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®denepanphas paboyast mporpaMMa cpeiHero o0Iero oopa3zoBaHusl 1Mo
xuMuH (0a30BbI YPOBEHB) COCTaBIieHa Ha ocHOBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®enepanun»’, TpeGoBaHuii K pe3yibTaTaM OCBOEHHUS OCHOBHON
00pazoBaTeILHON MPOTPaMMBI CPEIHETO O0IEero 00pa3oBaHus,
npencTaBieHHbIX B DenepanbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM
CTaH/apTe CPEHErO 00LIEro 00pasoBanus?, ¢ yaétoM «KoHuemmu
MIperoAaBanus yaeOHOTo peaMeTa « XUMHUsT» B 00pa30BaTeIbHBIX
opranmn3auusx Poccuiickorn @enepannu, peaau3yolnX OCHOBHbBIE
00111€06pa30BaTENbHbIE TIPOrPAMMBD)® M OCHOBHBIX IIOJI0KEHHMI

[IpuMepHOii IPOrpaMMBI BOCTIUTAHUSI®.

HOACHUTEJIBHAS 3AITMCKA

OcHOBY MOJX0/I0B K pa3paboTke mpuMepHoi padoueii mporpammbel COO mo
XMMUH, K ONPEENICHNI0 00IIeH cTpaTeruy 00y4IeHusI, BOCIIUTAHUS W Pa3BUTHS
00yJaromuxcs CpeCTBaMU yIeOHOTO mpenmeTa «XuMus» st 10—11 xraccos
Ha 0a30BOM ypOBHE COCTaBWJIM KOHIeNTyanbHEIe monokeHus GI'OC COO o
B3aUMOOOYCIIOBIEHHOCTH LIENIeH, COJepIKaHMs, Pe3yIbTaTOB 00ydeHUs 1 TpeOo-
BaHUIl K YPOBHIO ITOJITOTOBKH BBIITYCKHHUKOB.

B cooTBeTCTBHMY € TaHHBIMH HOJ0KEHUSIMHE IIpUMepHast pabodas mporpamma
COO (6a30BbIil ypOBEHbB): YCTAaHABIUBAET 00s13aTeNIbHOE (MHBAPUAHTHOE) TPEJI-
METHOE COJIepKaHue, OIpeIesieT KOJTHIECTBCHHbBIE M KaUeCTBEeHHBIE €T0 Xapak-
TEPUCTUKU Ha KKAOM dTalle M3y4YCHHs MpeaMeTa, MpeayCcMaTphBaeT IpHH-
LUIBI CTPYKTYPUPOBAHUS COACPIKAHUS U paclpeneieHns ero mo Kjaccam, oc-
HOBHBIM pazjiesiaM M TeMaM Kypca; JaéT NpUMEpHOe pacrpereleHne yIeOHbIX
YacoB M0 TEMAaTHYECKUM pa3JiesiaM, PEKOMEHYeT IPUMEPHYIO ITOCIIE0BaTEb-
HOCTb M3Y4EHUS OTJAENBHBIX TEM Kypca C y4ETOM MEXKIPEIMETHBIX U BHYTPHU-
NIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTro Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH

1 ®enepanbueiii 3akon ot 29.12.2012 Ne 273-D3 (pen. ot 16.04.2022) «O6 06pazosa-
Huu B Poccuiickoii @enepannm.

I[Tpuka3 MunoOprayku Poccun ot 17.05.2012 Ne 413 «OG6 yTBepkaeHHU (eaepasb-
HOT'0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHapTa CpeHero oouero oopasosa-
HUSA»

«KoHrenuus npenogasanus yueGHOro npeameTa «XuMus» B 00pa3oBaTelIbHBIX Op-
ranmanuix Poccuiickoit denepanum, peaqn3yronyx OCHOBHEIE 00IIe00pa3oBaTeb-
HBle IporpaMMel» (yTB. pemenneM Komrernn Munnpocsemenus Poccun, nporoxon
o1 03.12.2019 Ne [TK-4BH).

[MpumepHas nmporpamma Bocrutanus (ogoOpeHa pemenueM (eepaabHOro yaeOHo-
METOANYECKOro 00bEeqMHEHH 10 00meMy oOpa3oBaHuio, MpoTokoa oT 02.06.2020
Ne 2/20).



yuamuxcst 10—11 kmaccoB; 1aéT METOOUUYECKYIO MHTEPIIPETALMIO LIETIEN U3y-
YEeHUsI IPeIMETa Ha YPOBHE: COBPEMEHHBIX PHOPUTETOB B CHCTEME CPEIHETO
o0mero o0pa3oBaHMsA, COICPKATEINBHON XapaKTEPUCTUKH IUIAHHPYEMBIX pe-
3yJIbTaTOB OCBOEHHsS OCHOBHOW 00pa3oBaTeIbHOW NPOrpaMMBI CPEAHEro 00-
1ero o0pa3oBaHus (JINYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX ), OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIHFHOH IESTEIbHOCTH YUSHHKA [0 OCBOCHUIO CO/IEpKa-
Hust ipeameta. [1o BceM Ha3BaHHBIM MO3MLMSAM B IpOrpaMMe CoOJIIo/IeHa Tpe-
eMCTBeHHOCTS ¢ [IpumepHoii paboueii mporpaMmoii o0CHOBHOTO 001ero o6paso-
BaHM N0 XuMuH (U1t 8—9 kiraccoB 00pa3oBaTeNbHBIX OpraHu3alnii, 0a30BbII
ypOBEHb)°,

JlanHasi mporpamMMa sIBJIsSeTCS OPHEHTHPOM JUIS COCTAaBICHUS paboUmX Ipo-
rpaMM, aBTOPBI KOTOPBIX MOTYT NPEIJIOKHUTh CBOH IMOIXOMX K CTPYKTYpHUpPOBa-
HUIO 1 TIOCIIEI0BATEIIbHOCTH H3yUeHNS YIeOHOTO MaTepuaia, a TakXke CBOE BU-
JICHUE OTHOCHTEIIFHO BO3MOXXHOCTH BBIOOPa BapHATHBHOW COCTAaBIIAIOIICH CO-
JepKaHMs TIPeIMeTa JIOTOTHNUTEIBHO K 00s3aTeNbHON (MHBAPHAHTHOW) YacTH
€ro coJiepKaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O
HPEIMETA «XUMMUA»

Xumudeckoe 00pazoBaHUe, TOTyIaeMOe BHITYCKHUKAMH Cpe-Hel IIIKOJEI,
SIBIIIETCS. HEOTHEMIIEMON YacThI0O UX 00pazoBaHHOCTH. OHO CIIY)KHT 3aBepIla-
IOITNM 3TaIllOM PeaTu3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE KIIIO-
YeBBIX [ICHHOCTEH, MPUCYIUX IETIOCTHON CHCTEME XUMUUECKOT0 00pa30BaHusl.
OTH [IEHHOCTH KacaroTcs TIO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHUSI MUPO-
BO33pEHHS U 00IIeH KyJIbTyphl 4EJIOBEKa, a TAKXKe 3KOJOTHYECKH 000CHOBAH-
HOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM cpene. Peannsyercst Xxumu-
4YecKoe 00pa30BaHUE yUaIIUXCsl CPEAHEH IIKOJIBI CPEACTBAME YY€OHOTO MpeI-
MeTa «XUMHUS», COAEpKaHUE U MOCTPOEHUE KOTOPOIO OIpenesieHbl B IpPO-
rpamme ¢ y4€ToM creln( KN HayKy XUMHAH, e€ 3HAYCHHUS B TIO3HAHUH TIPUPOIBI
U B MaTepPHAILHOW )KH3HH O0OIIECTBA, a TAKXKE C YIETOM OOIINX LIeJIeH U MPUH-
LIUIIOB, XapaKTEPHU3YIOINX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro 00-
miero obpasoBanus B Poccuiickoii @eaepanuu. Tak, Hanpumep, npu GopMupo-
BaHHMM COAEpXKaHUS NpeaMera «XUMUS» YUYTEHbI CIEIYIOUIUE MOJOXKEHUs O
crien(uKe ¥ 3HAYCHUH HAYKU XUMUH:

XUMHA KaK 3JJEMEHT CHCTEMBI €CTECTBEHHBIX HAayK HI'PAeT 0COOYIO POIIb B CO-

BpEMEHHOW ITUBWIIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUaNbHON KYJb-

Typel. OHa BHOCHUT CBOW BKJIaJ B (HOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO

[MpumepHas pabodast mporpamMMa OCHOBHOTO 00Iiero oO6pa3oBaHus 110 XuMuH (6a3o-
BBIif YPOBEHB) (1151 8—9 Ki1accoB 00pa3oBaTeIbHBIX OpraHu3aimii) (ogo0peHa pere-
HUEeM (efepantbHOro y4yeOHO-METOIUYECKOro 00beANHEeHU N0 o0meMy o0pa3oBa-
HHIO, TIpoToKoi 3/21 ot 27.09.2021).



MBIIIJICHUS], B CO3[aHHUE IIEIIOCTHOTO PEICTABICHIUS 00 OKPYKAIOIIEM MHpPE

KaK O €JUHCTBE IPHPOABI U YETOBEKA, KOTOPOe (hOPMUPYETCSI B XMMUHU Ha

OCHOBE IIOHUMAaHHS BELIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHUPa, OCO3HA-

HUS B3aHMOCBSI3U MEXAY CTPOSHHMEM BEIECTB, UX CBOMCTBAMM U BO3MOX-

HBIMH 00JIaCTSIMHU IPUMEHEHHSI.

TecHO B3aMMOJEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMM, XMMHsS cTasa
HEOTHEMJIEMOH YacThbl0 MHPOBOW KYJIbTYpPBI, HEOOXOAUMBIM YCIIOBHEM
YCIENIHOTO TPYAA U KM3HU KaXXJ10T0 wieHa oOmiecTBa. CoBpeMeHHAs! XUMUS
KaK HayKa CO3UJaTeNbHasi, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha
peleHne TI00aNbHBIX MPOOJIEM YCTOWIMBOTO Pa3BUTHS UEIOBEYECTBA —
CBIPbEBOH, SHEPTETHYECKOW, MHUINEBOH, SKOJOTMYECKOW OE30macHOCTH |
OXPAaHBI 30POBbSL.

B cootBercTBuu ¢ obutmmu nesimu u npuHIunamMu COO copeprkaHue mpe-
Meta «Xmmusn» (10—11 xmaccel, 6a30BbI YPOBEHb U3YUCHIST) OPHCHTUPOBAHO
MIPEUMYIIECTBCHHO Ha OOIIEKYIbTYpPHYIO OATOTOBKY O00Y4YaIOIIMXCsI, HE00XO0-
JUMYI0 MM A BBIPAaOOTKHM MMPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEUIHOI'O
BKJIFOUCHHS B KHU3Hb COLIMYMa, POJIOJDKEHUS] 00pa30BaHus B Pa3IM4HbIX 00a-
CTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIomuMe IpeaMera « XUMHUsA» ABISIOTCA 6a30Bble Kypcehl — «Opra-
HU4YecKas XuMusa» 1 «O011ast 1 HeopraHn4eckas XMMHUI», OCHOBHBIM KOMIIOHEH-
TOM COZIep’KaHHsI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOI HAYKH: CHCTEMa 3HAHHUH
10 HEOPTaHUUYECKOH XMMUH (C BKIIOYEHHUEM 3HAHWH U3 00LIel XUMHUN) U Opra-
HU4YeCKOM Xxumuu. POpMHpPOBAHME NAHHOM CHCTEMBI 3HAHUI NPU U3y4EHHH
IIpeaMeTa 00ecTeYnBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pasns Be-
IIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUH XUMHHU.

CrpykTrypa conepxaHus KypcoB — «Opranuueckas Xumusi» u «O0mas u
HeopraHuyecKas XMMuUs» chOPMHUPOBaHA B IPOTPaMMe HAa OCHOBE CHCTEMHOTO
MO/IX0/1a K U3YUEHHUI0 yueOHOro MaTepuasa u 00yCIIOBI€Ha HCTOPUIECKH 000C-
HOBaHHBIM Pa3BUTHUEM 3HAHUI Ha ONPECIEHHBIX TEOPETUUECKUX YPOBHsX. Tak,
B Kypce OpraHHYeCKOH XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCH-
YEeCKOH TEOPHUH CTPOCHUS OPTraHWYECKHUX COSAMHEHHH, a TaKKe Ha YPOBHE CTe-
PEOXMMHUYECKHX H 3JIEKTPOHHBIX NPEICTABICHUH 0 CTpoeHUH BemecTB. CBefe-
HUS 00 M3y4aeMbIX B Kypce BEIIeCTBaxX JAl0TCSA B Pa3BUTHH — OT YIIIEBOAOPO-
JIOB 10 CJIOXHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHWH. B Kkypce oprannde-
CKOW XMMMH TOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE B OCHOBHOM ILIKOJIE IEPBO-
HavyaJIbHbIE MPEACTAaBICHNUS O XMMHUYECKON CBS3H, KIACCH(PUKAIMOHHBIX IPHU-
3HaKax BEILIECTB, 3ABUCIMOCTH CBOWCTB BEILIECTB OT UX CTPOCHHSA, O XUMUYE-
CKOM peaKIHH.

[Tox HOBBIM yIJIOM 3peHus B IpeaMeTe « XUMHs» 0a30BOT0 YPOBHS paccMart-
pUBAETCS N3YYCHHBIN B OCHOBHOM ITKOJIE TEOPETUIECKUI MaTepral i (GaKToJIo-
THYECKHE CBEJICHUA O BEIECTBAX U XMMUYECKON peakiuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmasi 1 HeoOpraHu4ecKas XUMHST» yJaluMCs TPEIOCTaBISAETCS BO3-
MOKHOCTb OCO3HATh 3HAUCHHE TIEPHOIUUECKOTO 3aKOHA C OOIIETEOPETHIECKIX



U METOJOJOTHUECKUX IO3UIHH, TIy0)ke MOHATh HCTOPHYECKOE HM3MEHEHHE
(GyHKOHH 3TOTO 3aKOHA — OT 0000MIaroMIIel 10 00BICHAIONMEH 1 IPOTHOZHPY-
FOIIEH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAX, HX COCTaBE, CTPOCHHMH,
CBOICTBaxX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKIUsIX, X CYLIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeH-
TaMH COJIEPKaHMsI, UMEIOLIMMH KYJIbTYPOJIOTMYECKUIl M IPUKIIQJHON XapaKTep.
OTH 3HaHMS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3M XMMHUH C JPYTHMH
HayKaMH, PacKpbIBalOT €€ poJib B 03HABATEIBHON U IPAKTHYECKON JIESITENbHO-
CTH YEIJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXXEHUSI K MPOIIECCY TBOPUECTBA
B 00JIaCTH TEOPHH M MPAKTHIECCKUX MPHIOKECHUH XWMHH, TIOMOTAIOT BBITYCK-
HHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO WM JMYHOCTHO 3HAYMMBIX MpobiemMax,
CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATH HHPOPMAIMIO ¥ IPUMEHATH
e€ U1 IONOJIHeHNS 3HAHUH, PELICHHS NHTEIICKTYa bHBIX W SKCIIEPUMEHTAIIb-
HBIX HCCIIEIOBATENbCKUX 3a/ad. B 1enmom conepskaHne y4eOHOTO ImpeaMeTa
«X¥UMHUSD) TAaHHOTO YPOBHS H3YUEHHs] OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y yUa-
LIMXCS MUPOBO33PEHYECKON OCHOBBI [UIsl MOHUMaHuUs (Guitocopckux uiei, Ta-
KHMX KaK: MaTepUaJIbHOE €MHCTBO HEOPTaHHYECKOTO M OPraHMYECKOI0 MHPA,
00YCIIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, TI03HABAEMOCTh
IIPUPOJHBIX SIBJICHUM IIyTEM SKCIIEPUMEHTA U PELLEHMS] IPOTUBOPEUNI MEXK Y HO-
BbBIMH (baKTaMI/I 1 TCOPCTUYCCKUMMU TMPEATIOCBUIKAMHU, OCO3HAHUC POJIM XUMUHN B
pELIEHNHN SKOJIOTHUECKNX IPOo0iIeM, a Takxke IpodiieM cOepekeHHs SHepreTHYe-
CKHX PECYPCOB, CHIPbsI, CO3aHHsI HOBBIX TEXHOJIOTHI M MaTEPHAIIOB.

B mnane pemreHus 3a1ad BOCIIUTAHKSA, Pa3BUTHS M COIMANIM3ANN 00y4Jaro-
IIMXCSl IPUHATBIE TPOrPaMMON MOAXOIBI K ONPEAEIECHHUIO COJICpKaHHus U TI0-
CTPOEHHS TPeAMeTa MPeAyCMaTpUBaOT (JOPMHUPOBAHUE Yy yUallUXcs YHHBEp-
CaJIbHBIX YUEOHBIX AEHCTBUH, IMEIOINX 0a30BO€ 3HAYCHHUE IJIS PA3IIMYHBIX BH-
JIOB JIESATEILHOCTH: PEIICHUs MPpoOJieM, MOUCKa, aHaiu3a U 00padboTku HHDOP-
MaIiH, He0OOXOAUMBIX ISl IPHOOPETEHHUS ObITAa MPAKTHYECKONW U MCCIIEe0Ba-
TENBCKOH NIeATeTHPHOCTH, 3aHIMAIOIIeH BaXKHOE MECTO B MO3HAHUN XUMUH.

HEJN U 3AJTAYA YYEBHOI'O ITPEJJMETA
«XHUMMUS»

B npaxTuke npenosaBaHusi XMMUU KaK B OCHOBHOM, Tak U B CpeIHEH LIKOJIE,
IIPHU OIPENENICHHH COIEpIKaTEIbHOW XapaKTePUCTHUKHU IeIed M3YdeHHS Tpes-
ME€Ta HaIlpaBJICHUEM HepBOCTeHeHHOI\/’I 3HAYMMOCTHU TPaaUIHUOHHO l'IpI/I3HaéTC$[
(opMHUpOBaHHE OCHOB XMMHYECKOH HayKHW Kak 00JacTH COBPEMEHHOTO ecTe-
CTBO3HAHUS, IPAKTUYECKON NEATEIBHOCTH Y€JIOBEKA U KaK OJHOTO M3 KOMIIO-
HEHTOB MHPOBOH KyJIbTYpbl. C METOIUYECKONW TOYKH 3PEHHUS TaKOH MOAXOM K
ONpPENENEHUIO 1ieTel n3yueHus IpeaMeTa sIBIIeTCs BIIOJIHE ONPABIaHHbIM.

CornacHo JaHHOW TOYKE 3PEHUs TNIaBHBIMU LEISMH HU3YyYEHHs IpeaMeTa
«XHUMHs» B CpeJHEH LIKOJIe Ha 0a30BOM YPOBHE SIBIISIFOTCSI:



(hopMupoBaHE CHCTEMBI XUMHUYECKUX 3HAHMH KaK Ba)KHEHIIEH COCTaBIISIO-
LIE €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOH JIekKaT KO-
YeBble MOHATHS, (DyHAAMCHTAJIBHBIC 3aKOHBI U TEOPHH XUMHH, OCBOCHHE
sI3bIKa HAYKH, YCBOCHHE M MOHUMaHHE CYIIIHOCTH JIOCTYIHBIX 0000IIeHnH
MHUPOBO33PEHYECKOT0 XapakTepa, 03HaKOMJICHUE C UCTOpHUEil UX Pa3BUTUA U
CTaHOBJICHUS;

(hopMHpOBaHHUE U pa3BUTHUE NIPEICTABICHUN O HAYYHBIX METOJIaX TO3HAHMUS Be-
IIECTB M XUMUYECKUX PEaKIMii, HEOOXOAUMBIX Ul MPUOOpPETEHHs YMEHUH
OpPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMUUECKUX SIBICHUM, UMEIOIUX Me-
CTO B IIPUPOJE, B IPAKTUUECKON U MIOBCETHEBHON XKU3HU;

pa3BUTHE YMEHHH M CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAONMIONEHUEM U
00BSICHEHNEM XUMHYECKOTO IKCIIEPHMEHTA, COOTIOJCHNEM ITPaBHII Oe301ac-
HOTO 0OpalIeHus C BEIIECTBAMHU.

Hapsiny ¢ aTiM copeparenbHas XapakTepUCTHKa 1IeIed U 3a1ad U3yIeHHS
IpeAMeTa B IporpaMMe YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBHH C HO-
BBIMH TPHOPUTETAMH B CHCTEME OOIIEro cpeiaHero oopasopanus. CerogHs B
npenogaBaHu XUMHUU B 6OJ'II>H_ICI7[ CTCIICHU OTﬂaéTCﬂ MpEANOYTCHUC MTPAKTUYEC-
CKOW KOMITOHEHTE COJAEp)KaHUs 00yueHHs, OPHEHTUPOBAHHON Ha MOATOTOBKY
BBIMTYCKHHUKA MIKOJIBI, BJaJCIONICr0 He HaOOpOM 3HAHUH, a (PYHKIHOHAIBHOU
TpaMOTHOCTBIO, TO €CTh croco0amMu u YMEHUAMU aKTUBHOI'O TOJTYUCHUSA 3HAHUM
" IPUMECHCHUA UX B peam)Hoﬁ JKU3HHU U1 pEHICHU MPAaKTUYCCKUX 3a1a4.

B 37011 cBs3M IIpU N3yYEHUH TIpeIMeTa «XUMHUSD) TOMUHHPYIOIee 3HaUCHNE
MIPUOOPETAIOT TaKKe EIH U 3a7a4H, KaK:

ajanTanys oOydJaromuxcst K yCIOBUSM JIMHAMHYHO Pa3BHBAIOIIETOCS MHpa,
(opMHpOBaHUE HHTEIIEKTYAJIBHO Pa3BUTON JIMYHOCTH, TOTOBOH K caM000-
Pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY HPHHSATHIO TPAMOTHBIX
peIIeHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMHU
" UX IPUMCHCHUEM

(dhopmupoBaHue y 00yUYaIONINXCsl KITFOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECH-
HHﬁ), HUMCIOMINX YHUBEPCAJIBHOC 3HAYCHUE JJIA PA3JIMYHBIX BUIOB JACATCIIb-
HOCTH: peneHus npo0iieM, MOucKa, aHann3a 1 00paboTky HHMOpMAIH, He-
O6XO}II/IMBIX JUIA HpI/IO6peT€HI/IH OIIbITa ACATCIIBHOCTHU, KOTOpAasA 3aHUMACT
BAXXHOC MCCTO B ITO3HAHWHU XUMHH, a TAKXKC TJIA OLCHKH C l'lOSI/IHI/Iﬁ 9KOJIO-
IMYecKol 0e30I1acHOCTH XapaKTepa BIMSHUS BELIECTB M XUMHUYECKUX IIPO-
LIECCOB HAa OPTaHU3M Y€I0BEKa U MPUPOIHYIO CPENY;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIO-
coOHOCTell 00y4JaroImxcs: CIOCOOHOCTH CaMOCTOSITENIFHO NPUOOpeTaTh HO-
BbI€ 3HAHUS 110 XMMHU B COOTBETCTBHHM C )KU3HEHHBIMHU IIOTPEOHOCTSAMM, HC-
TI0JIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH JUIs TIOVCKA U aHa-
nM3a yueOHOW ¥ HAay9IHO-TIOMYJIAPHON MH(OPMAIMU XUMHIECKOTO COJEprKa-
HUS,

(hopMupoBaHUE U pPa3BUTHE Y O0YYAIOIINXCS ACCOLHATHBHOTO U JIOTHYECKOTO
MBIIITICHUSI, HaOIIOJaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIC



0COOCHHO HEOOXOIWMMEI, B YaCTHOCTH, TIPH IUITAHUPOBAHWU W MPOBEIACHUHN

XAIMHYIECKOTO IKCIIEPUMEHTA;

BOCTIMTaHHE Y 00yJatonInxcs yOeIEHHOCTH B TyMaHIUCTHIECKOI HalpaBIeH-
HOCTH XUMHH, € BAXHOU POJIM B PEUICHUHU TI00ATBHBIX MPOOJIEM palluo-
HaJIbHOTO MPUPOIOIOJIb30BAHUS, TOTIOTHEHHS JHEPTETUYECKUX PECYPCOB U
COXpaHCHHS MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH Oepexk-
HOT'O OTHOIICHHS K MPUPOJC U CBOEMY 3I0POBBIO, a TAaKXKe MPUOOPETCHHUS
OIIBbITA UCTIOJB30BAHUS MOTYYESHHBIX 3HAHUH AJIs IPUHSATHUS TPAMOTHBIX pe-
LIEHUH B CUTYallUAX, CBI3aHHBIX C XUMUUECKUMHU SIBICHUSMH.

Henun 1 3a7aun H3y9eHUS penaMeTa «XUMUD TOIYIWIH TOApOoOHYI0 METO-
JMYECKYI0 HHTEPIIPETALINIO B pa3jene nporpaMmsl «IImaHupyemblie pe3ynbTaTel
OCBOCHHS IPEIMETay, Onaromaps 4eMy oOecredeHO YETKOE MPEICTABICHUE O
TOM, KaKde 3HaHMSA ¥ YMCHHS UMCIOT IPSMOE OTHOIICHHE K peann3aniuil KOH-
KpETHOM LIeNH.

MECTO YYEBHOI'O ITPEJIMETA «XUMUS» B
YYEBHOM IVIAHE

B cucteme cpeanero obmiero odpasoBaHns «XHUMH», H3ydaeMas Ha 0a30-
BOM YpPOBHE, NPU3HAHA 00s3aTEIHHBIM YUSOHBIM IPEIMETOM, BXOISIINM B CO-
cTaB mpeaMeTHOH obnactn «EcTtecTBeHHbIE HayKm». Y4YeOHBIM IUIAHOM Ha €€
n3ydeHue oreeqeHo 70 yaeOHbIX yacoB, 1o 1 gacy B Hegenmto B 10 u 11 kmaccax
COOTBETCTBEHHO. B TemaTH4yeckOoM IUIAHMPOBAHMU YKa3aH pe3epB y4eOHOro
BPEMEHH, KOTOPOE PEKOMEHAYETCS JUIS peasin3allii aBTOPCKUX MOAXOJOB II0
UCIIONB30BAaHUIO Pa3HOOOPa3HBIX (POPM OpraHU3alUK y4eOHOro mporecca.

IIJTAHUPYEMBIE PE3YJIBbTATBI OCBOE-
HUA YYEBHOI'O ITPEAMETA «XUMMUS»

OI'OC ycraHaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHS O0YyJaroIl[u-
MHCSI IPOTPaMM CpeIHero o0Imero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMET-
HBIM U IpeIMeTHBIM). HayaHo-MeToandeckoit OCHOBOM [T pa3paboTKY IITaHH-
PYEMBIX Pe3yIbTaTOB OCBOCHUSI IIPOrPaMM CPEAHETO 00IIero oOpa3oBaHUs sB-
JISETCA CHCTEMHO-/IEATEIEHOCTHBIH ITOIXO.

JINYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUM C CUCTEMHO-ESATEILHOCTHBIM OJX0A0M B CTPYKTYpE JIN4-
HOCTHBIX PE3yJIbTaTOB OCBOCHUS IpeIMeTa «XUMHsD» Ha YPOBHE CPEIHET0 00-
1ero oOpa3oBaHus BBIJICNICHBI CIIEAYIONINE COCTABIISIONINE:
0CO3HAaHHE O0YYaIOIUMHUCS POCCHHCKON I'pa’kAaHCKOH WAEHTHYHOCTH — TO-

TOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIHOCTH U CAMOOIPEAEICHUIO;



HAJIMYHE MOTHUBAIMH K O0YICHUIO;
LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE

KITIOUEBBIX [ICHHOCTEH M UCTOPUUCCKUX TPATUIHA 0a30BOM HAYKH XUMUH;
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBAThCSI B CBOCH Jesi-

TEIHbHOCTHU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU LIETOCTHOM

CHUCTEME XUMHUYECKOTO 00pa30BaHMUs;

HAJIMYHME TPABOCO3HAHMS IKOJIOTHUCCKOW KYJIBTYPHI U CIIOCOOHOCTU CTABHTh

LIEJH U CTPOUTH >KU3HEHHBIE TIaHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS IpeaMeTa «XUMUs» JOCTUTalTCi B
€IMHCTBE YIeOHOH M BOCIHTATEIFHON AesTebHOCTH OpraHu3anuid B COOTBET-
CTBUH C TYMaHHUCTHYECKHMH, COIHOKYIBTYPHBIMH, JYXOBHO-HPaBCTBCHHBIMH
LEHHOCTSIMH H HJIeaJIaMH POCCHHCKOTO TPaKIaHCKOTO 00IIecTBa, IPUHATHIMA B
o0mIecTBe HOPMaMH | TIPaBUJIAMH TOBEICHUS, CIIOCOOCTBYIOIIMMH IIpoIieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH 00Y-
YarOIUXCA.

JInuHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUs» OTPaKaroT chop-
MHUPOBaHHOCTb OIBITA TI03HABATEIbHON U MPAKTUUECKOH JeATeTbHOCTH 00y4da-
HOUIUXCA 110 peanmam/m HpI/IHHTI)IX B O6IIICCTBG HCHHOCTCFI, B TOM 4YHUCJIC B 4a-
CTH:

1. I'pa:kIaHCKOT0 BOCTIMTAHUS:

0CO3HaHHs OOYYAIOIMMHUCS CBOMX KOHCTHTYLHOHHBIX NpaB M 00S3aHHOCTEH,
YBa)XCHUs K 3aKOHY U IIPABOIIOPAIKY;

NPEACTABIICHNA O COLIMAJIBHBIX HOpMAax U MpaBuUjiaxX MEXKINYHOCTHBIX OTHOLIC-
HHI B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘ieCKOﬁ ACATCIBbHOCTH IIPHU CO3aHNUH y1{G6HBIX
IIPOCKTOB, PCIICHUN y‘Ie6HLIX 1 MMO3HABATCJIBHBIX 3a/a4, BBIIIOJTHCHUHN XH-
MHYCCKUX IKCIICPUMECHTOB;

CIIOCOOHOCTH MMOHUMATH U MNPpUHUMATL MOTHUBBI, HAMEPCHUA, JIOTUKY U apry-
MCHTBI APYTUX IIPHU aHAJIN3C pa3IMYHbIX BUAOB yqe6H0171 JCATCIBbHOCTH,

2. ITaTpuOTHYECKOr0 BOCIIUTAHUSL:

HEHHOCTHOI'O0 OTHOLICHHSA K HCTOPUYCCKOMY W HAYYHOMY HACJICIUIO OTCYEC-
CTBEHHOM XUMUH;

YBAXXCHUA K IPONECCY TBOPUYECTBA B O6J'laCTI/I TCOPUH U MPAKTUYECKOTO IMPUME-
HEHUA XUMHUH, OCO3HAHUA TOT'O, YTO JOCTUIKCHUA HAYKH €CTh PE3YJIbTAT IJIN-
TEJIbHBIX Ha6J’lIO}16HHﬁ, KPOIMOTJIMBBIX OKCIIEPUMCHTAJIBHBIX IMOWCKOB, I10-
CTOSIHHOI'O TPYZAA Y4EHBIX U IIPAKTUKOB;

HMHTEPECA U MO3HABATCIbHBIX MOTHBOB B IMOJIYYCHUHN U MOCICAYIOMIEM aHAJIN3EC
nH(OPMAIINH O TIEPEIOBEIX JOCTIKEHUSIX COBPEMEHHOHN OTEUECTBEHHOM X1-
MUU;

3. I[yXOBHO'HpaBCTBeHHOFO BOCIIMTAHUA:
HPABCTBEHHOI'O CO3HAHUS, OTUYCCKOI'O MMOBEACHUS,



CIOCOOHOCTH OIIEHMBATH CUTYAINH, CBA3aHHBIC C XUMHUYECKUMH SBICHUAMH, U
MIPUHAMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICHh Ha MOPAJIbHO-HPABCTBEH-
HBIC HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE NMOBEICHUE U NMOCTYIIKU CBOMX TOBapHUILEH ¢ MO3U-
1[I HPAaBCTBEHHBIX U MPABOBBIX HOPM U 0CO-3HAHUE MOCIIEACTBUM ITUX MO-
CTYIIKOB,

4. ®opMuUpOBaHHS KYJIbTYPbI 310POBbA:

MIOHUMaHHS LIEHHOCTEH 3710poBOTro 1 Oe30macHoro o0pasa }HU3HU; HE0OX0AUMO-
CTH OTBETCTBEHHOT'O OTHOILICHHS K COOCTBEHHOMY (DPU3HUYECKOMY M MCHXH-
YECKOMY 3I0POBBIO;

COOJFOICHHSI TTPAaBUJI OE30MACHOT0 OOpAIICHUs C BEIICCTBAMH B OBITY, MOBCE-
JHEBHOM JKM3HH U B TPYIOBOM JESTEIBHOCTH;

NOHUMAHUS EHHOCTH MPABUJI MHANBUAYAIbHOTO M KOJUICKTHBHOrO Ge3omac-
HOTO TIOBEJICHHUS B CUTYalUsIX, YIPOKAIONIMX 3M0POBBIO M JKH3HU JIOACH;
OCO3HAHUSI MOCICACTBUM U HENPUSITHS BPEIHBIX NPUBBIYCK (YHOTPEOICHNS
QJIKOTOJISI, HAPKOTUKOB, KYPCHHS);

5. TpynoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOM KOMIETEHTHOCTH B y4eOHO-HCCIIEOBATEIECKON esTeIh-
HOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOH M IPYTUX BHIAX JEATEIHHO-
CTH;

YCTaHOBKH Ha aKTUBHOE€ Y4aCTUC B PCIICHUU MPAKTUICCKUX 3aJia4 COL[I/I&J'H)HOﬁ
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

HHTEpeca K MPaKTUUECKOMY HM3YUEHHIO MPOQECCHil pa3InyHOrO poja, B TOM
YHCJIC HA OCHOBC MPUMCEHCHUSA MMPEIMETHBIX 3HAHUM 110 XUMHH,

YBaXXCHUs K TPYLy, JTIOJSAM TPYyla U pe3ybTaTaM TPYJOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MHIWBUIYadbHOU TpaekTopuu oOpa3oBa-
HUs, Oyaymieit mpodeccuu U peann3aui COOCTBEHHBIX )KH3HEHHBIX TUTaHOB
¢ y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U T0-
TpeOHOCTEH 00IIIeCTBa;

6. IK0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTHYECKH [IEJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJIE, KAaK UCTOUYHHUKY CYIIe-
CTBOBAHUS )KU3HU Ha 3eMJle;

ITOHUMAaHHS TI00TBFHOTO XapaKTepa SKOJIOTUIESCKUX POOIeM, BIUSHUS IKOHO-
MUYECKHUX MIPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLIMATIBHON CPEJIbL;

OCO3HaHUuA HCO6XOJII/IMOCTI/I HCIIOJIb30BAaHUA HOCTI/I)KQHI/Iﬁ XUMUU IJI1 pEIICHUA
BOTIPOCOB PAIIOHAIHFHOTO IIPUPOIOTIOIE30BAHIS;

aKTUBHOTO HEMPUATHUS JEHCTBUNA, TPUHOCSIINX BPE]l OKPY>KAIOIIEH MPUPOTHON
cpene, yMeHHs IPOTHO3MPOBATh HEOIArONPUATHBIE HKOJIOTHYECKUE MOCTe -
CTBUS NIPEINPUHAMAEMBIX ICHCTBHUH U MIPEIOTBPAIIATh UX;

HAIMYHAS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHUECKOW KYIBTYPHI,



OTIBITA NIESTEIFHOCTH SKOJIOTHIECKOI HAIpPaBICHHOCTH, YMEHHS PYKOBOI-
CTBOBaTbCSl MMM B I103HABATEIbHOW, KOMMYHMKAaTHBHON U COLUAIbHON
MIPAaKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO IPOTUBOCTOSITH UICOIOTHH Xe-
Modooum;

7. LleHHOCTH HAYYHOTI'0 IO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLICCTBEHHOMN MPAKTHKH;

MMOHUMAaHHS CICIU(PUKU XMMUU KaK HAYKH, OCO3HAHUs ¢ pOJId B (hOPMHPOBA-
HUM PalIOHAJIBHOI'O HAYYHOTO MBIIUICHUS, CO3aHUU IIEJIOCTHOTO Tpen-
CTaBJICHUS 00 OKpPY’KArOLIEeM MHUpE KaK O €AWHCTBE IPUPOIbI M YENIOBEKA, B
MO3HAHHUU TIPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPoOJIeM COXpaHESHUs
MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00# 3HAUMMOCTU XUMHUH JUIS COBPEMEHHOM [TUBUITU3AIHH:
B €€ TYMaHHCTHYECKOM HAMPABICHHOCTH W BAXKHOM POJIU B CO3/IaHUU HOBOM
0a3bl MaTEpPUATILHON KyJIbTYPBI, PELHICHUH TI00aNTBHBIX TPOOJIEM yCTONYH-
BOTO Pa3BUTHS YEJOBEUECTBA — CHIPHEBOM, IHEPTETUYCCKOU, MHUIIEBOH H
9KOJIOTUYECKON OE30MacCHOCTH, B PA3BUTUH MEMIIHBI, 00SCIICUYCHUH YCIIO-
BUI YCHEUIHOTO TPY/Ia U AKOJIOTUUECKH KOM(POPTHOH )KU3HU KAKIOTO HieHa
o011ecTBa;

eCTeCTBeHHO-Hay‘-IHOﬁ TPaMOTHOCTHU: MMOHUMAHHUA CYHIHOCTU METOHOB ITO3HA-
HUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
NOJIy4yacMbI€ 3HAHUA U1 aHalin3a u O6T)HCHGHI/I$[ SIBJICHUH OKPYXKarouero
MHpa ¥ MPOUCXOIAMNX B HEM M3MEHEHUIl;, yMEHHUS JlenaTh 000CHOBAaHHbIE
3aKJIFOYCHHMS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS IaHHBIX C IEJbI0
MOJTYY€HHsI JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIS Pelle-
HUsI IPOOJIEM B pealibHbIX )KU3HEHHBIX CHTYAIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO U caM0ooOpa3oBa-
HUIO, K aAKTUBHOMY TTOJTYY€HHUIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBHH C
JKN3HCHHBIMHU HOTpe6HOCT$[MI/I;

HWHTEpeca K 0COOCHHOCTSIM TPyIa B Pa3IMIHBIX cepax mpodeccnoHaIbHOM Jie-
SATCIBbHOCTH.

METANPEAMETHBIE PE3YJIBTATDHI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOSHUSI YIeOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CPEIHETO 00IIero 00pa30BaHus BKIFOYAIOT: 3HAYMMEIE ISl (JOPMHUPOBA-
HUSI MHUPOBO33PCHHS OOYUYAIOIIMXCS MEXIUCIUILIMHAPHBIC (MEXKIIPEIMETHBIC)
0OIICHAYYHBIC MTOHATHS, OTPAXKAIOIIUE [IETOCTHOCTh HAYYHON KapTUHBI MHUpA U
crie-nu(pUKy METOJIOB MO3HAHUS, UCTIONB3YEMbIX B €CTCCTBCHHBIX Haykax (Ma-
TepHsi, BEIIECTBO, SJHEPTUsl, SIBIICHHUE, TIPOIIECC, CUCTEMa, HAYYHBINA (DaKT, IPUH-
LIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICI0BaHUE, HAOIOICHNUE,



HM3MEpEeHune, SKCTIEPUMEHT U Jp.); YHUBEpCAIbHBIC YaeOHbIe 1eHCTBHS (TI03HABA-
TeNbHBIe, KOMMYHUKATHBHEIC, PETYISTUBHEIE), oOecnieunBaromue GopMUpoBa-
HUe (YHKIHMOHAJIBHONW I'PaMOTHOCTH M COLHMAIBHON KOMIIETEHIUH 00yd4aro-
LIMXCSl; CITIOCOOHOCTH 00YYAIOIIUXCSI UCTIONIB30BAaTh OCBOCHHBIE MEKAHUCIUILIN-
HapHbIe, MUPOBO33PEHYECKNE 3HAHUS U YHHBEPCAIbHBIE yueOHbIE NEWCTBUS B
MIO3HABATEJILHON U COIMAJILHOM MTPaKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPaXKAIOT OBJIAJICHHE YHHBEPCATbHBIMU
y4eOHBIMHM TO3HABATEILHBIMM, KOMMYHHKAaTHBHBIMH M PErYJISTHBHBIMH JCH-
CTBHSMH.

Ognadenue yHugepcanbHuIMu yueOHbIMU NOZHABAMEbHBIMU OeliCEU-
amu:

1. ba30BbLIMY JJOTHYECKUMHU JeHCTBUSAMM:

CaMOCTOSATENBHO (POPMYIHPOBAThH M AKTYAIN3UPOBATH ITPOOIEMY, BCECTOPOHHE
e¢ paccMaTpUBaTh;

OTIPENETIATH LIENHN ASSTENbHOCTH, 3a/1aBasi MTapaMeTPhl U KPUTEPHN UX JOCTHKE-
HUSI, COOTHOCHTb PE3YNBTAaThl ACATEIBHOCTH C IIOCTABICHHBIMH LENISIMHU;
HCTIONIB30BATh IIPH OCBOCHHUH 3HAHUI MPHUEMBI JIOTHIECKOTO MBIIIJICHHUS] — BBI-
JIeNATh XapaKTepHble IPU3HAKH MOHATHH U YCTaHABIMBAThH UX B3aHMMOCBSI3b,
HCTIONB30BaTh COOTBETCTBYIOUINE TMOHATHSA Uil OOBSCHEHUS OTICIIBHBIX

(axToB U SIBICHUIL;

BBIOMPATh OCHOBaHUS M KPUTEPHH JUIs KIIACCU(UKALIUNH BELIECTB U XUMHUECKHX
peaxuuit;

yCTaHABINBATh MPHYNHHO-CIIEACTBEHHBIE CBA3HM MEXy M3y4aeMBIMHU SBICHH-
SIMHU;

CTPOUTP JIOTHYECKHE PACCYXJCHUS (MHIAYKTHBHBIC, A€AYKTHBHBIC, IO aHAJO-
TMH), BBISIBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHBAEMBIX SIB-
JIeHUsIX, (POpMyIMpPOBaTh BHIBOABI U 3aKIIOUEHHS;

NIPUMEHATh B TPOIECcCe TO3HAHUS HCIOIb3yeMble B XHMHH CHMBOJIHYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPa30BBIBATE MOJICIBHBIE MPEICTABICHUS — XHU-
MUYECKHH 3HaK (CHMBOII) 3JIeMEeHTa, XUMHUYecKast popMyIa, ypaBHEHHE XU-
MHYECKOH peakIiy — IIPH PEIIeHNH YIeOHBIX MO3HABATEIbHBIX U MMPAKTH-
YEeCKHX 3a]ad, IPUMEHITh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS I BBI-
SBJICHNS XapaKTEPHBIX NMPU3HAKOB M3YYa€MBIX BEUIECTB M XUMHYECKUX pe-
aKITUi;

2. Ba30BLIMH HCCJIE€I0BATEILCKUMH JeHCTBHSIMH:

BJIaA€Th OCHOBAMHU METOA0B HaquOFO II0O3HAHUS BECIIECTB U XUMHUYCCKUX peaK-
LW,

q)OpMyHI/IpOBaTL OCIIN U 3aaa49H UCCIICJOBAHUSA, HCITIOJIB30BATh ITOCTABJICHHBIC U
CaMOCTOATCIIBHO C(l)OpMyJ'IPIpOBaHHI)Ie BOHpOCbI B KA4CCTBC I/IHCprMeHTa
IIO3HAHUA U OCHOBBI 1JIsA (bOpMPIpOBaHI/IH TUIIOTE3hbI 110 HpOBepKe HpaBI/IHL-
HOCTH BBICKA3bIBACMbIX Cy)KHCHHﬁ;



BJIQJICTh HaBBIKAMHU CaMOCTOSTEIILHOTO IIAHMPOBAHUS M IIPOBEICHUS yYCHHYC-
CKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAONIOAATh 332 XOIOM
mporecca, CaMOCTOSITENIBHO NPOTHO3UPOBATh €ro Pe3yibTar, (GOpMYIHpO-
BaTh 000OMICHHS U BBIBOIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yIbTATOB HC-
CIIeTOBaHMUSI, COCTABIIATH OOOCHOBAHHBII OTUET O MPOICIaHHOI padoTe;

MPHOOPETATh OMBIT YYCHHUYESCKON HCCIIEIOBATENBCKOM 1 MIPOCKTHOM e TeIbHO-
CTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY MOUCKY
METO/IOB PEIICHHUS PAKTHICCKHUX 3a/1a4, IPHMEHEHUIO Pa3IMYHBIX METOI0B
MO3HAHMUS;

3. [Ipuémamu padoTsl ¢ nHGoOpManueii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMauuu (Hay4HO-TIOMYJIsIp-
Hast IUTEepaTypa XMMHUUECKOTO COAEPKAHUSI, CIIPABOYHBIE TOCOOHS, PECYPCHI
WnTepHeTa), aHaTM3UpOBaTh HHPOPMALIHIO PA3IMIHBIX BUIOB U (opM Ipea-
CTaBJICHUS, KPUTUYECKH OICHUBATH €€ JOCTOBEPHOCTh M HEIPOTHBOPEUH-
BOCTb;

(hopMyIHPOBaTh 3aMpOCHl ¥ IPUMEHAThH PA3IHIHBIE METOMBI IPH MTOUCKE U OT-
6ope mH(DOpMAIIH, HEOOXOAMMOM AJIS BBHITIOHEHUS YUEOHBIX 3a/1a4 OIIpe-
JIENIEHHOTO THIIA;

pUOOPETaTh OMBIT UCTIOIB30BaHHS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTHI U Pa3JInuHbIX OUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOMpPATh ONTHMANbHYIO (OpMY TNpeicTaBleHHs HHpOpMa-
K (CXeMbl, rpa MKy, TUarpaMMbl, TaOJIHLBI, PUCYHKHU H T. 11.);

HCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ XUMHYECKON
nHpopManuei: NpUMEHATh MEXIpeIMeTHbIe ((PU3NUECKHe U MaTeMaTnye-
CKHe) 3HaKH U CUMBOIIBI, (JOPMYIIEI, aO0OpeBHUATYPbI, HOMEHKIIATYPY;

UCTIONB30BATh M MIPEe0Opa30BEIBATh 3HAKOBO-CHMBOJIMYECKNE CPEJICTBA HATIIS-
HOCTH.
Ognadenue ynugepcanibHbIMu KOMMYHUKAMUBHBIMU OClCMEUAMU:

3aJ[aBaTh BOMNPOCHI 110 CYIIECTBY O0CYKIaeMOH TeMBI B XOJE€ IUajora W/Wiu
JIMCKYCCHUH, BBICKa3bIBaTh UieH, (POPMYIUPOBATH CBOM NPEIJIOKEHHS OTHO-
CHUTEJILHO BBITIOJIHEHHUS IPEJUI0KEHHOH 3a/1a4H;

BBICTYIATh C MPE3EHTAaIMel pe3y/IbTaToOB MMO3HABATEIbHON AEATEIBHOCTH, MO-
JIY4E€HHBIX CAaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH ITIPH BBITOJI-
HEHUU XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTHYECKOH paboThl MO HcCie0Ba-
HUIO CBOWMCTB M3y4aeMbIX BEIECTB, pea3auu Y4eOHOTO MpoeKTa u Gop-
MYJIMPOBaTh BBIBOABI 0 PE3YJIbTaTaM IPOBEAEHHBIX UCCIIEIOBAHUN MyTEM
COTJIaCOBaHUS MO3HIUH B X0/1e 00CY)KJICHUSI 1 0OMEHa MHEHHUSMHU.
Ognadenue yHueepcanibHblMu PeyiamueHbIMU OeliCI-6UAMU:

CaMOCTOSTENILHO TUIAHMPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATEIbHYIO Jesi-
TEJILHOCTD, OTIpeieNsisl e€ Lesu U 3a/1a4, KOHTPOJIMPOBATh U 10 Mepe Heoo-
XO/IMMOCTH KOPPEKTHPOBATh Npe/iaraéMblii ajlrOPUTM JICHCTBHUHA IIPU BBI-



TTOJTHEHUN YYeOHBIX M MCCIEeIOBATEIbCKHUX 3a7ad, BEIONpaTh Hanboee 3¢-
(eKTHBHBIH c1I0cO0 MX peIICHHUS ¢ YIETOM NOJIy4eHHs] HOBBIX 3HAHUIT O Be-
IIECTBAX U XMMHYECKHUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIESATENFHOCTH HAa OCHOBE CaMOaHalli3a 1
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[peaMeTHBIE pe3ybTaThl OCBOCHUS IPOrPAMMBI CPEHEro 001Iero oopaso-
BaHMs 10 XUMHUHU Ha 0230BOM YPOBHE OPUEHTHPOBAHBI HA 00ECIIEYEHUE TIPEUMY-
IIECTBEHHO 00I11€00pa30BaTeIbHON M OOLICKYIbTYPHOM MOATOTOBKH 00ydaro-
muxcst. OHM BKITFOYAIOT: CHEM(pHUUecKre I yIeOHOTO TpeaMeTa «XHMHUsD»
HAay4YHbIC 3HAHHSA, YMEHHUS U CITOCOOBI ACHCTBHH IO OCBOCHHIO, HHTEPIIPETAIIAH
1 Ipe0Opa3oBaHMIO 3HAHHUH, BHIBI IESATEIHHOCTH MO TIOJYIECHUIO HOBOTO 3HAHUS
Y IPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YIEOHBIX M PeaJbHBIX KU3HECHHBIX CHUTYa-
IUSX, CBA3AHHBIX ¢ XUMHUeH. B mporpamMMe mpeMeTHBIE pe3y IbTaThl IPEICTaB-
JIEHBI 110 TOJIaM H3yJIEHHS.

10 KJIIACC
[IpenMeTHBIC pe3yabTaTHl OCBOCHUS Kypca «OpraHudeckass XUMHUS» OTpa-

HKAFOT:

1)  cihopmuposannocms npedcmasnenuil: 0 XAMUYECKON COCTABIISIONIEH ecTe-
CTBCHHO-HAyYHOH KapTHUHBI MHpPa, POJIM XAMHUHU B TIO3HAHWH SIBJICHUHN TIPH-
ponsl, B GOpMUPOBAHUY MBIIUICHUS ¥ KYJIBTYPHl JHYHOCTH, €€ (QyHKIHO-
HaIILHOW TPaMOTHOCTH, HEOOXOJMMOH JJIs PEeHICHUS MPAKTHYSCKUX 3a7a4
Y 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPH-
poAHOM cpefe;

2) 6radenue CHCTEMOI XMMHUYCCKUX 3HAHUI, KOTOPAsk BKIIIOYAET: OCHOBOIIO-
Jlararoniye NOHATHS (XUMHYECKUN DJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIFHOCTh, XUMUYIECKas
CBSI3b, CTPYKTYpHas ¢opMyna (pa3BEpHyTast U COKparéHHas), MOJb, MO-
JsIpHAs Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIN CKeleT, PyHKIMOHAIbHAS
rpynmna, paaukai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPO/- U a30TCOAEPIKALLUE COSTUHEHUS, MOHOMED, TIO-
JUMEp, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUH
Y 3aKOHBI (TEOpUs CTPOCHUS OpraHmdeckux BemiectB A. M. byrneposa, 3a-
KOH COXPaHEHHsS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHYCCKHIMA
SI3BIK XUMHH; MAPOBO33PEHUYECKUE 3HAHMS, JICIKAIINE B OCHOBE ITOHUMAHHSI
MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SBICHHH, (PaKTOJIOTHUECKHE
CBE/ICHUS O CBOWCTBAX, COCTAaBE, MOIYYCHHH B OE30MacHOM HCIIOJIB30Ba-
HUH BaXKHEHIITNX OPraHNIEeCKHX BEIIECTB B OBITY ¥ IPAKTHUECKOH JIESATEIh-
HOCTH YEJIOBEKa;

3)  cgopmuposannocme ymenuil 6biA61AMb XapaKTEPHbIC TIPU3HAKY TIOHSATHIA,



4)

5)

6)

7)

8)

9)

10)

11)

yCTaHaBIMBAaTh UX B3aUMOCBS3b, UCHOIb306AMb COOTBETCTBYIOIINE TTOHS-
THSI TIPY OTIMCAHUH COCTABAa, CTPOCHUS M MPEBPAILECHUI OPraHNIECKUX CO-
CIMHCHUM;

chopmuposanHocmes ymeHutl UCNOIb306aMb XAMUYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpariéH-
HOM) popMyIT OpraHNYECKHX BEIECTB M YPaBHEHHH XUMUYECKUX PEaKIunii;
u320masnueams MOAEIN MOJIEKYJI OPraHUYECKUX BEILECTB [l WILIIOCTpa-
MM UX XMMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOCHMUS;
chopmuposanHocmes yMeHull yCmanagauéams TPUHAIUICKHOCTh U3yUYeH-
HBIX OPTaHMYECKHX BELIECTB 0 MX COCTABY ¥ CTPOCHUIO K OTIPEICNIEHHOMY
KJIacCy/TpyIIe CoeAnHEeHUH (YIIeBOIOPOIbI, KUCIOPOA- U a30TCcoIepKa-
M€ COSANHEHHS, BRICOKOMOJIEKYIISIPHBIC COeIUHEHUS); dasamb UM Ha3Ba-
HUA 1o cuctemarndeckoil HomeHknatype (IUPAC), a Taxke mpHUBOINTH
TPUBHAJIbHBIC HA3BAHHS OT/ICJIFHBIX OPTraHMYECKHUX BEIIECTB (3TUIICH, TIPO-
MIWJICH, alleTHIICH, STHICHTIIMKOIIb, TIINIEPHH, (EHOI, OPMaTbAETH], alle-
TaJNbJeTUA, MypaBbHHAs KUCIIOTA, YKCYCHAas KHCIIOTa, OJICMHOBAs KUCIIOTa,
CTeapuHOBasl KHCJIOTa, TJI0K03a, (PYyKTO3a, Kpaxmal, LeJUINo3a, -
wwii);

chopmuposannocme ymenusi onpedeisims BUIIBI XUMUUECKON CBSI3U B Op-
TaHUYECKUX COSIMHEHUSX (OJMHAPHBIC U KPATHBIE),

cpopmuposannocmsb yMeHUs NpuMeHsms TOJOXKEHNUS TEOPHH CTPOCHHS
opranndeckux BemiecTB A. M. bymiepoBa a1t 00bSICHEHUsSI 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHs MacChl Be-
IIECTB;

chopmuposanHocme yMeHuil Xapakmepuzoeams COCTaB, CTPOCHHE, GHU3HN-
YecKne M XMMHUYECKHE CBOMCTBA THIMYHBIX NPEICTABUTENIEH Pa3IMYHBIX
KJIaCCOB OPTaHWYECKUX BellecTB (METaH, 3TaH, STUIICH, IPOIWIICH, alleTH-
neH, OyragueH-1,3, metunOyTtaaueH-1,3, 6EH30J, METaHOJ, TAHOJ, ITH-
JICHIJIMKOJIb, TJIMIEpUH, (EHO, alleTalbAerul, MypaBbUHAs U yKCYCHAs
KHCJIOTBI, TJIIOK03a, KpaxMall, IIeJUTI0I03a, aMHHOYKCYCHAsI KUCIIOTA); UJl-
JIOCMpuUpo8ams TEHETHIECKYIO CBA3b MEKAY HUIMH YPaBHEHUSIMHA COOTBET-
CTBYIOIIMX XMMUYECKUX PEaKIUil C MCHOIB30BaAHUEM CTPYKTYPHBIX (op-
MYy,

chopmuposanHocme ymMenus Xxapaxmepuso6ams AICTOUHUKHN yTIIEBOJOPOI-
HOTO CBIpbS (HEPTh, IPUPOAHBIN T'a3, yroyb), CHOCOObI X epepadOTKH 1
NpaKTHYeCKOe TPUMEHEHNE MTPOLYKTOB NepepaboTKy;
chopmuposanHocmes ymeHutl npoeooums BBIYUCICHUS M0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBa HCXOAHOTO BELIECTBA WU MPO-
JYKTa peaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 HC-
XOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIIHN);

copmuposannocme ymenul 61adems CUCTEMOI 3HaHNI 00 OCHOBHBIX Me-
TOJAaX HAyYHOTO ITO3HAHMSA, HCIONb3YyEMBIX B XUMHH NIPH M3YYCHHU Be-
IIECTB M XMMHUYECKHUX ABICHUH (HAOIMIOACHNE, U3MEPEHHUE, SKCIICPUMEHT,



12)

13)

14)

15)

16)

17)

MOJICIIUPOBAHUE), UCNOIb3086aMb CUCTEMHBIC XVMHUYECKHE 3HAHUS LIS
TPUHATHS PEIICHNH B KOHKPETHBIX KU3HCHHBIX CHTYaIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHNEM;

chopmuposanHocmb yMeHul cooI00ams npasua MOTb30BaHUS XUMHYE-
CKO¥ MoCy0i U Ta0OpaTOPHBEIM 000PYAOBAaHKUEM, a TAKXKE MpaBUiIa o0pa-
IICHUS C BEMICCTBAMHU B COOTBETCTBHHU C MHCTPYKIIMSIMH IO BBITOJHCHHIO
1a00pATOPHBIX XUMHUUCCKUX OTBITOR,;

ChOPMUPOBAHHOCMb YMEHUL NJIAHUPOBAMb W GbINOJIHAMbG XUMHUCCKUI
JKCIICPUMECHT (TIPEBPAICHHS OPTAaHMICCKHUX BEICCTB PU HATPEBaHUH, T10-
JydeHHE ITHIICHA U N3yYeHHE €TO CBOMCTB, KaUeCTBEHHBIE PEaKIIUH Opra-
HUYECKUX BEIECTB, ICHATYpAIUs OCITKOB MPH HATPEBAHNH, IIBETHHIC PeaK-
1IiH O€JIKOB) B COOTBETCTBUU C MTPABHIIAMH TEXHUKH O€30MIaCHOCTH IIPH 00-
palleHHH ¢ BEIIECTBAMH W JIA0OOPATOPHBIM OOOPYHOBAaHHEM, Npedcmas-
Jsimb Pe3yIAbTATHl XUMUIECKOTO SKCIEpPUMEHTa B (popMe 3amicH ypaBHE-
HUH COOTBETCTBYIOIIHUX PEAKIU M (popmynuposams BHIBOIBI HA OCHOBE
3THX PE3yJIbTATOB;

ChOPMUPOBAHHOCMb YMEHUL KPUMUYECKU AHAAUUPOEAMb XUMHUECKYIO
nHdopmanuio, noryyaemyo u3 pasueix uctounukos (CMU, UurepHer u
7p.);

cghopmuposanHocms ymenutl cooa00ams npasuia dSKOJIOTHUECKU 1IEeTIeCO-
00pa3HOro MOBEACHUS B OBITY M TPYIOBOIl ACATEIBHOCTH B IEISAX COXpa-
HEHHS CBOCTO 3J0POBBS U OKPYXKAMOMICH MPUPOIHOHN CPensl; 0co3Hagams
OITaCHOCTH BO3JICHCTBHSA HA KHUBBIC OPTaHU3MBI OTIPEICIEHHBIX OpTraHIde-
CKHUX BEIECTB, MOHUMast cMbIcH okasaterst [1JIK, noscusame Ha puMepax
CrocoOBI YMEHBIIICHHS U MPEIOTBPAIICHIS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHU3M YEIOBEKa;

JUTSL 00YYarOIIUXCS C OTPAHUIEHHBIMU BO3MOKHOCTSIMH 3[IOPOBbBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIICCTB
1 XUMHUYCCKUX SBJICHUH;

JUTSL CJICTIBIX M CJIA00BHIAIIMX O0YUAIOIIUXCS: YMEHHE HCITOJIB30BATh PEIlb-
e(HO TOUYeuHyIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucu Xxummde-
CKuX (hopMyII.

11 KJIIACC

[IpenmeTHbIie pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHudecKas Xu-

MHSD) OTPaKAIOT:

1)

cghopmuposanHocmsy npedcmasieHuii: 0 XAMUIECKOH COCTABIISIFOIICH ecTe-
CTBCHHO-HAYYHO!H KapTHHBI MHpPa, POJIM XMMHUH B TIO3HAHHUHY SIBJICHUAN TPHU-
poJbl, B GOPMUPOBAHUH MEIIUICHUS U KYJIbTYPBI JUYHOCTH, €€ QYHKIIHO-
HAJIbHOW TPaMOTHOCTH, HEOOXOJUMO# IS PELICHHUS MPAKTHYCCKHUX 3a]a4
U JKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY 3I0POBBIO W IPH-
ponHOII cpeze;



2)

3)

4)

5)

6)

7)

8)

6n1adenue CACTEMON XUMHIECKIX 3HaHUH, KOTOpast BKIIFOYAET: OCHOBOIIONA-
TalOIINe MOHATHS (XUMUYECKUIA JIEMEHT, aTOM, H30TOIL, S-, P-, d-3J1eKTpOH-
HbIC OpOUTAIN aTOMOB, HOH, MOJIEKYJId, MOJIb, MOJISIPHBIH 00BEM, BaJICHT-
HOCTb, JIEKTPOOTPUIIATEILHOCTD, CTENICHb OKHCIICHUS, XUMUYECKasi CBSI3b
(kKoBaJIeHTHasl, UOHHAsl, METAJUIMYecKas, BOJOPOJHAs), KpUCTAJUTMUECKast
peméTKa, TUIbl XMMUYECKUX PeaKLuil, pacTBOP, AIEKTPOJIUTHI, HEATIEKTPO-
JIUTHI, JIEKTPOIUTUYECKAs TUCCOLMAINS, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMUYECKOH peakIuu, XMMUYEeCKOe paBHOBECHE; TEOPHH U 3a-
KOHBI (T€OpHsl 3JIEKTPOIUTUUECKON TUCCOLMAINH, NEPUOAUIECKUN 3aKOH
. V1. MenneneeBa, 3aKOH COXpaHEHHSI MACChI BELLIECTB, 3aKOH COXPAHEHUS
U TIpeBpalle-

HUS DHEPTHHU NPH XUMUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIAYC-
CKHUH S3bIK XMMHH, MAPOBO33PEHUECKIE 3HAHMS, JISKAIIFIE B OCHOBE MOHH-
MaHUs IPUIUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SBJICHHH, (haKTOJIOTHIe-
CKHE CBEICHHS O CBOMCTBAX, COCTaBE, IOJTYYCHUH U OE30I1aCHOM HCIIONIB30-
BaHWU BOXHEHIITNX HEOPTAaHUYECKUX BEUIECTB B OBITY U MPAKTHUECKON Jie-
SATEJBHOCTH YeJIOBEKa;

chopmuposanHocme ymeHull 6bla61sMeb XapaKTepHble MPU3HAKH NOHATHH,
YCManasnueams UX B3aUMOCBS3b, UCHOIb3068AMb COOTBETCTBYIOIINE ITOHS-
TSI IPU OIIMCAHUM HEOPTaHUUYECKUX BEILECTB U UX IIPEBPALICHUIL;
cOpMUpOBaAHHOCIb YMEHUL UCNONIb306aMb XUMUYECKYI0 CUMBOJIUKY UL
COCTaBJICHUS (POPMYJI BEIIECTB U YPaBHEHHI XMMHUECKHUX PEaKIunii; cucre-
MaTtmyeckyto HomeHKnatypy (IUPAC) u TpuBHambHBIC Ha3BaHUS OTHEIb-
HBIX HEOPraHNYECKNX BEIIECTB (YrapHBbIi ra3, yriIeKnuCIbli ra3, aMMHUaK, ra-
mEHast U3BECTbh, HETAIIEHAS N3BECTh, TUTHEBAS COJA, IIUPUT U JP.);
chopmuposannocme ymenul onpeoeiams BAICHTHOCTb M CTEIIEHb OKHCIIe-
HUSI XUMHYECKUX 3JIEMEHTOB B COIMHEHMUSIX PA3JIMYHOTO COCTaBa; BUJI XH-
MHUYECKOH CBA3M (KOBaJICHTHAs, HOHHAs, METAJUINYECKas, BOJOPOIHAS) B
COCANMHCHHUAX, THII KpHCTaHHH‘IECKOﬁ peIHéTKI/I KOHKPETHOT'O BEIIECTBA
(aTomHas1, MOJEKYJSIpHAs, NOHHASA, METAJUINYecKas); XapaKTep Cpelsl B
BOJHBIX PaCTBOpPaX HEOPraHUUYECKUX COEANHEHUN;

copmuposanHocmes ymeHutl ycmanasiueams MPUHAIIIC)KHOCTh Heopra-
HUYECKUX BEIIECTB IO MX COCTAaBY K OINpPENeIEHHOMY Kilaccy/TpyIme co-
€/IMHEeHUH (IPOCThIE BELECTBAa — METAIBI M HEMETAILIbI, OKCHJIBI, OCHO-
BaHMs1, KHCJIOTHI, aM(OTEpHBIE THAPOKCH/IBI, COJIH);

chopmuposanHocme ymeHul packpbiéams CMbICI TIEPHOTTYECKOT0 3aKOHA
. V. MenneneeBa 1 IeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOILYIO, 00bsC-
HUTEJILHYIO M IPOTHOCTHYECKYIO (pyHKINY;

chopmuposanHocmes ymeHull xapaxmepuszoeams 3IEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 31eMeHTOB | —4 nepronos [lepnoanaeckoil CHCTEMBI
XUMHUYECKHX diieMeHToB JI. . MeHneneeBa, MCIIONB3Ys HOHATHS «S-, P-, d-
3IIEKTPOHHBIE OPOHUTANINY, «IHEPTETUIECKUE YPOBHI; 00BACHAMb 3aKOHO-
MEPHOCTU U3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COCANHEHUH



9

10)

11)

12)

13)

14)

15)

16)

17)

18)

1o nepuojaam u rpynnam Ilepuogudeckoil CHCTEMBI XUMHYECKUX DIIEMEH-
toB JI. 1. MeHneneena;

chopmuposannocms ymenuil xapakmepuzoéams (onucwleams) o0IIHe XH-
MUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUUHBIX KJIACCOB; HOO-
meepoicdams CyIECTBOBAaHHE T'€HETHYECKOW CBSI3M MEXAY HEOpraHude-
CKHUMH BEIIECTBaMH C TIOMOIIbI0 YPaBHEHUH COOTBETCTBYIOIIMX XHUMHYE-
CKHUX peaKkluii;

chopmuposanHocmes ymenus Kiaccuguyuposams XUMHYECKUE pPEaKInuu
0 Pa3IUYHBIM IIPU3HAKaM (YHCIY U COCTaBY PEarupyIoLIiX BELIECTB, Te-
n0BoMY 3(G(EKTy peakuu, H3MEHEHNIO CTENICHEH OKHCIICHHS JJIEMEHTOB,
00paTIMOCTH PeaKIMy, yJYacTHIO KaTalu3aTropa);

chopmuposanHocme yMeHull cCocmagnims ypaBHEHUS PEaKIIMil Pa3IHIHBIX
THUIIOB; IOJHBIC W COKpAIIEHHBIE YpaBHEHHs peakIMi MOHHOTO OOMEHa,
YUUTBIBas YCIOBUS, IPH KOTOPBIX 3TU PEaKIUHU UAYT 10 KOHIIA;
chopmuposannocme ymenuil npogooums peakiiy, IOATBEPXKIAIONINE Ka-
YECTBEHHBII COCTAB PA3IMYHBIX HEOPraHUUECKUX BEILECTB; pACHO3HABAMb
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTraHU-
YECKHX BEIIECTB;

chopmuposanHocmes ymeHutl packpvléams CyIHOCTh OKHUCIUTENbHO-BOC-
CTAaHOBHUTEJBHBIX PEAKIUH MOCPEICTBOM COCTABICHHS 3JEKTPOHHOIO Oa-
JIaHCA 3TUX peaKLuil;

chopmuposarnocme ymeHuil 00bACHAMb 3aBUCUMOCTh CKOPOCTH XHMMHUYe-
CKOH peakIMu OT pa3luuHbIX (PaKTOPOB; XapaKTep CMELICHUS XHUMHYe-
CKOT'O PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3/IeHCTBHA (MpuHLIuIT Jle
[Tarenbe);

chopmuposanHocme yMenul Xapakmepuzoeams XAMHUYECKHE TPOLIECCHI,
JIe)KaIlre B OCHOBE MPOMBIIIJIEHHOIO MMOTyYEHHs CEPHOU KHCIOTBI, aMMU-
aKa, a Takke CPOPMHUPOBAHHOCTH NPEACTABICHUN 00 OOIIMX HAYYHBIX
MPUHIUIAX U 3KOJIOTMYECKUX MpolIeMax XMMUIECKOTO MPOU3BO/ICTRA,;
cpopmuposannocmsb yMeHul nPpo8ooumMs BEIYUCICHUS C HCIIOIb30BaHUEM
TIOHSATHS «MaccoBas JIOJS BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUNA
Ta30B MPH XUMHYECKHIX PEAKIMIX, MacChl BeIeCTBa WIH 00BEMa ra3os 1o
W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WiIH 00bEMY OJHOTO M3 y4acT-
BYIOLIMX B PEAKIMH BELIECTB, TEIIOBOro 3 dexTa peakiiyu Ha OCHOBE 3a-
KOHOB COXPaHEHHsI MacChl BEIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHUH;
chopmuposannocme ymenull codono0ams npasuida ToIb30BAHNUS XHMUYe-
CKOH TIOCYZI0H 1 1abopaTOpHBIM 000pyJOBaHHEM, a TaKXKe MpaBuIia oopa-
HIEHUS C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIIOJHEHHIO
J1a00PaTOPHBIX XUMHUUYECKHUX OTIBITOB;

copmuposanHocmes yMeHul NAaHUPO8aAmMd U 6bINOIHAMG XUMHIECKUN
SKCTIEPUMEHT (Pa3JIoKEHNE TIEPOKCHIAa BOAOPO/ia B MPUCYTCTBUH KaTallu-
3aT0pa, ONpeIeNIEHUE CPEABI PACTBOPOB BEILECTB C MOMOILBIO YHUBEPCAIIb-



HOTO MHAWKATOpA, BIMSIHUE PA3IHMIHBIX (PAKTOPOB HA CKOPOCTH XMMHUE-
CKOH peakIuH, PeakIud HOHHOTO OOMEHa, KauyeCTBCHHBIC PEAKLUH Ha
cynb(aT-, KapOOHAT- W XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS; PEIICHHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 1o TeMaM «MeTamisl» u «Hemeramis») B co-
OTBETCTBHH C NIPABUIIAMH TEXHUKH 0€30MaCHOCTH IPU 0OpaILCHNH C Bellle-
CTBaMH U 1a0OPaTOPHBIM 000PYIOBAHUEM, HPeOCNAGIANb PE3YIITATHI XU~
MHYECKOT'0 IKCIIEpUMEHTA B (pOpMe 3aIMCH yPaBHEHNUH COOTBETCTBYIOLINX
peakuuii 1 hopmyaupoeanms BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

19) cgopmuposannocmes ymenuii Kpumuuecku aHaAIU3UPOBAMb XUMHIECKYIO
HHPOPMALINIO, TTOTydaeMylo U3 pazHeIX ucTogHHKOB (CMMU, UHTepHET 1
ap.);

20) copmuposannocme ymenuil cob00ams nPasuia SKOIOTUIECKH 1IEIeCco-
00pa3HOTo MOBEICHHS B OBITY M TPYAOBOI AEATEIBHOCTH B IEISX COXpa-
HEHUSI CBOETO 37I0POBBS U OKPYXKAIOIIEH MPHUPOAHON Cpelbl; OCO3HABAThH
OTIaCHOCTh BO3ACHCTBHUS HA JKUBBIC OPTaHU3MBI ONPENCIEHHBIX BEIIECTB,
nouumMast cmbica mokazatenst 1K, noscuams Ha mpumepax crocoOb
YMEHBIICHHUS ¥ MPEIOTBPAICHUS UX BPEJIHOIO BO3JICHCTBHS HA OPTraHU3M
4eJI0BEKa;

21) s o0yYarONIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3[IOPOBbS: YMCHHE
NPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUSI BEIIECTB
Y XMMHUYECKHX SBJICHUIT;

22) uis CNenbIX U CIa0OBUIAIIMX 00YYaIOINXCS: YMEHHE HCIIOJIb30BATh PEllb-
e(pHO ToueuHyr cuctemy oOo3HaueHuid JI. Bpaitns ans 3amucu xummde-
ckux (hopMyI.

COAEPXAHUME YUEBHOI'O IPEJJMETA
«XHUMUSA»

10 KUNTACC. OPTAHNYECKAA XUMUA

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUU

IIpenmer oprannueckoi XuMuK: €€ BOSHUKHOBEHHUE, pPa3BUTUE U 3HAUCHHUE B
MOJy4YEHUN HOBBIX BELIECTB M MaTepuajnoB. TeopHs CTpOeHHs OpraHMYECKHX
coennHenuit A. M. Byrtieposa, eé ocHoBHbIe nosioxenus. CTpykrypHsle ¢op-
MyJIbl OpraHu4ecKux BeniecTs. ['omomnorus, n3omepus. XuMudeckast CBsI3b B Op-
TAaHWYECKHUX COCTMHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o kIaccupUKaIK OpraHNYecKrX BemiecTs. HomenkmaTypa
OpPraHUYECKNX COCIUHEHHUH (CHCTEMaTHYECKas) M TPUBUAIIbHBIC HA3BaHHS BaK-
HEWIINX TPEICTaBUTENIECH KIaCCOB OPraHUYECKUX BEIIECTB.

DKCIePYMEHTAIBHBIC METOIBI N3YVUYCHHS BEIIECTB M MX IPEBPAIICHUN: O3HA-
KOMJIEHHE ¢ 00pa3IaMi OpraHMYEeCKNX BEIIECTB M MaTepralaMy Ha UX OCHOBE;
MOJICTIMPOBAHHUE MOJIEKYJI OPraHHYECKHX BEIECTB; HAOJIOJCHHE U OIMCaHUE



JEMOHCTPAMOHHBIX ONBITOB IO MPEBPALICHHIO OPraHMYECKHX BEILECTB IPH
HarpeBaHWU (IUTaBIICHUE, OOYTIIMBAaHUE M TOPCHHUE).

YraeBoa0poibl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUN psl. MeTaH u 3TaH — npo-
CTelIIne NpeICTABUTENH aJIKaHOB: (PU3MUECKHE U XMMUUECKHE CBOWCTBA (peak-
LUH 3aMEILEHNUs ¥ TOPEHUs ), HaX0XKJeHHe B IIPUPOJIE, MOJIyUeHUEe U IPUMEHe-
HHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psAfl. DTUIIEH U IPONUIIEH —
NpOCTEHIINE MPEACTABUTENN ANKEHOB: (M3MYECKUE U XMMHUUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHMS, TAJIOTEHUPOBAHUS, THPATAIIUM, OKUCIICHHUS U TOJIHU-
MepH3annn), MOoIy4YeHIEe 1 MPUMEHEHHE.

Ankanuensl. byraguen-1,3 u metunOyraguen-1,3: cTpoeHne, BakHEHIIHE
XMMHUYECKHE CBOMCTBa (peakuust monumMepunsanuu). [lomydeHwe cunTeTHUe-
CKOTO Kay4yKa U PE3UHBI.

AJIKHHBI: cOCTaB U OCOOEHHOCTH CTPOSHHMS, TOMOJIOTHUECKUH psiA. ALEeTH-
JIeH — TIPOCTEHIINH PEJICTaBUTENb aTKHHOB: COCTaB, CTPOCHHE, (PU3NUCCKHE U
XMMHYECKHE CBOMCTBA (peakiMy THAPHPOBAHUS, TaJIOTEHUPOBAHUS, THApaTa-
LIUH, TOPEHUS ), IOITy4YeHHE U IPUMEHEHHE.

Apensl. benson: coctas, cTpoeHue, Gu3NdecKre U XUMHYECKHE CBOWCTBA
(peakiy TajJoOreHUPOBAaHMUS W HUTPOBAHMA), NMOJTyYeHHE U NpUMEHeHue. To-
YOI cocmas, cmpoenue, usuieckue u XumuiecKue ceoticmea (peaxyuu 2auo-
2enuposanus u Humpoeanus) noxyuenue u npumenenue®. TOKCHIHOCTH aPEHOB.
I'eneTnueckas cBs3b MEKAY YIIIEBOIOPOIAMH, TPUHAUICKAIINMHU K Pa3INIHBIM
KJIaccam.

[MpuponaHble MCTOYHUKH YriIeBOAOponoB. [IpuponmHbIi Ta3 M momyTHbIE
HedTstHBIC Ta3bl. Hed1h 1 e€ mpoucxoxaerne. CriocoOs! epepaboTKu HeQTH:
MIepETOHKA, KPEKUHT (TepMHYECKNH, KaTATMTHIECKHi), mupoiu3. [IpoayKTsl me-
pepaboTku He()TH, UX IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
YTOJIb ¥ IPOAYKTHI €T0 MepepaboTKH.

OKCIIepUMEHTATRHEIC METO/IbI M3VICHNS BENIECTB M MX IPEBPAIIICHIH: O3HA-
KOMJIEHHE ¢ 00pa3IamMu IIacTMacc, KayayKoB M pe3nHsl; Kosmieknn «Hedts»
n «YTOIbY»; MOJICIMPOBAHUE MOJIEKYJT YIIEBOAOPOIOB M TaJOT€HOIPOU3BOJ-
HBIX; TIPOBEJICHHE MTPAKTHIECKON PaOOTHI: MOJIyYCHNE ITHICHA U U3yUCHHE €ro
CBOMCTB.

Pacuémmnuie 3a0auu

Brraucnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJn-
YEeCTBa UCXOHOTO BEUIECTBA WIIH MPOTYKTa PEAKITUH TI0 U3BECTHBHIM Macce, 00b-
€My, KOJIMYEeCTBY OAHOTO U3 NCXOJHBIX BEUIECTB WM MPOIYKTOB PEAKIINH).

6 Kypcueww B TEKCTC BBICJICHBI 3JIEMCHTBI COACPIKAaHUA y‘{e6HOI‘0 Marepualia, KOTo-

pble H3Y4aloTCs B 03HAKOMHUTEIBHOM IUIAHE M HE BKIIFOYAIOTCSL B COCTAB IPEAMETHBIX
pe3yibraToB ocBoeHus OOIT COO Ha 6a30BOM ypoBHE.



Kucnopoaconepxaiiye opraHU4eCKue COSTUHEHUS

[IpenenbHble OJHOATOMHBIE COMPTHL. MeETaHON M 3TaHOJI: CTpOeHHe, (Hu3u-
YeCKUe U XUMHYECKHE CBOWCTBA (PEaKIMK C aKTUBHBIMH METaJUIaMH, I'aJIor€HO-
BOJIOPO/IaMH, TOPEHHE), IPUMEHEHHE. BoOpoiHbIE CBSA3M MEXAY MOJIEKYIaMu
cnupToB. JleificTBHE MeTaHOJIa M ATAHOJIA HA OPraHU3M YeJIOoBeKa.

MHOroaToMHbIE CITUPTHI. DTUICHIJIMKOJb U TIIHLEPUH: CTpoeHue, Gpusnye-
CKHE W XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMH METAJIIAMHU,
Ka4eCTBEHHAs pEaKIysl HA MHOTOaTOMHbIE CITUPTHI). JlelicTBHE Ha OpraHHu3M de-
noBeka. [IpuMeHeHne runeprHa U STHICHTITHKOIIS.

@DeHOI: CTPOCHHE MOJEKYIBI, (PU3NUECKHEe M XUMHUECKHEe CBOHCTBA. TOK-
cugHOCTh eHomna. [Ipumenenue eHomna.

Anbperunpl 1 kemonsl. DopManbaeruy, aeTanbIeruy: CTpoeHue, Gpuznde-
CKHE U XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHSA U BOCCTAHOBJICHUA, KaucC-
CTBEHHBIE PEAKIIMN), HOTYIECHUE U IPUMECHEHHE.

Ayemon: cmpoenue, pusuyeckue u xumuieckue ceoucmaa (peaxyuu oKucie-
HUSL U 60CCMAHOGIEHUSA), NOTYHeHUe U NPUMEHEHUe.

OIHOOCHOBHBIE Npe/ieNbHbIe KapOOHOBBIE KUCJIOTH. MypaBbHHAs U YKCYC-
Has KUCIIOTBI: CTpoeHHe, (U3NUECKHEe U XMMHUYECKHe CBOMCTBa (CBOWCTBA, 00-
mye A7 KJlacca KUCIIOT, PEaknus 3TepU(HUKAIINN), TOTyIeHHE U IPUMEHECHHE.
CreaprHOBas M OJIEMHOBAs KMCIIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX
KncJIoT. MbUIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, NX MOIOIIEe JIEHCTBHE.

CnosxHble 3¢UpHl KaK TPONU3BOIHBIE KAPOOHOBBIX KHCIOT. ['MApOIN3 CIOXK-
HBIX 3¢upoB. XKupsl. ['maponns xupos. IIpumenenue xupoB. bruonorndeckas
POJIb XKUPOB.

VYrneBonpl: cocras, Kiaccu(pUKanus yrieBoJoB (MOHO-, M- W IIOJIUCaxa-
puzsl). [oko3a — npocTelinnii MoHOcaxapuI: 0COOEHHOCTH CTPOCHUS MOJIe-
KyJnbl, pU3HYECKHEe U XUMHUYECKHUE CBOWCTBA (B3aMMOAEHCTBHE C THAPOKCHIOM
meau(Il), okucnenne aMmmMuadHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBme-
HHUe, OpOXKEHHUE TIIFOKO3bI), HAXOXKICHNUE B IIPUPOJIE, IPUMEHEHNE, OHoJIoTnde-
ckast posib. orocunTe3. PpyKTo3a Kak U30MeEpP IIIFOKO3bI.

Caxaposa — npedcmagumens Oucaxapuoos, 2u0pou3, HaxoxHcoeHue 8 npu-
poOde u npumeHeHue.

Kpaxman 1 nenironosa Kak npupoaHble nonuMmepsl. CTpoeHne Kpaxmaia v
LeIUTI010361. DU3MYecKre U XMMHYECKHE CBOMCTBA Kpaxmaa (THIpOu3, Kade-
CTBEHHAs PEaKIHs C HOJIOM).

DKcnepyMeHTANEHBIC METOJIbI N3VICHUS BEIIECTB U MX MPEBPAIICHHI: IIPO-
BejieHHe, HAONIOJICHWEe M OMHMCaHHEe JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CITUPTOB, KAYECTBCHHBIC PCAKIIUN OTHOATOMHBIX CIIMPTOB (OKI/ICHGHHC 9TaHOJIa
okcunoMm menn(Il)), MHOroaTOMHBIX CITUPTOB (B3aWMOJICHCTBHE TIIMIIEPHHA C
ruapokcuaom menu(Il)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OK-
cuna cepebpa(l) m rumpoxcumom menu(Il), B3aumonelcTBHE Kpaxmalia ¢ HO-
JIOM); TIPOBEJICHHUE MPAKTUIECKONW pabOTHI: CBOWCTBA pacTBOpPa YKCYCHOH KHC-
JIOTHI.



Pacuémmnuie 3a0auu

BrrancieHus o ypaBHEHHIO XUMHYECKON peaknuu (Maccel, 00bEMa, KO-
YecTBa MCXOTHOTO BEIIECTBA MM MIPOAYKTA PEaKIliy 10 U3BECTHBIM Macce, 00b-
€My, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIN MPOAYKTOB PEAKIIH).

A30TCOI[ep)KaHH/Ie OpTraHUYCCKUC COCAUHCHUS

Amunel. Memunamun u auuaun: cocmas, cmpoenue, usuieckue u Xumude-
ckue ceoticmea (2openue, e3aumoodeticmeue ¢ 60001 U KUCIOMAMLL).

AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPTaHUIECKUE COeANHEHNs. Du3ndecKue
1 XMMHYECKHE CBOIICTBAa aMHHOKHCIIOT (Ha MpuMepe IuiHa). bruonormueckoe
3HAUYCHHE aMUHOKHCIOT. [lenTupl.

benku Kkak mpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. llepBudHas,
BTOPHYHAS M TPETHUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOWCTBA OCIIKOB:
THJPOJIN3, ICHATYpALUsl, KaueCTBEHHbIE PeaKiu Ha OeJIKu.

OKCIIepUMEHTAIbHEIC METQJbI M3YYEHUS BEUISCTB W UX IPEBPAIICHUH:
HaOJI0IcHHe U OINMCAHME J€MOHCTPAIMOHHBIX OIBITOB: JEHaTypauus OeKOB
IIpU HarpeBaHUH, [[BETHbBIC PEAKIIUU OEIKOB.

BricokoMoiekynsipHbI€ COSTUHEHUS

OCHOBHBIE TIOHSITUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COCJIMHEHUI: MOHOMED,
MIOJIIMEP, CTPYKTYPHOE 3BEHO, CTENECHb TOIMMEPU3AINHU, CPETHSS MOJIEKYIAp-
Hast Macca. OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTMHEHUH —
TIOJIMMEPH3anHs U TIOJIMKOHACHCAIHSL.

Ilnacmmaccel (noausmuneH, NOAUNPONUIEH, NOTUBUHUTXIOPUO, NOAUCTIU-
pon). Hamypanenuiili u cunmemuyeckue Kayuyku (6ymaoueHossiti, XioponpeHo-
bl U UONPEHOBYINL). Bonokna: namypanvHule (XI0NOK, Wepcmy, WENK), UCKYC-
cmeeHHble (ayemamHoe 60I0KHO, BUCKO3a), CuHmemuieckue (KanpoH u 1a6cam,).

OKCIIepUMEHTATRHEIC METO/IbI M3VICHNS BENIECTB U MX IPEBPAIIIEHHN: O3HA-
KOMJIEHHE ¢ 00pa3IiaMy IPHPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJTACTMAcC, Ka-
YUYKOB.

Mejicnpeomemnvie céasu

Peanu3zanus MeXIpeIMETHBIX CBA3E€H NIPU U3yUYEHUU OPraHUYECKON XUMUHU
B 10 kmacce ocymiecTBISIETCS Yepe3 HUCIMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-
HaYYHBIX MOHSATHH, TaK ¥ HOHSTHUH, SBISIOIINXCS CUCTEMHBIMH IS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-

HaY4HOTO IIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHHWE, HAYYHBIH (hakT, TUIO-
Te3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTE3, KJIacCH(HUKaLHs, TIEPHOINIHOCTD, HaOI0-
JIeHHe, U3MEPEHNUE, IKCIICPUMEHT, MOAETHPOBAHUE.

®usnka: MaTepusi, SJHEPTUs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEpreTuye-
CKHH ypOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (hu-
3WYECKUE BEJINYMHBI U COMHULIBI NX U3MEPCHUSL.



Buomorus: xiretka, oprannsM, 6nocdepa, 0OMEH BEIIECTB B OpraHu3Me, Go-
TOCHHTE3, OMOJIOTHIECKN aKTHBHBIC BellecTBa (OENKH, YIIIEBOIBI, KUPHL, (ep-
MEHTHI).

I'eorpadus: MuUHEpaIBl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMbIE, TOILIHBO,
pecypcesl.

TexHosorus: NUIIEBbIE TPOIYKTHI, OCHOBBI PAI[HIOHAJIBHOTO IIUTAHUS, MOIO-
LIMEe CPEJNICTBA, JIEKAPCTBEHHbIE M KOCMETHYECKUE IpenapaThl, MaTepHaibl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC. OBIIAA U HEOPT'TAHUYECKASA XH-
MUs

TeopeTnyeckre OCHOBbI XUMUH

XUMu4ecKui 31eMeHT. AToM. Slnpo aroma, u3oTombl. JJIEKTpoHHAs 000-
JI0YKa. DHEPTeTHIECKUE YPOBHH, MOIyPOBHH. ATOMHBIE OpOuTany, s-, p-, d-aie-
MeHTHL. OcOOCHHOCTH pacTpeIeICHUS JIIEKTPOHOB IT0 OPOUTAIISIM B aTOMaX 3JIe-
MEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYPAITHIS aTOMOB.

Ilepuoauueckuii 3axoH u [leproguueckas cucteMa XUMUYECKUX FJIEMEHTOB
. U. Menpeneesa. CBsi3b NEpUOANYECKOT0 3aKOHA U [leproauueckoil cucTeMbl
XUMHuueckux aneMeHToB J[. . MenzaeneeBa ¢ COBpeMEHHON TeOpUe CTPOSHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUECKHUX dJIEMEHTOB 1 00pa-
3yeMbIX UMM TIPOCTHIX U CIIO’KHBIX BEIIECTB MO TPYIIaM U NeproaM. 3HaueHHe
MIEPUOIUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XUMHUECKas CBA3b. BUABI XMMUYECKOil CBA3U (KOBa-
JIEHTHAs HEMOJISIPHASI U MTOJISIpHAs, HOHHAsI, MeTaJUTueckas ). MexaHu3mbl o0pa-
30BaHUsI KOBAJICHTHON XMMHUYECKON CBsI3U (OOMEHHBIH U TOHOPHO-aKIIETITOP-
HBII). BomopoaHast cBs3b. BaneHTHOCTh. DNEKTpOOTpHIATENFHOCTE. CTEleHb
okucienust. NoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSH-
CTBa COCTaBa BelleCcTBa. THIbI KPUCTAIIMUECKUX PEIETOK. 3aBUCUMOCTh CBOM-
CTBa BEUIECTB OT THUIA KPUCTAILIMUECKON PEIIETKY.

[HonsTe o nucnepcHeIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHL.
MaccoBasi 10715 BEI[eCTBa B PacTBOPE.

Knaccudukarus Heopranudeckux coequHeHuii. HoMmeHknatypa Heopranu-
YECKUX BEIIeCTB. | eHeTHIecKast CBS3b HEOPTAaHMUECKUX BEUIECTB, IPUHAJICKA-
[IUX K Pa3jIMdHBIM KJIaccaM.

Xumrmdaeckas peakius. Kiaccuduranns XMMUYeCKUX peakiiuil B HEOpraHu-
YECKOUW U OpTraHMYECKON XUMHUHU. 3aKOH COXPaHEHHUST MacChl BEIIECTB; 3aKOH CO-
XpaHEHUS U MPEBPAILEHUs YHEPTUH NIPU XUMUYECKUX PEAKIUIX.

CKOpOCTh peakiuu, ¢€ 3aBUCUMOCTh OT Pa3JIMYHBIX (hakTopoB. OOpaTuMbie
peakuuu. XuMudyeckoe paBHoBecue. DakTopbl, BIUSIONUIUE Ha COCTOSIHUE XUMHU-
yeckoro paBHoBecus. [Ipunnun Jle [aTense.

OnekTponurndeckas auccoumanus. CHIbHBIE W CIAOBIC AJICKT-POIUTEHIL.



Cpena BOIHBIX PacTBOPOB BEINECTB: KUCIHAs, HEWTpanbHast, menouHas. [lons-
mue o 00opoonom noxasamene (PH) pacmeopa. Peakunu noHHOTO OOMEHa.
T'udponu3z neopeanuueckux u OpeaHUYecKux Geuyecms.

OKHCIINTENTbHO-BOCCTAHOBUTEINIBHBIE peakuuu. [lousimue 0O anexmponuse
pacniasos u pacmeopos cosel. [Ipumenenue 3nekmponusa.

DKCHepyMEeHTANEHBIC METQJIbI M3VUCHUS BEIISCTB M WX IPEBPAIICHUI: Jie-
MoHcTpauus tabnun «Ilepuonuueckas cucreMa XUMHYECKUX dnemeHToB JI.1.
MeHzesneeBay; U3y4eHHe MOJieNIed KPUCTAJUIMUECKUX PEIIETOK; HAOI0AeHHE U
OIMCaHUE JIEMOHCTPAI[OHHBIX M JJAOOPAaTOPHBIX OINBITOB (pa3sIoKEHUE TTePOK-
cHUia BOAOPOJa B MIPUCYTCTBUH KaTalM3aToOpa, OINPEAEICHHE CPEAbl pacCTBOPOB
BEIECTB C IOMOINBI0 YHHBEPCAJBHOTO HHAMKATOPA, PEAKIUH HOHHOTO 00-
MEHa); IPOBEJCHUE NPaKTHIECKOH paboThl «Biusnue pa3nudaHbIX (HaKTOPOB Ha
CKOPOCTH XUMHYIECKOH PEaKIim.

Pacuémmnuvie 3a0auu

Pacuérbl o ypaBHEHHAM XMMHYECKHX PEAKIMH, B TOM YHCIIE TEPMOXHMHU-
YecKue pacy€rhl, pacu€Thl C UCIOJIB30BAHUEM IMOHSITHS «MAacCcOBasi NOJIs Belle-
CTBa».

Pazgen 2. Heopranuueckas xumus

Hemeramnel. [Tonoxenue HemeramioB B Ilepuoandyeckoil cucreMe Xxumuye-
ckux anemeHToB J[.1. MenaeneeBa 1 0cOOEHHOCTH CTpOeHHUS aTOMOB. Du3nye-
CKHe CBOMCTBA HEMETAJIOB. AJUIOTPOITHS HEMETAIJIOB (Ha IpUMeEpe KHCIOPoa,
cepsl, hochopa u yrieposa).

XuMudeckne CBOMCTBAa BaXXHEHUIINX HEMETAJUIOB (TaJOT€HOB, CEpPHI, a30Ta,
¢docdopa, yrirepona u KpeMHUsI) U UX COSAMHEHUH (OKCHIOB, KUCIOPOICOEP-
JKAIUX KUCJIOT, BOJOPOTHBIX COCIMHEHUI).

[IpumeHeHne Ba)KHEHIINX HEMETAIUIOB U UX COETMHEHUI.

Mertamnsl. [lonoxxenue meramioB B [lepuonnueckoil cucteMe XMMHUUECKHUX
anementoB [I. 1. MenneneeBa. OcOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0-
4eKk aToMOB MeTayioB. O0mue ¢puznueckue cBoiicTBa MetamuioB. CIuiaBsl Me-
TaJIIOB. DIEKTPOXUMHUIECCKUN PAJ HAPSIKSHUH METaJIOB.

XUMUYECKUE CBOMCTBAa BAXKHEHIINX METaUIOB (HATPHUH, KaJWH, KaJIbIUH,
MarHui, aTFOMUHUH, IMHK, XPOM, JKEJIe30, MEJIb) U MX COCTUHEHHM.

OO6mue crmocoObl MONyYeHUuss MeTauioB. Memannypeus. Kopposus memarn-
s108. Cnocobul 3awumsl om Kopposuu. IIpuMeHeHne MeTayuIoB B OBITY M TeX-
HUKE.

DKCHeprMEeHTaIbHbBIC METOJIbI M3YUSHUS BEIISCTB M MX IPEBPALICHUM: U3Y-
YeHHE KOJUICKIUH «METaJUThl U CIUTaBbD», 00pa3IoB HEMETAIUIOB; PEIICHHE IKC-
MIEPUMEHTAIBHBIX 3a/1a4; HAaOIIOJCHAC M ONHCAHKUE ICMOHCTPAIMOHHBIX H Jia-
0OpaTOPHBIX OIMBITOB (B3aUMOJICHCTBUE THIPOKCUIA AIFOMUHHS C PACTBOPAMHU
KHCJIOT U IIeJI0UeH, KaUeCTBEHHbIE PEaKLMU Ha KATUOHBI METAJJIOB).

Pacuémmnoie 3a0auu
Pacuérel Macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJHMYECTBY



BEILIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOIINX B PEaKLMU BEILECTB;
pacuéTsl Maccel (00BbEMa, KONMYECTBA BEIISCTBA) IMPOIYKTOB PEAKIINHU, CIH
OJTHO U3 BEILECTB UMEET IIPUMECH.

XUMHS U )KU3Hb

Ponb xumuu B oOecriedeHHH 3KOJIOTHYECKOM, SHEPTeTHIECKOW M MHIIEBOH
0€3011acHOCTH, Pa3BUTHU MeIUIMHBL. [IOHSITHE O HayYHBIX METO/MAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIHi.

[pencraBnenus 00 OONIIMX HAYYHBIX MPHHIMIIAX POMBIIIIIEHHOTO MOTy4e-
HUS BaKHEHIITNX BELECTB.

UenoBek B MUpPE BELIECTB U MaTEpHUaIOB: BaXKHEHIIINE CTPOUTENIFHBIC MaTe-
pHansl, KOHCTPYKIMOHHBIE MAaTEPUAIIBL, KPACKH, CTEKIIO, KEpaMHUKa, MaTepHAaIIbI
JUTSL SIIEKTPOHUKH, HAHOMATEPHAIIbI, OPTaHUIECKHE K MUHEPAIIbHBIE YI0OPEHHUS.

Xumusi U 340pOBbE YENOBEKA: MPaBUIA HCIOJIB30BaHHS JIEKAPCTBEHHBIX
MIPEnaparoB; MpaBuia OE30IIaCHOTO HCIIOIB30BAHMS IIPETapaTOB OBITOBOW XHU-
MUH B TOBCEJHEBHOM KHU3HHU.

Mescnpeomemmnuie ceasu

Peanusanus MeXIpeIMETHBIX CBSI3eH IPH M3y4eHUHU 00LIel U HeopraHuye-
ckoil xumuH B 11 Kiacce OCyIIeCTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOLIMX
€CTECTBEHHO-HAyYHBIX MOHATHI, TaK M MOHATHH, SBISAIOMINXCA CHCTEMHBIMHU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO1ine ecTeCTBEHHO-HAYYHbIC MOHITHS: Hay4HbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsi, aHAJIM3, CUHTE3, KiacCHU(UKaIMs, IEPUOMIHOCTh, HAOI0ICHUE, JKC-
MEPUMEHT, MOJEITUPOBAHNE, U3MEPEHUE, SIBICHHUE.

®dusnka: MaTepus, YHEPIUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TON, PagHOaKTHBHOCTh, MOJIEKYJA, DHEPreTUYECKHH YPOBEHb, BEILECTBO,
TeI0, 00BbEM, arperaTHoe COCTOSHHUE BEIIECTBA, (PM3MUECCKUE BEITMUUHBI U €H-
HUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buronorus: kierka, oprannusm, skocuctemMa, bnocgepa, Makpo- 1 MUKpO3JIe-
MEHTHI, BUTAMHHBI, 0OMEH BEIIECTB B OpPraHU3ME.

I'eorpadus: MuHEpaIBl, TOPHBIE IOPOAKI, MTOJIE3HBIE HICKOMIaeMbIe, TOTUIHBO,
pecypcehl.

TexHONOTH: XUMHYECKasi MPOMBIIIIEHHOCTh, METAITYPTHs, IPOU3BOACTBO
CTPOMTENBHBIX MaTepHANIOB, CEILCKOXO3IHCTBEHHOE MPOM3BOJICTBO, MHUIIEBAS
MIPOMBINIICHHOCTD, (hapMaIieBTHIeCKas IPOMBIIIICHHOCTb, IPOU3BOJCTBO KOC-
METHUYECKHUX MPENapaToB, IPOU3BOACTBO KOHCTPYKIIUOHHBIX MaTEpUAIIOB, dJIEK-
TPOHHAsI IPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



TEMATUYECKOE IINIAHUPOBAHMUE yuyeOHoro npeamera « Xumus»

Yueonnlii npeamet «Xumus» (06a30Bblii ypoBeHb)
Bcero 70 4, u3 HUX 6 9 — pe3epBHOE BpeMs

10 KITACC. OPTAHUYECKASA XUMUA

1 4 B Hezemto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

IIpumepHBIe Tembl, pac-
KPbIBalOLUe TaHHBIH pa3-
JeJ1 IPOrpamMMbl, H KoJIHYe-
CTBO YacOB, 0OTBOAMMOE HA
HX H3yYeHHue

OcHoBHOe coep:kaHue

OcHOBHBIE BUABI 1eATEIbHOCTH 00yYAIOLINXCS

Pazpnea 1. TeopeTuueckue 0CHOBBI OpraHn4eckoii Xumu (3 1)

Tema 1. IIpeamer opranu-

yeckoi xumuu. Teopus xu-
MHYeCKOI'0 CTPOeHUs Opra-
HUYeCKUX coeqnHenmii (3 u)

[Ipeamer oprannyeckoi XuMuu: €€ BOSHUKHOBE-
HHE, Pa3BUTUE U 3HAYCHUE B II0JIy4EHUHU HOBBIX BE-
IIECTB U MaTepHanoB. TeopHs CTpOEHUS OpraHuye-
cKHX coenuHeHui A. M. bytinepoBa, e€ ocHOBHbIE
nonoxxeHns1. CTpyKTypHbIe (pOpPMYITBI OpraHuye-
cKux BewecTs. ['omounorus, usomepus. Xumuue-
CKas CBA3b B OPraHUYECKUX COCIUHEHUAX: KPaTHbIC
CBSI3H, G- U T-CBA3U.

[pencraBienue o KNacCU(PUKAINN OPTaHUIECKHX

PackppIBaTh CMBICT U3y9aeMbIX TIOHATHIHA (BBISB-
JSITh UX XapaKTepHBIE IPH3HAKH), yCTAHABIIH-
BaTh UX B3aUMO-CBS3b.

[IpuMeHSTh MOJIOKEHUS] TEOPUU CTPOEHUS opra-
HUUYEeCKUX coequHeHui A. M. bytneposa s
00BsICHEHHS 3aBUCMOCTH CBOMCTB BEIECTB OT
HX COCTaBa U CTPOCHHUS.

Hcnonb3oBaTh XUMUUYECKYIO CHMBOJIUKY JUISI CO-
CTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

BemecTB. HoMeHKIaTypa opraHnueckux coearnHe-
Hull (cucTeMaTHyeckas) U TpUBHAJIbHbIC Ha3Ba-
HUS BOXXHEHINUX Tpe/ICTaBUTeNIeH KIaccoB opra-
HUYECKHUX BELIECTB.

(pa3BépHyTOH, COKpAIIEHHOIT) POPMYT OpraHu-
YECKHX BEILECTB.

OmnpenensTh BUIBI XUMUYECKOH CBSI3M (OJHHAp-
HBIE, KPAaTHBIE) B OPTaHUIECKUX COCTMHCHUSIX.

JdeMoHcTpauun

— O3HaKOMJICHHE ¢ 00pa3laMi OPraHMYECKUX Be-
IIECTB ¥ MaTepUalaMi Ha UX OCHOBE;
— OTIBITHI 110 IPEBPAIICHUIO OPIaHUYECKHUX Be-
LIECTB TIPH HarpeBaHu (IJIaBIeHKe, O0yTINBa-
HUE U TOPCHHUE).

JlaGopaTopHbIii ONBIT
— MOJICIMPOBAHIE MOJICKYJI OPTraHHYECKHX Be-
IIECTB

PackpeiBaTh posib OpraHMYecKOd XUMUU B )KU3HU
YeJI0BeKa, MIUTIOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HalmroaTe 1 ONIHCHIBATH JEMOHCTPAI[IOHHBIE
OTIBITHI; IPOBOJIUTH U ONUCHIBATH J1abopaTop-
HBIE OIIBITHI

Pa3nen 2. Yraesogopoast (12 4)

Tema 2. [Ipegenbuble yrie-
BOJOPOABI — AJIKaHbI (2 4)

AJIKaHBL: COCTaB ¥ CTPOSHUE, TOMOJOTHUECKUH
psa. MetaH U 9TaH — IpoCTeiIe IpeACTaBU-

PackprIBaTh CMBICIT H3Y9aeMBIX TIOHATHH (BBISB-
JISITh UX XapaKTepHbIe IPU3HAKH), yCTaHABIIH-




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

TEJN JNKaHOB: (U3MYECKUE U XMMHYECKUE CBOM-
cTBa (peakIuy 3aMelIeHNsI U TOPEHUs ), HaX0xKIe-
HHE B IIPUPOJIE, TIOIYYCHHUE U IPHMEHEHHE

BaTh UX B3aUMO-CBS3b, UCIIOJIH30BATh COOTBET-
CTBYIOILIME MTOHATHS [IPY ONHCAHUN COCTaBa,
CTPOCHHUS U MPEBPAIICHNI OPTaHUYECKHUX CO-
€MHEHUI.

Hcnons30BaTh XUAMHYECKYHO CUMBOJIAKY IS CO-
CTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOl, COKpAIIEHHO) POPMYJ OpraHu-
YECKUX BEIIECTB.

YcTaHaBIMBaTh NPUHAUICKHOCTD BEIIECTB K
OTIpeeNnéHHOMY KIIacCy YTrIIeBOJIOPOIOB IO CO-
CTaBY U CTPOCHHUIO, Ha3bIBaTh UX MO CHCTEMaTH-
YeCcKOil HOMEHKIIATYpe; TIPUBOAUTE TPHUBHAIb-
HBbIC

Tema 3. HenpenesabHble yr-
JIeBOAOPOAbI: AJTKEHBI, aJI-
KaJueHbl, AJIKUHBI (6 1)

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH
pAA. DTUIIEH U IPONMIIEH — MpocTeiine npen-
CTaBUTEIN ANKEHOB: (YU3UIECKIE M XUMUIECKHE
CBOJCTBa (peakIuy THAPHPOBAHNS, TAIOTEHIPO-
BaHMS, THAPATALUH, OKHCICHNS U TIOJIIMepH3a-
IIUN), TIOJIy4eHHE U IIPUMEHCHUE.

Ha3BaHUS OTACIIBHBIX Hpe}lCTaBHTeJ’lef/i yFHeBO—
JIOPOJIOB.

Omnpeensth BUIBI XUMUUYECKOM CBSI3U B MOJIEKY-
JIax yriieBOJOPOJIOB; XapaKTEPHU30BaTh 3aBUCH-
MOCTb PEaKIHOHHON CIOCOOHOCTH YTIIEBOIOPO-
JIOB OT KPaTHOCTH KOBAJIEHTHOM CBSI3H.




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Ankanuensl. byranuen-1,3 u metunOyranuen-
1,3: ctpoenue, BaKHEHIINE XUMUYECKUE CBOM-
cTBa (peaknus nonumepusanun). [lomyuerne
CHHTETHYECKOTO KaydyKa M PE3HHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, FOMO-
JIOTUYECKUH psil. ALIETUIIEH — TPOCTEUIIHIA
MPEJCTaBUTENb ATIKHHOB: COCTaB, CTpOCcHHUE, (u-
3MYECKUEC U XUMHUYECKHE CBOICTBA (PEaKIIUK TH/I-
PHUpPOBaHUS, TATOTEHUPOBAHUS, THAPATAIINH, TO-
peHus1), oTydeHne 1 MpUMEHEHHE

XapakTepu30BaTh COCTaB, CTPOCHHUE, IPHUMEHE-
HHE, (U3NUECKHE U XUMUYECKUE CBOMCTBA,
Ba)KHEHIIINE CIOCOOBI TTOMYYCHHS TUITHYHBIX
IpecTaBUTeNeil PAa3IMYHBIX KIACCOB YIIIEBO-
JOpOJIOB (MeTaHa, 3TaHa, STHIICHA, alleTHIICHa,
OyranueHna-1,3, 6eH301a).

BBISBISITE TEHETHYECKYIO CBSI3b MEXKY YIIIEBOJIO-
pOaMH M TIOATBEPXKIATh €€ HalTMYKe ypaBHe-
HHSMH COOTBETCTBYIOIINX XUMHUUECKHX PeaK-
LU C UCTIONB30BAHUEM CTPYKTYPHBIX popMyII.

XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CBIpbs (He(Th, IPUPOTHEIH T'a3, yroJb), CIIO-
COOBI MX MepepabdoOTKK U IPAKTHYECKOE IPUMe-
HCHHC l'[OJ'ly‘{aeMle HpO}lyKTOB.

Tema 4. ApomaTH4yecKue
YIJ1eBOIOpOabI (2 1)

Apensl. BeH3ou: cocras, CTpoeHUe, GU3HUCCKUE U
XMMHYECKHE CBOMCTBA (PeaKkLny raloreHupoBa-
HUS ¥ HUTPOBAHM), TIOJTy4€HNE U TIPIMEHCHHUE.
Tonyon: cocmas, cmpoenue, uzuieckue u Xumu-
ueckue ceolicmea (peakyuu 2anio2eHupO8anus u

Hcnons30BaTh €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHHS — NPOBe/IeHNe, HaOMI0ICHHE U OIIH-
CaHNe XUMHUIECKOTO dKCIepUMeHTa (I1abopa-
TOPHBIE U NIPAKTHIECKHE pabOTHI).




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

HUMpPOBaHUsl), noryueHue u npumenerue. TOKCHY-
HOCTB apeHOB. | eHeTHUeCKas CBA3b YIICBOAOPO-
JIOB, IPHHAJICKALINX K Pa3INYHBIM KllaccaM

Tema 5. Ilpupoanblie HETOY-
HHKH YTJ1eBOJ0PO0B H MX
nepepadoTka (2 4)

IIpuposaHbie HCTOYHUKH yriaeBogopo1oB. [Tpu-
POIHEI Ta3 U monyTHBIE He(TsAHBIE Ta3bl. HedTh
u e€ mpoucxoxaeHue. CrocoOs! mepepadoTKH
HedTH: meperoHka, KpeKuHr (TepMHYECKHi, KaTa-
JUTHYECKUH), muponu3. [IpoayKTel mepepaboTku
HedTH, UX NPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObiTy. KaMeHHBIH yroib U IPOJYKTHI €ro nepepa-
0OTKH

JdeMoHcTpauus
— koutekun «HedTb» u «YToImb».
JlabopaTopHble ONbITHI
— O3HAKOMJIEHHE C 00pa3laMH I1acTMacc, Kay-
YYKOB U PE3UHBI;

CrienoBath npaBuiIaM 6e30MacHOi paboThI B Ja-
GopaTopuu IpH UCTIOIB30BaHUH XUMUIECKOIT
TOCYABI M 000PYOBAHUS, & TAKXKE MPaBUIAM
oOpamieHus ¢ BEIECTBAMH B COOTBETCTBUH C
HMHCTPYKIHSAMHE IO BBIITOTHEHUIO Ta00PaTOPHBIX
OIIBITOB U NMPAKTUYECKUX PabOT MO NOTyUYEHUIO
U U3YYEHHIO OPTaHUYECKUX BEIIECTB.

[IpencraBnaTh pe3ynbTaThl SKCIEPUMEHTa B
(bopMe 3anucH ypaBHEHHH COOTBETCTBYIOLIHX
peaKIuii 1 IeNaTh BEIBOABI HA HX OCHOBE.

ITpoBOIUTH BEIMHCIICHUS IO YPABHEHUIO XHMHIE-
CKOM peaxIuu.

CaMOoCTOSTEeNbHO INTAHUPOBATH U OCYIIECTBIATH
CBOIO II03HABATENBHYIO AEATEIbHOCTD; IPUHU-
MaTh aKTHBHOE y4acTHe B TPYNIOBON yueOHOI
JIeSITENbHOCTH




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

— MOJCJIUPOBAHUE MOJICKYJI YITICBOAOPOAOB U
TaJIOTCHONIPONU3BOIHBIX.

IIpakTHyeckas padora
Ne 1. [Tonmy4yeHue aTueHa U U3y4eHHUE €ro
CBOWCTB.

Boluncienust

— M0 YpaBHEHHIO XUMHYECKOI peakun (Macchl,
00BEMa, KOJTMYECTBA MCXOAHOTO BEIIECTBA MIH
MPOAYKTa PEaKIfy 10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB HITH
MPOLYKTOB PEAKIMH)

Pa3nen 3. Kuciopoacoaep:xamue oprannyeckue coequHernust (12 u)

Tema 6. Cnuptsl. @enon (3
1)

[penenbHBIE OXHOATOMHEIE CITUPTHL. MeTaHO 1
9TaHOJI: CTPOEHHE, HU3MIECKHE U XUMUIECKHE
CBOJCTBa (pEaKINy ¢ aKTUBHBIMH MeTaJUIaMH, Ta-
JIOTEHOBOZOPOAAMH, TOPEHHE), TpUMeHeHHe. Bo-
JI0OpoiHas CBs3b. [leificTBUe MeTaHOoIIa U 3TaHOIA

PaCKpLIBaTL CMBICJT U3y1aCMBbIX MMOHATUH (BI)I}IB-
JIATh UX XapaKTECPHBIC HpI/I3HaKI/I), YyCTaHaBJIU-
BaTh UX B3aUMO-CBA3b, UCIIOJIB30BATH COOTBECT-
CTBYIOILIUEC MTOHATHS ITPU OIMMCAaHUU COCTaBa,




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Ha OPTaHH3M YeJIOBeKa.

MHoOroaToMHbIe CITUPTHL. DTUIICHITINKOIIb U T~
LIEpHH: CTPOEHHE, (PM3UIECKHE U XUMHUECKUE
CBOICTBa (B3aUMOJIEHCTBHE CO LIEIOYHBIMU Me-
TaJIAMH, Ka4eCTBEHHAsl PEaKkysi Ha MHOTOATOM-
HBI€ CITUPTHI).

CTPOEHUSI U MPEBPAIIEHHH OPraHHIECKHX CO-
eIMHEHMI.

Hcrosnb30BaTh XAMUYIECKYIO CHMBOJIMKY JJIsI CO-
CTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) POPMYJ OpraHu-
YECKHX BEIIECTB.

[eiicTBue Ha opranusM uenoBeka. [I[pumenenue
TIIMLEPHHA U STHICHTJINKOJIS.

®enoi. CtpoeHre MOJIEKYJIbI, PU3NYECKUE U XH-
MHYeCKHe cBoicTBa eHona. TokcHyHOCTD de-
Houna. [Ipumenenne denona

Tema 7. Aabaernasl. Kap-
6oHOBBIE KHCIAOTHI. C10K-
Hble 3¢upsl (7 4)

Anbnrerunsl u kemonwvi. Dopmanbaerus, aneraib-
JIETU]I: CTpOCHHE, (PU3NIECKUE U XMMUIECKUE
CBOWCTBA (peaKIMy OKUCIICHHS 1 BOCCTAHOBIIE-
HUSI, KAUECTBEHHbIE PEAKIUN), TOJyICHUE U NPH-
MEHEHHUE.

Ayemon: cmpoenue, uzuueckue u XumuiecKue

VYcraHaBIMBaTh IPHUHAIEKHOCTD BEIIECTB K
ompeieI€HHOMY KJIacCy 1O COCTaBY M CTPOe-
HMIO, Ha3bIBATh UX 110 CHCTEMATHYECKOU HO-
MEHKJIAType; IPUBOIUTH TPUBHAJILHBIE HAa3Ba-
HUSI OTJCIBHBIX MPEICTABUTEIICH KUCIOPOICO-
JepIKAIIUX COCTHHCHUIA.

XapaxTepu3oBaTh COCTaB, CTPOEHHE, TIPHMEHE-
HUe, QU3nUecKre U XUMHIECKHE CBOMCTBA,
Ba)KHEHUIIIHe CITOCOOBI MOTYYESHHUST THITHIHBIX
MPE/ICTABUTEIICH PA3INYHBIX KIIACCOB KHCIIO-
poAcoaepKaluX COeAMHEHUH (MeTaHoa, 9Ta-
HOJIa, TIUIepHHa, (eHoma, popMabaeruia,
aleTaNbAerua, YKCyCHOH KUCIIOTHI, TIIFOKO3bI,




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

cgolicmea (peakyuu OKUCIeHUs U 60CCIAHOGIe-
HUs), noiyueHue u npumeneHue.

Kpaxmasa, IIeJUTI0JI03b]); BBIBIISTH FeHETHYC-
CKYIO CBSI3b MEXKIY HUMHU M NOATBEPKIATH €€
HaJM4YUe YPaBHEHHUSMHU COOTBETCTBYIOIINX XHU-
MHYECKUX PEAKLHUH ¢ UCIIOIb30BaHUEM CTPYK-
TYPHBIX (OPMYIL.

OnuceIBaTh COCTAaB, XHMUYECKOE CTPOCHUE U
NpUMEHEHHE KUPOB, XapaKTePU30BaTh UX 3Ha-
YeHHE JUTS J)KH3HESSI TeIbHOCTH OPTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICHCTBHS Ha KUBbIC
OpraHU3Mbl ONPE/IENEHHBIX OPIraHUMYECKUX Be-
IIECTB U HOSICHATh Ha MPUMepax CrocoObI
YMEHBIICHHUS U PEJOTBPAIICHHS UX BPEIHOTO
BO3JCHCTBUSI HA OPTaHU3M YeJIOBEKa.

OHOOCHOBHBIC MPEACTbHBIC KAPOOHOBBIC KHC-
N0TBl. MypaBbHHAas U YKCYCHAsi KUCIIOTBL: CTpOe-
HHE, PU3HYECKHE U XUMUYECKHE CBOiicTBa (CBOH-
CTBa, 00IIHe VIS KIacca KMCIIOT, PeaKIusl dTepH-
¢uKkanum), moaydeHue u npumeHenue. CreapuHo-
Basi U OJICHHOBAsI KUCIIOTHI KaK IPEACTaBUTEIIN

VMcnonk30BaTh €CTECTBEHHO-HAYYHbBIE METO/IBI
NO3HAHHS — NPOBEJIeHNe, HAOII0ICHHE U OIIH-
CaHHMe XUMHYECKOro 3KCIIepruMeHTa (Jrabopa-
TOpPHBIE U IPAKTHYECKHE PabOTHI).

CrenoBath npaBmiIaM 0e30macHON paboTHI B Jla-
OopaTopuu IpH UCIOJIL30BaHUH XUMHUYECKOIT




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

BBICIINX KapOOHOBBIX KHCIOT. MBIIa Kak conu
BBICIIINX KapOOHOBBIX KHUCIIOT, X MOIOIIee Aeii-
CTBHE.

CrnoxxHbIe 3()UpPHI KaK TPOU3BOIHBIC
Kap-00-HO-BBIX KHCJIOT. [ MAPOIU3 CIIOKHEIX du-
pos. Xupsl. ['maponus xupos. [Ipumenenue xu-
poB. buonoruueckas posib XKUPOB

Tema 8. YraeBoabl (2 1)

VYTeBoAbl: cocTaB, KINACCU(PHUKAINS YTIEBOIOB
(MoHO-, 11~ 1 monmcaxapusl). ['moko3a — mpo-
cTemmii MOHOCaxapHl: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NIECKNe U XUMHIECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcunom meau(Il), okuc-
JICHUE aMMHa4HBIM PacTBOPOM OKCHJIA Cepe-
opa(l), BoccraHoBIeHHE, OPOKECHUE

TIOCYABI M 000PYJOBAHUS, a TAKXKE TPABUIIAM
oOpamieHus ¢ BEIECTBAMH B COOTBETCTBUH C
HMHCTPYKIHSMH BBIIOJHEHUS Ta00paTOPHBIX
OIIBITOB U NMPAKTHIECKUX PabOT IO MOTyIEHHIO
U U3YYEHHUIO OPTaHNYECKUX BEIIECTB

[IpencraBnaTh pe3ynbTaThl SKCIIEPUMEHTa B
(bopMe 3anucH ypaBHEHHI COOTBETCTBYIOLIHX
peakuuil u fenaTh BEIBOABI HA UX OCHOBE.

ITpoBOIUTH BEIMHCIICHUS IO YPABHEHNIO XHMHIE-
CKOM peaxIuu.

CaMOoCTOSTENBbHO ITAaHUPOBATH U OCYIIECTBIATH
CBOIO [TO3HABATEIBHYIO JIEATEIbHOCTD; IPHHU-
MaTh aKTHBHOE y4acTHe B TPYNIOBON yueOHOI
JIeSITEeBHOCTH

TJIIOKO3BI), HAXOXK/ICHNE B IIPUPOJIE, IPHIMEHEHNE,
6nonormueckas pons. Porocunres. Ppykrosa xkak
H30Mep TIIIOKO3BL.




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Caxaposza — npedcmasumend OUCaxapuoos, euo-
POU3, HAX0HCOEHUe 8 NPUPOOe U NPUMEHEHIUE.
Kpaxmas 1 IesuIro103a Kak IPUPOIHbIE MOJH-
Mepbl. CTpoeHue Kpaxmaia U LeJUII03bl. Pu3u-
YecKHe ¥ XUMUYECKHe CBOHCTBA KpaxMaia (TH.I-
poin3, KaYeCTBEHHAsl PEaKLUsl C HOJO0M)

JlaGopaTopHble ONbITHI
— TOpEeHHe CIINPTOB;
— okwucieHne 3taHona okcuaom Meau(Il);
— B3aMMOJIEHCTBHE TIIHIIEPHHA C THIPOKCUIOM
menu(1l);
— OKHCJICHUE aJIbACTUI0OB aMMHAaYHbIM pacTBO-
pom okcuaa cepebpa(l) u ruapoxcumom meau(1l);
— B3aMMO/ICICTBHE Kpaxmaia ¢ HOJIOM.
IIpakTnyeckas padora
Ne 2. CpoiicTBa pacTBOpa YKCYCHOI KHUCIIOTEL.
Boruncinenus
— T10 ypaBHEHUIO XUMHUIECKOH peaknuu (MaccHl,
00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA MITN




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

MPOAYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O M3 MCXOIHBIX BELIECTB I
MIPOAYKTOB PEAKIIHN)

Pa3znen 4. A3orcogep:kamue oprannveckue coeqnuenus (3 1)

Tema 9. AMuHBI. AMHHO-
Kucaotbl. bexn (3 1)

Amunvl. Memunamun u anunun.: cocmas, cmpoe-
Hue, (huzuyeckue u Xumuyeckue ceolicmea (2ope-
Hue, 3aumooelicmeaue ¢ 6000 U KUCIOMAMU,).
AMHIHOKHCIIOTHI KaK aM(OTEpHBIE OPTaHUIECKUE
coequHeHus. dusndeckre U XMMUYECKUE CBOM-
CTBa aMMHOKHCJIOT (Ha mpuMepe IuiuHa). buo-
JIOTHYECKOe 3HAYCHHE aMHUHOKHCIIOT. [TenTrmpL.
Besnku kak npUpo/IHbIE BEICOKOMOJICKYJISIPHBIE CO-
enuHeHus. [lepBruyHas, BTOpUYHAs U TPETHYHAS
CTpyKTYypa OenkoB. XUMHUYEeCKHe CBOMCTBa Oe-
KOB: THAPOJIN3, I€HATYypaIns, KaueCTBEHHEIE pe-
aK[IMHU HA OEIKH.

JdeMoHcTpauun
— JleHaTypanust OelKOB IIPU HarpeBaHUM;

PackpbIBaTh CMBICI N3y4aeMBbIX MOHSATHI (BBISIB-
JSTH UX XapaKTepPHbIE IPU3HAKH), YCTaHABIIH-
BaTh MX B3aMMO-CBSI3b, HCIIOJIb30BaTh COOTBET-
CTBYIOILIE
TIOHATHS TIPU OMHCAHUH COCTaBa, CTPOCHUS
MpeBpalleHUi OpraHNueCKUX COCTUMHEHUH.

Hcnons30BaTh XMMUYECKYIO CUMBOJIUKY JAJIS CO-
CTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyToil, coxpanéHHoit) Gpopmys opranu-
YECKHX BEIIECTB.

OrnpenensTs MPHHAUIEKHOCTD BEIIECTB K OIPEIeIEH-
HOMY KJIaccy 10 COCTaBY M CTPOCHHIO, HA3bIBATh UX
TI0 CHCTEMATHIECKOH HOMEHKIIATYPe; TIPHBOIUTD




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

— IBCETHBIC pCAKIIUU OCJIKOB.

TPUBHAJIbHBIC HA3BAHUS OTAEIBHBIX TIPE/ICTABHUTE-
nel.

XapakTepu30BaTh COCTaB, CTPOCHHUE, IPHMEHE-
HHE, GU3NUECKHE U XUMUYECKHE CBOICTBA,
Ba)KHEHIIIHE CIIOCOOBI TTOMYYCHHS THITHYHBIX
HpeCTaBUTENEH a30TCOICPIKAIINX COSTUHECHHUIT
(rmuupHa 1 6eNKoB).

[NosicHATh Ha MpUMepax 3HaYCHUE OEITIKOB IS Op-
TaHU3Ma YeJIOBEKa.

Hcnonb3oBaTh €CTECTBEHHO-HAYYHBIE METObI
[TO3HaHUs — HAOII0JaTh M ONUCKLIBATEL JEMOH-
CTpAIMOHHBIN 3KCIIEPUMEHT.

CaMOCTOSTENBHO TUIAHAPOBATh U OCYIIECTBIISTh
CBOIO [T03HABATENBHYIO AEATEIbHOCTD; IPUHUMATh
aKTHBHOE YYacTHE B TPYIIIOBOI y4eOHOM JesTelNb-
HOCTH

Pa3nea. 5. Boicokomosieky asipHble coeJuHeHus (2 4)




ITpumepHbIe TEMBbI, pac-
KpPbIBaKOLIHE JAHHBIIi pa3-
JeJ1 IPOrpaMMBbl, H KOJIHYe-
CTBO 4aCOB, 0TBOJMMOE Ha
HX H3y4eHue

OcHOBHOe coep:kaHue

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Tema 10. Ilnactmaccel. Ka-
yuyku. BosiokHna (2 4)

OCHOBHBIC IOHSTHSI XUMUAHU BBICOKOMOJIEKYJISIP-
HBIX COCIMHEHUH: MOHOMED, MOJIUMEp, CTPYKTYP-
HOE 3BEHO, CTEIICHb MTOJINMEPU3aLNH, CPEeTHSS
MoJIeKyJsapHas Macca. OCHOBHBIE METO/IbI CHH-
Te3a BEICOKOMOJIEKYJISIPHBIX COSTUHEHHI — I10-
JTUMEPH3ALHS ¥ OJTUKOH/ICHCALIHSL.
Ihacmmaccel (noausmunen, ROAUNPONUILEH, NOJU-
SUHUXTIOPUO, noaucmupon). Hamypanvuwiii u
cunmemuueckue Kay4yku (6ymaouerogulil, Xiopo-
npenosvlil U U30npeHoswitl). Borokna: namypans-
Hble (XIONOK, uiepcmy, WENK), UCKYCCMBEHHbLe
(ayemammuoe 6010KHO, BUCKO3a), CUHMEMUYECKUE
(kanpou u 1ascam).

JdeMoHcTpauus
— O3HAKOMJIEHHE C 00pa3laMH MPUPOIHBIX U UC-
KYCCTBEHHBIX BOJIOKOH, TLIACTMACC, KAyIYKOB

BrageTs M3y4aeMbIMU XUMUYECKUMH HOHATHSIMU:
PacKpbIBaTh CMBICII U3Y4aeMbIX IOHATUH U NpH-
MEHSITb 3TU ITOHATUS IIPU OIUCAHUU COCTaBa U
CTPOEHHSI BEICOKOMOJIEKYJIIPHBIX OpraHude-
CKHX BEIECTB, U1 OOBSICHEHUS OTACIIBHBIX
(haKTOB U SBICHUIA.

Hcronp30BaTh XUMHIECKYIO CHMBOJIMKY JJISI CO-
CTaBJICHUS CTPYKTYPHBIX (hOpMyIT BEIIECTB 1
ypaBHEHUI peakiuil mojuMepus3aly 1 mojiau-
KOH/JICHCALIUU
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IIpumepHbIe TeMBbI, pac-
KpbIBaloOLMe JaHHbIH pa3-
JeJ1 IPOrpamMMbl, 1 KOJIHYe-
CTBO YaCOB, 0TBOJHMOE HA
HX H3YyYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BUIBI 1eATEIbHOCTH 00YYaI0IMXCS

Pazpneu 1. Teoperuueckue ocHOBbI xumuu (12 4)

Tema 1. CTpoeHue aTOMOB.
IMepunoauyeckuii 3aK0H 1
Ilepunoauyeckasi cucrema
XHMHAYeCKUX 3jieMeHToB /1.
HU. MenaeneeBa (3 1)

Xummdecknit aneMenT. AToM. Snpo aroma, n3o-
TOTIBL. DNEKTPOHHAS 0007I09Ka. DHEPreTHIECKIE
YPOBHH, TOTYPOBHU. ATOMHBIE OpOHTanH, S-, P-,
d-amemenThl. OCOGEHHOCTH pacmpe/ieIeHus! HeK-
TPOHOB MO OPOUTAIISIM B aTOMaXx JJIEMEHTOB TIep-
BBIX YETHIPEX MEPHOIOB. DIEKTPOHHAs KOHDUTY-
panus aToMoB.

ITepuoauueckuii 3axon u [lepuonuueckas cu-
crema xumuueckux anemenTos [I. . Mennene-
eBa. CBsI3b mepruoandeckoro 3akoHa u [lepuou-
YECKOW CUCTEMbI XUMHUecKuX 3nemenToB J1. U.
Menpnene-eBa ¢ COBpEMEHHOI TeopHuel CTpOeHUs
aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHs CBONCTB
XMMHYECKHX JIEMEHTOB M 00pa3yeMbIX UMH IIPO-

PackprIBaTh CMBICH U3y4aeMbIX MOHITHH (BBISIB-
JISITh UX XapaKTepHbIC MPU3HAKH), yCTaHABIIH-
BaTh WX B3aHMOCBS3b.

PackpbIBaTh cMbICT IEpUOAUYECKOTO 3aK0HA J1.
. MenpaeneeBa 1 IEeMOHCTPUPOBATH €IO CUCTE-
MAaTH3HPYIOLIYIO, OOBSCHUTEIBHYIO U IPOTHO-
CTHYECKYIO (YHKIHH.

XapakTepu30BaTh IMEKTPOHHOE CTPOCHHE aTOMOB
XIUMUYECKUX dJIEMEHTOB 1—4 TIepHoI0B, UC-
MOJTB3YSl TIOHATHS «S-, P-, d-3JIeKTPOHHBIE OpOU-
TaNny, «IHEPreTUIECKUE YPOBHUY.

OOBSCHATH 3aKOHOMEPHOCTH U3MEHE-

HUSI CBOMCTB XUMHYECKHX DJIEMEHTOB U UX CO-
eIIMHEeHu 1o nepuojam u rpynmnam Ilepuonu-
YeCKOM CHCTEeMBl XUMHUECKUX deMeHToB JI. U.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

CTBIX U CIIO’KHBIX BEIIECTB MO TPYIIIaM U EpHO-
JIaM.

MenpaeneeBa

3Ha4yeHue NepUOUIECKOTO 3aKOHA B Pa3BUTHU
HayKHU.

JemMoHCcTpanuu
Buasr Tabnnr «[leproandeckas cucremMa XMMH4e-
ckux snemenToB J. . MenneneeBa»

Tema 2. CTpoeHue Bele-
crBa. MHOrooopasue Be-
mecTs (4 1)

CrpoeHue BelecTBa. XuMHUECKas CBs3b. Bupl
XUMHUYECKON CBsI3M (KOBaJ€HTHAs HEMOJIpHAas U
NOJISIpHAsl, MOHHAs, MeTaJuIndecKast). MexaHu3Mbl
00pa3oBaHus KOBAJCHTHON XUMHUYECKOMN CBSA3H
(oOMeHHBII U TOHOPHO-AaKIENTOPHBIH). Bogopon-
Has CBsI3b. BalleHTHOCTD. DIEKTPOOTPHUIIATEIh-
HocTh. CTenieHb OKucieHus. VIOHBI: KaTHOHBI U
AQHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS. 3aKOH MTOCTOSHCTBA COCTABA BELIECTBA.

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHATHI (BBIIC-
JISITh UX XapaKTepHbIC MPU3HAKN) U IPUMEHSTh
9TH MOHATHS MTPHU OMIMCAHUK COCTaBa U CTPOE-
HUS BEIIECTB, IS O0BSICHEHUS OTACIBHBIX (akK-
TOB U SIBIICHUN.

Onpenensits BB XUMAYECKOH CBSI3U (KOBAJICHT-
HOU, HOHHOW, METaJUTHYECKOH, BOJIOPOTHOI) B
COCIMHEHHUSAX; THIT KPUCTAJUTNIECKON PEIIETKHI
KOHKPETHOTO BEIECTBA.

OmnpenensaTh BaJCHTHOCTb U CTENIEHb OKUCICHUS




IIpumepHbIe TeMbl, pac-
KpbIBalOLMe JaHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

Tunsl KpUCTAUNIMYECKHUX PEIIETOK U CBOICTBA Be-
LIECTB.

[Tonste o nucnepcHbIx cucreMax. VicTuHHbIE U
KOJUTOMJTHBIE pacTBOpBL. MaccoBast 10Jis Bele-
CTBa B pacTBOpe.

Knaccuduxaius HeOpraHUIeCKUX COCAUHCHUA.
Howmenkinatypa Heopranuyeckux BeuiecTn. ['eHe-
THYECKAsl CBS3b HEOPTaHMUECKHUX BEIIECTB, IPH-
HA/IJIeXKANINX K Pa3IMIHBIM KllaccaM

XUMHUYCCKUX DJIEMEHTOB B COCIMHCHUAX pPa3-
JIJMYHOI'O COCTaBa.

HpOBOZ[I/ITL BBIYHCJICHUA C HCIIOJIB30BAHUECM I10-
HATUA «MacCcoBas N0Jid BEIIECTBA B paCTBOPE»

Tema 3. Xumnueckue peak-
uuu (5 v)

Xumnueckas peakiusi. Kimaccnduxarms xuMuae-
CKHX peakIMii B HEOPraHWIECKOH U opraHuye-
CKOW XMMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB;
3aKOH COXPaHEHHs U MPEBPAILCHHUs SHEPTHHU [IPU
XUMHYIECKHX PEaKIIHAX.

CKOpOCTh peakIyy, € 3aBUCHMOCTD OT Pa3iIny-
HBIX (pakTopoB. OOpaTUMBIe peakuu. XuMHIde-
ckoe paBHOBecue. DakTopsI, BIUSIONINE HA CO-
CTOSIHME XUMU4ecKoro pasHoBecus. [Ipunuun Jle
Hlarense.

OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOI
PEeaKIyu OT Pa3INIHBIX (aKkTOpOB.

OmpenensiTh XapakTep CMEIICHUS XH-MUYECKOTO
PaBHOBECH B 3aBUCMMOCTH OT BHELIHETO BO3-
neiictBust (mpunnun Jle [larense).

CocTaBIsATh ypaBHEHUS PEaKIUi Pa3INIHBIX TH-
TIOB; HOJIHBIE U COKpAIIEHHBIE HOHHBIC ypaBHE-
HHS peaKLid, yIUTBIBask YCIOBHUS, TIPU KOTOPBIX
9TH peakLiy UAYT A0 KOHIA.

IToaTBepkaaTh CyLIECTBOBAHNUE N€HETUYECKON




IIpumepHbIe TeMbl, pac-
KpbIBalOLMe JaHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

OnekrponuTHyeckas aucconnanus. CUIbHbIE U
cimabple AIeKTpouThl. Cpena BOTHBIX paCTBOPOB
BELIECTB: KHCTasl, HEUTpanbHas, menoyHast. I/o-
HsImue 0 6000poOHoOM nokazamene (pH) pac-
meopa. Peakiuu noHHOTO 0OMeHa. [ udpoaus op-
2AHUYECKUX U HeOP2AHUYECKUX BeUjecms.
OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIE PCAKIIUH.
Tonsmue 06 snexmponusze pacniagos u pacmeo-
pos coaell. [Ipumenenue snexmponusa.

CBSI3H MEX/y HEOPIraHMIECKIMHU BEIIECTBAMU C
MOMOIIBIO YPABHEHUH COOTBETCTBYIOIIHX XH-
MUYECKHUX peaKLuil.

[IpoBoxuTh, HAOMIONATE M OIMCHIBATH XUMHYE-
CKHI 9KCTIEPUMEHT: TI0 ONIPEEIECHNIO CPEBI
BOJIHBIX PACTBOPOB BELIECTB, BBIABICHUIO YCIIO-
B NPOTEKaHMs peakI[Mii FOHHOTO oOMeHa,
W3YYEHHIO BIMSHHS PA3INIHBIX (PAaKTOPOB Ha
CKOPOCTb pEaKIHi.

JemMoHCcTpanuu

— MOJIENM KPUCTAJUTMYECKNX PEIIETOK;
— pa3okKEeHUEe NEePOKCHAA BOJOPO/ia B IPUCYT-
CTBHH KaTaln3aTropa.

JlaGopaTopHsbie paGoThI
— MpOBeJeHHE PeaKiiii HOHHOTO 0OMEHa;
— Ompe/IeNieHIe Cpe/ibl PaCTBOPOB BEIECTB C MO-
MOII[BIO YHUBEPCAIBHOTO HHAUKATOPA.

IIpakTHyeckas padora

Ne 1. Bausinue pa3nu4sbix (HakTOpOB HA CKOPOCTh

CrnenoBaTh IpaBuiaM MOJIb30BAHUS XUMUYECKON
MOCY/IOH ¥ Ta0OPaTOPHBIM 000PYJOBAaHUEM.
npe)lCTaBJ'lﬂTb pesyanaTbl XUMHUYECKOI'0 JKCIIC-
puMeHTa B popMe 3amicu ypaBHEHHU COOTBET-
CTBYIOIIMX PEAKIM U 1eTaTh BEIBOJIBI HA UX
OCHOBE.

IIpoBOAUTDH BBIUMCIIEHUS 110 YPABHEHUSIM XUMU-
YECKUX PEAKIHA, B TOM YUCIIE TEPMOXUMHUYE-
CKHE pacyEThl




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

XUMHUYECKOM PEaKIHU.

Boruncienus
— pacdeTsl ¢ HCTOIb30BaHUEM ITOHATHS «Macco-
Basl J10JI1 paCTBOPEHHOTO BEILIECTBAY;
— pacyéThl 10 ypaBHEHUSIM XMMUYECKUX peak-
LUii, B TOM 4HcClIe TEPMOXUMHUYECKUE PacUEThl

Pa3znen 2. Heopraumyeckasi xumus (16 1)

Tema 4. HemeTtamninl (8 1)

Hewmerannsl. [Tonoxenne nemeransios B [lepuo-
JIMYECKOH CUCTEeME XUMHUYECKHX dieMeHToB 1. U.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nueckre CBOWCTBAa HEMETAIIOB. AJIJIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KHCIopoa, cepsl, (oc-

¢dopa u yraepona).

PackpbIBaTh CMBICIT U3y4aeMbIX TIOHATUH (BbIIE-
JISITh UX XapaKTepHbIE MPU3HAKU) U TPUMEHSTh
9TH MOHATHS MTPHU OMIMCAHUK COCTaBa U CTPOE-
HUS BEIIECTB, IS OOBSCHEHHS OTACTBHBIX (pak-
TOB U SIBIICHUN.

XHUMHYECKHE CBOMCTBA BAKHEHUIIINX HEMETAIJIOB
(ranoreHoB, cepsl, a3oTa, Gpocdopa, yriepoaa u
KPEMHUS) U UX COCMHEHUH (OKCHIIOB, KUCIOPOA-
COJIEpKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHCHUH).

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH
CBOICTB HEMETANJIOB U X COEUHEHUH C yué-
TOM CTPOEHHMS UX aTOMOB 1 TosioxeHus B Ilepu-
OJMYECKOl CHCTEeMe XMUMUYECKUX IEeMEHTOB JI.




IIpumepHbIe TeMbl, pac-
KpbIBalOLMe JaHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

[IpumeHeHue BaKHEHIINX HEMETAIUIOB U UX CO-
eIMHCHUI

W. Menneneesa.

XapakTepu30BaTh (OMUCHIBATE) OOIINE XUMUYe-
CKHE CBOMCTBAa HEMETAJIOB, MX BaXKHEHUIIIUX CO-
€IMHEHHUH, TIOATBEPIK1ast ATO OIMCAHUE IPHMe-
paMy ypaBHEHUH COOTBETCTBYIOIINX XHUMHYE-
CKUX pEaKIHi.

XapakTepu30BaTh BIMSIHHE HEMETAIJIOB U UX CO-
€IMHEeHU Ha )KUBBIE OPTaHU3MBI; ONICHIBATh
MIPUMEHEHHE B Pa3INYHBIX 00TaCTAX MpaKTHIe-
CKOM JeATETLHOCTH YeJIOBEKA.

PackppIBaTh CyIIHOCTD OKHCIUTENTHFHO-BOCCTAHO-
BUTENBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
JEKTPOHHOTO OalaHCa 3THX PEeaKIHii.

[IpoBOANTH peakuuu, MOATBEPIKIAIOIINE XapaK-
TCPHBIC CBOMCTBA MsyqaeMbe BE-

LIECTB; PACIIO3HABATh ONBITHBIM ITyTEM aHHOHBI,

IPUCYTCTBYIOIIHE B BOJHBIX paCTBOpaXx.
Habro1aTh 1 ONUCHIBATH AEMOHCTPAIMOHHbIS

OIBITHL; IPOBOAMTH U ONUCHIBATH XUMUYECKUI




IIpumepHbIe TeMbl, pac-
KpbIBalOLMe JaHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

9KCIIEPUMEHT (J1ab0paTOpHBIE U MPAKTUIECKUE
paboTsr).

[IpencTaBiaTh pe3ynbTaThl XUMHYECKOTO IKCIIE-
puMeHTa B popMme 3ammicu ypaBHEHHUH COOTBET-
CTBYIOIINX PEaKIUH 1 AeNaTh BHIBOABI HA UX
OCHOBE.

CrietoBaTh IIpaBUIIaM MOJIB30BAHHS XMMHYECKON
MOCYI01 | JTabOPaTOPHBIM 000PYIOBAHUEM.
ITpoBOIUTH BEMMHCICHNUS IO YPAaBHEHHUSAM XUMH-

YECKUX PEAKIIHH.

CaMOCTOATENBHO ITAHUPOBATh U OCYIIECTBIATH
CBOIO [I03HABATEIBHYIO JIEATEILHOCTh; IPUHH-
MaTh aKTHBHOE y4acTHe B TPYMNNOBOH yueOHOH
JeSTEIbHOCTH.

Tema 5. Metanisl (8 1)

Mertansl. [Tonoxxenue merannos B [lepuoanye-
CKOW cucTeMe XUMUIecKuX 3nemeHToB Jl. U.
MenneneeBa. OcOOCHHOCTH CTPOCHHUS JIEKTPOH-
HBIX 0005104eK aTOMOB MeTa/utoB. Oo1ne Gusn-
Yyeckue cBoricTBa MeTajutoB. CIliaBbl METAJLIOB.

PackpbIBaTh CMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JISTh UX XapaKTepHbIe MPU3HAKN) U IPUMEHSThH
9TH TOHATHS TIPH OTIMCAHUU COCTaBa U CTPOe-
HUS BEIIECTB, I O0BSICHEHUS OTACIBHBIX (akK-
TOB U SIBJICHUH.




IIpumepHbIe TeMbl, pac-
KpbIBalOLMe JaHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

DNEeKTPOXUMHUYECKUHN PSA HANPSDKCHUN MeTall-
JIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIOB
(HaTpuil, Kauii, KaJbIHiA,

OOBACHATH 00LIIEe 3aKOHOMEPHOCTH B U3MCHEHHUU
CBOICTB JIEMEHTOB — METAJUIOB M UX COCINHE-
HUH ¢ y4€TOM CTPOCHMSI UX aTOMOB U TOJIOXKeE-
HUS

MAarHuii, aTFOMUHUH, IIMHK, XPOM, JKEJIe30, ME]Ib)
¥ UX COCTUHEHUH.

O0mre crocoObl MOTYYeHHS METAIOB. MeTai-
nyprusi. Kopposusa memanios. Cnocobwl sawujumul
om kopposuu. llpuMeHeHne METaJuIoB B OBITY U
TEXHUKE

JleMoncTpauuu
— 00pasIbl HEMETaIIOB;
— B3aUMOJICHCTBHE MEJIU C a30THOW KHUCIOTON
Pa3IUYHON KOHLEHTPALUH;
— KosuteKuus «MeTasuibl ¥ CIIaBbD».
JlabopaTopHble ONbITHI
— KaueCTBEHHbIE peaKMi Ha aHUOHBI U KaTHOH

B [leproanveckoii cCHCTEME XUMHUYECKUX dJIe-
menToB JI. 1. Menneneesa.

XapakTepu30BaTh (OMMUCHIBATE) OOIINE XUMUYe-
CKHE CBOMCTBA METAJJIOB, NX BaXKHEHIITUX CO-
€IMHEeHNH, TOATBEP>KAasi 3TO OIMCAHUE TTPUMeE-
pamMu ypaBHEHHI COOTBETCTBYIOIINX XUMHUE-
CKHX peaKIii; IPUMEHEHUE METaJJIOB B pa3-
JIMYHBIX 06J'IaCT$[X, a TaK)XKXE€ UCIIOJb30BAHUC UX
JUTSL CO3JIAaHUS COBPEMEHHBIX MATEPHAJIOB U TEX-
HOJIOTHH.

PackppIBaTh CyIIHOCTD OKHCIUTENTHLHO-BOCCTAHO-
BUTENBHBIX PEAKIUH MOCPEICTBOM COCTABIICHHUS
ANIEKTPOHHOTO OayaHCca ITUX PEAKIHA.

[TpoBOAKTE peakiny, MOATBEPKAAIOIINE XapaK-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

aMMOHUS;
— B3aMMO/IEHCTBHE THAPOKCHA ATIOMUHHS C
pacTBOpamMH KHCIIOT U LIEN0YEH;

— Ka4eCTBEHHBIC PEAKIIUU HA KaTHOHBI METal-
JIOB.

TEpHBIC CBOWCTBA M3y4aeMBIX BEILECTB; PACIIO-
3HABATh OIBITHBIM MYTEM HOHBI METAILIOB, TIPH-
CYTCTBYIOIIME B BOJHBIX PACTBOPAX.

HaGro1aTh ¥ OMUCHIBATE IEMOHCTPAHOHHBIE
OIIBITHI; IPOBOJUTE U OIMUCHIBATH XUMHIECKHIA
IKCIEPUMEHT (J1aboparop-

IlpakTHYecKue padoThI
Ne 2. Penrenue skcriepuMeHTATbHBIX 3a/1a4 110
TeMe «HemeTamiby;
Ne 3. Penrenue skcriepuMeHTATBHBIX 3a/1a4 110
TeMme «MeTably.

Borunciaenust

— pac4€THl MacCHI BEMIECTBA WIIH 00BEMA Ta30B
110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WiIn

HbIE ¥ IpaKTHYeckue padbotsl). [IpencraBisaTh
pe3ynbTaThl XMMUYECKOTO IKCIIEPUMEHTA B
(hopme 3amKcH ypaBHEHHI COOTBETCTBYIOIIHUX
peaxuuii 1 AenaTh BHIBOJBI HA UX OCHOBE.

CretoBaTh IIpaBUIIaM MOJIB30BAHMS XMMHIECKON
MOCYIOH 1 TabOpaTOPHBIM 000PyJOBAaHUEM.

[TpoBOIUTE BEMMHCIICHNUS IO YPAaBHEHHUAM XUMH-
UYECKHX PEeaKLUi.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

00bEMY OTHOTO U3 YYaCTBYIOILIHMX B PEAKIIH Be-
IIEeCTB; pacy€Thl Macchl (00BEMa, KOJIUIECTBA Be-
IECTBA) MPOAYKTOB PEAKIUH, €CITH OJHO U3 Be-
MIECTB UMEET TPUMECH;

— pacuéThl Macchl (00bEMa, KOTHYECTBA BEIIe-
CTBa) MPOJYKTa PEAKIIUH, €CIIH OJTHO M3 BEIIECTB
JIAHO B BUJIC PACTBOpPA C OMpPEIACIEHHON MacCOBOM
JIoJIeil pacTBOPEHHOTO BEILIECTBA.

CaMOCTOSITENBHO INIAHUPOBATh M OCYIIECTBIATH
CBOIO TI03HABATEbHYIO AESTENBHOCTD; IPUHIMATh
AKTHUBHOE YYacTHE B TPYIIIOBON y4eOHON NesTelb-
HOCTH

Paznen 3. Xumus u Ku3Hb (4 1)

Tema 6. Xumust u xu3Hb (4
1)

Posns XuMuM B 00€CTICUCHUH SKOJIOTHYECKOM,
SHEPTETHYECKOH 1 MUIIEBOW 0€3011acHOCTH, pa3-
BUTHH MeTUIUHBL. [I0HATHE 0 HAYIHBIX METOAAX
MTO3HAHWS BEMIECTB U XUMUYECKUX PEAKIIHH.
[Ipencrasienus 06 OONIMX HAYYHBIX MPHHIAIIAX
MPOMBILUICHHOTO MOIy4eHHs BaXKHEHIINX Be-
IIECTB.

PackpbiBaTh poJib XMMHH B PEIICHUH SHEPreTHYC-
CKHUX, CBIPBEBBIX M OKOJIIOTHIECKHX TIPOOIIEM He-
JIOBEYECTBA, OIMMCHIBATH OCHOBHBIEC HAIPaBIIe-
HUSI Pa3BUTHSI XUMIIECKOM HAYKH U TEXHOJIO-
THH.

[IpuMeHsTh npaBuiia 6e30MacHOro 0OpaIeHus ¢
BEIIECTBAMHU, UCIIOJIb3yEMbIMH B HOBCC)IHCBHOﬁ
KU3HH, IPaBUIIA TTOBE-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

YenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BaXKHEMN-
e CTPOUTENIBHbBIE MAaTePUaIbl, KOHCTPYKIIMOH-
HBIE MaTepHalbl, KPacKH, CTEKII0, KepaMHUKa, Ma-
TepUabl AJIs 3NEKTPOHUKH, HAHOMAaTepUalbl, Op-
raHM4YecKUe M MHUHEpaJIbHBIC YIOOPESHUSL.

XWUMUs U 3I0pOBbE YETOBEKA: TPABHUIIA UCIIOIB30-
BaHMS JICKAPCTBEHHBIX MpenapaToB; npaBmia 6e3-
OTIACHOTO HCIIOIB30BAHUS MPETapaToB OLITOBOH
XHMMHU B IOBCEIHEBHON JKI3HI

JICHUSI B IIEJISIX cOepExEHNs 3M0POBBSI U OKPY-
JKaroUIe MPUPOTHON Cpefibl; IOHUMATh Bpes
(omacHOCTh) BO3/ICHCTBUS HA JKUBBIE Opra-
HHU3MBI OIpeIeNIEHHBIX BEIIECTB, CMBICH IOKa3a-
TeJIs MK, MOSCHATH Ha MPUMEpPax CIOCOOBI
YMEHBLICHHS ¥ TIPEJOTBPALIEHHs] HX BPEIHOTO
BO3/1E€HCTBUS.

AHanmM3upoBaTh U KPUTHIECKH OIICHUBATh MH-
(hopmanuio, CBSI3aHHYIO C XHMHIECKHMH IIPO-
I[ECCAMH U UX BIMSTHUEM Ha COCTOSIHUE OKpYyKa-
IoLIEH cpenbl.

Vcnonb30BaTh MOTy4YeHHBIC 3HAHUS U ITPE/ICTaB-
neHus o cdepax IesTebHOCTH, CBS3aHHBIX C
HayKOI\/'I 1 COBPEMECHHBIMU TEXHOJIOTUAMM, KaK
OCHOBY Il OPHEHTALlMH B BBIOOpE cBOEH Oymy-
et npoecCHOHANBPHOH AeSTENFHOCTH.

[IpuanMaTs ygacTre B 00CyKISHUH TIPOOIEM XH-
MHYECKOH 1 9KOJIOTUYECKOH HAaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIUIO MO TIPO-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHue

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

61emMe U IpeaaraTb BO3MOXKHBIC ITyTH €€ pele-
HUSA
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