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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoit ®deneparnuu», TpeOOBaHUM K pe3yjbTaraM OCBOCHHS denepaabHOn
oOpasoBarenpHON TporpamMMmbl  cpemHero obmero ob6pasoBanus (DOIT  COO),
npecTaBiIeHHbBIX B DenepanbHOM TOCYJApCTBEHHOM OOpa3oBaTEbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpenofaBaHus Y4eOHOro ImpeaMmeTa «XUMHUS» B
oOpa3oBaTenbHbIX Oopranuzanusax Poccuiickoit ®enepaiuu, pealn3ylOUMX OCHOBHBIC
oOpasoBarenbHBIE TMPOTPAaMMBbI, W OCHOBHBIX TOJOXKEeHHH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roga» (Pacnopsixenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY TOJIX0JIOB K pa3pabOTKe MPOrpamMMbl MO XMUMHH, K OMpPEACIICHUI0 00Iei
CTpaTeruu OOy4YeHHMs, BOCIIUTAHUSI U PA3BUTHS OOYUAIOIIMXCS CPEJACTBAMHU y4€OHOTO
npeamera «Xumus» aiag 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyainbHele mosiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
colepkaHusi, pe3yibTaToB OOy4YeHUsT U TpeOOBAaHUW K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM € JaHHBIMHM TOJIOKEHUSIMH MporpamMma Mo Xumuu (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

yCTaHaBiIMBaeT o00sA3aTeNbHOEC (MHBAPUAHTHOE) MPEIMETHOE  COJAEp)KaHUE,
OTIpe/IeISIET KOJIUYECTBEHHBIC U KAUYECTBEHHBIE €T0 XapaKTePUCTUKU HA KaXJOM JTare
W3YUYEHHUs MPEIMETa, MPEAyCMaTPUBAET MPUHLMUIIBI CTPYKTYPUPOBAHUS COAEPKAHUSA U
pacrpeeneHus ero o KjaaccaMm, OCHOBHBIM pa3ziesiaM U TeEMaM Kypca;

Ta€T NPUMEPHOE pacrpeesieHne y4eOHbIX YacoB M0 TEMAaTHUYECKUM pa3fenam,

PEKOMEHIyeT MPUMEPHYIO TMOCIEI0BATENbHOCTh U3YUEHHUSI OTAEJBHBIX TEM Kypca C
y4€TOM MEXMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro mpoliecca,
BO3pPACTHBIX OcoOeHHOocTer oOyuatomuxcsi 10—11 kmaccoB;  1aéT METOIUYECKYIO
MHTEPHIPETALUIO LeJel M3ydeHus MpeMeTa Ha YpOBHE COBPEMEHHBIX IMPHOPUTETOB B
cucTteMe cpenHero oOmero oOpa3oBaHUs, COJEPKATEIbHOW  XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOTrPAMMBbI
cpenHero obmero oOpa3oBaHUS (JMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHOM JAESITEIIbBHOCTH 00YYarOUIerocs no OCBOCHUIO
comepxaHusi npenmera. [lo BceM Ha3BaHHBIM MO3ULHUSAM B MPOTPAMME IO XUMHUHU
coOJo/IeHa TPEEeMCTBEHHOCTh ¢ (efepaibHONM pabodeld TporpaMMmoil OCHOBHOTO
obmero obpaszoBanusi mo xumun (s 8—9 kiaccoB 00pa3oBaTENbHBIX OpTaHU3AIIHM,
0a30BBI YPOBEHB).

XuMuueckoe 00pa3oBaHHE, MOTYy4aeMOE BBIMTYCKHHUKAMU 00111e00pa3oBaTeIbHON
OpraHM3aliM, SBISETCS HEOTHhEMJIEMOW 4YacThio UX 00pazoBaHHOCTU. OHO CIYKUT
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3aBepIUIAIONIMM JTarlOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KITIOYEBBIX LEHHOCTEH, MPUCYIIMX [EIOCTHOW CHCTEME XHUMHUYECKOro 0O0pa3oBaHUS.
OTH LIEHHOCTH KAcalOTCs MO3HAHUS 3aKOHOB MPHUPOABI, (GOPMUPOBAHUSI MUPOBO33PEHUS
U 00IIel KyNbTyphl YEelIOBEKa, a TaKKe SKOJIOTHYECKH OOOCHOBAHHOTO OTHOINCHHUS K
CBOEMY 3JIOPOBBIO W TIPHPOAHOHN cpene. Peanm3yercs Xumudeckoe oOpa3oBaHHE
oOydJaronmuxcsi Ha ypOBHE CpeaHero oOIero oOpa3oBaHUS CPEACTBAMHU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHuEe U MOCTPOCHHUE KOTOPOTO OMpeAeNieHbl B Iporpamme
110 XUMUU € YIETOM CrieluUKA HAyKH XUMUH, e€ 3HaUCHUS B MIO3HAHUU MPUPOJIBI U B
MaTepuaIbHON JKU3HH OOIIEeCTBa, a TakkKe ¢ Yy4ETOM OOMIMX IMelell W MPHUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro O0IIero oOpa3oBaHus
B Poccuiickoit ®enepanuu. Tak, Hanmpumep, Opu (HOPMUPOBAHHH COJAEPKAHUS
npeaMera « XUMUs yYTEHBI CIIEIYIOIINE NOJ0KEHN O cleU(pUKe U 3HAaUCHUU HAyKU
XUMUH.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWIrpaeT ocoOyl pojib B
COBPEMEHHOM IMBWIM3AIIMHU, B CO3/JaHUU HOBOW 0a3bl MaTepuaibHOM KyJiIbTyphl. OHa
BHOCUT CBOW BKJaJ B (OPMHPOBAHHUE PAIMOHAIHLHOTO HAYYHOI'O MBINUICHUS, B
CO3J]aHUE LEJIOCTHOTO MPEICTABICHUS 00 OKPYX AIOLEM MUPE KaK O €IUHCTBE MTPUPOIbI
U 4YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE NMOHUMAHHUSA BEIIECTBEHHOIO
COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHUS B3aUMOCBS3U MEX/y CTPOCHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSIMU TPUMEHEHUSI.

TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacThbl0O MHUPOBON KyJIbTYPbl, HEOOXOAUMBIM YCIOBUEM YCHEIIHOIO
TpyJa ¥ JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHA KaK Hayka
co3uJaTeNbHas, KaKk HayKa BICOKMX TEXHOJIOTHM HaIlpaBjieHa Ha PEIICHHE TII00aTbHbIX
npoOJjieM yCTOMYMBOTO pa3BUTHUSI UEJOBEUECTBA — CBIPbEBOM, HSHEPreTUUYECKOM,
MUIIEBO, SKOJOTUYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBMM ¢ OOMMMH LEISIMA M TPUHIUMIAMU CPEIHETO OOIIero
obOpazoBanusi cojaepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBI YpPOBEHBb
U3Y4YEHUs]) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO IOJATOTOBKY
oOyyJaroumxcsi, He0OOXOJUMYIO0 UM JIJIsi BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB,
YCTENIHOTO BKJIFOYECHHS B KU3HBb COIMyMa, IIPOJOJDKEHUs 00pa30BaHUs B Pa3IHMYHBIX
00J1acTSAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocraBnsomuMu  mpeaMera «XUMHUS» — SBIAIOTCS  0a30BbIe  KypChl  —
«Oprannyeckas xumusi» U «OOImas W HEOpPraHuyeckas XUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBIISIIOTCST OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUN TI0 HEOPTaHWYECKONW XWUMHHU (C BKIIOUYEHHWEM 3HAHUW W3 OOIIeH XUMHH) H
OpraHnyeckon xumuu. POPMUPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NPU HU3YYECHUH
npeaMeTa 00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCErO0 MHOI000pas3usi BEIECTB
HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.
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CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWyecKkass XuMus» chopMHUpOBaHa B TMPOrpaMMe IO XHMHUU Ha OCHOBE
CHUCTEMHOT'0 TMOJAX0JIa K U3YYCHHUIO y4eOHOro Marepuaia u o0yCIIOBICHA UCTOPUUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OMPECIEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B
Kypc€ OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOMN
TEOPHUH CTPOCHHS OPraHUYECKUX COEIUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX H
AJIEKTPOHHBIX MPEACTABICHUI O CTPOEHUH BelecTB. CBeeHus: 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JIAlOTCS B Pa3BUTHUM — OT YIJVIEBOJOPOJOB O CJIOKHBIX OMOJIOTHMYECKH
aKTHUBHBIX COCIWHEHWH. B Kypce oOpraHMueckodl XHMHUU TIOJY4YalOT pa3BUTHE
chOpMUpOBaHHbIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IEPBOHAYATHHBIC
NPEACTABICHUS. O XHMHYECKOW CBS3HM, KJIACCHU(PUKAUMOHHBIX IPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINU.

[lon HOBBIM yrjaoM 3peHuss B IpeaMere «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTcs M3YyYEHHBIH Ha ypOBHE OCHOBHOIO 00miero oOpa3oBaHHUs
TEOPETUYECKU MaTepuasn U (paKTOJOTMYECKHE CBEIACHUS O BEIIECTBAX M XMMHYECKON
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeOpraHuyeckas XUMHs»
oOyyaromuMcsl MPeAoCTaBIsAETCS] BOZMOXKHOCTh OCO3HAaTh 3HAYEHHE MEPHUOANYECKOIO
3aKOHa C OOIIETEOPETHYECKUX M METOAOJOTMYECKHX MO3ULUNA, TIIyOKe TIOHAThH
UCTOPUYECKOE UBMEHEHHE (PYHKIMI ATOTO 3aKOHA — OT 0000IIAI0IIEH 10 O0BACHSIOMIEH
Y IPOTHO3UPYIOIIECH.

Envnas cuctema 3HaHWM O BaXHEWIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHH, a TaKKE O XHUMHUYECKHX PEAKIUAX, HUX CYUHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHus JonosHsercsa B Kypcax 10 m 11 kimaccoB anemeHTamu
CoZIepKaHUsl, UMEIOIMMHU KYJIbTYPOJIOTHYECKUI U NPUKIAJIHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBS3M XUMHH C IPYTUMHU HayKaMH, pacKpbIBatOT €&
pOJIb B TO3HABATENbHOW W MPAKTUYECKOM MAESITENBHOCTU YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUSI K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPHHM M MPAKTUUECKUX
OPUJIO)KEHUH XUMUU, MOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOOJieMax, CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIHBATH
UH(OPMAIUIO U PUMEHATH €€ JJI NOMOJIHEHUS 3HAHUMW, PEIIEHUs] UHTEIUIEKTYaIbHbIX
U DKCIEPUMEHTANIbHBIX HMCCIEIOBAaTEIbCKUX 3aad. B 1menom coaepkanue yueOHOTo
npeaMera «XMMHUs» JTaHHOTO YPOBHSI M3y4€HUS OPUEHTHPOBAHO Ha (HOPMUPOBAHHE Y
00yYaroIMMXCsl MHUPOBO33PEHUYECKON OCHOBBI IS TMOHUMAaHUS (UIOCOPCKUX UJICH,
TaKMX KakK: MaTepuajbHOE E€IMHCTBO HEOPraHWYECKOTO M OpPraHuyecKoro Mupa,
0OyCIIOBIIEHHOCTh CBOWMCTB BEILIECTB HX COCTABOM M CTPOCHUEM, I03HABAEMOCTh
IPUPOAHBIX SIBJICHUM ITyTEM SKCHEPUMEHTA U PELIEHUS IPOTUBOPEUN MEXKITY HOBBIMU
dbakTaMl M TEOPETHUECKHMMHU TMPEANOChUIKAMH, OCO3HAHHWE POJM XHUMHUH B PEIICHUU
HKOJIOTUYECKUX TPOoOJieM, a TakXke MpoOJieM COEpEeKEHHUs dHEPreTUYECKUX PECYypCOB,
CBIPbs, CO3/JaHUS HOBBIX TEXHOJIOTHI U MaT€pUaOB.
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B nane pemienust 3aad BOCIIUTAHUSA, PA3BUTUSL U COLIMAIIM3AIIMKN O0YyYarOIUXCsl
NPUHATBIE TPOTPAMMON MO XHUMHH TOIXOIbI K OINPEACICHUIO COAEPKAHUS U
MOCTPOCHUS TIPEAMETa IMPEayCMAaTPUBAOT (OPMHUPOBAHUE YHUBEPCATBHBIX yUEeOHBIX
NEUCTBUN, HUMEIIUX 0a30BOE 3HAYEHUE MJIS PaA3JIMYHBIX BHJIOB JESATEIBHOCTHU:
peleHusi mpoOJeM, MorcKa, aHajau3a U 00padoTKH MHMOpMaLMK, HEOOXOAUMBIX JIJIs
NPUOOPETEHUST  OMbITA  MPAKTHYECKOM W WCCIAEAOBATEIIbCKON  JIEATEILHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHWU XUMUHU.

B mpaktuke mnpenonaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOINIETo
o0pa3oBaHMsl TaK U HAa YPOBHE CpeIHEro oOuero o0pa3oBaHUs, NPU OIpPEACICHUU
CONIepKATEIPHOW  XapaKTePUCTUKH Iee HW3ydeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpH3HAETCA (OPMHPOBAHHWE OCHOB
XUMUYECKOM HayKd Kak o00JacTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NESATEIPHOCTH 4YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJMYCCKOW TOYKH 3PCHHS TAaKOH TMOIXO0M K ONPEACICHHUIO IIeJeH H3ydeHUs
IIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHMsI TJIABHBIMU LEISIMU U3YUYEHUS MpeaMeTa « XUMUs»
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBisiroTcs:

dbopMUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIONICH

€CTECTBEHHO-HAYYHOW KapTWHBI MHPA, B OCHOBE KOTOPOMW JICKAT KITFOUCBBHIC MOHSATHSA,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPHHM XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C MCTOPHEH MX pa3BUTHS M CTAHOBJICHUS; (JOPMUPOBAHUE M PA3BUTHE
MIPEICTABIICHUIA O HAYYHBIX METOAAaX MTO3HAHUS

BCIIECTB W XUMHUYECKHUX PEaKIWi, HEOOXOAMMBIX JUII TMPUOOpPETEHUS YMEHUN
OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHYECKUX SBICHUHN, UMEIOIMIUX MECTO B
npUpoje, B MPAKTUUECKOW W TIOBCEAHEBHOW >KWM3HH; pa3BUTHE yYMEHUH M CIOCOOOB
NEeATEeTLHOCTH, CBSI3aHHBIX ¢ HAOMIOCHUEM U

OOBSICHCHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOICHHEeM TIpaBuUil 0e301MacHOTro
oOpalleHHsI ¢ BEIIECTBAMM.

Hapsimy ¢ aTuM coaepkarelnbHas XapaKTepUCTHKa IeJeH W 3a1a4 U3Y4YCHHS
npeaIMeTa B IPOrpaMMe M0 XMMHHM YTOYHCHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpaszoBanms. CeromHss B
MPENoJJaBaHN XUMHUU B OOJBINECH CTENEHW OTHAETCS MPEANOYTEeHUE MPAKTUYECKOU
KOMITOHEHTE COJIepKaHUs OOY4YCHUsS, OPUCHTHPOBAHHOW Ha TOJTOTOBKY BBITYCKHUKA
OIOIIe00pa3oBaTEIbHON  OpraHW3allii, BIAACIONIET0O HE HaOOpOM 3HaHUH, a
(GYHKIIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAaMU U YMEHUSMH AaKTUBHOTO
MOJIYYCHUS 3HAHUW M IPUMEHEHHUS UX B PEATbHON KU3HU JJI PEIICHUS MPAKTUUECKUX
3a/ay.
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B »TOl CBA3M npM U3ydeHHUH mpeaMeTa «XUMHUS» JOMUHHUPYIOLIEE 3Hau€HUe
IpUOOPETAIOT TaKUe 1NN U 33/1a49H, KakK:

ajanrtanus OOy4arommxcs K YCJIOBHSAM JUHAMHYHO PAa3BUBAIOLIETOCS MHPA,
(OopMUPOBAHNE MHTEINIEKTyaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM; (POPMUPOBAHUE
y oOydaromuxcsi KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLUMN), HUMEIOIINX
YHHMBEpPCAJIbHOE 3HAUEHUE Ul Pa3IMYHbIX BUAOB JIEATEIBHOCTH: PELICHUs MPOOieM,
MOMCKa, aHaian3a u 00paboTku nH(OPMaLIUK, HEOOXOAUMBIX
JUTS IPUOOPETEHNUS OTIbITA ICATEIBHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B TIO3HAHUU
XMMHH, @ TakXe s OLEHKH C TMO3ULIUKA SKOJIOIMYEcKON Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEILECTB U XMMHUYECKUX IPOIECCOB Ha OpPraHM3M 4YEJIOBEKA U IMPHUPOJHYIO
Cpey; pa3BHTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00YyYaroImUXCsA: CIOCOOHOCTH CAMOCTOSITEIBHO MPUOOpPETaTh HOBBIE
3HaHUA 10 XMMHUHU B COOTBETCTBMU C YKU3HEHHBIMHU IMOTPEOHOCTAMH, HCIOJb30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTUHU Ul TMOMCKAa W aHaju3a ydeOHOW u
HAYYHOTIONMYJSIPHOH HMH(POPMAIMH XUMHUYECKOTO CoJepKaHus; (HOpMUpPOBAaHHE U
pasBuTHE y  OOYYarOImIMXCS  aCCOUMATUBHOTO W JIOTUYECKOTO  MBIIIJICHHS,
Ha0JII0JaTEIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NpU IUIAHUPOBAHMM M TPOBEACHUM XHUMHUYECKOTO JKCIEPUMEHTA;
BOCIIUTAHUE Yy OOyYarommxcsi yOSKAEHHOCTH B TyYMaHHCTUYECKOW HampaBIEHHOCTH
XUMUHM, €€ BaXHOM pPOJIM B PEHIEHHH TJI00aJbHBIX MpPOOJEM paluOHAIBHOIO
IPUPOJIOTIOIB30BAHUS, TIIOMOJHEHUSI HHEPreTUYECKUX PEeCcypcoB M  COXpPaHEHUs
IPUPOJITHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTr0 OTHOLIEHHS K
OpUpOJIE M CBOEMY 3J0POBBIO, a TakXKe NPUOOPETEHHUS] ONbITa HCIOIH30BAHUS
MOJTyYEHHBIX 3HAHUU JJIS1 MPUHATHS TPAMOTHBIX PEIICHUH B CHUTYaIUsX, CBA3aHHBIX C
XUMHYECKUMH SIBJICHUSIMHU.

Henn w 3amauum  u3y4yeHUs mpeaMera «XHUMHUS» TONYYWIM TMOAPOOHYIO
METOJMYECKYI0 HHTEpIpeTanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOSHUS
IporpaMMBbl TI0O XUMHUW», Onarofaps deMmy o0OecredeHo 4€TKOe MPEICTaBICHHE O TOM,
KaKue 3HaHWsI 1 YMEHMSI UMEIOT MPsIMOE OTHOUICHHE K pealu3allud KOHKPETHON IIeJTH.

B ydyebnoM mmaHe cpemHero obimiero oOpasoBaHHsS MpeaMeT «Xumus» 0a3zoBOro
YPOBHS BXOJUT B COCTaB MpeAMETHOMN 00macTu « EcTeCTBEeHHO-HAYUHBIE TPEAMETHI.

OO1iee yncao 4acoB, PEKOMEHJOBAHHBIX ISl U3yYeHUs] XuMuu — 68 yacoB: B 10
kiacce — 34 gaca (1 gyac B Henemo), B 11 kinacce — 34 yaca (1 gac B Hezenio).
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COJEPXAHUE OBYUYEHUS'

10 KJIACC Teopern4eckue 0OCHOBbI OPraHMYeCKOM XUMHH

[Ipenmer opranuyeckoil XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepuaioB. Teopus CTPOCHHS OPTraHUYECKUX
coenuHennit A.M. bytiepoBa, e€ ocHOBHbIE MojoxkeHUus. CTpyKTypHbie (HOpMYIIbI
OpraHMYECKUX BEIIECTB. ['oMomorus, nzoMepus. XUMUYECKasl CBSI3b B OPraHUYECKUX
COEMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpeacraBnenre o KinaccUpUKAIMM OpPraHWYECKHX BemecTB. Homenkmatypa
OpPraHUYECKUX COCTUHEHUN (CUCTEMaTHUYeCKasi) U TPUBHAJIbHBIC Ha3BAHUS BaKHEHIIIMX
MPEACTABUTENIEH KJIACCOB OPTaHMYECKUX BEILIECTB.

JKcNepuMeHTAJILHbIE METOAbI H3YUEeHHUS BelleCTB H UX NMpeBpalleHuii

O3HakoMJiIeHHE C OOpa3laMM OpPraHWYECKUX BEIIECTB M MaTepuaiaMd Ha HX
OCHOBE, MOJEJIIMPOBAHUE MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJEHUE U OINUCAaHUE
JEMOHCTPAlIUOHHBIX OMNBITOB MO TMPEBPAICHUIO OPraHUYECKUX BEMIECTB IMpHU
HarpeBaHuu (IJ1aBJieHUuEe, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHM psAll. MeTaH U 3TaH — MPOCTEUIINE
NPEICTaBUTENN AJIKAHOB: (DU3UUYECKUE U XUMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHus U
TOpEHNs), HAXOXKACHUE B IPUPOJIE, OTYyUEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB W CTPOECHHE, TOMOJIOTMYECKMH psAd. OTHIEH W IPONHWIEH —
POCTEUIINE MPEICTABUTENN aJIKEHOB: (PU3NYECKHNE U XUMHUYECKHE CBOMCTBA (pEaKIUU
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallMM, OKHUCJIEHUS U MOJMMEpPU3ALUN),
NOJIyYEHHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHME CBOMCTBa (peakuus mnoiaumepusauuu). I[lomydeHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUNA pANl. ALIETUIIEH —
IPOCTEUIINN MPEACTAaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (p€akuuu THUIPUPOBAHHS, TAJIOIC€HUPOBAHMS, THApPATAlWN, TOPEHUs),
NOJIyYeHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (PU3MUECKME W XUMUYECKHE CBOMICTBa
(peakiuu rajoreHUpOBaHUS M HUTPOBAHUS), IMOJIYYEHUE M TpUMEHeHue. Toayon:

1
Kypcusom B TEKCTEe BBIICICHBI 3JIEMEHTHI COACpKAHUS Y4eOHOrOo MarepHuayia, KOTOPhIE H3Y4JarOTCS B
03HAKOMUTEIHFHOM IJIaHE U HE BKJIOYAIOTCS B COCTaB MpEeAMETHBIX pe3ynbTaToB ocBoeHust @OII COO Ha

0a30BOM YpOBHE.
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cocmas, cmpoeHue, usulecKue u XumuiecKue couUcmea (peakyuu 2ai02eHupo8anus u
HUMpPOBanus), noayuenue u npumerenue. TOKCHUYHOCTb apeHOB. ['eHeTHUeckas CBS3b
MEXIY yrieBOAOPOJAAMH, MPUHAIICKAIUMU K Pa3IMYHBbIM KJIACCAM.

[IpuponHble UCTOUHUKH YTI€BOAOPOAOB. IIpupoHbIil ra3 U NonyTHbIE HEPTIHBIE
ra3el. HeTpb 1 €€ nmpoucxoxaenue. CriocoObl epepadoTKu He(pTU: NEPETOHKA, KPEKUHT
(TepMHUYECKHM, KaTaduTHuecKuii), muponu3. [IpoaykTsl mnepepaboTku HedTH, HUX
IPUMEHEHUE B IPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib M NPOAYKTBI €ro
nepepadoTKHU.

JKCIepUMEHTAIbHbIC METOAbI M3YUYEeHHUSI BelleCTB M UX NpeBpPallleHUuH

O3HakomileHHE C O00pasuaMy IJJaCTMACC, KaydyKOB M PE3HHBI, KOJUIEKIUHU
«Heptp» u  «Yromp»,  MOJEIUPOBAHME  MOJEKYJl  YIJIEBOAOPOJOB U
raJIOr€HOIPOU3BOHBIX, IIPOBEICHNE NMPAKTUYECKON PadOTHI: IOJyYCHHUE STUJICHA U
W3Y4YEHHE €T0 CBOMCTB. PacuérHblie 3agaumn

Bbluucienus mo ypaBHEHUI0 XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TNPOAYKTa pEeakUWd MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM IPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OIHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTPOEHUE, (PHU3HUECKUE U
XUMUYECKHE CBOWCTBA (pEaKLMH C AKTUBHBIMH METAJJIaMH, TaJlOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHne. Bogopoanbie CBA3M MEXIy MOJEKyJlamMu cnupToB. JlelicTBue
METaHOJIa ¥ ITAHOJIa Ha OPraHU3M YeJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIEHTIUKONb U TIULEPUH: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJTOYHBIMU METaNIaMU, KauyeCTBEHHAs
peakiys Ha MHOTOATOMHbIE CUPTHI). JleiicTBUe Ha opraHu3M uyenoBeka. [IpuMenenue
[JIMLEPUHA U DTUIICHIJIUKOJIS.

deHo: CTpOeHNE MOJICKYJIBI, (PU3NYCCKHE U XMMHUYCCKHE CBOMCTBA. TOKCHUYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunbl u kemousl. DopMaIbACTUl, aleTaIbACTU: CTPOCHHE, (GU3HMUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM OKUCIEHUS M BOCCTAHOBJIEHUS, KaueCTBEHHBIC
peakuun), NoJly4eHHE U IPUMEHEHHUE.

Ayemon: cmpoenue, gusuueckue u xumuyeckue ceoucmea (Peaxkyuu OKUcIeHus u
80CCMAHOBNIEHUS), NOSYUEeHUEe U NPUMEHEHUE.

OAHOOCHOBHBIE TMpenebHble KapOOHOBBIE KUCIOTHL. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTpOoeHue, (U3MUecKue M XUMHYECKHE CBOicTBa (CBOICTBa, OOIIME s
KJlacca KUCJIOT, peakius 3TepuduKalim), nojiydeHue u npuMmenenre. CreapuHoBas u
OJICMHOBAs KUCJIOThI KaK MPEJCTABUTEIN BBICIIUX KaPOOHOBBIX KUCIOT. Mbllla KaK coJiv
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCICTBHE.
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Cnoxxnble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOSIU3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue »xupos. bruomornaeckas posib )KUPOB.

VYrieBoabl: cocTaB, KiaccH(UKAIUs YrIeBOAOB (MOHO-, IH- W TIOJUCAXAPHUIBI).
['moko3a — mpocTedmuii  MOHOcaxapua: OCOOCHHOCTH CTPOCHHUS  MOJICKYJIbI,
busnyeckie M XHMHYECKHE CBoicTBa (B3ammoperictBue ¢ ruapokcumom meau(ll),
OKHCIICHHE aMMHUA4dHbIM pacTBOpoM okcuna cepedpa(l), BoccranoBieHue, OpoxeHUe
TUIFOKO3b1), HAXOXKJACHUE B TIPHUPOJE, IPUMEHEHHE, OMOJoTHYecKas poiab. DOTOCHHTE3.
®pyKTO3a KaK U30Mep TIIHOKO3bI.

Caxaposza — npedcmasumens OUcaxapuoos, 2uopoau3, HaAxXoHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman m 1memmono3a kKak TpupoAHbIe ToiuMephl. CTpoeHHE Kpaxmalia |
HEeJUTI0NI03bl. DU3NYECKHE U XMMUYECKUE CBOMCTBA KpaxMala (THIPOJIn3, KaYeCTBEHHAs
pEAKILMS C UOJIOM).

JKCNepUMeHTAIbHbIE METOAbI M3YUEeHUs] BelleCTB M UX MpeBpPallleHui

[IpoBenenune, HAONIOACHUE U OIMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBECHHBIC pPEAKIMH OJHOATOMHBIX CIHPTOB (OKHCIICHWE 3TaHOJA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIEPUHA C
ruapokcugom Menu(ll)), ampaernioB (OKHCIEHHE aMMHUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom meau(ll), B3aumoelicTBrE KpaxmMaia ¢ HOJ0M), TPOBEICHHE
MPAKTUIECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4un

Bbluucienus mo ypaBHEHHI0 XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIEeCTBA WJIM NPOAYKTa pEaKUUH IO M3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

A30Tcoaep:Kalie OpraHnyecKue coeTuHeHUs!

Amunvl. Memunamun u aHuaun. cocmas, cmpoenue, usuyeckue u XumudecKue
ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMUL).

AMMHOKHCIIOTBI Kak aM(OTepHble OpPraHMYEeCKHE CcoeauHeHus. Du3udeckue u
XUMHUYCCKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIMIKMHA). brojornyeckoe 3HaYeHHE
aMUHOKHUCIIOT. [lenTuasl.

benkn Kak MpUPOAHBIE BBICOKOMOJICKYJISIPHBIC —coeauHeHHus. IlepBuuHasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa OCIKOB. XUMHUYCCKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHATypaIys, KaueCTBEHHBIC PEAKITUHN HA OCIIKH.

3KCHepI/IMeHTa.]'II)HI)le METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ

Habnronenue u onucanue 1€MOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OCJIKOB TPpHU

Harp€BaHWH, IBETHLIC PCAKIIUU OEJIKOB. BLICOKOMOJIeKyJIﬂpHLIe CoeaINHCHUA
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OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCAMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTCNCHb TMOJUMEPHU3AINHA, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX  COCIWHEHUUA —
MOJIMMEPHU3AIUS U ITOJTUKOHICHCAITHSI.

IInacmmaccol  (noausmuiien, NOAUNPONUTLEH, NOJUBUHUIXIOPUO, NOJUCTIUPOTL).
Hamypanvhotti 1 cunmemuueckue xayuyku (0ymaoueHoswviil, Xi0pONpeHoGulll U
u3onpeHoswlil). Bonokna: HamypaivHble (XJIONOK, wiepcmv, WENK), UCKYCCMBEHHble
(ayemammuoe 80JI0KHO, BUCKO3aA), CUHmMemuyecKue (Kanpox u 1a6cam).

JKcnepuMeHTAJIbHbIE METOAbl H3YUEeHUS BelleCTB M UX NMpeBpalleHuii

O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4qyKOB.

MexknpeaMeTHble CBA3H

Peanmm3zannst MeXNpeaMETHBIX CBS3€M NIPU M3YyYEHHM OpraHndeckor xumuu B 10
KJIaCCe OCYIIECTBIISIETCS YEpe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
IIOHATUM, TaK W IIOHATHUM, SBIAIOIIMXCS CUCTEMHBIMM Ul OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBICHWE, HAy4HbIM (DakT, THIIOTE3a,
3aKOH, TEOpHs, aHaliu3, CHHTE3, KiacCUUKaIus, NEPUOJUYHOCTb, HAOJIOJCHHUE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dwuszuka: MaTepus, SHEPrus, Macca, aToM, DJIEKTPOH, MOJIEKYJa, SHEPTeTUIECKUI
YpOBEHB, BEIUIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (hHU3HUECKUE
BEJTUYMHBI U €IUHUIIBI X U3MEPEHUS.

buonorusa: xnerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dorocuHTEe3, OWMONOrMUECKH aKTHBHBIC BemecTBa (OEnmKW, YIIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusa: MuHEpanbl, TOpPHBIC TOPOABI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,
PECYPCHI.

TexHonOTHSA: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIHLHOTO TUTAHUS, MOIOIIHE
CpencTBa, JIGKQpPCTBEHHBIE M KOCMETHYECKHE TMpemaparbl, MaTepHalbl U3
WCKYCCTBEHHBIX M1 CHHTCTHUECKHX BOJIOKOH.

11 KNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUYECKHUH 351IeMeHT. AToM. S Apo aToma, U30TONbL. DJIEKTPOHHAsS 000JI0UKa.
DHEPreTHYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIC OpOWTanmu, S-, P-, O- 3JIEMEHTHI
Oco0eHHOCTH pacnpeiesieHus SJEKTPOHOB MO OpOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIPEX NMePUOI0B. DIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

10
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[Tepuonnyeckuyt 3akoH u llepuoanueckas cucrema XMMUYECKUX 31aeMeHTOB J[.1.
MenneneeBa. CBsi3b NEPUOANUECKOTO 3aK0oHA U [lepuoandeckoit CUCTEMbI XUMHYECKUX
anementoB JI.MI. MenneneeBa ¢ COBPEMEHHOW TEOPUEM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX M CJOKHBIX BEIIECTB MO TPYINNaM W NEPUOJAM. 3HAYECHHUE MEPUOIUYECKOTO
3aKOHA B PA3BUTHU HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKas CBSI3b. BUIbl XUMUYECKOU CBSI3U (KOBAJICHTHAs
HEeMoJIipHAass ¥ TOJisipHAsi, HWOHHAs, MeTajuiMueckas). MexaHu3Mbl 00pa3oBaHUsA
KOBAJICHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. BasleHTHOCTh. DeKTpoOoTpULIaTeNbHOCTh. CTeneHb OKUCIeHU. OHBI: KaTUOHBI
Y aHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA
COCTaBa BeIIECTBA. THUIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB
OT THUIIA KPUCTALIMYECKON PEIIETKH.

[TonsiTne o0 pgucnepcHeIX cucTeMax. VICTUHHBIE W KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMmeHknaTypa HEOpraHUYECKUX
BeIIECTB. ['eHeTMYecKass CBSI3b HEOPraHWYECKHUX BEIIECTB, MNPHUHAICKANUX K
pa3IMYHBIM KJIaccam.

Xumnueckas peakuus. Knaccudukanus XMMUYECKUX peakuuil B HEOPraHUYeCKOn
U OpPraHMYecKON XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUS M
MIPEBPALIECHUS YJHEPTUU [P XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTuMble
peakunu. XuMH4EeCKoe paBHOBecUE. DaKTOPHI, BIUSIOMINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutuyeckass auccounanus. CunbHble U cnadble 3nekTponuthl. Cpena
BOJAHBIX pPACTBOPOB BEIIECTB: KHUCJAsA, HEUTpalbHas, wenouHas. [lowamue o
sooopoornom nokazamene (PH) pacmeopa. Peakuum wonHOro ooOmeHa. [ uopoaus
HEOp2aHUu4eCcKux u OpeaHudeckKux 6euecms.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [lonamue 06  snexkmponuze

pacniagos u pacmeopos coseu. lIpumenenue 31eKmpoausa.

JKcNepUMeHTAIbHbIE METOAbI H3YUEeHUS BeleCTB U UX NMpeBpalleHuil

HNemonctpanus tabnui «llepuoanueckas cuctema xumuueckux snemeHTon J[.U.
MeHneneeBa», W3ydeHUE MOJENCH KPUCTAIUTMUECKUX PEMIETOK, HAOIIOJCHHE |
OTNUCAaHUE JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3lioKEHUE TEPOKCHIA
BOJIOPOJA B IPUCYTCTBUM KaTAIM3aTOPA, ONMPEIACICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOpPA, PEaKIMh HOHHOTO OOMEHa), MPOBEICHUE

11
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MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKIm».

PacuérHble 3a1a4n
Pacuétel Mo ypaBHEHHUSIM XUMHUUYECKUX PEAKIMH, B TOM YHCJIE TEPMOXUMHUUECKUE
pacuéThl, pacuéThl C UCIIOJIB30BAHUEM MTOHATHS «MACCOBas JI0JIS BEIIECTBAY.

Heoprann4yeckasi xumust

Hewmeramnsl. Ilonoxxenne HemeramuoB B llepmoandeckol cuCTEME XMMHYECKHX
anemenToB J[.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHHS aTOMOB. PU3HUYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MpHMeEpe KUciopojna, cepbl, docdhopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETA/IOB (TaJlOr€HOB, CEphl, a30Ta,
dbocdopa, yriaepona U KpeMHHUS) U UX COCAMHEHUN (OKCHUJIOB, KHCIOPOACOICPIKAITUX
KHCJIOT, BOJIOPOJIHBIX COCTMHCHUN ).

[IpriMeHeHnEe BaXKHEUIIINMX HEMETAJJIOB U UX COCIUHECHUH.

Metamnbl. Ilonoxkenue wetamwioB B Ilepuoauueckoid cuUCTEME XUMHYECKHUX
anemenToB /.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHUS AIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB.  OOmue  ¢usuyeckue CcBoMcTBa  MeTaioB. CrulaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAMPSIKEHU METAJLJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIIOB (HATPHM, KaIui, KaJdbIllui, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6uue crnocoObl MoOJMydeHUs: MeTamuioB. Memannypeus. Kopposzus memannos.
Cnocobuvl 3auyumsl om xopposuu. lIppuMeHeHre METaIoB B OBITY ¥ TEXHHUKE.

IKCIEePUMEHTATbHbIC METOABI M3YYCHHUS] BelIEeCTB M UX NPeBPALICHUH

Nzyuenne komnekunu «MeTamabl M CIUIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHUE
HKCIEPUMEHTAJIbHBIX 3a7ady, HaAOMIOJEHHEe M ONUCaHHE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCUIA AOMUHHUS C PacTBOPAMHU
KHCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEaKI[MU HAa KATUOHBI METAJLIOB).

PacuéTHble 3aaa4n

Pacuérel maccel BemiecTBa WiIM 00BbEMA Ta30B IO HW3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MACCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMUYECTBa BEIIECTBA) MPOIYKTOB PEaKIMU, €CIIM OJHO M3 BEIECTB
UMEET MPUMECU. XUMMSI U KU3Hb

Ponp xumMum B 0OCCIICUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM W IHIICBOM
0€30MacHOCTH, Pa3BUTHH MEIUIIMHBI. [ToHATHE O HAyYHBIX METOJIaX MO3HAHUS BEILECTB
Y XUMHAYECKUX PEAKLIUM.

[IpeacraBnenuss 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIINIJICHHOTO MOJIYYCHUS
BAKHEHMIIINX BEILIECTB.

12
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UYenosek B MUpE BEILECTB U MAaTEPUAIOB: BAKHEUIIINE CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MATEpHaNIbl, KpPAaCKH, CTEKJIO, KEpaMuKa, MAaTepHaJIbI JUIS
AJIEKTPOHHUKH, HAHOMATEepUaJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YI00pEHUsI.

XUMHUSA MW 300pOBbE UEIOBEKA: IIpaBUjla MCIOJIB30BAHUA JIEKAPCTBEHHBIX

IpernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BaHUS MPENaparoB ObITOBOM XMMHU B
ITIOBCETHEBHOM KU3HU. MesKnpeaMeTHbIe CBA3H

Peanu3zamus MeXnpeaMETHBIX CBSI3€H MPU M3YYEHHUU OOIIeH W HEeOpraHMYecKOi
xumMuun B 11 Kjacce OCYIIECTBIIIETCS 4Yepe3 HCIOJIb30BAaHME Kak — OOLIMX
€CTECTBEHHOHAYYHBIX IIOHATUM, TaK W TIOHATHH, SBIIIOIINAXCA CHCTEMHBIMHU IS
OTJACJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE IOHTHS: HAYYHbIU (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiacCcU(UKalus, NEPUOJUYHOCTh, HAONIOJCHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®usuka: marepus, dHEpPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJA, DHEPreTUYECKHM YpOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ()M3MUYECKUME BEJIMYMHBI M EAUHUIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHbBI, OOMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHEpasibl, TOpPHbIE MOPOAbI, MOJE3HbIE HMCKOMAeMble, TOILIUBO,
pecypcehl.

TexHosorus: XuUMHYECKas IPOMBIIUIEHHOCTb, METAJUIYPIUsi, MPOU3BOIACTBO
CTPOMUTENBHBIX  MATEPUANIOB,  CEJIbCKOXO3SMCTBEHHOE  IIPOM3BOJCTBO,  IIMILEBas
IIPOMBIIIJIEHHOCTb, bapmaneBTUyeCcKast ITPOMBIIICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  NPEenaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAJOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

OI'OC  COO ycranaBnuBaer TpeOoBaHUS K  pe3yibTaTaM  OCBOCHHS
oOydJarormuMucs  mporpaMM  cpeaHero  oOmero  oOpa3oBaHus — (JIMIHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOM ISl pa3paOdoTKu
IUTAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS IMpOrpamMM CpeAaHero ooOiiero oOpa3zoBaHUs
SIBJISIETCSI CUCTEMHO/IEATETbHOCTHBIN MOAXO.

B cooTBeTrcTBMM € CHCTEMHO-IESTENBHOCTHBIM IIOAXOJOM B  CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeIMeTa « XUMHs» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHUsl BBIJCIIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUMCKON TPAKIAHCKOM HUIEHTUYHOCTH —

TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEICIICHNIO; HAINYUE
MOTHBAIUU K 00YUYECHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH M MCTOPUUYECKUX TPAIUIUK 0a30BOM HAYKHM XMMHUU;, TOTOBHOCTH
U CIIOCOOHOCTHh O0YYalOIIKUXCsl PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ yCTaHOBKaMH, TMPUCYIIMMHU  IEJIOCTHOM CHCTEME€ XHUMHYECKOTO
o0pa3oBaHMsl; HalU4We MPABOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH
CTaBUTH LIETTU

Y CTPOUTH KU3HECHHBIEC TUIaHBI.

JIMYHOCTHBIE PE3YJIBTATHI OCBOEHUS MPEAMETA «XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOH M BOCHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH U HJI€allaMU POCCUHCKOTO
Ipa)1aHCKOT0 00IIeCTBa, MPUHATHIMU B OOLIECTBE HOPMaMU U MpaBUIIAMH MOBEICHUS,
CIIOCOOCTBYIOLIMMH  TPOLIECCaM  CaMOMO3HAHMSI, CaMOpa3BUTUS M HPABCTBEHHOI'O
CTAHOBJICHUS JINYHOCTH O0YyUYarOIIMXCA.

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUA  mpeaMera  «XUMHUS»  OTPaXaroT
cOpPMUPOBAHHOCTh ~ OMbITA MO3HABATEJIbHONM W  MPAKTUYECKOW JIeATEIbHOCTU
oOyJaromuxcs Mo peaan3aliy NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YAaCTH:
1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUA O6yT-IaI0HII/IMI/IC$I CBOUX KOHCTUTYUHNOHHBIX IIPAaB U O6H33HHOCTef/'I,

YBAXKCHHA K 3aKOHY W IMPABOIOPAJAKY, HNPCACTABIICHHUA O COOHUAJIbHBIX HOPpMAxX M
ImpaBujIax MCKJINYHOCTHBIX OTHOILICHUM

B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEIBHOCTH TPH CO3JIaHUN
y4eOHBIX
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IIPOCKTOB, PCHICHHHU y‘IC6HBIX N IIO3HABATCJIbHBIX 34744, BBIIIOJHCHHH XHWUMHYCCKHX
9KCIICPUMCHTOB;
CITOCOOHOCTH TOHUMATh U IMIPUHUMATb MOTHUBBI, HAMCPCHHU:, JIOTUKY U apPTYMCHTBI

JPYTUX MPH aHAINA3E PA3INYHBIX BUIOB yUEOHOU NESTEILHOCTH; 2)
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

[IECHHOCTHOI'O  OTHOILICHUSA K HUCTOPUYECKOMY M  HAYYHOMY  HACIIEIHIO
OTEUYECTBEHHOW XHMMHH; YBa)XEHHMS K IPOLECCY TBOpPUYECTBA B OOJACTH TEOPUH U
IIPAKTUYECKOIO0 NIPUMEHEHUS XHMHH, OCO3HAHUS TOTO, YTO IOCTMIKECHHS HAYKH €CTh
pe3ysbTaT JUIMTEIbHBIX HAOJIOEHUM, KPOMOTJIMBBIX AKCHEPUMEHTAIbHBIX IOHUCKOB,
IIOCTOSIHHOI'O TPYyJa Y4YE€HBIX U NPAKTUKOB, HHTEpEca U IO3HABATEIbHBIX MOTHUBOB B
IIOJIyYCHHUH U ITOCIIECAYIOIIEM aHAIN3E

UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;
CIIOCOOHOCTH OIIEHHUBATh CUTYaIlMH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSIMH,

U IPUHAMATh OCO3HAHHBIE PELICHMS, OPUECHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHHUBAThb CBOE IIOBEACHUE U IIOCTYIKU CBOUX
TOBAPUILEH C MO3ULUN

HpPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUI ITHX TIOCTYIKOB; 4)
(popMupoOBaHUA KYJIbTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOT0 M 0€30MacHOT0 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHONICHHWSI K COOCTBEHHOMY (U3HUYECKOMY H ICHXHYECKOMY
3I0POBBIO; COOJIFOACHUS MPaBUII 0€30MaCHOTO OOpAIlleHHs C BEIIECTBaMU B OBITY,

HOBCCI[HGBHOﬁ KHU3HHU U B pr,Z[OBOfI ACATCIbHOCTH, IIOHHMMAaHHUsA HOCHHOCTH IIPpAaBHJI
HWHAWBUAYAJIBHOI'O H KOJIJICKTUBHOI'O 0e30macHOTO

MOBEJICHNUSI B CHUTYyalUsX, YIPOXKAKOIIMX 3J0POBBI0 M KU3HM JIIOJEH; OCO3HAHMS
NOCJIECTBUN U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS

aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)
TPYAOBOT0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBLCKON IEATEIIbHOCTH,

OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOW M JPYIMX BUIAX JEATEIbHOCTH; YCTAaHOBKH Ha
AKTHBHOE YYaCTHE B PELICHUY NPAKTUYECKUX 3a7a4 COLUATbHOU

HaIpaBJIICHHOCTH (B paMKaxX CBOEro KJacca, IIKOJbI); HWHTEpeca K MPaKTHYECKOMY
M3YYEHUIO MPOQECCUil pa3IMIHOTO POJIa,
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B TOM YHCJI€ Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHWUU MO0 XUMHUH, YBAKCHUS K
Tpyay, JIOASM TpyJda M pe3yiabTaram TPYAOBOM JEATEIbHOCTH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY WHIAMBUIYAJbHOHW TpPAaeKTOPUU oOOpa3oBaHus, Oymaymien
npodeccur M peanu3alnri COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M TOTPEOHOCTEH OOIIECTBA;
6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

9KOJIOTMYECKH 11€J1IeCO00Pa3HOT0 OTHOIICHUS K IPUPO/IE, KaK HCTOUHUKY
CYIIECTBOBAaHMS JKM3HU Ha 3emiie; MOHUMAaHUs TJI00aTBHOTO XapaKTepa dKOJOTHIECKUX

npoOJieM, BIUSTHUS

9KOHOMHYCCKHUX IIPOOCCCOB Ha COCTOAHHUC HpHpOI[HOﬁ 141 COHI/IaJ]I)HOﬁ CpCIbI;
OCO3HaHUuA H€O6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KeHI/Iﬁ XUMUMN U1 PCHICHUA

BOIIPOCOB PAllMOHAJIBHOIO IPHUPOAOIOJB30BaHNsA; AKTUBHOTO HENPHATHS JEHUCTBUM,
IIPUHOCALIUX BpE OKPYKAIOLIEH IIPUPOIHON
cpele, YMEHHs TIPOTHO3UPOBATH HEOJIArONPHUSATHBIE HSKOJIOIMUECKHUE IOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM W NOPEAOTBPAIIATh  HX; HaJIM4usl Pa3BUTOIO
JKOJIOTUYECKOTO  MBIIIJIEHUS, OJKOJIOTMYECKOM KYJIbTYPbl, OIIBITA JACATEIBHOCTU
HKOJIOTUYECKOHN HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA UMU B IIO3HABATEIIBLHOM,
KOMMYHHUKaTUBHOW W COLIMAJBHOW MpPAaKTUKE, CHOCOOHOCTH M YMEHHUS aKTHUBHO
IPOTUBOCTOSITH UACOJOTUU XeMOPOoOUH; 7) HEHHOCTH HAYYHOT'O MO3HAHUA:
c(OpMHPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKM M OOILECTBEHHOW MPaKTUKH; TOHMMAaHUS CHEU(PUKU XUMHH Kak
HayKH, OCO3HaHUs €€ posik B OPMUPOBAHUHI
pallMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHMM LEJOCTHOIO MpEACTaBIEHUs 00
OKPYXKalLIeM MUpE KaK O €JUHCTBE IPUPOJBI U YEIIOBEKA, B IIO3HAHUU IIPUPOIAHBIX
3aKOHOMEPHOCTEM U pElIeHUH TMpoOJeM COXpaHEHHs] MPHUPOJHOIO PaBHOBECHS;
yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JUJIsl COBPEMEHHOM LMBWIM3ALUU: B €€
TYMAaHUCTUYECKOM HANpaBIEHHOCTH M Ba)XXHOM pPOJM B CO3JAaHUM HOBOW Oa3bl
MaTepUaNbHONW KYJIbTYpbI, PELIEHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO PpPa3BUTHUS
YEJIOBEUYECTBA —  CBIPbEBOM, JHEPre€TUYECKOM, IHIIEBOM U DKOJIOTUYECKOMU
0€30M1acHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEUYEHUH YCIIOBUN YCIHEIIHOrO Tpyaa U
HKOJIOTHYECKH KOM(MOPTHON >KM3HU KaXKIOTO 4jeHa OO0IIeCcTBa; €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH: TIOHUMAaHMs CYIIHOCTH METOJOB IIO3HAHUA, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCMOIb30BaTh MOJTyYaeMble 3HAHUS I aHAu3a U
OOBACHEHMS SBJICHUM OKPY’KAIOIIET0 MHUpa M MPOUCXOASAIIMX B HEM HW3MEHEHHH,
yYMEHUS Je1aTh 000CHOBAHHbBIE 3aAKIIOYEHHUS] HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIINXCS
JaHHBIX C ILIEJBI0 MOJIYYEHUS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIbHO
MCIIOJIB30BaTh XUMUYECKUE 3HAHUS IS PEILICHUS
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npoOieM B pealbHbIX KU3HEHHBIX CHUTyallUsiX; HHTEpeca K

MMO3HAHUIO U HCCIIENOBATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUU C >KMU3HECHHBIMU
NOTPEOHOCTSIMU; UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3IMuHbIX cdepax
npodeccuoHanbHON

NEATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS yUeOHOr0 MpeaMeTa « XUMHUSH Ha YPOBHE
CpeaHero o0Iiero 00pa3oBaHus BKJIIOYAIOT:

3HAYUMBIC TUTST dhopmupoBaHuUs MHUPOBO33PEHUS 00yJaromuXxcs
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaXKAIOIIUE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEHU(UKY METOJIOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIeCTBO, DHEPIus, SIBJICHHUE,
MPOIECC, CHUCTEMa, HAy4dHbId (AKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEAOBaHUE, HAOIIOJICHUE, W3MEpPEHUE, OKCIEPUMEHT U JApYyrue);
yHUBEpCaIbHbIC yUeOHbIC IeUCTBU (I03HABATEIbHbIC, KOMMYHUKATUBHBIE,
peryisTUBHbBIE), o0ecreunBaomue GopMupoBaHue (HYHKIIMOHATBLHON TPAaMOTHOCTHU H
COIIMAJIbHOM KOMIIETEHIIMM O0YyYaromuXxcsl; ClIOCOOHOCTh 00YYaIOIIMUXCsl UCIIOIb30BaTh
OCBOEHHBIE MEXKJIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U YHHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLUANIbHOM MPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPaXalOT  OBJIAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBuA:
CaMOCTOSITeIILHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MTPOOIIEMy, BCECTOPOHHE €€

paccMaTpuBaTh; OMPEICIISTH LEIU JICSITEIbHOCTH, 3a/1aBasi MapaMeTpPhl U KPUTEPUHU UX

JIOCTHIKCHMS,
COOTHOCHUTB PE3YJbTAThl ACATEIBHOCTU C MOCTABICHHBIMU LEISIMH; HUCMOJIb30BAaTh MPU
OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI — BBIACHATh XapaKTEPHBIE
MPU3HAKK  TIOHATUM W yCTAHABIMBAaTh WX  B3aWMMOCBS3b,  HMCIIOJB30BATh
COOTBETCTBYIOIIME TOHATHUS I OOBSICHEHUS OTACTbHBIX (PAKTOB W  SIBJICHUIA;
BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIUY BEIIECTB U XUMUYECKHUX
peaKuunii;

YCTaHABJIUBATh TPUUYUHHO-CJIIEACTBEHHBIC CBSI3U MEXKIY U3YUYa€MbIMU SBJICHUSIMU;
CTPOUTH JIOTUUECKHE pacCCYXIeHUsl (MHIYKTHUBHBIC, JCAYKTHUBHbBIC, I10 aHAJOTHUH),
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BBIABJIATL 3aKOHOMCPHOCTH MW IPOTHBOPECUHHA B pPaCCMATPHUBACMBIX  ABJICHHUAX,
(l)OpMYJ'II/IpOBaTB BBIBOJIBI MW 3aKJIIOYCHUS, IMPHUMCHATHL B IIPOLCCCC IIO3HAHUA,
HCIIOJIb3YyCMBIC B XUMHWHU CUMBOJIMYCCKHC

(3HAKOBBIE) MOJIENH, PEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HAK
(cUMBOJ) 3yIeMeHTa, XUMHUYecKas (opMylia, YpaBHEHHE XUMHUYECKON peakiuu — Tpu
pelIeHnn y4eOHBIX MO3HABATENbHBIX M NMPAKTUYECKUX 3a7ad, IPUMEHATH HAa3BaHHbBIC
MOJICJIBHBIE TIPEJCTABICHUSA Ui BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3Yy4aeMBbIX
BEILECTB U XUMUYECKUX PEAKIIHIA.

Ba3oBhIe ucciieqoBarejLCKe 1eHCTBUA:

BJIaJCTh OCHOBAMM METOJOB HAy4YHOIO IIO3HAHUS BEIIECTB M XMMHYECKHUX
peakumii; GopMyaupoBaTh UEIHN U 3314l UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABIECHHBIE
U CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCH] B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /17151 (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJIEHUW; BJIAQJE€Th HABbIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOJM0JaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBAaTh €ro pe3yibTar, (GopmMyaupoBaTh O0O0OOLIEHUS U
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIIATH
000CHOBaHHBIM OTYET O MpoAENIaHHOM paboTe; MPUOOpETaTh OMNBIT YYEHUYECKOU
UCCIIEN0BATEIBbCKON U IPOEKTHOM JESATEIBbHOCTH,

IPOSIBIISATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PELLICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B MTO3HAHMUS.

Pabora ¢ nndopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HHPOpPMAIMK (HayYyHO-TIOMYJIsipHast
JUTEpaTypa XMMUYECKOTO COJAEpKaHUs, CIpaBOYHbIE MocoOusi, pecypcsl MHTEpHETA),
aHANM3UPOBaTh MH(POPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KpUTHUECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUMBOCThH; (HOPMYJIUPOBATh 3alpOChl U
IPUMEHSATH pa3IMYHbIE METO/IbI PU MOUCKE U 0TOOpE
uH(popMaIuu, HeOOXOUMMOM NJisi BBINOJHEHUS Y4E€OHBIX 3a/1ay ONPEAENEHHOIO THUIIA;

NpUOOPETaTh OIBIT UCIIOJIB30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUA M Pa3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATENILHO ~ BbIOUpATh
ONTUMAaJIbHYIO (POpMY MpeacTaBiIeHus: HHOPMAIUU
(cxembl, rpaguKu, AMArpaMMbl, TaOIHIIbl, PUCYHKH U IPYTHeE); UCIOJIb30BaTh HAYUHBIN
A3BIK B KAUECTBE CPEJICTBA PU pabOTe C XMMHUECKON
uHbopMaIet: MPUMEHITh MEXITpeIMeTHbIE ((hU3HUecKue U MaTeMaTH4EeCKHe) 3HAKU U
CUMBOJIBI,  (opMysbl,  a0OpeBUATyphl, = HOMEHKJIATypy,;  HCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.
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KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOM TEMbI B XO/I€ JUAJIOTA
W/WIA  JTUCKYCCUM, BBICKAa3blBaThb HJIeH, (OPMYyJIUPOBATH CBOU  IPENJIOKEHUS
OTHOCUTEJILHO BBIIIOJIHEHHS TPEMJIOKEHHOW 3aJlauyd; BBICTYNATh C MPE3eHTalUEn
pE3yNbTATOB IO3HABATELHOM JIEATEIHOCTH, ITOJYYEHHBIX CAMOCTOSITENBHO WIIH
COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
IPAKTUYECKON pabOThl MO MCCIIETOBAHUIO CBOWCTB M3y4a€MbIX BEIIECTB, pPeau3alluu
yueOHOro mpoekTa U (HOPMYIHpPOBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCJENOBAHUM NYTEM COIJAacOBaHUS MO3UIMI B XOAe OOCyXkJeHus H OOMEeHa
MHEHUSIMHU.

PeryJsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE IeiiCTBUS CaMOCTOSTEIBHO
IJIaHUPOBATH U OCYUIECTBJISITh CBOIO ITO3HABATEJIbHYIO

NEeATENBHOCTbD, ONPENEss €€ UENH U 3a/1a4i, KOHTPOJIUPOBATh U 110 MEPE
HEOOXOAMMOCTH KOPPEKTUPOBATh NPEIaraéMblii alrOPUTM JAEHCTBUN TpU
BBINIOJIHEHUH YYE€OHBIX U UCCIEA0BATENIbCKUX 3a/1a4, BEIOMpATh Hanboiee

s PexkTUBHBIN CrTOCOO UX PEHICHUs ¢ YYETOM MOJIYYEHUS HOBBIX 3HAHUHN O BEILIECTBAX U
XUMHUYECKUX PEAKIUAX; OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JECATENBHOCTA HA OCHOBE
camMOaHaju3a u

CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush» OTpaxkaroT:
c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKOU COCTABJISIIOIIEH €CTECTBEHHO-
HAy4YHOM KAapTUHBI MHpA, POJIU XUMUM B TIO3HAHUU SBJICHUU TPUPOABI, B
(bOopMHUPOBAHUN MBIIUICHUS U KYJIbTYPhl TUYHOCTH, €€ (YHKIIMOHATHLHOM TPAMOTHOCTH,
HEOOXOMMMOU ISl PEIICHHUs] TPAKTUYECKUX 33Jlad U DKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 3JIOPOBbIO W TMPHUPOJHOW CpENE; BIAJCHHE CUCTEMOU
XUMHUYECKUX 3HAHUI, KOTOPasi BKIIFOYAET: OCHOBOIOJIATat0IINE
MOHATHUS (XUMHYECKHI 3JIEMEHT, aTOM, JICKTPOHHAsI 000JI0UKa aTOMa, MOJICKYJIa,
BaJICHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas hopMyia
(pa3BépHyTas U COKpaIiéHHas), MOJib, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM,
YTJIEPOAHBIN cKeleT, GyHKIMOHATbHAS TPYIINa, paJiuKajl, U30MepHs, U30MEPHI,
TOMOJIOTHYECKHU PsiJi, TOMOJIOTH, YTIE€BOAOPObI, KHCIOPOJ U a30TCOAEPKAIIIHE
COCIMHEHHSI, MOHOMED, TTOJIMMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJICKYJISIPHBIC
COCIMHEHNS ); TEOPUHU U 3aKOHBI (TEOpHUS CTPOSHHUS OPraHUYECKUX BemiecTB A.M.
BytnepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUI
A3bIK XUMUH; MUPOBO33PEHUECKNE 3HAHUS, JIEKAIUE B OCHOBE MIOHUMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBIEHUM, (DaKTOJIOTUYECKHUE CBEICHUS O
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CBOMCTBaX, COCTaBe, MOJYYCHUU U OE30IMaCHOM MCIOJIb30BAHUH BAYKHEUIIINX
OpraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA;
chOpMHPOBAHHOCTh YMEHUUI BBISIBIIATH  XapPaKTEPHBIC MPU3HAKU
MMOHSATHUH,

yCTaHaBJIMBaTh HMX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME TMOHSATHS  IIPH
OMHMCAaHUM COCTaBa, CTPOCHUS U TPEBPAIICHUA OpPTraHUYECKUX COCTUHEHU;
c(hOpMUPOBAHHOCTh YMEHUH HUCIIOIH30BaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHONW) (POPMYIT OpraHHIECKUX
BEIIECTB M YPABHEHMH XUMHUYECKUX pEaKIUi, M3rOTaBIMBATH MOJEIH MOJIEKYII
OpPTaHUYECKUX BEIIECTB IS WUTFOCTPAIINH UX XUMHUIECKOTO U

MPOCTPAHCTBEHHOTO  CTPOCHUS;  C(POPMUPOBAHHOCTH  yYMEHUH  yCTaHABIUBATH
MPUHAIICKHOCTh M3YUYEHHBIX OPraHUYECKUX BEIIECTB IO MX COCTAaBY M CTPOCHUIO K
ompenenéHHOMY  KJIAcCy/TpyIie  COCOWHEHWH  (YIIeBOAOPOMABI,  KHCIOPOJA U
a30TCOJIEPKAINE COCTUHEHUS, BBICOKOMOJICKYJIAPHBIC COCAWHCHHS), JJaBaTh UM
Ha3BaHusi 1o cucremarnueckoir HomeHknatype (IUPAC), a Takke mNpUBOAUTH
TPUBUAJIbHBIE HA3BaHUS OTACJIbHBIX OPraHUYECKUX BEIHIECTB (ITWIICH, MPOIUJICH,
aleTWICH, OJTWICHIJIMKOJb, TIUIEPHH, ¢GeHon, ¢GOpMambIACTHI, aleTalbICTHI,
MypaBbUHAsI KUCJIOTA, YKCYCHAsl KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTCAPWHOBAS KHCIIOTA,
TIII0K03a, (pyKTO3a, Kpaxmani, LeUTI0I03a, TIHUIMH); CPOPMUPOBAHHOCTH YMEHHUS
OTIPENIEIATh BUBI XUMUYECKON CBS3U B OPTaHUYECKUX

COCMMHCHMIX (OMWHApPHBIE W KpaTHBIC); CHOPMHUPOBAHHOCTH YMEHHS TPUMCHSTH
IIOJIOKEHHUSI TEOpPUM CTPOCHMS oOpraHnueckux BemectB A.M. byrtmepoBa s
OOBSCHEHMsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI XapaKTEpPH30BaTh COCTaB,
cTpoeHue, (U3nYecKue u

XUMHUYECKHAE CBOMCTBA TUITWYHBIX MPEACTABUTEIICH PA3INYHBIX KJIACCOB OPTaHUYECKUX
BemecTB  (MeTaH, 9TaH, OTWICH, NPONMJICH,  areTWiIeH, OyraaueH-1,3,
MeTwiOyTaaueH1,3, O€H30J1, METaHOJ, 3TAaHOJI, ATHJICHTJWKOJb, TIUIEPUH, (EHOI,
areTanbIeTH ], MypaBbHHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WITIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HHUMH
YpaBHEHUSIMU  COOTBETCTBYIONIUX  XHUMHYECKUX PEAKIUHA €  HCIOJIH30BAHUEM
CTPYKTYPHBIX (opMys; CHOPMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh HMCTOYHUKU
YTJIEBOAOPOTHOTO

ChIpbst (HE(Th, MPUPOJHBIN Ta3, Yrojib), CIOCOOBI MX MEPEepadOTKH U TMPAKTHIECKOE
NpUMEHEHUE TMPOAYKTOB TIEpepadOTKH; CPOPMUPOBAHHOCTh YMEHHUH MPOBOIUTH
BBIYHCIICHUS TI0 XMMHYECKUM YpaBHEHHUSM (MacChl, 00bEMa, KOJUYECTBA HMCXOJTHOTO
BEIECTBA MJIM MPOJYKTa PEAKIIMH 10 M3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKITNH); CHOPMHUPOBAHHOCTH YMEHHH BIIaIETh
CHUCTEMO 3HaHMI 00 OCHOBHBIX METO/aX HAYyYHOTO TIO3HAHUS, UCIIOJIb3yEMbIX B XUMUU
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IpU W3YyYCHHH BEIIECTB W XUMHYECKUX sBJICHUN (HAOIIOJICHHE, W3MEpPEHHE,
AKCHEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BAaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIlUSX, CBA3AHHBIX C BEIIECTBAMHU
U UX IOpUMEHEeHHEM; C(OPMHUPOBAHHOCTL YMEHHH COOJI0O/aTh IpaBUjia MOJIb30BAHUS
XUMHUYECKOM TIOCY10M M J1abopaTOpHBIM 000PY/IOBAaHUEM, a TAKXKe MpaBUiia 0OpalieHus
C BEMIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIMSIMU TIO BBITIOJHEHUIO JA0OPATOPHBIX
XUMUYECKAX OIBITOB; C(HOPMHPOBAHHOCThL YMEHHH TUIAHUPOBATH U  BBITIOJIHATH
XUMHUYECKUN JKCIIEPUMEHT (MPEeBpAIllCHUs] OPraHUYECKUX BEIIECTB MPH HarpeBaHUH,
MOJy4YeHUE ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKI[UA OPTaHUYECKUX
BCIIIECTB, JCHATyparusi OEIKOB MpPH HAarpeBaHWW, IIBETHBIC pPEaKIUU OCJIIKOB) B
COOTBETCTBUM C IMpaBUJIaMH TEXHUKU O€30MACHOCTU MPHU OOpaIlleHUU C BEIECTBAaMU U
7a060paTOpHBIM  O0OpYIOBAaHHMEM,  MPEACTABIATH  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX pEAKIUM U
dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
chOpPMUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  AHAIM3UPOBATh  XMUMHUYECKYIO
uHdoOpMaIMIO, TOJIY4aeMyld M3 pa3HbIX HCTOYHMKOB (CpelcTBa  MacCOBOM
uHdopmaIu,
HuTepHeT u npyrux); copMupoBaHHOCTh YMEHUN COOJIIOATh TIPABUIa SKOJOTUYECKU
1eJ1eCO00pa3HOTOo
MOBEJICHUS B OBITY U TPYAOBOU JIESITEIHLHOCTH B LIEJISIX COXPAHEHUS CBOETO 37]0POBbs U
OKpYKaoUIEH MPUPOJHON CPEIbl, OCO3HABATH OMACHOCTH BO3ACHCTBHUS HA KUBBIC
OpPraHU3Mbl ONIPENEIIEHHBIX OPraHMYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszaress [TJIK,
MOSICHSITh HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHW3M YEJIOBEKA; JIJIsi 00YUYarOIIUXCS C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSI: YMEHUE TPUMEHSITH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM; I CIEMBIX U CIIa00BUISAITNX
00y4Jaronuxcsi: YMEHHE UCTIOIb30BaTh PElbehHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIIass U HEOpraHUYeCcKass XUMUSH)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUH: O XUMHUYECKOM COCTAaBJIAIOIIEN

€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJIEHUN IPUPOJBI, B
GbOpMUPOBAHUM  MBIIIJICHUS U KYJbTYpPbl ~JUYHOCTH, €€

(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUUECKUX

3aJ1a4y ¥ 9KOJIOTUYECKH 0O0OCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U TTPUPOTHOM
cpele; BIaJeHUEe CUCTEMON XMMHYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:
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OCHOBOIIOJIATAIOIINE TOHATHUS (XMMUYCSCKHIA JJIEMEHT, aTOM, U30TOII, S-, P-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, UOH, MOJIEKYyJIa, MOJb, MOJISIPHBIN
00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS,
XUMUYecKas CBsI3b (KOBaJICHTHAs, MOHHAS, METAJTMYECKas, BOAOPOIHAS ),
KpUCTAININYECKAs PEMIETKA, TUIIBI XUMUYECKUX PEAKIUNA, PACTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHIL, ANEKTPOIUTHUECKAS JUCCOLMALINS, OKUCIUTEIb,  BOCCTAHOBHUTEIb,
CKOPOCTh ~ XMMHYECKOU peaklul, XUMHUYECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (Teopus AIEKTPOIUTUYECKON

JIYCcCOLUaNK, nepruoandeckuii 3akoH J1.1. Menneneea, 3ak0H COXpaHEHUS

MacChbl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAILLCHHS SHEPTHUHU PU XUMUYECKUX
peaklusX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKUE
3HAHMS, JIEXKAIIUE B OCHOBE MIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
SIBJIEHUH, (PAKTOJIOTUYECKHE CBEJIEHHUS O CBOMCTBAX, COCTABE, OJYyYEHUHU U 0€30I1aCHOM
MCITOJIb30BAaHUHU BaKHEHUIINX HEOPTaHUUYECKHUX BEIECTB B OBITY U IPAKTUYECKON
NEeSATEIbHOCTH YEI0BEKa; C(HOPMUPOBAHHOCTh yMEHUI BBISIBJISITH
XapaKTEepHbIE NpU3HAKU  TOHATHM,

YCTaHaBJIMBATh HX B3dHMMOCBA3b, HCIIOJB30BATb COOTBCTCTBYIOIIUC ITOHATHA IIpu
OIIMCAHWH HCOPIraHNYCCKHUX BCIICCTB U UX npeBpameHHﬁ;

chOpMUPOBAHHOCTh ~ YMEHHMM  HCIOJIB30BaTh  XHUMHUYECKYIO CHUMBOJIUKY

JUISl COCTaBJICHUS bopmyn BEIIECTB U YpaBHEHUN XUMHUYECKUX
peakuuii, cucreMatuieckyto HomeHkIatypy (IUPAC) u TpuBuaibHbIe Ha3BaHUS
OTJEJIbHBIX HEOPTraHUYECKUX BEIIeCTB (yrapHblil ra3, yrieKUCIbli ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTh, IUTHEBAS COJA, TUPHUT U JPYTHE);
c(hOpMHUPOBAHHOCTb YMEHUI ONPEAEINIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSIX PA3JIMYHOIO COCTaBa, BUJl XUMUYECKOM CBS3U
(KkoBaJIecHTHasi, = HMOHHa“, METAJUIMYECKAsi, BOJOPOIHAs) B

COCIMHEHMSIX, THUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA

(aToMHas1, MOJIEKYJISIpHAS, HIOHHAS, METAJNIMYECKAsI ), XapaKTep Cpebl B BOJHBIX
pacTBopax HEOPraHUYECKUX COSAUHEHUI; C(HOPMUPOBAHHOCTh YMEHUHN YCTaHABINBATh
NPUHAIEKHOCTh HEOPIAHMYECKUX BEIIECTB 110 UX COCTABY K ONPEIEIEHHOMY
KJIacCy/Tpynie COeIMHEeHU (ITPOCThIE BEUIECTBA — METAJLIIbI U HEMETAJUIbI, OKCUJIBI,
OCHOBAHMSI, KUCJIOThI, aM(OTEpPHbIE TUIPOKCHUIbI, COJHN); CHOPMUPOBAHHOCTH YMEHHIA
PacKpbIBaTh CMBICH Niepuoandeckoro 3akona /.M. MenaeneeBa u 1eMOHCTPUPOBATh
€ro CUCTEMAaTU3HUPYIOILYI0, OObSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINHU;
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh AJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 neproaoB Ileproauyeckoil CUCTEMbI XUMUYECKUX
anemeHToB JI.M. MenpeneeBa, UCONB3Ys MOHATHUS «S-, P-, d-3JIeKTPOHHBIC OPOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XMMUYECKHX 3JIEMEHTOB U UX COEJUHEHUI MO MEpUoaM U rpymnnam
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ITepuoanueckoi cucTeMbl XUMHYECKUX diieMeHTOB [[.1. Menneneesa;
c(hOpMHPOBAHHOCTh YMEHHM XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMUICCKUC
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pa3IUYHBIX KJIACCOB, MMOATBEPKAATh

CYILIECTBOBAHUE TI'€HETUYECKOU CBSI3U MEXKIY HEOpPraHU4EeCKUMU
BEIIECCTBAMHU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
c(hOpMHPOBAHHOCTH YMEHMUS KJ1acCU(UITMPOBATH XAMHUYECKHUE
peakuuun

[0 pa3IMYHBIM TpPU3HAKaM (YHCIYy M COCTaBy pPEarupyrolnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, HU3MEHEHHMIO CTENeHeW OKHCICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaknuu, y9acTHIO KaTaiu3aTopa); ChopMUPOBAHHOCTh YMEHHM COCTABIISITh YPABHCHHSI
peaKUMil pa3InYHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPaBHEHHS PEaKIMii MOHHOTO OOMEHA, YYMTBHIBAsl YCIIOBUS,
IIPU KOTOPBIX 3TH PEAKIIUHU UIYT 10 KOHIIA;
c(hOpMHUPOBAHHOCTH YMEHUMN MPOBOAUTH PEAKIMH,  IMOATBEPKAAIOIINEC
Ka4EeCTBEHHBIN COCTAaB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
IMyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;
c(hOpMHUPOBAHHOCTH YMEHUMN PACKpBIBATh CYIIIHOCTh  OKHUCJIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHHS AJICKTPOHHOTO OajaHca 3THUX
peaKuui;
c(hOpMHUPOBAHHOCTh YMEHUI OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON

peakiuu OT pa3IudHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOrO0 PaBHOBECHUSI B
3aBUCUMOCTH OT BHelIHero BozzaeicTBus (mpunmun Jle [larense); chopmupoBaHHOCTD
YMEHUH XapaKTEpU30BaTh XUMUUECKHUE MTPOLIECCHI, JICHKAIINE

B OCHOBE MPOMBIIUIEHHOTO TIIOJYyYE€HUS] CEPHOM KHCIOTHI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTH MPEJCTABICHUIN 00 OOIIMX HAYYHBIX MPUHITUIIAX U HKOJOTHUUECKUX
npoOjieMax XUMHUYECKOTO0 MPOU3BOJACTBA; CHOPMUPOBAHHOCTh YMEHUW TPOBOJUTH
BBIYUCJIEHUS C HMCIIOJIb30BAaHUEM MOHSTHUS «MaccoBas JOJs BEUIECTBA B pPacTBOPE»,
OOBEMHBIX OTHOIIECHUN Ta30B MPU XUMHUYECKUX PEAKIUSIX, MACChl BEIECTBA WIIU
00bEMa Ta30B MO WM3BECTHOMY KOJWYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO W3
YYaCTBYIOIIMX B PeaklMU BEUIECTB, TEIJIOBOro 3¢ (dekTa peakunu Ha OCHOBE 3aKOHOB
COXpaHEHMSI ~ MacChl  BELIECTB, MPEBpAllCHUSI U  COXPAHEHUS  DHEPIUH;
c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MpaBuja MOJb30BAHUS XUMUUYECKOU MOCYI0N
U J1a00paTOpHBIM O00OpYJOBaHUEM, a TakXKe IpaBUjia OOpalleHusi C BeIIeCTBaMHU B
COOTBETCTBUM C MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JJTAOOPATOPHBIX XUMUUYECKUX OIBITOB,;
c(hOpMUPOBAHHOCTh YMEHUUW IIJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(pa3ioxeHue nepokcuaa BoJAOPOIa B MPUCYTCTBUM KaTaau3aTopa, ONpPEICICHUE CPEIb
pPacTBOPOB BELIECTB C MOMONIBI0 YHHUBEPCATBHOTO MHAWKATOPA, BIUSHUE Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XMUMHUYECKOM peakluH, peakiuu HOHHOro oOMeHa,
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KaueCTBEHHbIE peakluuu Ha cyibdpar-, KapOOHAT- U XJIOPUA-aHMOHBI, Ha KATHUOH
aMMOHMS, pEIIEHUWE OHKCIEPUMEHTAJIbHBIX 3aJady 1o TeMaMm «Meramiby U
«HeMerannel») B COOTBETCTBUU C MPaBUJIAMH TEXHHKHU 0€30MacHOCTU MpU oOpalieHuu
C BelecTBaMM U Ja0OpaTOPHBIM O00OPYJIOBaHHUEM, TMPEJCTABIATh PE3yIbTaThl
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA
u

bopMyIMpOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YIbTaTOB; C(HOPMUPOBAHHOCTH YMEHUMU

KPUTUYECKU aHAIU3UPOBATh XUMUUYECKYIO

uHdopMaIMio,  MOJy4aeMyld M3 pa3HbIX HCTOYHHMKOB (CpeICTBa  MacCOBOM

KOMMYHUKaluu, VHTepHET M Jpyrux); cHopMHpOBAaHHOCTH YMEHHMH COOJIIOIATh
npaBuia HKOJOTMYECKH LeIecooOpa3HOro TMOBEAEHUS B OBITY H  TPyAOBOHU
NESATEIbHOCTH B IIEJISIX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAIOIMIEH MPUPOIHOM
Cpenbl, OCO3HaBaTh ONACHOCTb BO3JCHCTBHSA HAa JKMBBIC OPraHU3MbI ONPENEIEHHBIX
BelIeCTB, MOHMMas cmbica mnokazatens [IJIK, moscHaATe Ha mpumepax crocoObl
YMEHBIIEHUSI U NPEIOTBPAILICHHUS] UX BPEAHOTO BO3JECHUCTBUS Ha OPraHU3M YEJOBEKa;
JUIsl OOY4YaroIIMXCA ¢ OTPAaHUYEHHBIMU BO3MOKHOCTAMHM 370POBbS: YMEHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHMSI BEIIECTB U XUMUYECKUX SIBJICHUN;
JUIS CIETBIX U CIa00BUASIINX O0YYaIOIINXCs: YMEHHUE UCII0JIb30BATh Peibe(hHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4eCKuX (OopMyIL.
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TEMATHYECKOE
IIJTAHUPOBAHUE

®denepanpHas padouast mporpamma | Xumusi. 10—11 xmaccer (6a30BbIil ypOBEHB)

10 KJIACC

Ne
/o

Haumenosaunue
pa3aeaoB U TEM
y4eOHOTO TIpeaMeTa

KonnuecTBO
4acoB

[IporpammHoe conepkanue

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJaroImMXCcs

Paszgeu 1. TeopeTruyeckue 0OCHOBBI OPraHU4YeCKON XUMHHU
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1.1

[Ipenmer

OpFaHI/I‘IEECKOfI XUMUU.

Teopus cTpoeHus
OpraHUYECKUX
coenquHeHui A.M.
byrtneposa

[IpenqMeT opraHM4EeCKOM XUMUU: €€
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJYYE€HUH HOBBIX BEILIECTB U
MaTteprasioB. Teopus CTpoeHUs
OPraHUYEeCKuX coeaquHeHnn A.M.
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CtpykTypHbIe (OPMYIIbl OPTaHUYECKUX
BEIIECTB. ['oMoorus, nusomepus.
XUMHUYECKAs CBSI3b B OPraHUUYECKUX
COCIMHEHUAX: KPaTHBIE CBS3U, G- U T~
CBSI3H.

[IpeacraBnenne o  KiaccudUKaAIUU
oprannyeckux BemectB. HomeHknarypa
OpPraHUYECKHUX COCIMHECHUN
(cucteMarnueckass) W TPUBHAJIbHBIC
Ha3BaHUA BAXHEHIIMX MPEICTABUTENECH

KJIACCOB OPraHuYEeCKUX BEILIECTB.
JKCIepUMEeHTAJIbHbIE MeTO/IbI
HU3Yy4eHUs BellleCTB " 170.¢
NpeBpaLlleHUI:

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTaHaBIIMBATh UX B3AUMOCBS3b.
[IpuMEHSTh MOTOKEHUS] TEOPUU
CTPOCHUSI OPTaHUYECKUX BEIIECTB A.
M. Bytneposa 1151 00bSICHEHUS
3aBHCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOCHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJIS COCTABJICHUS] MOJIEKYJIAPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaI€éHHon) (opMy OPraHUYECKUX
BEILIECTB.

OnpenensiTe BUIAbI XUMAYECKOW CBSA3U
(omuHaApHBIC, KPATHBIE) B OPTaHUYECKHUX
COEJIMHECHUSX.

PackpbIBaTh posib OpraHuyeCKON XUMHUHU
B IIPUPO/JIE, XapaKTEPU30BATH €€
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®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccer (6a30BbIi yPOBEHB)

O JlemoHcTparuu:

O 03HAKOMJIEHHE C 00pa3aMu
OpraHUYECKUX BEIICCTB M MaTeprajaMu
Ha UX OCHOBE;

a OTIBITHI IT0 IPEBPALIECHUIO
OpPraHUYECKUX BEIIECTB MPU HATrPEBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

O Jlabopatopubie ombIThI: [
MO/JIEIIUPOBAHUE MOJIEKYJI
OPTraHUYECKUX BEILIECTB

3HauYeHWEe B JKU3HM  4YeJIOBEKa,
WJUTIOCTPUPOBATH CBSI3h C JIPYTUMU
HayKaMH.

HabmronaTh 1 OUCHIBATh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
1 OIKMCHIBATH JJAOOPATOPHBIC OIBITHI U

MPaKTUYECKUE PabOTHI

Uroro no pazneny

Paznen 2. YrieBoaopoabl

2.1

[IpenenpHbIE
yIJI€BOIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IPOCTENIINE IPEICTABUTENN AJTKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeILeHHs U TOPEHUs),
HaXO0XKJEHUE B IPUPOJE, MOTYUEHUE U
pUMEHEHUE

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOLINE TIOHATUS TIPU
OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLICHUN OPTraHUYECKUX
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2.2

Henpenenbusie
yIJIE€BOJOPO/IBIL:
aJIKEHbI, AJIKATUEHBI,
AJIKHbI

AJIKEHBI: COCTaB U CTPOECHUE,
TOMOJIOTHYECKHUM psAll. DTUIIEH —
MPOCTEUIINI TTPEICTABUTEIb AJTKEHOB:
COCTaB, XUMHUYECKOE CTPOEHHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
(peakIiuu TUIpUpPOBAHUSI,
rajJjloreHUpPOBaHMS, TUIpATALIUH,

COECIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHON) (OPMYJT OPTaHUYECKUX
BELIECTB.

YcTaHaBiMBaTh MPUHA]IC)KHOCTD
BELIECTB K OIPEAEICHHOMY KJIaccy
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®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccer (6a30BbIi yPOBEHB)

OKHUCJICHHS ¥ TIOJIUMEPHU3ALINH )
HaXO0XJECHHUE B MIPUPOJIE, TTOTYyYCHUE U
MIPUMEHEHUE.

Ankanauensl: Oyraauen-1,3 u
MeTUIOyTagueH- 1,3, XuMuueckoe
CTPOCHHE, PEaKIIUsI OJIUMEPU3ALINH,
MpUMEHeHue (IJ1sI CUHTE3a MPUPOTHOTO
U CHHTETHUYECKOTO Kay4dyKa U PE3UHBI).
AJKWHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI PSI/I.
AlLleTWIIEH — NPOCTEUIINI
MPEJICTaBUTENb AJIKUHOB: COCTAB,
XUMHUYECKOE CTpOCHHE, PU3HUECKUE U
XUMUYECKUE CBOMCTBA (peaKiuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
TUApaTAIlii TOPEHUS ), HAX0XKICHUES B
pUpo/Ie, MOTYUYECHUE U MPUMEHEHUE

2.3

Apomartnueckue
YTII€BOJOPOAbI

ApeHbI: O€H30J1 ¥ TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYI,
(bU3UYECKUEe M XUMUYICCKHE CBOMCTBA
(peakiuu raJoreHUpoOBaHUs U
HUTPOBAHMS ), TOTYUCHUE H
npuMeHeHue. Biusaue OeH3o1a Ha
OpraHu3M 4esloBeKa. | eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

yIIEBOAOPOIOB IO
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTHYE€CKON HOMEHKIAaType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX TIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensaTh BUAbI XUMAYECKON CBSI3U B
MOJIEKyJaX YIrJIeBOJAOPOOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PU3NYECKHE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUILINE
CITOCOOBI TTOTYYSHHS TUITHYHBIX
MpEeACTABUTENICH pa3IMYHBIX KJIACCOB
YTJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOoJIa).

BBISBISATE T€HETUUECKYIO CBSI3b MEXKIY
YTJIEBOJIOPOIAMH M TIOATBEPKAATH €&
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKHUX
peakiuii C UCOJIb30BAHUEM

COCTaBy W
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CTPYKTYPHBIX (hOPMYIL.

30



®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccer (6a30BbIi yPOBEHB)

2.4

[TpupoHBIE HCTOUYHUKH
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Tpuponnsrii raz. [lomyTtHble HEDTIHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6b1 epepaboTKu HEDTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHUIA,
Katanutuyeckuid). [TpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITy. KameHHbIH
YTOJIb U IPOAYKTHI €T0 MepepadoTKHU.
JKCIepUMEHTAJIbHbIE METO/AbI

U3y4YeHHs] BelIeCTB H HX
NpeBpaLleHU:

O JlemoHcTpanuu:

g koJutekiuu «HedTb» u «YToiby;
g BUgeopparMeHT «BynkaHuzamms
PE3UHBDY.

O JIaGopaTtopHbIE OTBITHI:

d KauyeCTBEHHOE OIIpE/IEIICHHE

yriiepoja u BOJOPO/ia B OPraHUYECKUX

BEIIECTBAX;
d O3HaKOMJIEHHE C oOpasiamu

MJIacTMacc, KaydykoB M pe3uHsl; [0

MOJIETUPOBAHUE MOJIEKYTT
YTJIEBOJOPOIOB u
rajoreHONPOU3BOAHBIX. O

XapakTepu3oBaTh HICTOYHUKU
YTJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MIPAKTUIECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TI03HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1aOOpaTOPHBIE OTBITH U
IpaKTH4eCKue paboThl).

CnenoBaTh npaBuiamM 0e301acHON
paboThI B J1a0OPATOPUH TIPU
MCIIOJIb30BaHUU XUMUYECKOU MOCY/IbI U
00opy10BaHUs, a TAK)Ke MpaBUIaM
oOpallleHusl ¢ BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKLUSAMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OTIBITOB H
MPAKTHYECKHUX paboT MO MOIYICHUIO U
U3YYEHUIO OPraHUYECKHUX BEIIECTB.
IIpencraBiaTs pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOIIUX PEAKIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIICHUS IS
OTpEEICHHS MOJIEKYIISIPHOU (DOPMYJIBI
OpPraHUYECKOTO BEIIECTBa, I10
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[IpakTruueckue paboOTHI:

Ne 1. IlonyueHue 3THIIEHA U U3YUYEHUE €TO
CBOWCTB.

YPaBHEHUIO XUMHAYECKOUN PEAKIINH.
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00 PacuérHble 3aqa4u: CaMOCTOSTENBLHO INIAHUPOBATh U

0 ONIpeIENeHIE MOJIEKYIAPHOI OCYIIECTBIISITH CBOIO MO3HABATEIIbHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JIESITETbHOCTH

(GbOpMyIIBI OPTaHUYECKOTO BEIIEeCTBA 10
MaCCOBBIM JIOJISIM aTOMOB XUMUYECKHUX
HIIEMEHTOB;

g Pacy€ThI IO YPABHEHUIO
XAMHUYECKOUN peaKiuu

Wroro no pazneny 13

Paznen 3. Kucaopoacoaep:xamue OpranniecKue coeuHeHust
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3.1

CrupTtsl. PeHou

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TAHOJI, XUMHYECKOE
cTpoeHune, GU3NIEeCKUE U XUMHICCKHE
CBOMCTBA (peaKUU C aKTUBHBIMU
METaJUIaMU, TaJIOT€HOBOIOPOIAMHU,
ropeHue), npuMeHeHnue. BogopoaHas
CBs13b. DU3MOJIOTHYECKOE JICHCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJI0BEKa.

MHOroaroMHbI€ CIIUPTHI: STUJICHTJIMKOJIb
Y TIIUMLEPHUH, XUMAYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMHUYECKHE CBONCTBA
(B3aMMOACHCTBHE CO MIECTOYHBIMU
METaJuIaMU, KAYECTBEHHAs! PEaKklusl Ha
MHOT'OQTOMHBIE CITUPTHI).
du3noNIorudyecKkoe JeUCTBUE Ha
opranusm 4enoBeka. [[pumenenue
TJIMIEPUHA U DTUJICHTJIUKOJIS.

PackppIBaTh CMBICI H3y4aeMbIX
MOHSTUHN (BBISIBIATD UX XapaKTePHBIC
MPU3HAKH), YCTAHABIMBATH UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIIME TIOHATUS TIPU
OIMCaHUU COCTaBa, CTPOCHUS U
IpEeBpaLICHUI OpraHU4YeCKIX
COCIMHEHUN.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAILEHHON) (POpMYJT OPraHUYECKHUX
BEIIIECTB.

YcTaHaBnuBaTh NPUHAJIEKHOCTD
BEIIECTB K OINPEACTICHHOMY KJIacCy TIO
COCTaBY M CTPOEHUIO, Ha3bIBaTh UX IO
CUCTEeMaTUYECKON HOMEHKIIATYPE;
MPUBOIUTH TPUBUATHHBIC HA3BAHUS

®enon. CTpoeHUE MOJIEKYIIBL,
(bu3MYeCcKre 1 XUMUYECKHE CBOWCTBA
¢denona. TokcnyHOCTH (PeHOIIA, €TO
dbu3noIornYecKoe 1eicTBUE Ha
opraHusMm uesnoBeka. [[pumenenue
dbeHona

OTAEIBHBIX MPEICTABUTEIICH
KUCJIOPOJICOECPKALINX COCTUHEHNM.
XapakTepu3oBaTbh COCTaB, CTPOCHHUE,
npuMeHeHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
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3.2

AJLaeruabl.
KapOoHOBBIEC KHCIIOTHI.
Cnosxxnble 3(UpBI

Anpaerunbl: GopMambIeTua U
aleTagbJIeTu], XUMHYECKOe CTPOCHHUE,
bu3nYecKre 1 XUMUYECKHE CBOMCTBA
(peaKkiuu OKUCJICHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIINM), MOJydeHUE U
IIPUMEHECHHE.

OnHOOCHOBHBIE TIPECIbHBIE KAPOOHOBBIC
KHUCJIOTBI: YKCYCHAsl KUCJIOTa, XUMUYECKOE
cTpoeHue, GU3NIECKUE U XUMUYECKUE
CBONcCTBA (00IIMEe CBOMCTBA KUCIIOT,
peakius drepuduKaiyin), moJTydeHue u
npuMeHeHue. CTeapuHoBasi U 0JICMHOBAs
KHUCJIOTHI KaK MPEJCTABUTENH BBICIINX
KapOOHOBBIX KUCIOT. MblIa KaKk COJIu
BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE JECUCTBHUE.

Crnoxxnble 2UpBI KaK TPOU3BOAHBIC
KapOOHOBBIX KUCTOT. [ 'MIPOJINU3 CIOKHBIX
a¢upoB. Kupsl kak

CIOCOOBI MOTYYEHUS TUITUYHBIX
IpeCTaBUTENIeN Pa3TUYHbIX KJIACCOB
KHUCIIOPOICOIEPKAIUX COCTUHEHUN
(MeTaHoOma, 3TaHOJa, [IIUIEPUHA,
dbenona, bopmanbaeruaa,
aneTanbAeruaa, YyKCyCHOM KUCIIOTHI,
TJIFOKO3BI, CaXapo3bl, KpaxMaJa,
LIEJUIFOJIO3B]); BBISIBIISATH TEHETHUECKYIO
CBSI3b MEKy HUMH U MOATBEPKAATD €&
HaJINYUE YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLHM C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYIJI.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOEHHE U IPUMEHEHUE )KUPOB,
XapaKTEpHU30BaTh UX 3HAUCHHUE IS
KU3ZHENIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITaCHOCThH BO3JECHCTBHS
Ha >KMBBIE OPTaHU3MBbI OIPEIEIIEHHBIX
OpraHMYECKUX BEILECTB, MOACHATh Ha
IpUMEpPaxX COCOObl YMEHbIIECHUS

IIPOU3BO/IHBIE TVIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['MposIN3 )KUPOB

" IIPCOOTBpaAICHUA UX BPCAHOI'O
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3.3

YrineBoabl

VYTIIeBOIBI: COCTaB, KJIaCCU(PUKAIIUS
yIaeBOAOB (MOHO-, TU- U
noyicaxapuibl). ['roko3a — mpocTeimit
MOHOCaXapHI:

0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nuecKkrue 1 XMMUYECKUE CBOWCTBA
TUIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucnenue
aMMHa4YHbIM PacTBOPOM OKCHIa
cepeodpa(l), BoccraHoBieHue, OpoxKeHUE
[JIFOKO3bI), HAX0XKACHUE B IPUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, OMOJIOrnYecKas
POJIb B KU3HEACATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
U30MEp TITIOKO3HI.

Caxapoza — IIPEJICTABUTEIIb
IUCaxapuioB, THAPOJIU3  Caxapo3bl,
HaxO0XXJICHUE B MPUPOJAEC U MPUMEHCHHUE.
Kpaxman u nemmronosza Kak OpUPOJIHBIE
MOJIMMEPBI:  CTPOEHHUE  Kpaxmajia H
IEJUTIOI03b]I, (PU3NUECKHUE U XUMHUYECKUE

CBOMCTBA Kpaxmasa (rumponus,
KaueCTBEHHAs] peakuus C  HOJOM).
JKCIepUMeHTATbHbIE METOAbI
U3yYeHHus BelleCTB U 1704
NpeBpalieHu:

BO3JICHCTBYS HA OpTraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/JIBI TTO3HAHUS — ITPOBEICHUE,
HaOJI0/ICHUE U OMHCAHUE XUMHUECKOTO
JKcrepuMeHTa (J1a0opaToOpHbIE ONBITH U
MPaKTHYECKUE PabOTHI).

CrnenoBarh npaBuiaaM 0€30MacHOM
paboThI B 1abOpaTopuu Mpu
UCIOJIb30BAaHUU XUMHUYECKOU MOCYIbl U
000pyI0BaHUs, a TAKKe MpaBUiiaM
oOpallleHus ¢ BEIIECTBaMU B
COOTBETCTBUH C MHCTPYKIUSAMU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB U
IPAKTHYECKUX padOT MO MOJIYYECHUIO U
U3YYEHHUIO OPTaHUYECKUX BEIIECTB.
[IpeacTaBasTh pe3yabTaThl
AKCIIEpUMEHTa B (pOpMeE 3anucu
YPAaBHEHHMM COOTBETCTBYIOIINX PEAKIINI
U JIeJIaTh BBIBO/IBI HA X OCHOBE.
[IpoBOAUTH BHIYUCIEHUS IS
oTpeieNieHUs] MOJIEKYIIPHOU (HOPMYIIbI
OpraHUYeCcKOTo BEIECTBA, IO
YPaBHEHUIO XUMUYECKOMN peaKIuu.
CaMoCTOATENBHO TUIAHUPOBATh U
OCYUIECTBIISITH CBOIO MMO3HABATENbHYIO
NeSATEeIbHOCTD; MPUHUMATh AaKTUBHOE
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O JlabopaTopHBIE OIBITHI:

d TOpPCHHE CITUPTOB;

d B3aMMOJICHCTBHE TJIMLIEPHHA  C
rugpokcugom meau(ll);

d KaueCTBEHHbIE peaKiuu
aNbJIECTUI0OB (OKHCICHUE aMMHAYHBIM

pacTBOpOM  OKcuja  cepedbpa H
THJIPOKCHJIOM

meu(1l));

g B3aUMOJICMCTBME  KpaxMmalia C
noaom. O [Mpaktuyeckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM

KHCJIOTHI.

00 PacuérHrble 3agaun:

O ONPENETICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX DJIEMEHTOB U IO Macce
(o0BeMy) IPOIYKTOB CrOpaHus;

g PacyY€ThI IO YPABHEHUIO
XAMHUYECKOUN peakiuu

y4acTue B IpyNnmnoBoil yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kanue oprannieckue coeIuHeHust
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4.1

AMWHBEL.
AMMWHOKHUCIIOTHI. beku

AMMHBI: METUJIAMUH — MPOCTENIIHIA
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, GPU3NUIECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT HU3y4aeMbIX
MOHATUY (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
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®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccer (6a30BbIi yPOBEHB)

C KUCIIOTaMU M TOPEHUS), HAXOXKJIEHUE B
MIPUPOJE. AMMHOKHUCIIOTHI KakK
aM(oTepHbIE OPraHUYECKUE COCTUHECHUS.
duznyeckue MW XHUMHUYCCKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonornyeckoe 3HaueHUEe aMUHOKHUCIIOT.
CuHTE3 IIENTHI0B.

benku kak mpupoOaHBIE TOTUMEPHI.
[lepBuyHasi, BTOpUYHAS U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JICHATypalys, KaY€CTBEHHbIC PEAKIIMU Ha
OCJIKH.

JKCIepUMEHTAJIbHbIE METOAbI

U3yUYEeHUS BeleCTB M UX NMPeBPAIeHUI:
O JlemoHcTpamuu:
O nenatypaiusi 0€JIKOB IIPU HArPEBaAHUH;

OuBeTHbIe peakuu OEIKOB

COOTBETCTBYIOIIUE OHATUS TPHU
OMMCAaHUU COCTaBa, CTPOCHUS U
MpeBpaIICHU OPraHuYeCKUX
COE€JIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaléHHoi) (opMyJ1 OPraHMYECKUX
BCIIIECTB.

OnpenensaTs NPUHAJICKHOCTh BEIIECTB
K OIPENICIICHHOMY KJIacCy IO COCTaBy U
CTPOEHHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTACIBHBIX MTPEICTABUTEIICH.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
MpUMEHEeHUE, (PU3UYECKUE U XUMUYECKUE
CBOICTBA, Ba)KHEHIIIHE CITOCOOBI
MOJy4YEHHUS TUITUYHBIX MIPEJICTaBUTENICH
a30TCOJEpKAIMX COCTUHEHU
(MeTHIIaMHHA, TIUIMHA, OEIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE€ CBOMCTBA OCJIKOB; MOSCHATH
Ha MpUMepax 3HaAUYCHHUE OCJIKOB IS
OpraHu3Ma 4YeJ0BeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HA0JII01aTh U
OMHCHIBATH IEMOHCTPAI[MOHHBIN
AKCIIEPUMEHT.

CamocTosTeNBHO MJIAHUPOBATH U
OCYILIECTBIISITH CBOKO TTO3HABATEIBHYIO
JEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTH€ B IPYIIOBON yueOHOM
NEeATEeIIbHOCTU

HToro o pazneny 3

Paspget. S. BeicOKOMOJIEKYJIAPHBIE COeIMHEHUS
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5.1 |IlmacTtmaccel. 2 OcCHOBHBIE IOHATHSA XUMUH Brnanets nzygyaeMbIMU XUMHUECKUMHU
Kayuyku. Bonokna BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM: TOHATUSMU: PACKPBIBATh CMBICIT

MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3B€HO, | M3YYacMbIX MOHATHH U MIPUMEHSTH 3TH
CTEICHb MOJUMEPU3AIIUU, CPETHSS MOHATHS TIPH OITMCAHUN COCTaBa U
MoJIeKyJIsspHas Macca. OCHOBHBIE CTPOCHHUS BBICOKOMOJICKYJISIPHBIX
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX | OpPraHHYECKUX BEIIECTB,
COCTMHECHHUH — TIOJIMMEPHU3AIIHS | JU1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
noJimkoHaeHcanusa. IlnactMmaccel SIBJICHMIA.

(MOJIMATUIIEH, TTOJIUIIPOTHIIEH,
HNOJUBUHUWIXJIOPUL, TOJTUCTUPOIT).
HarypanpHblil 1 CHHTETHYECKHE KAydyKH

Hcronp30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTABJICHUS CTPYKTYPHBIX (hOPMYJT
BEILIECTB U YPABHEHUHN PEaKLUU
(6yTanneHoBbIH, XJIOPONPEHOBbIH U OJUMEPH3AIMH U TTOJUKOHICHCAIIUN.
M30IPEHOBBLIN). BolokHa: HaTypalbHble | ONUCHIBATH COCTaB, CTPOEHHUE, OCHOBHEIE
(XJIONOK, LIEPCTH, IIENK), UCKYCCTBEHHBIE | CBOMCTBA KaydyKOB, Haubosee

(azeTaTHOE BOJIOKHO, pacnpocTpaHEHHBIX BUJIOB IJIacTMacc,
BOJIOKOH; IPUMEHEHHE

BHCKO32a), CHHTETUYECKHUE (KApOH U B PA3JIMYHBIX OTPACIsX.

JIaBCaH). Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE

JKCNepUMEHTAIbHbIE METOIbI METO/1bl II03HAHHs — HAOIIOATE 1

M3y4eHHs! BEIeCTB H WX NpeBpameHnii: ONHCHIBATh TIEMOHCTPAIIMOHHBIH

HKCIIEPUMEHT
O JlemoHcTpanuu: p

0  o3HakomsieHme ¢  oOpasamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcC, Kay4yKOB

Uroro no pazneny 2
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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®denepanpHas padouast mporpamma | Xumusi. 10—11 xmaccer (6a30BbIil ypOBEHB)

11 KJIACC
Haumenosaunue
No KomnunuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3aeaoB U TEM [IporpamMmmuoe coaepxkaHue
m\n 9acoB 00yJarommxcst

y4eOHOro ImpeaMeTa

Paznen 1. Teopernueckne 0CHOBbBI XUMUM
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1.1

CtpoeHue aToMOB.
[Tepunonnueckuit
3aKOH U
ITepuoanueckas
CHCTEMa XMMHUUYCCKHUX
anemenToB JI.1.
Menneneena

Xumunyeckunii 3nemeHT. Atom. Cocras
aToma, U30TOMbI. DJIEKTPOHHAs
0005104Ka. DHEPreTUUYECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTANH, S-,
p-, d-, f-amemenThl. OcOOCHHOCTH
pacrpeiesieHus 3JIeKTPOHOB 110
opOuTaAIsIM B aTOMaX MajbIX U
OOJBIINX MEPUOIOB. DIEKTPOHHAS
KOH(Uryparus aTOMOB.
[Teprnoanyeckuii 3aKOH U
[lepuonnueckas cucreMa XUMHYECKUX
anemeHToB JI. 1. MenneneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauueckoil CHCTEMbI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XMMHYECKUX

AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U

CJIOKHBIX BCHICCTB II0 I'PYIIIIaM U
Inepuogam. 3HaueHHne NEpUOANICCKOIro
3aKOHAa U CUCTEMBI XUMHNYCCKUX

PackpbIBaTh CMBIC U3y4a€MbIX MOHATUN

(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBSI3b.
PackpbIBaTh CMBICH IEPUOANYECKOTO
3akoHa [[. 1. MenneneeBa u
JEMOHCTPUPOBATH €TO
CUCTEMATU3HPYIOLIYIO,
OOBACHUTEIBHYIO U IPOTHOCTHYECKYIO

(GyHKLIHH.

XapakTepu30oBaTh MEKTPOHHOE
CTPOECHHUE aTOMOB XUMUYECKUX
AIEMEHTOB 1—4 eproaoB, UCIIONb3YS
TIOHSATHS S-, P-, d-3JIEKTPOHHBIC
opOUTaIH, SHEPreTUYECKHE YPOBHHU.
OOBIICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIUHEHUN I10
nepuojam u rpynnam [lepuoanyeckon
CUCTEMBI

. 1. MenpaeneeBa
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anemenToB /.M. MeHnaeneeBa B
pa3BUTUHN HAYKHU.

3KCHepHMEHTaJII)HbIe METOAbI
H3YyYCHUA BeIeCTB H HX

npespamenuii: 0 Jlemonctpanuu:

Buner Tabmun «llepuogunyeckas cucrema
XUMHYECKUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CtpoeHue BeniecTna.
MHoroo6pasue
BEIIECCTB

CrpoeHue BemiecTBa. XUMUYECKAS CBA3b.
Bunp! (koBasieHTHast HEMOJSIpHAs U
MOJISIpHAsA, MOHHAS, METAJUTNYEeCKasi) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBsI3U (OOMEHHBIN U
JIOHOPHOAKIENTOPHBIN). Bonopoanas
CBSI3b.

BaneHntHOCTSB.
DIIEKTPOOTPULIATENBLHOCTh. CTENEHD
okucieHus. KaTnoHbl 1 aHUOHBL.
BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUS.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
TuIbl KPUCTAITNYECKUX PEIIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBophl. KonnuecTBeHHbIE

PackpbIBaTh CMBIC]T U3y4a€MbIX MOHATHN
(BBIACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MIPUMEHATH TH MOHSITUS MPU OMTMCAHUH
COCTaBa U CTPOCHHUS BEIIECTB, JJIA
O0OBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUI.

OnpenensTe BUAbI XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,

METaJUIMYeCKON, BOAOPOIHOM) B
COCIMHEHUSAX; TUIl KPUCTATUTMUECKOMN
PELIETKA KOHKPETHOTO BELIECTBA.
OrnpenensaTh BaJICHTHOCTh U CTETICHb
OKHCJICHUS XMMHYECKUX DJICMECHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBA.
ITpoBOAUTH BHIYUCIICHUS

C UCIIOJIb30BAaHUEM MOHATHS «MaccoBas
JI0JIs BelllecTBa B pacTBope». Bnaners
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XapaKTEPUCTUKHU PACTBOPOB (MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE).

HN3y4aCMbIMU XUMHUUYCCKUMU
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Knaccudukanus HEOPTaHUYECKUX
COCIMHCHUU. Howmenxkiarypa
HEOPTaHUYECKHUX BEILIECTB.
JKCIepUMeHTAIbHbIE MeTO/bI
U3y4YCeHUs BeLIECTB U HX
NnpeBpalleHuni:

O JlemoHcTpanuu:
0 Moaenu KpUCTaIMYECKUX PEIIETOK.
O PacuéTHrle 3a1aun:

O pPacydCThl C UCIIOJIb30BAHUCM ITOHATHA
«MaccoBas J0Js1 paCTBOPECHHOI'O
BCIICCTBa»

TOHSITHSIMH.
OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYCCKOHN pEaKIiy OT Pa3IMUHBIX
(bakTOpoB.

OnpenensTh XapakTep CMEIICHUS
XHUMHUYECKOTO PABHOBECHS B
3aBHCHMOCTH OT BHEIITHETO

BoznerictBus (npuniuin Jle Ilatense).

CocTaBisaTh ypaBHEHUS peaKIUn
Pa3JIMYHBIX TUIIOB; MOJTHBIC U
COKpalIEHHbIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBas yCIOBUS,
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1.3

XUMHUYECKHE PEAKIUN

Xumuueckas peakuus. Knaccudukarus
XUMHYECKUX pPEaKIMii B HEOPTraHUYECKOM
Y OpraHUYeCKON XUMUU. 3aKOH
COXPAaHEHHUSI MaCChl BEUIECTB; 3aKOH
COXpaHEHHUS U MPEBpPAIICHUS SHEPTUU
MIpY XUMUYECKUX PEaKIIUsX.

CKOpOCTb peakiiu, €€ 3aBUCUMOCTh OT
paznuyHbIX GakTopoB. OOpaTUMBbIE
peakunu. XMMUYECKOE PABHOBECHE.
DaKTOPbI, BIUSIONIME HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.

[Tpunuun Jle [larenbe.
DIIEKTPOIUTHYECKAS JIMCCOLIMAITHS.
CuiibHbIC U cllalble 37eKTpoauThl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHCJIas,
HeWTpaibHasl, menounas. Bonopoausli

MIPU KOTOPBIX ATH PEAKIIUU UAYT 110
KOHLIA.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHNE XUMHUYECKOTO
AKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI): 1O OMPEACIICHUIO CPEbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIIUI
MOHHOTO OOMEHA, BIUSHUIO Pa3TUYHBIX
(aKkTOpOB Ha CKOPOCTh PEAKIIHI.
CrnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCyA01 1 1a00paTOpHBIM
000py1I0BaHUEM.

[IpencraBiATs pe3ynbTaThl
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nokazarenb (PH) pactBopa. Peakiuu
WOHHOTO OOMCHA B OPraHMYCCKOW U
HEOPTraHWYCCKON XUMHH.
OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIC
peakimu. [lonsitne 00 3yIEKTpOIM3E
pPacIuIaBOB M pacTBOPOB COJIEH.

[Ipumenenune AJIIEKTPOJIN3A.
JKCIePpUMEHTATbHbIC MeTOAbI
H3y4YeHUs BELECTB U 170.4
NpeBpaLleHu:

O JlemoHcTpanuu:

g paziioKeHHe MepoOKCHIa
BOJZIOPOJIa B MPUCYTCTBUHU
katanu3aropa. U JlaboparopHbie
ombITel: O poBeneHne peakmmia
MOHHOT'0 OOMEHa;

O OIIPELIEJICHUE CPEelIbl PACTBOPOB
BEII[ECTB C TTOMOIIBIO YHUBEPCATHLHOTO
WHUKATOPA.

* [IpakTueckue paboThI:
Ne 1. Bniusiaue pa3nuyHbix (pakTOpoB Ha

CKOPOCTbh XMMHUYECKON PEAKIINU.
* PacuértHrle 3agaun:

O pacUdCThI 110 YPaABHCHHUAM XUMHUYCCKHUX

XUMHYECKOTO AKCIIEpUMEHTa B popme
3aIUCH YPaBHEHUM COOTBETCTBYIOIIUX
peaKkIui 1 JenaTh BEIBOBI HA X
OCHOBE.

[IpoBOAUTH BHIYUCTICHUS 10
YpPaBHECHUSAM XUMUUYECKUX PEAKIIUH, B
TOM YHUCJIE TEPMOXUMHUYECKUE PACUETHI
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peakuui, B TOM
TEPMOXUMUYECKUE PACUETHI

YHCJIC

Uroro no pazneny

13
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Pa3znen 2. Heopranuyeckasi xummsi
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2.1

MeTamiel

Meranel. [lonoxenne MeTaiioB B
Ilepponnueckoi cuCTEME XUMUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
meTaiioB. O6mue (pusnueckue cBoiicTBa
MeTawioB. [[puMeHeHne MeTaIUIOB B
ObITY, IpUpoJie U TeXHUKE. CIIIaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUH PsiT
HarpspkeHud MetamioB. O01me crnocoObl
noJiyueHus: MmetauioB. Koppo3zus
MmeTaiioB. CiocoObl 3alIUTHl OT
KOPPO3HH.

OO11as xapakTepuCcTUKa METANIOB
riaBHbIX noarpyni (IA-rpynma, [A-
rpynna) Ilepuoauueckoil cuctemsl
XUMUYECKUX IJIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCU]IA ATFOMUHUS.

OOmass ~ XapakTepuCTUKa  METaJJIOB
0OOYHBIX MIOATPYIIII (b-rpymm)
[lepponnueckold CHCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€[lb, LIMHK, XPOM, KEJE30.
Baxnenmme  coegUHEHUS  METaJIOB

(OKCHUIBI, TUIPOKCUJIBI, COJIN).
JKcnepuMeHTAJIbHbIE METO/bI
U3yUYEeHUs BelIeCTB " HX

PackpbIBaTh CMBICT U3y4a€MbIX OHATHN
(BBLIETATH UX XapaKTEepPHBIE PU3HAKN) U
MIPUMEHSThH 3TU NOHATHS MPU ONUCAHUU
COCTaBa U CTPOEHUS BEIIECTB, IS
O0OBSCHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHUU.

OOBsICHATB 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCAMHEHUN C YUETOM
CTPOEHUS UX aTOMOB U TOJIOKEHHUS B
[lepnognueckoun cucreme

XUMHUYECKHX daemeHToB J[. H.
Menneneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA METAJIJIOB, UX
BAXHEHIIINX COCAUHEHUM, TTOITBEPKIASL
ATO ONMKCAHUE MPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peakuii; MpUMEHEHUE METAIIJIOB B
Pa3TUYHBIX 00JIACTSIX, & TAKKE
HCIIOJIb30BaHUE WX JJIS CO3JaHus
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJJIOB

OT KOPPO3HUH.
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NpeBpaLleHu:

PaCKpBIBaTB CYIIHOCTb OKHUCJIMTCIIBbHO-
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O JlemoHcTparuu:
O xkomteknug «MeTasl U criasely. O

JIaGopartopHsble OTIBITHI: O

B3aHMOI[eI>’ICTBHC TuaApOKCHUIa

AJIIOMUHHUA C paCTBOpaMH KHCIOT H

HIGHO‘leﬁ; [0 xauecTBEHHEBIC pPCaKInu

Ha KaTHOHBI METAJIJIOB.

* [IpakTueckue paboTHI:

Ne 2. Pemenue skcnepuMEHTaIbHBIX
3a1a4 1o teMe «MeTamibb.

* PacuéTtHrle 3amaun:

O pacuersl Macchl (00beMa, KOJIUYECTBA
BEILECTBA) MPOAYKTa PpEAKIUH, €CIU
OJIHO M3 BEIIECTB JAHO B BUJE pacTBOpa
C  OIPEIEJIEHHOM MacCOBOM  J0JIEH
PacTBOPEHHOIO BEIlIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUI
IIOCPEJICTBOM COCTAaBIICHUS
AJIEKTPOHHOTO OaslaHca 3TUX PEaKIIUi.
[IpoBOIUTH peakuuu, MOATBEPKIAOLINE
XapaKTEpHBIE CBOMCTBA N3Y4aeMbIX
BEILECTB, PACIO3HABATH OMBITHBIM
IIyTEM MOHBI METAJLIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencTaBisiTh pe3yabTaThl
XMMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U fenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU Mocya0i 1 1a00paTOpHBIM
obopynoBanuem. [IpoBoauTh
BBIYHCIICHHS 110 YPABHEHHSIM
XUMHUYECKUX PEaKIUH.
CaMOCTOSTENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO MTO3HABATENIbHYIO
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JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIIOBON yIeOHOM
JESATeTLHOCTH
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2.2

Hemetamsl

Hemertannel. I[lonoxkeHrne HeMETalJIOB B
[lepuoauyeckoi cucTeMe XUMUYECKUX
anemenToB /.M. MeHpaeneeBa u
O0COOEHHOCTH CTPOCHHS aTOMOB.
DU3NIECKUE CBOMCTBA HEMETAIIOB.
AJIOTpOIHsI HEMETAIJIOB (Ha IpuUMepe
KHCJIOpOoa, cephl, hochopa u yriaepoa).
XVMMHAYECKHUE CBOMCTBA BaXKHEHILINX
HEMETaJIOB (TaJIOreHOB, CEPhI, a30Ta,
docdopa, yriaepoaa U KpeMHuUs).
OKcuapl HEeMETaIOB.
Kucnopoacoaepsxaniue KuciaoThI.

BOI[OpOIIHBIC COCOMHCHNA HCMCTAJIIIOB.

3KCHepHMeHTaJIbHLIe METOAbI

U3Y4YeHHUs1 BellecTB U HX
NpPeBPALLCHUN O
JleMoHCTpauuu:

O 00pasIel HEMETAJIOB,

O B3aMMO/ICVICTBUE MEJIA C A30THOU

KHUCJIOTOM pa3JIMuHON KOHIIeHTpauu. [
JlaGopaTopHBIE OIBITHI:

O Ka4CCTBCHHBIC PCAKIIMM Ha aHHMOHBI
N KaTHOH aMMOHHMA.

PackpbIBaTh CMBICIT H3y4aeMbIX TTOHSTHM
(BBIACISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSTH ATH TIOHATHSI IPY OTIMICAHUHT
COCTaBa M CTPOCHUS BEIIECTB, IS
00BSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUH.

OOBsACHATH 00IIIME 3aKOHOMEPHOCTU B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COCTMHEHUN ¢ YIETOM CTPOCHHS UX
ATOMOB U IOJIOKEHHS B
[Tepuonnueckol CHCTEME XUMUIECKUX
sanemeHToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XMMHYECKHE CBOICTBA HEMETAIIJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOTBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIMX XUMHYECCKUX
peaKuuil.

XapakTepru30BaTh BIMSHUE HEMETAIIOB
1 MX COCIMHEHHH Ha JKUBBIE
OpraHU3MBbI; OTIMCHIBATH IPUMCHCHHUE B
Pa3JIMUHBIX 00JACTAX MPAKTHICCKOMN
JIESITEIbHOCTH YEJIOBEKA.
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* [IpakTiueckue paboTHL: [lonTBEpKaaTh CyIIECTBOBAHUE

Ne 3. PemreHue skCriepuMeHTaIbHbIX TEHETUYECKOM CBA3U MEKITY

3as1ay o TeMe «Hemeramiby. HEOPraHWYECKUMH BEIIECTBAMH C

* PacuérHeble 3a1aun: TIOMOIIBIO YPABHEHUH

0 pacyeTsl Macchl BEIECTBA WM COOTBCTCTBYIOIMX XUMHUICCKIX
00beMa ra3oB 110 H3BECTHOMY peakim.

KOJIMYECTBY BELIECTBA, MACCE WIIH PackpbIBaTh CyIIHOCTb

00BEMY OJTHOTO U3 YYaCTBYIOIIUX B OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKIuu BEUIECTB; pacYCThl MacChl peakIuii IIOCPEICTBOM COCTABJICHHS
(0ObeMa, KOMYECTBA BEIIECTBA) AJIIEKTPOHHOTO OaJlaHCa ATUX PEaKIUil.
IIPOJYKTOB PEAKLIUHU, ECIIH OJHO W3 [IpoBOINTh peakluu, MOATBEPKIAOIINE

BCUICCTB UMCCT IIPUMCECHU
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2.3

CBs13b
HEOPTaHWYECKUX U
OpraHUYECKUX
BEIIECTB

Heoprannyeckue u opraHuuecKue
kucnoTel. Heopranmueckue u
opraHuyeckue ocHoBaHus. AMdOoTepHbIe
HEOPraHUYECKHE U OPTaHUYECKUE
coenuHeHus. I 'eneTnueckas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIICCTB

XapaKTEPHBIE CBOMCTBA N3YYaeMBbIX
BEII[ECTB, PACTIO3HABATH OTIBITHBIM
MyTEM aHWOHBI, PUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE W ONTUCAHNE XHMHYECKOTO
IKCIIEpUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboThl).

[IpeacTaBisiTh pe3yabTaThl
XUMHYECKOTO KCTIepUMEHTa B popme
3aMKCH YpaBHEHUN COOTBETCTBYIOIIMX
pEeaKIMii U eaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh npaBUiIaM MOJIb30BAHMS
XUMUYECKON MOCYyA0N U 1a00paTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIYUCJIEHUS T10 YPABHEHUSIM
XUMHYECKUX peakunid. CaMOCTOSTEIbHO
IIJIAHUPOBATH U OCYLIECTBIATH CBOIO
MIO3HABATEIIbHYIO JIEATEIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTHUE B
IpyNIOBOM y4eOHOU AeSTENbHOCTH
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Hroro no pazneny 17
Pasznea 3. XuMus M :KU3Hb
3.1. | XuMus U KU3Hb 4 Ponb xumuu B obecrieueHun PackpbIBaTh poJib XUMUU B PELLICHUH

AKOJIOTUYECKOM, SHEPTCTHICCKOU U
MUTIEBOI 0€30MaCHOCTH, Pa3BUTHU
MeauiuHbl. [IoHATHE 0 HAYYHBIX METOAAaX
MMO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKuuil.

[IpeacraBnenuss o0 OOMUX HAYYHBIX
MPUHITUTIAX MPOMBIINIICHHOTO TOMyYCHHUS
BOXHEHITMX BEIECTB (Ha MpuMepax
IPOU3BOJICTBA aMMuaka, CepHOU
KHUCJIOTHI, METAHOJIA).

YenmoBek B MUPE BEIIECTB, MATEPHUATIOB U
XUMHYCCKUX PEAKIUN: XUMHSI U 3I0POBHE
YeJI0BEKa; TIPaBUIIA UCIIOIb30BAHUS
JICKapCTBEHHBIX

SHEPTETHYECKHX, CBIPEBBIX H
AKOJIOTUYCCKUX TIPOOJIEM YEIOBCUECTBA,
OTHMCHIBATh OCHOBHBIC HATPABIICHUS
Pa3BUTHS XUMHYECKOW HAYKH U
TEXHOJIOTHH.

[IpuMenaTh npaBua 6€30MacHOTO
oOpallleHHs C BellleCTBaMHU,
WCITIOJIb3yeMBIMH B TIOBCETHEBHON
YKU3HU, TIPaBUJIa TTIOBEICHUS B IEIISAX
cOepeKeHUs 3/I0POBBS U OKPYKaIOIIen
PUPOTHON CPEbl; MOHUMATh BPE]I
(OIMacHOCTH) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBI OTIPEICTICHHBIX BEIIECCTB
cMbica ntokazatens [1JIK, mosicHATh
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IpernapaToB; IpaBuiIa 0€30MacHOTO
HCIIOJIb30BaHUs MIpEnapaToB ObBITOBOM
XUMHHU B [TOBCEAHEBHOM kU3HU. brITOBas
XUMHUYECKask FPAMOTHOCTh

Ha MpUMepax crocoObl YMEHBIIICHUS U
NpeAoTBPAICHUS UX BPETHOTO
BO3JEUCTBUSL.

AHaIM3UPOBATh U KPUTHICCKH
OIIEHUBATh UH(OPMAIIUIO, CBI3aHHYIO C
XUMHUYECKUMH MPOIECCaMH U X
BJIUSITHAEM HA COCTOSHUE OKPYKAIOLIEH
Cpebl.

Hcnonb30BaTh MOIy4YeHHBIE 3HAHUS U
npencTaBiieHus o chepax IesaTeTbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHUSAMHU, KaK OCHOBY JIJIsI
OpHEHTALlUU B BBIOOpE CBOEH Oyaylen
npoeccuoHanbHOM eI TeTbHOCTH.
[IpuHuMaTh ydyacTue B 00CYKICHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TpodIeMe 1
npeasiaratb BO3MOXHBIE ITyTH €&
penieHust

Hroro no paszneny 4
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOIT'PAMME
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