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PaGouass mporpamma mo ydeOHOMY mpeameTy «Xumwus» (0a30BBIH YpOBEHB)
(npenmeTHas obnacTh «ECTECTBEHHO-HAay4dHbIE MPEAMETHD») (Aajiee COOTBETCTBEHHO —
nporpamMma I0 XHUMHUH, XHUMHS) BKJIIOYAET IOSCHUTENBHYIO 3alMCKy, COJAEpyKaHHUe
oOyueHus, IUIAHUPYEMbIE pPE3yJbTaTbl OCBOEHUS  IpPOrpaMMbl [0  XHUMHUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMATUUECKOE INIAHUPOBAHHUE.

[losicHuTenbHAS 3amucKa OTpaXkaeT OOLIME LEIM U 3aJadd HM3y4eHHs XUMUH,
XapaKTEPUCTUKY TMCUXOJOTHYECKUX MPEANOChUIOK K €€ HM3Y4EHHUI0 OOydaroIMMUCH,
MECTO B CTPYKTyp€ Yy4yeOHOro IjIaHa, a TakKe MOJIXOAbl K OTOOpY COAepKaHUs,
K OIpPEINEICHUIO IUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKType TEMaTHYECKOIro
IUTAHUPOBAHUS.

ConepxaHue OOydeHHUsI pacKpbIBaeT  COJEp)KATENbHbIE JIMHUM, KOTOPBIE
IpeUIaratoTest JIsl 0053aTeIbHOIO M3YYEHHUS B KAXKIOM KJIACCE HA YPOBHE CPEIHETO
o011ero oopazoBaHMsI.

[Inanupyemble pe3ynbTaThl OCBOEHHUS NPOrpaMMbl MO XUMHH BKIIOYAKOT
JMYHOCTHBIE, METAlpEeIMETHBIE PE3yJIbTaThl 32 BECh IMEpUOJ OOydeHHUs Ha YpPOBHE
cpenHero oOmero oO0pa3oBaHUsA, a TAaKKE IMPEAMETHBIE JTOCTHIKEHHSI O0y4arolerocs
3a KX bl T07] 00ydeHUSI.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUU Ha YpPOBHE CpelHEero oOuiero oopa3oBaHHs pa3paboTaHa
Ha ocHoBe @enepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpaszoBaHuH
B Poccuiickoit ®enepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHUS deneparbHOoi
00pa3oBaTeabHONH TMporpaMMbl cpemHero oomero o6pasoBanus (POIT COO),
npeacTaBieHHbIX B denepaibHOM TrOCyIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu npenogaBaHus yd4eOHOro mnpeaMera «XHUMHS»
B o0pa3oBaTeIbHBIX opranu3anusax Poccuiickoit denepainu, peaim3yomnX 0OCHOBHbBIE
oOpa3oBaresbHbIE MPOrPaMMBbl, M OCHOBHBIX TOJIO)KeHUN «CTpaTeruu pa3BUTHUS
BocriuTanus B Poccuiickoit @enepanuu Ha mepuon ao 2025 romay» (Pacmopsokenue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJXO0JIOB K pa3pabOTKe MporpaMMbl 1O XUMHH, K OMPEACIICHUIO O0IIei
CTpaTeruy OOy4YeHHs, BOCIIUTAHUS M Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIO
npenmera «Xumms» s 10-11  kmaccoB Ha  0a30BOM  YPOBHE  COCTAaBHIIM
koHuentyanpupie nosnoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
collepKaHUs, pe3yJIbTaTOB OOy4YeHUs U TpeOOBaHMM K YPOBHIO TMOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTcTBMM C MaHHBIMH TIOJOKEHUSMH MporpamMma mo xumuu (0a30BbIit
YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro 00pPa30BaHus:

yCTaHaBIMBaeT o0s3areibHOe (MHBapUAHTHOE) TNPEAMETHOE COJCpIKaHMHeE,
OIpeIeNsieT KOJMUECTBEHHbIE U KaUeCTBEHHBIC €ro XapaKTePUCTHKU Ha KaXKJIOM 3Tare
U3YYCHUs TpeaMeTa, TpeayCcMaTpUBaeT MPHUHIUIBI CTPYKTYPUPOBAHUS COJEPIKAHUS U
pacripesiefieHHsI €To 0 KjlaccaM, OCHOBHBIM pa3jiesiaM U TeMaM Kypca,



na€T MpUMEpPHOE paclpeaefieHue Y4eOHBIX YacoB MO TEMaTHYECKHM pasJenaMm,
PEKOMEHIIYeT MPUMEPHYIO TOCIEA0BATEIbHOCTh HM3YUEHHUS OTAETBHBIX TEeM Kypca
C y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Y4eOHOTO Ipoliecca,
BO3pACTHBIX 0coOeHHOCTel obydaronuxcst 10—11 kmaccos,;

1aéT METOAMYECKYI0 HMHTEPHPETAlUIO IeJe W3y4eHHs NpeaMeTa Ha YpOBHE
COBPEMECHHBIX  INPUOPUTETOB B  CHCTEME CpeaHero oOmero  oOpa3oBaHWSA,
COZIEP)KATEILHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHONM MPOrpaMMBbI  CpPeIHEro o0mero o0pa3oBaHus  (JIMYHOCTHBIX,
METANPEIMETHBIX, NPEAMETHBIX), OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIBHOM
JESATEILHOCTH O0yJaromierocsi MO0 OCBOCHHIO cojfepkaHus mpenmera. [lo Bcem
Ha3BaHHBIM TIO3HUIMSIM B TIPOTpaMME [0 XHMHH COOIOJCHA MPEEMCTBEHHOCTh
c denepanbHOil pabodeil TmPOrpamMmoil OCHOBHOTO OOIIEro oOpa3oBaHHs MO XUMHH
(s 8-9 KitaccoB 00pa3oBaTEIbHBIX OpraHU3aInil, 0a30BbIi YPOBCHB).

XuMuueckoe 00pazoBaHUe, MOTYy4aeMO€ BBIMTYCKHUKaMH OO0IIe00pa3oBaTeIbHON
OpraHu3alliy, SBISIETCS HEOTHEMJIEMOM YacThio HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM JTallOM pealM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX IICHHOCTEH, IPUCYIIHUX IETOCTHON CUCTEME XMMUYIECKOT0 00pa3oBaHmsl. DTH
[IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMHUPOBAHUS MUPOBO33PEHUS U
o0IIeil KylnbTypbl 4YENOBEKa, a TaKXke HKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHUS
K CBOEMY 370POBBIO WM TPHUPOAHON cpene. Peammsyercs xumuyeckoe oOpa3oBaHHe
OoOy4arIuXcs Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHMsI CPEACTBAMHU y4EOHOTO
npeaMeTa «XUMHES», COACPKaHUE M MOCTPOSHUE KOTOPOTO OIMPECIICHBI B TIPOrpaMMe
0 XUMHUHU C y4ETOM Crienu(PrKyd HAyKH XWUMUH, € 3HAYCHHS B TO3HAHUU TPUPOILI U
B MaTepHaJbHOM KH3HM OOIIeCTBa, a Takke ¢ Yy4éToM OOmux Iener wu
MPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO OOIIero
obOpazoBanusi B Poccuiickoit @eneparuu. Tak, Hanpumep, npu GHOPMUPOBAHHUH
COJIEp)KaHUs TpeaMeTa «XUMHUS» YUTEHBI CIENYIONME TOJO0XKEHUS O CIelu(puKe H
3HAYECHWW HAYKU XUMHH.

XUMHS KaK DJJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK UIpaeT o0coOyr poJib
B COBPEMEHHOM LIMBWJIM3AIMH, B CO3AHUM HOBOM 0a3bl MaTepuaibHON KyiabTyphl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATIHLHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/IaHNE
[[EJIOCTHOTO TPE/ICTAaBIEHUSI 00 OKPYKAIOIIEeM MHUpPE KakK O €IWHCTBE MPUPOILI U
YenoBeKa, KOTopoe (GopMUPYeTCS B XMMHH Ha OCHOBE IMOHUMAHHUS BEIICCTBEHHOTO
COCTaBa OKPYKAIOIIET0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEXKITY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMH W BO3MOXXHBIMH 00JIACTSIMH IIPUMCHCHHSI.

TecHo B3aMMOMAEWUCTBYS C JPYrUMU €CTECTBEHHBIMH HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOW YacCThI0 MHPOBOW KYJIBTYPBI, HEOOXOAMMBIM YCIOBHEM YCIECITHOTO
Tpyda W OKH3HH Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHS KaK Hayka
co3uaaTeNbHas, KaKk HayKa BRICOKMX TEXHOJIOTHI HaIlpaBJieHA Ha PEIIeHHE TI100aTbHbBIX
po0JieM YCTOMUMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, IMUIIICBOM,
AKOJIOTHYECKOM 0€30MaCHOCTH M OXPAHbI 37J0POBBAI.



B cooTBeTcTBUM C OOIMMMHY TEIISIMHA Y TIPUHITAIIAME CPEAHETO 0OIIET0 00pa30BaHUS
cogepxkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBEHb HW3YYCHHS)
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OO0Yy4Yaroluxcs,
HEOOXOJIMMYI0O WM JUII BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOrO
BKJIIOUEHHSI B JKM3Hb COLIMYMA, MPOJOJLKEHHsS] 00pa30BaHMs B PA3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIomMMHU NpeAMeTa « XUMUSD) SBISI0TCA 0a30Bble Kypchl — «Opranudeckas
xuMusi» U «OOI11Iast 1 HeopraHuyecKasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJICp KaHUs
KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HAHUW MO HEOpPraHMYeCcKOn
XUMUU (C BKJIIOYEHUEM 3HAHUU M3 OOIIE XUMUM) M OpPraHUYECKOM XHMHH.
dopmupoBaHHe AAaHHOW CHUCTEMbl 3HAHUM TpPU M3Y4EHUM MpeamMeTa oOecreyuBaeT
BO3MOKHOCTh PaCCMOTPEHHUSI BCETO0 MHOT000pasusi BEIIECTB HA OCHOBE OOIIIUX TOHSITHH,
3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «OpraHuueckass xumusi» u «OOmas u
HEOopraHuveckasi Xumus» chopMUpOBaHa B ITPOrpaMMe MO0 XMMHUHU Ha OCHOBE CUICTEMHOT0
noAxoJa K M3YYEHHUIO Y4eOHOro marepuaga U OOYCJIOBJI€HAa HCTOPUYECKHU
O00OCHOBaHHBIM PAa3BUTHEM 3HAHHUI Ha OMPEJCIEHHBIX TEOPETHUYECKUX YpOBHsX. Tak,
B KypC€ OpPraHMYECKONW XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUH CTPOCHUSI OPTaHUUYECKUX COCIMHEHUH, a TAKKE HAa YPOBHE CTEPECOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTABIICHUN O CTpoeHUH BemiecTB. CBeeHus1 00 M3y4aeMbIX B Kypce
BEIIIECTBaX JAIOTCS B PA3BUTHU — OT YIJIIEBOJAOPOJOB JO CJIOXKHBIX OHOJOTMYECKU
AKTUBHBIX COEIMHEHHU. B Kypce opraHmyeckol XWMUU MOJY4alOT Pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOrO OOIEro 0Opa3oBaHMs IIEPBOHAYAIILHBIC
MPEACTaBICHUS O XHUMHUYECKOM CBSI3M, KIACCU(PUKAIIMOHHBIX MpU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOW PEaKIUU.

Ilon HOBBIM yrjaom 3peHuss B mpeameTe «XuUMHs» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsl W3YyYCHHBIM HAa ypPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
TEOPETUYECKUN MaTepual U (HaKTOJIOTUYECKHUE CBEIACHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B 4acTHOCTH, B Kypce «O0111ast 1 Heopranudeckasi XuMus» 00ydarommcst
MPEAOCTABISIETCS  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHUE MEPUOJMYECKOTO  3aKOHA
C 00IIIETeOPETUYECKUX U METOMOJIOTHYECKUX MO3UIUHN, TIy0)Ke MOHATh UCTOPUUYECKOE
u3MeHeHne (YHKIMA HTOro 3akoHa — OT oOoOmarnieii A0 OOBICHSIOMmEH u
MIPOTHO3UPYIOIIECH.

Ennnas cucremMa 3HaHMM O BAXXHEWIIMX BEIIECTBAX, HMX COCTABE, CTPOCHUH,
CBOICTBAX W NPUMEHEHUHM, a TAaKXKE€ O XHMHUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHus aomnonasercss B kKypcax 10 u 11 kmaccoB snemeHTamu
CoJiepKaHus, UMEIOIUMHU KYJIbTYPOJOTUUECKUN U MPUKJIIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHUMAHHIO B3aMMOCBSI3U XMMHH C APYTUMHU HayKaMH, PACKPHIBAIOT €€
poJIb B TIO3HABATEJIbHOW M MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHHUIO YBOXKEHHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUM M MPAKTHUUYECKUX
MPUJIOKEHUM XUMHH, TIOMOTalOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO



U JMYHOCTHO 3HAYMMBIX Mpo0seMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh
nH(OPMAITNIO ¥ TIPUMEHSTH €€ JUIsl TIOMOJHEHUS 3HAHUM, PENICHUS MHTEIDICKTYaIbHbBIX
U DKCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1ermoM coaepkaHue yd4eOHOTO
npeaMera «XUMHUsSD» JAHHOTO YpPOBHS M3Y4YEHUsT OPUEHTHUPOBAHO Ha (HOpPMHUPOBAHHE
y 00y4aromuxcsi MUPOBO33PEHUECKOW OCHOBBI I MOHUMaHUA (HUI0CODCKUX HIEH,
TaKMX KakK: MaTepHallbHOE €IMHCTBO HEOPraHMYECKOr0 M OPraHMYeCcKOro MHPA,
OOYCIIOBJICHHOCTh CBOMCTB BENIECTB WX COCTABOM M CTPOSHHEM, II03HABAEMOCTH
MPUPOJHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUUI MEXIYy HOBBIMU
dbakTaMu M TEOPETHUECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJU XUMHUHU B PEIICHUH
AKOJIOTUYECKUX TPOoOJIeM, a TakKe MpoOJieM COEpPEeKeHUs PHEPreTUUECKUX PECYpPCOB,
CBIPBS1, CO3/IaHMsI HOBBIX TEXHOJIOTHI 1 MaTepuasoB.

B mnane pemieHusi 3amad BOCIIUTAHUS, PA3BUTHS U COIMATIHM3AIMN O0yJaAIOIIUXCS
MPUHATHIEC TPOTPAMMOM 110 XUMUU TTOAXOAbI K ONPEAEICHUIO COAEP/KAHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHUE YHHUBEPCAJIBHBIX YYEOHBIX JICUCTBHIA,
UMEIOIINX 0a30BOE 3HAYEHUE ISl Pa3IMUHbBIX BUAOB JCSITEIBHOCTU: PEIICHUS IPOOIIeM,
MOKCKA, aHaJIM3a U 00paboTKu UHGOPMAIHN, HEOOXOAUMBIX JIJIsi TPUOOPETEHUSI OIIbITa
MPAKTUUYECKOM M UCCIEA0BATEIbCKONW JEATEIbHOCTU, 3aHUMAIOIIEH Ba)KHOE MECTO
B [MO3HAHUU XUMUH.

B npakTtuke npenojiaBaHusi XMMUU KaK Ha ypOBHE OCHOBHOT'O 00111er0o 00pa30BaHUs
TaK U Ha YpPOBHE CPEIHEro 00IIero o0pa3oBaHusl, IPU OMPEICICHUN COJIePKATEIHHOM
XapaKTePUCTUKU I1EJeH M3ydeHus TMpeaMeTa HalpaBlIeHHEM IEpPBOCTEIECHHON
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKOU JEATEIHHOCTH YEJIOBEKa M KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOMl KYIbTypbl. C METOAMYECKON TOUKH 3PEHUS TaKOU
MOAXOA K OMPEACIICHUIO LIeJIEH U3yUEHHs TPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJIaBHBIMU LIEJIIMU U3YUYEHUS MpeIMeTa « XUMUSD)
Ha 0a3oBoM ypoBHe (10-11 ki1.) sBasrOTCS:

dbopMHUpOBaHUE CHUCTEMbl XUMHUYECKMX 3HAHUW Kak BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEHTalIbHbIE 3aKOHBl M TEOPUU XHMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C HICTOPUEN UX PA3BUTHUSA U CTAHOBIICHHUS;

dbopMupoBaHUE W pa3BUTHE TNPEJCTABICHUNA O HAyYHBIX METOJaX IO3HAHUS
BEIIECTB W XUMUYECKHX PEaKIMUid, HEOOXOAUMBIX ISl TPUOOPETCHHS] yMEHHMA
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SBICHUHN, UMEIOIIUX MECTO B PUPO/IE,
B IIPAKTUYECKOU U IMOBCEIHEBHOMN KU3HU;

pa3BUTHE YMEHUNW M CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIOJEHUEM W
OOBSACHECHUEM XHUMHYECKOTO DKCIIEPUMEHTa, COOJIIOJCHUEM TMpaBUiI OE30MacCHOIO
oOparlieHus ¢ BEeIIeCTBAMHU.

Hapsiny ¢ »tuMm copepkaTenbHasi XapaKTEpUCTHKA IeJel W 3aJad U3ydeHUs
npeaMera B IporpaMMe MO XMMHUU YTOUYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUHU



C HOBBIMU MPHOPUTETaMH B CHUCTeMe cpefaHero ooOmiero oOpazoBanus. CerogHs
B IPEMOJaBaHUU XMMHH B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep:KaHusl OO0y4YeHMs, OPHEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHHKA
O0IIe00pa30BaTEeIbHOM  OpraHM3alluM, BIAJCIONIEr0 He HAa0OpoM 3HaHWM, a
(YHKIMOHAIBHONM T'PaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHMSIMH aKTHUBHOIO
NOJTyYEHUs 3HAaHUM U IPUMEHEHUS UX B PEAIbHOW KU3HU JJISl PELICHUs TPaAKTUYECKUX
3ajau.

B otoii cBsa3m npu u3ydeHuM npeamera «XuMHUsS» JOMUHHPYIOIIEE 3HAYCHHE
NPUOOPETAIOT TAKUE LIENH U 3a/1a4H, KaK:

ajanrtanmusi OOYyJaromMXCsl K YCIOBUSIM JMHAMHUYHO PAa3BUBAIOLIETOCS MHUDA,
(opMUpPOBaHUE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM;

(GopMupoBaHue y 00YYaIOMIUXCS KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIUN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE JJI PA3IUYHBIX BUIOB ACSATEIBHOCTH: PEIICHUS
npobieM, TOMCKa, aHainu3a U o0paboTku  uHGOpMaUUM, HEOOXOIUMBIX
JUIS IPUOOPETEHUS OTbITA IEATENbHOCTH, KOTOPas 3aHUMAET Ba)KHOE MECTO B IO3HAHUU
XUMHUH, a TAaKXKe U1 OLIEHKU C MO3ULUNA SKOJOTMYECKOM Oe30MacHOCTH XapakTepa
BJIMSIHUSI BELLECTB M XMMHUYECKUX IPOLECCOB Ha OpPraHU3M YeJOBeKa U MPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATEJBHBIX HWHTEPECOB, HWHTEIUVIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN OO0YYaIOIIUXCSl: CIIOCOOHOCTH CaMOCTOATENbHO MPUOOPETaTh HOBBIE
3HAHUS 1O XWMHH B COOTBETCTBHUHM C XU3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIH30BATh
COBpEeMeHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl MOMCKA U aHAJIN3a Y4eOHOM U Hay4yHO -
NOMYJSIPHOM MH(OPMALIUK XUMUYECKOTO COJIEP KAHMUS;

(opMUpOBaHUE M pa3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOIO U JIOTUYECKOIO
MBIIUICHUS, HAOJI0JATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPblE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, MpHU IUIAHUPOBAHUUM U TMPOBEACHUU XUMHUUYECKOIO
HKCIIEPUMEHTA,;

BOCHHUTAaHUE y 00 y4aromuXcsl YOSKIEHHOCTH B T'YMaHUCTUUECKON HAIIPABIEHHOCTH
XUMHH, €€ BaXXHOW pOJM B pEIIEHUH TJI00ANbHBIX MPOOJEM pPALUOHAIBLHOTO
IPUPOAOIIONB30BAHUSA, IIONOJHEHHUS JHEPreTUYECKUX PECYpCOB M COXPaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOIICHHUS
K TpPUPOAE M CBOEMY 3/0pPOBbIO, a TaKXe MNPUOOpPETEHUS OMbITa HCIOJb30BAHUS
NOJyYEHHBIX 3HAHUW JJI TPUHATUS TPAMOTHBIX PEIICHUN B CUTYyallMsX, CBA3AHHBIX
C XUMUYECKUMHU SIBIICHUSIMU.

Heon wu 3amaum  u3ydeHus mpeaMeTra «XUMHUS» TOJYYUIM  MOJPOOHYIO
METOIMYECKYI0 HHTepIperanuio B pasjaene «llmanupyembie pe3yiabTaThl OCBOCHHS
IPOrpaMMbl IO XUMUW», Onaronaps yeMy oOecredeHO Y€TKOEe MPEACTABICHUE O TOM,
KaKhe 3HAaHUS W YMEHMSI HMEIOT NPSMOE OTHOIIEHHWE K pealn3allid KOHKPETHOU
LEJIH.



B yuebGHOM mutane cpeanero oOIero oOpa3oBaHUs NpeaMeT «XUMUs» 0a30BOT0
YPOBHS BXOWT B COCTaB MPEAMETHOMN 00acTh «ECTeCTBEHHO-HAyIHBIC TIPESIMETHI».

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX I HM3y4EHUS XUMUU — 68 Yacos:
B 10 xacce — 34 vaca (1 gac B Hegemo), B 11 kiacce — 34 yaca (1 yac B Hezelio).



COJEP)KAHUE OBYUEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHU4YeCKOH XUMHUHU

[IpenmeT opraHuyecKo XUMHM: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYEHUE
B IIOJIyYCHUU HOBBIX BEIIECTB W MarepuayioB. Teopus CTPOEHUS OPraHMYECKUX
coenuHeHuid A.M. bBytnepoBa, €€ ocHOBHblE NOJIOKEHUSA. CTPYKTypHbIE (HOPMYIIbI
OpraHMYecKuX BewecTB. ['omomorus, nzomepus. XUMUYECKask CBA3b B OPraHMYECKUX
COEIMHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiIacCHPUKaIUM OpraHMYecKux BemecTB. HomeHkiatypa
OpraHWYecKUX COeAMHEHHU (cucTeMaThdeckas) U TPUBHAJbHbIC Ha3BAHUS BaKHEHIITHX
IpEICTaBUTENEH KIACCOB OPraHNYECKUX BELIECTB.

JKCIePUMEHTAIbHbIE MEeTOIbI M3Y4Y€eHHS BelIeCTB U MX NpeBpaleHuil

O3HakomJIeHHE ¢ 00pa3aMy OPraHUYECKHUX BEILIECTB U MaTeprallaMH Ha X OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U OIMHUCAHUE
JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUIO OPTaHUYECKUX BEILIECTB ITPU HArPEBaHUU
(mnaBneHue, OOYTIIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKAN psAA. MeTaH M 3TaH — IPOCTEUIINe
IPE/ICTABUTEININ AIKAHOB: (PU3MYECKUE U XUMHUUECKUE CBOMCTBA (PEaKIUU 3aMEIICHUS
TOpEHUs), HAXOXKIEHHUE B IPUPOJIE, TIOJYUYEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU psAf. ODTHUIEH W IPONWIEH —
NPOCTEHINNE TIPEJCTABUTEIN AJIKEHOB: (PH3MUECKUE W XUMHUYECKUE CBOKMCTBA (peakiuu
TUAPUPOBAHMS, TAJIOT€HUPOBAHUSA, THUJpATallMM, OKUCICHUA U MOJUMEpPU3ALIHH),
MIOJIYYECHHE U IPUMEHEHUE.

Anxamuensl. OyrammeH-1,3 u wmetunOyramumeH-1,3. cTpoeHue, BaKHEHUIIHE
XMUMUYECKUEe CBOWCTBa (peakims mnojuMmepusaimu). [lodydeHue CHHTETHYECKOro
Kay4dyKa U Pe3UHBbI.

AJIKUHBL: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHYECKUM psAl. ALETUIICH —
IPOCTEHUIINI MpeCTaBUTENb AJIKUHOB. COCTaB, CTPOCHUE, (PU3NYECKUE U XMMHUYECKUE
cBOlcTBa (peakiuu TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUAPATALUN, TOPEHUS),
MOJIyY€HHE U IPUMEHEHUE.

Apenbl. beHsoi: coctas, crpoeHue, PU3NYECKUe U XUMUYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAaHUS M HUTPOBAHUS), MOJyYEeHUE M MpUMEHeHue. Toayon: cocmas,
cmpoenue, @uauueckue u xumuweckue ceoucmea (peakyuu 2anio02eHUpPOSaHUs U
HUMPOBAHUsL), NoJyyeHue u npumererue. TOKCHYHOCTh apeHOB. | 'eHeTHuUecKasl CBS3b
MEXIY yrJI€BOAOPOIaMH, IPUHAMIEKAIIUMHU K Pa3IMYHbIM KJIacCaM.

! KprI/IGOM B TCKCTC BBIACJICHBI 3JICMCHTBI COACPIKAHUS yqe6H0r0 Marepuala, KOTOPBIC HU3YyYarOTCsA

B O3HAKOMHTEIFHOM IUIAHE W HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTaroB ocBoeHust POII COO
Ha 0a30BOM YpOBHE.



[IpuponHbie UCTOYHUKU YrIeBOIOPOAOB. [IpupoaHblii ra3 U MOMyTHBIE HEPTSIHBIE
ra3el. HedTp u e€ npoucxoxaenue. CrnocoObl mepepaboTKu HEPTH: MeperoHka, KPeKUHT
(TepMHUYECKHid, KaTamuTHUecKuii), muponu3. I[IpomykTel mnepepaboTku HEPTH, HX
IPUMEHEHUE B IPOMBIIIJICHHOCTH M B ObITy. KamMeHHBIH yroib M HPOAYKTBHI €ro
nepepadoTKH.

JKCNEePUMEHTAIbHbIE METO/IbI M3Y4YeHMs] BellleCTB U X NpeBpaleHunii

O3HakoMJIeHHE ¢ 00pa3liaMu MIACTMACC, KaydyKOB U pe3uHbI, KoJuteKiuu «Hed1by»
U «YToJiby, MOJEIMPOBAHUE MOJEKYJ VYIJIEBOAOPOAOB U TaJIOrNEHOIPOU3BOIHBIX,
MPOBEJICHHUE MPAKTHYECKON Pad0ThI: MOJYYECHHUE ITUIIEHA U U3YUEHHUE €TO CBOMCTB.

PacuérHble 3agaun

BbrarcieHus Mo ypaBHEHHIO XUMUYECKOW peaknuu (Macchl, 00bEMa, KOJIMYeCTBa
HMCXOJIHOTO BEIECTBA MJIM TMPOAYKTa pEaKIMu IO H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB MM IIPOJYKTOB PEAKIIUN).

Kucsiopoaconepskaiue opranmuyeckue coelMHeHUs

[IpenensHble 0IHOATOMHBIE CIUPTHI. METaHO U 3TAHOMI: CTpOeHUE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBa (peaklnuyd ¢ aKTHBHBIMH MeETalIaMH, TaJOr¢HOBOIOPOJaMH,
ropeHue), npuMeHeHrne. BogopoHbie CBA3M MEXy MOJEKYlIaMu cnupToB. JleicTBue
METaHOJIa ¥ 3TAaHOJIa Ha OPTAaHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTHJICHIIMKOJb U TIUIEPUH: CTpOeHUE, (PU3NYECKHe U
XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMH METAUIAMU, KAa4eCTBEHHAsS
peaKiis Ha MHOTOATOMHBIC CITUPTHI). JlelicTBUE Ha OpraHM3M YelioBeka. [IpuMmeHeHue
[JIUIIEPUHA U D TUJICHTIIUKOJIS.

deHo: CTPOCHUE MOJICKYJIbI, (DU3UUECKUe U XMMHUUYECKHEe CBOMCTBA. TOKCHYHOCTD
dbenona. Ilpumenenue ¢enoua.

Anpaerunsl u kemonsi. Dopmanbaeruy], aleTalbIeTUA: CTpOoeHHEe, PU3NUECKUE U
XMMHYECKHUE CBOMCTBAa (peakiMd OKHCJICHHS M BOCCTAHOBJICHHS, KaueCTBEHHBIC
peakivm), MOJy4eHUE U MPUMEHEHUE.

Ayemon: cmpoenue, guzuueckue u xumuyeckue ceovicmsa (peaxyuu OKucCieHus u
80CCMAHOBIIEHUS), NOTIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE Tpe/e/ibHbIe KapOOHOBBIE KHUCIOTh. MypaBbuHAs M yKCyCHas
KHCJIOTBI. CTPOCHHE, PU3NICCKUE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, O0MIME /IS Kiacca
KUCJIOT, peakuus ITepudukanuu), MojiyueHue u mnpuMeHeHue. CreapuHoBas W
OJIEMHOBAs KUCJIOThI KaK MPEJCTABUTEIMN BBICIIUX KapOOHOBBIX KHUCIOT. Mbljla Kak CoJn
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JEeHCTBHE.

Crnoxxnpie 3(pupbl KaK TPOU3BOJHBIC KAPOOHOBBIX KHUCJOT. ['MIAPONHM3 CIIOXHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas poib KUPOB.

VYrineBonbl: cocTaB, KiaacCH(pHUKAIUA yrieBogoB (MOHO-, JU- W TOJMCAXapHIbI).
['moko3a — npocTeriuii MOHOCaxapu: 0COOEHHOCTHU CTPOCHUS MOJIEKYJIbI, PU3UUYECKHE
U XHMHYECKHe cBoiWcTBa (B3ammopeiictBue ¢ ruapokcugom menu(ll), okucnenue
aMMHaAYHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TJIFOKO3bI),
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HaxXO0XJCHUE B MPHUPOJE, MPUMEHEeHue, ononorudeckas poib. dorocunre3. Opykrosa
KaK U30MeP TITFOKO3bI.

Caxapo3za — npedcmasumeinb OUCAxapuoos, 2UOPOIU3, HAXOHCOeHUe 8 NPupooe u
npumeHeHue.

KpaxmMan u mnemmono3a kak mnpupoanbie mnonaumepbl. CTpoeHue Kpaxmana u
1EJUTI0NI03b1. DU3NUECKNEe U XUMUYECKHE CBOMCTBA KpaxMasia (TUAPOJIn3, KaueCTBECHHAS
PEaKITUs C HOIOM).

DKcIepUMeHTATIbHbIE METOAbI H3yYEeHHs BelIeCTB H UX NMpeBpalieHui

[IpoBenenune, HaOMIOACHHE W OMMCAHHE JIEMOHCTPAIMOHHBIX OIIBITOB. TOPCHHE
CIIUPTOB, KAUECTBEHHBIEC PEAKIINU OJHOATOMHBIX CITUPTOB (OKHUCICHHE STAHOJIA OKCHUIOM
meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aWMOJCHCTBUE TJMIICPUHA C THIPOKCHIOM
meau(ll)), ampaernmoB (OKHMCIEHHE aMMHA4YHBIM pacTBOpoM okcuaa cepeopa(l) u
rugpokcugom  Mmeau(ll), B3aumojeicTBHe Kpaxmajga €  HMOJAOM), IPOBEICHUE
NPaKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOMN KHUCIIOTHI.

PacuérHble 3agaun

BbruucieHus 1o ypaBHEHHIO XUMUYCECKOM peakinuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM TMPOAYKTAa pEaKIWd IO H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJIHBIX BEIICCTB MM IMPOYKTOB PEAKIINN).

A3o0TcoaepsKaniue OpraHn4ecKue coeTuHeHMs

Amunsl. Memuramun u anuiun. cocmas, cmpoernue, gusuveckue u xumudecxue
ceoticmea (copenue, 83auMoOeticmaue ¢ 6000 U KUCIOMAMIL).

AMHWHOKHCIIOTBI Kak aM(OTepHbIe OpraHudeckue coeauHeHus. duznueckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha pUMepe TIIUIMHA). bruonornueckoe 3HauCHHE
aMUHOKHUCJIIOT. [lenTuaml.

benkn kak mOpUPOJIHBIE BBICOKOMOJEKYIJIApHBbIE coeauHeHus. llepBuuHas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OCIKOB. XUMHYECKHE CBOWCTBA OCIKOB. THIPOJIN3,
JIeHaTyparusl, KaueCTBEHHbIC peaKIIMy Ha OCIIKH.

IKCNepUMEHTAJIbHbIE MEeTOAbl H3yYeHHsl BellleCTB U UX NpeBpalleHuil
HaGmronenne u omnucanue JEMOHCTPAIMOHHBIX OIBITOB. JICHATYpaIlusi OCJIKOB
IIpY HArpeBaHUU, I[BETHBIC PEAKIIUU OEIIKOB.

BbicokoMoJieKkyJIsIpHbIE COEINHEHUS

OCHOBHbIE TOHSTUS XHMHUU BBICOKOMOJEKYISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHB MOJIMMEPHU3ALINH, CPEIHSIST MOJICKYJISIpHAs Macca.
OcCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN — TOJMMEpU3aAIUs U
MOJIMKOHICH CaITHSL.

IThacmmaccor  (norusmunen, NOIUNPONULEH, NOJUSUHUIXIOPUO, HOTUCTIUPOIL).
Hamypanonviti u  cunmemuueckue kayuyku (6ymaouenoswviil, Xi0ponpeHosvili u
uzonpernoswitl). Bonokna: namypanvnvie (xaonok, wepcme, wéiK), UCKYCCMEEHHbIE
(ayemamnoe sonoxHo, 6ucko3a), cunmemuyeckue (KanpoH u iaecam).
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JKCIePUMEHTAIbHbIE MEeTObI M3Y4YeHHs BelIeCTB U MX NpeBpaleHuil
O3nakomiieHre ¢ oOpa3namu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H

Peanmszanus MeXnpenMETHBIX CBSA3€M NPU U3YYEHUU OPraHUYECKOM XHUMHUHU
B 10 kiacce ocyIiecTBiseTCsl Yepe3 UCIOIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAaYYHBIX
NOHATUM, TaK W TOHATHM, SIBIIIOIIMXCS CUCTEMHBIMHU JUI OTHENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE MIOHATHUS: SIBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKO0H,
TEOpHsi, aHallu3, CUHTE3, KiaccuuKaius, MepUOTUIHOCTh, HAOIIOJECHIE, U3MEPEHUE,
DKCIEPUMEHT, MOAECIUPOBAHNE.

®u3uka: MaTepusi, SJHEPTUsl, Macca, aToOM, JIEKTPOH, MOJIEKYNA, YHEPreTUYECKUI
YPOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3HUYECKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: xknerka, opraHuszM, Ouocdepa, OOMEH BEUIECTB B OpraHHU3MeE,
(GoTOCHHTE3, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA (OCIIKH, YIIICBOIbI, JKUPBI, (EpPMEHTHI).

['eorpadgusi: MuHepanbl, TOpHbIE MOPOJBI, IOJE3HBIE HCKONAEMblE, TOIUIMBO,
peCypCBlL.

TexHoMOorusA: NUIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IMHUTAHUS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE MPENapaThbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuilt 3meMeHT. AToMm. Smpo aTtoma, WM30TOMbI. IDJIEKTPOHHAS 00O0JIOYKA.
DHepreTU4ecKrue YpPOBHH, MOAYPOBHH. ATOMHBIC OpOWTanmu, S-, P-, d- 3JICMCHTEHI.
OcobeHHOCTH pacIipeieieHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETHIPEX NIEPUOA0B. DIEKTPOHHAS KOH(MUTYpaLIUs AaTOMOB.

Ilepuonnuecknit 3axkoH u llepuoguueckas cucremMa XHUMHUUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. CBsA3bp NEpUOAMYECKOrO 3akoHa U Ilepuoguyeckoid CHUCTEMBI
xuMmudeckux 3nemeHToB [[.M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XUMHYECKHX JJIEMEHTOB U 0OpazyeMbIX HUMH
MPOCTBHIX M CJOXHBIX BEIIECTB MO TpyInaM U NepuoiaM. 3JHAYCHUE MEPUOIAYECKOTO
3aKOHA B pa3BUTHUH HAYKH.

Crpoenue BellecTBa. XUMUYECKasi CBA3b. BUIbI XUMHUUYECKOU CBSI3U (KOBAJICHTHAS
HEeToJIsIpHAasT W TOJSIpHAsi, MOHHAs, MeTauimdeckas). MexaHusmbl oOpa3oBaHUs
KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH M JOHOPHO-AaKIICITOPHBIN). BomoponHas
CBsA3b. BaJIGHTHOCTh. DNEKTPOOTPULIATENLHOCTh. CTeNeHb OKUCIEHUs. VIOHBI: KaTUOHBI
Y AaHUOHBI.
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BemiectBa MOJEKYISPHOIO U HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB
OT THUIIA KPUCTAUINYECKON PEIIETKH.

ITonsTHE O AUCTIEPCHBIX CUCTEMax. MICTUHHBIE U KOJIOUIHBIE pacTBOPbL. MaccoBas
JI0JIs1 BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnyeckux coeinHeHuid. HomeHknatypa HeopraHmdeckux
BelleCTB. ['eHeTHYecKkass CBA3b  HEOPraHWYECKHX  BEIIECTB, IMPHUHAJICKAINX
K pa3JIM4YHbIM KJIACCaM.

Xumnyeckas peakuus. Knaccudukanusi XMMHUYECKUX peaklUii B HEOPraHU4eCKON
U OPraHMYECKOW XMMHUHU. 3aKOH COXPaHEHMsS MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPALLECHUS SHEPTUH NTPU XUMUUECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3iuuHbIX (akTopoB. OOpaTuMmble
peakuuu. XuMu4yeckoe paBHoBecre. DakTopsbl, BIMSAIONIME HA COCTOSSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnnn Jle larense.

OnexTponutudeckass auccouuanus. CunpHble M cinabble 3nekTponuthl. Cpena
BOJIHBIX PacTBOPOB BEILIECTB: KHUCIasi, HEUTpabHasl, enouHas. [louamue o 6000pooHOM
nokazamene (PH) pacmeopa. Peaxuyn noHHOTO O0OMEHA. [ UOpOAU3 HEOP2AHUYECKUX U
Op2aHUYeCcKUux euecms.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21exkmpoause
pacniagos u pacmeopos coet. llpumenenue 31eKxmpoausa.

JKCNEePUMEHTAIbHbIE METObI M3Yy4YeHMsI BellleCTB U X MpeBpameHunii

Hemouctpanus Tabmun  «llepuoguyeckass cucTeMa XUMHUYECKUX DSJIEMEHTOB
.. MenneneeBa», H3ydeHUE MOJEJICH KPUCTAJUIMUECKUX PEHIETOK, HaOJIOJCHUE
U OINHMCAHHE JIEMOHCTPAI[MOHHBIX M Ja0OpaTOPHBIX OIBITOB (pa3ioKEHUE MEPOKCHIIA
BOJOpOJa B MPUCYTCTBUU KaTalaW3aTopa, OMPENEICHUE CPEllbl PacTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCATHLHOIO WHIMKATOPA, PEAKIMH HOHHOIO OOMEHA), MPOBEICHHUEC
MPAKTUYECKON paboThl «BiusHue pa3nuyHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
pEAKLIM.

PacuérHble 3agaun
PacuéTel Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIMH, B TOM YHCJIE TEPMOXUMHUUYECKUE
PacU€Thl, PaCYETHI C UCIOJIB30BAHUEM TTOHITHS «MACCOBAsI JOJISI BELIECTBAY.

Heoprauuyeckasi xumus

Hemeramnsl. I[lonoxxenune HemetaimioB B Ilepuoanueckori CUCTEME XUMHYECKHX
sanemenToB J[.M. MeHeneeBa 1 0COOCHHOCTU CTPOCHUSI aTOMOB. DU3MYECKHUE CBOMCTBA
HEMETA/UIOB. AJIOTponHst HeMeTauioB (Ha IpHMeEpe KHCIopoaa, cepsl, dochopa u
yrieposa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepona U KpeMHHUS) U UX COCIUHEHHUH (OKCHIOB, KHCIOPOICOACPIKAIINX
KHUCJIOT, BOJAOPOIHBIX COSTUHEHU).

[IpuMeHeHne BaKHENIIUX HEMETAJIJIOB U UX COECIUHEHUM.
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Meramnsl.  Ilonoxenne wmeramuioB B llepuonnueckon cucTEME XMMHMYECKUX
anemenToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK aTOMOB
metaimioB.  OOmme  ¢u3mueckue cBoiicTBa  MeTawwioB.  CruiaBel  METaUIOB.
DIEKTPOXUMHUYECKUH P HAMIPSKEHU METAILJIOB.

XUMUYECKUE CBOMCTBA BaXKHEHUIIIUX METAJUIOB (HATPU, Kalnuil, Kaabl[Uid, MarHUi,
ATIOMUHUH, ITUHK, XpOM, JKeJIe30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl MOMydeHUs MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auyumsi om koppo3uu. llpuMeHeHne MEeTaJuIOB B ObITY U TEXHUKE.

BKCHepl/IMeHTaJH)HI)Ie METOAbI U3YYCHUA BEIIECTB U UX npeBpameHMﬁ

I/ISYIIGHI/IG KOJUICKIIMH «Meranael u CILJIaBbI», 06p8,3HOB HCMCTAJUIOB, PCIICHHUC
OKCIICPUMCHTAJIIBHBIX  3ad/1a4, Ha6J'II-0I[€HI/I€ U OIINCAHHUC JCMOHCTPALIMOHHBIX H
ﬂa60paT0pH51x OIIBITOB (B3aI/IMO,Z[eI>'ICTBPI€ I'mApOKCHUIa aJJFOMHUHUA C paCTBOpaMU KHUCIIOT
u H.[GJIO‘—I@I)'I, Ka4CCTBCHHBIC PCAKIINN Ha KaTUOHBI MCTaJ'IJ'IOB).

PacuérHble 3agaun

Pacuétrsl maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MM 00bEMY OJTHOTO U3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB, PACUEThI
Mmacchl (00bEéMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB
HMMEET MPUMECH.

XHUMUA U )KU3Hb

Ponb xuMuM B 00€CHEUEHHMH HKOJOTMYECKOW, HSHEPreTMYeCKOM M MHUIIEBOU
0€30MacHOCTH, pa3BUTHH MeIUIMHBI. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB
Y XMMUYECKUX PEaKIUi.

IIpencraBnenuss 00 OOMIMX HAYYHBIX MNPHUHITUIIAX IMTPOMBIIUICHHOTO IOJIYYCHUS
Ba)KHCHIIIMX BEIICCTB.

UenoBek B MHUpE BEUIECTB U MAaTEPHUAJIOB. BAKHEUIIINE CTPOUTEIbHBIE MAaTEPUATIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpackH, CTEKJIO, KEpaMUKa, MaTepHuabl
JUISL DJICKTPOHUKH, HAHOMAaTEPHAJIbl, OpraHNYeCKUEe U MUHEPAJIbHBIC YIOOPCHUS.

XuMHST W 300pOBbE YEJOBEKA: IMpaBWa HCHOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBWiia OE30IAaCHOTO HCIIOIB30BAHMUS MPEMapaToB OBITOBOM XUMHUU
B IIOBCEJHEBHOM JKU3HU.

MesxknpeaMeTHbIe CBA3H

Peanuzanus MexnpeIMEeTHBIX CBS3€H MpPU M3ydeHUHM OOIEHd M HEOpraHMYecKou
xumun B 11 kiacce ocyiecTBisieTcs 4epe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaK W IIOHATUH, SBJIIOIIUXCA CHUCTEMHBIMHU I OTIEJIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIEC OHATHS: HAYYHbINA (DaKT, TUIIOTE3a, 3aKOH, TEOpHUS,
aHalu3, CHHTE3, KiIaccupuKauus, TMEpUOJUYHOCTb, HAOIIOJCHNUE, DSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SBJICHUE.

dusuka: MaTepus, SJHEPrus, Macca, aToM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaAOAaKTUBHOCTb, MOJEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TEJI0, OOBEM,
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arperaTHO€ COCTOSIHHE BEILeCTBa, (pU3MUecKue BEIUYMHBI U €IUHUIBI UX MU3MEPEHUs,
CKOpPOCTb.

buonorus: kietka, opranusm, sKocucTeMa, ouocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbpl, TOpHBIE TMOPOABI, IMOJIE3HBIE HCKOMAeMble, TOILIUBO,
peCypChl.

TexHonorusi: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUTyprus, IPOU3BOJACTBO
CTPOUTEIIBHBIX  MaTEpPHaJiOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO,  IHUIIEBAS
MIPOMBIILJIEHHOCTD, bapmaneBTHYECKas IIPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  MpernapaToB, MNPOU3BOJACTBO  KOHCTPYKIHMOHHBIX  MaTEpHAJIOB,
ANIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COOQO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00Yy4arOIIMMUCS
poOrpaMM  CpeJHero oOmero ooOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM |
npeaMeTHbiM). HaydHO-MeTomuMdeckoil OCHOBOM Uil  pa3paOOTKH  IUIAHHPYEMBIX
pE3yJIbTaTOB OCBOCHHS MPOrPaMM CPEIHETO OO0IEro 00pa3oBaHUs SBISETCS CUCTEMHO-
NEATEIIbBHOCTHBIN MOAXO.

B cooTBeTcCTBMM € CHCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX Pe3yJbTaTOB OCBOCHHMSI MpeAMETa «XUMHsD Ha YPOBHE CPETHEro OO0IIEero
00pa30BaHUs BBIACIICHBI CIECAYIONINE COCTABISAIOIINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCHUMCKON TPaKIAHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEEIICHUIO;

HaJIMYUe MOTUBALMHU K O0YYEHUIO;

L[EJICHANIPABJICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TPaauLUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCSl PYKOBOJCTBOBATbCSI B  CBOEH
JEATEIbHOCTU HEHHOCTHO-CMBICIIOBBIMHU YCTAaHOBKAMH, IPUCYIIIMMH LIEJIOCTHON CHCTEME
XMUMHUYECKOTO 00pa30BaHuUs;

HaJINYUE IPABOCO3HAHMSI HKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIBTAThl OCBOEHUS MpPeAMETa «XUMHUSD) TOCTUTAKOTCS B €UHCTBE
y4eOHOM M BOCHUTATEIbHOW AESTENbHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU U UEATAMHA POCCUKCKOTO
IpaXAaHCKOT0 OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMU M MPaBUJIAMH MOBEICHUS,
CIIOCOOCTBYIOIIMMHU  IIPOLIECCAM  CaMOIMO3HAHUS, CaMOPAa3BUTUSI W HPABCTBEHHOIO
CTaHOBJICHUS TMYHOCTU OOYYAIOIINXCS.

JIN4HOCTHBIE ~ pE3yJIbTATBl ~ OCBOEHUS  INpeaMeTra  «XHMHUS»  OTPAKAIOT
c(OPMUPOBAHHOCTh ~ OMNbITA [O3HABATEIBHOM W  MPAKTUYECKOW  JeATEIbHOCTU
00y4aroIIMXCs MO peaanu3alyy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCTIMTAHMSI:

OCO3HaHMUS OOYYarOUIMMHUCA CBOMX KOHCTUTYIMOHHBIX MpaB M 0OS3aHHOCTEW,
YBAXXEHHUS K 3aKOHY U IIPABOINOPAIKY;

IPEACTABIEHUS O COUMAIBHBIX HOPMAX M MpaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHUN
B KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOW AESATENBHOCTH TPHU CO3JAAHUU Y4EOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX W TMO3HABATEIbHBIX 3a/lay, BBIMOJHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;
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CIIOCOOHOCTU MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS], JTIOTUKY U apTyMEHTBI
JPYTUX MPU aHAJTU3€ PA3IMYHBIX BUAOB YU€OHOU ACSITENTbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOIO  OTHOWICHHMS K HMCTOPUYECKOMY M  HAydyHOMY  HACIJIEIUIO
OTE€YECTBEHHOW XUMHH;

YBaXEHUS K IMPOLECCYy TBOpYECTBA B OO0JACTH TEOPUM U MPAKTUYECKOIO
IPUMEHEHUS XHMMH, OCO3HAHMSI TOTO, YTO JOCTH)KEHHMSI HAyKH €CTb pe3yJbTaT
JUTTEIbHBIX HAOIOICHUHN, KPOIOTIMBBIX SKCIIEPUMEHTANBHBIX MMOMCKOB, TOCTOSTHHOTO
TpyJa YY4EHBIX U IPAKTUKOB;

MHTEpPECa U IO3HABATEIbHBIX MOTHBOB B IIOJYYEHHUU M IOCIEAYIOIIEM aHAJINA3E
uH($OpMaIUH O NEPEIOBBIX JOCTUKEHHUIX COBPEMEHHON OTEYECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBE€HHOI'O BOCIIUTAHUSA:

HPAaBCTBCHHOT'O CO3HAHUS, 9TUYCCKOI'O ITOBCACHUS;

CITOCOOHOCTH OOCHHUBATH CHTyAllUH, CBA3AHHBIC C XHMHUYCCKUMH ABJICHUAMUH,
U IIPUHUMATDb OCO3HAHHBIC PCHICHNA, OPUCHTUPYACH HA MOPAJIbHO -HPAaBCTBCHHBIC HOPMBI
N IICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IMIOCTYIIKU CBOUX TOBapHIHeﬁ C 1'IO3I/IIJ;I/If/'I
HPABCTBCHHBLIX U IIPABOBBIX HOPM H OCO3HAHHC HOCJ'IGIICTBI/H?I 9THUX IIOCTYIIKOB,

4) popMupOBaHNS KYJILTYPbI 310POBbSI:

MNOHMMAaHUs LIEHHOCTEW 340pOBOro U 0e30MacHoro oopasa Ku3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY
3JI0pOBBIO;

coOnrofieHusT mpaBWyl 0O€30MacCHOr0 OOpallleHusT C BellecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYAOBOU JI€SITEILHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBUJI WHIWMBUIYAJIBbHOTO U KOJJIEKTUBHOIO O€30MacCHOI0
NOBEJICHMSI B CUTYallUsAX, YIPOXKAOIINX 3J0POBBIO U JKU3HU JIFOEH;

OCO3HAHMS TIOCIEJACTBUN M HENPHATUS BPEAHBIX NpUBBIUEK (YIIOTpeOIeHMs
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B Y9€OHO-UCCIICIOBATEILCKOU JEATENBHOCTH,
OOIIIECTBEHHO TOJIC3HOMN, TBOPUCCKON M IPYTrUX BUAAX IEATEIHPHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYSCKUX 3a7ad COIHATHLHOM
HaMpaBJICHHOCTH (B paMKax CBOETO KJiacca, IKOJIbI);

UHTEpeca K TPAKTHYCCKOMY HM3YUCHHIO Tpodeccwii  pa3immdHOTO  poja,
B TOM YHCJIC Ha OCHOBE TIPUMCHCHHS TPEIMETHBIX 3HAHUH 110 XHMUH,

YBOXCHUS K TPYY, JIOJIAM TPYy/Ja U pe3yJbTaTaM TPYIOBOH JEITCILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY WHIWBUIYaJILHON TpaeKTOpUH 00pa30BaHUS,
Oyayiie mpodeccun W peanr3aii COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, HWHTEPECOB M IMOTPEOHOCTEH
00I1IeCTBA;
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6) IKO0JI0rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKH IIe7IecO00pa3HOro OTHONICHHUS K TPUPOAE, KaK HMCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHMMAaHHUA TJIOOAJBHOTO  XapakTepa OSKOJOTHYECKHX TMpoOJeM,  BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLMAIILHOM CPELBI;

OCO3HaHUSl HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTMKEHMW XMUMHUU JJIsl pEelICHUs
BOITPOCOB PALIMOHAIBHOT'O IPUPOAOTIOIBb30BAHNS;

AKTUBHOIO HENPHUATHSA JIECUCTBUM, NPUHOCIIIMX BPEI OKPYXKAIOIIEW IPUPOIHON
Cpele, YMEHHUs NPOrHO3MPOBATH HEOJArONPUATHBIE 3KOJOIMYECKUE TMOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBAN U IIPEIOTBpAIIaTh UX;

HaJIM4YUs PA3BUTOIO DSKOJIOTUYECKOTO MBIIUICHHS, JKOJOIMYECKON KYJIbTYPBI,
ONbITA ACATEIBHOCTH JKOJIOIMYECKOM HAIIPaBJICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MU B II03HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIbHOM MPAaKTHKE, CHOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJIEO0JIOTUN XeMopoOuuy;

7) HEHHOCTH HAYYHOT O TO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKHU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUs CreNM(DUKN XUMHUHM KaK HayKd, OCO3HAHUsS €€ poju B (hOPMUPOBAHUU
pallMOHAJILHOIO HAYYHOTO MBIIUICHUS, CO3JAaHUU IEJIOCTHOIO IPEACTAaBICHUS
00 OKpyXXaroIeM MHUpe Kak O €UHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUY MPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHUH MPOOIeM COXPAaHEHUS MPUPOIHOTO PABHOBECHS;

YO AEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOMN [IUBUIIN3ALMU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJM B CO3JaHMM HOBOWM 0a3bl
MaTepuagbHON KYJIbTYPhI, PEIICHUH TIJI00aJbHBIX MPOOJeM YCTOWYUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CBIPhEBOM, DHEPTeTUUSCKOU, IMUIIIEBOM M YKOJIOTMISCKON 0€3011aCHOCTH,
B Pa3BUTUU MEIUILIMHBI, OOECIIEUEHUM YCIOBUM YCHEIIHOTO TPyAa U SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKIOT0 YjieHa OOIIeCTBa,;

€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH: MOHMUMAHUS CYIIHOCTH METOAOB IMO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh IOJTydacMble
3HAHMS JJI1 aHalu3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MHUpPa M MPOUCXOJSAIIUX
B HEM HM3MEHEHMH, yMEHHUs JieJlaTh OOOCHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJbI0 MOJYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEIIbHO MCIIOJIh30BaTh XMMUYECKUE 3HAHUS JJIS PEIICHUs
po0JieM B peaibHbIX JKU3HCHHBIX CUTYAITUsX,

MHTEpPEca K MO3HAHUIO U UCCIIEA0BATEIBCKON AEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY MOJIYYEHHIO HOBBIX 3HAHUU MO XMMHUHM B COOTBETCTBUU C XKM3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pa3lIUyHbIX cdepax MpodhecCHOHATBHOM
JEATEIIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOSHUS YI€OHOTO IpeaMeTa « XMMHUs Ha YPOBHE
cpeHero o01ero oopa3oBaHus BKIIOYAOT:

3HAYUMEIE IS dhopmupoBaHus MHUPOBO33PECHHS oOy4Jaromuxcs
MEXKIUCHUIUITMHAPHBIE  (MEKIIPEAMETHbIC) OOIICHAYYHbIC IOHATHS, OTpPaXkaroIue
[IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CEIU(UKY METO/I0B MO3HAHHUS, UCTIOJIb3yeMbIX
B CCTCCTBCHHBIX HayKax (Marepwuisi, BCIECTBO, DHEPrus, SABJCHHE, MPOIECC, CUCTEMA,
Hay4YHBIM (pakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEI0BaHNUE,
HAOJII0JICHUE, U3MEPCHHE, SIKCIIEPUMEHT U APYIHE);

VHUBEpCAJIbHBIC y4YeOHBIC JeicTBHUS (TI03HABaTeNbHBIE, KOMMYHHKATUBHBIC,
pEryIsSTHBHBIE), oOecreynBaronpe GopMUpoBaHUE (DYHKIIMOHAILHOW TI'PAaMOTHOCTH H
COIMATTLHOW KOMIIETEHITUN 00yJaOIINXCS;

CITOCOOHOCTh OOYYAIOUIMXCS HCMOJb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHEIE,
MHPOBO33PEHYCCKHE 3HAHMS U YHUBEPCAIbHBIE YdeOHbIC JCHCTBUS B TIO3HABATEIHLHON H
COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTHBHBIMU JCHCTBUSIMHU.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHBbIE 1eHCTBUS
ba3oBbIe JJoruuecKkue 1ecTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAEIISTH LEJH ACATETbHOCTH, 3a/1aBasd NapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMHU LEJISIMU;

KCMOJI30BATh IPU OCBOEHUH 3HAHUIN MPUEMBI JIOTUUECKOTO MBILILJICHUSI — BBIJICISATh
XapakTEpHbIE TMPU3HAKKA TOHATUM W YCTAHABIMBATh MX B3aUMOCBSA3b, HCIIOJIb30BATH
COOTBETCTBYIOILIUE MOHSITUS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SBJICHUI;

BLIOMPATh OCHOBAHUSI U KPUTEPUU ISl KIacCU(DUKAIMKU BEIIECTB U XUMUYECKHUX
pEeaKIuil;

YCTaHABJIMBATh MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXIYy  H3y4aeMbIMH
SIBIICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXIACHUS (MHIAYKTHBHBIC, JACIYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYMST B PACCMATPUBACMbBIX  SIBIICHUSX,
(GhopMyIMpPOBATh BHIBOABI U 3aKIIIOUCHUS;

NPUMEHATh B TMPOLIECCE MO3HAHUS, HCIOJIb3yeMblE B XHMHUH CHUMBOJIMYECKHUE
(3HaKoBBIC) MOJICIH, TIPEOOPA30BbIBATh MOJICIBHBIC MPEACTABICHUS — XUMHYCCKUIN 3HAK
(cumBon) aaeMeHTa, XuUMHUYeckas (opMyia, ypaBHEHHE XHUMHYCCKOW peakIud —
P PEIICHUH y4eOHBIX TTO3HABATEIBHBIX U TPAKTUUECKUX 33/1a4, TPUMEHSITh Ha3BaHHbIC
MOJICTIbHBIE MPEACTABICHUSI [JI1 BBISBICHUS XApPAKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHM.
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ba3oBbie ucciaeaoBaTelbCKHe 1eMCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOI'O MIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINM;

bopMynHpOBaTh MENMM W 3aJa49l UCCIICIOBAHMS, WCIIOJB30BATh MOCTABJICHHBIE U
CaMOCTOSITEIbHO CHOPMYITMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXXICHUH;

BJIAJIETh HABBIKAMHM CAMOCTOSITEIIbHOTO TIJIAHUPOBAHUS U POBEICHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOM0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIHPHO TIPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIUpoBaTh OOOOIICHUS W
BBIBOJIBI OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJbTaTOB MCCICAOBaHUS, COCTaBIIAThH
000CHOBAaHHBIM OTYET O MPOCIAaHHOMN padoTe;

npUOOpeTaTh OMBIT YICHUYECKOM HCCIeI0BATEIbCKON U MPOEKTHOM AeSITETbHOCTH,
MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY MOUCKY METOJIOB PELICHUS
MPAKTUYECKHUX 3371a4, IPUMEHECHUIO PA3JIMYHbIX METOJOB ITO3HAHUS.

Pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHPopMarmu (HayqHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJICPIKaHUsl, CIIPaBOYHEBIC MOCOOMs, pecypchl MHTepHETa),
aHAIM3UPOBATh UHPOPMALIUIO PA3IMYHBIX BUJIOB U (DOPM IMpEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(opMynHpOBaTh 3aIIPOCHI U IPUMEHSTh PA3IMYHBIE METO/IBI ITPU MOMCKE U 0TOOpE
uH(popmaIm, HeoOXOAMMOM J1JIs1 BBIOJHEHUST YYEOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA,

npuoOpeTaTb  ONBIT  HMCHOJb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3IMYHbIX IOUCKOBBIX CHCTEM,;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpEACTaBiICHUS HH(POpMaLUU
(cxeMbl, TpaduKy, TUArpaMMBbl, TAOJHUIIBI, PUCYHKH H JPYTHE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAau€CTBE CPEICTBA NpH paboOTe C XMMHYECKOU
UH(pOpPMALIUEH: TPUMEHSITh MEKIPEAMETHBIC ((PU3NICCKHE U MATCMAaTUUYECKUE) 3HAKH U
CUMBOJIBI, (OpMYITbl, a00peBUATYpPHI, HOMEHKJIATYPY;

UCMOJb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJIJHOCTH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUYeOHbIE IeHCTBUA:

3aaBaTh BONPOCHI MO CYIIECTBY OOCYKJaeMoil TeMbl B XOJ€ JAHajiora
W/WIM  JTMCKYCCHM, BBICKa3blBaTh HUJEH, (POPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEJIOAKEHHON 3a4a4u;

BBICTYNIaTh C IIPE3EHTAaUWed pe3yJbTaTOB IO3HABATEIHON JIESITEIILHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHU MPU BBINOJIHEHUU
XUMHUYECKOTO DJKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEILECTB, pealu3alud Y4eOHOro mnpoekra U (POpMyIUpOBaTH BBIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX HUCCIEIOBAHUN IMYTEM COTJIACOBAHMS MO3UIUAN B XOHE
o0CyX/IeHUSI U OOMEHAa MHEHUSIMH.
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PeryasiTuBHBIE YyHUBEpPCAJIbHbIE YYeOHbIE TeHCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYILIECTBIATH CBOK  IO3HABATEIIBHYIO
NEeATENBHOCTh, OIpeaessass €€ LenM W 337a4d, KOHTPOJIMpPOBAaTb U IO Mepe
HEOO0XOAMMOCTH KOPPEKTHUPOBATH Mpe/IaraeMblii AITOPUTM IEUCTBUIN NIPU BHITIOJIHEHUN
y4eOHBIX M HCCIIEAOBATEIbCKUX 33/1a4, BEIOMpaTh Hanbosee 3(PeKTUBHBINA CIIOCOO HX
pELICHHS C YYETOM IOJIyYE€HHSI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKLIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJb CBOCH ACATEIBHOCTA HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHbIE PE3yabTaThl OCBOCHHUS Kypca « OpraHn4ecKkasi XuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAay4HOUW KapTUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBJICHUIN TPUPOJIbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPbl JIMYHOCTU, €€ (PYHKIIMOHAJIBLHONU TPAaMOTHOCTH, HEOOXOJIUMOM
JUIS. pEIIeHUs] TMPAKTUYECKUX 3a7a4 M DKOJOTMYECKM OOOCHOBAHHOT'O OTHOIICHMS
K CBOEMY 3JI0POBBIO U IIPUPOJHOM CpeELE;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOMOJIATAOIINE
NOHATUS (XMMHUYECKUH DJIEMEHT, aTOM, OJJICKTPOHHAas 000JI0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, XUMUYECKasi CBsI3b, CTPYKTYpHas Qopmyia
(pa3BépHyTas U COKpamiéHHas ), MOJIb, MOJIIPHAs. Macca, MOJIIPHBIH 00BEM, YIIICPOIHBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIIa, PaJuKall, U30MepHsl, U30MEPbl, TOMOJIOTUYECKUN PsiJl,
TOMOJIOTH, YIJE€BOJOPOJbI, KHUCIOPOI M a30TCOAEpKAIIUe COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCAMHEHMUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi oprannyeckux BemniectB A.M. byTiepoBa, 3aK0H COXpaHEHHUS MAacChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUH; MUPOBO33PCHUYCCKUE 3HAHHMS,
JIeXkKaIUEe B OCHOBE NMOHUMAaHUS NMPUUYMHHOCTA U CUCTEMHOCTH XUMHWYECKUX SIBICHUU,
(aKkTOJIOrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJY4E€HUM U Oe30MacHOM
WCIIOJIb30BAHUU BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIESITETbHOCTU YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUW BBISBISATH XapakTEepHbIE TNPHU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX  B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME  ITOHSITHSA
MIpY ONUCAHUHU COCTaBa, CTPOEHUSI U MPEBPAILICHUNA OPraHUYE€CKUX COCTUHEHU;

chOpMHUPOBAHHOCTh ~ YMEHUW  MCIOJB30BaTh  XUMHUYECKYIO  CHUMBOJHUKY
JUTS COCTABJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHO# ) hopMyT
OPraHMYECKUX BEIIECTB U YPABHCHUN XMMHYECKUX PEAKIUK, U3rOTaBJIMBATh MOJIECIU
MOJIEKYJT ~OpPraHMYE€CKUX BEIIECTB JUJIA WUIIOCTPAlMM WX XUMHUYECKOrO H
MPOCTPAHCTBEHHOI'O CTPOCHUS;

COPMHPOBAHHOCTb ~ YMEHUM  YCTaHABIHMBATH MPUHAMICKHOCTh  M3YyYCHHBIX
OpPraHUYECKHUX BEIIECTB MO0 MX COCTABYy M CTPOCHHIO K OMPEACIEHHOMY Kiaccy/rpyrie
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coequHeHHH  (YII€BOIOpPOABI,  KHCIOpOA M a30TCOAEpXAIIWE  COSMUHEHHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS), JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOM
Homernkiarype (IUPAC), a Takke NpHBOIWTh TPUBHAIBHBIC HAa3BAaHUS OTJICIIHHBIX
OPraHUYECKUX BEIICCTB (ITUJICH, IPOITUIICH, alleTHJICH, STUJICHTJIMKOJIb, TJIMIEPUH, (EHOJ,
dbopmanbaeru, aleTalblerui, MypaBbUHAs KHCIIOTA, YKCYCHash KHCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PyKTO3a, Kpaxmall, IeJUTF0JI03a, TIUIHH);

c(hOpMUPOBAHHOCThH YMEHUSI ONPEENIATh BUJIbI XUMUYECKOM CBSI3U B OPraHUYECKUX
coenMHeHHsIX (OJIMHAPHBIC U KPAaTHBIE);

c(hOpMUPOBAHHOCTh ~ YMEHHUS TNPUMEHATH TMOJOXKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A.M. byrnepoBa mjii OOBSICHEHHsS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHUSI MaCChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTpOCHHUE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJICTABUTENCH Pa3IMYHbBIX KJIACCOB OPraHUYeCKHUX
BemiecTB (MeTaH, 3TaH, 3TUJICH, TIPOIWIICH, alleTHieH, Oyraanen-1,3, MeTuioyraaueH-
1,3, OeH30i, METaHOJ, ASTaHOJ, STUJCHTIWKOJbL, TJIHMIEPWH, (DEHOJ, aleTaabIeTu,
MypaBbHHasi M YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, LEeJUTH0JI03a, aMUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY HHUMHU YPaBHECHUSIMHU
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUI C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh HCTOYHUKU YIIJIEBOJOPOIHOTO
ChIpbsi (He(Th, MPHUPOIHBIN Ta3, Yroyib), CHOCOOBI WX IMEPEepPadOTKH U MPAKTHYECKOE
IPUMEHEHUE TPOAYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHUN TPOBOJUTH BRIUUCICHUS 10 XUMUYECKUM YPAaBHEHUAM
(Maccel, 00BEMa, KOJMYECTBA MCXOJHOI'O BEHICCTBA WJIM MPOIYKTa PEAKIHH 10
U3BECTHBIM  Macce, O00BbEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX  BEIIECTB
WM TIPOJTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTb YMEHUU BIIQJIETh CUCTEMOW 3HAHUU 00 OCHOBHBIX METOJaX
HAay4HOr0 MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPHU W3YYEHUU BEUIECTB U XUMHYECKHUX
SBJICHUW (HAOJIIOJICHHEe, W3MEpPEHHEe, DKCICPUMEHT, MOCIHUPOBAHKE), HCIIOIH30BATH
CUCTEMHBIC XMMUYECKUE 3HAHUS JIJISi TIPUHSTUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIlMAX, CBS3aHHBIX C BEIIECTBAMH U X MPUMEHEHUEM;

c(OPMHUPOBAHHOCTh yMEHUN COOJIOAATh MpaBUiia MOJb30BAHMUS XHMHYECKOM
NOCyI01 ¥ J1a00paTOpHBIM 000PYAOBAHUEM, A TAKXKE TIPABHIIA OOPAIIIEHHUS C BEIECTBAMU
B COOTBETCTBUHU C UHCTPYKIUSIMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  IJIAHUPOBATb W BBINOJHATH  XUMHUYECKHU
AKCIIEPUMEHT (TMpeBpaIieHUs] OPraHMYECKUX BEIECTB MPU HAarpeBaHUM, MOJIyYEHUE
ATUJIEHA U HM3yYEHUE €ro CBOWCTB, KAUYECTBEHHBbIE PEaKlMM OPraHUYECKUX BELIECTB,
JCHaTypanus OCJIKOB NMpPHU HArpPEBaHWU, LBETHBIC PEAKIMH OCJIKOB) B COOTBETCTBUH
C MpaBUJIaMH TEXHUKUA OE30MACHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U JTAOOPATOPHBIM
00OpyI0BaHHEM, MPEICTaBIATh PE3yJIbTaThl XMMHYECKOTO 3KCIEpUMEHTa B (Qopme
3aliCH YPABHEHHUM COOTBETCTBYIOIIMX PEaKIMii U (DOPMYIUPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;
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C(OPMUPOBAHHOCTh ~ YMEHMM  KPUTUYECKH  AHAIU3UPOBATh  XUMHUYECKYIO
MH(OpPMAIIHIO, TIOTY4aeMY0 U3 Pa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOW MH(pOPMAIIHH,
WHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOOAATE MTPABUIIA HIKOJOTMUECKH 11€1ecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTU B LIENSAX COXPAHEHHSI CBOETO 3/I0OPOBBS U
OKpYKarolllel TMPUPOJHON Cpelpl, OCO3HaBaTh OMNACHOCTb BO3ICHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX OPraHUYECKUX BEIECTB, MOHMMAas cMblch nokasaress [1/K,
HNOSICHATh Ha IpUMEpax CIOCOObl YMEHBIIEHUS M NPEJOTBPAIICHUS HMX BPEIHOIO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA,;

Ui OOy4aroUMXCsi € OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBBSI: YMEHHE
OPUMEHATh 3HAHMS 00 OCHOBHBIX JOCTYIHBIX METOJax [O3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

U CHENbIX M CIA0OBUIAIMIMX OOY4aIOUIUMXCSA: YMEHHUE HCHOJIb30BaTh pPeIbeHO
TOYEUHYIO cUcTeMy oO0o3HaueHuii JI. bpaiins nns 3anucu xumuyeckux Gopmys.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HeOpraHW4YecKas XUMHU)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEJCTABIICHUM: 0 XUMHUYECKON  COCTaBJISIOLIEH

€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIA XMMHUHU B IMO3HAHUM SIBIICHUU NPUPOIBI,
B (OpMUpPOBAaHMM MBIIIJIEHUS H KYJIbTYPbl JHMYHOCTH, €€ (YHKIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM IS PEIHICHUS MPAKTUYECKUX 3a7ad M OSKOJOTHYECKHU
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOTHON CpEIE;

BJIQJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIOJIATar0II1e
nOHATHS (XUMUYECKHI DIIEMEHT, aTOM, HM30TOMN, S-, P-, O- BJIEKTpOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHMCIICHUS, XUMHUYECKas CBA3b (KOBaJICHTHAs,
WOHHAs, MEeTaJUTMYecKasi, BOJOPOIHAs ), KPUCTAJUTMUECKasl PEHIETKA, TUITBI XUMHUYECKUX
PEAKLNHI, PACTBOP, DJICKTPOJIUTHI, HEAJICKTPOIUTHI, FJIEKTPOJUTHYECCKAS TUCCOLIMALINS,
OKHUCJIUTENNb, BOCCTAHOBUTENIb, CKOPOCTh XHWMHWYECKOHW PpEAKIHUH, XHUMHUYECKOE
paBHOBECHE), TEOPHMH U 3aKOHBI (TEOpHs DJIEKTPOJMTHYCCKOM  IUCCOLMAINH,
nepuoanueckuii 3akoH J[.MI. MeHnneneeBa, 3akOH COXpAHEHHUs] MAcChl BEIIECTB, 3aKOH
COXpaHCHHUS M MIPEBPAIECHUS DHEPIHHM MPH XUMHUYCCKUX PEAKIIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHH, MHUPOBO33PECHUECKUE 3HAHMS, JIEKAIIMEe B OCHOBE
MMOHUMAaHUSl NMPUYUHHOCTA M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH, (haKTOJIOTHYECCKUC
CBEJICHHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUH U 0€301MaCHOM MCIOJIb30BAHUHN BaKHEUIIINX
HEOPTraHMYECKUX BEIIECCTB B ObITY U MPAKTUYECKOHN JACITEIILHOCTH YEJIOBEKa,

c(hOPMUPOBAHHOCTb YMEHUU BBISIBIATh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME  ITOHSITHUS
MIPYA OMUCAHUN HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILICHHUI;
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cOpMUPOBAHHOCTh ~ YMEHUM  HUCIHOJB30BaTh  XUMHUYECKYI0  CHUMBOJIMKY
g cocTaBieHUs (GOpMyNl BEHIECTB M YPaBHEHMM XUMUYECKUX  PEaKIuii,
cucremarndeckyto HomeHknarypy (IUPAC) u TtpuBmanmbHblE Ha3BaHHS OTACITBHBIX
HEOpraHMYECKUX BemiecTB (YrapHblil ra3, yriIeKUCIIbIN ra3, aMMHaK, TaniéHas U3BECTb,
HeraniéHas U3BeCThb, ITUThEBas COMIA, ITUPUT U APYTrHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEAEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XHUMHYECKOW CBSI3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCIWHEHHUSX, THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIIpHAasi, HOHHas,
MeTaNTMYeCcKas), XapaKTep Cpelibl B BOJHBIX paCTBOpPaX HEOPTraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPUHAMJICKHOCTh HEOPraHUYECKUX
BEIIECTB IO WX COCTaBY K OIpelneNéHHOMY Kiaccy/rpymme coenuHeHuid (mpocThie
BEUIECTBA — METaUIbl U HEMETallbl, OKCHJbl, OCHOBAHHUS, KHUCIOTHI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHMI pacKpblBaTb CMBICH MEPUOAMYECKOrO 3aKOHa
J .M. MenzeneeBa U J1€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (DYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3ieMeHTOB 1-4 mepuonoB Ilepuonuyeckoid CUCTEMBI XUMUYECKUX
anemeHToB .M. MeHneneeBa, HCIONB3Ys MOHATHUS «S-, P-, -3JIEKTPOHHBIC OpOUTATIY,
«IHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U UX COEAUHEHUHM 1O mepuoaaMm u rpynnam l[lepuonnueckoit
cucTtembl xumudeckux saemeHToB .M. MeHnaeneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMHUUYCCKUE
CBOMCTBA  HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYLIECTBOBAHHE TI'€HETMYECKOW CBSI3M MEXAY HEOPraHMYECKUMHU  BELIECTBAMU
C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIACCUPUIMPOBaTH  XHMUYECKUE  PEaKUuu
10 Pa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBy pPEarnpyrolliX BEMIECTB, TEIIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTEMEHEH OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTU
pEaKIy, Y4aCTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHUS PEAKIUN Pa3NTUYHBIX THIIOB,
MOJIHbIE U COKpalllEHHbIE YPAaBHEHUS pEakUWid MOHHOrO OOMEHa, YYWTHIBasl YCJIOBHS,
MPU KOTOPBIX ATH PEAKIIMHU UAYT 10 KOHIA;

c(OpMUPOBAHHOCTL ~ YMEHUH  MPOBOAUTH  PEAKIMH,  MOATBEPXKIAIOIIHNE
KAueCTBEHHBIN COCTaB PAa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OINBITHBHIM
yTE€M MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh ~ yYMEHHMM  pacKpbplBaTh  CYIIHOCTh OKHUCJIMTEILHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX
pEeaKLHnii;
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c(hOpMHUPOBAHHOCTh YMEHHI OOBSICHITh 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakuuu OT Pa3jIMYHbIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aekcTus (npunimn Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePH30BaTh XUMHUUECKHUE IMPOIECCHI, JISKAITNE
B OCHOBE IMPOMBIIUICHHOTO TIOJY4€HHUSI CEPHOM KHUCJIOThl, aMMHAKa, a TaKxKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYIHBIX MPUHITUIIAX U IKOJOTHIECKUX
npobieMax XMMHUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS C UCIOIb30BAHUEM TOHSTHS
«MaccoBas JI0JIsl BEIIECTBAa B PACTBOPE», 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUYECKUX
peakiusix, Macchl BelllecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEAKIIMH BEIIECTB, TEIJIOBOTO 3¢ dexTa
pEeaKIMi Ha OCHOBE 3aKOHOB COXPaHEHHUS MAaCChl BEIIECTB, MPEBPAILCHUS U COXPAHCHUS
SHEPIUH,

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOATh TpaBUja IMOJIb30BAHUS XUMHUYECKOU
MOCy10M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE ITpaBUiIa OOpAIlEHHS C BEIIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIUSMU MO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATH M BBINOJHATH  XUMHUYECKUU
IKCIIEPUMEHT (pa3jioKeHHE TMEPOKCUAa BOJIOPOJAa B TMPUCYTCTBUHM KaTaaM3aropa,
OMpENIETIEHUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOIO WHIUKATOPA,
BIIUSIHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON PEaKiMH, PeaklMi HOHHOTO
0oOMEHa, KaueCTBEHHbIE PEAKIIMU Ha CYab(}aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHUSI, PEIIICHHE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMaM «MeTamish»y 1 « Hemerasi»)
B COOTBETCTBUU C MPAaBUJIAMHU TEXHUKH O€30MAaCHOCTHU MpU OOpaIIeHUH C BEIIECTBAMU U
nabopaTopHbiM  00OpYIOBaHHWEM,  TPEJCTaBISATh  PE3yJbTaTbl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEakuuid u
(bopMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YyJbTATOB,;

c(OpMUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XHUMHUYECKYIO
UHPOPMALIMIO, TOJIYy4aeMYyK) W3 pPa3HbIX HCTOYHUKOB (CpeACTBa  MacCOBOM
KOMMYHHKaIMH, IHTEpHET U apyrux);

c(hOpMUPOBAHHOCTH YMEHHI COOJIOATH MPaBUiIa SKOJIOTHYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPY/IOBOW JEATEILHOCTU B IEISX COXPAHEHUSI CBOETO 370POBbS U
OKpYXKalollled MPUPOJHON Cpelibl, OCO3HABATH OIMACHOCTh BO3JICHCTBUSI HA KUBBIC
OpraHU3Mbl OMpPEACIEHHBIX BEIIECTB, MOHUMAash cMmbica mokazatens [IJIK, mosicHsATb
Ha TpUMepax CrocoObl YMEHBIICHUS W TPEJOTBPAIICHUS MX BPEIHOTO BO3ACHCTBUS
Ha OpraHu3M YEJIOBEKa;

Uit 00yJarommxcs C OTrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 37IOPOBBSI: YMEHHE
NPUMEHITh, 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAaX TIIO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIENBIX W CAA0OBHUISAIIMX OOYYArOUIUXCSA: YMEHHE MCIOJB30BaTh pesibeHO
TOYEUHYIO cucTeMy oOo3Hauenwuit JI. bpaiins nis 3anucu xumuaeckux Gopmys.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue
No KomnuuecTBo
pa3lielioB U TeEM
/o 4acoB

y4e0HOro peiMeTa

[IporpammHoe copepxaHue

Pa3znen 1. Teoperuueckne 0CHOBbI OPraHM4eCKOl XMMUH

1.1 TIlpeamer 3
OpraHUYECKOW XUMUHU.
Teopus crpoeHus
OpraHUYECKUX
COCTMHEHUH
A.M. byrneposa

[IpenmeTr opraHMYECKON XUMHUM:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MMOJYYCHUH HOBBIX BEIIECCTB
1 MatepuaiioB. Teopus cTpoeHUs
OPraHUYeCKUX COCAUHECHUN

A.M. BbyrnepoBa, €€ OCHOBHBIE
nosioxeHust. CTpyKTypHbI€ POPMYJIbI
OpraHM4eCcKuX BeuecTs. [ omonorus,
n3oMepusi. XMMHYECKAas CBSI3b

B OPTaHUYECKUX COCIMHEHUSX: KPATHbBIC
CBSI3H, G- U TT-CBSI3U.

[IpencraBnenue o kiaccupukanuu
oprannyeckux BeuiectB. HoMenkiarypa
OPTraHUYECKUX COCTTUHEHUHN
(cucTemaTHueckasi) ¥ TPUBHAJIBHBIC
Ha3BaHUsI BOXKHEUIINX MPEICTABUTEIICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNePUMEHTAIbHbIE METO/IbI

M3YYeHHs BeleCTB H UX NMpeBpaLleHui:

OCHOBHBIE BUJIBI ICATEIHHOCTH
00 yJaroImxcs

PackpeIBaTh CMBICTT H3ydaeMBbIX
NOHATHH (BBISIBIIATH UX XapaKTEePHBIC
NPU3HAKH ), YCTAHABIMBAThH MX
B3aMMOCBSI3b.

[IpuMeHATh MOJI0XKEHUS TEOPUHN
CTPOCHUSI OPTaHUYECKUX BEIIECTB

A. M. byrnepoBa 17151 00BSICHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa M CTPOCHUSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) (OPMYIT OPraHUIECKUX
BEIIIECTB.

OmnpenensiTh BUJIbI XUMUYECKOW CBSI3U
(ommHapHbIE, KPaTHBIC) B OPIraHUYECKUX
COCITMHCHUSIX.

PackpeiBaTh posib OpraHM4ECKON XUMUH
B IIPUPOJIC, XapaKTEPU30BATh €€
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Hroro no pazaeny
Pasznen 2. YrieBoaopoabl

2.1

2.2

[IpenenbHbie
YIIEBOAOPOJIBI —
aJIKaHbI

Henpenenbabie
YII€BOAOPOIBL:
QJIKEHBI, AJIKAJUEHBI,
AJIKUHBI

e /lemoHCTpanuu:

— O3HaKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIESCTB U MaTepHATIAMHU
Ha WX OCHOBE;

— OMBITHI 110 MPEBPAIEHUIO
OpPTaHUYECKUX BEUICCTB MPU HArpeBaHUH
(mnaBiieHue, 0OyIrIIMBaHUE U TOPCHUE).

e JlaGopaTopHbIE OIBITHI:

— MOJEIUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOEHHUE,
FOMOJIOTUYECKUN psiA. MeTaH u 3TaH —
MPOCTEUIIINE MPEICTABUTENN aJKAHOB:
COCTaB, XUMHUYECKOE CTPOECHHUE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA
(peakuuu 3aMeIeH s U TOPEHUS),
HAXO0XJCHUE B MPUPO/JIE, MTOTYYCHHUE U
PUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUH psifl. DTUIIEH —
IIPOCTEUIIINN TPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOEHUE,
du3ruecKre 1 XMMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHHUS,
rajoreHupOBaHus, THIpaTaluu,

3HaYE€HUE B )KU3HHU YEJIOBEKA,
WJUTIOCTPUPOBATh CBS3h C IPYTUMHU
HayKaMH.

HaOnronate 1 onucHIBaThH
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
Y OIMMCHIBATH TJAOOPATOPHBIC OMBITH U
paKTUYECKHEe PabOThI

PackppiBaTh CMBICT N3y4aeMbIX
HOHATHH (BBISIBIIATH UX XapaKTEPHBIC
NIPU3HAKH ), YCTAHABJINBATh UX
B3aHMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILLIME MOHATHS

IIPY OIIMCAaHUU COCTABA, CTPOCHHUS U
IIPEBPALLIECHUN OPTaHUYECKUX
COEeIMHEHUM.

Hcnonb3oBaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAaIEHHOM) (hOpMYIT OPraHUYEeCKUX
BELIECTB.

Y craHaBnMBaTh NPUHALIIEKHOCTb
BEIIECTB K OMPEJIEICHHOMY KJIACCy
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2.3 ApomaTudeckue
YIJIEBOIOPO/IBI

OKHCJICHHS M TIOJTUMEPH3AIIH )
HAXO0XJICHHUE B TIPUPOJIC, MTOTYICHUE U
IPUMCHEHHE.

Anxamuensl: Oyranuen-1,3 u
MeTUIOyTaaueH-1,3, XuMu4eckoe
CTPOCHHE, PEaKITUs TTOJIMMEPHU3aIINH,
IpPUMEHEHHUE (JIJIs1 CHHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
KaydyKa W pe3HHBbI).

AJIKMHEBI: COCTaB B OCOOCHHOCTH
CTPOCHUS, TOMOJIOTHICCKUHN PSIJI.
ALIETWIIEH — NPOCTEUIINI
IIPEJICTaBUTEIIb AJIKHHOB. COCTaB,
XUMHUYECKOE CTPOCHUE, (DU3NICCKUE U
XMMHYECKHE CBOMCTBA (peaKiuu
THJIPUPOBAHMS, TAJIOTCHUPOBAHHUS,
THJIpaTalliy TOPCHHUS ), HAaX0XKICHUE

B TIPUPOJIC, TTOTYICHHUE U IPUMCHCHUE
ApeHbI. OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJICK YT,
(bu3HUeCKre M XUMHUYCCKHIE CBOWCTBA
(peakiuu rajJoreHuPOBaHUS U
HUTPOBAHUS), TOJYICHUE

U IpuMcHEHHUE. Biausaue Oensona

Ha OpraHM3M 4elioBeka. [ eHeTnueckas
CBSI3b YIJICBOJIOPOJIOB

YIJIEBOJIOPOJIOB 110 COCTABY M
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMATUYEeCKOM HOMEHKJIATypE;
IPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPeICTaBUTEICH
YTJIEBOJIOPOIOB.

OrnpenensiTe BUJIbI XUMUUECKOU CBSI3U
B MOJIEKYJIaX YTJIEBOJIOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CIIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuUMeHeHue, PU3NIECKUe U
XAMHUYECKUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOTY4EHUST THITUYHBIX
Mpe/ICTaBUTENIEH Pa3IMYHbIX KJIACCOB
yIIJIEBOIOPOIOB (MeTaHa, ITaHa,
ATUJICHA, alleTUJIeHa, OyTraaueHa -1,3,
OeH30J1a, TOJIyoJ1a).

BBISBIATE T€HETHYCCKYIO CBS3h MEKTY
YIIIEBOIOPOJIaMU U TTOATBEPKIATH €€
HAJIM4YUE YPAaBHCHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEAKIMH C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (POPMYIL.
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2.4 Tlpuponnsie
UCTOYHUKHU
YIJI€BOJOPOJIOB U UX
nepepadoTka

[Tpuponusrii ra3. [lonyrHeie HedTAHBIE
raszel. Hed1h 1 €€ mporcxoxaeHue.
Crioco0s1 iepepaboTKu HEPTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUA,
KaTaTuaeckuii). [TpoayKTh
nepepadoTKu He(TH, UX IPUMEHEHUE
B IIPOMBIILJIEHHOCTH U B OBITY.
KameHHBIN yroap U MPOAYKTHI €ro
nepepadoTKH.

IKCIEPUMEHTAIbHbBIE METOABI
H3Y4YCHHS BELIeCTB

U MX NpPeBpPALCHNUN:

e /lemoHCTpanuu:

— xomtekiuu «Hedgth» u «Yronby;

— BUeopparmeHT «BynkaHuzanus
PE3UHBI.

e JlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHOE ONPEEICHUE yriepoaa
¥ BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJIEHHE ¢ 00pa3iaMu
IJIACTMACC, KAYYYKOB U PE3HHBL;

— MOJEIUPOBAHNUE MOJIEKYJT
YIJIEBOJOPOJIOB U
raJIoreHONPOU3BOIHbIX.

e [IpakTnueckue pabOTHI:

Ne 1. [lonydyeHue 3TusaeHa U U3y4EHUE
€ro CBOMCTB.

XapakTepru30BaTh UCTOUHUKH
YIJIEBOJIOPOIHOTO ChIPhs (HE(TH,
IPUPOJHBIN Ta3, Yrojib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TIOJIy4a€MBbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METObI IO3HAHUS — IPOBEJICHUE,
HAOJIOICHNE U ONTMCAHUE XUMHYECKOTO
sKcniepuMenTa (J1TabopaTOpPHBIE ONBITHI U
NPaKTUYECKHUE PabOThHI).

CrnenoBatrh npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAHUHN XUMUYECKON
MOCY/IbI U 000PYIOBaHUS, 4 TAKKE
npaBujiaM OOpaIlleHUsI C BEIIECTBAMU

B COOTBETCTBUM C UHCTPYKIUSIMU
BBITIOJTHEHUS JJa0OPATOPHBIX OMBITOB U
IPAKTUYECKUX pabdOT MO MOJY4YECHHUIO U
W3YYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBusats pe3ynbTarhl
AKCIIEpUMEHTa B (hopme 3anucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUN
U JIe1aTh BEIBOABI HA KX OCHOBE.
[TpoBOANTE BEIYUCIICHUS

JUIS1 OTIpEIeTIEHUS] MOJIEKYJISIPHOM
(dopMyITBl OPraHUYECKOT O BEIIECTBA,
110 YPABHEHUIO XUMHUYECKON PEAKIIH.
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Hroro no pazaeny

13

e PacuérHrle 3a/1a4u.;

— ONPEACIICHNUE MOJICKYIISIPHOMN
(GhopMyJIbl OpraHUYECKOTO BEIIeCTBA

110 MacCOBBIM JOJISIM aTOMOB
XUMHYECKHX DJIEMEHTOB,

— pacy€Thl O YPABHEHHUIO XUMUYECKOMN
peakuun

Paznen 3. Kuciopoacoaep:xaniyue opraHndecKue coenHeHHst

3.1 Chnuptsl. ®enon

3

IIpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJ, XUMHUUECKOE
CTpoeHue, Pu3nuecKkue 1 XUMUUECKUE
CBOICTBA (pEakiu C aKTUBHBIMU
MeTaJIaMU, TaJIOT€HOBO10POIaMH,
ropeHue), npuMeHenue. Bogopoanas
CBSI3b. OU3HOJIOTHUECKOE ICHCTBUEC
METaHoJIa ¥ ATAHOJIa HAa OpraHu3M
YyeJIOBEKa.

MHOroaTOMHbBIE€ CIIUPTHI: ITUIICHTJIMKOJb
Y TJIMLEPUH, XUMUYECKOE CTPOCHHE,
dbuznyecKre 1 XMMUYECKUE CBOMCTBA
(B3amMoJCHCTBHE CO MIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs pPeaKIIUs
Ha MHOT'OATOMHBIE CITUPTHI).
duU3NOoJIOrHUYecKoe JeHCTBHUE

Ha opraHu3M uesoBeka. [I[pumeHenue
[JIULEPUHA U ATUICHTIIUKOJIA.

CaMOCTOSITENTLHO TUIAHUPOBATh U
OCYIIECTBISITh CBOIO MTO3HABATEIBHYIO
JeATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON y4eOHOM
JEATEIIbHOCTH

PackpbIBaTh CMBICT U3y4aEMBIX
TOHATHUH (BBISIBIIATH UX XapaKTEPHBIC
MIPU3HAKU), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOLIME TOHITHS

MIPU ONKMCAHUU COCTABA, CTPOCHUS U
MPEBPAICHUN OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTSL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAIIEHHOM) POPMYIT OpraHUYECKUX
BEIIECTB.

VY cranaBaMBaTh NPUHAIEKHOCTD
BELIECTB K ONpPEIeICHHOMY KJIacCy

10 COCTaBY U CTPOCHMIO, HA3bIBAaTh UX
10 CUCTEMAaTHUYECKOM HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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3.2 Anbneruael.
KapOoHOBBIE KUCIIOTHI.
CrnosxHbie 2QUpbI

®enoi. CTpoeHrne MOJIEKYJIBI,
Gu3NIECKue 1 XUMUIECKHIE CBOMCTBA
¢denona. TokcuuHOCTH (PeHONA, €ro
dusnonornIecKoe aecTBre

Ha opraHu3M 4enoBeka. [[pumeHeHme
dbeHomna

Anbaerunpl: hopManbIAETUIl U
aleTagbAeTu, XUMUUYECKOE CTPOCHHE,
dusnyecKue 1 XUMUIECKHIE CBOICTBA
(peakuuu OKHUCJICHUS M BOCCTaHOBIICHUS,
Ka4eCTBEHHBIC PEAKIINH), TIOTYYCHUE U
MIPUMEHEHHE.

OIHOOCHOBHBIE MPEIETBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
(puznyeckue 1 XMUMUUECKHE CBOICTBA
(oOmiHe CBOWCTBA KUCIIOT, PEaKITHsI
STepU(UKALINH), TIOTyICHHE U
npuMeHeHue. CTeapuHOBas U OJIEMHOBAs
KHCTIOTHI KaK TPEACTABUTEIH BBICIITHX
KapOOHOBBIX KUCJIOT. MblJIa KaK COJIH
BBICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOIIleE JECUCTBHE.

Crnoxuble 2GUPhI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uapomnus
CJIO’KHBIX 3(GupOB. XKuphl Kak

OT/AEIBbHBIX IPEACTABUTEIICH
KUCJIOPOJCOAEPKAIIUX COCTUHEHUM.
XapakTepu30oBaTh COCTaB, CTPOCHUE,
puMeHeHHe, GU3NICCKUE U
XMMHWYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOJTY4€HUS TUITUYHBIX
IIPEJICTABUTEIICH PA3IMYHBIX KJIACCOB
KUCJIOPOJCOAEPKAIINX COCTUHEHUN
(MeraHoma, STaHOA, TJIUIECPUHA,
dbenomna, popmanpaerua,
aleTAIBACTUAA, YKCYCHOU KHUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, KpaxMaia,
ICJTFOJIO3b]); BBISBIIATH TCHETHYCCKYIO
CBSI3b MEX]ly HUMU U MOJTBEPKAATH €€
HAUINYUE YPABHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKHUX
pEaKIMH C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYI.

OnuceiBaTh COCTaB, XUMHUUECKOE
CTPOCHHUE U MPUMEHECHUE KUPOB,
XapakTepU30BaTh UX 3HAYCHHUE

TUTS )KU3HEIESTEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMMAaCHOCTh BO3JICHCTBUSA
Ha KMBBIE OPTaHU3MBbI ONPEICIICHHBIX
OPraHNYEeCKUX BEIIECTB, MOACHATH

Ha MpUMepax CrocoObl yMEHBIIEHUS



3.3  VYrueBojsl

MIPOU3BOJIHBIE TIIMIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. [ mApon3 )KUPOB
YTIIeBoABI: COCTaB, KiacCUpUKAITIS
yIJIeBOJOB (MOHO-, JIU- U
noJjrcaxapuibl). ['roko3a —
MPOCTENIINN MOHOCAXapH/I:
OCOOCHHOCTHU CTPOEHUS MOJIEKYIIBI,
bu3nUecKre 1 XMMUYECKHE CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcugom meau(ll), okucinenue
aMMHUaYHBIM PACTBOPOM OKCHA
cepeopa(l), BocctaHoBIIeHUE, OpOKEHHE
TJIFOKO3bI), HAXO0XICHUE B TPUPOIE,
MIPUMEHEHUE TIIFOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENIEATETLHOCTH OpraHu3Ma
yenoeka. @otocunTe3. PpyKTO3a Kak
H30MEp TITFOKO3BI.

Caxapo3a — npencTaBUTENb
TUCaXapua0B, THIPOIN3 CaXapo3bl,
HaXO0XICHHUE B TIPUPOJIC U TPUMEHCHHE.
Kpaxmai u 1ieuirono3a kak mpupoaHbIe
MOJIMMEPBI. CTPOCHUE KpaxMalia u
IEJUTIONIO03bI, PU3NYECKUE U XUMUUIECKUE
CBOMCTBA Kpaxmasia (THIPOJIn3,
KaueCTBCHHAS PCAKIUS C HOIOM).
IKCNePUMEHTAIbHbIE METOIbI

M3Y4YeHHs BellleCTB U UX NMpeBpallleHuIi:

Y NIPEIOTBPALLIEHHS KX BPEIHOIO
BO3/ICHCTBUSI HA OPTaHU3M YEeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHUE XUMHYECKOTO
IKCIIEpUMEHTa (J1Ta00paTOPHBIEC OTBITH U
NPaKTUYCCKHE PAOOTHI).

CrnenoBath npaBuiiaMm 0€30mMacHON
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAHUN XUMUYECKOM
MOCY/bl U 000PYIOBaHUS, & TAKKE
MpaBUJiaM OOpaIlleHHs C BEIECTBAMU

B COOTBETCTBUM C UHCTPYKIUSIMU
BBITIOJIHEHUS TAOOPATOPHBIX OMBITOB

U TIPAKTUYECKUX padOT MO MOJYyYEHHUIO
Y W3YyYEHUIO OPraHUYECKUX BELIECTB.
[IpencraBisaTh pe3yabTaThl
HKCIIEPUMEHTA B (hopMe 3aIUCH
YPaBHEHUU COOTBETCTBYIOIIUX PEAKIIUI
U JIeNIaTh BBIBO/IbI HA X OCHOBE.
[TpoBOAUTH BEIYUCIICHUS

JUISL OpEeIeNIEHUS MOJIEKYJISIPHOM
(bopMyJITbl OpraHUYECKOro BEUIECTRA,

M0 YPAaBHEHUIO XUMHUYECKON PEaKIIHH.
CamoCTOATENbHO MJIAHUPOBATH U
OCYILECTBIJIATh CBOKO MO3HABATEIBHYIO
JeATEIbHOCTD; IPUHUMATh AKTUBHOE
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¢ JlaGopaTopHBIC OMBITHI:

— TOpPEHUE CIIUPTOB;

— B3aUMOJICHCTBUE MNIMIEPUHA

¢ ruapokcuaoM meau(ll);

— Kau€CTBEHHBIEC PEAKIIUH AJIbJIETUIOB
(oxucIeHHEe aMMHUAYHBIM PACTBOPOM
oKcujia cepedpa U TUIPOKCUIOM
meau(ll));

— B3aMMOJICHCTBHE Kpaxmaia ¢ HOJIOM.
e [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.

e PacuéTHrble 3agaun:

— OIIPENETIEHNE MOJIEKYJIIIPHOU
(GhopMyJibl OpraHUYECKOTO BEIIECTBA
110 MaCCOBBIM J0JIIM aTOMOB
XUMUYECKUX DJIEMEHTOB U 0 Macce
(0OBbeMy) IPOAYKTOB CrOPAHMS;

— pacu€Thl IO YPAaBHEHUIO XUMHYECKON
peakiuu

AMMHBI: METHJIAMHUH — MPOCTEH NI
MPEACTABUTENb AMUHOB. COCTAB,

Hroro no pazneny 13
Pa3znen 4. A3orconepxaniue OpraHu4eckue coeJUHeHus!
4.1 AMUHBL 3

AMMWHOKHCIIOTHI.

benku

XUMUYECKOE CTPOCHUE, (HU3NIECKUE U
XMUMHUYECKHE CBOWMCTBA (peaKiuu

y4acTHe B IPYIIIOBON y4eOHOM
JIESITENbHOCTH

PackpeiBaTh CMBICT H3y4aeMbIX
HOHSATHUH (BBISIBIISATh UX XapaKTEPHbIC
IPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b, UCII0JIb30BATh
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C KUCJIOTAMHU U TOPEHUS), HAXOKICHHUE
B IIpUpOAE. AMUHOKHUCIIOTHI KaK

aM(bOTepHBIG OpPraHn4CCKHUC COCANHCHUAA.

dusznyecKkue 1 XMMHUUYECKHUE CBOMCTBA
aMHUHOKHCIIOT (Ha MpUMepe TIUIHHA).
buonornueckoe 3HaueHNE aMHUHOKHCIIOT.
CHuHTE3 NENTUIOB.

benky kak mpupoaHbIE TOJMMEPHI.
[lepBuuHasi, BTOpUYHas U TPETUUHAS
CTPYKTypa O€IKOB. XMMUYECKHE
CBOMCTBA OCJIKOB: THAPOJIN3,
JIEHATypalusi, KaYeCTBEHHbIE PeaKINu
Ha OEJIKH.

IKCNepUMEHTAIbHbIE METO/IbI
M3y4eHHsl BelIeCTB M MX NMPeBpalleHu:
e J/lemoHCTpauuu:

— JeHaTypaiys O0eJIKOB IIPH HarpPEeBaHUU;
— IIBETHBIC PEaKIUU OCJIKOB

COOTBETCTBYIOILIUE TTOHITHS
MIPU OIKMCAaHUU COCTaBAa, CTPOCHUS U
MPEBPALIECHUNA OPraHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY
JUTSI COCTaBJICHUST MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIni¢HHOoM) GopMyJ1 OpraHUuYECKUX
BCIIECTB.

OnpenensaTs TPUHAIC)KHOCTD BEIIECCTB
K OIpe/IeICHHOMY KJIacCy IO COCTaBY U
CTPOCHHIO, HA3bIBATh UX

M0 CHCTEMAaTHYECKOH HOMEHKJIATYpE;
MPUBOIUTH TPUBUATHHBIC Ha3BAHUS
OTJEIbHBIX TIPEICTABUTETICH.
XapakTepusoBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3NIECKue u
XUMHUYECKUE CBOWCTBA, BAXKHEUIIINE
CIIOCOOBI TTOJTYUESHUS] THTUYHBIX
MpeiCTaBUTENEeN a30TCOEPIKAIINUX
coeMHEeHMI (METHUIIaMUHA, TJIUIMHA,
OemKoB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB; TIOSICHSTH
Ha IpUMepax 3HaYeHHE OCITKOB

TSI OpTaHU3Ma YeJIOBEKA.
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Hroro no pazaeny

3

Pa3ned. 5. BeicokomosieKy asipHble COeIUHEHUS

5.1 Ilmactmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE MOHSATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHU:
MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEpHU3allu, CPEIHSIS
MoJIeKyJIsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYIISIPHBIX
COEAMHEHUN — MOJUMEPU3ALUS U
NOJIMKOHIEHCAIHSI.

[TnacTMacchl (TOJIMATHIIEH,
TOJIMTIPOTTUJICH, TIOJTUBUHIITXJIOPH/I,
nojuctupot). HatypanbHbii u
CUHTETUYECKHE KaydyKU
(OyTamueHOBBIH, XJIOPOIIPEHOBBIN 1
U30IPEHOBbIN). BoslokHa: HaTypalibHbIE
(XJTOTIOK, IIepCTh, IIENK),
HCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Hcnons30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — HAOJIIOAATh U
OMKCHIBATH IEMOHCTPALIMOHHBIH
AKCIIEPUMEHT.

CaMocCTOSITeNIbHO TUTAaHUPOBATH U
OCYILECTBJIATH CBOIO TIO3HABATEIBHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
y4acTue B IPYNIOBOM yueOHOM
NEeATEeIbHOCTH

Brnaaets u3yyaeMbIMM XUMHUYECKUMU
MOHATHUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX TIOHSATHUI U MPUMEHSTH ATH
MIOHATHS MPU ONMMMCAHUM COCTaBa U
CTPOECHUS BHICOKOMOJICKYIISIPHBIX
OpraHUYECKUX BEIIECTB,

TU1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB 1
SIBJICHUH.

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (PopMyIT
BEILIECTB U YPABHEHUN pEaKLIUI
MOJIMMEPU3ALINK U TIOJIMKOHACHCAIWH .
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTPaHEHHBIX BUIOB
IJIACTMAcCC, BOJIOKOH; TPUMEHECHHUE
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Hroro no pazaeny
OBLIEE KOJIMYECTBO
YACOB I1O ITPOT' PAMME

34

BHCKO03a), CHHTCTHUECKHE (KaIlpOH U
JaBcaH).
IKCNePUMEHTAIbHbIE METOIbI

H3YyIC€HUSI BEIIECTB U UX npeBpameHnﬁ:

e JlemoHCTpamu:

— O3HaKOMJIEHHE C 0Opa3iaMu
HPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAace, KayIyKoB

B PA3JIMYHBIX OTPACIIAX.
Hcnonp3oBaTh CCTCCTBCHHO-HAYYHLIC
MCTOJbI ITIO3HAHUA — Ha6J'IIOI[aTB "
OIINChIBAThb I[CMOHCTpaHI/IOHHLJﬁ
OKCIICPUMCHT
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11 KJIACC

No

m\mo

Pa3znen 1. Teopernueckne OCHOBbBI XUMMU

1.1

HanmenoBanue
pa3esioB U TEM
y4eOHOr 0 mpeMeTa

CtpoeHue aTOMOB.
[lepuoanueckuii
3aKOH U
[Tepunoanueckas
CHCTEMa XMMHUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

KonuuecTBo
4acoB

3

[IporpammHoe conepxanue

Xumuueckuit 3neMentT. Atom. Cocras
aToMa, U30TONbI. DIIEKTPOHHAS
000J104Ka. DHEPreTUYEeCKUEe YPOBHH,
0TypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-amementor. OcobeHHOCTH
pacrnpeneneHus SIeKTPOHOB

110 OpOUTAJISIM B aTOMAaX MaJIbIX U
OOJBIINX MEPUO0B. DIEKTPOHHAS
KOH(UTypalus aTOMOB.
[Tepuoanuecknii 3aK0H 1
[lepuoanueckas cucTeMa XMMUYECKUX
anemeHTOB J. 1. MenaenceBa. CBs3b
NEPUOIMYECKOT0 3aKOHA U
[lepuoanyeckoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEHN
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU TTPOCTHIX
U CJIOKHBIX BEIIECTB 10 IPYIIaM U
nepuoiaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbI XUMUUYECKUX

OcHOBHBIE BU/JIbI I€SITEILHOCTH
o0y4Jaromuxcs

PackpeiBaTh CMBICT N3y4aeMbIX
NOHATHH (BBISIBIIATH UX XapaKTECPHBIC
MPU3HAKU), YCTAaHABIUBATh UX
B3aMMOCBS3b.

PackpeiBaTh CMBICT IEPUOIUUECKOTO
3akoHa /1. 1. MennenceBa u
JEMOHCTPUPOBATh €TI0
CHUCTEMATU3UPYIOLYIO,
O00BSCHUTETLHYIO ¥ TIPOTHOCTUYECKYIO
byHKIIH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE ATOMOB XUMHYECKUX
37eMeHTOB 1-4 nepuo10B, UCHOJB3YS
HOHATHS S-, P-, d-3JIEKTPOHHBIE
OopOUTaIH, YHEPTETUUECKUE YPOBHH.
OOBIACHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAUHECHUU

10 TIEPUOJIaM U TPYIIIam
[lepunognueckoii CUCTEMBI

1. . MenpaeneeBa
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1.2

CtpoeHue BellecTBa.
MHuoroob6pasue
BEIIECTB

anemenToB J[.1. Menneneera

B Pa3BUTHH HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YCHUsI BeIECTB M UX NPeBPaLlleHUH:
e JleMoHCTpauuu:

Buast Tabimun «llepuoandeckas cucrema
XUMHUYECKUX JJIEMEHTOB

J.1. MenneneeBa

Ctpoenue BemecTBa. XUMUYECKas CBS3b.
Bune! (koBaneHTHasI HEMIOISIPHAS U
MOJISIpHAS, MOHHAS, METAJUTMYECKast ) U
MEXaHU3MbI 00Pa30BaHUsI XUMUYECKOM
cBsi3u (OOMEHHBIN ¥ JOHOPHO-
akLenTopHbiit). BogoponHas cBs3b.
BaneHntHOCTSD.
DIIEKTPOOTPULATEIBHOCTh. CTENEHb
okucieHusl. KaTHoHbI 1 aHUOHBI.
BemectBa MOnEKyIsIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHMUSI.

3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTBA.
THUIIBI KPUCTATIMYECKUX PELIETOK U
CBOMCTBAa BEIIIECTB.

[ToHsiTHE O MUCTIEPCHBIX CHUCTEMAX.
Hctunnbie pactBopbl. KonnuecTBeHHBIE
XapaKTePUCTUKHA PACTBOPOB (MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT U3y4aeMbIX
HOHATHH (BBIAEIATH X XapaKTepHbIE
MPU3HAKN) U IPUMEHSTH 3TH TOHATHUS
IIPY ONUCAHUHU COCTABA U CTPOCHUS
BEIICCTB, JJIs1 OOBSICHEHHUS OTIEIbLHBIX
(akToB U SIBICHUM.

Onpenenars BUAb XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,
METATUYECKOM, BOJIOPOTHOMN )

B COCJIMHEHUSX; TUIT KPUCTATIMYECKOM
pPELIETKH KOHKPETHOTO BEIIECTRA.
OrnpenensiTh BaJIGHTHOCTb U CTETICHB
OKHCJICHUSI XUMHYECKHX 3JICMCHTOB

B COCJIMHEHUSX Pa3IMYHOTO COCTaBA.
[IpoBOIUTH BBIUUCIICHUS

C MCITOJIb30BAHHUEM ITOHSTHS «MAaccoBast
JI0JISI BEIIECTBA B PACTBOPEY.

Bnaners nzyyaeMbIMU XUMHYECKUMHU
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1.3

XUMHYECKUE
peakuuu

Krnaccudukarus HeopraHu4ecKux
coenqunennii. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKCIEePUMEHTAIbHbIEC METOAbI
H3y4€eHMs BelIeCTB U UX NMPeBPAlleHUI:
e J/lemoHCTpanuu:

— MOJEIM KPUCTAJUIMYECKUX PEIIETOK.

e PacuérHble 3a1a4u:

— pacyeTsl C UCIIOJIb30BAHUEM ITOHITHUS
«MaccoBasi 0JIsl paCTBOPEHHOTO
BEILIECTBA»

Xumuueckas peakius. Knaccupukanms
XUMHAUYECKUX PEAKLIUN B HEOPraHUYECKOU
Y OpPraHWYECKOW XMMHH. 3aKOH
COXPAHEHHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUS U IIPEBPALLICHUS SHEPTUU
IIPU XUMUYECKUX PEAKLIUSAX.

CkopocTh peakiuu, ee 3aBUCUMOCTD

OT pa3nu4HbIX akTopoB. OOpaTHMbIC
peakunnu. XMMUYECKOE PaBHOBECHE.
DaKTOPHI, BIUSAIOLINE HA COCTOSIHUE
XUMHUYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DIIEKTPOIUTHYECKAS] JUCCOLIUAIIUS.
CubHBIE | clta0ble 25IeKTpouThl. Cpena
BOJHBIX PACTBOPOB BEILLIECTB: KHUCIAs,
HEUTpasbHas, 1enoYHast. BomxopoaHblii

MOHSTUSIMU.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIMK OT PA3IMYHbIX
(dakTopoB.

OnpenensiTe XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEUIHETO
Bo3zaeiicTBud (mpuHuun Jle [larense).
CocTaBiATh ypaBHEHUS PEAKIINN
Pa3IMYHBIX TUIOB; MOJHBIE U
COKpAILIEHHBIE YPABHEHUS PEAKIIUN
MOHHOTO0 0OMEHA, YYUTHIBAS YCIOBHS,
IPU KOTOPBIX ATH PEAKLINHU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — POBEJCHHUE,
HaOJII0JICHUE U OMMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTHUECKUE
pabOoThI): MO OMPEJICIICHUIO CPEIIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINA
HMOHHOTO OOMEHa, BIUSHHUIO Pa3TUUYHbIX
(aKkTOpOB Ha CKOPOCTh PEAKIIHUA.
CrnenoBarh npaBuiiaM MOJIb30BaHUS
XUMUYECKOMN TOCyI0 U 1a00paTOpHBIM
000py10BaHKEM.

[IpencraBisth pe3yiabTaThl
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Hroro no pazneny

13

noka3zatelb (PH) pacTBopa. Peakimnn
HWOHHOI'O OOMEHA B OpraHHYECKOMN U
HEOPraHUYECKON XUMHH.
OKHUCIMTEIBHO-BOCCTAHOBUTEIILHBIC
peakiun. [TorssTre 00 3JIEKTpONIH3E
pacIiaBOB M paCTBOPOB COJICH.
[MpuMeHeHHE 2IIEKTPOIIU3A.
JKCNepUMEHTAIbHbIE METOIbI

M3y4YeHHs] BElIeCTB U UX NMPeBPAIlleHUM:

e /lemoHCTpanuu:

— Pa3iokKEHUE NEPOKCHUIA BOAOPOIA

B PUCYTCTBUHU KATAIN3ATOPA.

e JlaGopaTopHbI€ OMBITHI:

— NPOBEJICHHUE PEAKINA HOHHOTO
oOMeHa;

— ONpEAEIIEHUE CPeabl PACTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAITBHOTO
WHIUKATOPA.

o [IpakTrueckue paboOTHI:

Ne 1. Bnustnuie paznuaabix GakTopoB
Ha CKOPOCTh XUMHYECKOU PEAKIIHH.

e PacuéTHrle 3agaun:

— pacyeTsl IO YPaBHEHUSM XUMUYECKUX
pEAKIMI, B TOM YHUCJIIC
TEPMOXUMHUYECKHE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIlMCU YPaBHEHUI COOTBETCTBYIOIINX
PCaKIMii U JIeaTh BEIBOJIBI HA UX
OCHOBE.

[TpoBOAUTH BEIYHUCITICHHS

10 YPaBHCHUSM XUMHYCCKHX PEaKIIni,
B TOM YHUCJIC TEPMOXUMUYICCKUE
pacu€Thl
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Pa3nen 2. Heopranuueckasi XuMusi
2.1 Metambl

6

Meramnsl. [lonoxxenue meramios

B [leproanyeckoi cucTeMe XMMHYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOUEK aTOMOB
MeTtautoB. O0mme puzndeckne CBOMCTBA
MeTauioB. [ [pumenenne metamion

B OBITY, Ipupojie U TexHuke. CraBbl
METAJUIOB. DJIEKTPOXUMHAYECKUH PAL
HanpspKeHU MeTtaiuioB. O0uye crnocoob!
noyrydeHust metajioB. Kopposus
MeTautoB. CrocoObl 3alIUThI

OT KOPPO3HH.

OO11as XapakTeprUCTUKa METAJLIIOB
rinaBHbIX noarpymnn (IA-rpymma,
l1A-rpymnma) [Tepuoaudeckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AmMdoTepHbie CBOMCTBA OKCHA U
TUAPOKCU/IA AITFOMUHUSL.

OO1as XxapakTeprucTHKa METAJIIOB
no6ouHbIX oarpymnm (b-rpyrm)
[leproan4eckoil CHCTEMBI XUMUYECKUX
AJIIEMEHTOB: M€Jlb, INHK, XPOM, XKEJE30.
Baxnenmue coeIMHEHUSI METAJLIIOB
(oxcHIBI, THIPOKCHUIBI, COJIH).
IKCINEPUMEHTAIBHBIE METOABI
M3Y4YCHHS BeleCTB U UX NPeBpPALeHUI:

PackpbIBaTh CMBICT N3y4aE€MBIX
TOHATHUH (BBIIEIATh UX XapaKTCPHBIC
MPU3HAKU) U IPUMEHSTh 3TU OHATHUSA
MIPU OMMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJIs 00BbSICHEHUS OTJEIbHBIX
(haKkTOB U SIBJIICHUI.

OOBbsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METAJUIOB U UX COCIMHEHUN C yU4ETOM
CTPOEHHUS X aTOMOB U TOJIOKECHUS

B [Iepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

. . MenpeneeBa.

XapakTepu30BaTh (OMKUCHIBATE) OOIIHE
XUMUYECKHE CBOMCTBA METAJIIOB, UX
BAXHEUIIINX COCIUHECHUN, TOATBEPK A
3TO ONKCAHUE TPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIUX XUMUUYECKUX
peaKkuunii; TPUMEHEHHE METAJJIOB

B Pa3JIMYHBIX 00JIACTIX, a TAKKE
HCIIOJIb30BaHUE WX JIJISI CO3/IaHUS
COBPEMEHHBIX MaTEPHUAIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3AIUTH METAILIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMoHCTpanuu:

— KoJUIeKIusl «MeTalljibl U CIIIaBbI.

e JlaGopaTtopHbI€ OMBITHI:

— B3aMMOJICHCTBHUE THIPOKCHIA
IIOMUHUS C PACTBOPAMU KUCIIOT U
1IeJ04ei;

— Ka4eCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI
METaJIOB.

e [IpakTrueckue pabOThI:

Ne 2. Petienue skcriepuMeHTaIbHBIX
3aja4 Mo TeMe «MeTayuibl».

e PacuérHbie 3amayu:

— pacueTbl Macchl (00beMa, KOIMUecTBa
BEIIECTBA) MPOAYKTA PEAKIINH, €CITH
OJTHO M3 BEIIECTB JaHO B BUJIC PacTBOpa
C OIPEJICIICHHOW MAaCCOBOM J10JIEU
pPacTBOPEHHOTO BEIIECTBA

BOCCTAaHOBHTEJIbHBIX PEAKLIUN
IIOCPEACTBOM COCTaBIICHHUS
AIEKTPOHHOT'O OaJlaHCa ATUX PEAKLIHM.
IIpoBoauTh peakuumy,
MOATBEPKAAIOLINE XapaKTEPHBIE
CBOMCTBA U3y4a€MBbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI
METaJUIOB, TPUCYTCTBYIOLIUE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HAOJII0JICHUE U OMMCAHNE XUMUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U
71a00paTOpPHBIE OMbBITHI, MTPAKTUUECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XMMHUYECKOTO 3KCIIepUMEHTa B (popme
3aIMCU YPaBHEHNUH COOTBETCTBYIOIIUX
peakuuii U JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBarh npaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCYI0H U J1ab0paTOPHBIM
00Opy/IOBaHHEM.

[IpoBOIUTH BEIYMCIIECHUS

M0 YPaBHEHUSAM XMMUYECKUX PEAKIUH.
CaMOCTOSTENTbHO TUIAHUPOBATh U
OCYILIECTBJIATH CBOKO [IO3HABATEIBHYIO
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2.2

Hemertasuibr

Hemeranmel. I[lonoxxeHue HeMeTaIOB

B [leprnoandeckoit cucreMe XuMUIECKUX
anemenToB J[.1. MeneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyeckue CBOMCTBAa HEMETAJJIOB.
AJIOTpONYs HEMETAIOB (HA MpUMEpe

KHCIIOPOJa, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX
HEMETAJIOB (TaJIOr€HOB, CEPHI, a30Ta,
dbocdopa, yriepoaa u KpeMHUS).
OKcuapl HEMETAJUIOB.
Kucnopoaconep:xanye KUCIOTHI.
Bonoponnsie coequHeHus
HEMETAJIJIOB.

IKCIePUMEHTAIbHbIE METO/bI
U3y4YeHHUsI BellecTB

U UX NMpeBpPaLleHMI:

e J/[eMoHCTpanuu:

— o0pa3liibl HeMETalIOB;

— B3aMMOJICHCTBHUE MEIU C a30THOM
KUCJIOTOW pa3IMYHOM KOHUECHTPALUH.
e J[abopaTOpHBIE OTIBITHI:

— KQUYE€CTBEHHBIE PEAKIIMU HA AaHUOHBI U
KaTMOH aMMOHHS.

JIeATEIIbHOCTh; MPUHUMATh AaKTUBHOE
y4acTHe B IPYIIIOBON Y4eOHOM
JIESITENbHOCTH

PackpbIiBaTh CMBICT U3y4aE€MbIX
MOHATHH (BBIICSITh HX XapaKTePHBIC
MPU3HAKK) U IPUMEHSATD 3TU TOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 1JIs1 00BICHEHUS OT/ICIIbHBIX
(GaKToB U SIBJICHUH.

OOBsACHITH 001IME 3aKOHOMEPHOCTH

B U3MECHEHUU CBONCTB HEMETAJJIOB U UX
COEIMHEHUM C YUETOM CTPOEHUS UX
aTOMOB U TOJIOKECHUS

B [lepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

. . Menpeneena.

XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAIIIOB, X
BAXHEUIIINX COCTUHECHUN, TOATBEPK A
3TO ONKCAHUE TPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMUUYECKUX
PEaAKLIUH.

XapakTepu30BaTh BIUSTHUE HEMETAIIOB
Y UX COCIMHEHUM Ha KUBBIC
OpraHU3MbI; OMKUCHIBATH TPUMEHEHUE

B Pa3JIMYHBIX 001ACTAX MPAKTUUYECKON
JEATEIIbHOCTU YEJIOBEKA.
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2.3

CBs13b
HEOPTaHUYECCKUX U
OpPTaHHYECKUX
BEIICCTB

e [IpakTueckue pabOTHI:

Ne 3. Pemienue sxcnepuMeHTaIbHBIX
3ajad o reme «Hemeramis.

e Pacuérnble 3anaun:

— pacyeTbl Macchl BELIECTBA

1M 00beMa razoB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 Y4aCTBYIOLIUX

B PEAKIIMU BELIECTB; PACUEThl MACCHI
(oObeMa, KOJIM4eCTBa BEIIECTBA)
IPOAYKTOB PEAKIIMH, €CIIU OJJHO

U3 BEILIECTB UMEET IPUMECH
Heopranuveckue u opranndeckue
kucioTel. Heopranmueckue u

OpraHM4YecKue OCHOBaHUs. AM(pOTEpHBIE

HEOPraHWYECKUE U OPraHUYECKUE
coeMHeHus. I eHeTnyeckas CBS3b
HEOPraHUYECKUX U OPTaHUYECKHUX
BCILICCTB

[TonTBepxknaTh Cy€CTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHWYECKUMU BEILIECTBAMU

C IOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX
peaKunii.

PackpeIBaTh CyIIHOCTh OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHUSA
AJIEKTPOHHOTO OajlaHCa ATUX PEaKIIUi.
[IpoBoauTs peakuuu,
ITOATBEPKIAOLINE XaPAKTEPHbIE
CBOMCTBA U3Y4a€MbIX BEIIECTB,
pacIo3HaBaTh OIBITHBIM IIYTEM
AHHUOHBI, MPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — MTPOBEJICHHUE,
HaOJII0/ICHUE U ONTUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIEC OMBITHI, MPAKTUIECKUE
paboThI).

[IpencraBnsats pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3alMCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuil U aenaTh BBIBOABI HA UX
OCHOBE.
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Hroro no pazneny

Pasznea 3. XumMud u ;KU3Hb

3.1

XUMUA U )KU3Hb

17

Ponb xumuu B obecrieueHun
AKOJIOTUUYECKOM, SJHEPreTUYECKOU U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHHU
MenuuuHel. [loHaTHE 0 HayUHBIX
METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKLIUM.

[IpeacraBnenust 00 00X HAYIHBIX
MPUHIIAIIAX TPOMBIIICHHOTO MOJYy4eHUs
BAKHEUIINX BEIIECTB (HA MpuMepax
MPOU3BO/ICTBA AMMUAKA, CEPHOU
KHCJIOTBI, METaHOJIA).

YesioBEK B MUPE BEIIECTB, MaTEPUATIOB U
XUMUYECKUX PEaKIUi: XUMUS U
3I0POBBE YEJIOBEKA; PaBUIa
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX

CrnenoBaTh npaBUiIaM MOJIb30BAHUS
XUMUYECKOH MOCYyA0i 1 1a00paTopHbIM
000py10BaHHEM.

[IpoBOIUTH BBIYKCIEHUS

M0 YPaBHEHHUSAM XUMHUYECKHUX PEaKIIUu.
CaMOCTOSTENTbHO TUIAHUPOBATh U
OCYILECTBIISITh CBOIO [TO3HABATENILHYIO
JESTENIbHOCTD; IPUHUMAaTh aKTUBHOE
y4acTHe B IpyNIoBON yueOHOU
JeSITEIIbHOCTH

PackpbIBaTh poiib XUMUU B PEIICHUN
DHEPTreTUIECKUX, CHIPHEBBIX U
AKOJIOTUYECKHUX MPOOJIEM YeJIOBEUECTRA,
OMHCHIBATH OCHOBHBIE HAITPABIICHHUS
Pa3BUTHS XUMHUECKOW HAYKU U
TEXHOJIOTHHU.

[IpumensTh npaBuia 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMHU,
HCIIOJIb3YEMbIMH B ITOBCETHEBHOM
KU3HU, TTpaBUjIa IOBEJCHUS B IIEIISIX
cOEpEKEHUS 3/IOPOBBS U OKPYKalOIIeH
MIPUPOTHOM CPEIbl; IOHUMATh BPeT
(omacHOCTH) BO3ICHCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbIc nokazarens K, moscHaTe
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IIpemnaparos, IIpaBujia 0e30macHoOro Ha IIpuMepax CITOCOOBI YMCHBIICHUA U

UCIIOJIB30BaHMS TIpenapaToB OBITOBOM MPEIOTBPAILICHUSI KX BPEIHOTO
XHUMUH B IIOBCEIHEBHOM KU3HU. BEITOBasgs BO31€iiCTBUS.
XUMHUYECKasi TPAMOTHOCTD AHanM3UpOBaTh U KPUTHUECKHU

OLICHUBATh MH(GOPMALINIO, CBI3AHHYIO

C XUMUYECKUMU MPOLIECCAaMH B UX
BIIMSIHUEM Ha COCTOSIHME OKpYKarollen
Cpelbl.

Hcnonp30BaTh NOJIy4EHHbIE 3HAHUS U
npejacTaBiaeHus o chepax
JEeSITENIbHOCTH, CBSI3aHHBIX C HAYKOM H
COBPEMEHHBIMU TEXHOJIOTHUSIMH, KaK
OCHOBY JJISI OPUEHTAIH B BBIOOpE
cBoei Oymymieit mpodeccruoHanbHON
JeSITeIbHOCTH.

[IpuHuMath yyactue B 00CYXICHUH
po0JIeM XUMHUYECKOM M IKOJIOTHYECKON
HaTpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodiemMe u
npeJiaraTb BO3MOXHbBIE ITyTH €€

penieHus
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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