Ipunoxenue 5
k OIIOII CIIO 21.02.02 Bypenne He(TSHBIX U ra30BbIX CKBaXXUH

MUWHUCTEPCTBO OBPA30BAHMA U HAYKHU PECITYBJIMKU JAT'ECTAH

I'OCYIAAPCTBEHHOE BIOJDKETHOE ITPOOECCHUOHAJIBHOE OBPA30BATEJIBHOE YVUPEXXJIEHUE
PECITYBJIMKM JIATECTAH «TEXHUYECKUI KOJIJIEK UMEHU P.H. AILIYPAJIUEBA»

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA
OVYIL.0O7 XUMUSA

ba3oBrlii ypoBeHb
[TpeamerHas obmacts: EcTecTBeHHO-HAYYHBIE TPEIMETHI

CrrermanbaoCTh: 21.02.02 Bypenne HedTAHBIX U Ta30BBIX CKBAKUAH

KBaIII/I(i)I/IKaHI/Iﬂ BBIITYCKHHKA: TEXHUK-TCXHOJIOT

[Ipoduns nomyuaemoro npodeccuoHaTbLHOT0 00pa30BaHUs: TEXHOJIOTUISCKUN

Maxauxkaia, 2023 T.



OIOBPEHO
peIMeTHOM (IMKI0BOM) KoMHCcCcHel 00IIe00pa30BaTeIbHOTO UK.
[Ipeacenarens [I(L)K

W — A.A. OcmaHoBa

29 aBrycra 2023 1.

Pabouass mporpamma yuebHoro mnpeamera OVYII.07 Xwumus pa3zpaboTraHa Ha OCHOBE
TpeOOBaHUI:

— denepanbHOrO0  TOCYJAapCTBEHHOTO  O0pa3oBaTeNbHOIO  CTaHIApPTa  CPETHEro
npodeccuoHaibHOTO oOpa3oBanus 1o crnenuaibHocTu 21.02.02 bypenue HedTIHBIX U
ra30BBIX CKBAKWH, YTBEPIKIEHHOTO NpUKa3oM MUHHCTEpCTBA 00pa3oBaHUsS U HAYKU
Poccuiickoit ®eneparmu Ne 836 ot 15 centsOops 2022 1., (3apeructpupoBaH
MunncrepcTBoM foctumu PO 20 oktsaops 2022 r. N 70631);

— (¢denepanbHOrO0 TOCYJAPCTBEHHOIO OOpPa30BAaTEIBHOTO CTaHAApTa CpPEAHEro oOIIero
oOpa3oBaHMs, YTBEPKICHHOTO TNpHKa3oM MuHHCTEpCTBA 00pa3oBaHUS W HAyKU
Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

— mnonoxeHuit @enepalibHOI 00pa30BaTEIBHOINM MPOTPAMMBI CPEIHEro 0011ero 0opazoBaHus,
YTBEPKJIEHHOU mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. ®enepanbHoi
paboyeii mporpammsl 1o yueoHOMY npeamery "Xumus'" (6a30Bblii YPOBEHBD);
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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 3sena 21.02.02 bypenne HeTSIHBIX U Ta30BBIX CKBAXKHUH.

VYyeOHbIl IpenMeT XUMHUS TPUHAIICKUT MpeaMeTHol obmactu EcTecTBeHHO-Hay4dHBIE
npenmetel, I'OC cpexnero obmiero oOpa3oBaHUs, U 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.

Pabouas mporpamma mo xumuu pa3paboTaHa Ha OCHOBE TpeOOBaHHIl K pe3ynbTraraM
OCBOCHHS OCHOBHOI 00pa3oBaTenbHON mporpaMmsl, npenactaBieHHbIX B PIOC COO, ¢ yueTom
KoHnenmu npenogaBanusi yaeOHoro npeamera "Xumus" B 00pa3oBaTENbHBIX OpraHU3AIMIX
Poccuiickoit ®eneparnyu, peaan3yonx OCHOBHbIE 00pa30BaTeNIbHBIE IPOTPaMMbl, U OCHOBHBIX
MoJIOKEeHUH (enepanbHON paboueil mporpaMmbl BOCITUTAHHUS.

OcHOBY MOAXOJIOB K pa3pabOTKe NPOrpaMMbl IO XHWMHUHU, K OIPEACICHHUIO OOMIei
CTpaTeru 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHUSI O0yUaIOUIUXCA CPEeICTBAMU y4eOHOro mpeamMeTa
"Xumus" Ha 0a30BOM YpOBHE COCTaBWIM KOHUeNTyaabHble mnonoxeHuss PrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepKaHUsI, Pe3yIbTaTOB 00yUYeHUsS U TpeOOBaHUIN 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 XapaKTEPHCTUKUA HA KAXKAOM dTare H3y4eHHS
npeaMera, MpeAycMaTpUBaeT  MPUHIMUIBL  CTPYKTYPUPOBAHUS  COACPKAHHUS U
pacrnpeneseHus ero no KjiaccaM, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

— JaeT TpUMEpPHOE paclpeneieHre Yy4eOHBIX YacoB IO TEMAaTUYECKUM pasJienam,
PEKOMEHIyeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3YUEHHUsl 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, COJIEPIKATEITHLHON XapaKTePUCTUKH ITTAHUPYEMBIX
pe3yibTaTOB OCBOCHHMsS OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl  (JMYHOCTHBIX,
METalpeIMETHBIX,  TPEIMETHBIX), OCHOBHBIX  BHIOB  Yy4eOHO-ITO3HABATEIHHOM
JeSITeIbHOCTH 00YYaroIIerocst 0 OCBOECHUIO cosiepkaHus peaMera. I1o BceM Ha3BaHHBIM
MO3UIIMSIM B IIPOTPAMME 10 XUMHH COOJTI0/IEHA MPEEMCTBEHHOCTS ¢ (eiepalibHON paboueit
IPOTPaMMOii 110 XUMHH.

Xumuyeckoe oOpa3oBaHHE, I0JIydaeMO€ BBITYCKHHUKaMU 00I1e00pa3oBaTenbHON
OpraHu3aly, SBISETCS HEOTHEMJIEMON YacThI0 UX 0Opa30BAHHOCTU U CIYKUT 3aBEpPLIAIONIUM
ATANOM pean3aliii Ha COOTBETCTBYIOMIEM 0a30BOM YPOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYIIHX
LIEJIOCTHOM CUCTEME XMMHUYEeCKoro oOpaszoBaHus. KitoueBble IIEHHOCTH KAacalOTCsl MO3HAHUS
3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIICH KYJIbTYpHl UYEIOBEKAa, a TaKKe
HKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3J0pOBbIO W MPHUPOJHON Cpefe.
Peanusyercs xummmdeckoe oOpa3oBaHHe OOydYalOMIMXCS CpPEICTBAMH yd4eOHOTO TMpeameTa
"Xumus", coziepkaHue U MOCTPOEHUE KOTOPOTO OIpeJeNIeHbl B IPOrpaMMe 10 XMMHUU C YYE€TOM
cnenu(UKM HAayKW XUMHH, €€ 3HA4CHUs B IMO3HAHWW TPHPOJBI W B MAaTEPUAIBHOW KHU3HH
oOrmiecTBa, a TakkKe C Yy4eTOM OOHIMX IIeJiel M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero obmiero oopazoBanus B Poccuiickoit deneparun.

ITpu popmupoBanuu coaepxkanus npeamera "Xumus'" yITeHbI CIEIYIOIIe MOJ0KEHHS O
cnenndrke U 3HAYCHUH HAYKW XMMUU.

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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MBILUIEHHSI, B CO3JaHHME LEJIOCTHOTO MPEICTaBIeHHs] 00 OKpYXalolleM MHUpE Kak O €IUHCTBE
MIPUPOJBI U YeJIOBeKa, KOTopoe (GpopMHUpyeTcs B XUMUU Ha OCHOBE MOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIIETO0 MHpPA, OCO3HAHUS B3aMMOCBSI3U MEX]Yy CTPOCHHMEM BELIECTB, HX
CBOMCTBaMH U BO3MOXKHBIMU 00JIACTSMU TPUMECHEHUSI.

CoBpeMeHHast XuMUs KaK HayKa CO3UIaTeIbHasl, HAyKa BBICOKUX TEXHOJIOTMI HalpaBJIeHA
HA peIICHHE TJIOO0ANBHBIX MPOOJIEM YCTOWYMBOTO PpPAa3BUTHS UYEIOBEUECTBA - CHIPHEBOM,
SHEPreTUYeCKOM, MUIIeBON, HKOJIOIMYECKOl O0€30MacHOCTH M OXpaHbl 3/I0pOBbsA. TecHO
B3aUMOJICUCTBYSI C JPYTMMU €CTECTBEHHBIMU HAayKaMM, XMMHS CTaja HEOThEMJIEMOW 4YacTbIO
MHUPOBOH KYyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TPyAa U KU3HU KaXJO0ro 4ieHa
oOuiecTna.

B coorBercTBUM ¢ OOmMMMM IENSIMU W NMPUHLUIIAMH CoJepkaHue mpeamera "Xumus'
(0a30BbBIil ypOBeHb W3YYCHHs) OPHEHTHUPOBAHO IPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO
MOJIFOTOBKY OO yUaOIIUXCsl, HEOOXOAUMYIO UM sl BRIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIICITHOTO BKIFOUEHUS B JKU3HB COLIMYMA, MPOJIOJKEHUST 00pa30BaHus B PA3IMYHBIX 00IACTSIX,
HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

Cocrapnsromumu  npeamera "Xumus" sBsitoTcss 0a3oBble Kypcehl - "OpraHuyeckas
xumusa" 1 "OO1as U HeopraHuyecKkass XuMuA'", OCHOBHBIM KOMIIOHEHTOM COJAEPKAaHHsI KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKONH XUMUHU (C BKJIFOUEHHUEM
3HAaHUU U3 00LIEH XUMHUH) U OpraHnYecKor XuMuu. opMUPOBaHUE TAHHOM CHCTEMbI 3HAHUN TTPU
W3YYCHUU TIpeMeTa 00ecIiedrBacT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOO0OPAa3Hs BEIIECTB
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 CUCTEMHOTO MOJXOAa K U3YUYEHUIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpENEICHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce oOpraHudeckoil XMMHM BELIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHEHHH, 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 AKTHUBHBIX COCAMHEHMHA. B Kypce OpraHuyeckoil XMMUU MOTY4aroT
pa3BuTue CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero 0Opa3oBaHUsI TEpPBOHAYATILHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIacCU(PHUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B mpenmere "Xumus" 6a30Boro ypoBHSI paccMaTpHUBAeTCS W3YYCHHBIH TEOPETHUECKHIA
MaTepuai 1 (PaKTOJIOrHUYECKUE CBEICHMSI O BEIIECTBAX U XMMHUYECKOU peakiiuu. Tak, B 4aCTHOCTH,
B Kypce "OOmas u HeopraHuyeckas XuMusa" 0oOydaromIUMCS MPEAOCTaBISETCS BO3MOXKHOCTH
OCO3HATh 3HAYECHHE TMEPHOJUYECKOT0 3aKOHA C OOIIETEOPETUYECKHX M METOJO0JIOTHUYECKHX
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 XUMUYECKUX PEAKIUSIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
JIOTIOJIHAETCS. C 3JEMEHTAaMU COJEpPKaHUs, MMEIOIIMMHU KYJIbTYPOJOTMUECKUH W TPHUKIaJHON
XapakTep. DTH 3HAHHS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XUMHUH C JPYTUMU HayKaMu,
PacKpbBIBAIOT €€ POJIb B O3HABATEIHHOM U MPAKTUYECKON JIEATEIHHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUH U MPAKTUIECKUX TPUIIOKEHU I
XHMHHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICTUBATH HHPOPMAIUIO U IPUMEHSTH €€ s
TIOTIOJIHEHUSI 3HAHUH, PEIICHUS HHTEIIEKTYATbHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEOBATEIHCKUX
3anad. Comeprkanue yaeOHOro npeamera "Xumus'" JaHHOTO YPOBHS H3y4eHUSI OPUEHTHPOBAHO Ha
dbopMupoBaHHE Y OOYYAOIINXCSI MHPOBO33PEHUYECKOM OCHOBBI JIJIsT TTOHUMaHUST (HUIOCO(PCKUX
uaed, TaKuX Kak: MaTepUalbHOE€ €JAMHCTBO HEOPraHMYECKOrO0 M OpPraHUYeCKOro MHpa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTABOM W CTPOEHHUEM, MO3HABAEMOCTH MPHUPOTHBIX
SBIIEHUN TIyTeM OKCIEpUMEHTa M PpEUICHUS NPOTHUBOPEUYHA MEXIy HOBBIMH (aKTaMu U
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TEOPETUUECKUMHU IIPEINOCHUIKAMH, OCO3HAHUE POJIN XMMHUHU B PEILICHUH SKOJIOTMUECKUX MTPOoOIeM,
a TaKoke MpobseM cOepexeHNs SHEPTeTUIECKUX PECYPCOB, CHIPhs, CO3AaHNsI HOBBIX TEXHOJIOTUI
U MaTepHUaJoB.

B mutane pemeHus 3amad BOCIUTAHMSA, PA3BUTUS M COLMAIM3ALUHN  OOYUYaAIOIIMXCS
IOPUHSITHIE MPOTPaMMON MO XUMHH TMOJAXOAbl K ONPEACNICHUI0 COJEP)KaHUS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMHUPOBAHHE Yy OOYUYAIOIIUXCS YHHBEPCATBHBIX YUCOHBIX
NeicTBUi, uMeroumx 0a30BO€ 3HAUEHUE JUISl PA3IUYHBIX BHJIOB JIEATEIBHOCTH: pPEIIEeHUs
npo6iem, IoUCKa, aHaInu3a U 00paboTKH HH(pOpMAIUK, HEOOXOJUMBIX Il IPUOOPETEHHSI OTIBITA
MPAKTUYECKON U HUCCIIEeI0BATENIbCKON JIEATENbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B MO3HAHUU
XUMUU.

B npakTuke npenogaBaHus XMMUU Kak Ha ypOBHE OCHOBHOT'O 0011ero 00pa3oBaHus Tak U
Ha YPOBHE CPEAHEr0 00I1ero oopa3zoBaHus, P ONPEIEICHUHN COAEPKATEILHON XapaKTePUCTUKU
nene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPaJUIMOHHO
npu3HaeTcss (OPMHpPOBAHHME OCHOB XHMHMYECKOW HAyKHM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
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 0A30BOM YPOBHE SIBIISIOTCS:

— (opmupoBaHue cHUCTeMBbl XHMHUYECKHMX 3HAHUM Kak BaKHEHIIEH COCTaBJsIONIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHMpA, B OCHOBE KOTOPOH JIeKaT KJIIOYEBBIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHUE U
MOHUMAHWE CYIIHOCTU JIOCTYMHBIX OOOOIICHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHUE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHUS;

— (GopMHpOBaHHME U PA3BUTHE NPEJCTABICHUNA O HayYHbIX METOAAX [O3HAHUS BEILECTB U
XUMHUYECKUX DPEAKIMM, HEOOXOIUMBIX JJIsi IPUOOPETEHHs] YMEHUI OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBICHUI, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUYECKON U
MMOBCEAHEBHOM KU3HU;

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

CopepxarenpHas XapakTEpUCTHKA LIEJIEH U 3a1a4d U3y4eHHUs IpeaMeTa B IporpaMme 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMH B CHCTEME
oOpa3zoBanus. CeroiHs B NpenoJaBaHUM XUMHM B OOJbIIEH CTENEHH OTIAeTCs MPearodYTeHue
MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4deHMs, OPHEHTHUPOBAHHOM Ha MOJITOTOBKY
BBITYCKHHKA 00I1€00pa30BaTeIbHOM OpraHu3alyy, BIaJCIOUIero He HaOOpoM 3HaHMM, a
(GYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMH aKTHBHOIO IOJTYYECHHUS
3HAHUU U IPUMEHEHUS UX B PEaJbHOM )KM3HU U1l pELICHUS] TPAKTUYECKHX 3a]1a4.

B »T0i1 cBs3U npu n3yuenun npeamera " Xumus'" JOMUHUPYIOIIEE 3HaYECHUE IPUOOPETAIOT
TaKue 1eJIM U 3a/1a4u, KaK:

— ajanrtanus OOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHNE MHTEIUIEKTYaIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSTEIIBHOMY NPUHATUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

— (QopMmupoBaHHE Yy OOYYaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOLINX YHUBEPCAIBHOE 3HAUEHUE Ul PA3NIMYHBIX BHUJIOB JEATEIBHOCTH: PEIICHUS
npo0iieM, MoucKa, aHaau3a 1 00paboTKK HHPOpMALK, HEOOXOAUMBIX I IPUOOpETEHUS
OIIbITA IEATEIBHOCTH, KOTOPAsl 3aHMMAET BaKHOE MECTO B IIO3HAHUU XUMHH, a TAKXKE JUIS
OLICHKH C TMO3UIUI HKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUS BELIECTB U
XUMHUYECKHX IIPOLECCOB HA OPTaHMU3M UYEJIOBEKA U IPUPOAHYIO CPENY;



— pa3BUTHE NO3HABATEJbHBIX UHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CHOCOOHOCTH CaMOCTOSITEIFHO MPUOOpPETaTh HOBBIC 3HAHUS 110 XMMHUHU B
COOTBETCTBUM C JKM3HCHHBIMH MOTPEOHOCTSIMH, HCIOJb30BATh  COBPEMEHHBIC
nH(OPMaLMOHHBIE TEXHOJIOTUU JUIA MOMCKA M aHaIu3a y4eOHOW M HAyYHO-TIOMYJISIPHOMN
UH(POPMALIUU XUMHYECKOTO COJICPKAHUS;

— (¢dopMupoBaHHE U pa3BUTHE Y 00YUAIOIINXCS aCCOLIMATUBHOTO U JIOTHYECKOTO MBIIIIJICHHUS,
HAOJI0IATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIHMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

— BOCHHUTaHHE Yy OOydJaromuxcsi yOeXIEHHOCTH B T'YMaHHUCTHYECKOW HaIlpaBICHHOCTH
XUMHUHM, €€ BaXXKHOM pOMM B PpEIIEHWH TJI00ANbHBIX MPOOJeM pPalUOHAIBHOTO
NPUPOONOIB30BAHNSA, TONOJHEHUSI JHEPreTHYECKHUX PECYypcoB U  COXpaHEHHUs
MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOUICHHUS! K IPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OTIBITA UCIIOJIb30BAHMS MTOTyYSHHbBIX 3HAHUN
JUIsL TIPUHSATHS TPAMOTHBIX pELICHUM B CUTYyallUsIX, CBSI3aHHBIX C XHUMHYECKUMH
SIBJICHUSIMU.

Henmu m 3amaun u3yudeHus npeamera "Xumus" MOTYYWIA MOAPOOHYIO METOAMYECKYIO
MHTEpIIpeTaluio B pasaene "[Inanupyemble pe3yabTaTbl OCBOSHHS IPOrPaMMBbI IO XUMHUHK", TAKUM
o0pa3om o0ecre4eHo YeTKOoe MPEACTaBICHHE O TOM, KaKhe 3HaHUS M YMEHHUS UMEIOT MPsSMOe
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(hOPMUPOBAHHOIN BHYTPEHHEHN MMO3UIMEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpPUCHTAIMI, TO3UTHBHBIX BHYTPEHHHX YOEXKICHHHA, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITAa U OIBITA JESITEILHOCTH B
IpoLecce  pealn3allud  CPEeICTBaMM  Y4eOHOro  MpeAMeTa OCHOBHBIX  HalpaBleHUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynprare wusydeHuss ydeOHOTO mipeaMmera XuUMHsA 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
00yyaromerocst Kak akTHBHOT'O M OTBETCTBEHHOTO WICHA
poccHiicKOTo 00I1IeCTBa;

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

—  TIPUHATHE TPAAUIMOHHBIX HAIIHOHAIIBHBIX,
00111eueIIOBEYECKIX TYMAaHUCTHIECKNX 1
JIEMOKpPaTH4YECKUX IEHHOCTEH;

—  TOTOBHOCTH NPOTHUBOCTOSATH HICOJIOTHH SKCTPEMHU3Ma,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLMAJIEHBIM, PEINTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM
MpHU3HAKaM;

—  TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTD B
MHTEpecax rpakJAaHCKOro 00IIecTBa, yuacTBOBATH B
caMOYIpaBJIeHNH B 00IIe00pa30BaTeIbHON 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
JEeSITETHbHOCTH TIPU CO3JJaHUN YICOHBIX
MIPOEKTOB, PEUICHUH YUCOHBIX U
MO3HABATENBHBIX 33124, BHITTOJTHEHUH
XUMHYECKHUX IKCIIEPUMEHTOBR;

— CIOCOOHOCTM ~ MOHMMAaTh W IPUHUMATH
MOTHBBI, HAMEPEHUS, JOTMKY M apTyMCHTBI
JIPYTUX TPU aHAU3e pa3IMIHBIX BHIOB
Y4eOHOI NesITeIbHOCTH;




T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ
JACATCIBbHOCTH,

NaTPpUOTUUICCKOTI'O BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCThH POCCUICKON TPaXKTAHCKOM
UIGHTUYHOCTH, NAaTPUOTU3MA, YBAKEHHS 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 IPUPOJHOMY HACJIEAMIO, TAMATHUKAM,
TpaguiuaM Haponos Poccun, noctmkenusim Poccuu B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
uyeitHas yoexxJeHHOCTh, TOTOBHOCTb K CITY)KCHUIO U
3amute OTedecTBa, OTBETCTBEHHOCTS 3a €ro Cyab0y;

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
JOCTHXEHUS 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 yXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapo/Ia;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U TPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYACh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNUBOTO
Oynymuiero;

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 MTPAaBOBBIX 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 JEATEIILHOCTBIO;
AKTUBHOE HENPUATHE BPEIHBIX MPUBBIYEK U UHBIX (OPM
MPUYMHEHHS Bpeia GU3NUECKOMY U ICHXUYECKOMY
310pOBbIO;

4) GpopMupOBaHHUS KyJIbTYPbI 30POBBSI:

MTOHUMAaHUA [IEHHOCTEH 3710pOBOTO 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;

MMOHUMAaHHS [IEHHOCTH TIPaBIIT
WHIWBUYAIEHOTO U KOJUIEKTUBHOTO
0e30I1aCHOTO MMOBEICHUSI B CUTYAIHSIX,
YTPOXKAFOIIUX 3OPOBEIO U KU3HU JTIOACH;
OCO3HAHHSA MOCIEICTBHIA U HEIIPUATHS
BPEIHBIX IPUBBIYEK (YIOTpEeOIeHUS
AJIKOT0JIsI, HAPKOTHKOB, KYPEHH);

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTH K TPYJly, OCO3HaHHE IEHHOCTH MacTepCTBa,
Tpyaomoooue;

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

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

TOTOBHOCTB M CITOCOOHOCTH K 00Pa30BaHMIO U
camM000pa30BaHMUIO HA IPOTSHKEHNN BCEH JKHU3HM;

5) TpynoBOTO BOCTIMTAHUS:

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

YCTaHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUU
MPaKTUYECKUX 3a]1a4 COLUAIbHON
HaNpaBJIEHHOCTH (B paMKaxX CBOETO KJacca,
IIKOJIBI);

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

YBa)XEHUS K TPYAY, JIOASIM Tpyia U




pe3ysbTaTtaM TPYI0BOM JeATeIbHOCTH;

—  TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHIUBHYaIbHON TPACKTOPUH 00pa30BaHHUs,
Oynay1iel mpodeccuu u peanuzanuu
COOCTBEHHBIX KHU3HEHHBIX [UIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN 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
SKOJIOTUYECKUX MPoOIIeM;

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

AKTUBHOE HETIPUATUE NEUCTBUMN, IPUHOCSILIUX BpeL
OKpYyXarolleu cpene;

yYMEHHE TIPOrHO3UPOBaTh HEOIAronpusITHEIC
SKOJIOTUYECKHUE MOCIIEACTBUS NPEANTPHHAMAEMBIX
JIEHCTBUY, NIPENOTBPAILATD UX;

pacuIpeHye OmbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaIlpaBJIeHHOCTH;

6) PKOJIOTHYECKOTO BOCIIUTAHUS:

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

—  TOHUMAaHUsA TI00aTBHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM, BIUSIHUIL
9KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE
MIPUPOJIHON U COLIMAIIBHON Cpebl;

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

—  aKTHBHOI'O HENPUATUA AEHCTBUH,
MPUHOCSALINX BpPE OKpYXKarouei
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,
KOMMYHHUKAaTUBHOM U COLIMATIbHON
MPaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTHBOCTOSITh HICOIOTHU XeModoounwy;

HCHHOCTHU HAYYHOT'O TO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIIeCTBEHHOM MTPAKTUKH, OCHOBAaHHOTO HA AMAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJINKYIBTYPHOM MHUDE;

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

OCO3HAHHE [IECHHOCTU Hay4YHOH AEATEIbHOCTH, FTOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U UCCIEN0BATENBCKYIO
JeSTeIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

7) ICHHOCTH HayYHOT'O TIO3HAHUS:

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

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

—  yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH
XMMUH JIJIsI COBPEMEHHOW 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
9KOJIOTUYECKOH 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 TTOYYeHHUS JOCTOBEPHBIX BHIBOJIOB;

—  CIIOCOOHOCTH CaMOCTOSTEIHEHO
UCIIOJIb30BaTh XUMHYECKHE 3HAHUS IS
penieHust mpoOeM B pealIbHBIX )KU3HEHHBIX
CUTYaIUsIX;

—  HMHTepeca K [T03HAHHIO U
HCCJIeJ0BATEIbCKON AEATEIBHOCTH;

—  TOTOBHOCTH H CIIOCOOHOCTH K
HETPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHHIO, K aKTHBHOMY
HOJTy4EHHIO HOBBIX 3HAHUH 110 XUMHUH B
COOTBETCTBHH C )KU3HEHHBIMH
HOTPEOHOCTSIMH;

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

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUS yueOHOTo npeameTa "XuMus'" BKIIOYAIOT:

— 3Ha4YuMBble JUIS (dbopmupoBanus MHPOBO33PEHHUS o0y4aromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaoLUe
LIEJIOCTHOCTh HAy4YHOH KapTUHBI MHpa M CHEHU(PHKY METOAOB MO3HAHU,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BELECTBO, YHEPIUs, SBIICHUE,
IpoIecC, CUCTEMa, HAyYHbIH (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHNE, HAOIIOJeHNE, N3MEPEHHE, IKCIIEPUMEHT U JIPyTHeE);

— yHHMBepcajbHble Yy4eOHble JAeUCTBUS (IIO3HABATENbHbIE, KOMMYHHMKAaTHBHBIE,
peryiasTUBHbIE), oOecreunBaromue GopMupoBaHue (pyHKIMOHAIBHON IPaMOTHOCTH
1 COLIMAJIbHOW KOMIETEHIIMH 00Yy4aroInXCsl;

— CIIOCOOHOCTh OO0YYaIOUIMXCS HCHOJb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKME 3HAaHUS M  yHMBEpCaJbHble Yy4deOHble JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrate wu3yueHus yuyeOHOro mpeamera Xumua y oOydamomerocs OyayT
copMUpOBaHbl MeTaNpeIMeTHbIe pe3yJbTaTbl, OTPAKEHHbIE B YHHMBEPCAJIbHBIX Y4EOHBIX
NeHcTBUSAX, a HUMEHHO — [IO3HaBaTelbHbIE YHUBEpCalbHble y4yeOHble  JIeiicTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS J1€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

Osnanenne a) 0a30BbIe JIOTUIECKHUE JIEHCTBUS: 1) 6a30BBIC JTOTHUECKUE JCHUCTBYSI:

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 0000IeHNS;
OIPENENIATH IeIH CATCIBHOCTH, 33/1aBaTh
mapaMeTPhl U KPUTCPUH UX TOCTHIKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPCYUHUS
B pacCMaTPUBAEMBbIX SIBICHHUSX;

BHOCHTH KOPPEKTUBBI B [ICSITEINLHOCTD,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LeJISIM, OL[CHUBATh PUCKH TOCIIEICTBUIN
JIEATENBHOCTH,

pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU
PEIICHUH )KU3HEHHBIX MPOOIIEM;

JIOCTHOKEHUSI, COOTHOCHTh
Pe3yIbTATHI JCSITEIBHOCTH C
MMOCTaBJICHHBIMU ITICIISIMH;

— 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 KJacCU(UKAIIH BEIIECTB 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,
(hopMyIHPOBATH BHIBOJBI U
3aKIIFOYCHUS;

— IPUMCHSITh B TPOLIECCE MTO3HAHUS,
UCIIOJIb3YEMbIC B XUMHU
CHUMBOJIYECKUE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBATH MOICTbHBIC
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 XMMUYECKUX
peaxkuuil.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHS:

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

COCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHus TPaKTUUECKHX 3a7ad,
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 THUITA MBIIUICHHS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KITFOYEBBIMY MTOHATUSIMHU ¥ METO/IaMU;
CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACSITEITLHOCTH U
KU3HEHHBIX CUTYAIUsIX;

BBISIBIISITh PUIMHHO-CJICJICTBEHHBIE CBSI3H U

2) 6a30BbIC UCCIICIOBATEIBCKIE

IEUCTBHUS:

— BJIaJIeTh OCHOBaMHU METOJIOB
HAYYHOTO TTI0O3HAHHS BEIICCTB H
XIMHYCCKHIX PEaKITii;

— (opMyIHPOBATh LETH U 3a1a4H
UCCIIEIOBaHNUS, UCTIOIb30BATh
MOCTABJICHHBIC H CAMOCTOSTEIILHO
c(hopMyJIUpPOBaHHBIE BOIIPOCHI B
Ka4€CTBC MHCTPYMCHTA MO3HAHUA U
OCHOBBI JUISI (HOPMHUPOBAHUS
TUIIOTE3BI TI0 NPOBEPKE
MIPaBHIBLHOCTH BBICKA3bIBACMBIX
CyX/IeHUIl;

— BJIaJICTh HABBIKAMU
CaMOCTOSTEIFHOTO TUIAHUPOBAHUS U
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 MOJyYEHHBIE B XOE
peILICHHUS 331241 Pe3yIbTaThl, KPHTHICCKH
OLICHUBATh UX JIOCTOBEPHOCTE,
IPOTHO3UPOBATH H3MEHCHUE B HOBBIX
YCIIOBUSIX;

— JlaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM,
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,

— yYMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MpeIMETHBIX 00IacTel;

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

— CTaBHUTh NPOOJIEMBI H 3aJa4H, JOIIYCKAIOLIHE
AIbTCPHATHBHBIC PEILCHUS;

HCCIICAOBAHMSI, COCTABIIATE
000CHOBAHHBIH OTYET O
IpoJieNlaHHO pabore;

— nproOpeTarh ONbIT
HCCIIEI0BATENbCKON U IPOEKTHOM
JeSTeIbHOCTH, POSIBIISITH
CITIOCOOHOCTBH U TOTOBHOCTH 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(pOpMALIUK U3 UCTOYHUKOB 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 POPMY TIPECTABICHHS 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 3314 C COOJII0/IEHHEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcochepekeHus, MPABOBbIX U
ITHYECKUX HOPM, HOPM HH(DOPMALHOHHO
0e30I1aCHOCTH;

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

3) pabota ¢ nHOpMAaTHEH:

— OpHEHTHPOBATHCS B PASIHMYHBIX
HCTOYHMKAX HH(popManmu
(Hay4JHO-TIOMYJISIpHAS JINTEPATYPA
XUMHYECKOTO COJICPIKaHMUS,
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, HEOOXOIUMON IS
BBITIOJTHEHHS Y4EOHBIX 3a1a4
OIIPE/IeTICHHOT'O THIIA;

— NpHOOpETaTh OTBIT UCIIOIB30BAHMUS
HHPOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

—  CaMOCTOSITEJIBHO BHIONPATH
ONTHMANIBHYIO hopMy
NPEe/ICTaBICHUS HHPOPMAIIUU
(cxeMsl, rpad UKy, TUarpamMmel,
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 KOMMYHHKAITHH BO BCEX — 3aJaBaTh BOTPOCHI 10 CYIIECTBY
KOMMYHHUKATHBHBIM cepax KU3HH; 00CyXJaeMoi TeMBI B X0J1e

U JEUCTBUIMHU:

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

— BIAJETh Pa3IMYHBIMHU COCOOAMU OOIIECHHS
Y B3aUMOJEHCTBUS;

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

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

JIMAJIOTa W/WITH AUCKYCCHH,
BBICKa3bIBaTh UJICH,
(dbopMyIHpOBaTH CBOM
NPEIUI0KEHHS] OTHOCHTEIIBHO
BBITIOJTHEHHS TIPEUI0KEHHON
3a7a4H;

0) coBMeCTHasl ICATSIBHOCTD:

— MOHMMATh U UCHOJIb30BaTh NIPEUMYILECTBA
KOMaHTHOH ¥ WHAWBUIYAIEHOW PaOOTHL;

— BBIOMpATh TEMATUKY W METO/BI COBMECTHBIX
JICHCTBUH ¢ y4ETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO WICHA KOJIJICKTUBA;

— 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;

— TpenjaraTh 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,
MIPOSIBIIATH TBOPUECTBO 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 HCCIIeIOBaHHIO CBOHCTB
M3y4aeMbIX BEIECTB, pealn3aluu
y4eOHOr0 MPOEKTa 1
(bopMyIHPOBaTh BHIBOIBI 110
pe3ysbTaTtaM MpOBEJICHHBIX
HCCIICIOBAaHUH MyTeM
COTJIACOBAHUSI MTO3HIUI B XOJIE
00CyxIeHus 1 0OMEHa MHCHHUSMHU.

Osnajenue
YHHUBEPCAIbHBIMH
PEryISATUBHBIMH
JNEWCTBUSIMU

a) cCaMOOpTraHMU3aIHsI:

— 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,
ompeensis ee 1efu 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 XUMHUYECKUX PEAKIIUIX;
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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 1T0 X CHI)KEHHIO;

B) SMOIIMOHAIbHBIN HHTEINJIEKT,
npeAnosaraomui chopMUPOBAHHOCTb:
CaMOCO3HAHUSA, BKIIOYAIOIIETO CIIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHUE,
BUACTH HAlIPABJICHUA Pa3BUTHUA
COOCTBEHHOW 3MOLIMOHATILHOM Cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHNS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MTOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHATBEHBIM H3MEHEHUSM U IIPOSIBISAT
I'MOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTUBALlUU, BKIIOYAIOIIECH
CTpEeMJICHUE K JIOCTIKEHHUIO LIENU U yCIEXY,
ONTUMU3M, MTHUIIUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTI), HUCXOoas N3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIEHOE 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:

OCYILIECTBIISATH CAMOKOHTPOITb
CBO€EH JIeATEILHOCTH Ha OCHOBE
caMoOaHajn3a U CaMOOIICHKH.

T) IpuHATHE ce0s U JPYTUX JI0ei:

MPUHUMATH Ce0s1, MIOHUMAasi 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 cebs U IPYTHX:

NPUHUMATH ce0sl, IOHUMAas CBOU
HEJIOCTaTKU U JOCTOMHCTBA;
NPUHAMATh MOTHBBI M APTYMEHTHI
JIPYTHX IIPY aHAJIN3E PE3YJIbTaTOB
JIeSITEIIbHOCTH;

NPU3HaBaTh CBOE TIPaBO U IPaBO
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 Pa3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a M HMHTEpIpETaliu
uHpoOpMaUu ¥ UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBIIOJIHEHHUS 3a1ad4 IpodecCHOHATHHON
JeSITEIbHOCTH;

OK 03. [TnmanupoBaTh 1 pean30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENbCKYIO JIEATEIbHOCTh B MpodeccruoHalbHOM cdepe, UCHOIb30BaTh
3HaHUS M0 (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalHX;

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

OK 05. OcymiecTBiasTh YCTHYIO U NHCbMEHHYI0 KOMMYHUKALIMIO Ha TOCYJapCTBEHHOM
si3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX O0IIEYEeIOBEYECKUX IIEHHOCTEH, B TOM YHUCIIe
C Y4eTOM TrapMOHHU3ALUM MEKHALUOHAJIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHUM, MPUMEHSThH
CTaHapThl aHTUKOPPYIIIUOHHOTO TTOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpeabl, PECYpcOCOEPEeKEHUIO,

INPpUMCHATbL 3HAHUA 00 H3MEHEHUH KJIMMara,

IMPHUHIUIIBI 6Cpe)KJIPIBOFO IMpOU3BOJCTBA,

3¢ (EeKTHBHO JCHCTBOBAThH B YPE3BBIYANHBIX CUTYAIINSX;

OK 08. Ucmonb3oBath cpencTBa PU3NYECKON KyIbTYpPhI ISl COXPAHEHUS U YKPETIJICHUS
3JI0pPOBBS B TIpoIiecce MPo(HecCHOHALHOM NeSTSIIbHOCTH U TIOIePKaHMsI HEOOXOIMMOTO YPOBHS
bu3nYecKoil MOArOTOBIEHHOCTH;

CoorHomenue o0mmx kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HeQTAHBIX U
ra3oBbIX CKBaKHH, JMYHOCTHBIX Pe3yJIbTATOB M MeTAINIPeIMEeTHBIX Pe3y/1bTaTOB

O0mue KOMNEeTeHI U
dIocC CHo 21.02.02

JIM4HOCTHBIE Pe3yabTaThl
®OII COO

Meranpeamernbie pe3yabrarsl ®OII COO

OK 01. Beibupats
CIoco0BI pelIeHNs 3a1a4
poheCCHOHATBHOM
JeATEIbHOCTH
MPUMEHHUTENHHO K
Pa3IHYHBIM KOHTEKCTaM;

7) IEHHOCTH HAyYHOTO TIO3HAHMUS:

— cdopMuEpoBaHHOE
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKH u
00IIIeCTBEHHOH MTPAKTHUKH;

—  TIOHUMAaHHSA crenuuKu
XUMHHU KaK HAYKH, OCO3HAHUSL
ee ponmd B (QOPMHUPOBAHUH
pallMOHATBFHOTO  HAYYHOTO
MBIIILTCHUS, CO3/IaHUH
[ENIOCTHOTO  TIPEICTABICHUS
00 OKpyXarleM MHUpEe KakK O
€IMHCTBE MPUPOIBI u
YeJI0BeKa, B MO3HAHUHT
MPUPOIHBIX
3aKOHOMEPHOCTEH U PELIEHUN
npobiem COXpaHCHHS
MIPUPOIHOTO PABHOBECHS,

— yOexnaeHHOCTH B 0co0oid
3HAYMMOCTH  XUMHH  JUIA
COBPEMCHHOW ITUBUIIN3AIUH:
B €€  TIyMaHHCTUYECKOH
HaIlpaBJIEHHOCTH W Ba)XHOU
POJI B CO3JIaHUH HOBOM 0a3bl
MaTepHuaabHOU KYJIBTYDBI,
peueHun rI00ATEHBIX
nmpobiem YCTOMYUBOTO
pa3BUTHA dYeEJIOBEYECTBA -
CBIPHEBOM, JHEPreTUYECKOil,

OBnajgeHne yYHUBEPCATHHBIMH  TO3HABATECIHHBIMU

IEUCTBUSIMU:

1) 6a30BbIC JTIOTUYECKUE ICHCTBHS:

— CaMOCTOSITENbHO (POPMYITUPOBATH U
aKTyaJIu3upOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— OMpPEIEIIATH IEIH ACSITCIBHOCTH, 3a/1aBast
apaMeTphl U KPUTEPUH HX TOCTIKECHUS,
COOTHOCHTH PE3YJILTATHI EATCIBHOCTH C
MTOCTABJICHHBIMH TICJISIMH,

— WUCTIONIF30BATh MIPH OCBOCHUU 3HAHHUU TIPUEMBI
JIOTHYECKOTO MBIIIJICHUS - BEIICTATH XapaKTepPHEIC
MIPU3HAKH TOHATHHA U YCTAHABIHMBATE MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUC
TOHATHS [Tt OOBSICHEHHUSI OTICIbHBIX (DAKTOB U
SIBJICHUI;

— BBIOMpATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(UKAIMH BEIIECTB M XUMUYCCKUX PEaKIIHA;

— yCTaHaBIUBATh MPUIHMHHO-CIICICTBEHHBIC CBSI3U
MEXITy U3Y4aeMBIMH SIBIICHUSMU;

— CTPOHWTH JIOTHYECKUE PacCyKICHUS (MHIYKTUBHBIE,
JIEIyKTHBHEIE, TI0 aHAJIOTHH), BEISIBIISTH
3aKOHOMEPHOCTH ¥ IMIPOTHBOPEYUS B
paccMaTpHuBaeMbIX SBICHUAX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKJIFOUCHHS,

— IPUMEHSITH B TPOLIECCE [TO3HAHMUS, HCIIOJIb3YEMbIC
B XMMHUH CUMBOJINYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATH MOIC/IbHBIC TIPEACTABICHUS -
XIMHWYECKUH 3HAK (CHMBOJI) 3JIEMEHTA,
XuMH4ecKas GopMyia, ypaBHCHUE XUMHIECKON
PeaxIyH - IPH PEIICHUN YIeOHBIX
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IHMIIEBOM M JKOJOTHYCCKOM
0e3omacHOCTH, B Ppa3BUTHU
MEIUIMHEI, obecreyeHnH
YCIIOBHI YCIEITHOTO TPyAa U
HKOJIOTHYECKH KOMQOPTHOM
JKA3HH  KaXJIOro  4jeHa
o0111ecTBa;
€CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH:  TIOHMMaHUSI
CYIIHOCTH METOJIOB
MO3HAHUS, HKCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  UCITOJIB30BaTh
MOJy4aeMble  3HAHUSA VIS
aHanmM3a W OOBSICHEHHS
SIBIIGHUN OKPY’KaIOLETO MUpa
U TPONCXOIAMIUX B HEM
W3MEHEHNH, YMEHHS IeaTh
000CHOBAaHHBIC 3aKIIOYCHUS
Ha OCHOBE HAyYHBIX (PaKTOB H
HMMEIOIINXCS JaHHBIX C LEIbIO

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

CIIOCOOHOCTH
CaMOCTOSTEILHO
UCIIOJIB30BaTh XUMHUYCCKHUEC
3HAHUA JJISA pCIHeHI/ISI
npobiem B peanbHBIX

JKU3HCHHBIX CUTYyalluAX,
HHTCpECa K IIO3HAHUIO H

MCCIIeI0BATEIbCKON
JIeSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K
HEINIPEPBIBHOMY
00pazoBaHuUIO u
camM000pa30BaHuIo, K
AKTUBHOMY MOJIYYCHUIO

HOBBIX 3HAaHMH MO0 XUMHH B
COOTBETCTBHH C )KU3HEHHBIMHU
MOTPEOHOCTSIMHY;

MHTEpeca K OCOOEHHOCTSIM
TpyZla B Pa3iIMYHBIX cdepax
npodeccrnoHabHOM
JeTEIIHOCTH.

MMO3HABATENBHBIX M MPAKTUYCCKUX 33]1a4,
MPUMEHSTh HA3BaHHBIC MOJICIBHBIC ITPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB
M3YYacMbIX BEIIECTB M XUMHICCKUX PEAKI[HIMA.

2) 6a30BbIC UCCIIECIOBATEIILCKHIE JCHCTBYS:

— BIIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHHUS
BEIIECTB U XUMHUUECKHUX PECAKIIHIA;

— (opMyIHPOBATh LIEIH U 331a4H UCCIICAOBAHUS,
HCITONIE30BAaTh MTOCTABICHHBIE U CAMOCTOSITEIHLHO
c(hopMyITHPOBaHHBIC BOIPOCHI B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJISI
(hopMUPOBaHKUS TUIIOTE3BI IO MPOBEPKE
MIPAaBUJIBHOCTH BHICKA3bIBACMBIX CYKICHUM;

— BJIaJIETh HABBIKAMU CAMOCTOSTEIILHOTO
IUTAHUPOBAHUS U MPOBEJICHUS YUYCHHYCCKIX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS
HaOJII0aTh 32 XO/I0M TPOIECcCa, CAMOCTOSTEHHO
MPOTHO3UPOBATH €r0 Pe3yNbTaT, HOPMYIUPOBATH
0000IIICHUS ¥ BBIBOABI OTHOCHTEIIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS,
COCTaBJIATH 0OOCHOBAHHBIH OTYET O MPO/ICIAHHON
pabore;

— IpUOOpETaTh OTBIT UCCIICIOBATEIBCKON 1
HpOCKTHOﬁ JACATCIBbHOCTH, HpOﬂBHHTb
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITCIIBHOMY
HOI/ICKy METOA0B peIHeHI/IH HpaKTI/I‘IeCKI/IX 3aaa4,
MPUMEHEHHIO Pa3IMYHBIX METO/IOB
MO3HAHMS. BIIA/IETh HAYYHON TEPMUHOJIOTHEH,
KIIFOUEBBIMH TIOHITUSAMH U METOIaMH (PH3UUECKO
HAYKH;

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPEJICTBA
MIOUCKa, aHaJInu3a U
HHTEPIpPETAINN
nHdopmanuu n
HHPOPMALUOHHBIC
TEXHOJIOTUH JJIs
BBIMOJTHEHHUS 33144
po¢heCCHOHATBHOM
NeSITeIbHOCTH;

Ognaznenue
JIEUCTBUSAMU:
3) pabota ¢ unpopmanuen:

— OPHEHTUPOBATHCS B PA3TMYHBIX UICTOYHHKAX
uH(popMaIuH (HayIHO-TIOMYJISIPHAs JTUTEpaTypa
XUMHUYECKOTO COJIEpKaHusl, CIIPaBOYHbBIE TIOCOONS,
pecypcel UHTEpHETA), aHATU3UPOBATH
WH(POPMALIUIO PA3ITHYHBIX BUOB U POPM
MpeICTaBICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

— (hopMyIHPOBATE 3AIPOCHI X IPUMEHSTH Pa3IIUYHBIC
METO/IBI TIPH MOKUCKE U 0TOOpE UHPOPMAITHH,
HEO0OXOIUMOM TSI BRITIOJTHEHUS YIeOHBIX 3a1a
OTIpEJICIEHHOTO THUTIA;

— IPUOOPETATH OIBIT UCIIOJIE30BAHUS
UH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUI
U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIFHO BRIOUPATh ONTHMANBHYIO hopMy

YHUBEPCAJIbHBIMHA MO3HAaBaTCJIIbHBIMHA
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IIpeAcTaBiIeHUs] HHPOpMaIMK (CXeMbl, Tpaduky,
JMarpaMMbl, TaOJIHIBI, PUCYHKH U IpYTHE);

— MCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA
pu paboTe ¢ XUMHIEeCKOH HH(OpMaLen:
MIPUMEHSTh MEXIIPEIMETHBIE ((PH3HMIECKUE U
MaTeMaTHIECKUE) 3HAKH M CUMBOIIBI, (POPMYIIBL,
ab0peBUaTypbI, HOMEHKIIATYPY;

— UCHOJIB30BaTh W IPeoOpa3oBHIBaTh  3HAKOBO-
CHMBOJINYECKHE CPECTBA HATIISTHOCTH.
OK 03. [TmanupoBats u 6) TpyIOBOTO BOCITHTAHUS: OBnajgeHne  YHUBEPCANBHBIMH  PETyJIITHUBHBIMHU
pean30BBIBATh —  KOMMYHHKATHBHOM JIEHCTBHUAMU:
COOCTBEHHOE KOMIIETEHTHOCTH B ydeOHO- | 1) camoopranusanms:
Hpo(heCCUOHANBHOE U UCCIIeJ0BaTEIbCKON —  CaMOCTOSTENBHO IUIAHUPOBATH U OCYIIECTBIST

JIMYHOCTHOE pa3BHUTHE,
MIPEANPUHIMATEIbCKYTO
JeATEILHOCTh B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATD
3HaHU 110 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3IHYHBIX )KU3HCHHBIX
CHUTYaIHsX;

JACATCIBHOCTH, 06IIIeCTBeHHO

MOJIE3HOM, TBOPUECKOH H
JIPYTUX BUAAX NIEATEIBbHOCTH;
YCTAaHOBKM Ha  aKTHBHOE
ydacTtue B penIeHun
MPaKTHIECKNX 3a1a4
COLIMATIbHOU

HalpaBJICHHOCTHU (B paMKax
CBO€TO KJ1acca, H.IKOJ'ILI);
HHTEpECa K IPAKTUYECCKOMY

N3y4YCHUIO npodeccuit
pa3NUYHOTO poja, B TOM
qucie Ha OCHOBE
MMPUMECHCHUA MMPpCAMCTHBIX
3HAHWI [0 XUMUH;

YBOXCHHS K TPYLY, JIEOISIM
Tpyaa u pe3yJbTaTam

TPYAOBOH ACATEIEHOCTH;
TOTOBHOCTH K OCO3HAHHOMY
BEIOOPY  WHAMBHIYATBHOU
TpaekTopuu  0oOpa3zoBaHUS,
Oyaymeii  mpodeccuu  u
peanmuzani  COOCTBEHHBIX
JKU3HCHHBIX IJIAHOB C YYETOM
JIMYHOCTHBIX HNHTEPECOB,
CHOCOOHOCTEW K XHMUH,
HHTEPECOB U MOTpPeOHOCTEH
o01ecTBa;

CBOIO NT03HABATENBHYIO IS TEILHOCTD,
onpeenss ee LeN! U 3a1a4l, KOHTPOJIUPOBaTh U
0 Mepe HEOOXO0IMMOCTH KOPPEKTUPOBATh
[IpeagaraéMblil anropuT™ JEMCTBUM IpU
BBITIOJTHEHUH YIE€OHBIX U HCCIIEI0BATEIBCKUX
3agad, BEIONpATh Hanbosee H(PeKTHBHBIH
CIOCO0 UX PELICHNUS C YIETOM ITOTYICHHS
HOBBIX 3HAHHH O BEIIECTBAX U XMMUIECKUX
PpeaKIisIX;

2) CaMOKOHTPOJIb:

—  OCYILECTBJIATh CAMOKOHTPOJIb CBOEH
JIETEIbHOCTY Ha OCHOBE CaMOAaHa/IN3a U
CaMOOLEHKU.

OK 04. D¢ddexruBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
W KOMaHJe;

7) IEHHOCTH HAyYHOTO TIO3HAHMUS:

yOeXKIEHHOCTH B 0C000i1
3HAYUMOCTU XMUMHU IS
COBPEMEHHOM LIMBUJIN3ALINN:
B €€ TYMaHUCTUYECKOM
HaIlpaBJIEHHOCTH U BaXKHOU
POJIK B CO3/IaHUU HOBOM 0a3bl
MaTepUaabHOU KyJIbTYpBI,
peIIeHIH TI00aTbHBIX
mpobieM yCTOHYNBOrO
Pa3BUTHA YEJIOBEUECTBA -
CBIPbEBOH, SHEPreTUUECKOH,
MUIIEBOX U 3KOJOTUYECKON
0e30IaCHOCTH, B Pa3BUTHH
MEIUIUHEI, 00eCICUYeHUH
YCIIOBUH yCIIEIHOIO TpyJa U
9KOJIOTHYECKN KOM(OPTHOMH
YKU3HU Ka)XI0T0 YIeHa
o0111ecTBa;

OBnajgeHne YHUBEPCATGHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXKIaeMOH
TEMBI B XOJIC TUAJIOTA H/WJIH TUCKYCCHH,
BBICKa3bIBaTh WU, GOPMYINPOBATH CBOU
MIPENJIOKEHUS] OTHOCUTEIHLHO BBITIOTHEHUS
MpeUIOKEHHOH 3a/1a4u;

2) coBMeCTHasl IeSITENbHOCTb:

— BBICTYIATh C MPE3EHTAINEH Pe3yNbTaToOB
MTO3HABATEIILHOW JCATEIEHOCTH, MOTYYCHHBIX
CaMOCTOSITEILHO WJIK COBMECTHO CO
CBEPCTHUKAMH TPU BBIITOJHCHUU XUMHYECKOTO
9KCIEPUMEHTA, MPAKTHICCKON pabOTHI 110
HCCIIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanuzanuu yaeOHOro MpoeKTa U
(hopMyIIHpPOBATh BEIBOJBI TI0 PE3yIbTaTaM
MIPOBEJICHHBIX MCCIIEIOBAHUIN TTyTEM
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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 MO3MIUIA B X0JI€ OOCYKICHUS 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 APYrHX Ha
OIIHOKY.

OK 06. IIposBnaTs
Ipa)xJIaHCKO-
NIaTPUOTUYECKYIO
MIO3UILIMIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHUE
Ha OCHOBE
TpaIUuLMOHHBIX
o0IedenoBeyecKnux
LEHHOCTEH, B TOM YHCIIE
€ Y4€TOM FapMOHU3ALNH
ME)KHAI[HOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOUICHUH, IPUMEHATh
CTaH/apThI
AHTUKOPPYILIUOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCIIMTAHMUS:

— OCO3HaHUS 00YYAFOLMUCS
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, JIOTUKY 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, ITOCTOSTHHOTO TPY/a
YUEHBIX U TIPAKTHKOB;

— HHTEepeca U I03HaBaTeIbHBIX
MOTHBOB B TIOJYICHUU H
MOCJIETyOIIEM aHaJIN3e
nH(popManuy o0 neperoBhIX
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 OCO3HAHHE
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) 3KOJOrMYECKOr0 BOCITUTAHUS:

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

MTOHUMAaHHUSA TII00aIEHOTO
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, IPUHOCALLUX Bpex
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 MPOTHUBOCTOSTh
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 (H3UIECKOMY
Y ICUXHYECKOMY 3JI0POBBIO;

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

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

— OCO3HaHHUA IOCICACTBUM H

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

IIpenmeTHbIe pe3y/ibTAThI OCBOCHUSA Y4eOHOI0 mpeaMeTa XuMusi

1)  cdhopMHpPOBaHHOCTb  MpPENCTAaBICHHIA: 0  XUMHYECKOHM  COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJM XHMUU B TIO3HAHUU SIBICHUI NPUPOIBI, B
(GOpMUPOBAHUM MBIIUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKUMOHAJIBbHOM TI'PaMOTHOCTH,
HEOOXOIUMOI JJIs PEeLICHUS MPAKTUYECKUX 33]1a4 U SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILICHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM Cperie;

2) BHIaJicHUE CUCTEMOW XUMHYECKHX 3HAaHUH, KOTOpasl BKJIIOYAET: OCHOBOIOJATAIOIINE
NOHATHS (XMMHUYECKHI 3JICMEHT, aToOM, JJICKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC
opOUTaIi aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTbD, CTETIEHb OKUCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJIIDHAs Macca, MOJIAPHBIM 00bEM, YIJIEPOJIHBIM CKEJIET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psi, TOMOJIOTH,
YIIIEBOOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COETUHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEIIECTBA
(yrneBoabl, KUpPbI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIECKYISIPHBIC
COCOAMHCHUA, KpPUCTAJUIMYCCKAsA PCIICTKA, THILI XHUMHYCCKUX peaKuHﬁ (OKI/ICJH/ITGJH)HO-
BOCCTAHOBUTENBbHbBIE, HK30- M DJHAOTEPMUYECKHE, PEaKIM HOHHOrO OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUCCOLMalus, OKUCJIUTEIID,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON peaKIMH, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopuss XMMHYECKOIO CTpO€HHUs opraHuuyeckux BemecTB A.M. byrnepoBa, Tteopus
IIEKTPOJINTUYECKON THCCOLMALNY, Tepuoandeckuil 3akoH .M. MeHneneeBa, 3aKk0H COXpaHEHUS
MaCCBI), 3aKOHOMCPHOCTH, CUMBOJINYECKUH  SI3BIK XUMHU, q)aKTOJ'IOFI/I‘-ICCKI/IG CBCIACHHUA O
CBOMCTBaX, COCTaBe, MOJTYYEHUH U OE30MIaCHOM HCIIOJIb30BAHUHN BAKHEHIINX HEOPraHUYECKUX U
OpTraHN4YC€CKUX BCIICCTB B 6I)ITy n HpaKTH‘{eCKOfI JACATCIIbHOCTH YCIIOBCKA,

3) chopMHUPOBAaHHOCTH YMEHUH BBIABIATH XapaKTepHble NPU3HAKM WU B3aUMOCBSA3b
HN3YUCHHBIX HOHHTHfI, MNPUMCHATH COOTBCTCTBYIOIIUE IIOHATHA IIPU OINHCAHHWU CTPOCHHUA U
CBOMCTB HEOPraHNYECKUX U OPraHMUYECKUX BEIIECTB U UX MPEBPALEHUI; BBIABIATH B3aMMOCBA3b
XUMHUYECKHX 3HAHWM C TIOHATHSIMHU U OpeACTAaBICHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX
IIPEIMETOB;

4) chopMUPOBAHHOCTH YMEHHI MCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCTMHEHHI
MEXKIYHapOAHOTO COK03a TEOPETUYECKOM M TPHUKIAJIHOW XMMHM M TPUBHUAJIbHBIC Ha3BaHUSA
Ba)XHEHIINX BEIIECTB (ITUJICH, alleTUJIeH, TIUIEepHH, (eHo, GopManbaeru, yKCycHast KUCIIOTa,
TJIMINH, yFapHI)II\/’I ras, yr.]'IeKI/ICJ'Hﬂﬁ ra3, aMMHuaKk, rali€Has U3B€CTh, HCralli€Hast U3BECTh, IMThCBAs
coJla U JPYrux), COCTABIATh (POPMYIIbI HEOPraHMUECKUX U OPTaHMYECKUX BEIIECTB, YPABHEHUS
XUMHNYECKUX peaKuHﬁ, OOBSICHSITH UX CMBEICIT; MOATBCPKAATE XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA
BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3alIUCAMH YPAaBHEHUN XUMUUYECKUX PEAKLIN;

5) chopMuUpPOBaHHOCTHP YMEHHMM YCTAaHABIWBATh MPUHAIJICKHOCTh H3yYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONpPEAEIEHHBIM KaccaM U IrpylnaM COeIMHEHUH,
XapaKTEpPHU30BaTh UX COCTaB U BayKHEHIIIIe CBOﬁCTBa; OonpeaAcIATb BUABI XMMHYCCKUX CBsI3eH
(KOBaJIeHTHasl, WOHHAs, METAJUIMYEeCKasi, BOJOPOJHAs), THUIMBl KPUCTAJUIMYECKHX PpEIIETOK
BCIIIECTB, KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUEC PCAKIIUU,;
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6) Bl1aieHue OCHOBHBIMM METO/IaMH HAyYHOT'O IO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUIN
(HaOnroieHne, N3MEPEeHHE, YIKCIIEPUMEHT, MOJISITUPOBAHHCE);

7) cOpMHPOBAaHHOCTh YMEHUH NPOBOAMTH pPAcCUeThl IO XUMHYECKUM (QopMysiaM U
YPaBHEHHUSIM XUMHUECKUX PEaKIUi C HCTIOJIb30BaHHEM (PU3HMUECKUX BETMUNH, XapaKTEPH3YIOLIIX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, 0ObeMa (HOpMalbHbIE YCJIOBHUS) TIa30B,
KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh CHCTEMHBIE XMMUUECKNE 3HAHUS JUUIsl IPUHATHS PELICHNUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAHHOCTh YMEHHH IUIAHUPOBATHh U BBIMOJHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYeCKUX BEILECTB IPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLMU HA albJAETHAbI, KpaxMaJsl, YKCYCHYIO KUCJIOTY; J€HATypalus
0EIKOB IPU HArpeBaHHUM, LIBETHbIE pEaKIMM OENKOB; MPOBOJUTH pPEaKUUH HOHHOIO OOMEHa,
OTIpeNeNiATh Cpeay BOAHBIX PAcCTBOPOB, KAUECTBEHHBIC pPEaKIuu Ha cyibdar-, KapOOHAT- H
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHUS; pellaTb AKCHEPUMEHTAlbHbIE 337auyd 10 TeMaM
"Mertamne" u "Hemeramibl") B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpallleHnn ¢ BeleCTBAMU M JIaOOpaTOpPHBIM O0OpPYIOBAHUEM; MPEACTABIATh PE3YJIbTAThl
XMMHYECKOTO SKCIEpUMEHTa B (opMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

9) cpopMUpPOBaHHOCTH YMEHUS aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO, TOTy4aeMYIO
U3 Pa3HbIX UCTOUYHUKOB (CPECTB MaccoBoil nHpopmanuu, cetb IHTEpHET U pyrue);

10) chopmMupOBaHHOCTE YMEHHUH COOMIONATH MPaBHUJIA YKOJOTHYECKU IIETIECO00Pa3HOTO
IOBEJCHUS B OBITY M TPYJOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYXKarolled MPUPOAHON CpPEbl; YUUTHIBATh ONACHOCTb BO3JIECHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OIpEeIeIEHHBIX BELECTB, IOHUMAs CMBICH [TOKa3aTels MpeAeaIbHOM T0IMyCTUMOM KOHIIEHTPALUY;

11) mms  oOydarommxcsi C  OrpaHMYCHHBIMH ~ BO3MOYKHOCTSIMH  3/I0POBBSI:
c(OPMHPOBAHHOCTh YMEHMS NMPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHUI;

12) nns cnenblx W cna®oBHAAIIMX OOydaromMXcsi: C(HOPMHUPOBAHHOCTb YMEHMS
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.

[IpenMer opraHn4eckoll XMMHHU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYECHUE B MOJyYECHUHU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHHst oprannyeckux coequHeHnit A.M. bytieposa,
ee OCHOBHbIe TNOJOXKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCIUHEHUSIX - OJUHAPHbIE U KpAaTHBIE CBS3H.

IIpencraBnenne o  kiaccuukanuu  OpraHudeckux  BemlectB. HomeHknarypa
OpraHMYECKUX COEIMHEHUMN (cucreMaruyeckas) W TPUBUAIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBpallleHUui: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOACHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Tema 2. Yeneo0opoowi.

AJKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMUYECKHH psf. MeTan u 3TaH - mpocTenimne
MPEJICTaBUTENN aJIKAaHOB: (PU3NUECKHE M XMMUYECKUE CBOMCTBA (peaKlMy 3aMeIIeHNs U TOPEHNUs),
HAaxO0JICHUE B IIPUPOJIE, IIOJyYEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJOTUYECKUN Psil. DTHIIEH U NMPONWIEH - IPOCTEHIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHUYECKHE CBOWCTBA (peaklUuu THAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEpPHU3alliN ), TOIYyYeHUE U IPUMEHEHUE.
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Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECCKUE
CBOICTBa (peakuus noauMmepusannn). [loaydeHre CHHTETUYECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKMH ps. ALETHIEH -
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, ralOreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pu3MUeCKHMEe M XUMHUYECKHE CBOWCTBA (peaKiuu
rajJJoreHUPOBAHUS M HUTPOBAHUs), IOJIyd€HHME M HpPUMEHEHHe. TOKCHMYHOCTh apeHOB.
I'eneTnyeckas CBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

[TpupoaHble HCTOYHUKH YTII€BOAOPOAOB. [IpHUpoIHBINA ra3 U MONYTHBIE HEPTSHbBIE ra3bl.
HedTs u ee npoucxoxaenue. CnocoObl mepepadboTKu HePTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KaTaluTuueckuil), mnuponu3. IlpoagykTel mnepepaboTku HedTH, UX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METO/bI U3YYEHUS BEUIECTB U UX MPEBPAILCHUN: 03HAKOMIICHHE C
oOpasiiaMu IIacTMace, KayaykoB W pe3uHbl, Koiuiekiuu "Hedts" u "Yroms", MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB W TaJOr€HONPOU3BOAHBIX, INPOBEICHHE NPAKTUYECKOH paboThI:
MIOJIyUYEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuernble 3anaun.

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

Tema 3. Kucnopoocooepaorcawue opeanuyeckue coeOuHeHusl.

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHe, (puU3MUecKue u
XUMHYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOpPEHHE),
IpUMeHeHne. BogopoaHele CBsI3U MEXAY MOJIEKYJaMHU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOoJIa
Ha OpraHU3M YeJIOBEKA.

MHoOroaToMHble CHOUPTBHI. OTWICHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUue U
XUMHYECKHE CBOMCTBA (B3aMMO/IEUCTBUE 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. [lpumenenue genona.

Anpnernapl. dopManbIeruj, auneTalblerua: CTpoeHHe, (PU3MUecKue M XUMHUYECKue
CBOICTBa (peaklMM OKMCICHUS U BOCCTAHOBJICHUS, KAYECTBEHHbIE pEaKLUH), IMOJIyYeHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE Ipe/eabHble KapOOHOBBIE KUCIOTHL. MypaBbiHAasl U YKCYCHasi KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMUYECKHe CBOICTBa (CBOMCTBA, OOIIME Ul Kilacca KMCIIOT, peaKIus
sTepuduKanmu), mnoaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

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

VYTraeBojpsl: coCTaB, KIacCU(pHUKAIH yIiIeBO10B (MOHO-, 11~ U OIKcaxapu/sl). ['moko3a -
OPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYNbl, (pU3HUECKHe W XUMHUYECKUe
cBoiicTBa (B3aumoseiicteue ¢ ruapokcuom menu(ll), okucnenue aMMuadHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKICHHE B TNPHUPOJE, NMPHUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnonosa kak IpupoHbie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KadeCTBEHHAas peaklus ¢ HOJI0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIECTB M UX IMPEBpAIICHUN: 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 okcuja cepedpa(l) u runpokcunom meau(Il), B3aumoaencTBie Kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.
PacuerHsble 3anauu.
Boruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00beMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00beMy, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH).

Tema 4. A3omcooepocawue opeanuieckue cOeOUHEHUsL.

AMUHOKHCTIOTHI Kak aM(OTepHbIe OpraHWYecKkne coeauHeHus. dusznueckue
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe TIiuiuHA). buonornueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYJISIpHBIE coenuHeHUus. [lepBuuHas, BTOpU4YHas U
TpeTHYHasi CTPYKTypa OelkoB. XWMHYECKHE CBOWCTBA OEIKOB: TUIAPOJH3, ICHATYpALUs,
KauyeCTBEHHbIE PEaKIMK Ha OENKHU.

DKCTepUMEHTAILHBIC METOJBI M3y4YCHHS BEIIECTB W UX IMPEBPALICHUI: HAONIOJCHUE U
OMKCAaHUE JACMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OETKOB MpPHU HArpeBaHUU, IIBETHHIE
peakiuu OENKOB.

Tema 5. BvicokomonekynapHvie cOeOUHeHUsl.

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMEp, IMOJHMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpHU3ALUM, CpPEeAHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUH - MOJIMMEPHU3aIUs U TOJTUKOH ICHCAITHS.

DKCIEePUMEHTAIBHBIE METOJIbI U3YUCHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Paznen 2. O01ias 1 HeoOpraHuvdeckast XuMusl.

Tema 1. Teopemuueckue 0CHOBbI XUMUU.

XUMHYECKUH d3JIeMEeHT. AToM. Sapo aroma, H30TOINBI. DJIEKTPOHHAs O00OJOYKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeieieHusl SJEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuommueckas cucrteMa XUMHYECKUX dieMeHToB J[.U.
MenneneeBa. CBsi3b nepHOAWYECKOro 3akoHa W [lepmoamueckoil CHCTEMBI XUMHUUYECKHUX
sanemenToB /.. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NepUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XuMmMudeckod CBSI3U (KOBaJleHTHAast
HEMNoJsIpHasl W TOJSApHAas, WOHHAs, MeTajuindeckas). MexaHusmbl 0Opa30BaHUS KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKHclieHUs. IOHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH TMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o gucnepcHbIX cucteMmax. VMICTUHHBIE U KOJUTOMIHBIE PacTBOPBI. MaccoBasi 10Jid
BEILIECTBA B PACTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYeCcKHX
BEIIECTB. ['€eHeTHYEeCKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHALICKAMX K Pa3IMYHBIM
KJaccaM.

Xumuueckas peakuus. Kmaccuduxaruss XUMHYECKUX peaklUdidé B HEOPraHMYECKOH U
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MAcChl BEIECTB, 3aKOH COXPAHCHUs U MPEBPAIICHUS
DHEPIrUU MPU XUMHUYECKUX PEAKIUSX.
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CkopocTh peakliuu, €€ 3aBHCHUMOCTh OT Pa3lnyHbIX (akTopoB. OOpaTuMble peakluu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIMSIOIMIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuyeckas nucconuanus. CuibHble W cinadble AeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, 1ejaoyHas. Peakiuy nonHoro ooMeHa.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcrepuMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB U WX NPEBpAIICHUN: IEMOHCTpAIUS
tabnui "llepuonuueckast cucremMa xumuueckux siemeHtoB J.M. MenaeneeBa", usyuenue
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 XUMHYECKOW peakiuu'.

PacuerHsble 3anaun.

Pacyetsl o ypaBHEHUSIM XUMUYECKUX PEAKIIHiA, B TOM UHCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeTsl ¢ UCIOJIb30BAHUEM TTOHATHUS '"MaccoBasi J10Jis BeliecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemeramnbl. [lonoxxenne HemertauioB B Ilepuoanyeckoil cucreMe XMMHUYECKHX
anemenTtoB J[.M. MenneneeBa M OCOOCHHOCTH CTpoeHHUs aromMoB. Dusmueckue CBOWCTBa
HEMETaJJIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCI0poa, cepsbl, hocdopa u yriepoaa).

XUMUYECKUE CBOWCTBA BaXHCHWINIMX HEMETA/UIOB (TaJIOTCHOB, Cephl, a3ora, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHU).

[IpuMeHeHMe Ba)XHEHIINX HEMETAJUIOB M UX COETUHEHUH.

Mertannsbl. [lonoxxenue merannos B Ilepuonnyeckoil cucreMe XHUMHUYECKUX 3JIEMEHTOB
J.M. MenzneneeBa. OCOOEHHOCTH CTPOEHMSI IEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMHUUYECKUN P HaNpsSKEHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJJIOB (HATPUM, Kaluil, KaJbIMi, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEIIECTB M HUX NPEBPAIICHUNA: H3y4EHUE
KOJUIeKIIMK "MeTtasuibl U ciiaBbl”, 00pa3loB HEMETAIIOB, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJI0IeHHe W ONHMCAHUE JEMOHCTPAIlMOHHBIX M J1a0OpaTOPHBIX OMBITOB (B3auMoJeicTBHE
TUIPOKCUA ATIOMHHMSI C pacCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE pEeaKIIMU Ha KaTHOHbI
METaJlIoB).

Pacuernsbie 3anaun.

PacueTsl Macchl BemiecTBa WM 0ObeMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX 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 50
B TOM YHCIIE:
OcHOBHOE coJIep)KaHHE: 46
- VYpox 38
— IIpaktuueckue 3aHsTHSA 8
[IpodeccronanbHO-OpHEHTHPOBAHHOE COJIEpIKaHKE (ColIepKaHUE 4
IPUKIIAIHBIX MOJlyJIEN):
- Vpox 2
— TlpakTueckue 3aHsTHS 2

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 u (l)Ole)I OpraHu3anuu AeATC/JIbHOCTH

ob0yuamommuxcs

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUH

1.1 | IIpenmer 2 VYpoxk
OpraHnyeckoi 1. | IlpeAMET OpraHWYecKOd XHMMHM: €€ BO3HHKHOBEHHE, pa3BHTHE M | PacKpblBaThb CMBICH HM3YYaeMBIX IIOHATHH  (BBIABIATE KX
xumun. Teopus 3HAYCHME B TIOJTyYCHAN HOBBIX BEIECTB U MATEPUANIOB. T€OpHUs CTPOCHHS | XapaKTEpPHBIE TPH3HAKM), YyCTAHABIMBATH HMX  B3aHMOCBS3b.
CTpocHHUA oprannyeckux coenuHennii A.M. ByTnepoBa, ee OCHOBHBIE MONOKeHNUs. | [[PUMEHATD MONOKEHUS TEOPUU CTPOEHHS OPTAHUIECKUX BEIIECTB
OpraHMYCCKUX CrpykTypHBIE (OPMYITBI OpPraHUYIECKHX BelecTB. ['omMonorus, nzomepus. | A. M. ByTneposa mist 0ObSCHEHUS 3aBUCUMOCTH CBOMCTB BENIECTB
coenuennit A.M. Xumuueckas CBs3b B OPraHUYECKHX COEIMHEHUSX - OJMHAPHBIE M | OT UX COCTABA M CTPOEHMs. MICIONIB30BaTh XUMHIECKYIO CHMBOIIMKY
byrneposa KpAaTHbIE CBS3H. IUIsL COCTABJIEHUsI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3sBEPHYTOMH,
IlpexcraBnenue 0  KiacCUPUKAMH ~ OPraHUYECKUX  BEIIECTB. | COKPAIIEHHOW) GOPMYJI OPraHUYECKUX BelmecTB. ONpenenaTs BUIbI
HomeHknaTypa OpraHM4eCKMX COEOMHEHHM (CHCTeMaTHueckas) U | XUMHYECKOW CBs3M (OJMHApHBIE, KpaTHBbIE) B OPraHWYECKHUX
TPUBHAJbHBIC HAa3BaHHWS  BAKHCHWIINX MPEICTABUTENICH  KIACCOB | COCOMHCHUSIX. PacKphIBaTh POJIb OPraHUYCCKOW XUMHH B IPUPOJE,
OPTraHWYECKUX BENIECTB. XapaKTePU30BaTh €€ 3HAUYECHUE B KU3HH YEI0BEKA, HILTOCTPUPOBATH
DKCTIEPUMEHTAILHBIE METOJIBI U3YYEHHS BENIECTB M MX MPEBPALIEHHIA: | CBA3b C APYTMMH HAyKAMH.
O3HAKOMJIEHHE ¢ 00pa3IaMyM OPraHWYeCKUX BEIIECTB M Marepuanamu Ha | Ha6mogaTe ¥ ONMCHIBATH JEMOHCTPAIMOHHBIE ONBITHI, TPOBOJIUTH
UX OCHOBE, MOJEIMPOBAHWE MOJEKYJ OPraHMYECKHX BEUIECTB, | U ONHMCHIBATH JAGOPATOPHBIE OMBITH U MPAKTHYECKUE PAOOTHI
HaOIIIO/IEHUE U OTMCAHUE TEMOHCTPAIIMOHHBIX OTBITOB M0 MPEBPALIEHHIO
OPraHHMYeCKUX BEUIECTB NMPH HArpeBaHuy (IUIABJIEHHE, OOyIJIMBAHKE W
TOpEHHeE).
Pa3nea 2. Yraesogopoasl
2.1 | IlpenensHble 2 Ypox
YTJICBOIOPOIBT — 2. | AJNKaHBI: COCTaB U CTPOEHHE, IOMOJIOTMYECKHH psl. MeTaH U 3TaH - | PackpelBaTh CMBICH  H3ydaeMbIX TIOHATHH  (BBIABIATE  MX
JIKaHbl 1 NpOCTeMIE TPENCTABUTENN AIKAHOB: (DM3MYECKHE M XUMHUYECKME | XapaKTEPHbIE NPU3HAKHM), YCTAHABIMBATE HMX  B3aUMOCBS3b,
aJIKa/INCHBI CBOINCTBa (peakiuy 3aMENIEHHs W TOPEHHMS), HAXOXKJAECHHE B MPUPOJIE, | MCMONB30BATH COOTBETCTBYIONIME MOHSTHS TIPH OTIUCAHUU COCTABA,
NOJTyYeHHE U IPUMEHEHHE. CTPOEHMS W  TpPEBpAlIEHWil  OPraHUYECKMX  COEIMHEHHH.
Aunxanuensr: 6yranuen-1,3 u metunbyraauen-1,3: crpoenue, Baxknelimue | MCrnonb30BaTh  XMMHUYECKYH0 CHUMBOJNHMKY JUIA  COCTaBJICHHUS
XUMHYECKUE CBONMCTBAa  (peakuus mnoiuMepusamuu). [lodydeHHe | MOJNEKYNSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
CHHTETHYECKOTO KaydyKa U PE3UHBL (OpMyJT OPraHMYECKUX BEIIECTB.
2.2 | IlpenennHble 2 3. | IlpodeccnoHabLHO OPHEHTHPOBAHHOE COMEP KAHUE: AJIKMHBI: COCTaB | YCTaHABIMBATL MPUHAUICKHOCTh BEIIECTB K OIMPEACICHHOMY
YLIAEBONOPOIBI  — U OCOOEHHOCTH CTPOEHHs, TOMOJOTHUECKHMI psii. AUETWIEH - | KIAaccy YriIeBOAOPOJOB MO COCTABY M CTPOEHHUIO, HA3BIBATH X IO
AJTKEHBI NpOCTEUIIHI MPEICTABUTEND ATKMHOB: COCTaB, CTPOEHHE, (PM3MUECKHE U | CUCTEMATHYECKOH HOMEHKJIATYPE; NPUBOJUTE  TPUBHAIILHBIE

XMMHUYECKHE CBOWCTBAa (peakuuu TUAPHPOBAHMSA, TaJOr€HHPOBAHMS,
THJpaTalyy, TOPeHHst), oJdy4YeHHe ¥ MPUMEHEHHE.

Ha3BaHUs OTACIIBbHBIX HpeIlCTaBI/ITCJ'Ieﬁ YrieBoaA0poOa0B.
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2.3

Henpenensubie
YTICBOIOPOMBIL:
aJIKCHBI, aJIKaJUCHBI,
AJIKMHBI

Ypoxk

4.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psifl. DTHIICH U IIPOIIMICH
- TIPOCTEHINNE TPEICTABUTEIN ANKECHOB: (PU3MYECKHE M XUMHYECKHUE
CBOMcTBa (peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THMApaTalluy,
OKHUCIICHUS U MOJIMMEPU3aIUN ), TOJIyYeHUE U IPUMEHEHHE.

OmnpenensiTb  BHIBI ~ XUMHYECKOW  CBA3W B MOJIEKylax
YIJIEBOJIOPO/IOB; XapaKTepU30BaTh 3aBUCHMOCTh PEAKIMOHHOM
CHOCOOHOCTH YTJICBOJOPOIOB OT KPATHOCTH KOBAJICHTHOW CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE, MPUMCHEHHUE, (PU3HUYCCKHUE U
XMMUYECKHE CBOWCTBA, BAXHEWIIME CHOCOOBI  MOJYYCHUS
TUIMYHBIX TPEJCTABUTENICH Pa3IMYHBIX KJIACCOB YIJICBOJIOPOJIOB
(MeTaHa, 3TaHa, JTWIICHA, alleTWICHA, OyraameHa -1,3, OcH3oIa,
TONyoJ1a). BEISBIIATE TCHETUYECKYIO CBSI3b MEXKIY YIJICBOJIOPOIaMHU
W TOATBEPXkKAaTh € HaJu4yhe YPaBHCHUSIMUH COOTBETCTBYHOLIMX
XUMHUYECKHX PEAKIUi C UCTIONIB30BAHUEM CTPYKTYPHBIX (HOPMYIL.

2.4 | Apomarudeckue Ypoxk
YIJICBOOPOIBI 5. | Apensl Bensoi: cocTas, cTpoeHue, PU3MUECKHE M XHMUYECKHE CBONCTBA | XapaKTepU30BaTh MCTOYHMKM YIJIEBOJOPOJHOTO CHIPbS (HEDTH,
(peakuuy rajJoreHMpOBaHUs U HUTPOBAHMS), MOJy4YEHUE W IIPUMEHEHHE. | TIPHPOJIHBINA ra3, yrob), ClocoObl UX NEpepaboTKU U MPAKTHIECKOE
TOKCMYHOCTL apeHOB. ['eHeTHUECKas CBA3b MEXIY YIIEBOJOPOAAMH, | IPUMEHEHHE MOTyIAEMBIX POLYKTOB. ICIIONIB30BaTh €CTECTBEHHO-
MPUHAIEKAITMMH K PA3TUIHBIM KIIACCAM. HAy4YHBIE METOIBl MO3HAHUS — MPOBEJCHWE, HAOMIOJCHHE U
[pUpOHBIE HCTOYHUKH YTIIEBOAOPOJIOB. ONHMCAaHHE XMMHYECKOTO JKCIEPUMEHTA (J1a6OpPATOPHBIE OMBITH U
npakTraeckue padoTsl). CliemoBaTh MpaBUiIaM 0e30MacHON pabOTHI
B 71abOpartopuy TP HCIOJIb30BAHUM XMUMHYECKOH MOCY/BI |
000pyOBaHMs, a TAKIKE MPABUIIAM OOPAIIEHHs C BEIECTBAMH B
COOTBETCTBMM C HMHCTPYKIMAMH BBINOJHEHUS J1abOpPaTOPHBIX
ONBITOB M TNPaKkTHYECKUX PabOT 10 TMONYYEHUIO W HU3yHEHMIO
OPTaHUYECKUX BELIECTB.
2.5 | Ilpupoausie Ypox
UCTOHHUKH 6. | IlpupoaHbIii ra3 ¥ IOMyTHEIE HE(TIAHBIE Ta3bL. [IpeACTaBIATE pe3yIbTaTHl JKCIEPEMEHTa B (DOPME 3aIHCH
YTIEBOAOPOAOB M HX yPaBHEHHII COOTBETCTBYIOIINX PEAaKIUH M IENaTh BHIBOIABI HA HX
nepepaborika ocHoBe. [IpoBOMTH BHIYKMCIEHHS IS ONPEIEIIEHUs] MOJIEKYISIPHOM
(GOpMyJIbI OPraHMYEeCKOrO BEIECTBA, 110 YPABHEHUIO XMMHUYECKOH
peaKiuu.
2.6 | Hedrs u ee 7. | Hedts n ee npoucxoxaenne. Criocobbl nepepaboTku HeTH: Meperonka, | CaMOCTOATENBHO — IUIAHAPOBaTh W OCYIIECTBIATH  CBOKO
MPOUCXOMKIEHHE KPEKMHT  (TEPMHMYECKUH, KATAJIMTHYECKUH), NHUPONH3. I[IPOAYKTH | MO3HABATENLHYKO JESTENHHOCTD; NPUHUMATH AKTHBHOE yYacTHE B

nepepaboTki HEePTH, WX TMPUMECHEHUE B IPOMEBIIUIEHHOCTH M B OBITY.
KaMeHHbII yroas U MPOAYKTHL €ro mepepaboTKu. DKCIepUMEHTAIbHBIC
METOJbl M3y4YEHHUs BEIIECTB M WX MPEBpallleHUud: O3HAKOMIIEHUE C
oOpasmaMu MmjacTMacc, KaydykoB M pe3uHbl, kKomteknuu «Hedtb» u
«YTOIbY, MOJICIIMPOBAaHUE MOJIEKYJI YIJIEBOJIOPOJIOB "
FaHOFeHOHpOI/IBBO)IHBIX, HpOBe}IeHI/IC HpaKTI/I‘IeCKOﬁ pa60TI:.II nonyqune
STUJIEHA U U3YYEHHUE €r0 CBOUCTB.

PacueTtHrble 3amaun.

TPYIIIOBOH Y4eOHOH e TeNbHOCTH
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Beruncnenus no ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, o0beMa,
KOJIMYECTBA HCXOITHOTO BEIECTBA MJIM IIPOAYKTA PEAKIMH 110 H3BECTHBIM
Macce, 00beMy, KOJMYECTBY OJHOTO M3 HCXOIHBIX BEIISCTB HIH
MIPOAYKTOB PEAKINN).

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 | Crupter. Deron 2 Ypox
8. | IlpexenbHble OMHOATOMHBIC CHHPTHL. METAaHON W STAaHON: CTpOeHHE, | PacKppiBaTh CMBICT H3Y4aeMbIX TMOHATHH  (BBUIBISATH KX
(u3nyeckre 1 XUMHUECKHE CBOICTBA (PEaKILMK C AKTHBHBIMM METAIIAMY, | XapakTepHble IIPU3HAKM), YCTAHABIMBATL MX  B3aUMOCBSA3b,
rajloreHOBOJIOPOAMH, TOPEeHHE), MpUMeHEeHHe. BonopoaHbie CBS3H | pcmomp30BaTh COOTBETCTBYIOIIHE TIOHATHS TIPH OMHCAHAN COCTABA,
MEXIy MOIKylIaMu CruproB. JIeHCTBMC METAaHONA M OTAHONA HA | crpoeHMs M NpEBpAIEHHH  OPIaHWYECKAX  COEIMHEHHIL.
;’/IfraHmM HenoseKa. 5 Ucnonb3oBaTh  XMMHYECKYH) CHUMBOJIMKY I COCTaBJICHHUS
HOTOATOMHbIE CIMPTHL DTHICHIIMKONL M DIMUCPHH: CTPOCHHE, | \\onoivronuiry 1 cTpyKTYpHBIX (pasBEpHYTOH, COKpAmEHHOI)
¢busMdYecKre U XUMUYECKHUE CBOWCTBA (B3aUMOICHCTBUC CO INEIOYHBIMU
(bopMyIT OpraHUYECKUX BEIIECTB. Y CTAHABINBATH IPHHAICIKHOCTh
METa/UlaM{, KadeCTBCHHAs pPEaKlusi Ha MHOTOATOMHBIC CITUPTHI).
o BEIIECTB K OMPENCICHHOMY KJIacCy MO COCTaBy M CTPOCHHIO,
JleficTBe HAa OpraHW3M YeNOBeKa. IIpUMEHEHHWE TIHLEPHHA | )
O — Ha3pIBaTh HMX [0 CHCTEMaTHYeCKONM HOMEHKJIATYPE; MPUBOIHUTDH
MDeHON: CTPOEHUE MOJIEKYIBI, (DM3MYECKUE M XUMHUECKHE CBOMCTBa, | TPHBHAIBHBIC Ha3BaHW OTHCILHBIX HPEACTABATEICH
TokcuuHoCTh (enona. [Ipumenenue penona. KHCJIOPOACOACPKAINX COCTMHEHUH.
3.2 | Anpnerunsl. 212 | Ypox
KapGorostie 9. | Anpaeruzmsl. DopManbaeTH, aleTaIbICTH: CTpOeHHe, (pu3Mdyeckue W | XapakTepu3oBaTh COCTaB, CTPOCHHE, MPUMEHEHHE, (HU3UYECKUC H

KUCTOTHL. CIIOXKHBIE
3¢puUpHI

XUMHUYECKHE CBOWCTBA (PEaKIUU OKUCJICHUS W
Ka4yeCTBEHHBIC PEAKIMH), TOJYyYCHHE U MPUMEHCHHE.
OHOOCHOBHBIC TIpE/CbHbIC KapOOHOBBIC KHUCIOThI. MypaBbuUHAs U
YKCYCHasi KHCIIOTBI: CTpOEHHE, (U3MYECKHE M XHMHYECKHE CBOUCTBA
(cBoficTBa, oOmme s Kigacca KHCIOT, pPEaKmus JTePUPHUKAIINN),
nojyueHne u npumeHenue. CTeapuHOBas M OJEUHOBAsl KHUCIIOTHI Kak
MPE/ICTABUTEH BBICIIUX KAPOOHOBBIX KHCIOT. MblIa KaK COJH BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOLIEE [IeHCTBHE.

BOCCTaHOBJICHUS,

XUMHWUYECKHE CBOWCTBA, BaXKHEHIIME CMOCOOBI  TOTYYEHHS
TUIUYHBIX npeacTaBuTenen pa3IMYHBIX KJIaCcCOB
KHCJIOPOJACOJEPXKAIMX ~ COeIMHEHHWH  (MeTaHoja,  3TaHOIa,

rauieprHa, (eHona, GopManblIeruia, aleTalblIernaa, yYKCYCHOU
KHUCJIOTHI, TJIFOKO3BI, Caxapo3bl, KpaxmaJa, eJUIH0JI03bl); BEISBIST
TEHETHYECKYIO CBSI3b MEXKIY HHMH M NOATBEPXKIATh € Halnuuue
YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XMUMHYECKHUX peakuuid ¢
UCTIONB30BAaHUEM CTPYKTYPHBIX (opmyn. ONHCHIBATH COCTaB,
XHUMHYECKOe CTPOCHUE U NIPHUMEHEHUE KHUPOB, XapaKTePH30BaTh UX
3HAUEHHME YISl IKM3HEAESATEJIBHOCTH OpraHu3MoB. Oco3HaBaTh
ONACHOCTh BO3/ICHCTBUSI HAa JKMBBIE OPraHU3MBI OIPEACICHHBIX
OpPraHUYecKUX BEIECTB, TMOSICHATh Ha MHpUMeEpax CIoCOObI
YMEHbBIICHUSI W NPEAOTBPALICHUS] UX BPEIHOIO BO3JEHCTBHUS Ha
OpraHusM uesnoBeka. VCroyib30BaTh €CTECTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUSI — TPOBE/ICHHE, HAOIOICHHE U ONUCAHUE XUMUYECKOro
9KCTIepUMEHTa (J1abopaTOpHBIE OITBITHI M IIPAKTHYECKUE PaOOThI).

HpaKTI/I‘IGCKI/IC 3aHATHA
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10.

Crnoxubie 3Qupbl Kak TPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHeIX 3¢upoB. XKupsl. ['mapomu3 xupoB. I[IpUMEHATH KHPHL
buonoruueckas posb )KUpOB.

3.3

VYrneBobl

Ypok

11.

VYraeBoapl: cocraB, Kiaccu(UKalUs —yrieBOAOB (MOHO-, M- U
nojucaxapuasl). ['roKko3a — IMpOCTeHINniE MOHOCaxapuI: OCOOCHHOCTH
CTPOCHHS  MOJCKYJbl, (HU3MUECKHe W  XHUMHYECKHE CBOWCTBA
(B3ammopetictBue ¢ ruapokcumom wmenu(ll), oxwcieHne aMMHUAYHBIM
pactBopoMm okcuaa cepebdpa(l), BoccraHoBNIeHHE, OPOXKEHUE TIFOKO3HI),
HaxXOXJCHWE B TMpPHPOJE, NPUMEHEHHE, OWOJOTHYECKas PpOIlb.
®orocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

Kpaxmain 1 nesuionos3a kak npupojHbie nonumepsl. CTpoeHne KpaxMaia
U uewonodbl. Pu3nueckue W XUMHUYECKHUE CBOWCTBAa Kpaxmaina
(TUIpOITH3, KaUeCTBEHHAs PEaKIHs C HOAOM).

DKCIEePUMEHTAIBHBIC METO/bI U3yUCHHS BEIIECTB M HMX MPCBPAIICHUI:
NPOBEJICHUE, HAOJIOJICHHE W ONUCAHUE JEMOHCTPAI[MOHHBIX OIIBITOB!
TOPCHUC CIIUPTOB, KAYECTBCHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB
(oxucmenue stanoma oxcumoMm Meau(Il)), MHOTOATOMHBIX CIIHPTOB
(B3ammopeticTBue riuiepuHa ¢ ruapokcumoM wmenu(Il)), ampmermmon
(okuCIIeHHe aMMHAaYHBIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom
vemu(Il), B3amMopelicTBme KpaxmMama C  HOIOM), IPOBEACHUE
MIPaKTUIECKOIl pabOTHI: CBOICTBA pacTBOpPa YKCYCHOU KHUCIIOTHIL.
Pacuernsle 3a1aun.

Brruncnenust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Maccel, oObema,
KOJINYECTBA MCXOHOTO BEIECTBA MIIH MPOIYKTA PEaKIMU M0 U3BECTHBIM
Macce, 00beMy, KOJMYECTBY OJHOTO W3 MCXOJIHBIX BEUIECTB HIIU
MIPOAYKTOB PEAKIINN).

CnenoBare mpaBuiaM Oe30macHOi paboThl B J1abOpaTopuu INpH
WCTIONIb30BAaHUN XUMHYECKOW IMOCYIBl M OOOPYHOBAaHHUS, a TaKKe
IpaBuiaM OOpalieHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMH  BBITIOJIHEHUSI  Ja0OpaTOPHBIX  ONBITOB U
MPaKTHYECKUX padoT MO MONYYCHHIO M M3YYEHHIO OPTraHHYECKHX
BemecTB. lIpencTaBmaTh pe3yibTaTbl SKCHEpHUMEHTa B (opme
3allUCH ypaBHEHUN COOTBETCTBYIOIIMX PEAKIMH U JeNaTh BBIBOJBI
Ha uX ocHoBe. [IpoBOAUTH BBIYMCICHUS IS ONpEAeTICHUS
MOJIEKYJISIPHON (hOPMYJIIBI OPraHUMIECKOTO BEIIECTBA, II0 YPABHEHUIO
xuMudeckoil  peakmuu.  CaMOCTOATENBHO — IUTAHUPOBaTh U
OCYILECTBJISITH CBOIO NO3HABATEIbHYIO JIEATEIBHOCTH;, MPUHUMATh
aKTHBHOE y4YacTHE B TPYIIIOBOH y4eOHO AeATeIbHOCTH

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1

AMMWHEL
AMUWHOKHCIIOTEI.
Bbenkn

2

Ypox

12. | AMUHOKHCIOTBI Kak aMQOTepHble OpraHW4YecKHe COeAWHEHMs. | PackpbiBaTh CMBICH  H3y4aeMbIX TOHATHH  (BBUIBIATH WX
®uspdgeckue M XMMHYECKHE CBOHCTBA AMMHOKHCIOT (HAa IIPUMEPE | XapaKTepHbIE MPHU3HAKH), YCTAHABIMBATE WX  B3aMMOCBS3b,
DIMLKHA). bronorndeckoe 3Ha4eHHe aMMHOKACIIOT. TlenTuubl. HCIIOIB30BaTh COOTBETCTBYIOIINE ITOHATHS IIPH ONUCAHUM COCTABA,
benku kak mpupoHbIE BBICOKOMOJIEKYJIApHBIE coeiuHeHus. [lepBuuHas, CTPOGHHMS W  TPEBPAlICHHI  OPraHMYeCKHX  COCAMHCHHIL.
BTOpUYHAs W TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA | [{cmonn30BaTh XHMHYECKYI0 CHMBOJHKY /Ui COCTABIEHUSA

OeNKOB: THAPOJIU3, ICHATYpaIlisl, KAYeCTBEHHBIE PEaKIIMH Ha OCIKH.
OKCTIepUMEHTAIbHBIE METOJIBI M3YUYCHHS BEUIECTB M WX MPEBPALICHUI:
HaOJIOJIEHWE W OMHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATYpaIlus
OCIIKOB MPH HArPEBAHUH, [BETHBIC PEAKIIMN OCIKOB.

MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
¢dopMyn opraHuueckux BeniecTB. OmnpenessiTh NPHHAIIIEKHOCTD
BELIECTB K OIPEAEICHHOMY KIAcCy II0 COCTaBy M CTPOEHHUIO,
Ha3blBaTh UX II0 CHCTEMAaTH4YECKOW HOMEHKJAType; IPHUBOIUTH
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TPUBHAIILHBIC Ha3BaHMs OTZEJIbHBIX npesicTaBUTeNeH.
XapakTepu30BaTh COCTaB, CTPOCHHE, MPUMEHEHHE, (pU3HYECKUe U
XUMHYECKHE CBOWCTBA, BaXKHEHIIWE CIIOCOOBI  IOJIyYEHUS
TUNWYHBIX ~ TNPEACTABUTENCH  a30TcolepKallUX  COeIUHEHHH
(MeTnmamMuHa, TIHANAHA, 0enKoB). OMUCHIBATh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBa OCNIKOB; IMOSCHATH Ha INpHMepax 3HaueHHE
OenKoB Uil OopraHM3Ma 4esoBeKa. VICIoyib30BaTh €CTECTBEHHO-
Hay4yHble METOABl IIO3HAaHHWsA — HaOMIOJaTh M OIMCHIBaTh
JEMOHCTPallMOHHBIN 3KcIepuMeHT. CaMOCTOsTENBHO IUIAaHUPOBATh
1 OCYIIECTBIISITH CBOIO [T03HABATEIBbHYIO IESTEINbHOCTD; IPHHUMATh
AKTHBHOE Y4acTHE B IPYIIOBOW Y4eOHO! e TeIbHOCTH

Paspnen 5. BeicokoMoJIeKy ISIpHbIE COeIUHEHUS

5.1

IInacTmaccel.
Kayuyxu. Bonoxna

2

Ypok

13. | OcHOBHBIC TIOHATHS XHMHH BBICOKOMOJCKYJSIPHBIX COCNMHCHWH: | BrmameTh M3y4aeMBIMH XWMHYECKUMH IOHATHUSMH: PacKphIBAaTh
MOHOMCECp, MNOJUMEP, CTPYKTYPHOC 3BC€HO, CTCIICHL IIOJUMEPpU3ALINU, CMBICTT H3Yy4Ya€MbIX MOHATHH U NPpUMECHATL OTU TMOHATUA IIPpU
cpenHsAs  MoJekynspHas  macca. OCHOBHbIE  METOJBI  CHHTE3a | OMHCAHUM  COCTaBa W CTPOCHUS  BBICOKOMOJEKYJSAPHBIX
BBICOKOMOJICKYIIAPHBIX COCIMHEHUH - TTOJTIMEPHU3AIHS U | OPTaHMYECKUX BEIIECTB, MM OOBSCHCHHS OTHCIHHBIX (PaKTOB U
TTOJTMKOHICHCAITHSL. sBIIeHUN. MICTI0Ib30BaTh XUMHUYECKYIO CHMBOIIUKY JJISl COCTABIICHHS

BKCHepHMeHTaHbHHe METOAbI U3YUCHHSA BCUICCTB U HX npeBpameHMﬁ:
O3HaKOMJICHHUE C 06pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,
IJ1acTMAacC, Kay4yKOB.

CTPYKTYPHBIX  (OPMYJT BEUIECTB W  YpaBHCHHH  peakiui
MoJIMMEpU3alMl W NoJUKOoHAeHcaluu. OmuchIBaTh  COCTaB,
CTpOEHHUE, OCHOBHbIE CBOMCTBa Kay4yyKoB, Haubonee

pacnpocTpaHEHHBIX BHIOB IUIACTMAcC, BOJIOKOH; IMPUMEHEHHE B
pa3IUYHBIX  oTpacisax. lMcmomb3oBaTh  €CTECTBEHHO-HAyUHBIE
METOIBI TIO3HAHUS — HAOMIOIATh M ONHCHIBATH JEMOHCTPAIMOHHBIN
IKCIIEPUMEHT

Pa3nen 6. Teopernueckue 0CHOBbI XUMHH

6.1

CrpoeHue aTOMOB.
[epuoanueckuii
3aKOH U
Ilepuoguueckas
cucTemMa
XUMHUYECKHX
3JIEMEHTOB

J.N. Menneneena

2

Ypok
14. | Xumudeckuil s1eMeHT. AToM. Slapo aToma, n3oTOombl. ONEKTpOoHHAas | PackpbIBaTh CMBICH  M3y4aeMBIX HOHSATHH  (BBIIBIATH  HX
0005109Ka. DHEPreTHUYSCKUE YPOBHH, TIOAYPOBHH. ATOMHbBIC OPOUTAIIH, S- XapakTepHbIe TPHU3HAKH), YCTAaHABIMBATh WX B3aHMOCBS3b.

, p-, d- osnementsl. OCOOEHHOCTH pachpeieeHUs] SJIEKTPOHOB IO
opOHWTaNsIM B aTOMax JJEMEHTOB TEPBBIX YETHIpEX IEPHOIOB.
DNeKTpOHHAS KOH(QUTYpAIUs aTOMOB.

Ilepuoguueckuit 3axkon u Ilepuoguueckas cucTeMa XHUMHYECKUX
anementoB .M. Mengeneea. CBs3b MNEPUOJUUYECKOTO 3aKOHA U
Ilepuoguueckoit cuctemMbl xuMudeckux snemenToB (.M. Menneneesa c
COBPEMEHHOU TEOpUel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHWHS
CBOHCTB XMUMHYECKHX OJJEMEHTOB M O00pa3yeMbIX HMMH TPOCTBIX U

PackpeiBaTh cMbic nepuoanueckoro 3akona . Y. Menaeneea u
JIEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U

MPOTHOCTHYECKYI0 (YHKIHMH. XapaKTepu3oBaTh 3JIEKTPOHHOE
CTPOEHHE aTOMOB XHMMYECKHX JJIEMEHTOB 1—4 mnepuonos,
UCTIONB3Ysl  TOHATHS  S-, P-, d-37ekTpoHHBIE — OpOHTAH,

sHepreTuueckue ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XUMHUUYECKUX IJIEMEHTOB U X COEIUHEHUH TI0 EpUoJaM U
rpynnam Ilepuoandeckoii cuctemsl 1. . Menneneesa
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CJIOKHBIX BEIIECTB IO TPYMIaM M MepHoAaM. 3HaUeHHE EPHOANIECKOTO
3aKOHA B Pa3BUTHH HAYKH.

6.2 | Ctpoenue Ypox
BemecTsa. 15. . PackppiBaTh  CMBICT HW3ydaeMbIX MOHATHH  (BBIOCTATH  HX
CtpoeHne BemiecTBa. XHWMHUYECKas CBs3b. BHABI XMMHYECKOH CBS3H
XapakTepHbIC IPU3HAKN) U TIPUMEHSTh 3TH IIOHATHS IIPU ONUCAHUN
(KoBaJIeHTHasE HETIONSIpHAas W TIOJISIPHAs, WOHHASA, METa/UINYecKas).
N M .. | cocTaBa M CTPOEHHS BEIIECTB, AT O0BSICHEHNUS OTACIBHBIX (DAKTOB
MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOM XUMHYECKOH CBSI3H (OOMEHHBIH . . o
. u siByieHuH. OnpenensaTs BUIbI XUMHUECKOH CBS3M (KOBaJIEHTHOH,
U JIOHOPHO-aKLENTOpHBIH). Bomoponnas  cBs3b.  BaseHTHOCTS. . . o
MOHHOM, MEeTaJUIMYeCcKOH, BOJOPOAHOH) B COEIMHEHHUSX; THII
DnekTpooTpunaTeabHocTh. CTeneHb OKucieHus. VOHBI: KaTHOHBI W . N
AHHOHbI KPHCTAJUTMUECKON PElIETK KOHKpPETHOTro BemiecTBa. Omnpenensith
BAICHTHOCTh U CTEIICHb OKHCIICHHMS XUMHUYECKHX 3JIEMEHTOB B
COEMHEHUAX PA3IUYHOTO COCTaBa.
6.3 | MHuoroob6pasue 16. ITpoBOANTD BBIMHCIIECHHS C HCHONB30BAHUEM IOHSTHSI «MaccoBas
BemecTBa MONEKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHS. 3aKoH
BEILECTB JIOJIS BEIIECTBA B pacTBOpe». BinaneTs n3ydyaeMbIMH XUMAYECKAMHA
MIOCTOSTHCTBA COCTaBa BEINECTBA. THWIIBI KPHCTAJUIMYECKHX PEIICTOK. .
. N nOHATHAMHA. OOBSICHATH 3aBHCUMOCTb CKOPOCTH XHMHYECKOH
3aBHCHMOCTh CBOWCTBA BEWIECTB OT THINA KPUCTANTHIECKON PEIICTKH.
peakuuu OT pa3auyHbIX (akTopoB. OmpenensaTe Xapaktep
[MonsiTre o nucnepcHBIX cucTeMax. ICTHHHBIE M KOJUIOW/IHBIE PACTBOPBI.
CMELICHNs XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
MaccoBasi 107151 BeIl[eCTBa B pacTBOPE. .
. Bo3aedcTBus (mpuHiun Jle Hlarense). CocTaBnaTe ypaBHEHHSA
Knaccudukanms  Heopranmyeckux  coeauHeHuil.  Homenkmatypa . N
peaKLuii pa3NuYHBIX TUIOB; IOJHBIE M COKpAIEHHBIC ypaBHEHHMS
HEOPraHWYECKHX BELIECTB. [ eHeTH4eckas CBs3b HEOPraHWYeCKUX .
peakLuii HOHHOTO OOMEHa, YUMTHIBasl YCIOBUS, IIPU KOTOPBIX ATH
BEILECTB, PUHAUICKAIINX K PA3IMIHBIM KJlaccaM
peakuu UAyT 10 KOHLIA.
6.4 | Xummueckue Ypok
peaknuu 17. . Hcrnons30BaTh  €CTECTBEHHO-HAYYHLIE METOABI  TO3HAHHSA ——
Xumuueckas peakuus. Kiaccudukanus XUMHYECKHX peakuuil B
- o npoBeJicHHue,  HaONIOZEHWE M ONMCAHUE  XHUMHUYECKOIro
HEOPraHWYeCKOH M OpPraHM4YecKOW XHMHH. 3aKOH COXPaHEHHS MacChl
JKCIIEPUMEHTa (JIEMOHCTpPAIlMOHHBIE U JIAOOPATOPHBIE OIIBITHI,
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHHS SHEPTUU MIPU XUMUYECKHX
eaKIAX MpakTH4eckue paboThl): 1O ONPEAEICHUI0 Cpeasl BOIHBIX
P pacTBOpPOB BELIECTB, peaKUUid HOHHOTO OOMEHa, BIIMSHHIO
Pa3IMYHBIX (PAKTOPOB Ha CKOPOCThH PEAKIIUH.
6.5 | CxopocTs peakuum, 18. | CkopocTh peakunu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. | CrenoBaTh INpaBWiIaM IOJb30BAHHMSA XHMHYECKOM TMOCYJIOH H

ee 3aBUCHMOCTh OT
pa3iIn4HbIX
(akTopoB.

OOpatumble peakud. XUMUYeCKOoe paBHOBecHe. DaKkTOPHI, BIHSIONINE
Ha COCTOsiHME Xxumuudeckoro pasHosecus. IIpunnun Jle Ilarense.
Onextponutnyeckas aucconuanus. CUIbHbIE U cladble SJIEKTPOJIHTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCHasl, HEUTpasbHAs, IMISTOYHAS.
Peakiun nonHoro oomMeHa.

OKHCITUTENEHO-BOCCTAHOBUTENBHBIE PEaKIINH.

DKCHepUMEHTaIbHbIE METOJbl W3YUEHHs BEIECTB W UX IMPEBpALLEHUI:
nemoHcTpanus Tabmmn  «[lepuoanveckas cuUcTeMa  XUMHYECKHX
anementoB J.W. MenneneeBay, u3yueHue MoJeNeid KpPUCTAIIIMUECKUX
PeIIeTOK, HAOJIOICHUE 1 OMFICAHUE IEMOHCTPAIIMOHHBIX U Ta00paTOPHBIX
OMBITOB  (pa3joEeHHWE TEepPOKCHIa BOAOPOAa B  IMPHCYTCTBUU

nabopaTopHeIM  00opynoBaHHMEeM. lIpencTaBisiTh  pe3ysbTaThl
XHMHYECKOTO 3JKCIeprMeHTa B (opMe 3alicud  ypaBHEHUH
COOTBETCTBYIOIINX PpEaKIMi U JeNaTh BHIBOJABl HA HX OCHOBE.
[TpoBOIUTH BEIYUCICHHS MO0 YPAaBHEHUSAM XUMHUYECKUX PEaKIHi, B
TOM YHCJIE TS PMOXUMHUYECKUE PACUETHI
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KaTaln3aTopa, OIpPEAETICHHE CPEIbl PACTBOPOB BEIIECTB C IOMOILBIO
YHHBEPCAJIbHOTO MHAWKATOPA, PEaKIMU MOHHOTO OOMEHa), IPOBEJCHHUE
MPaKTHYECKOW paboTel «BimsHue paznuyHbBIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON pEeaKLun».

PacueTHrle 3amaun.

Pacuersl 1o ypaBHEHWSM XHMHUYECKHX pEaknuii, B TOM HHCIIE
TEPMOXUMHUUECKUE pPaCyeThl, pacyeTbl C MCIOJb30BAHUEM IOHSITUSA
«MaccoBas 10JIs BEILECTBAY.

[Pasue.ﬂ 7. Heoprann4yeckasi XuMus

7.1

HewmeTtamibr

2

Ypok

19.

Hemerannel. Ilonoxenune HemetaiioB B Ilepuoanyeckoil cucreme
xumudeckux anemeHtoB J.M. MenneneeBa U OCOOEHHOCTH CTPOESHHS
aromoB. du3nyeckue CBOCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB
(Ha mpuMepe KHcIopoa, cepsl, pochopa u yrirepoaa).

XuMHYEeCKHEe CBOMCTBA BaXKHEUIINX HEMETAIUIOB (TajOreHOB, CEpbI,
aszota, Qocdopa, yriepoaa U KpEeMHHs) U HX COCTUHCHUN (OKCHIOB,
KHCJIOPOCOIEPIKAIIUX KUCTOT, BOJOPOIHBIX COSTUHEHH).
[MpuMeHeHrne BAXKHEHIIIUX HEMETAIIOB M UX COCIMHEHHN.

PackpeiBaTh  CMBICT  HM3Y4aeMbIX TIOHATHH  (BBLAETATH HX
XapakTepHbIe IPU3HAKU) U IPUMEHITh 3TH NMOHITUS IPU ONHUCAHUU
COCTaBa M CTPOCHHSI BEIIECTB, AJIsI O0BSICHEHUS OTACNIBHBIX (haKTOB
n saBiaeHUH. OOBACHATH OOINME 3aKOHOMEPHOCTH B W3MCHEHUH
CBOMCTB HEMETAIUIOB U HMX COCJUHEHUI C y4ETOM CTpPOEHHs HUX
aToMOB U mnonoxeHus B Ilepuonuueckol cucreMe XMUMHYECKHUX
anmementoB [[. M. MengeneeBa. XapakTepn3oBarh (OIICHIBATH)
o0mupe XWMHYECKHE CBOWCTBA HEMETAUIOB, HMX BaXXHEHIINX
COEIMHEHUH, MOATBEPKIAs 3TO ONHUCAHUE NPUMEPAMU ypaBHEHUU
COOTBETCTBYIOIIMX XHMMUYECKUX peakuuid. XapakTepu3oBaTb
BIMSHHAE HEMETANIOB U UX COCAMHEHWH Ha >KHUBBIE OPraHU3MBI;
OINUCHIBATh TNPUMEHEHUE B PA3NIMYHBIX OOJACTAX MPAKTUUECKOMN
JeSTeNbHOCTH ~ 4esnoBeka  IloaTBep:kmaTh  CyIIECTBOBAaHHE
TEHETUYECKOW CBS3M MEXKIY HEOPraHUYECKUMH BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMHYECKHX PEaKIHM.
PackpsiBaTh CYIIHOCTb OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxImii MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHCa 3THUX
peaknuid. IIpoBoauTe peaknuy, NOATBEPXKIAIOIINE XapaKTEPHBIE
CBOMCTBA H3yYaeMBIX BEIIECTB, PACIO3HABATh OINBITHBIM ITyTEM
AQHHOHBI, MPUCYTCTBYIOUINE B BOTHBIX pacTBOpax. lcmoiap3oBaTh
€CTECTBEHHO-HAyYHbIE ~ METOJBbl IO3HAHHMA —  IPOBEACHUE,
HaOMIOZIGHWe M ONHMCaHMe  XHMHYECKOTO  JKCIEepHMEHTa
(meMOHCTpaIOHHBIE ¥ Ja0OpaTOPHBIE OIBITHI, MPAKTUIECKHE
pabotsl). [IpencraBnsTe pe3yabpTaTbl XKMHYECKOTO SKCIIEPHUMEHTA B
¢dopmMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEaKIHH W JeNaTh
BBIBOABI Ha uX ocHoBe. CrenoBaTh MpaBWiaM IOJIB30BaHUS
XUMHUYECKOH TIocyol ©  JabopaTopHBIM  00OpYJOBaHUEM.
IIpoBOIUTH BBIYMCIEHHS 1O YPAaBHEHHMAM XUMHUECKUX PEaKLUil.
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CaMOCTOSITeNIPHO ~ TUIAHUPOBAaTh W OCYIIECTBISITE  CBOIO
MO3HABATENIBHYIO IEATENBHOCTD; IPUHUMATh aKTUBHOE Y4acTHE B
IPYNIIOBOM YyueOHOH eI TEeNbHOCTH

7.2

MeTamisl

2/8

Ypok

20.

Merannsl. Ilomoxxenue ™eramnoB B Ilepuoanueckoil  cucreme
xuMudecknx snemMeHToB J.UM. MenpeneeBa. OCOOCHHOCTH CTpPOCHUS
ANEKTPOHHBIX 000I0UeK aTOMOB MeTauIoB. O0mue pu3nIecKre CBOMCTRA
MeTa/uioB. CIUIaBBI METAJUIOB. DJICKTPOXUMHYCCKHUIA PsJ] HATPSIKCHUN
METAJLIOB.

XUMITYECKUE CBOMCTBA BAKHEHUIIIMX METAIUIOB (HATPHIL, KaIHii, KaJIbIIHH,
MarHuii, aJIOMHHUH, OWHK, XPOM, JKEJIe30, MeIb) W HX COSAWHCHHU.
OO0uime cnocoObl NoyYeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHKE.

DKcIepUMEHTaIbHBIC METOABI M3YYCHUs BEIISCTB M WX IPEBpAIICHUIL:
M3ydeHHe KoJuleKuuu "MeTamnsl M CcIiaBbl", 00pa3lioB HEMETaJIOB,
pEIllcHHE OKCICPUMEHTAJIbHBIX 3ajad, HaOMIOCHHEe W OIMHCaHHE
JEeMOHCTPAIMOHHBIX W  JIA0OPAaTOPHBIX  OMBITOB  (B3aWMOJCHCTBHE
m;:[poxcyu:[a AJIOMUHUA C paCTBOpaMI/I KHUCJIOT U IIleJ'IO‘Ieﬁ, KAaUYCCTBCHHBIC
peakiny Ha KaTUOHBI METaJJIOB).

PacuerHble 3a1aun.

PacueTs! Macch BemecTBa Wil 00bEMa ra3oB 0 U3BECTHOMY KOJIHUYECTBY
BEII[ECTBA, MAacce WIM O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, pacyeThl Macchl (00beMa, KOJMYEeCTBA BEMIECTBA) IPOTYKTOB
PEaKIyH, eCIH OJTHO U3 BEIIECTB HMEET ITPUMECH.

PackpeiBaTh  CMBICT ~ HM3y4aeMbIX TOHATHUH  (BBLAEIATH  HX
XapakTepHbIe NPU3HAKU) U IPUMEHATh 3TH MOHATHS [IPU ONHUCAHUU
COCTaBa M CTPOEHHSI BEIIECTB, st OOBSICHEHHUS OTACNIBHBIX (PaKTOB
n sBiaeHUH. OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHU
CBOMCTB 3JIEMEHTOB — METAJIOB M HX COECOUHEHUM € y4ETOM
CTpPOEHHUSI MX aTOMOB U NOJOKeHus B llepumonnyeckoil cucreme
xumudeckux anemeHtoB JI. M. MengeneeBa. XapakTepuzoBaTh
(onmceiBaTh) OOIIME XMMUYECKHE CBOWCTBA METAIOB, HX
BaXHEHIIINX COENUHEHHH, TOATBEPKIAs 3TO ONUCAHUE TPUMEPAMHU
YPaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi; IPUMEHEHUE
METAJJIOB B pa3JIMYHbIX o6nacmx, a TAaKXKC HUCIIOJIb30BAHUC UX IJIA
CO3JaHrd COBPEMCHHBIX MATEpHaiOB U TexHoyoruii. ONKMCHIBATH
crocoOBl 3alUThl METANJIOB OT KOPPO3UH. PacKphIBaTh CYIIHOCTh
OKHCJIUTCIIbHO- BOCCTAaHOBUTCIIBHBIX peaKuHﬁ IOCPEACTBOM
COCTaBJICHUsI DJIEKTPOHHOTO OanaHca 3THX peakuuid. [IpoBoauTh
peakyy, MOATBEPKIAOMUE XapaKTEPHbIE CBONCTBA HM3Y4aeMBIX
BEIIECTB, PACIO3HABATH OMNBITHBIM IYyTEM HOHBl METAIIOB,

MNPpUCYTCTBYIOLIIUC B BOJIHBIX pacTBOpax. Hcnonp3oBaTh
CCTCCTBCHHO-HAYYHbIC METOAbI IO3HAaHUA — MIpOBCIACHUC,
Ha6J'IIO,I[6HI/IG n OITMCaHUC XUMHYCCKOI'o OKCIICPUMCHTA

(meMoOHCTpaIOHHbIE ¥ JTa0OpaTOPHBIC ONBITHI, IMPAKTHYCCKHE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOTO SKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUIH COOTBETCTBYIOUIUX PEAKIUN M JIenaTh
BBIBOABI Ha WX oOcHOBe. CremoBaTh IpaBHJaM IOJIB30BaHUSA
XUMUYECKOM mocymod W 1abopaTOpHBIM  00OPYIOBAaHHEM.
IIpoBOIUTH BBIYHCICHUS 1O YPAaBHEHHMAM XUMHUYECKUX PEaKIIHH.
CaMOCTOSITETBHO ~ TUIAaHMPOBAaTH M OCYHIECTBISITH  CBOIO
[I03HABATEJIbHYIO JI€ATEIbHOCTh; PUHUMATh AKTUBHOE Y4acTHE B
TPYIIIOBOH Y4eOHOH e TeNbHOCTH

IIpakTueckue 3aHATUS

21.

PacuerHnble 3a1aun.

Pacuertsl Macchl BemecTBa WM 00beMa ra3oB 110 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM O0bEMYy OJHOTO M3 YYAaCTBYIOLIMX B PEaKIUH
BEIIIECTB, pacyeThl Macchl (00bemMa, KOJIMYEeCTBA BEMIECTBA) IPOIYKTOB
PEaKIK, €CIIM OJHO U3 BELIECTB UMEET PUMECH.
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22.

Pacuetnrle 3amaun.
Paccuntate Maccel BemecTBa WM O0beMa Ta30B 10 HM3BECTHOMY
KOJIMUECTBY BEIIECTBA

23. | ITIpodeccnoHaIbHO OPHEHTHPOBaHHOE cojep:kaHue: Paccuurath Mo
Macce WM 00beMy OHOTO U3 yJacTBYIOIINX B PEaKIMU BEIIECTB.
24. | PacuderHble 3amaun.
PaccunTats Maccel (00BbeMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIHH,
€CIIM OJTHO M3 BEIIECTB UMEET IPHUMECH.
Pa3zgen 9. Xumus 1 ;Ku3HbL
9.1 | O6oburaromiee 2 25. | Ponp xumMum B OOECHEUCHHWH SKOJOTHUIECKOW, DJHEPTeTHYECKOM W | PackphIBaTh poib XMMHH B PELIICHUH YHEPTETHUCCKHX, CHIPEEBBIX U
IIOBTOPCHUC HI/IHleBOﬁ 66301‘[aCHOCTI/I, Pa3BUTUM MCOUIMHBI. TToustue o Hay4YHBIX 3KOJOTHYECCKUX HpO6J‘IeM YCJI0BCUCCTBA, OIIMChIBATH OCHOBHBIC

METO/Iax [MO3HAHUS BEUIECTB U XUMUUECKHUX PEaKIUM.

IMpencraBnennss 06 oOmMMX HAayYHBIX NPUHIHUIAX I[POMBIIUICHHOTO
IIOJIyYEHHUS BaXKHEHINX BEILECTB.

UYenoBek B MUpPE BEIECTB U MAaTEpUANIOB. BAKHEHIINE CTPOUTEIbHBIC
MaTepHuaibl, KOHCTPYKIIMOHHBIE MAaTEPUAIbl, KPACKH, CTEKIIO, KEPAMUKA,
MaTepuansl U1 OJNEKTPOHUKH, HAaHOMATEpUalbl, OpPraHUYEeCKHE U
MHUHEpaJIbHBIC YI00PEHHUS.

XUMUS U 30pOBbE YEJIOBEKA: NPABUIA UCIIOJIb30BaHUS JIEKAPCTBEHHBIX
IIPenaparos, paBuiia 6€301MaCHOTO UCHOIb30BaHMUS IPETapaToB OBITOBON
XUMUHU B IOBCEAHEBHOM KU3HU.

Peanmzamuss MeXNpenAMETHBIX CBs3eH TP  M3y4eHHH oOmeil u
HeopraHuueckod xumum B 11 Kiacce OCyHIECTBISETCS 4Yepes
UCTIONIb30BAaHME KaK OONIMX eCTECTBEHHO-HAY4HBIX IOHATHH, Tak M
NOHITUM, SBIIOIIUXCSI CUCTEMHBIMU JUI1 OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAy4YHOI'O IUKJIA.

OOmme ecTecTBEHHO-HAY4HBIE ITOHATHS: HAy4YHBIH (akT, THUHOTE3a,
3aKOH, TEOpHUs, AaHaJIM3, CHHTE3, KIACCU(PHUKAINA, MEPUOIUYHOCTS,
HabJIoIeHue, YIKCIIEPUMEHT, MOJICTIUPOBAaHIE, H3MEPEHHE, SIBICHHUE.
®dusMka: MaTepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH,
HOH, U30TOIl, paAMOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUI YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UUECKUE
BEJIMYMHBI U €JUHULBI UX U3MEPEHUS, CKOPOCTb.

Buonorns: xnerka, opraHM3M, B3KocHCTeMa, Ouocdepa, Makpo- H
MHKPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIIECTB B OpPraHU3ME.

leorpadusa: MuHepaspl, TOpHBIE IOPOJBI, IIOJE3HBIE HCKOIIAEMBIE,
TOILIUBO, PECYPCHI.

HanpaBJICHUA Pa3BUTUA XUMHUYECKON HayKhl MW TCXHOJIOTUH.
[IpuMensaTh mpaBmia OE30MACHOTO OOpAIICHUS C BEIICCTBAMH,
HCIOJIb3YyEMbIMU B HOBceﬂHeBHOﬁ JKU3HHU, MpaBujia MOBCIACHUSA B
Helsix cOepekeHHs 30POBbsl U OKpYIKarolled MPUPOTHOI cpebl;
MOHUMATh Bpel (OMAacHOCTh) BO3ZACWUCTBHUS HA JKUBBIE OPTaHU3MBI
OTIpeJICJICHHBIX BelecTB cMmbich mokaszarens [IJIK, mosicHsITh Ha
pUMepax crocoObl YMEHBIICHHAS U TIPEIOTBPAIICHUS UX BPEIHOTO
BO3ICUCTBUA. AHATM3UPOBATh W  KPUTHYECKH  OILCHUBATH
HHPOPMALINIO, CBSA3aHHYIO C XHUMHYCCKHUMH IIpOIecCaMH U HUX
BIMSIHAEM HAa COCTOSHHE OKpyXaromed cpensl. lcmoms3oBath
MONyYCHHBIC 3HAHUS W TPEICTaBICHHUSA O cdepax NesTeTbHOCTH,
CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK OCHOBY
JUIsl OPHEHTAllMM B BBIOOpE CBoel Oyayiieil npodeccHoHaIbHON
nesitenbHOCTH. [IpuHHMMAaTh ydactue B OOCYXKICHHH IpobieMm
XUMHYECKOM U DKOJOIMYECKOM HampaBJICHHOCTHU, BbICKA3bIBATH
COOCTBEHHYIO TIO3MIIMIO TIO MpoOJeMe U MpeajaraTb BO3MOYKHBIE
IIyTH €€ peLCHUs
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TexHomorus: XMMHYECKas MIPOMBIIIUICHHOCTb, METaJTyprus,
MIPOM3BOJICTBO  CTPOUTENBHBIX MAaTEPHANIOB, CEIHCKOXO3SHCTBEHHOE
MPOM3BOJCTBO,  IUILEBas  IPOMBIIUICHHOCTh,  (hapMaleBTHYeCKas
IPOMBIIIICHHOCTh,  NPOU3BOACTBO  KOCMETHUECKUX  IpEenapaTos,
MIPOHU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHaioB, JJIEKTPOHHAS
MIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTUH.

[IpomexxyTounas -
arrectais B (opme
nudpepeHraIbLHOTO

3agera

Bceero: 50
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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 TaOJIUII, TIAKATHI: «IIEPHOANYECKAsi CUCTEMa
XMUMHYECKHUX 3JIeMEHTOB JI. V. MeHieseeBay, MOPTPEThI BHLAAIOIINXCS YICHBIX-XHMUKOB);

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

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

— Crarnueckue, ITMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHBIC MOJICIIH;

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

— KomrmiekT yueOHO-MeTOANYeCKON JOKYMEHTAIINH;

— @oHJ OLIEHOYHBIX CPEJCTB IO MPEIMETY;

6.2 UnopmanmoHHoe o0ecniedyeHre peain3auuu NporpaMmbl

B OubGnuoteunsiii ¢GoH BXOAAT y4uyeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOTTYIIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3allii UMCIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHbIX MPOTpaMM HadaJbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHEro OOIIero
00pa3oBaHUsl OpPraHM3ALMUSMH, OCYIIECTBISIONIMMU OOpa30BaTEIbHYIO JIESTEIBHOCTh U
YCTaHOBJICHHS MPEAETBFHOTO CPOKa MCIOIb30BAHMS MCKIIIOUEHHBIX YYEOHUKOB, YTBEPKIACHHOTO
npukazom Munnpocemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlanb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611eo00pa3zoBaTeNIbHbIE PEAMETHI).

B ob6pazoBaTenbHOM IpOIECCe UCIIONB3YIOTCS IEKTPOHHBIE 00pa30BaTeIbHBIE PECYpPCHI
U3 (QeAepabHOTO TIEepPeUHs dSJEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alud  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
o0Opa3oBaHus, YTBEpXKIEHHOTro Tpukazom MunnpocsemeHuss 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. VYpoxu no yue6HOMY npenmety «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 «Jlomamnue 3ananus. Cpennee odmiee oopazoBanue. «Xumus». 10-11 kimacce», AO
W3narensctBO «lIpocBemenne»

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

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