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@enepanibHasg pabodas MmporpaMma Mo ydeOHOMY IpeaMery «Xumus» (0a3oBbli
ypoBeHb) (mpeameTHas o0nacTh «EcCTeCTBEHHO-Hay4HbIE MPEAMETBI»)  (Iajnee
COOTBETCTBEHHO — IpOrpamMma Mo XUMHH, XUMUS1) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
coJiepKaHue OO0y4YeHUs, TUIAaHUPYEMBbIE PE3yJbTaThl OCBOEHUS IPOrpaMMbI MO XHWMUH,
IUIAHUPYEMBIE PE3YyJIbTaThl, TEMATUYECKOE IIIIaHUPOBAHHUE.

[losicHuTenpHas 3amucKa OTpakaeT oO0IIMe LEeNu M 33Ja4d W3YYEHUsS] XUMHH,
XapaKTEPUCTUKY ICUXOJOTHYECKHX MPEANOCHUIOK K €€ H3yYEeHHIO O0YyYarolUMUCH,
MECTO B CTPYKType ydeOHOro TIiaHa, a TakXKe MOAXOJsl K OTOOpY coIep aHus,
K OIpEACIICHUIO IUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKTYpE TEMaTHYECKOIO
IUIAHUPOBAHMS.

Conepxanue OOydeHHsS PACKPBIBAET  COJEP)KATENbHbIE JIMHUHM, KOTOpBIE
npeajaratores JUisl 0053aTelIbHOIO M3YYEHUSl B KaKJOM KJIAacce€ Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[InanupyemMble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl IO XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METalpEAMETHBIE PE3YJIbTAaThl 3a BECh IMEpUOJA OOYy4YEeHUS Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHHs, a TAKKE MPEIMETHBIE JOCTUKEHHUS OOy4YarolIerocs
3a KaXJIbIil TOJ] OOy4EeHHS.

HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMHM Ha ypOBHE CpeaHero ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBaHuH
B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3ylbTaraM OCBOCHHS (enepaabHOM
oOpa3oBaTenpHOM TporpamMmbl  cpenHero obmero obpazoBanus (DOII  COO),
MpeAcTaBlIeHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHIApTe
COO, ¢ yu€rom Konmenmuu npenojgaBanus y4deOHOro mpeaMera «XUMUD»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepannu, pean3yronX OCHOBHBIC
oOpa3oBaTenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXeHU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoit @enepaunn Ha nepuon g0 2025 ropa» (PacnopsikeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTpaMMBbl M0 XUMHH, K ONPEICICHUI0 OO0IIei
CTpaTteruu OOy4YEeHUs, BOCIUTAHUS W Pa3BUTH OOYYAIOIIMXCS CPEICTBAMU Y4EOHOTO
npeamera «Xumus» ang  10-11 kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUJIM
kounenryanbapie nonoxkenns DI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
CONlepKaHMs, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHWMH K YPOBHIO TMOATOTOBKH
BBITTYCKHUKOB.

B COOTBETCTBHMM C JaHHBIMHU IOJOKCHUSIMH IporpaMMa 1o XUMHUHU (0a30BBIN
YPOBEHb) Ha YPOBHE CPEAHETO OOITET0 00pa30BaHuUS:

yCTaHaBIMBaeT o0s3aTenbHOEC (MHBAPMAHTHOE) TPEAMETHOE COJIEpIKaHHE,
OTIpEJIeISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIE €T0 XapaKTePUCTUKH HA KAXKIOM dTare
U3Y4YCHUS MpEeaMeETa, MPEeayCMaTPUBACT MPUHIIUAIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacmpeneneHus ero mo KiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;



Na€T MPUMEPHOE paclpe/iesieHne yuyeOHbIX YacoB MO TEeMaTHYECKUM pas3jenam,
PEKOMEHIyeT MPUMEPHYIO TIOCIEI0BAaTeIbHOCTh HM3yYeHUsl OTHAEIbHBIX TEeM Kypca
C y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO IMporiecca,
BO3pacTHBIX ocoOeHHocTel oOydaronuxcst 10—11 kmaccos;

1a€T METOAMYECKYI0 HMHTEPHpPETAlUIo IeNiel W3ydeHHus NpeaMeTa Ha YpOBHE
COBPEMCHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOliiero  00pa3oBaHus,
COJICPKATENIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTenbHON MpPOTpaMMBI  CPeAHETO 00mero oOpa3oBaHUs  (JTUYHOCTHBIX,
METaIlpeIMETHBIX,  TMPEAMETHBIX), OCHOBHBIX BHJIOB  y4eOHO-TIO3HABATEIHHOU
JESITEIbHOCTH OOYy4alollerocsi MO0 OCBOCHUIO cojepkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIIMSM B TIPpOrpaMMe TI0 XHMHH COOJIOJEHA IPEEMCTBEHHOCTh
c ¢enepanbHOil paboyelt mporpaMMoil OCHOBHOIO OOIIEro OOpa3oBaHUS IO XUMUHU
(mmst 8—9 xmaccoB 0Opa3oBaTEIBLHBIX OpTraHU3aIli, 0a30BBIA YPOBEHB).

XuMHuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I11€00pa30BaTeIbHON
OpraHu3alliy, SIBISETCS HEOTHhEMIIEMOM YacThio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIUM OSTAllOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITIOYEBBIX [ICHHOCTEH, MPUCYIIHNX IIEJIOCTHON CHCTEME XUMUYECKOTO 00pa3oBaHus. JTU
[IEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOABI, (HOPMUPOBAHUS MUPOBO33PEHUS U
O0ImIei KyJabTyphl YENOBEKa, a TaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbI0 U MpUpOJHON cpene. Peamusyercss xumuueckoe oOpa3oBaHUE
oOydJarommxcsi Ha YPOBHE CpPEIHEro oOIero oOpa30BaHHS CpPEICTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJAEp)KaHUEe U TOCTPOCHHWE KOTOPOTO OIMpPEAETeHbl B MPOTrpamMme
M0 XMUMHUH C YYETOM CHEU(UKN HAYKU XUMHH, €€ 3HaYCHUS B MO3HAHUM TPUPOJBI U
B MaTepuaJbHOM >KM3HM OOlIecTBa, a TaKXke ¢ Y4eéToM OOluX Leled u
MPUHIIAIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro OOIIeTro
oOpazoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu QOpMUPOBAHUU
COZIEpKaHusl TpeaMeTa «XUMHUS» YUYTCHBI CIEAYIOIINE TMOJIOKEHUS O CHelu(HUKe |
3HAYEHUU HAYKU XUMUHU.

XuMHSI KaK DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK WIrpaeT oOcCco0yl poJb
B COBPEMEHHOM IIMBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B )OPMHUPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHUS, B CO3/ITaHUE
IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYKaloIeM MHUPE KaKk O €IMHCTBE MPUPOABl U
YeJoBeKa, KOTopoe (OpMHPYETCS B XMMHUU Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEXTy CTPOCHHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTIMU MTPUMEHCHHSI.

TecHo B3auMOACHMCTBYS C JPYTrMMH €CTECTBEHHBIMH HayKaMHW, XHUMHs CTajia
HEOTHEMJIEMON YacThI0O MHPOBOW KYJNBTYpPhI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TpyJa M SKM3HU Kaxjoro uwieHa oOumiectBa. CoBpeMeHHass XWMMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTUI HaIlpaBJieHA HA PENIeHUE TI00AThHBIX
npo0sieM yCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPEBOM, SHEPTETUUECKOM, MUILIEBOM,
HKOJIOTUYECKOM 0€30MacCHOCTH U OXPaHbI 30POBbSL.



B cooTBeTcTBUM ¢ 00IIMMH 1EISIMU ¥ IPUHLIUIIAMU CPEIHET0 00111ero 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYYArOIIMXCH,
HEOOXOJUMYI0O UM JJii BbIPaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIIEUTHOTO
BKJIFOYEHHS B JKU3Hb COIMYyMa, MPOIOJIKEHUS 0Opa30BaHUS B PA3IMUYHBIX 00JIACTSX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsOMUMHU TTpeAMeTa « XUMUSD» SIBISIIOTCA 0a30BbIe KypChl — «Opranuyeckast
xumus» 1 «OO0IIast 1 HEeOpPraHUYECKasi XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM IO HEOPraHU4eCKOM
XUMUM (C BKIIOYEHHEM 3HaHUM M3 O0O0IIed XUMHUM) W OpPraHUYEeCKOM XUMUHU.
®opmHUpoBaHUE [TaHHOM CHUCTEMBl 3HAHUWA NpPU H3YYEHMM IpeiMeTra o0ecreduBaeT
BO3MOYKHOCTh PACCMOTPEHHMS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIINX MOHATHH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuueckass xumus» u «OOmas u
HEOopraHu4veckas XuMus» c(popMupoBaHa B IpOrpaMMe [0 XUMUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3yYeHUI0 Y4YeOHOro Marepuaja u  OO0YCJIOBJI€EHA HCTOPUYECKH
000OCHOBaHHBIM PA3BUTHEM 3HAHUI HA ONPEAEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPraHMYECKOM XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMN
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUI O CTpOCHHUH BellecTB. CBeieHHs] 00 U3y4aeMbIX B Kypce
BElIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4eckol XHMHHU TOJIy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOrO OOINEr0 0Opa30BaHUsS IEPBOHAYAIIbHbBIC
IPEJICTaBICHUS O XUMHUYECKOM CBSI3M, KJIACCU(PHUKAIMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

Ilon HOBBIM yrjaoM 3peHuss B mOpeameTe «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTCsl M3yYEHHBII Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
TEOPETUUYECKUI MaTepuasl U (PaKTOJOTUYECKUE CBEACHUS O BELIECTBAX U XMMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHu4eckasi XuMHs» 00ydarouMcst
NPENIOCTABISAECTCA  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHa
C OOIIETEOPETUYECKUX M METOAOJIOTHUYECKUX MO3UIHi, TIy0)Ke MOHATH UCTOPHUUECKOE
u3MeHeHne (QYHKIHMA ATOro 3akoHa — OT 0000marmel 10 OOBICHAIONICH U
MIPOTHO3UPYIOLIEH.

Ennnas cucremMa 3HaHWKM O BaXXHEMIIUX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIMUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
COJIEp KaHMsl, IMEIOUIUMU KYJIbTYPOJIOTHYECKUI M MPUKIATHON XapakTep. OTH 3HAHUSA
CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUM C APYTUMH HayKaMH, PaCKpBIBAIOT €€
pOJb B MO3HABATEIbHOW M MPAKTUUYECKOW MIESITENbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHUSI K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U NMPAKTUUYECKUX
NPWIOKEHUN XMMUU, TTOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO



U JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHBATD
uH(OPMAIUIO U IPUMEHSTH €€ JIJIsl TIOTOTHEHUS 3HAHUM, PEelIeHUS] UHTEIJIEKTYalIbHBIX
U SKCIIEPUMEHTANBHBIX HMCCIIEOBAaTENbCKUX 33Jad. B 1enom copepkaHue yd4eOHOTO
npeaMera «XuMUsS» JTaHHOTO YPOBHS HM3y4Y€HHUSI OPUEHTHUPOBAHO Ha (POPMUpPOBAHUE
y 00y4Yaroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HUIEH,
TaKMX KaK: MaTepUajibHOE €IWHCTBO HEOPraHMYECKOTO0 M OpPraHuyecKkoro Mupa,
OOYCJIOBJIGHHOCTh CBOMCTB BEIIIECTB HMX COCTaBOM U CTPOCHHEM, [0O3HABAEMOCTh
IPUPOAHBIX SIBICHUI MyTEM SKCHEPUMEHTA U PEUICHUS IPOTUBOPEUUN MEXKY HOBBIMHU
dakTaMu M TEOPETUUYECKHUMH TMPEANOChUTKAMU, OCO3HAHUE POJIM XUMHUU B PEUICHUH
HKOJIOTHYECKUX MpoOsieM, a Takke MpoOjeM COEpeKeHUs dHEPreTHUECKUX PECYpCOB,
CBIPbS, CO3[JaHUSI HOBBIX TEXHOJOTUNA U MaT€pUaIOB.

B mutane pemenus 3aad BOCHHUTAHMS, Pa3BUTHA M COLMAIIM3AIMN O0yYarOIIUXCs
MPUHSATHIE IPOrPaMMOM IO XMMHUH MOAXOAbI K ONPEAEICHHUIO COAEPKAHUS U TOCTPOCHUS
npeaMera IMperycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAJIBHBIX Y4E€OHBIX JEHCTBUM,
UMEIOLINX 0a30BO€ 3HAUEHUE JJISl PA3IMYHBIX BUAOB JIEATEIBHOCTH: PELICHUs IPOOIIeM,
MOKMCKa, aHalin3a U 00paboTku uHGOpPMAIIMU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITA
IIPaKTUYECKOM M MCCIIEIOBATEIbCKON JEATENBHOCTH, 3aHMMAIOLIEH Ba)XXHOE MECTO
B ITO3HAHUU XUMUHU.

B npakTtuke npenoaaBaHusl XMMHUH KaKk Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpPEeAHEro ooiiero oOpa3zoBaHus, PU ONpPENEICHUH COAEpKATEIbHON
XapaKTEePUCTUKU IeJIed M3y4YeHHs TMpeAMeTa HalpaBJI€HUEM MEPBOCTEIIEHHOU
3HaYMMOCTHU TPAJULMOHHO MpU3HAETCSA (OPMUPOBAHUE OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKH 3PEHHS TAKON
MOJIXOJI K OIIPEAEIICHUIO LIeJIEl N3YYEHUS IPEIMETA SBIJIETCS BIIOJIHE ONPABIaHHbIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMU LIEJIIMU U3YyYEHHUS ITpeaMeTa « XUMUS»
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMupoOBaHHE CHCTEMbl XMMHUYECKHX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBl U TEOPUM XUMHH, OCBOCHME SI3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

(GopMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaxX IMO3HAHUS
BEIIECTB U XUMHUYECKHUX pPeaKUuuid, HEeOOXOAMMBIX Mg TNPUOOpPETEHUS YMEHUMU
OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBICHUI, UMEIOLIUX MECTO B IPUPO/IE,
B IIPAKTUYECKOU U ITIOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUM M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJECHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPHUMEHTa, COOJIIOJIEHUEM TMpaBuil 0O€30MacHOro
oOpallleHHsl C BElIeCTBaMHU.

Hapsany ¢ »TuM conepxarenbHas XapakKTepUCTHKA ILENed W 3aJad H3y4eHUs
IpeaIMETa B IPOrpaMMe IO XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMU MPUOPUTETAMH B CHCTEME cpeAHero obmero odpasoBanus. Ceroans
B IPEINOJABAHUN XUMUU B OOJbLIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIep:KaHusl OOy4YEeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
or0Ie00pa3oBaTEIbHON  OpraHU3alliy, BJIAJACIOIMIEr0O HE HAaO0OpOM 3HaHUH, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHUSIMH AaKTHBHOIO
MOJTyYeHUs] 3HAHUH U MPUMEHEHUS! UX B PEANbHOM KU3HU ISl PEHICHHS] TPAKTHUIECKUX
3ajad.

B 51Ol cBsA3uM mpu u3ydeHUM MpenMera «XUMHUS» JOMUHUPYIOLIEE 3HAUCHUE
npUOOPETAIOT TaKUe IeNIK U 3a7a4u, KaK:

ajanrtanus OOyYaroImMXCS K YCIOBUSM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHNE WHTEIIEKTYaTbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO IPaMOTHBIX PELICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBA3AHHBIX C BEHIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y 00y4arOMUXC KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHITUM),
UMEIOUINX YHHUBEPCAIbHOE 3HAUYEHHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieMm, TMOUCKa, aHaiauza W o0paboTKM  HMHpOpMalnuH,  HEOOXOJAMMBIX
JUIsS IPUOOPETEHUS OMbITA IEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B TO3HAHUU
XUMHH, a TakXKe A OICHKH C TO3MIHUKA SKOJIOTHYECKON OE30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XUMHUYECKHX IPOIIECCOB HAa OPTraHU3M YEJIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE T[IO3HABATENIBHBIX MHTEPECOB, WHTEIUIEKTYaIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM O0O0YyYaroOIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIC
3HaHUS [0 XUMHUU B COOTBETCTBHM C >KU3HEHHBIMH NOTPEOHOCTSIMM, HCIIOJIb30BAThH
COBpPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH JIJIsl TTOMCKA U aHaIn3a yueOHOW 1 HaydHO-
HOMYJISIPHON MHPOPMAIIM XUMUYECKOTO COJIEPKAHUS;

dopMupoBaHrHE W pa3BUTHE Y OOYYArOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpPU IUIAHUPOBAHMM U TPOBEACHUH XUMHUYECKOIO
IKCIIEPUMEHTA,;

BOCIIUTaHUE Y 00y4arouxcs yOex1IEHHOCTH B TYMaHUCTUYECKON HANPaBICHHOCTH
XUMUHU, €€ BaXHOM poOJM B pEIICHUH TI00aIbHBIX MPOOJIEM pPALMOHATBLHOTO
PUPOIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTHYECKUX PECYypCcoB M COXpaHCHHS
OPUPOHOTO PABHOBECHS, OCO3HAHHSA HEOOXOAWMOCTH OEpeKHOTO OTHOIICHUS
K TPUPOAEC M CBOEMY 3I0pOBBIO, a TaKKe MPUOOPETCHHUs ONBITa HCIOJIb30BAHUS
MOJyYEHHBIX 3HAHUM ISl MPUHSATHS TPAMOTHBIX PEUICHUM B CUTYallUsX, CBSI3aHHBIX
C XUMHUYECKUMHU SBJICHUSMHU.

[lenm w 3amaun  w3ydeHUs mnpeaMmeTa «XUMHS» TONYYIWIA TOAPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuio B pasnaene «l[lmanupyemble pe3ynbTaTbl OCBOCHHS
IpOrpaMMbl IO XUMHUN», Ojarogapss yeMy oOecnedyeHO 4ETKOE MPEICTABIECHUE O TOM,
KaKhe 3HAaHUS W YMEHHUS UMEIOT MpsSMOEe OTHOUICHHE K peaju3aldd KOHKPETHOM
LEJH.



B yuebGHOM mutane cpeanero o0Oiero o0pa3oBaHus IpeaMeT «Xumus» 0a30BOro
YPOBHSI BXOJIUT B COCTaB MPEIMETHOM 00macT «ECTecTBeHHO-HAYYHBIEC TIPEIMETHI.

OOr1iee YMCII0 YacoB, PEKOMEHIOBAHHBIX UIS W3y4CHUsT XUMHU — 68 yacos:
B 10 kimacce — 34 yaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 yac B HeZei0).



COJEPXAHHUE OBYYEHMSI'

10 KJIACC

TeopeTuyeckne 0CHOBHI OPraHUYECKOH XUMHUHU

[Ipenmer opranuyeckoil XUMHU: €€ BO3HMKHOBEHHME, pAa3BUTHE W 3HAUYCHHE
B TIOJYYCHMHM HOBBIX BELIECTB W MaTepHaAIOB. Teopus CTPOEHHUS OpraHHMYecKuX
coequHennit A.M. BytnepoBa, e€ ocHoBHble monoxeHHs. CTPYKTypHBIE (POPMYIIBI
OpraHMYecKUX BemiecTB. ['omounorus, usomepus. XuMudeckas CBA3b B OPraHUYECKHUX
COCMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o Kilaccu(PUKAIMM OpraHWMYECKUX BemiecTB. HomeHkmatypa
OpPraHUYECKUX COCIMHEHUN (CHCTEeMaTHUYecKas) M TPUBHAIbHBIC HA3BaHUS BaXKHEHIIINX
IpeCTaBUTENEN KIacCOB OPraHMYECKUX BEIIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHs BeNIECTB M UX NMpPeBpaleHuii

O3znakomiieHre ¢ o0pa3liaMy OPraHMYECKHUX BEIIECTB M MaTepUaIaMH Ha UX OCHOBE,
MOJICTIUPOBAHME MOJIEKYJI OPraHMYeCKHUX BEIIEeCTB, HAONIIOIEHHE U ONHCAHHE
JIEMOHCTPAITMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPH HarpeBaHUHU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
IPECTaBUTENN aJKaHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMEeLICHUS 1
rOpeHusl), HaXOXKJACHUE B MPUPOJIE, MOTYyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTUYECKHH psAn. ODTWIEH W MPONWIEH —
MPOCTEUIINE MPEJICTABUTENN ANKEHOB: (PU3MYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpATAlMU, OKHUCIECHUS U MOJMMEPHU3aLUN),
MOJIy4YeHUE U PUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyrtaaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMUYECKHE CBOMCTBAa (peakuusi mnoiaumepusauuu). llomydeHne CHHTETHYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOECHHS, TOMOJIOTHYECKUN psil. AUETUIeH —
NPOCTEUIINHN MPECTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (p€akUuu TUIPUPOBAHUS, TAJIOIE€HUPOBAHMS, TUAPATALUHA, TOPEHUs),
MOJIyYeHHUE U MPUMEHEHHE.

Apensl. ben3zon: cocras, ctpoeHue, Gu3NYECKUe U XUMHUUECKHUE CBOMCTBA (peaKIiu
raJIOTCHUPOBAaHNWS W HHUTPOBaHWsA), MOJyYEHUWE M MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @uauueckue U XumMuyeckue Ce0uUcmea (peaxyuu 2an02eHUpoBanus u
HUMpOBanus), noxyyenue u npumernenue. TOKCUYHOCTb apeHOB. ['eHeTHYecKas CBS3b
MEXy yII€BOAOPOJAMH, IPUHAUICIKAMMU K Pa3JINYHBbIM KJlaccaM.

Kypcuéom B TeKCTe BBIIEICHBI DJIEMEHTHI COICPKAHHUS ydeOHOTO Marephaia, KOTOPhIE H3ydJaroTCs
B 03HAKOMUTEIHHOM IUIAHE M HE BKIIIOYAIOTCS B COCTAaB NPEIMETHBIX pe3ynbratoB ocBoeHus OOII COO
Ha 0a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOb! nepepadoTky HeTU: EPErOHKA, KPEKUHT
(TepMUYECKHM, KaTalUTHYeCKui), muponu3. I[IpoaykTbl mepepaOoTKu HEPTH, UX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €ro
nepepadoTKHU.

JKCIepPUMEeHTATbHbIC METOIbI H3Yy4YeHHS BelIeCTB M X MPeBpalleH il

O3HakoMJIeHHE C 00pa3liaMu MIACTMACC, KaydyKOB U Pe3UHBI, KOJUTeKIH «HepThb»
U «YToJb», MOJEIMPOBAHUE MOJEKYI YIIEBOAOPOJOB U TaJOr€HONPOU3BOJHBIX,
IIPOBEICHHE MPAKTUYECKON PadoThI: MOJYyYEHUE ITUICHA U U3YYEHHUE €r0 CBOWCTB.

PacuéTHble 3aaaun

Boeluucienus no ypaBHEHHUIO XUMHUYECKOW peakluH (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEILECTBA WJIM MPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BELIECTB UM MPOJTYKTOB PEAKIIUN).

Kucnopoacoaepxanue opranniecKkue coeJMHeHUs1

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHO U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJIaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKyJaMu crnupToB. JleiicTBue
METAHOJIa U 3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroaToMHbl€ CIUPTHI. DTUICHTJIUKOJIb U TIUIEPUH: CTPOCHHE, (PU3NUYECKUE U
XUMHUUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE CO IIEJIOYHBIMU MeETajylaMU, KayeCTBEHHAs
peakiysi Ha MHOTOATOMHbIE CUpTh). JleiicTBue Ha opraHu3M yenoBeka. [Ipumenenue
[IIMLEPUHA U STUJICHTIIUKOJIS.

deHol: CTpoeHUE MOJIEKYJIbI, (DU3NYSCKUe U XMMUYSCKHE CBOMCTBA. TOKCHYHOCTD
¢denomna. Ilpumenenne penona.

Anpaerunibl u kemowsi. DopMalibIeTu 1, alleTalbICTHI: CTPOeHUE, (U3UIECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMM OKWCICHUS ¥ BOCCTAHOBJICHHS, KadyeCTBEHHBIC
peakiun), MoJIy4eHHe ¥ IPUMEHEHHE.

Ayemon: cmpoenue, uzuyeckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHO8GIIEHUS), NOYYEeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIC KHUCIOTHL. MypaBbUHAs M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOLIHME 7S Kilacca
KHUCIIOT, peakuus »>Tepuukanuu), MoaydyeHne u mnpumeHeHue. CreapuHoBas u
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. MbLTa Kak coJjin
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxuble 3Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TMOJUCAXapUIbI).
['mrokxo03a — mpocTelmii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XUMUYECKHEe cBoicTBa (B3ammopeictBue ¢ ruapokcuaom wmeau(ll), oxucienue
aMMHAYHBIM pacTBOpPOM okcuaa cepedpa(l), BoccTaHoBIEHUE, OPOKEHUE TIIFOKO3BI),
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HaXOXKJEHUE B MPUPOJE, IPUMEHEHHE, Ononorndyeckas poib. Dotocunres. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCAxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPupooe u
npumeHeHue.

Kpaxman u memmono3a Kak NpupojHble noiaumepbl. CTpoeHue Kpaxmana u
HEJUTI0N03bl. PU3NYECKUE U XUMUYECKUE CBOMCTBA Kpaxmaiia (TUIPOIn3, KaYeCTBEHHAs
peaKIus ¢ UOJOM).

IKCNePUMEHTAIbHbIE METOIbI H3y4YeHHsI BElleCTB U UX MpeBpanieHni

[IpoBenenue, HaOMIONEHUE M OMHCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CIIUPTOB (OKUCIECHUE 3TaHOIa OKCUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aWMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHUIIOM
meau(ll)), ampaerunoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Menu(Ill), B3aummopeiicTBUEe Kpaxmaiga C  HOJOM), MPOBEJCHUE
MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM NPOAYKTAa pPEaKUUH IO H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoep:xaniue OpraHnyecKue coeJuHeHn s

Amunvl. Memunamun u anuiun. cocmas, cmpoeuue, uzudeckue u Xumuueckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIe OpraHuyeckue coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruyeckoe 3HaueHue
aMUHOKHUCIIOT. [lenTumpl.

benkn kak mnpupogHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. IlepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa OENKOB. XMMUUYECKHE CBOMCTBA OCIIKOB: THUAPOIIH3,
JeHATypaIns, KaueCTBCHHBIC PEaKIINKA Ha OCITKH.

JKCIePUMEHTATbHbIC METOAbI H3Yy4YeHHs BelIeCTB M X NPeBpaLeH il
HaGmonenne u omnucaHue JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OeIKOB
IIPU HArpe€BaHUHU, LIBETHbIEC PEAKIIUU OEIKOB.

BbicokoMoJ1eKYJIsIpHbIE COeTUHEHHS

OCHOBHBIC TIOHATHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COCIMHCHHH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHD MOJIMMEPU3AITUH, CPETHSIS MOJICKYJIIpHAs Macca.
OcHOBHBIC METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHUN — TOJMMEpHU3alus U
TTOJIMKOHICHCALIMSL.

IInacmmaccol  (noausmuner, NOAUNPONUTIEH, NOJUSUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnolti u cunmemuueckue Kayuyku (0ymaoueHosbvlil, XJ10pPONpeHosvlll U
uzonpeHnoswlil). Bonokua: namypanvhvle (XI0NOK, wepcmb, WENK), UCKYCCMEEHHbIE
(ayemammoe 8010KHO, BUCKO3@), CUHmMemu4ecKue (KanpoH u 1aécam).
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BKCHepI/IMeHTaHLHLIe METO/AbI U3YUCHUSA BCIIECCTB U UX npeBpameHHﬁ
O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,

Kay4yKOB.

Me:xnpeaMeTHble CBA3M

Peanm3amusi MEXIpEIMETHBIX CBS3ed TNpPU HM3YyYCHUH OPTraHUYECKOH XHMHU
B 10 Kyacce oCyIIecTBISIETCS Yepe3 UCTIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TIOHSTHH, SBISIFONIUXCS CHCTEMHBIMH [JISI OTIEIBHBIX IPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OO0mume ecTeCTBeHHO-HAYYHBIC TOHATHS: SIBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a, 3aKOH,
TeopHusl, aHalu3, CUHTE3, KJIacCU(PUKAILUS, TEPUOIUIYHOCTh, HAOIIOIEHNE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJia, SHEPTeTUUECKHMA
YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSHUE BEIIECTBa, (U3MYECKUe
BEJTUYMHBI U €IUHUITBI UX H3MEPCHUSI.

buonorusa: xnetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3MeE,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpandbl, TOPHBIE IOPOJbI, IOJIC3HBIC HMCKOMAeMble, TOILIMBO,
pecypchl.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE
CpEIICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MperapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XVUMHUYECKUI 37eMeHT. ATOM. Sapo aroMa, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHEepreTHYeCcKue YPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- DIIEMEHTEHI.
Oco0eHHOoCTH pacnpeiesieHus IEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTypalrs aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuonnueckas cucTeMa XUMHUYECKHUX DIIEMEHTOB
JHA.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa W IleproanyuecKkod CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHYECKHX DJEMEHTOB U 00pa3yeMbIX HMU
IIPOCTBIX M CJIOKHBIX BEUIECTB IO TpyHnaM M NEpUoAaM. 3JHAYCHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUN HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJIEHTHAS
HEMOJISIpHAsE M TOJIApHAs, HMOHHAs, MeTauinueckas). MexaHu3mbl 0Opa3oBaHMs
KOBAJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopogHas
CBsA3b. BaJleHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTeneHb oOKucaeHus. IOHbI: KaTHOHBI
Y QHHOHBI.
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BemectBa MOJEKYJISIPHOIO W HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAIUIMYECKON PEIIETKH.

ITonsTHE O MUCHIEPCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuidl. HoMmeHkaTypa HeopraHu4ecKuX
BEIIECTB. ['€HeTHMYecKass CBA3b HEOPTaHWYECKHX BEIIECTB, NPUHAIICKAIIUX
K Pa3JIM4HBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKMX PeakUuid B HEOPraHUYECKON
U OpPraHUYECKOM XUMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB, 3aKOH COXPAHEHUS M
IIPEBPAILECHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT paszauyHbIX (akTopoB. OOpaTuMble
peakuuu. XuMudeckoe paBHoBecue. MakTopsl, BIUAIOIINE HA COCTOSITHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutuyeckass auccounanus. CunbHble W cnabble 3ekTpoiauThl. Cpena
BOJIHBIX paCTBOPOB BEILIECTB: KUCIIAsl, HEUTpaJibHAas, 1eN04Hasl. [lonamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuuu HOHHOTO oOMeHa. [ uopoaus HeopeaHudeckux u
Op2aHUYecKux eeuiecms.

OKHCIIUTENTPHO-BOCCTAHOBUTEINIbHBIE — peakuuu. [lowamue 006  snekmponuze
pacniasos u pacmeopos coeu. Ilpumenenue snekmpoausa.

JKCNEePUMEHTATbHbIC METOAbI H3YYCeHHS BELEeCTB M UX MPeBpPaLlleHUH

Hemonctpauusa Ttabmui «llepmonnueckas cuctemMa XHMHUYECKHX — 3JIEMEHTOB
.. MenneneeBa», u3ydeHue Mojelield KPUCTALTMYECKUX PEHIETOK, HAOIIOJCHHUE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3joKEHUE NEpOKCUIa
BOJOPOJa B TMPUCYTCTBUM KaTAJIM3aTOpPA, OINPEIAEIECHUE CpPEelbl pAacTBOPOB BEIIECTB
C MOMOUIbI0 YHUBEPCAIBHOTO MHAMKATOPa, PEAKIUH HMOHHOrO OOMEHa), NMpOBEICHUE
MPaKTUYECKON paboThl «BnusHue pa3auyHbIX (HAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuéTHble 3a1aun
Pacyétrel Mo ypaBHEHUSIM XUMHUUYECKHX PEAKIMK, B TOM YHUCJIE TEPMOXUMUUYECKUE
PACYETHI, PACUYETHI C UCOJIB30BAHUEM TTOHITHS «MACCOBAs J10JISI BEIIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraisioB B llepuogmueckod cHCTEME XMMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NUYECKHUE CBOMCTBA
HEMETaJUIOB. AJUIOTPOIMS HEMETa/UIOB (Ha MpUMEpe Kuciaopoja, cepwl, Gocdopa u
yriepoaa).

XUMHUYECKUE CBOICTBA BAXKHEHUIIMX HEMETAUIOB (TaIOT€HOB, CEpbl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAMHEHUH (OKCHUIOB, KHUCIOPOACOAEPKALIUX
KHCJIOT, BOJIOPOJHBIX COETMHEHHM ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCAUHEHUM.
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Meramnel. Ilonoxenne wetawioB B llepuonnueckon cucTeEMe XMMHUYECKHX
aneMenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI JIEKTPOHHBIX 000J0YEK aTOMOB
metaiioB. O6mme  ¢usnueckue cBoiicTBa  MeTauioB. CrutaBel  METaJIOB.
DNEeKTPOXUMHUYECKUI Pl HAIPSHKEHUI METAILIIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIIMX METAIJIOB (HATPH, Kaluil, Kalbl[Mid, MarHu,
AIFOMMHMN, IUHK, XPOM, JKEJE30, ME/Ib) U UX COCTUHEHUI.

OO6mue crocoObl monyueHus: MeTamwioB. Memannypeus. Kopposzusa memannos.
Cnocobwl 3auumel om kopposuu. lIpuMeHeHne METaJIOB B OBITY U TEXHUKE.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

N3yuenune xommeknuu «MeTallibl U CIUIABb», 00pa3lloB HEMETAJUIOB, pEIICHHUE
OKCIIEPUMEHTAJIbHBIX 3a/1ad, HaONIOJCHHE U ONHCAHWE JIEMOHCTPAIIMOHHBIX M
71a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATTFOMUHHUS C PACTBOPAMU KUCIIOT
U 1IeJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuéTHble 3agaun

Pacuétel Mmaccel BemiecTBa WiIM 00bEMa Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OJJHOTO M3 yYacCTBYIOIIMX B PEAaKLIMU BEUIECTB, PacUEThl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIM OJHO W3 BEILECTB
UMEET MPUMECH.

XuMHus ¥ ’KU3Hb

Ponp xuMum B o0ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U MHILEBOU
0€30MacHOCTH, pa3BUTUU MeIUUMHBI. [[oHATHE O HAYYHBIX METOAaX MO3HAHUS BEILIECTB
Y XUMUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIMIAX MPOMBIIIICHHOTO TOJYyYEeHHUS
BAKHEUIIINX BEUIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIBHBIE MATEPUATIBI,
KOHCTPYKLIMOHHBIE  Marepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuabl
JUTS JIEKTPOHUKU, HAaHOMATEpUAJIbl, OPraHUYECKHE U MUHEPaAIbHbIE YAOOPEHHUS.

XuMHUsL M 370pOBbE YEJNOBEKA: IMPABWIIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
nmpenaparoB, TMpaBwiIa OE30MAaCHOTO HMCIOJIb30BAHUSI TPENnapaTroB OBITOBOW XWMUU
B IIOBCEIHEBHOU >KU3HM.

MesxknpeaMeTHbIe CBSI3H

Peanuzamus MeXnpeIMEeTHBIX CBS3€H MPU WM3YYEHUU OOIIEeH W HEOPTraHMYECKOU
xuMuHd B 11 Kacce OCyIIeCTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX [IOHSATHUW, TaK W TOHSITUW, SBISIOMIMXCS CHCTEMHBIMU IS OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOpHsl,
aHanW3, CHUHTE3, Kiaccu(UKaIus, TEPUOTUIHOCTh, HAONIOACHUE, OSKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

duznka: MaTepus, SHEPrus, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKUA YPOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHHUs,
CKOPOCTb.

buonorus: kinerka, opraHnusM, dKocuctema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpPHbIE NOPOJbI, IMOJE3HbIE MCKOINAEMbl€, TOIUIMBO,
PECYPCBHI.

TexHonorusa: XuMHYecKass MPOMBIILIEHHOCTb, METALUTyprusi, MNPOU3BOACTBO
CTPOUTENBHBIX  MaTEpUANIOB, CEJIbCKOXO3SHUCTBEHHOE  IPOMU3BOJCTBO,  IHIIEBAS
IPOMBIIUIEHHOCTD, (dapmaneBTHYECKAS MPOMBIIUIEHHOCTb, IPOU3BOICTBO
KOCMETHMYECKHX  IpernapaTroB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MAaTE€pHAJIOB,
AIIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K Pe3yJIbTaTaM OCBOCHUS 00yUarOIIMMHUCS
porpaMMm CpemaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANPEIMETHBIM H
npeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM [JIsi pa3pabOTKU  IJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro O0IIero o0pa3oBaHUs SBISETCS CUCTEMHO-
JEATEeIIbHOCTHBIN MOXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUs» Ha YPOBHE CPEHErO OOIIEro
00pa30BaHuUsl BIJIETIEHBI CAEAYIOIINE COCTABISAIONINE:

OCO3HAaHME OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM  HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOONPEIEICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YUYEHUIO;

IIeJICHANPABJICHHOE DPa3BUTUE BHYTPEHHUX YOEKICHUM JHMYHOCTH Ha OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPaUIIMNA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBAaThCSA B CBOCH
JEATENIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMMU, PUCYIIUMH LIEIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPHI U CIIOCOOHOCTH CTaBUTh LIEJIH
U CTPOUTH KU3HEHHBIE TITAHBI.

JIngyHOCTHBIE PEe3ybTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIUTATEIBHOM IESATEIHPHOCTH B COOTBETCTBHUH C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U U€aJIaMU POCCHICKOTO
IPpaKJIaHCKOTO OOIIeCTBA, MPUHITHIMU B 00OIIECTBE HOPMAaMH U MIpaBUIaMU TTOBEJCHUS,
CIIOCOOCTBYIOIIUMHU TMPOIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTAHOBJICHHUSI JIMUHOCTU O0YYArOITUXCSI.

JIngyHOCTHBIE  pe3ylbTaThl  OCBOCHHUS  MpeaMeTa  «XUMHUS»  OTPaXaroT
cOPMHPOBAHHOCTh  OIbITA TO3HABATEJIBHOW W  MPAKTUYECKOW JCSITEIBHOCTH
00y4Jaromuxcsl Mo peaan3aii IPUHATHIX B O0IIECTBE LICHHOCTEH, B TOM YKCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCTIMTAHUS:

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBKCHUS K 3aKOHY U MPABOMIOPSIKY;

MPEJICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBHJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATCIBHOCTH NPHU CO3JaHUHM YYCOHBIX
IPOEKTOB, PEIICHHH Y4eOHBIX M TO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUH XUMHUYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMATh U [IPUHUMATb MOTHUBbI, HAMCPCHU, JIOTUKY U apTYMCHTBI
APYIUuXx IIpHU aHAJIMU3C PA3JIMYHBIX BUI0B yqe6H0ﬁ JACATCIBbHOCTH,

2) MATPUOTHYECKOTO BOCTIMTAHHUS

IICHHOCTHOTO  OTHOILICHUSI K HCTOPUYECKOMY UM  HAy4YHOMY  HaCJEIHIO0
OTE€UYCCTBECHHOMN XUMUHU;

YBOKEHHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
MPUMEHECHUS XUMHM, OCO3HAHMUS TOTO, 4YTO JOCTWKEHUS HAYKH €CTh pe3yJbTar
JUTUTEIBHBIX HAOJII0ICHHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, IMTOCTOSTHHOTO
TpyAa YYEHBIX U PAKTUKOB;

WHTEPECA M TMO3HABATEIBHBIX MOTHMBOB B MOJYYCHHH W TOCICIYIOIIEM aHAIINA3€
nH(pOpMaIMK O MEePeIOBLIX TOCTHKEHHUSIX COBPEMEHHOMN OTEUeCTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSI3aHHbIE C XHUMHUYECKUMH SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSCHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE MOCIEICTBUI ITUX MOCTYIKOB,;

4) popMupoOBaHuUsI KYJIbTYPHI 310POBBSI:

MMOHUMAaHUs LIEHHOCTEN 310pOBOro M 6€30mMacHOro o0pas3a KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U ICUXHUYECKOMY
3JI0POBBIO;

COOMIO/IeHNsT TMpaBWJl OE30MAaCHOr0 OOpalleHus C BeHeCTBAMU B  OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJCHUS B CUTYALMSIX, YITPOXKAIOIIMX 340POBBIO U KU3HHM JIFOJIEH;

OCO3HAHUSl TOCJIEACTBUA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUS );

5) Tpy/0BOI0 BOCTIMTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIICIOBATEIBCKOM JeATETHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTHX BUIAX JIEATCILHOCTH,

YCTAaHOBKM Ha aKTHMBHOE YYacCTHE B PCIICHWW MPAKTHYECKHX 3aJlad COIHAIbHON
HaIPaBJICHHOCTH (B paMKaxX CBOETr0 KJacca, IIKOJIbI);

UHTEpeCa K TPAKTHYCCKOMY HM3yYCHHIO Tpodeccwii  pa3nmyHoro  poja,
B TOM YHCJIe HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH,

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3ybTaTaM TPYJAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUYAIBHOW TPAEKTOPUU 00Opa30BaHuUs,
Oynyuei mnpodeccuu U peau3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHU, HHTEPECOB M TOTpeOHOCTEH
00IIIECTBA;
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6) K0JI0THYECKOr0 BOCIIMTAHUS:

HKOJIOTMYECKH II€JIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

INOHMMaHUsl TJ00AJIbHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
DKOHOMMYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIB30BAaHUS TOCTIKEHUH XUMHUU JJIS PELICHUS
BOIIPOCOB PALMOHAJIIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HEIPUATUS ACHUCTBHUM, NMPUHOCAIIMX BPEI OKPYKAIOUIEH IPUPOIHOU
cpele, yYMEHHUs MpPOrHO3MpPOBaTh HEOJArONpPUATHBIE SKOJOTUYECKUE TIOCIEICTBUA
IIPEAIPUHUMAEMBIX JEHCTBUI U IIPEAOTBPALIATh UX;

HaJu4yus Pa3BUTOIO DKOJIOTMYECKOIO0 MBILICHUS, JKOJIOTHYECKON KYJIBTYpHI,
OINBITA JIEATEIIBHOCTH HKOJOTMYECKON HAIIPABJICHHOCTH, YMEHUSA PYKOBOJCTBOBATHCSA
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOo(hoOuH;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

MOHUMAaHUs CeU(UKN XUMUU KaK HAyKu, OCO3HaHUS €€ poju B (OpMHUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUHM IICJIOCTHOTO  TPEACTABICHUS
00 OKpy’KaroIeM MHUpE Kak O €AMHCTBE MPUPOILI M YSIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPOoOJIeM COXPAHEHHS PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH JJIsI COBPEMEHHOM ITUBHUIIM3AINH: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH W BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepHaNTbHOW KYJIBTYpHI, PEHICHUU TIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKON, TUIIIEBON U IKOJIOTUUECKOM 0€30MacHOCTH,
B Pa3BUTHUH MEAUIIMHBI, 00CCIIEUCHUH YCJIOBHM YCIEIIHOTO TPyJa M IKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YjIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MMOHUMAHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCITOJIB3YeMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIOJb30BaTh IOTy4aeMbIe
3HAHMS JJI1 aHadu3a U OOBSICHEHHS SIBJICHUN OKPY)KAIOIIETO0 MUPA U MPOUCXOISIINX
B HEM WM3MEHEHUWH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJIIOUYCHHSI HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMNXCS JAHHBIX C IEJIBIO TIOYYECHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHWUYECKUE 3HAHUS IS PEIICHHUS
po0JIeM B peaIbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTEpeca K MMO3HAHUIO M UCCIIE0BATEIIbCKOM IS TeILHOCTH,

TOTOBHOCTH Y CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM Tpyda B pas3iIUYHBIX cdepax MnpodeccHoHaTbHOM
JESITEIIBHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIC PE3yJIbTaThl OCBOCHHS yU4eOHOTO mpeaMeTa « XUMUs» Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIFOYAOT:

3HAYUMEIE TS dbopMupoBaHUS MHUPOBO33pPEHUS 00yyarommuxcs
MEXKIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayUYHbIe TOHSATHUS, OTpaXKarollue
[[EJTOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CHEIU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, SHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpHUsl, UCCIIeIOBaHUE,
HaOJII0/ICHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHE);

VHUBEpCAIbHBIC Yy4eOHBIC JCHCTBUS (ITO3HABATCIbHBIC, KOMMYHHKATHUBHEIE,
peryisaTuBHBIC), obecnieunBarone GopMupoBanue (yHKIIMOHATBLHON T'PaAaMOTHOCTH M
COI[MATIbHON KOMITIETEHIIMN 00y4YaroIIuXCs;

CIIOCOOHOCTh OOYYarOUIMXCSl HCIIOIb30BaTh OCBOCHHBIE MEXKIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYCCKHIE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHUCTBUS B TTIO3HABATEILHON 1
COLMAJIBHOM MTPAKTHUKE.

MertanpeaMeTHbIC Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YI4COHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIEC JEHCTBUS
ba3oBble Jloruyeckme 1eMCTBUSA:

CaMOCTOSTENbHO (POPMYIUPOBATH M aKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIIATE HCIIN ACATCIIBHOCTH, 3aaBasl MapaMeTPhl U KPUTCPHUH UX NJOCTHKCHUA,
COOTHOCHUTDB PE3YJIbTATBI ACATCIBbHOCTH C ITIOCTABJIICHHBIMU LICIISIMU,

HCIIOJIB30BATh IIPpU OCBOCHUHU 3HAHUU HpI/IéMI)I JJOTHYCCKOT'O MBIIIIJICHUA — BBIJACIIATH
XapaKTCPHLIC ITPHU3HAKN MMOHSTUN U yYCTaHaBJIMBATb HMX B3aMMOCBA3b, HUCIIOJIL30BATh
COOTBCTCTBYIOIIHC ITIOHATHA IJIA 00BSICHEHUS OTACIBbHBIX (baKTOB nu HBHCHHﬁ;

BBI6I/IpaTB OCHOBAaHHA U KPUTCPHUH OJIA KHaCCH(bI/IKaHHH BEIICCTB U XMMHNUYCCKUX
pEeaKUnii;

YCTaHABJINBATb MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKOY N3y4aCMbIMU
SABJICHHUSIMU,

CTPOUTH JIOTHYCCKUC PACCYKACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 10 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTH M IIPOTHBOPCHHA B PACCMATPHBACMBIX  ABJICHUAX,
bopMyIMpOBaTh BHIBOJIBI M 3aKJTFOUYEHUS,

IIPUMCHATH B IPOHCCCC ITO3HAHUA, HCIIOJIb3YCMbLIC B XHWMHH CHUMBOJIMYCCKHUC
(3HAKOBBIC) MOJIECIIH, TPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cuMBOJI) 2JIeMEHTa, XuUMHUuYeckas (Qopmysa, ypaBHEHHE XHMHUYECKOW peakiuu  —
IIpH pCIICHUN y‘-Ie6HBIX IMO3HABATCJIbHBIX U ITPAKTUYCCKUX 3a/ia4, IPUMCHATHL HA3BAHHLIC
MOJCJIBHBIC TIPCACTABJICHUA [JIs1 BbBIABJIICHUA XAPAKTCPHBLIX IMPHU3HAKOB HN3Yy4YaCMbIX
BEUICCTB U XUMHUYCCKUX peaKHHﬁ.
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ba3oBble uccienoBarejibCKue 1eCTBHS:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;
dbopMyIUpOBaTH IS U 33]1a4d UCCIICIOBAHMS, UCITOIh30BaTh ITOCTABJICHHbBIC U
CaMOCTOATEIFHO C(HOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS H
OCHOBBI JIsI (POPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYKJECHHUM;

BJIaJIETh HABBIKAMM CAMOCTOSITEILHOTO IUIAHUPOBAHUS 1 TIPOBEICHUS YUYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJI0JaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO TPOTHO3WPOBATh €ro pe3yiabTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCICAOBAHUS, COCTABISATH
000CHOBaHHBIM OTUET O MPOJIETAHHON padoTe;

IprUOOpETaTh OMBIT YICHUUECKOU MCCIIEIOBATEIILCKON 1 MTPOSKTHOM JICATEIIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMUHbIX METO0B MO3HAHMUSI.

Pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XUMUYECKOIO COAEpKaHUs, CIPaBOYHbIE MOcoOUs, pecypebl MHTepHeTa),
aHaJIM3UPOBaTh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIMpOBATH 3aMIPOCH] U MPUMEHSATh PAa3JIMUHbIE METO/IbI ITPU MTOUCKE U 0TOOpE
uH(popMauu, HEOOXOUMOI 17151 BBITIOJHEHUS YU€OHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBieHUs WHOOpMaIUu
(cxembl, rpaduKy, TUarpaMMBbl, TaOIHUIIbI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHYECKOU
uH(popMaIMe: IPUMEHATh MEXIPEAMETHBIE (PU3NYECKHE U MATEMATUYECKHE) 3HAKU U
CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYPbI, HOMEHKIATYPY;

UCIIONIb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaIJIS,IHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKITaeMOW TEeMbl B XOJE JHajiora
W/WIM  JTUCKYCCHHM, BBICKAa3bIBaTh HJCH, (OPMYJIUPOBATH CBOM  MPEIOKCHHS
OTHOCHTEJILHO BBITIOJHCHUS MPEUIOKCHHOMN 3a1a4u;

BBICTYIIaTh C TIPE3CHTAlMel pe3yJIbTaTOB I03HABATCIIBLHON JCSTEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMM TIPU BBIOJHCHHUH
XUMHYECKOTO 3KCIIEPUMEHTa, MPAKTHYECKOH pabOThl IO HCCIICOBAaHUIO CBOHCTB
U3y4aeMbIX BEINECTB, peaM3allui y4eOHOro mnpoekra U (HOPMYJTUPOBATH BBIBOJIBI
10 pe3ysibTaTaM IMPOBEACHHBIX UCCIICIOBAHMIA MyTEM COTJIACOBAHUS TMO3UIUMH B XOJIE
oOCyXIeHHsI 1 OOMEHa MHEHUSIMH.
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PerynsitTuBHble YHUBeEpPCaJibHbIe Y4eOHbIE HeHCTBUS

CaMOCTOSITEJIbHO ~ IUTAHUPOBaTh M OCYILECTBJIATH CBOIO  ITO3HABATEIbHYIO
NeSITeIbHOCTh, OmIpeAenss e€ Ielu U 3a7auyd, KOHTPOJIMPOBAaTH U IO Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH MpeJIaraeMblil aJITOPUTM JCHCTBUI MPH BHITOJTHEHUH
y4eOHBIX M HCCIEAOBATEIbCKUX 3a/a4, BEIOMpaTh Hanbosee 3PPEKTUBHBIN c1oco0 ux
peleHus ¢ y4€ToM HOIY4YeHHUs] HOBBIX 3HAHUN O BEIIECTBAX M XUMHUYECKUX PEaKILIUsIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH [EATEJIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUSA Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTaBIISIOUIEH €CTECTBEHHO-
HAyYHOU KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUU SIBJICHUN PUPO/Ibl, B GOPMUPOBAHUU
MBIIUIEHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIbHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEelIeHHs TPAKTUYECKUX 3alad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHUS
K CBOEMY 3I0POBBIO U IIPUPOTHOU CPELIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAast BKIIIOYAET: OCHOBOIIOJIAraroIue
NOHATUS (XUMUYECKUN BJIEMEHT, aTOM, 3JIEKTPOHHas 00O0JOYKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpamiéHHas ), MOJb, MOJISIPHAst Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBII
CKeJeT, PYHKIIMOHAIIbHAS TPYIIIa, pPauKall, U30MEpUsl, U30MEPbI, TOMOJIOTHYECKUH Psi]I,
TOMOJIOTH, YIJIEBOIOPOABI, KHUCIOPOJL M a30TCOIAEpIKAIUUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHHs oprannueckux BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHUSI MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XUMUHN; MUPOBO33pPEHUECKIE 3HAHUS,
JeXKalye B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHCTEMHOCTHM XMUMHUYECKHUX SIBJIICHHM,
(dakToNIOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHHMH M O€30MacCHOM
UCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOU
JESATEIbHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHbIE TNPU3HAKU TOHITHA,
YCTAaHABJIMBAaTh MX  B3aUMOCBA3b, HCIOJIB30BAaThb COOTBETCTBYIOUIUME  IOHATHSA
IIPY OIIMCAHUH COCTaBa, CTPOCHMS ¥ IPEBPALLICHUN OPTaHUYECKUX COEIMHEHUN;

cOpPMUPOBAHHOCTH ~ YMEHHMHM  HMCHOJB30BaTh  XUMHYECKYIO CHUMBOJIMKY
JUTSI COCTaBJICHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOW) hopMy
OpTraHWYECKUX BEIIECTB M YPABHEHHM XMUMWUYECKUX PEAKUWN, U3rOTABIMBATH MOJECIH
MOJIEKYJ OpPraHMYECKMX BEIIECTB Uil WUIIOCTPALMM HMX XMMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHHUS;

C()OPMUPOBAHHOCTb YMEHUN YCTAHABIMBATH IPUHAMIEKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEILECTB M0 MX COCTAaBY U CTPOCHHUIO K ONMpeAeNEHHOMY KiacCy/Tpyrre
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coenmuHeHU  (YTIE€BOJAOPOMABI, KHCIOPOJ W  a30TCOAEpXkAIIHe  COCIUHCHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMs), [aBaThb KM Ha3BaHUS IO CHCTEMaTHYeCKOU
Homenkimarype (IUPAC), a Takxke NpPUBOAHWTH TPHBHAIBHBIC Ha3BaHUS OTACIIBHBIX
OpPraHUYECKUX BEIIECTB (ITUIICH, TPOIMICH, alleTHIICH, STHIICHTIIUKOIIb, TIUIICPHH, ()EeHOI,
dbopmainberui, areTaiblIeru, MypaBbiHasi KUCJIOTA, YKCYCHAash KUCJOTA, OJECHHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, MeJUTI0I03a, TIIUIIH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENIETISATH BUIbl XUMUUECKOM CBSI3U B OPraHUYECKHUX
COEJIMHEHUSX (OJJMHAPHBIC U KPATHBIE);

chOPMHUPOBAHHOCTh yYMEHUS TPUMEHATH TIOJOKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemectB A.M. bytiepoBa s 0OBsICHEHUS 3aBHUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKHAE CBOMCTBA TUITMYHBIX MPEACTABUTEIICH Pa3TUYHBIX KJIACCOB OPTaHMYECKHUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METaHON, 3TAaHOJ, JTHJICHTJIMKOJIb, TIUICPHUH, (EHOJ, aleTalbICTH]I,
MypaBbUHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, Kpaxmall, IEeJUII003a, aMHUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHUX PEAKITUN C HCTIOJIB30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHWKH YTJICBOJIOPOIHOTO
ChIpbs (HE(QTh, IPUPOIHBINA Ta3, yroyib), CIOCOOBl MX MEpepabOTKH U MPAKTUYECKOe
MIPUMEHEHUE TIPOYKTOB TIEPEPadOTKH;

c(hOpMHUPOBAHHOCTHh YMEHUH MPOBOIUTH BEIYUCIICHUS TI0 XUMUYECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJMYECTBA WMCXOMAHOTO BEIIECTBA WM TMPOIYKTAa PEAKIHH TI0
U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HUCXOJIHBIX  BEIHIECTB
WM TIPOAYKTOB PEAKITHH );

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAyYHOTO MO3HAHMS, UCTIOJIb3yeMbIX B XUMUH TPU U3yYCHUU BEIICCTB U XUMUYCCKUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIh30BaTh
CUCTEMHBIC XUMUYCCKHUE 3HAHUS IS MPUHSATHS PEIICHUH B KOHKPETHBIX KU3HCHHBIX
CUTYaIIHMsIX, CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHMH COOJIOATh TMpaBUjia TMOJIb30BAHUS XUMHUYECKOU
MoCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAK)KE ITpaBUiia 0OpAIICHHS C BEIIIECTBAMU
B COOTBETCTBUH C MHCTPYKITUSMH IO BBITIOITHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCT, YMCHUH  IUIAHUPOBAaTh W  BBITIOJHATH  XUMHYCCKHM
OKCIIEPUMEHT (TIPEeBpAIICHUsT OPTaHWYCCKUX BEIICCTB TPH HArpeBaHUH, TMOJYyYCHHE
ATWICHA W W3YyYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMU OPTaHUYECKHUX BEIIECTB,
JeHaTypanus OCIKOB TPH HAarpeBaHWH, IBETHBIC PEakIMH OETKOB) B COOTBETCTBUHU
C IpaBHJIaMU TEXHUKHU O€30MACHOCTH MpU OOpaleHUH C BEIIECTBAMU U JIa0OpaTOPHBIM
000OpyZIOBaHUEM, TPEICTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEaKIUi U POPMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNHTATOB;
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chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XUMHYECKYIO
uH(OpPMAIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHUKOB (CpEeICTBa MACCOBOM MH(POpPMAIUH,
WHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTH YMEHHUH COOJIIOAThH TIPABUIIA SKOJOTUIECKHU MEIIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYIAOBOU ACSITEIBHOCTH B LEJISIX COXPAHECHUS CBOETO 370POBBS U
OKpY’KaloIlel MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha >KUBBIC
OpraHu3Mbl ONpPeEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbici nokaszatens [1/1K,
NOSICHATh HAa TMpHUMEpax CHOoCOObl YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICICTBHS Ha OPTaHU3M YEJIOBEKA;

s OOYyJaromMXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3/0POBBS: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYalOIIUXCS: YMEHUE MCHOJIb30BaTh PEbepHO
TOYEUHYIO cucTeMy oOo3HadeHui JI. bpaiiss uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeopraHUYecKas XUMUS
OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMHUUECKON COCTaBJISIFONIEH €CTECTBEHHO-
HAay4yHOW KapTUHBl MHpA, POJM XHMMHU B TIO3HAHWU SBJICHUM TNPUPOJBI, B
(GhOpMUPOBAHUM MBITIUICHUS M KYJbTYPhI TUIHOCTH, €€ (YHKIIMOHAIBLHON I'PAaMOTHOCTH,
HEOOXOIMMOW JJIS PEIICHHS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO M IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKIIIOYAET: OCHOBOMOJIATAIOIIINE
HNOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKas CBsA3b (KOBaJIGHTHas,
HMOHHAs, METAJJTHYECKas, BOJOPOAHAS ), KPUCTAIUITMUECKAs PEIIETKA, TUIThl XUMUYECKUX
pEeaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJUTHI, FIEKTPOJUTHIYECKAS AUCCOLMAINS,
OKHUCJIUTEb, BOCCTAHOBHUTEb, CKOPOCTh XHUMHUYECKOW pEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (T€OpHUSI AJICKTPOJUTHYECKOM JTUCCOILMAIIUH,
nepuoguueckui 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BELIECTB, 3aKOH
COXpAHEHHS U MPEBPAICHUS YHEPTUH MPU XUMHYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUN SI3BIK XWMHUHM, MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME€ B OCHOBE
MMOHUMAaHHUS TPUIMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (haKTOJIOTHYCCKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHNUH U 0€3011aCHOM HCTIOIB30BAHIH BAXKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU JEATEILHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC TMPU3HAKU TIOHATHH,
YCTAHABIIMBAaTh WX  B3aWMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME  IOHATHS
MIpY ONKMCAHUKM HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUN;
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chOpPMUPOBAHHOCTh ~ YMEHHM  HMCHOJB30BaTh  XUMHYECKYIO CUMBOJIUKY
JUIsL  cocTaBieHHs (OpMYJ BELIECTB W YPaBHEHHHA XMMHYECKHX  PEAKIIHiA,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBManbHBIE Ha3BaHUS OTICIIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbIi ras, yriieKUCiblid ra3, aMMHuak, raiéHasi U3BeCTb,
Herami€Hasi U3BeCTb, IUTHhEBAs COJIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OIpPENeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX IEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COECAMHEHMSX, THII
KPUCTAJUIMYECKON PEelETKH KOHKPETHOTO BelllecTBa (aATOMHasi, MOJICKYJIIpHAsi, HOHHAs,
MeTaJIJIM4ecKast), XapakTep Cpelibl B BOAHBIX PACTBOpaX HEOPTaHUYECKUX COCTUHEHUI;

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHMUECKUX
BELIECTB IO UX COCTAaBY K ONpEAENIEHHOMY KiacCy/Tpylme COEeIWHEHUH (IpOoCThie
BEIIECTBA — METAJUIbl MU HEMETAJUIbl, OKCHIbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJIN);

c()OPMUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICI  NEPHUOJUYECKOTO  3aKOHA
J.1. MenneneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
IPOTHOCTHYECKYIO (PYHKIUU;

c()OPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh SJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepumonnyeckoil cHUCTEMBbl XUMHUYECKHX
anemenToB J[.M. MenneneeBa, uConb3ys MOHITUS «S-, P-, 0-3JICKTPOHHBIE OPOUTAIINY,
«QHEPreTUYeCcKHe YpPOBHH», OOBACHATH 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB
XAMHUYECKUX BJIEMEHTOB M MX COCAWHEHUU IO mepuoaaM W rpynmnam l[lepuoanyeckoit
cucTeMbl XuMHUeckux sjaemenToB .M. Menpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3JMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLLIECTBOBAHME TE€HETHMYECKOM CBSI3W MEXIYy HEOPraHWYECKHMMH  BEIIECTBaMU
C IOMOIIBI YPAaBHEHUU COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOPMUPOBAHHOCTh YMEHHUS  KJIACCU(DUIMPOBATH  XUMHUYECKHE  PEAKIHH
N0 Pa3jIMYHbIM MpU3HAKaM (YUCIYy M COCTaBy pPEArupyroliuX BEHIECTB, TEIJIOBOMY
abdexTy peakiuu, H3MEHEHUI0 CTENEHEH OKUCIEHUS JJIEMEHTOB, OOPaTHUMOCTU
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPaBHEHUS PEaKUUil pa3jIMYHBIX TUIIOB,
MOJIHBIE M COKpAIlIEHHbIE YPAaBHEHMS PEaKIUi MOHHOTO OOMEHA, YYWThIBAs YCIOBHS,
MPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHLIA;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  pPEAKIMH,  MOATBEP)KIAOIIUE
KAUECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTraHWYECKHUX BELIECTB, PACIIO3HABAThH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;

chOpPMUPOBAHHOCTH ~ yYMEHHMM  pAacKpblBaTh  CYIIHOCTb  OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPECTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCca ATUX
peakuuii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEpP CMEIICHUS XHUMHUYECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aehcTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTePU30BATh XUMHUUYECKHUE MPOIIECCHI, JICKAIIIEC
B OCHOBE MPOMBIIUIEHHOTO TIIOJYYEHUS CEPHOM KHUCIOTHI, aMMHakKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTHUUECKHUX
nmpo0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHU MPOBOJAUTH BBIYUCICHUS C HCTIOJIH30BAHUEM TTOHSITHS
«MaccoBas JI0J1s BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUYECKUX
peaKIusIX, MacChl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB, TEIJIOBOTO d(dekra
PEaKIUU Ha OCHOBE 3aKOHOB COXPAHEHUSI MaCChl BEIIECTB, ITPEBPAIICHUS U COXPAHCHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHMI COONIOJaTh MpaBUjia MOJb30BAHUS XUMHYECKOU
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAKXKE IIPaBUiIa 0OpaIlleHUsI C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 10 BBITOJITHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUIAHUPOBATb U BBINOJHATH  XUMHUUYECKUH
DKCIIEPUMEHT (pa3joKEHUE TMEepPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTalu3aropa,
ONPEAEIICHUE CPElbl PACTBOPOB BELIECTB C ITOMOILIBK) YHUBEPCAJIBHOIO HWHAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIIUU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIIMK Ha Cyb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI, pEIIEHNE FKCTIEPUMEHTAIBHBIX 3aa4 1o TeMaM «MeTtamiby u « HemeTtamibiy)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU 0€30MACHOCTH MIPU OOpAIleHUH C BEIIECTBAMU U
7a00paTOpHBIM  OOOpPYJOBAaHHWEM,  MPEACTABIATH  PE3yibTaThl  XHUMHYECKOTO
KcepuMeHTa B (opMe 3amucu YpPaBHEHUM COOTBETCTBYIOIIUMX pPEaKIUil U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJY4aeMyld M3 pa3HbIX HMCTOYHUKOB (CpeicTBa  MacCcOBOM
KOMMYHUKaIKU, THTEpHET U JpYyTuXx);

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOaTh MPAaBUIIA SKOJOTUYECKU LIETECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JESITEIBLHOCTH B LIEJISIX COXPAHEHHS] CBOETO 37I0POBbS U
OKpYXarUEed NPUPOAHOM Cpenbl, OCO3HABATH OIACHOCTH BO3JCHCTBUSA HA KUBBIC
OpraHu3Mbl OIPECIEHHBIX BEIIECTB, MOHUMAs cMbIch mokazartens [1JIK, moscHsATh
Ha TpUMEpax CHOCOObl YMEHBIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OpraHu3M 4YeJIOBEKa;

JUIT  O0y4Yaroluxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBS: yMEHHUE
MPUMEHSThL 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJaXx TO3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUTSL CJICTIBIX M CJIA0OBUISIINX OOYYAIOMIUXCS: YMEHHE HCIIONh30BaTh PElbedHO
TOYEUHYIO cucTeMy obo3HadueHuit JI. bpaiins nys 3anucu XuMuueckux Gopmyi.
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10 KJIACC
Haumenosanue
No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3aenoB U TEM [IporpammHoOe coaepkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBbBbI OpPraHu

YeCcKOM XUMHUM

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OpPTraHUYECKUX
COEeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHMYeCKON XUMUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuainoB. Teopus CTpOeHHs
OPTraHUYECKUX COCAUHECHUHN

A.M. bytnepoBa, €€ OCHOBHBIE
nosoxxenusi. CTpyKTypHbI€ POPMYIIBI
OpraHUYeCKUX BeLeCTB. | omouorus,
n3oMepusa. XMMUYECKas CBS3b

B OPTaHUYECKUX COECAMHEHUAX: KPATHbBIC
CBSI3H, G- U TT-CBSA3HU.

[IpencraBnenue o KIaccupUKAIIH
OpraHn4eckux Beuiects. Homenkiarypa
OPTaHUYECKUX COCTUHEHU I
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MPEACTABUTEIIEN
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCIEPUMEHTAIbHbIE METOIbI
U3y4YeHHS BELeCTB U UX NpeBpalleHHH:

PackpbIBaTh CMBICH N3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMeHATh MOJIOKEHUSI TEOPUU
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. bytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHOMN ) POopMYIT OpraHUIECKUX
BEILECTB.

Onpenensarb BUIIbI XUMUYECKON CBA3U
(onuHapHbBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpbIBaTh posib OpraHM4ECKON XUMUH
B IPUPO/IE, XapAKTEPU30BaTh €€
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e JlemoHCTpauu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpraHUYeCKHUX BEIECTB U MaTepUaIaMU
Ha UX OCHOBE;

— OTBITHI MO MIPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB MPU HarPEBAHUU
(naBnieHue, oOyTIIMBAaHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJEIMPOBAHNE MOJIEKYJIT
OpPraHUYECKUX BEILECTB

3HAUYEHHE B KU3HU YEJIOBEKA,
UJUTIOCTPUPOBATH CBSI3b C IPYTHMH
HayKaMH.

HaOmronaTs 1 onuceIBaTh
JCMOHCTPALIMOHHBIE OIBITHI; IPOBOIUTh
Y OIHCHIBATh JJAOOPATOPHBIC OIBITHI U
MIPaKTUYCCKHUE PAOOTHI

Hroro no pazneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IIpenenvHbIC
YTIEBOJIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE IIPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMenIeHUs] U TOPEHUS),
Hax0XJICHUE B IPUPOJIE, IOIYYEHUE U
IPUMEHEHUE

2.2 | HempenenbHbIe
YIJI€BOJOPOIBL:
QJIKEHBI, AJIKAJVEHBI,
AJIKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHUN psAsl. DTUIIEH —
MMPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOWMCTBA
(peakiuu ruIpupOBaAHHS,
rajioreHUpPOBaHMUs, TUApaTaLlUH,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAaHABIUBATH UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIUE TTOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHAN OPTraHUYECKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILIECTB.

YcranaBauBaTh NPUHAAJIEKHOCTD
BEILIECTB K ONPEICICHHOMY KJlaccy
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OKHCJICHHUSI U TTOJTUMEpHU3aIlin )
HaxO0JICHUE B IPUPOJIE, OITYUEHUE U
MIPUMEHCHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMuueckoe
CTPOCHHE, PEaKIUs MOJIUMEPU3ALINH,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJNKWHBI: COCTaB B 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALleTHIIEH — NPOCTEUIIHAN
MPEJICTAaBUTENh AJTKMHOB: COCTAaB,
XUMHUYECKOE CTpOoeHUE, (PU3NUCCKUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaliy TOPEHUs ), HAXOXKJICHUE

B IIPUPO/IC, TIOJTYYEHHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YTIEBOAOPOIbI

ApeHbl: O€H30J1 ¥ TONYOJ, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
buznyecKre U XUMHIECKHUE CBOMCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHMUSI ), OJy4CHUE

U npuMeHeHue. BiusiHue Oensona

Ha OpraHu3M YesioBeka. ['eHeTnueckas
CBSI3b YTJIEBOJOPOIOB

YIJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHMIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOJIUTH TPHUBHAIBHBIC HA3BAHUS
OT/ICJIbHBIX TIPEIACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTe BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJIE€BOJI0OPOIOB;
XapaKkTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOH CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHNE
CIIOCOOBI IMOTYYSHUS TUTTHIHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YTI€BOAOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTuiieHa, OyTaauena -1,3,
OeH3071a, TOJIyoJ1a).

BBIABISTH T€HETUYECKYIO CBSI3b MEKITY
YTJIEBOJIOPOIAaMU U TIOATBEPKAATh €€
HaJIM4HUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECCKUX
peaKkIuii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponansie
UCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii ra3. [lonyTHbie HEDTIHBIC
ra3el. HepThb 1 €€ mpoucxoxaeHue.
Crioco6b1 epepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu He(TH, UX IPUMEHEHUE
B IIPOMBIILIJIECHHOCTH U B OBITY.
KameHHbI yroiab U IPOIyKThI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
N3y4eHHs BelleCTB

U MX NpeBpalleHmii:

e /lemOoHCTpanuu:

— xomtekiuu «HedpTe» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4ECTBEHHOE OIPEACIICHUE yTiepoia
Y BOJIOPOJIa B OPraHMYECKUX BEIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJIaCTMAcC, KAy4YyKOB M PE3UHBI;

— MOJIEJIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTrueckue pabOTHI:

No 1. IlonydeHue sTUiIeHa U U3yUYECHUE
€ro CBOMCTB.

XapakTepru30BaTh HCTOUHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIH ra3, yroib), ClIOCOOBI X
nepepaboTKU U IMPAaKTHUYECKOE
IPUMEHEHUE TIOy4YaeMBbIX TPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — IIPOBE/ICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBath npaBuiiam 0e30macHoOM
paboThI B 1abOpaToOpuu

[IPH UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pYyIOBaHUS, a TAK¥Ke
MpaBuJiaM 0OpaIlleHUsI C BEIIECTBAMHU

B COOTBETCTBUU C MHCTPYKIMSIMH
BBITIOJTHEHUSI TaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
M3YYEHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ysbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUU COOTBETCTBYIOIINX PEAKLIUN
U JIeNIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOAUTDH BBIYKCICHHUS

11 ONPEIENIEHUS] MOJIEKYJIIPHOU
(opMyJIbl OPraHNYECKOrO BEILIECTBA,
[0 YPAaBHEHUIO XUMHUECKON PEaKIINU.
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e PacuérHbie 3a/1aun:

— OMNpENIENIEHNE MOJIEKYJIIPHON
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB;

— Ppacy€Thl MO YPABHEHUIO XUMUUYECKOM
peakimu

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBIIATH CBOIO IIO3HABATEIBHYIO
NEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
NEATEIbHOCTU

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kaiiue oprannieckKue coeTnHeHUs!

3.1

Crouptel. @eHoa

3

[IpenenpHble OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEaKLMH C aKTUBHBIMHU
MeTajlaMH, TaJJOT€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHnue. Bogopoanas
CBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIUKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3MYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
duznonornueckoe NeHCTBUE

Ha OpraHu3M 4esoseka. [ [pumenenune
[JIMIEPUHA U ATUICHTJIMKOJIS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUM (BBISIBJISITH UX XapaKTEPHBIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPH ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON ) PopMyIT OpraHM4eCKuX
BEILECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILECTB K OMNpPEIeIEHHOMY KJIaccy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX
110 CUCTEMAaTUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enoin. CTpoeHnEe MOJIEKYIbI,
du3nvecKne u XUMUYECKIE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢u3monornueckoe AeHCTBHE

Ha opraHu3M 4esoBeka. [Ipumenenue
dbeHona

3.2

ANBaeTHIbI.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3Qupbl

Anpaerunbl: GopMalIbIeTH U
aneTanbJerul, XHMU4EeCKOE CTPOCHHUE,
bu3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakuuu OKUCJICHUSI U BOCCTAHOBJICHUSI,
KaueCTBEHHbBIC PEAKIIMHU ), TOTyUYCHHUE U
MIPUMEHEHUE.

OIHOOCHOBHBIE IPEAECITbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHUCJIOTa, XUMHUYECKOE CTPOCHHUE,
bU3NYeCcKue 1 XUMHYECKHIE CBOMCTBA
(oOmiue cBoiicTBa KUCIOT, peaKus
TEpUPUKALINN ), TOTYICHHUE U
npuMeHeHue. CTeaprHoOBas U OJICMHOBAS
KHCJIOTHI KaK TIPEJICTABUTEIN BBICIIIHX
KapOOHOBBIX KUCJIOT. Mbljia KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CnoxHbIe 2UpPhI Kak MPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ muponu3
CIOXHBIX 3pupoB. Kupsl kak

OTJEJIbHBIX MIPEACTAaBUTEIICH
KHCJIOPOACOIEPKAIIUX COCTUHEHUN.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHCHUIIIHNE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH pa3IMYHBIX KJIACCOB
KUCJIOPOJICOIEPKAIIMX COCTUHECHUI
(MeTaHoOJIa, 3 TaHOJA, TIIUIEPUHA,
denona, popmansaerua,
aleTalbIeruaa, YyKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMala,
[EJUTIOJIO03b1 ); BBISIBIISATh T€HETUUYECKYIO
CBSI3b MEXK]ly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpPMYII.

OnuceiBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAUYCHHE

JUTS1 )KU3HENIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ACUCTBUS
Ha YKUBBIC OPTAaHU3MbI OITPEACICHHBIX
OpTraHUYECKUX BEUIECTB, MOSCHSIThH

Ha TIPUMEPax CIoCcOObl YMEHBIIICHUS
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IIPOU3BOJIHBIE TVIMLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ ' MaApOIN3 KUPOB

3.3

YriaeBoabl

YTIIeBobI: cOCTaB, KiIacCHU(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosiicaxapusl). ['roko3a —
MPOCTEUIINN MOHOCAXapU:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
(dbu3nyecKre U XUMUUECKHE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHAA
cepedpa(l), BoccTanoBieHue, OpoxKeHNE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykTosa kak
M30MED TITHOKO3BI.

Caxapo3a — npeCTaBUTEIb
JIMCaXapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmrosno3a kak mpupoHbIe
MOJIMMEPBI: CTPOCHHUE Kpaxmania 1
LEJUTI0I03b], GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIPOJIn3,
KaueCTBEHHAs PEAKIIUsI C UOJIOM).
IKCIEPUMEHTAIbHbIEC METOAbI
H3y4eHHUs] BeleCTB U UX MpeBpalleHH:

Y TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHICTBHS HA OPTAaHU3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
IpaKTUYECKHe paboThl).

CnenoBath npaBuiiaM 0€30MaCHOM
paboThI B 1abOpaTopuu

IIPY UCTOJIB30BAHUN XUMHUYECKON
MOCY/JIbl U 000PYIOBAHHUSI, & TAKIKE
IpaBUJiaM 0OpaIleHUs C BELECTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOT MO MOIYYEHUIO
Y U3YYEHHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTe pe3yIbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIIUAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS

IUISL ONIPEEIIEHUS] MOJIEKYJIIPHOI
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPAaBHEHHUIO XUMHYECKOW PEAKLINH.
CaMocTOsATENBHO MIJIAHUPOBATH U
OCYULIECTBJISITH CBOIO ITO3HABATENBHYIO
NEeSTENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIHUPTOB;

— B3aUMOJICHCTBUE TJIMIIEPUHA

¢ ruapokcuaom meau(1l);

— KAUECTBEHHBIE PEAKIIUH AJIbJIETUI0OB
(OKuCTIEHHEe aMMUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
menu(Il));

— B3aUMOJICHCTBUE KpaxMmalia ¢ HOJ0M.
o [IpakTueckue pabOThI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHUCJIOTHI.

e PacuérHbie 3a/1aun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U IO Macce
(oOBeMy) IPOIYKTOB CTOpaHUS;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKON
peakiu

y4acTHue B TPYMIOBOH yueOHOi
NEeSATENBHOCTH

Hroro no pazueny

13

Pasznen 4. A3oTconepaxaiiue OpraHudeckue coeIuHeHust

4.1

AMWHBEL.
AMUHOKHUCJIIOTHI.
benku

3

AMWHBIL: METUJIAMHUH — MPOCTEUIITUN
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (Pr3ndecKue u
XUMHUYECKUE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHATUY (BBISABIISITH UX XapaKTEepPHBIE
IIPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh
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C KUCIIOTaMU Y TOPEHUSI ), HAXO0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIe OpraHUYECKUE COCTUHEHUSI.
du3nyeckre 1 XUMHUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMEpE TIIULHUHA).
buonornueckoe 3HaueHNEe aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIE MOTUMEPHI.
ITepBryHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIC PEaKIIUU
Ha OCJIKH.

IKCIePUMEHTAJIbHbIE METOAbI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHMIA:
e JleMOHCTpanuu:

— JeHaTypaius O€JIKOB MPU HarpeBaHUU;
— IIBETHBIC PEAKIIMU OCIIKOB

COOTBETCTBYIOIINE OHATHUS
IIPU ONMCAHUU COCTABA, CTPOCHHUS U
IPEBPALIEHUIN OpraHU4YeCKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIS. COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaEHHON) (pOopMysT OpraHMYECKUX
BEILECTB.

Onpenenars NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

M0 CUCTEMAaTUYECKOM HOMEHKJIATYpeE;
MPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUITUYHBIX
MIPEACTABUTENEH a30TCOAECPKALUX
COEIMHEHUI (METUIaMUHA, TJIUIMHA,
OCIIKOB).

OnuckIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHSTh
Ha MpUMepax 3HaueHHe OEJIKOB

JUIsL OpPraHru3Ma YeJI0BEKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
OIIHCHIBATh IEMOHCTPAL[MOHHBIHI
HKCIIEPUMEHT.

CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO MIO3HABATEIBHYIO
JESITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
AESITeIbHOCTU

Hroro no pazuneny

3

Pa3nean. 5. BoicokomoJieKyJIipHbIE cOeIMHEHUsI

5.1

[ImacTmaccel.
Kayuyku. BosokHa

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPU3ALUU, CPEIHSA
MoJieKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COEMHEHUN — MOJIUMEPU3ALUS U
MTOJMKOH/ICHCAITHSI.

[TnacTMaccel (MOJUATUIIEH,
MIOJIUTIPOITUIICH, TOJIMBUHUIXJIOPHU/I,
noaucTupod). HatypaibHslii 1
CUHTETUUYECKHE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
U30IPEHOBBIN). BoslokHa: HaTypanbHbIe
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (a1IeTaTHOE BOJIOKHO,

Brnagets n3yyaeMbIMU XUMHUYECKUMU
TOHSITUAMU: PACKPBIBATH CMBICIIT
M3y4aeMbIX TTOHATUH U MPUMEHSTH 3TH
TOHSTHUA MPU OMMMCAHUU COCTABA U
CTPOCHUS BBICOKOMOJICKYJIIPHBIX
OPTraHUYECKUX BEILIECTB,

JUTIS1 OOBSCHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIMKY
JUTISL COCTaBJICHUSI CTPYKTYPHBIX (POpMYJT
BEIIECTB U YPABHEHUN PEAKLINI
MOJMMEPU3AIUN U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCcTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHUE
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BHCK03a), CHHTETUYECKHE (KaIllPpOH 1
JIaBCaH).

JKCNEPUMEHTAJIbHbIC METO/AbI
U3yYeHUs BellleCTB U UX NpeBpalleHuii:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayuyyKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnoap3oBaTh CCTCCTBCHHO-HAY4YHbIC
MECTOAbI ITIO3HAHUA — Ha6J'IIOI[aTB u
OIINChIBATDb ,IICMOHCTpaHI/IOHHLII‘;I
OKCIICPUMCHT

Hroro o pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJACC
HaumenoBaunue
No KomnuuecTtBo OCHOBHEIE BUEI JIEATEIILHOCTH
pa3zeiioB U TEM [IporpammHoOe cosiepkaHue
m\n 4acoB o0yJaromuxcs

y4eOHOTro IpeaMeTa

Paznen 1. TeopeTruueckue oc

HOBBI XMMHUH

11

Ctpoenue aToMOB.
[Tepuoauueckuii
3aKOH U
ITepuoanueckas
CHCTEMa XUMHYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuit aneMeHT. AtoM. CoctaB
aToMa, U30TOIbI. DJICKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
OAYPOBHU. ATOMHBIC OpOUTAIIH,

S-, p-, d-, f-anemenThr. OcoOCHHOCTH
pacrpeieneHus dJIEKTPOHOB

o OpOUTAISIM B aTOMaxX MaJlbIX U
OOJIBIIIUX TICPHOJIOB. DIICKTPOHHAS
KOH(UTypalysi aTOMOB.
[leproanyeckuii 3aK0H U
[Tepuoauueckas cucteMa XUMHYECKUX
anemenToB JI. 1. MenaeneeBa. CBs3b
MepUOINYECKOTr0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIO’KHBIX BEILECTB 10 TPYIIaM U
nepuoaM. 3HauYC€HHUE NMePUOTUIECKOTO
3aKOHA M CUCTEMbI XMMUYECKUX

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIIUBAThH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa /I. 1. MeneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMAaTU3HPYIOIIYIO,
O0OBSICHUTEITBLHYIO U IPOTHOCTUYECKYIO
GyHKINH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JIeMEHTOB 1-4 neproaoB, UCIIOIb3YS
MOHSTHSA S-, P-, d-3JIEKTPOHHBIE
opOuTaIH, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MEePHUOJIaM U rpyIInam
ITepnoanueckom CUCTEMBI

J1. 1. Menneneena
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anemenToB .M. MeHnaeneeBa

B Pa3BUTHHU HAYKH.
IKCNEePUMEHTAIbHbIE METO/IbI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

Buasr Tabmun «Ileproanueckast cucrema
XHUMHYECKHX DJICMEHTOB

J.1. MenneneeBa»

1.2

CrtpoeHue BemiecTna.
MHuoroo6pa3zue
BEIIICCTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.

Buppsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAsi, MIOHHAsA, METATNYECKas) U
MEXaHHU3MbI 00pPa30BaHUS XUMHUYECKOM
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoHas cBs3b.
BaneHnTHOCTb.
DIIEKTPOOTPHUIIATENILHOCTh. CTeNeHb
okucienusa. KaTnoHbsl 1 aHUOHEL.
BemecTa MOJIEKYIJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

3aK0H MOCTOSTHCTBA COCTABa BEILIECTBA.
THUIBI KPUCTALTUYECKUX PEIICTOK U
CBOMCTBA BCIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonmuecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB (MaccoBas
JI0JIs BEIIECTBA B PacTBOPE).

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIIEIATH UX XapaKTEPHbIE
MIPU3HAKK) U IPUMEHSTD 3TU IMOHITHS
IIPY ONMUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJI1 00BICHEHUS OT/IEIbLHBIX
(aKTOB U SIBICHHIA.

Onpenenste BUAbI XAMUYECKOUN CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUTMYeCKOU, BOJIOPOTHOM)

B COCIMHCHUSX; TUIT KPUCTALTUICCKOM
PEmETKN KOHKPETHOTO BEIIECTBA.
OnpenensaTh BAJICHTHOCTDb U CTEIICHb
OKHCJICHUS XUMHUYECKUX DJIEMEHTOB

B COCAMHEHUSIX PA3IMYHOIO COCTaBA.
[TpoBOIUTH BEIYHMCIICHHUS

C MCIIOJIb30BAHUEM MOHATHS «MaccoBast
JI0JIsI BEIIECTBA B PaCTBOPEY.

Brangets nzyqaeMbIMi XUMUYECKUMH
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Kiaccudukarus HeopraHm4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
IKCNEPUMEHTAIbHbIE METO/IbI
U3yYeHNsI BEeLECTB U UX MPeBpPallleHUIA:
e J/[eMOHCTpanuu:

— MOJIEJIN KPUCTAUIMYECKUX PEIIETOK.
e PacuéTHrble 3a/1aun:

— PacyeThl C UCIOJIb30BAHUEM TTOHATHUSA
«MaccoBas J10J151 PAaCTBOPEHHOTO
BEIIECTBA

1.3

XUMHUYECKUE
peakuuu

Xumnueckas peakiusi. Knaccuduxarms
XUMHAYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OpraHM4YeCKON XUMHUU. 3aKOH
COXPAaHEHM MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
[P XUMUYECKUX PEAKLIUAX.

CxopocTh peaknunu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuru. XUMHUYECKOE PABHOBECHE.
@DaKTOpPHI, BIUAIOLIME HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.

[Tpunnun Jle [atense.
DIIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHbIe 1 cnadbie dnmekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEUTpalibHAas, IeI04YHast. BonopoaHbii

MOHSATUSIMHU.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOUN peakifu OT pa3InyHbIX
(hakTOpoB.

OmnpenensTe XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECUS

B 3aBUCHMOCTH OT BHEIIHETO
Bozneictus (punin Jle llaremnse).
CocTaBisaTh ypaBHEHHS PEAKLIHN
PA3IUYHBIX TUIOB; TOJIHBIE U
COKpaIEHHBIEC YPABHEHHUSI PEAKLIAN
MOHHOTO OOMEHA, YIYUTHIBAs YCIOBUS,
MIPU KOTOPBIX ITH PEAKIIUHU HIYT

70 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBEICHNUE,
HaOJII0/IEHUE U OTTHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a060paTOPHBIE OMBITHI, MPAKTUICCKHUE
paboThl): IO ONPEAEIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEaKIIUN
MOHHOTO OOMEHa, BIUSHHUIO Pa3TUYHbBIX
(hakTOPOB Ha CKOPOCTh PEAKIIUA.
CrnenoBaTh MpaBuUiiaM MOJTB30BaAHUS
XUMHUYECKOU MOCynoi 1 1a00paTOpHBIM
000py1I0BaHUEM.

[IpencraBasTh pe3yibTaThl
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nokazarenb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPraHUYECKOM XUMHUH.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
pacIliaBOB ¥ pacCTBOPOB COJIEH.
[IprMeHeHue ANeKTPOoIIn3a.
JKCIEPUMEHTAJIbHbIC METOABI
H3y4eHHUs BElIeCTB U UX MPeBPallleHHIA:
e J/[eMOHCTpanuu:

— pa3J0KEeHUE MEPOKCUAA BOJIOPOIa

B IIPUCYTCTBHUM KaTan3aTopa.

e JlaGopaTopHBIEC ONBITHI:

— IPOBEJICHUE PEAKIIMHA NOHHOT'O
oOMeHa;

— OMpEJIeNIEHUE CPEIbl pACTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuéTHrble 3a1aun:

— pacyeThl 10 YpaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIllMCU YPABHEHHUUN COOTBETCTBYIOIINX
PEaKLIN U AETaTh BBIBOJAbI HA UX
OCHOBE.

IIpoBOAUTE BEIYMCIICHUS

10 YPaBHEHUAM XUMHUUYECKUX PEAKLINH,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacy€Thl

Hroro no pazneny

13
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Paznen 2. Heopranudeckasi XuMus

2.1

MeTamisl

6

Mertastbl. [lonoxenne meraioB

B [lepuoanueckoit cucreMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
meTauioB. Ooiue pu3ndeckue CBOUCTBa
MeTaioB. [ IpuMeHenne meTamion

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUIN P
HanpsHKeHU MetasioB. OO61Ie crocoObl
noxydenust metamioB. Kopposus
MeTauioB. CocoObl 3aIUThI

OT KOPPO3HUH.

OO6u1as xapakTepucTUKa METaIOB
rinaBHbIX oarpymm (IA-rpynma,
[TA-rpynmna) [lepuoandeckoil cucTeMsl
XAMHUYECKUX AJIEMEHTOB. AJTFOMUHHUI.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIAPOKCHUIA ATFOMUHUS.

OO6mrast XxapaKTepUCTUKA METAJIJIOB
no6ouHbIx oarpyni (b-rpymm)
[Tepuoauyeckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XpPOM, KEJE30.
Baxneiimmume coefuHEHNUS METaIJIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCIEPUMEHTAbHbIC METOABI
HU3yYeHHUs BelleCTB U UX MPeBPAIleHHIA:

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTepHbIE
MIPU3HAKH) U IPUMEHSITh 3TU MOHITHUS
IIPY OIIMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JIJI1 00BSICHEHUS OTACIBHBIX
(aKkTOB U SIBJICHHIA.

OOBCHATH 001IHE 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JIEMEHTOB —
METAJIJIOB U X COEUHEHUN C YUETOM
CTPOCHHUS UX AaTOMOB U MOJI0KCHUS

B [lepmoanueckon cucreme
XUMHYECKUX DJIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BaXHEHIIIUX COCTMHECHUH, TTOITBEPKIast
ATO OMKCAHUE MPUMEpPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
peakIuii; NpUuMEeHEHUE METAJIJIOB

B Pa3NIUYHBIX 00JIACTSIX, a TAKKE
HCIIOJIB30BaHUE UX JUIS CO3aHuUs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTH METAJIIIOB
OT KOPpPO3HH.

PackpbiBaTh CyIIHOCTh OKUCTUTEIBHO-
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e /leMOHCTpanuu:

— KOJUIEKIHs « MeTasuTbl M CTIIaBhD).

e JlabopaTOpHBIC OTIBITHI:

— B3aWMOJICHCTBUE THAPOKCH]IA
QITIOMUHUS C pPaCTBOPaMH KUCIIOT U
HIeJI0Yei;

— Ka4ECTBEHHBIC PEaKITMN Ha KATHOHBI
METaJlJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 1o TeMe «MeTaby.

e PacuéTHbIe 3a/1aun:

— pacyeTsl Macchl (00BEMa, KOJIUYECTBA
BEIIECTBA) MPOYKTa PEAKIIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAEICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIbHBIX PEAKLINN
IIOCPEJICTBOM COCTABJICHUS
JIEKTPOHHOI'O OajlaHCa 3TUX PEaAKIIHM.
IIpoBOoauTE peakuuy,
MOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA N3y4acMBbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, TPUCYTCTBYIOIIKE B BOJHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U OITMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBisTh pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B (popMe
3aMKiCH ypaBHEHUIN COOTBETCTBYIOUIUX
peakLMii U aenaTh BbIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOoCy 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpoBOIUTH BEIYMCIICHHUS

10 YPABHEHUSAM XUMUYECKHUX PEAKLUH.
CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYLIECTBJISTH CBOXO IT03HABATEIILHYIO
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NEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
NEATEIbHOCTU

2.2

Hemeramsl

Hewmerammnebl. IlonoxeHnne HeMeTalIoB
B [lepronyeckoi cuCTeMe XUMUYECKUX
anemeHToB J[.M1. MeHnpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
®uU3MYECKHUE CBOMCTBA HEMETAJIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
XUMHUYECKHUE CBOMCTBA BAYKHEHIIINX
HEMETaJJIOB (TaJIOTeHOB, CEphI, a30Ta,
docdopa, yriaepoaa v KpEMHHUS).
Oxcuibl HeMETAJIOB.
Kucnopoacoaepxaiiye KucioThl.
Bopoponusie coennHeHust

HEMETaJIJIOB.

JKcnepuMeHTAIbHbIE METOAbI
U3yUYeHHUs BelleCTB

U UX MPeBPaLllCHU

e J[eMOHCTpauuu:

— 00pa3Ipl HEeMETaIOB;

— B3aUMOJIECTBHE MEIU C a30THOU
KUCJIOTOM pa3jIuyHON KOHLEHTPALIUY.

e JlaGopaTtopHBIE OIBITHI:

— KA4E€CTBEHHBIC PEAKIIUU HA AaHUOHBI U
KaTUOH aMMOHHS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTepHbIE
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHSATHS
P OMKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBSICHCHUS OTACITbHBIX
(aKTOB U SIBJICHHIA.

OOBICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOYKEHUS

B [lepnoanueckoni cucreme
XUMHUYCCKUX JIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBOMCTBA HEMETAJUIOB, UX
BAXHEMIINX COCIMHECHUH, TTIOITBEPK A
ATO OMHUCAHUE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XHMHYECCKUX
peaKIuu.

XapakTepru30BaTh BIMSHUE HEMETAIOB
1 UX COCMHCHUH Ha JKUBBIC
OpraHu3Mbl; OMKUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUICCKOM
NS TEbHOCTH YEJIOBEKa.
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o [IpakTrueckue paboOTHI:

Ne 3. Pemienue skcriepuMeHTATBHBIX
3aja4 1o teme «Hemeramib.

e Pacu€rnble 3anaum:

— pacueThl MacChl BEUIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX

B pEaKIIUU BEUIECTB; PACUETHI MACCHI
(o6Bbema, KOJIMYEeCTBA BEIECTBA)
MPOAYKTOB PEAKINH, €CITH OTHO

13 BEIIECTB UMEET MTPUMECH

2.3

CBs3b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue un opranuueckue
kuciaoTel. Heopranmueckue u
OpraHUYeCcKre OCHOBaHUA. AM(OTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCKasa CBI3h
HEOPTraHWYECKUX U OPraHUYECKUX
BCIIICCTB

IToaTBepxaaTh CyIlIECTBOBAHUE
TEHETUYECKOU CBSI3H MEXKY
HEOPraHUYE€CKNUMU BEIIECTBAMHU

C TIOMOILIbIO YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUAX
pEaKIuu.

PackpriBaTh CYIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKINN
MOCPEACTBOM COCTABJICHUS
AJICKTPOHHOTO 0ajaHca ATUX PEaKIIHi.
[IpoBoauTh peakuuu,
MOJTBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3y4a€MBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
AHHUOHBI, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTIO3HAHUS — IPOBEICHHUE,
HaOIIOICHHUE M OITUCAHNUE XUMHUUECKOTO
AKCIIEpUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00PATOPHBIC OMBITHI, TPAKTHUYCCKHE
paboThI).

IIpencraBiATe pe3yabTaTsl
XUMHUYECKOTO IKCIIEpUMEHTa B hopme
3aIlMCU YPABHEHUN COOTBETCTBYIOIIUX
PEaKUM U AEIaTh BBIBOJbBI HA UX
OCHOBE.
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CnenoBaTh IpaBuUiiaM MOJIb30BaHUS
XUMHYECKOH MOCY101 U T1ab0paToOpHBIM
000py/1I0BaHUEM.

[TpoBOAKTDH BBEIYUCIICHHSI

M0 YPaBHEHUSM XUMHUYECKUX PEAKITHI.
CamMOCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISAITH CBOIO MIO3HABATEIBHYIO
AESITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIoBoi yueOHO
AESITeIbHOCTU

Hroro o pazgeny 17
Pa3nen 3. Xumus u JKU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponp xumuu B obecieueHnn PackpbIBaTh poJib XUMHH B PEILICHUH

3KOJIOTUYECKOU, SHEPreTUIECKOU U
MUIIEBONM 0€30MacHOCTH, Pa3BUTHHU
MeauuuHbl. [ToHSATHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnenust 06 0OIIKUX HAYYHBIX
MPUHIUANAX TPOMBIIIIIEHHOTO OJYYEHUS
BOKHEUIIMX BEIIECTB (Ha MpUMepax
MIPOU3BOJICTBA aMMHUAKa, CEPHOM
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEaAKINil: XUMHUS U
310pPOBbE UETIOBEKA; MTpaBUiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX

DYHEPTETUYECKHUX, CBIPEBBIX H
HKOJIOTUYECKUX MTPOOJIEM UEJIOBEUECTBA,
OMKCHIBATH OCHOBHBIC HATIPABJICHUS
Pa3BUTHS XUMHYCCKOW HAYKH U
TEXHOJIOTHH.

[IpumeHsTh npaBuia 6€301acHOTO
oOpallleHusI C BEIIECTBAMH,
MCIIOJIb3yEMBIMH B TTIOBCETHEBHOM
’KU3HHU, TTpaBUjIa TIOBEJICHHUS B IIEJISIX
cOepeKeHus 3I0pPOBbsI U OKPYKarolen
MIPUPOTHON CpeIbl; TOHUMATh BPE]
(omacHOCTh) BO3JICUCTBUS HA KUBBIC
OpraHU3Mbl OTIPEIEICHHBIX BEIIECTB
cMbica nokazarens [1JIK, mosicHATh
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npenapaToB; IpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XMMHUH B IIOBCEIHEBHOM »KM3HU. bpITOBas
XUMHUYECKasi TPaMOTHOCTh

Ha IIpuMepax crnocoObl YMEHBIIIEHUS U
MPEIOTBPAIICHUS KX BPEIHOTO
BO3JEUCTBUSL.

AHaNM3UpOBaTh U KPUTUUYECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KaroImiei
Cpeabl.

Hcnonb30BaTh MOJyYEHHBIC 3HAHUS U
npejcTaBlIeHus o0 cepax
NEATEIbHOCTH, CBA3AHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIs1 OpUEHTALIUK B BEIOOpE
cBoel Oyaymie nmpodhecCHOHAIBHOM
TIeSITCIbHOCTH.

[IpuHUMaTh ydyacTue B 00CYKIESHUH
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO IMO3UIIUIO TI0 MPobIeMe 1
npejiaraTb BO3MOXHBIE TyTH €€
pelIeHus

Hroro o pasgemny 4
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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