ypox
YTTIEBOMOPO/IBI 4. | Apensl Benson: coctas, cTpoeHue, GpU3MIECKHE U XMMHYECKHE CBOHCTBA | XapakTepu30BaTh UCTOYHUKU YIJIEBOJOPOIHOTO ChIpbi (He]Th,
(peaKiuu raqoreHUpPOBAHUS M HUTPOBAHMUS), TIONYICHUE U IIPUMEHEHUE. | TIPUPOIHBIN a3, YIoJb), CIIOCOOHI MX MEPEPA0OTKU U IIPAKTHIECKOE
TOKCHYHOCTL apeHoB. ['eHeTHyecKas CBA3b MEXIy YIJIEBOIOPOIAMH, | MPUMEHEHHE MOIYYaEMBIX MPOAYKTOB. MCIIOIB30BaTh €CTECTBEHHO-
NPUHAJIEKAIIAME K Pa3JTUYHBIM KITACCaM. HAayYHBIC METOABI TO3HAHUS — MPOBEICHHE, HAONIONCHUE U
IpupoaHEIE UCTOUHUKH YTIIEBOIOPOJIOB. OIHCAHUE XUMHYECKOTO DKCIEPUMEHTA (JJaGOPATOPHBIE OIBITHI U
npakTuieckue padbotsl). CiieoBaTh MpaBuiaM 0e30MacHON paboThI
B 1a00paTopHH IIPU HCIIOJNB30BAHUM XHMHYECKOH IIOCYABI H
000pyIOBaHMsA, a TaKKe NMPABHIAM OOpAIICHHMSA C BEHIECTBAMH B
COOTBETCTBMM C MHCTPYKIHSAMH BBINONHEHAS J1abOPaTOPHBIX
ONBITOB M IPAKTHIECKAX pPabOT II0 IOJIYyYCHHIO H HM3YYCHHIO
OPraHMYIECKUX BEIIECTB.
2.4 | IIpuponHsie 2 Ypok
UCTOHUKH 5. | puponmelii rTa3 u momyTHele He(TsHble raskl. Heprs u  ee | IIpencTaBisars pe3ysbTaThl OKCIIEPHMEHTAa B (OPME  3aIliCH
YTIIEBOZOPOZIOB 1 HX npoucxoxaenne. CriocoObl nepepaboTKu He(TH: IEPErOHKA, KPEKUHT | yPABHEHUM COOTBETCTBYIOIIMX PEAKLMM W JENaTh BHIBOILI Ha HMX
nepepadoTka (TepMuYecKHnii, KaTaJNTUYECKUH), MMPONU3. IIPOXYKTH HepepaboTKh

He(pTH, X TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY. KaMeHHBIH yroih
1 TIPOJYKTHI €r0 TIepepaboTKH.

DKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHS BELIECTB U MX IMPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3IamMy IIacTMacc, KayqyKoB U PE3UHbI, KOJUIEKITUH
"Hedts" u "VYromp", MOACIMPOBAHHWE MOJICKYJ YIJIEBOJOPOIOB U
raJIOTeHOIPOU3BOHBIX, MPOBEACHNE MTPAKTUIECKON PabOTHI: MOTy4eHHE
STUJIEHA U U3yYEHUE €TO CBONCTB.

PacuaeTHrle 3amaun.

BrrunciieHuss o ypaBHEHHIO XHUMHYECKOH peakuuu (Macchl, 00beMa,
KOJIMYECTBA UCXOAHOI0 BELIECTBA WM MPOAYKTA PEaKUH 10 U3BECTHBIM
Macce, 00BEMy, KOJIHYSCTBY OIHOTO W3 HCXOIHBIX BEIIECTB MU
MPOAYKTOB PEAKIIUN).

ocHOBE. [IpOBOIUTH BBIUUCIIEHUS IJIs1 OIPEAEICHNS MOIEKYIISIPHON
(OpMyIIBI OPTaHWYECKOT0 BEIIECTBA, 10 YPABHEHHUIO XMMHUYECKOM
peakiuu. CaMOCTOSATENBHO IIAHMPOBAaTh U OCYILECTBISATH CBOIO
MO3HABATENIBHYIO AEATENBHOCTD; IPUHUMATh AKTUBHOE Y4acTHE B
IPYNIIOBOM YueOHOM JIesITeNbHOCTH

Pa3nen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHUs

3.1 ‘ Crnuptel. ©enon

2

‘ Ypok
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IIpenenbHble OQHOATOMHBIE CIUPTHL. METaHONI M 3TaHON: CTPOCHHE,
¢bu3nIecKre 1 XUMUYECKHE CBOIMCTBA (PEaKU1 C aKTHBHBIMH METaJlIaMU,
raJOTeHOBOJIOPOJaMH, TOpEHHE), NpHMEHeHue. BonopomHble CBA3M
MEXIy MOJeKylaMu crnupToB. JleifictBue MeTaHONa M 3TaHONa Ha
OpraHU3M YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. OTWICHIJHMKOIb W TIIMLEPHH: CTPOCHHE,
(u3nYeckue 1 XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHIE CO LIETOYHBIMH
MeTallylaMi, Ka4yeCTBEHHas peakuusi Ha MHOTOaTOMHBIE —CITUPTHI).
JelictBue Ha opraHu3M 4YesjoBeka. [IpuMeHeHuWe TJiMLEpUHA U
STHJICHTIIMKOJIS.

deHON: CTPOCHUE MOJICKYJIbI, (U3MYECKHE W XUMHYECKHE CBOMCTBA.
ToxcuunocTs henomna. [Ipumenenne genona.

PackpeiBaTh  CMBICH  HW3y4aeMbIX HOHATUH  (BBIABIATH  HX
XapaKkTepHbIC TPU3HAKM), YCTAHABIMBATH HX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHUS IIPU OIIUCAHUU COCTaBa,
CTPOEHUSI M  IPEBPallCHUM  OPraHMYECKUX  COCIAMHEHUM.
Hcnonp3oBaTh  XUMHYECKYIO CHMBOJMKY IUII  COCTABIECHHSA
MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpaléHHOMN)
(opMyn OpraHUYeCKUX BELIECTB. Y CTAHABJIMBATH IPUHAJICKHOCTD
BEIIECTB K ONpEAEICHHOMY KIacCy IO COCTaBy M CTPOEHHIO,
Ha3bpIBaTh WX IO CHCTEMATHYECKOH HOMEHKIATYpE; MPHUBOIHUTH
TPUBUAJIBHBIE Ha3BaHUs OTIENbHBIX IIpeCTaBUTENEH
KHCJIOPOJACOIEPKAIUX COEAUHEHHH.

3.2 | Anpaerunpl. Ypok
Kapborossie 7. | Anpperunpl. dopmanbaeru, aleTaublIeTHA: CTpoeHHe, (usuueckue M | XapaKTepH3oBaTh COCTaB, CTPOSHHE, IPUMEHEHHE, (BU3HYecKue U
KHCIOTH. CIIOXKHEIE XMMHUYECKHE CBOWCTBA (pPEaKUUM OKUCJICHHS W BOCCTAHOBJICHWS, | XUMHYECKHE CBOWCTBA, Ba)KHEHIIME CIIOCOOBI  IOIYYEHUS
SupEI Ka4eCTBEHHbIEC PEAKINHN), TIOJTyYCHNE U IPUMCHEHHE. TUIIMIHBIX MpeACTaBUTENCH Pas3IMIHBIX KJIacCoOB
OIHOOCHOBHBIE TNpeNeNbHBIE KapOOHOBBIC KHCIOTH. MypaBbHHAas M | KHCIOPOJCOAEpXKAIIMX  COGAMHEHWMH  (MeTaHoyia,  3TaHONA,
YKCYCHasi KHCIIOTBI: CTPOEHHE, (M3WYECKHE M XMMHUYECKHE CBOWCTBA | IHIEpHHA, (eHosa, (opManbIeruia, aneTanbleruaa, YKCYyCHOH
(cBoiicTBa, OOmME A Kiacca KHCIOT, peaknus 3TepU(HKALNM), | KHCIOTHI, TIIOKO3BI, CaXapo3bl, KpaxMaia, [eJUTIONI03b); BBISBIATH
noixydeHne W npuMeHeHne. CTeapWHOBas W OJEHHOBAs KHCIIOTHI KaK | TEHETHUYECKYIO CBSA3b MEXIy HUMH M IIOATBEPKAATh € HaIudue
MPEACTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIUX | YPAaBHEHUSIMH  COOTBETCTBYIOLIMX  XMMHYECKMX peaKkIud ¢
KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBHE. UCIIONIb30BAaHUEM CTPYKTYPHBIX (Gopmyn. OmuUChIBaTh COCTaB,
XMMHUYECKOE CTPOCHHE U NPUMEHEHHUE KHPOB, XapaKTepH30BaTh UX
3HAUEHHME Uil IKM3HEAESATEJIBHOCTH OpraHu3MoB. Oco3HaBaTh
ONACHOCTh BO3/ICHCTBUSI Ha JKMBBIE OPraHM3MBbl OMPE/ICICHHBIX
OpPTraHWYEeCKHMX BEIIECTB, TMOSICHATh Ha IpHUMepax CIOCOOBI
YMEHBIICHNS! W TPEAOTBPAILICHUS MX BPEIHOTO BO3JCHCTBHS Ha
OpraHu3M 4YesioBeka. Vcrosb30BaTh €CTECTBEHHO-HAYYHbBIE METO/IBI
MO3HAHMS — TPOBE/ICHNE, HAOIIOAEHHE U ONHCAHNE XMMUYECKOTO
SKCIIEPUMEHTA (Ja00PaTOPHBIC OIBITHI K PAKTUIECKUE PAOOTHI).
IIpaxkTnueckue 3aHATUSA
8. | Cnoxuble 3(MpHl Kak IPOM3BOAHBIE KapOOHOBBIX KHCIOT. ['maporus
cnokHbIX 3¢upoB. Kupel. I'mapomn3 xupoB. I[IpUMEHSATH OKUPBI
Bronornueckas poss KUpPOB.
3.3 | VrueBojpt Ypox
9. | YrneBomsl: coctaB, kiaccuukanus yrieBogoB (MoHo-, au- u | CinenoBaTh npaBwiiam 0e30macHON paboThl B JlaOopaTopuu HpU

noyiicaxapuzpl). [Toko3a - mpocTedmuit MoHOcaxapuj: OCOOEHHOCTH
CTPOCHUS  MOJCKYJbI, (HU3MYECKHEe H  XHUMHYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcupom wmenu(ll), okmcieHWe aMMHAYHBIM

HCIOJIF30BAHUN XUMHYECKOU nocyabl U 060py):[OBaHI/I$I, a TaKXe
IpaBujiamM 06pameH1/m C BfoieCTBaMM B COOTBETCTBHUHU C
HWHCTPYKOHUAMU BBIIIOJTHCHU A na6opaTopH1)1x OIIBITOB n

28




pactBopoM okcuna cepedpa(l), BoccTaHoBIeHHE, OPOKECHHE TITFOKO3BI),
HaxOXJICHWE B TPHPOAE, NPUMEHEHHE, OHONOTHYECKas  pOJb.
®orocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

Kpaxman u nemnonos3a kak IpupoaHble nonuMepsl. CTpoeHne KpaxMana
n nemmono3bl. Pu3ndecKkhe W XUMHYECKHE CBOWCTBAa Kpaxmana
(Tmaponms, KadecTBEHHAs PEAKIHS C HOJIOM).

OKcneprMeHTaIbHbIE METO/bI W3y4YEeHUs BEIIECTB M MX IPEBpPAIlCHUN:
NIPOBEJICHUE, HAOJIOJICHHE W ONUCAHUE JIEMOHCTPAIL[MOHHBIX OIIBITOB!
TOpPEHHE CHHPTOB, KauyeCTBEHHbIE PEAKLUUH OIHOATOMHBIX CHHPTOB
(oxucnenue ostaHona okcupoM Meau(ll)), MHOrOaTOMHBIX CIHPTOB
(B3aumogelicTBue riunepuHa c¢ rugpokcunom Menu(ll)), ampnerumos
(okuCIIeHHe aMMHAaYHBIM pacTBOpoM okcuna cepedpa(l) u rugpoxcumom
menu(Il), B3ammopeiicTBHE Kpaxmama C  HOAOM), IPOBEICHUE
MIPAaKTHYECKOH PabOTHI: CBONWCTBA pacTBOpa YKCYCHOW KHCIIOTHI.
PacuerHsble 3amaun.

Bbruncienus 1mo ypaBHEHHMIO XMMHUYECKOH peakumu (Macchl, oO0bema,
KOJIMYECTBA HCXOHOTO BELIECTBA MIIH MIPOTYKTA PEAKIUH 110 N3BECTHBIM
Macce, 00beMy, KOJHMYECTBY OJHOTO W3 MCXOJIHBIX BEUIECTB WIIU
MIPOAYKTOB PEAKIIUN).

MPaKTHYECKUX padoT MO MONYyYCHHIO M M3YYEHHIO OPTraHMYECKHX
BemecTB. lIpencraBmaTh pe3yibTaTbl SKCHEpHUMEHTa B (opme
3allUCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMH U JeNaTh BBIBOJBI
Ha uX ocHoBe. [IpoBOAUTH BBIYMCIEHUS [JIs ONpEAeTeHUs
MOJIEKYJISIPHOHN (hOPMYJIBI OPraHWIECKOTO BEIIECTBA, 10 YPABHEHUIO
xuMudeckoil  peaknuu.  CaMOCTOATENBHO — IUTAHUPOBaTh U
OCYILECTBJIITh CBOIO NO3HABATEIbHYIO NIESTEIbHOCTH;, MPUHUMATh
aKTUBHOE YYacTHE B TPYIIIOBOH yueOHOH AesITeIbHOCTH

Pasnen 4. A3oTcoaep:kamye opranHudeckue coeMHeHUus

4.1 | AMHUHEL
AMHWHOKHUCIIOTEL.
benku

2

Ypox

10. | AMUHOKHCIOTBI Kak aMQOTepHble OpraHW4YecKHe COCAUHEHMs. | PackpbiBaTh CMBICH  H3y4aeMbIX TOHATHH  (BBUIBIATH WX
®uspdgeckue M XMMHYECKHE CBOHCTBA AMMHOKHCIOT (HAa IIPUMEPE | XapakTepHblE NPH3HAKH), YCTAHABIMBATE MX B3aMMOCBA3b,
rimiyHa). bronornyeckoe 3HaueHHe aMHHOKHCIOT. Tlenrupr. HCIMOJIE30BATh COOTBETCTBYIOIINE ITOHATHS IIPHA ONMMCAaHUK COCTaBa,
benku xak npupoaHble BEICOKOMOJIEKYIIApHbIE coenuHenus. [lepBuunas, CTPOEHHMSI W  NpPEeBPAlCHHH  OPraHMYECKHX  COEIMHEHHIA.
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA | [{crmon30BATh XUMMYECKYK0 CHMBOIMKY Ui COCTABICHHUS

OEJIKOB: THIIPOJIN3, ACHATYpallKsl, KAUECTBEHHbIE PEAKI[UH Ha OEJIKH.
OKcIepUMEHTaJIbHbIE METOABI M3YUEHHs BEIIEeCTB M MX INPEeBpAIleHUIl:
HaOJIOIeHHe M OIHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATYpaIUsd
0€JIKOB MPH HarpEBaHUH, [IBETHBIE PEAKI[H OEIKOB.

MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
¢dopmyn opranuyeckux BemecTB. Omnpenenars MPHUHAAICKHOCTh
BEIIECTB K OINpEIEJICHHOMY KJIAacCy IO COCTaBy W CTPOEHHIO,
Has3bIBaTh MX IO CHCTEMAaTHYeCKOW HOMEHKJATYpe; HPUBOIHUTH
TpUBHAJIbHbIE Ha3BaHUA OTJICJIBHBIX HpeCTaBUTEICH.
XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHUE, (PU3NUECKUe U
XMMHYECKHE CBOWCTBA, BAaXKHEHIIME CIIOCOOBI  IOJIyYEHUS
TUOUYHBIX ~ TIPEJICTABUTENEH  a30TCOMACPXKAIIUX  COCAMHEHHH
(MeTnmamuHa, ruuHA, 6enKoB). ONMUCHIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOICTBa OCNIKOB; IMOSCHATH Ha INpHMepax 3HaueHHE
OenKOB I OpraHW3Ma dejoBeKa. VICIoyb30BaTh E€CTECTBEHHO-
HayJYHBIE METOAbl MO3HAaHMS — HAOMIOJaTh W ONKCHIBATH
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JIEMOHCTPAMOHHBIHN 3KcepUMEHT. CaMOCTOSTENBHO [UIAHUPOBATh
1 OCYIIECTBIIATH CBOIO TO3HABATEIBbHYIO IESTEINBHOCTD; IPHHUMATH
AaKTUBHOE YJ4acTHE B IPYNIOBOH y4eOHOH! NesSTeIbHOCTH

Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1

[Inactmaccel.
Kayuyku. Bonokna

2

Ypok

11. | OcHOBHBIE TMOHATHSA XHMHH BBICOKOMOJICKYJISIDHBIX COEAMHEHHWIl: | Brnaners u3y4aeMbIMM XUMHYECKUMH TOHSTHSIMH: PacKpbIBaTh
MOHOMEp, IOJIHMMEp, CTPYKTYpHOE 3BEHO, CTEICHb ITOJIMMEPH3AINH, | CMBICT H3YYaeMbIX MOHATUH W NPUMEHSTH 3TH TOHATHS IIPH
cpenHsst  MoyekynspHas Macca. OCHOBHblE  METOABI  CHHTE3a | OMMCAHMUM  COCTaBa U CTPOGHUS  BBICOKOMOJIEKYJISPHBIX
BBICOKOMOJIEKYISIPHBIX CcoeHEeHui - MOJIUMEpHU3aLus U | OpraHM4YecKuX BEUIECTB, JJsI OOBSCHEHHsS OTACIBHBIX (aKTOB U
MOJMKOHICHCAIINS. saBIeHUH. Mcrionp30BaTh XMMUYECKYIO CHMBOJIUKY JJISI COCTABIICHHS

OKCIEepUMEHTANBHBIC METObI U3YYCHHs BEIECTB M WX IPEBpAICHUIL:
O3HAaKOMJICHHUE C 06pa311aM1/1 MPUPOAHBIX W HUCKYCCTBCHHBLIX BOJIOKOH,
MIACTMACC, KAyIYKOB.

CTPYKTYpPHBIX  ()OPMYJ BEUNIECTB W  YpaBHEHHH peakIui
MOJIMMEpH3allud U IMOJHKOHIeHcaru. ONHChIBaTh COCTaB,
CTpOCHHUE, OCHOBHEBIE CBOMcTBA Kay4yKOB, Haunbonee

paCHpOCTpaHéHHBIX BHUAOB IIJIaCTMACC, BOJIOKOH; IPHUMCHCHHUC B
pa3JIMYHbIX  OTpaciidXx. Hcnonp3oBaTh €CTCCTBCHHO-HAYYHBIC
MCETOAbI IMMTO3HAHUA — Ha6H}O[[aTL " OIIMChIBATH I[eMOHCTpaHI/IOHHHﬁ
SKCIICPUMCHT

Paznen 6. TeopeTnueckue 0CHOBBI XUMHU

6.1 | Ctpoenue atromMoB. |2 Ypox
Ileproamaccxuii 12. | Xumudeckuit 3neMeHT. AToM. Snpo aToma, n30TONBI. ONEKTpOHHAs | PackphlBaTh CMBICT  WM3y4aeMBIX TOHSATHHA  (BBIABISTH HUX
3aKOH U
TeprHomeckas 0007109Ka. DHEPreTHUECKHE YPOBHH, OLYPOBHH. ATOMHEIE OPOUTANH, S- | XapaKTepHble NpPU3HAKHM), YCTAHABIUBATH MX  B3aHMOCBA3b.
CHCP; eMZ; , P-, d- onemenThl. OCOOEHHOCTH pacHpeleNneHHs 3JIEKTPOHOB MO PackpeiBaTh cMbic nepuoanueckoro 3akona . Y. MenaeneeBa u
UMUYECKIX OpOHMTamsiM B aTOMax OIEMEHTOB IEPBBIX YETBIPEX IMEPHUOMIOB. JIEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOIYI0, OOBICHUTEIBHYIO U
S eMEHTOR ?[J'ICKTpOHHaSI KE)H(bHrypaum a"If;)MOB. MPOTHOCTHYECKYI0 (YHKIMH. XapaKTepu3oBaTh 3JIEKTPOHHOE
JLIL Mereneena epuosieckuil  sakoH W Ilepuoaudeckas CHCTEMA XMMHYECKMX | oynoonye  aToMOB  XHMHUECKHX OeMeHTOB 1—4 mepromios,
o anementoB JI.MI. MenneneeBa. CBs3p IEPHOANYECKOTO 3aKOHA U
. UCTIONB3Ysl  TOHATHA  S-, P-, d-3JeKkTpoHHBIE  OpOHTAaiH,
Iepronuueckoil cuctemMbl xuMuuecknux 3nemeHnTos J[.J. Menneneesa c
. . sHepreTuueckue ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS
COBPEMEHHOW TEOpHei CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS " .
CBOMCTB XHMHMYECKHX ODJIEMEHTOB M 00pasyeMbX HMH mpocThix u | SBOMCTB XMMHUICCKHX 3H?MGHTOBHHX COCAMHCHUM TIO TIEpHOAaM H
CII0’KHBIX BEIIECTB 110 PYIIAM H epHojaM. 3HaueHue neprogndeckoro | TPYIam [epnommieckoii cnctemsr JI. M. Menneneesa
3aKOHA B Pa3BUTHU HAYKH.
6.2 | Crpoenue 2 Ypoxk
iZHICCTBg- 13. | Ctpoenne BemiectBa. XuMHU4YecKas CBsi3b. Buabl XMMHUYECKOil CBsi3u | PackpbiBaTh CMBICH  W3y4aeMbIX MOHSTHH  (BBIIENSATH — HX
HOTOObpasue (koBaJIeHTHasl HETIONSIpHAs W TOJSIpHAs, WOHHAS, METaJUIMYecKasi). | XapaKTepHbIe MPU3HAKN) U MPUMEHATH 3TH MOHATHS IIPH OIMCAHUH
BEIIIECTB

MexaHu3MBl 00pa30BaHNs KOBAJICHTHOW XUMHYECKOH CBSI3U (0OMEHHBII
U JIOHOPHO-aKIENTOpHBIN). BomopomHass  cBs3b.  BaleHTHOCTS.

cocTaBa M CTPOCHHS BEIIECTB, TSI OOBSICHEHHS OTICIBHBIX (aKTOB
n sBiaeHnil. OnpenenaTs BUIAB XUMHUYECKOH CBS3U (KOBAJICHTHOM,

30




OnextpooTpunarenbHocTs. CTeneHp okucineHus. HMoHBI: KaTHOHBI U
AHHOHBIL.

BemectBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKoH
MIOCTOSTHCTBA COCTaBa BEIECTBA. THWIIBI KPHCTAJUIMYECKUX PEIICTOK.
3aBHCHMOCTh CBOWCTBA BEWIECTB OT THINA KPUCTANTHIECKON PEIICTKH.
INonsTre o nucTepcHBIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBasi 107151 BEeILlleCTBa B pacTBOPE.
Krnaccudukanms  HEOpraHWYecKUX  COEAMHEHUIL.
HEOpPTaHMUYECKUX BelecTB. ['eHeTHueckas CBA3b
BEIIECTB, MPUHAJICKAILINX K PA3TUYHBIM KJIACCAM.

Homenknarypa
HEOPraHUYECKHUX

WOHHOH, METAJUTMYECKOH, BOJOPOMHON) B COSAWMHEHHAX; THII
KPHUCTAJUTMUECKOW PemeETKH KOHKpETHOTro BemecTtBa. Ompenensts
BAJIEHTHOCTh U CTENEHb OKHCIIEHHS XHMHUYECKHX DJIEMEHTOB B
COCIMHEHUSIX PA3NIUIHOTO COcTaBa. [IpOBOAWTH BBIYHCICHUS C
HCTIONBE30BaHUEM MTOHATHS «MaccoBasi IOJIS BEIIECTBA B PACTBOPEY.
Bnamerr wn3ydaeMBIMH XHUMHYECKHUMH TOHATHAMH. OOBACHATH
3aBUCHUMOCTb CKOPOCTH XHMHYECKON peaklUuu OT Pa3IndHbIX
dakTopoB. OmnpenensiTh XapakTep CMCHICHHS XHUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3ACHCTBUS (IIPHUHITHUIT
Jle Illatenbe). CocTaBNATh YPAaBHEHUS PEAKIUi pa3IMYHBIX THUIIOB;
MOJTHBIC W COKpAIIEHHBIC YpaBHCHHS PEaKIUil MOHHOTO OOMeHa,
YYUTBIBas YCIOBUS, IPH KOTOPBIX 3TH PEaKINH UAYT IO KOHIIA.

6.3

XHAMHUYECKHUE
peaxmn

Ypok

14. | Xumnueckas peaknusi. Knaccudukanuss XuMHUecKMX peakuuil B | Vcmonp30BaTh  €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUS —
HEOPraHUYEeCKOH M OpPraHM4YeCKOW XMMHH. 3aKOH COXpAaHEHMS MAacChl | MPOBEJEHHE,  HaONIOJEHHME W ONUCaHHE  XMMHYECKOTO
BEIIIECTB, 3aKOH COXPAHEHUs U NMPEBpAIEHUs YHEPTUU NPH XMMUYECKHUX | 3KCIIepUMEHTa (IeMOHCTpAIlMOHHBIE U JIaOOPaTOpHBIC OIBITHI,
peaKIusX. IpakTH4eckue palboThl): 1O ONPEAETICHUI0 Cpeabl BOIHBIX
CKOpOCTh peaknud, €€ 3aBHCHMOCTh OT pa3lUYHbIX (DAaKTOpPOB. | pacTBOPOB BEHIECTB, pPEAKIMH HOHHOTO OOMEHa, BIMSHHIO
OOpaTtuMble peakuu. XUMHUYIEeCKoe paBHOBecHe. PakTOphI, BIMAIOIINE | Pa3MYHBIX (PAKTOPOB Ha CKOPOCTh peakuuil. CienoBaTh npaBuiIaM
Ha COCTOsSTHHE XUMudeckoro paBHoBecus. [Ipuanun Jle Hlarense. MOJNB30BAaHUS ~ XHMHYECKOM  mocymod W 1a00paTOpHBIM
Onextponutudeckas nucconuanus. CUIbHBIE U Cilabble IEKTPONMTHI. | oOopymoBaHneM. IIpencTaBmaTh  pe3ynbTaThl  XHMHUYECKOTO

Cpena BOIHBIX pacTBOPOB BELIECTB: KHCIHAs, HEWTpalbHas, IIEIOYHAS.
Peaxumm nonHoro oomeHa.

OKHCIHUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKITHH.

OKcIepUMEHTaJIbHbIE METOIBl M3YUYCHHS BEIIECTB M HX IPEBPAICHHN:
nemoHctpanuss — Tabmur,  "llepuonuyeckass  cucTeMa  XMMHYECKHX
anementoB .M. Menneneera", uzyueHne Mojeneil KpHUCTAJUIMYECKUX
peIeToK, HabJIoIeHUE U OIIFICaHUE IEMOHCTPAI[MOHHBIX U Ta00paTOPHBIX
OMBITOB  (pa3joeHHe TEepOKCHIAa  BOAOPOAA B  INPHUCYTCTBUHU
KaTaJli3aTopa, OIPEAeTeHHE CpeIbl PacTBOPOB BEIECTB C ITOMOUIBIO
YHHUBEPCAJILHOTO MHAMKATOPA, PEaKIMU MOHHOTO OOMEHa), IPOBE/ICHHE
pakTHIeckoil paboTel "BnusiHre paznuyHBIX (PaKTOpOB HA CKOPOCTH
XUMHUYECKON peakuuu".

PacuerHsble 3agaumn.

Pacuersl 1o ypaBHEHHSM XHMHYECKMX pPEaKIWH, B TOM YHCIE
TEPMOXHMHUUYECKHE pPACUYEThl, PACYEeThl C WCIOIB30BAHUEM ITOHSTHS
"MaccoBas I0JId BelecTna'.

SKCTIEpUMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peaxiyii U AenaTh BEIBOJBI HA UX OCHOBE. IIpOBOAUTE BBIUUCIICHHS
[I0 ypPaBHEHUSIM XUMUYECKUX pEakUMid, B TOM  4YHCIE
TEPMOXUMHUUYECKHUE PACUETEI

Pa3xex 7. Heopranuueckasi xummsi

7.1

HemeTaimisr

2

Ypox

15.

Hemeramnel. Ilonoxenne HemetaisioB B Ilepuoandeckoil cucreme

PaCKpLIBaTB CMBICJI N3y41aeMbIX MOHSATHH (BBIHGHHTI) ux

31




xuMHudeckux ayeMeHToB J[.M. MennmeneeBa m OCOOEHHOCTH CTPOCHWHS
aToMoB. Du3nuecKkue CBONCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAIIOB
(Ha mpuMepe KUCIopoa, cepsl, hochopa u yriiepoaa).

XUMUYECKUE CBOWCTBA BaXKHEUIIMX HEMETAJJIOB (TaJIOTCHOB, CEPBI,
aszora, Qocdopa, yriepoga W KpeMHHSI) U HX COSIWHCHHH (OKCHIIOB,
KHUCIIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpuMeHeHHE BaXKHEHIITUX HEMETAIIOB U MX COCTMHCHH.

XapakTepHbIC IPU3HAKN) U TIPUMEHSTH 3TH IIOHATHS IIPU OMUCAHUN
COCTaBa M CTPOCHHUSI BEIIECTB, AJISI OOBSICHEHNS OTACIBHBIX (DaKTOB
n sBiaeHUH. OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHU
CBOMCTB HEMETAJUIOB U MX COEAUHEHUIl ¢ yué€TOM CTpOEHHs HUX
aTOMOB M TOJIOKEHHMA B IleprHoaMdecKkoil cHCTEME XUMHYECKUX
anemenToB [I. W. MenneneeBa. XapakTepu3oBaTb (OIHMCHIBATH)
o0Iupe XMMHYECKHE CBOWCTBA HEMETAJUIOB, HMX Ba)KHEHIINX
COEIUHEHUH, MOATBEPXKIas 3TO ONMUCAHUE NPUMEPAMH ypaBHEHHI
COOTBETCTBYIOIIUX XUMHYECKHX peakuuil. XapakTephu3oBaTh
BIMSIHAE HEMETaJVIOB U UX COEAMHEHWH Ha JKUBbIE OpPraHU3MBI;
OINUCHIBATh NPUMEHEHUE B PA3IMYHBIX OOJACTSAX MPAKTUYECKON
JlesTenbHOCTH  4enoBeka  IloaTBep:knaTe — CyIIECTBOBAHHUE
TFECHETUYECKOM CBA3M MEXAY HEOPraHMYECKMMHM BEIIECTBAMU C
[IOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOLIMX XMMHMYECKUX PEAKLU.
PackpsiBaTh CYLIHOCTb
PEaKIii TTOCPENCTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca 3THX
peakuuil. IIpoBoauTh peakuuu, NOATBEPKAAIOIIUE XAPAKTEPHbIE
CBOMCTBA H3Yy4YaeMBIX BEILECTB, PACIO3HABATh OIBITHBIM ITyTEM
aHHOHBI, NPUCYTCTBYIOUIME B BOJHBIX pacTBopax. Mcmomb3oBaThb
€CTECTBCHHO-HAY4YHbIE  METOJbl IIO3HAaHUS —  IIPOBEACHHUE,
HaOMIOZIGHWe M ONMCaHWe  XHMHYECKOTO  JKCIEpHUMEHTa
(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIE OIBITHI, MPAKTHYECKUE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOTO SKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOUIUX PEAKIUN M JIenaTh
BBIBOABI Ha uX ocHoBe. CnenoBaTh MpaBHJIaM IOJIb30BaHUSA
XMUMHYECKOH Tocymnoil u  1abopaTopHBIM  00OpYZOBaHUEM.
IIpoBOAUTH BBIYMCIEHUS 10 YPAaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITeTBHO ~ TUIAaHMPOBAaTH M OCYHIECTBISITH  CBOIO
MO3HABATENIBHYIO AEATENBHOCTh; IPUHUMATh AKTUBHOE Y4acTHE B
IPYNIIOBOM YueOHOM JIesITeNbHOCTH

OKHCJIUTEIBbHO-BOCCTAHOBUTCIIBHBIX

7.2

MeTanisl

Ypok

16.

Merannsl.  Ilomoxxenue wmeramnoB B Ilepuoaunueckoit  cucreme
xumudecknx dnemeHtoB JI.MI. MenneneeBa. OCOOCHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK aTOMOB MeTauIoB. O0IKe GU3NIECKUE CBOMCTBA
MeTayutoB. CIITaBBI METAJUIOB. DJEKTPOXUMHUYESCKUHA P HANpsOKSHUH
METaJJIOB.

XuMudeckue CBOMCTBa BAKHEHITNX METAILIOB (HATPUH, KaJIHiA, KaJTbITHIA,
MarHui, ajJlOMHHUH, OUHK, XpPOM, JKEJIe30, MEIb) U HX COCAWHCHHU.

PackpbiBaTh CMBICT  HW3y4aeMbIX TMOHATHH  (BBIIETATH  UX
XapaKkTepHbIe MMPU3HAKK) YU IPUMEHSTh OTH TIOHATHUS TP OMHUCAHUH
COCTaBa M CTPOCHUS BEIIECTB, AJIs1 OOBICHEHUS OTIIENbHBIX (PaKTOB
n sBieHd. OOBICHATH 00IIMEe 3aKOHOMEPHOCTH B H3MEHCHHH
CBOMCTB 3JIEMEHTOB — METAJIOB M HX COEJUHEHHH ¢ ydE€ToM
CTpPOEHHUSI MX aTOMOB M MoJjiokeHusi B Ilepuonnyeckoil cucreme
xumuueckux anementoB J. U. MenneneeBa. Xapaktepu3oBaTb
(omuchIBaTh) OOIIME XHMHUYECKHE CBOWCTBA METAUIOB, WX
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OO6mme crocoOb! moy4eHust MeTauioB. [I[puMeHeHHe METAIIIOB B OBITY U
TEXHHKE.

DKCIEePUMEHTAIIBHBIC METOBI M3YYCHUS BEIICCTB M UX IPEBPAIICHUI:
M3yYeHHE KOJUIeKIMH "MeTaibl W CIUIaBbl", 0Opa3loB HEMETAJUIOB,
pelleHne SKCIepUMEHTAIbHBIX 3a7ad, HaONIOJCHHEe U OIHCAaHHe
JCMOHCTPAIIMOHHBIX W  JIA0OPAaTOPHBIX  OMBITOB  (B3aUMOJICHCTBUE
THIPOKCHU/IA AIFOMUHHMS C PACTBOPAMHU KHCJIOT U IIEI0YCH, KAUYeCTBEHHBIC
peaxyu Ha KaTHOHBI METAJUIOB).

PacueTHrle 3amaun.

PacueTsl Macchl BeliecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce WIH OO0BEMY OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, pacueThl Macchl (00beMa, KOJMYIEeCTBA BEIISCTBA) IPOIYKTOB
peakiuu, eclii OJTHO U3 BEIIECTB UMEET MPUMECH.

B)KHEHIINX COCAMHEHUH, TOATBEPXKIasi 3TO OIHMCAHUE MPUMEPAMHU
YpaBHEHHH COOTBETCTBYIOIINX XUMHIECKUX PEaKINii; TPUMCHEHHE
METAJUIOB B PA3IHYHBIX OOJIACTAX, & TAK)KE MCIIOIb30BaHNE UX IS
CO3JJaHUSI COBPEMEHHBIX MaTepuaioB W TeXHOIOTHH. OIHMCHIBATH
CIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3uH. PacKpeIBaTh CyIIHOCTH
OKHCJINTEIIBHO-  BOCCTAHOBUTEIBHBIX PEAKIUH  ITOCPEICTBOM
COCTaBJICHUs DJIEKTPOHHOTo OanaHca 3THX peakuuid. [IpoBoauTh
peaxiyy, MOATBEPKIAIONIUE XapaKTepHbIE CBONCTBA H3Yy4aeMBbIX

BCHICCTB, pacrno3HaBaTb ONBITHBIM HyTéM HWOHBI MCTAJIIIOB,
MPpUCYTCTBYIOIIIUE B BOJIHBIX pacTBoOpax. Hcnonb3oBath
€CTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HaHUA — IMpoBEACHUE,
Ha6JI}OIlCHI/Ie n OIINCaHNC XUMHUYCCKOI'O OKCIIEPUMECHTA

(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIC OIBITHI, MPAKTHYECKUE
pabotsl). [IpencraBnsTh pe3yabpTaTbl XHMHIECKOTO SKCIIEPHMEHTA B
¢dopmMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEaKkIWH W JeNaTh
BBIBOABI Ha HX oOcHoBe. ClenoBaTh MpaBHIaM MOJb30BaHUSA
XMUMHYECKOH TOoCymnodl ®  1mabopaTopHBIM  0OOpYZOBaHUEM.
IIpoBOaUTE BBIYMCIECHUS 10 YPaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITEeNIbHO ~ IIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
[IO3HABATEJIBHYIO NEATEIbHOCTD; NIPUHUMATh aKTUBHOE Y4acTHE B
IPYNIIOBOM yueOHOU eI TeNbHOCTH

Pa3zgen 9. Xumus 1 ;Ku3HbL

9.1

O6obmaroree
MOBTOPEHUE

2

17.

Pomp xuMum B o0OOECIIEYCHHH 3KOJOTHYECKOW, DJHEPTeTHYCCKOH U
MUIIeBOW 0e30MacHOCTH, Pa3BUTUU MeTUIMHBL [loHATHE O HAyYHBIX
METO/IaX TMO3HAHUS BEIIECTB M XUMHUECKHUX PEaKIIHid.

[IpencraBnernss 00 OOMMX HAYYHBIX NPUHIMIAX IIPOMBIIUICHHOTO
TIOJIYYEHUS] BaXKHEHIIINX BEIECTB.

UenoBek B MUpPE BEIIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIHHBIE
MaTepHabl, KOHCTPYKIIMOHHBIE MaTePHANbI, KPACKH, CTEKIIO, KEPaMHUKa,
MaTepuanbl U1 JIIEKTPOHUKH, OpraHWYecKHe U
MUHEpAIbHBIE YI00pEHUsI.

HaHOMaTepHaJbl,

XUMUS U 310pOBbE YEJIOBEKA: IIPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IIpenaparos, paBuiia 6e3011acHOT0 UCHOIB30BaHMUS IPENapaToB OBITOBON
XUMUHM B IOBCEAHEBHOM )XKU3HU.

Peanmzamusi MeXNpeAMETHBIX CBSA3€H TNPH  HM3Y4EeHHH oOmed u
HeopraHuuecko xumuu B 11 Kiacce ocymiecTBIsieTcs 4epes
UCIIONIb30BAaHME KaK OONIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, Tak H
NOHATUM, SBIIIOIIMXCS CUCTEMHBIMU JUIl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LUKJIA.

PackprIBaTh pOIb XMMHUU B PEIICHHN YHEPTETHUCCKUX, CHIPHEBBIX U
9KOJIOTHYECKUX TPOoOIEeM UeIOBEYeCTBa, OIHMCHIBATH OCHOBHBIC
HalpaBJICHUA Pa3BUTUA XUMHUYECKON HayKh MW TCXHOJIOT'UH.
IIpumensaTs npaBmiaa 0€30MaCHOTO OOpAIIEHHs C BEIIECTBAMH,
HCHOJIb3YyEMbIMU B HOBC@I[HeBHOﬁ JKU3HHU, TIpaBujia MOBCIACHUSA B
Henax cOepeXeHUs 30POBbS M OKPYKAIOLIEH MPHPOTHON Cpesl;
MOHMUMATh Bpel (OMAacHOCTh) BO3ZCWUCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEJICNICHHBIX BEIIeCTB cMbIch mokasarens [IJIK, moscHate Ha
MpUMepax CrrocoObl YMEHBIICHHS U IPEIOTBPAICHUS UX BPEIHOTO
BO3ACUCTBUA.  AHANM3UPOBATh W  KPUTHYECKH  OICHHBATH
HHPOPMALINIO, CBSA3aHHYI0 C XHUMHYCCKHUMH IIpOIlecCaMU U UX
BIMSIHUEM Ha COCTOSIHME OKpyxkaromeidl cpensl. lcmomp3oBath
MOJyYeHHBIE 3HAHMSI M TIPEJCTaBIeHHUS O cdepax IesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY
JUTsl OpUEHTAIlMK B BBIOOpEe cBoel Oymymiel mpodeccCHoHaIbHON
nestenbHOCTH. [IpuHHMMAaTh ydactue B OOCYXKICHHH IpobieM
XUMHYECKOM M DKOJOTMYECKOM HampaBJICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO TIO3MIIMIO TIO0 MpoOjeMe W Mpeasiaratb BO3MOXHbBIE
IIyTH €€ peLIeHUs
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OO0mme ecTeCTBEHHO-HAyYHBbIC TIOHATHS: HAy4IHBIA (HaKT, THIOTE3a,
3aKOH, TEOpHs, AaHalMu3, CHHTE3, KIaCCU(PUKAIHS, NePHOAUIHOCTD,
HaOJII0IeHUe, KCIIEPUMEHT, MOJICIMPOBaHIEe, H3MEPEHHE, SIBJICHUE.
duzuka: mMatepus, SHEprHs, Macca, aToM, JJIEKTPOH, IIPOTOH, HEHTPOH,
HOH, M30TOI, PaJHOaKTUBHOCTh, MOJICKYJIA, SHEPreTHYCCKUN YPOBEHB,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIeCcTBa, (hu3nuecKue
BEJIMYUHBI ¥ €TUHULBI UX U3MEPEHUS], CKOPOCTb.

Buomorus: kierka, OpraHm3M, OJKOcuCTeMa, Owocdepa, Makpo-
MHUKPO?JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

l'eorpadus: MuHepasbl, TOPHBIE IIOPOJBI, IOJE3HBIE HCKOMAeMbIe,
TOIUINBO, PECYPCHI.

TexHOMOTHS: XUMHUYECKast MIPOMBIIILICHHOCTb, METaILTyprus,
MPOM3BOJICTBO  CTPOUTENILHBIX ~MAaTEPHUAIOB, CEILCKOXO3SHCTBEHHOE
MMpOU3BOACTBO, nuIeBas MPOMBINIICHHOCTD, @apMaHeBTI/I‘-IeCKaH
MPOMBIIICHHOCTh, ~ MPOU3BOJCTBO  KOCMETHUYECKHX  IPENapaTos,
MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaos, ANIEKTPOHHAS
MMPOMBINICHHOCTh, HAHOTCXHOJIOTUH.

[IpomexxyTounas -
arrecraius B (hopme
nudpepeHnaIbHOTO

3ayeTa

Bcero: 34
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA XUMMUSA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

[TporpamMma yueOHOTO TIpenMera XUMHS peaiu3yeTcs B yueOHOM kabwHeTe XUMUH, B
KOTOPOH UMEETCsI BO3MOKHOCTh 00€CTIeYMTh CBOOOIHBIN OCTyM B IHTEpHET BO BpeMst y4eOHOTO
3aHSTHSI U B TIEPHOJ] BHEYICOHOU JIEATEIBHOCTH 00YJarOIIHXCS.

O6opynoBanHue 1a0OpaTOPHH M pabOYUX MECT JIabOPaTOPHUH:

— Paboune mecta Ha 25 oOyvaromumxcs

— ABTOMaTH3UpOBaHHOE pabouee MECTO MpernogaBaTes;

— HHaTtepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHasi J10CKa;

— Harnagasie nocoOust (KOMIUIEKTHI Y4eOHBIX TaOJUI], IJIAKAThI: «IIEPUOINUECKasi CUCTEMA
XMUMHYECKHUX 3JIeMEHTOB JI. V. MeHieneeBay, MopTPEThl BBIAAIONIMXCS YICHBIX-XHMUKOB);

— JlemoHcTpannoHHOE 000pymoBaHue (00IIero Ha3HAYCHHS U TEMaTHIEeCKHE HAOOPHI);

— JlabGoparopHoe ob6opymoBanue (001Iero Ha3HAYCHHUS U TEMaTHIECKHUE HAOOPHI);

— Crarnueckue, IMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

— KoMriekT TexHruueckoi TOKyMEHTallui, B TOM YHCIIE MMaclopTa Ha Cpe/IcTBa O0yUeHus,
WHCTPYKIINH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KomrmiekT yueOHO-MeTOANYeCKON JOKYMEHTAIINH;

— @oH/ OLIEHOYHBIX CPEJICTB I10 MPEAMETY;

6.2 UnopmanmoHHoe odecrniedeHne peajn3alui NpPorpaMmbl

B OubGnuoteunsiii ¢GoH BXOAAT y4uyeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOTTYIIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3allii UMCIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIUIO
00pa30BaTeNbHBIX TPOTPaMM HAYaJbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CPEeIHEro OOIIero
00pa3oBaHUsl OpPraHM3ALMSAMH, OCYIIECTBISIONIMMH OOpa30BaTEIbHYIO JEATEILHOCT U
YCTAHOBJICHHSI MTPEICIILHOTO CPOKA MCIIOJIb30BAHHS MCKIFOUYCHHBIX YUCOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  oOecriedeH  jgoctyna kK yueOHukam  OBC  Jlanb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611eo00pa3zoBaTeNIbHbIE PEAMETHI).

B obpazoBaTenbHOM IpoOIECCe UCIIONB3YIOTCS ANEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
U3 (QelepabHOTO TMepeuHs SJCKTPOHHBIX 00pa30BaTEBHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alud  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
o0Opa3oBaHus, yTBepXKJIeHHOro mpukazom MunmnpocBemeHuss Poccun ot 04.10.2023 N 738.
(3apeructpupoBano B Muntocte Poccun 02.11.2023 N 70799).

OcCHOBHbBIE HCTOYHUKH:

1. Tabpuensa O.C., OcrpoymoB WN.I'., CmagkoB C.A. Xwumwms: 10-if kmacc: y4eOHUK,
N3narensctBo «IIpocBemenuer, 2023 r.

1. Ta6puensa O.C., OctpoymoB W.I'., CmankoB C.A. Xumus: 11-i1 kmacc: y4eOHWK,
W3narensctBO «lIpocBemenney, 2023 r.

DJIeKTPOHHBIE 00pa30oBaTeIbHbIEC PECYPChI

1. VYpoxu no yue6HOMY npeamery «Xumusi»: 10-ii knace: PIAOY 11O «Axanemus MuH -
npocselieHus Poccum»

2. Ypoxu no yue6HOMY mpenmerty «Xumusi»: 11-if knace: PIAOY AIIO «Akanemust MuH -
npocsenieHus Poccum»
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O0P « cmam EI'D. Cpemnee obmiee oOpa3oBaHue. YUeOHBIH MOIYJIh IO PEHICHUIO
TPYIHBIX 3aaHUH TI0 yueOHOMY TipeameTy «Xumusi». 10-11 kmaccei», AO M3naTenbcTBO
«IIpocserenune»

D0P «Jlomamnaue 3ananus. Cpennee obiee oopazoBanue. «Xumusi». 10-11 kimaceb», AO
W3narensctBO «lIpocBemenne»

Tpenaxep «Ob6nako 3HaHu». Xumus: 10 kirace, OO0 «PuzukoH JIad»

Tpenaxep «O06nako 3Hanui». Xumust: 11 knace, OO0 «Duzukon Jlab»

36



