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[IpumepHas pabodas rmporpamMma CpeaHero oomero oopa3oBaHus 110 XUMHH
(6a30BbIi ypOBEHB) cocTaBlIeHa Ha OcHOBEe DeepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii qbez[epaunn»l,
TpeOoBanwmii kK pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTEIbLHOM
MPOTPaMMBI CPETHETO O0IIEro 00pa30BaHus, MPEICTABICHHBIX B
DenepaTbHOM TOCYITAPCTBEHHOM 00pa30BaTEIFHOM CTaHIAPTE CPEIHETO
o01wero 06p330BaHI/I$IZ, ¢ yu€rom «Konrenmuu npernoiaBanusi yaeOHOTO
mpeaMeTa « XUMUsD» B 00pa30oBaTeIbHBIX OpraHu3aIisiax Poccuiickoi
denepanny, peann3yIoIX OCHOBHBIE 001Ie00pa3oBaTeIbHbIe TIPOrPAMMBD»°
U OCHOBHBIX TOJIOeHuM [IpumepHOM mporpamMmbl BOCITHTAHUSI .

HOACHUTEJIBHASA 3AITUCKA

OcHOBY NmOAX0J0B K pa3paboTke MpuMepHO# pabodueit nmporpammsl COO 1o xu-
MUH, K ONPEAEICHUI0 00IIel cTpaTteruu 00y4YeHUsl, BOCIUTAHHUS U Pa3BUTHs 00yda-
FOLIMXCS CPEICTBAMH yueOHoro npeamera «Xumust» s 10—11 xinaccoB Ha 6a30BoM
YPOBHE cOCTaBWIM KoHIenTyansHble nojoxeHus PI'OC COO o B3anMooOycloBiIeH-
HOCTH IIeJIeH, coliepKaHusl, pe3yIbTaToB 00y4YeHUs] U TPeOOBaHUH K YPOBHIO MOJrO-
TOBKH BBIITYCKHHKOB.

B cooTBeTcTBMM C TaHHBIMU ITOJIOXKEHUAMH ITpUMepHas padodas nporpamma COO
(0a30BBIN YPOBEHB): YCTaHABIHMBACT 00sA3aTeNbHOE (MHBapHAHTHOE) MPEAMETHOE CO-
Jiep>)KaHue, ONpeseNsieT KOJIMYSCTBCHHBIE M KaueCTBEHHBIC €ro XapaKTepPHCTHKH Ha
Ka)XJIOM 3Tare U3y4eHHs MpeaMeTa, MpeyCMaTpUBaeT IIPUHIHUIBI CTPYKTYPHPOBAHUS
COJIeprKaHuMs M paclipeesIeH sl ero 1o KiaccaM, OCHOBHBIM pasjiellaM M TeMaM Kypca;
JaéT MpUMEpPHOE paclpe/ie]ieHne YIeOHbIX 4acoB IO TEMAaTHYECKUM pasziesaM, PeKo-
MEHJYeT NMPUMEPHYIO MOCIIEI0BaTeIbHOCTh U3yUYeHUsI OTACIBHBIX TEM Kypca ¢ y4é-
TOM MEXIPEJMETHBIX M BHYTPHIIPEAMETHBIX CBS3€H, JOTMKM y4eOHOro mpoliecca,
BO3pAcTHBIX 0cobeHHocTel ydamuxes 10—I11 kmaccoB; naét METOANYECKYIO0 HHTEp-
NPETALUIO Liefieil U3ydYeHusl IpeaAMeTa Ha YPOBHE: COBPEMEHHBIX IPHOPUTETOB B CH-
cTeMe cpemHero o0Iiero oopa3oBaHusl, COACPKATEIHLHON XapaKTEPUCTHKH TIAHUPye-
MBIX pe3yJIbTATOB OCBOEHHsS OCHOBHOW 00pa30oBaTesIbHOI MPOrpaMMBbl CpeJHEro 00-

! denepanbusrit 3akom ot 29.12.2012 Ne 273-®3 (pex. ot 16.04.2022) «O6 o6pazoBanmu B
Poccuiickoit ®enepaunny.

[Tpuka3 MunoOpHayku Poccun ot 17.05.2012 Ne 413 «O6 yrBepkaeHun ¢enepaabHOTo
rocyJapcTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTa CPEIHEro o0Iero oopa3oBaHuUs»
((KOHLIel'ILIPIfl npenoaaBaHusA yqeGHoro npeaMeTa «XumMus» B 06paSOBaT€J'l]>H]>lX opranusa-
max Poccniickoit ®eneparyy, peaau3ylomuX OCHOBHBIE 00IIe00pa3oBaTeNbHBIE IIPO-
rpammebl» (yTB. perrenneM Kommternm Munnpocsemenuns Poccun, mporokon ot 03.12.2019
Ne [TK-4BH).

[Mpumepnas mporpamma BocmuTaHus (omoOpeHa pemreHHeM (eaepaTbHOTo  ydeOHO-

METOANYECKOro o0BbequHEHHS Mo ob0meMy obOpasoBaHuio, IpoTokod oT 02.06.2020 Ne
2/20).



1ero o0pa3oBaHus (JITYHOCTHBIX, METAIIPEIMETHBIX, IIPSIMETHBIX), OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIILHON IEATEeIEHOCTH YUCHHKA 10 OCBOCHHIO COIEPKAHUA IpenMe-
ta. [lo BceM Ha3BaHHBIM IO3ULHMSAM B NPOrpaMMe COOJIOJCHA MPEEMCTBEHHOCTH C
[IpumepHoit paboueil mporpaMMoii OCHOBHOTO OOIIIEro 00pa3oBaHUS 10 XUMHH (IS
8—9 KyaccoB 06pa30BaTEILHBIX OPTaHU3aIHil, 6a30BbIi YPOBEHS)".

JlanHasi mporpaMma SIBJISIETCSI OPHEHTHPOM JIJIS COCTaBJICHHsI pabOvHX IPOTpaMM,
aBTOPBI KOTOPBIX MOTYT MPEATI0XKUTh CBOH MOJX0J K CTPYKTYPUPOBAHHIO U MOCIIEI0-
BaTEJIbHOCTH M3Yy4YECHHUs] Y4eOHOro Marepualia, a TakKe CBOE BHJICHHE OTHOCHTEIILHO
BO3MOXKHOCTH BBIOOpa BapHaTHBHOW COCTABISIOIIEH COAEpKaHUS MpeaMeTa JOMoJ-
HHUTEJIBLHO K 00513aTeIbHOM (MHBapHMAaHTHOW) YaCTH €ro COJlep KaHHs.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPE1-
META «XUMUS»

XuMuueckoe 00pa3oBaHue, MOTy4yaeMoe BBITYCKHUKAMU Cpe-HeH IIKOJbI, SBIIS-
eTCsl HeOTheMJIEMO YacThio UX 00pa3oBaHHOCTH. OHO CITy’KHT 3aBEpILAIOLINM JTa-
TIOM pean3alii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITIOUEBBIX IIEHHOCTEH,
MIPHUCYIIUX EIOCTHOM CHCTeMe XUMHUIECKOTO 00pa3oBaHUs. DTH EHHOCTH KacaroT-
¢ IO3HAHUS 3aKOHOB TPUPOIBI, POPMHUPOBAHUS MUPOBO33P CHUS U 00IIEH KyIbTYPHI
YeII0BeKa, a TAKXKE SKOJIOTHIECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
MPUPOTHOHU cpene. PeanmmzyeTcst Xumudeckoe 00pa3oBaHUE yUaIIUXCs CPEAHEN KO-
JIBI CPEICTBAMH yUeOHOTO TIpeaMeTa «XUMU», ColepKaHNe U IOCTPOSHIE KOTOPOTO
OTIpe/IeTICHBl B MPOTPaMMe C YYETOM CIEIU(PHUKN HAYKH XUMUH, € 3HAYCHHUS B IO-
3HAHUM MPUPOABI U B MaTEpHAIbHON JKM3HH OOIIECTBA, a TAKXKE C y4€TOM OOIIMX
Lesell U MPUHIUIIOB, XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeTHe-
ro obmiero obpazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu GOPMHUPO-
BaHHUH COJIEPKAHUS MpeAMeTa «XHUMHUI» YITSHBI CIeAYIONINe MOJIOKEHHUS O CIeIu-
(uKe ¥ 3HAYCHUH HAYKH XUMUH:

XuMHus Kak 3JIEMEHT CUCTeMBbl €CTECTBEHHBIX HayK MrpaeT 0coOyI0 polib B COBpE-
MEHHOH NWBWIM3AINK, B CO3JAaHHHA HOBOW 0a3bl MaTepHaIbHON KyIbTyphl. OHa
BHOCHT CBOY BKJIaJ B (POPMHPOBAHUE PAIIIOHAIFHOTO HAYYHOTO MBIIIICHHUS, B CO-
3[IaHKE TETOCTHOTO MPEICTABICHHUS 00 OKPYXKAIOIIeM MHUpE KaK O €AHHCTBE MpPHU-
POIBI M YeJIOBEKa, KOTOPOe (POPMHUPYETCS B XUMHH Ha OCHOBE MTOHUMAHHUS BeIlle-
CTBEHHOI'0 COCTaBa OKPY>KAIOILIEr0 MUPA, OCO3HAHMSI B3aUMOCBSI3U MEX]Y CTpPOe-
HHUEM BEIIECTB, KX CBOHCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU PUMCHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTUMHU €CTECTBEHHBIMU HaYKaMH, XUMHS CTaTa HEOTh-
€MJIEMOH 4acCThI0 MHUPOBOU KYJIbTYphI, HEOOXOAMMBIM YCIIOBHEM YCIEITHOTO TPY-
Jla ¥ J)KU3HM KaXIoro wieHa oOmiectBa. CoBpeMeHHasi XMMHS KaKk HayKa CO3Hja-
TelbHasl, KaK HayKa BBICOKMX TEXHOJOTHI HampaBlieHa Ha pelIeHHe II00aTbHBIX
po0JieM YCTOWYUBOTO Pa3BUTHS YEJOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOH,

[IpumepHas pabGouasi mporpaMMa OCHOBHOTO OOINET0 OOpa30BaHMS MO XUMHUH (0Oa30BBIH
ypoBeHb) (st 8—9 KilaccoB 00pa3oBaTeNILHBIX OpraHu3aiuii) (ogodpeHa perreHneM ¢e-
JepabHOTO y4eOHO-METOIMYECKOr0 00BbEAUHEHU 10 00IeMy 00pa3oBaHHIO, HPOTOKOI
3/21 ot 27.09.2021).



MUTIIEBOM, IKOJIOTUIECKOW 0€30TTaCHOCTH M OXPaHBI 3I0POBbS.

B cootBercTBum ¢ obmmMu nensvu U npuHiunamMu COO conepxaHne mpeaMera
«Xumus» (10—11 xmaccel, 6a30BbIi ypOBEHD H3YUEHHS) OPHEHTUPOBAHO TIPEHMYIIIE-
CTBEHHO Ha OOIIEKYJIBTYPHYIO IOATOTOBKY OOYYaIOMIMXCS, HEOOXOAUMYIO UM IS
BBIPaOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIEHIHOTO BKIIOYEHHS B KHM3HB CO-
LyMa, MPOJODKEHUSI 00pa3oBaHMs B Pa3IMUHBIX 00JACTSX, HE CBA3aHHBIX HEIO-
CpPEACTBEHHO C XUMHUE.

CocTaBsIONIMMY TIpeaMeTa «XUMHUsS» SBISIIOTCS 0a30Bble Kypchl — «OpraHnye-
ckast xumusi» u «OOIast ¥ HeopraHuuecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM CO-
Jiep>KaHHsl KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HayKW: cHCTeMa 3HAHWU 110 Heopra-
HUYECKOW XUMHH (C BKIFOUESHUEM 3HAHUH U3 O0IIeH XUMHUH) U OPTaHUIEeCKOH XUMUH.
dopMupoBaHNE NAaHHOH CHUCTEMBI 3HAHWU NPH H3yYEHHH IIpeAMeTa 0OCeCIIeYHBACT
BO3MOXKHOCTh PaCCMOTPEHHMSI BCETO MHOT000pa3Hs BEIIECTB HA OCHOBE OOIIMX IOHS-
THMN, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranudeckas xuMus» u «OO0mmas u Heopra-
HHYECKas XUMUs» cHOpMHPOBaHA B NMPOTPaMMe Ha OCHOBE CHCTEMHOTO HOJXo1a K
M3Y4YCHUIO Y4eOHOro MaTeprasa ¥ 00ycIoBIeHa HCTOPUUECKH 000CHOBAHHBIM pa3BH-
THEM 3HAaHUU Ha ONPENCIIEHHBIX TEOPETHUYECKUX YpOBHsX. Tak, B Kypce opraHuue-
CKOW XMMHH BEIECTBA PACCMATPUBAIOTCSl HA YPOBHE KIIACCHUECKOI TEOPHH CTPOCHHUS
OpraHMYeCKUX COEUHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXHMMHUYECKUX M IIIEKTPOHHBIX
MIpeJCTaBICHUN O CTpOeHUH BemlecTB. CBeaeHHs 00 M3ydaeMBIX B Kypce BellecTBax
JAar0TCA B PasBUTUM — OT YIJICBOAOPOAOB 0 CJIOKHBIX 6I/IOJ'IOFI/I‘-IGCKI/I AKTHUBHBIX
coeMHEeHu. B Kypce oprannuecKkoil XMMHUH MOJTy4YatoT pa3BUTHE cPOPMHUPOBAHHBIE B
OCHOBHOH IIKOJIE MEPBOHAYAIBHBIE TPEJICTABICHHS O XUMUUECKOH CBSI3H, Kiaccu(pu-
KaI[MOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX CTPOEHUS, O
XMMHUUYECKOH peakIiH.

[Tox HOBBIM YIyIOM 3peHUs B IIpenMeTe «XHUMHUs» 0a30BOT0 yPOBHS paccMaTpUBa-
eTcs M3y4YCHHBIH B OCHOBHOM IIKOJIE TEOPETUYECKHH MaTepHall U (aKTOJIOTHUECKHE
CBEJICHUS O BEIECTBAX W XUMUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «Oomas
W HEOpraHuyecKasi XUMHs» y4alluMcs MPEI0CTaBIsETCs BO3MOXXHOCTh OCO3HATh 3HA-
YeHHE TEePHOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJO0JIOTMYECKHX IO3H-
L, r1y0Xke MOHATh UCTOPUYECKOe M3MeHeHne (QyHKIuMil 3Toro 3akoHa — 0T 0000-
HIAIONIEH 10 OOBSICHAIONIEH U IPOTHOZUPYIOLIEH.

Enunas cuctema 3HaHUMM 0 BaXKHEHMIIMX BEIIECTBAX, UX COCTAaBe, CTPOCHUH, CBOM-
CTBaxX W MPUMEHEHHH, @ TAK)KE€ O XMMHUUECKHX PEaKknusiX, X CYIIHOCTH U 3aKOHOMEP-
HOCTSIX NMpOTeKaHus aonosHsercs B Kypcax 10 u 11 kiraccoB ayeMeHTamMu copepika-
HUsSI, IMEIOIIMMHU KYJIbTYPOJIOTHYECKUI M NMPUKIAJAHONW XapakTep. DTH 3HAHHS CIIO-
COOCTBYIOT MOHMMAaHHIO B3aMMOCBSI3W XMMHUH C JIPYTMMH HayKaMH, pPacKpbIBAIOT €€
pOJb B IO3HABATEIbHOW M NMPAaKTHYECKOW IESATENBHOCTH YENIOBEKA, CIIOCOOCTBYIOT
BOCITUTAHHIO YBaXXEHHs K MPOIECCY TBOPUECTBA B OOJACTH TEOPUH U NMPAKTUYECKUX
HpI/IHO)KeHI/Iﬁ XUMHH, TTOMOTAIOT BBIITYCKHUKY OPHCHTHPOBATHCA B O6H1€CTBCHHO )4
JIMYHOCTHO 3HAYMMBbIX npo6neMax, CBA3aHHBIX C XI/IMI/IGI\/’I, KPUTHUICCKU OCMBICIIMBATH
nHPOPMALINIO W MPUMEHATH €€ IS MOMOJHEHUS 3HAHUH, pelIeHUs] MHTeIUICKTyalb-
HBIX ¥ 9KCIIEPUMEHTAIIBHBIX HCCIIE0OBAaTEIbCKUX 3a/1ad. B mienom coxepxanue yueo-
HOTO IpenMera «XHMUs» JaHHOTO YPOBHS HM3YyUCHHS OPHEHTHPOBAHO Ha (OPMHUPO-



BaHHE Y YYaIIUXCS MHPOBO33PEHYECKOH OCHOBBHI Ui NOHMMaHHSA (QHIOCO(CKHX
UIeH, TaKUX KaK: MaTepHaltbHOEe SAUHCTBO HEOPIraHMYECKOTO M OPTaHUYeCKOro MHpa,
00YCIIOBJICHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOCHHEM, O3HABAEMOCTh IIPH-
POIHBIX SIBJIICHHH ITyTEM SKCIICPHMEHTA M PEIICHHs NPOTUBOPEUYMH MEXIy HOBBIMU
(akTaMu M TEOPETHMUYECKHMH INPEANOCHUIKAMU, OCO3HAHHE POJII XUMHH B pELICHHH
HKOJIOTMYECKHX TIPo0IIeM, a Takxke MpodiieM cOepekeHHs YHEPreTHUECKUX PECypCoB,
CBIPbSI, CO3/IaHMsI HOBBIX TEXHOJIOTHH M MaTepUasioB.

B rurane pemreHus 33124 BOCIIMTAHMS, PA3BUTUS U COLMAIM3AIMN 00YYaIOMINXCs
NIPUHSTBIE TPOTPaMMOM MOJXO/BI K ONPEAETICHHIO COAEPIKAHUS U MOCTPOCHHUS MPe-
MeTa MpeayCMaTpUBalOT (JOPMHUPOBAHUE y YYAIIUXCS YHUBEPCAIBHBIX YUEOHBIX Jeii-
CTBUI{, HMEIOIINX 0a30BOE 3HAYCHNE VIS PA3JINYHBIX BHIOB ACATEIBHOCTU: PEILCHUS
mpobieM, TIOUCKa, aHaj3a u 00paboTku MHPOPMALNH, HEOOXOIUMBIX IS IIpHOOpe-
TCHUsI ONbITa MPAaKTHYECKON M HCCIICIOBATENbCKON ACATENPHOCTH, 3aHUMArONICH
Ba)KHOE MECTO B IIO3HAHUH XUMHHU.

HEJIN U 3AJJAYA YYEBHOI'O ITPEJMETA «XHU-
MMUS»

B npaxTuke npenogaBaHUsl XMMUHM Kak B OCHOBHOM, Tak U B CPEIHEH LIKOJE, IpU
ONPEIEIICHUN COAEPKATENbHON XapaKTEepUCTUKU LieJIel U3yyeHUs IpeAMETa HalpaB-
JICHHEM TEepPBOCTEIICHHON 3HAYUMOCTH TPAJUIMOHHO TpH3HAETCS (opMupoBaHHe
OCHOB XMMHYECKOH HayKH KaK 00JAacTH COBPEMEHHOTO ©CTCCTBO3HAHMWS, MPaKTHUE-
CKOM J1eTENbHOCTH YEJIOBEKA U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOH KyJbTyphl. C
METOJMYECKON TOUKHM 3PEHUSI TAaKOW MOAXO0J K ONPENEJCHUI0 LieJiel N3yUyeHus Ipe-
METa SIBJISIETCS BIIOJIHE ONpPaBJAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU UENSIMH H3y4YeHUsl mpenMera «Xu-
MUsSI» B CpeJHeN 1ikoie Ha 6a30BOM YPOBHE SIBIISIOTCS:

dbopmupoBaHHEe CHUCTEMBI XUMHYECKMX 3HAHWUN Kak Ba)KHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAYyYHOU KapTHUHbI MHUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBbIE MTOHS-
TUs, PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XHMHUH, OCBOCHUE S3bIKa HAYKH, YCBOE-
HUE W TOHWMaHHE CYINIHOCTH JOCTYITHBIX OOOOIICHHH MHUPOBO33PEHUYECKOTO Xa-
pakrepa, 03HaKOMJIEHHE C UICTOPUEN UX Pa3BUTHUSL U CTAHOBJIECHUS;

(hopMupoBaHHE U pa3BUTHUE MPEICTABICHUIA O HAYYHBIX METOJaX MTO3HAHUS BEIICCTB
U XHMHYECKHX PeaKuil, HeOOXOAUMBIX JJIs TPUOOPETCHHUS YMEHHIA OPUEHTHPO-
BaTbCs B MUpPE BELIECTB U XMMUYECKUX SIBIEHUH, UMEIOLIUX MECTO B NMPHUPOIE, B
MPaKTUUECKOUN U MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JESATENLHOCTH, CBSI3aHHBIX ¢ HAOIIOJeHHEM U 00BsIC-
HEHHUEM XMUMHUYECKOTO JKCIIEPUMEHTa, COOII0/IEHNEM TpaBmil Oe3omacHoro obpa-
I[EHUA C BEIlleCTBaMHU.

Hapsny ¢ atum copepkarenbHas XapakTepUCTHKA 1IeJIed U 3a7a4 U3y4eHus npe-
METa B IporpaMMe yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MTPHUOPHU-
TETaMH B CHCTEME OOIIEro cpeaHero oopaszoBanus. CerofHs B NPENoJaBaHHH XUMUH
B OOJbIIEH CTENEHU OTHAETCS MPEIIOYTCHUE NMPAKTUYSCKONH KOMIIOHCHTE COJIepIiKa-
HUsl 00yUYCHHS, OPUCHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHUKA IIKOJIBI, BIAICIOIICTO
HEe HAO0OPOM 3HAHWIA, a (PYHKIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U yMe-



HUSIMH aKTHBHOTO IIOJTydCHUS 3HAHUH W MPUMEHEHHS MX B PEalbHOM >KU3HH AT pe-
IIEHUS NPaKTHIECKNX 3a/1a4.

B 37001 cBA3M npu U3ydeHUU npeaMera « XUMHUs TOMUHHUPYIOIIEe 3HaUEHUE TIPU-
00peTaroT Takue LEMH U 3aa49H, KakK:

ajanranus o0y4aromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETrocs MUpa, Gopmu-
pOBaHME HMHTEIUIEKTYAIIbHO Pa3BUTOI JIMYHOCTH, TOTOBOH K camM0o00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY HPUHITHIO TPaMOTHBIX DEIICHHH B KOH-
KPETHBIX )KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHHEM;

(opmupoBaHue y 00y4arOmIMXCsl KITIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH),
HUMEIOLINX YHHUBEPCAJIbHOE 3HAUCHME JUIS PAa3IMYHBIX BHJOB JEATEIBHOCTH: pe-
IIeHUs poOJeM, TONCKa, aHajm3a u 00paboTKu HHPOPMAINH, HEOOXOAUMBIX JIJIS
MIPUOOPETEHN OIBITa JEATEIFHOCTH, KOTOpasl 3aHNMAET BaXHOE MECTO B IO3Ha-
HUM XMMHH, 2 TaKKe JJISl OLCHKH C MO3HIMH KOJOTMYECKON 0e30ImacHOCTH Xa-
paKTepa BIHSHUS BEIIECTB M XUMHUYECKHX INPOIECCOB Ha OPraHU3M 4YEIOBEKA H
TIPUPOJTHYIO CPEy;

Pa3BUTHE MO3HABATENBHBIX HHTEPECOB, NHTCIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHO-
cTelt 00yJaroIMXcs: CIIOCOOHOCTH CaMOCTOSITENIEHO IPHOOPETaTh HOBBIE 3HAHUS 1O
XUMHUHU B COOTBCTCTBUU C KU3HCHHBIMH l'IOTpe6HOCTHMI/I, HCIOJIB30BaTb COBPCMECH-
Hble WH(OpPMAIMOHHBIE TEXHOJOTHU /I IHOMCKa M aHalu3a y4eOHOW M HaydHO-
MOMYJISIPHOI MHPOPMALUK XUMUYECKOTO COJICPIKaHUS;

(hopMUpOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIII-
JeHus, HaOJIIOAaTeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOANMBI, B YaCTHOCTH, TIPH ITAHUPOBAHUU U TIPOBEICHUN XUMHUYECKOTO dKC-
TIepUMEHTa;

BOCIIUTaHHE y 0Oydaronmxcs yOexIEHHOCTH B TyMaHUCTHYECKOW HANpaBIEHHOCTH
XUMUH, €€ BaXHOW POJIM B PELICHUH TI00aNbHBIX IPOOJIeM pandoHaIbHOTO TPH-
POJONOIB30BAHMS, MONOJHEHHSI YHEPIeTHUECKUX PECYPCOB M COXPAaHEHMsS MpH-
POJHOTO PaBHOBECHSI; OCO3HAHMS HEOOXOAMMOCTH OEpEeKHOTO OTHOILICHUS K IPH-
poze U CBOEMY 3J0POBBIO, a TaKXKe HMPHOOPETEHHs OIbITA HCIOJIL30BaHUS IMONTY-
YEHHBIX 3HAHUU JJIA TIPUHATUS TPAMOTHBIX peI_HEHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C
XUMHUYCCKHUMU SIBJIICHUSIMU.

Lenu u 3agaun u3ydeHus npeaMeTa «XUMUS) HOIYIHUIIH MOJIPOOHYI0 METOIuYe-
CKYI0 MHTEpIIpETalrIo B pasjaeine nporpammel «llnaHupyemsie pe3ysbTaTbl OCBOEHUS
npenMeTay, Oiarogaps 4emy obecredeHo 4€TKoe IpelCTaBIeHHE O TOM, KaKue 3Ha-
HUSI ¥ YMEHHSI UMEIOT NTPSIMOE OTHOILICHUE K PEIN3allMi KOHKPETHO! IIEJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B
YUYEBHOM IIVTAHE

B cucreme cpemnero obmero obpa3oBaHus «XWMHA», HU3ydaemas Ha 0a30BOM
YpOBHE, MpHU3HAaHA 00S3aTEIBHBIM y4eOHBIM MPEIMETOM, BXOJSIIAM B COCTAaB Mpe-
MeTHOH o0nactu «EcTecTBeHHbIE HAyKM». YUEOHBIM INIAHOM Ha €€ U3y4eHHe OTBeIe-
HO 70 yuyeOGHBIX yacoB, mo | vacy B Hezmemo B 10 m 11 kilaccaX COOTBETCTBEHHO.
B TemaTH4eckoM IUIaHMPOBAaHMM yKa3aH pe3epB y4eOHOro BPEMEHH, KOTOPOE PEKO-
MEHJIYeTCsl [UIsl pealn3allid aBTOPCKHUX II0/IXO/0B IO HCIOJIB30BaHUIO pa3HOOOpas3-



HBIX ()OpM OpraHHU3aIK YIeOHOTO MpoIiecca.

IHHJIAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUASA
YYEBHOI O ITPEIMETA «XUMMUS»

OI'OC ycranaBmuBaeT TpeOOBaHUS K pE3yJNbTaTaM OCBOCHHS OOyJaroIIHMHUCS
MIpOTpaMM CpeIHero oomero o0pa3oBaHus (JITYHOCTHBIM, METalPEIMETHBIM H TIPE-
MeTHBIM). HaydHO-MeTommaeckoil 0CHOBOM 11t pa3pabOTKH IDIaHUPYEMBIX pe3yIIbTa-
TOB OCBOGHHSI NPOTpaMM CpEIHEro oOmero o0pa3oBaHMS SBISIETCS CHCTEMHO-
JIESITEIIbHOCTHBIN TTOJIXOI.

JIMYHOCTHBIE PE3YJIbTATbI

B cooTBeTCTBHM C CHCTEMHO-JESTEIILHOCTHBIM MOJIXOIOM B CTPYKTYpE JIMUHOCT-
HBIX Pe3yJbTaTOB OCBOEHHS MpeaMeTa «XUMHs Ha YPOBHE CpelHero obuiero odbpa-
30BaHUs BBIJICIICHBI CIIEAYIOLINE COCTABIISIOIINE:
0CO3HaHHE 00YYaIOIINMHKCS POCCUICKOM IpaXkIaHCKON MCHTHYHOCTH — TFOTOBHOCTH

K CaMOpa3BUTHUIO, CAMOCTOSTEIBLHOCTH U CAMOOIIPEACIICHHIO;

HaJIMYMe MOTHBAINH K 00Y4EHHIO;

LIEJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXICHMH JMYHOCTH HAa OCHOBE KIIFOYE-
BBIX ICHHOCTEH M NCTOPUUECKUX TPAAUIMK 0a30BOH HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsl pPyKOBOACTBOBATHCS B CBOCH AEATEIHHO-
CTH IIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMH, NPHCYLIIMMH IEJIOCTHON cucreme
XMMHUYECKOTO 00pa3oBaHus;

HaJIM4YHME MPaBOCO3HAHHS SKOJIOTHYECKOH KyIbTYyphl U CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS MpeAMETa « X UMUS JOCTUTAIOTCS B €IMHCTBE
y4eOHOI U BOCITUTATEIbHOW JesiTenbHOCTH OpraHu3aluy B COOTBETCTBUM C T'yMaHH-
CTHYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH U HJieajia-
MH POCCHHCKOTO IPa’KAAHCKOTO OOIECTBa, IPUHATHIMU B 00IIIECTBE HOPMaMH | TIpa-
BWJIAMH TIOBEJICHUS, CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00YyJarOIINXCs.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHS NpenMeTa «XHMHUsS» OTPaXaroT cHOpMHpPO-
BaHHOCTb OIBITA TIO3HABATENIFHON W MPAKTUYECKOH JESTEIBHOCTH 00YyYaromuxcsl Mo
peaiM3alyy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1. 'paskaaHCcKOro BOCIUTAHUS:

0CO3HaHMS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00sI3aHHOCTEH, yBaXke-
HUS K 3aKOHY U IIPaBONOPSIKY;

MIPEICTABICHNASA O COLMAIBHBIX HOPMaxX M MPaBHJIaX MEXINYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH NESATETHHOCTH IIPH CO3AAHUHU YIEOHBIX MPO-
€KTOB, PEIIeHUH y4eOHBIX W TO3HABATEIBHBIX 3324, BHITOJHEHHH XHMHUYECKHX
JKCIEPUMEHTOB;

CIOCOOHOCTH TOHHUMAaTh W NPWHHMAaTh MOTHUBBI, HAMEPEHUs, JOTUKY M apryMEHTBHI



JOPYTUX TIPY aHAJH3€ Pa3IUYHBIX BUIOB YI€OHOH e TeITFHOCTH;

2. ITaTpuoTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIICHHUS K NCTOPHYECKOMY M HayYHOMY HACIECIHIO OT€YECTBCHHON
XHMUH;

YBaKCHHUS K IPOIIECCY TBOPUECTBA B 0OJIACTH TEOPHH M NMPAKTUUECKOTO P UMEHEHHS
XMMHH, OCO3HAHHSA TOTO, YTO IOCTW)KEHHS HAYKH €CTh PE3yNbTaT JUIMTEIBHBIX
HaOJIIOJICHUH, KPOIIOTIMBBIX AKCIIEPUMEHTAIBHBIX MOMCKOB, IIOCTOSHHOTO Tpyza
YUYEHBIX U TIPaKTHUKOB;

MHTEpeca M M03HABaTEJIbHBIX MOTHBOB B IOJYYCHHH W MOCIEAYIONIEM aHali3e HH-
(bopManuu o epeoBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMMU;

3. JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O MOBEACHU,

CHOC06HOCTI/I OLICHUBATH CUTYyallUH, CBA3aHHBIC C XUMHWUYCCKUMU SBJIICHUAMU, U IIPHU-
HUMATb OCO3HAHHBLIC PCIICHHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOP-
MBI U ICHHOCTH,

TOTOBHOCTH OLICHHUBATH CBOE MOBCACHUC M IOCTYNKH CBOUX TOBapI/IH.[eﬁ C HOSI/ILIPIﬁ
HPABCTBCHHBIX U NIPABOBBLIX HOPM U OCO-3HAHUC HOCJ'IG,Z[CTBI/Iﬁ OTUX ITOCTYIIKOB,

4. @opMHUpPOBAHUA KYJIbTYPbI 310POBbSI:

MIOHMMaHMS [IEHHOCTEH 370poBOro M Oe3omacHOro obpasa XM3HH; HEOOXOJUMOCTH
OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY ()M3MUECKOMY M IICHXHUECKOMY
3/I0POBBIO;

co0JIIo/IeHNs MIPaBUII OE3011aCHOTO OOpAaIIEeHNs C BEIIECTBAMH B OBITY, IIOBCETHEBHON
KHM3HU U B TPYOBOI J€ATEIILHOCTH;

MMOHNMaHMS IIEHHOCTH MPaBWI HHIMBUAYAJBHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MIOBEJICHUS B CUTYallUAX, YIPOXKAIOIIMX 3[0POBBIO M JKM3HM JIIOJCH; OCO3HAHUS
MIOCTIEICTBUM M HEMIPHUATHUS BPEIHBIX IPUBBIYEK (YIOTPEeOIEeHUS aJIKOT0JIs, HApKO-
THUKOB, KYpEHHS);

5. Tpya10BOro BOCIUTAHMA:

KOMMYHHUKaTHBHOM KOMIETEHTHOCTH B Y4eOHO-HCCIIENOBATENbCKON NeATeIbHOCTH,
0OIIIECTBEHHO TTOJIE3HOM, TBOPUECKON M IPYTUX BUAAX IEATCIHLHOCTH;

YCTaHOBKM HAa aKTHBHOE yYacTHe B PEUICHWH MNPAaKTHYECKUX 3a1ad COLHAIBHOU
HAIPABJICHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIBI);

HWHTEpeca K MPaKTHICCKOMY U3YYEHUIO Tpodeccuil pa3nnyHOro poja, B TOM YHCIIC Ha
OCHOBE MIPUMEHEHHUS MIPEIMETHBIX 3HAHUH M0 XUMUH;

YBa)KEHUS K TPYAY, JIOASIM TPYJAa U pe3yIbTaTaM TPYIOBOH JIESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOOPY WHAMBHIYAIBHOW TPAaeKTOPUH OOpa30BaHUS,
Oyayieit npodeccun U peann3aniuu COOCTBCHHBIX KU3HCHHBIX IUIAHOB C YIETOM
JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB M MOTpeOHOCTEH
o0111ecTBa;

6. DK0JIOrH4eCKOro BOCIIUTAHNSA:
9KOJIOTHYECKH 11eJIeCO00pa3HOTO OTHOIICHHUS K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBO-



BaHMs )KU3HHU Ha 3eMiIe;

MOHMMaHHA TII00AIFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM, BIUSHHUA 3KOHOMHYE-
CKHX IPOLIECCOB HA COCTOSIHUE MPUPOAHOMN U COLMAIBHOMN cpenbl;

OCO3HAaHHM HEOOXOAMMOCTH HCIHONB30BAHUS JOCTIXECHUH XUMHH U PEIICHHS BO-
IIPOCOB PALIMOHAIBHOTO MPUPOONOIb30BAHNUS;

AKTUBHOTO HENPUSATHUA NeHCTBUH, NPUHOCSIIUX Bpel OKpyKarolled mpUpoaHoil cpe-
Jie, YMEHHs NPOTHO3MPOBATh HEOIArONPHATHBIE SKOJOTMYECKHE IOCIEICTBUS
IIpeAIpUHIMAaeMBbIX JeHCTBUI U MPEJOTBPAIIATh UX;

HaJIN4YUS Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KyIbTYpbI, OIBITa
JeSITeIbHOCTH YKOJIOTMUECKON HalpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCA UMU
B ITO3HABATENbHOW, KOMMYHHKATHBHOW M COIIMANIbHON MPaKTHKE, CIOCOOHOCTH H
YMEHUSI aKTHBHO IIPOTHUBOCTOSITH HJICOJIOTHH XeMohoouu;

7. lleHHOCTH HAYYHOT'0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON PaKTHKH;

MMOHUMaHHS CIICIU(PUKN XUMHUH KaK HAyKW, OCO3HaHH e poi B (HOPMHUpPOBaHUH
PAIMOHATFHOTO HAYYHOTO MBINUICHHUS, CO3aHUH IEJIOCTHOTO IpeCTaBICHUS 00
OKPY’KaIOLIEM MHpE KaK O €IMHCTBE MPUPOJABI U YEJIOBEKA, B IO3HAHUU MPUPOJ-
HBIX 3aKOHOMEPHOCTEH U peIleHHH NMpoOJieM COXpaHEHHS NPHPOTHOTO PaBHOBE-
cus;

yOSKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHH ISl COBPEMEHHOW HUBHIN3AIUU: B €8
T'YMaHHCTHYECKOW HANpaBIEHHOCTH M BaXXHOH POJM B CO3JaHMM HOBOM 6a3bl Ma-
TEPUAILHON KYyIbTYpBI, PEHIEHUH TIOOAIBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHS
YeI0BEYEeCTBA — CBHIPHEBOM, HHEPreTHYECKON, MUIIEBOM M IKOJOTHYECKOH Oe3-
OTACHOCTH, B Pa3BUTHU MEIHWIMHBI, OOCCIICUCHUH YCIOBHH YCHEIIHOTO Tpyda U
9KOJIOTHYECKU KOM(DOPTHOH KU3HU KaKJOT0 WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTU: MOHUMAHMS CYLIHOCTH METOAOB IO3HAHHUS, UC-
MOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CHOCOOHOCTH HCIIOJB30BaTh MOTyYaeMbIe
3HAHUS IS aHAJIN3a U OOBSCHEHHS SBJICHUH OKPYXAIOIIETO MHPA U IMPOUCXOI -
oMX B HEM H3MCHEHU;, YMEHHs JelaTh 0OOCHOBAaHHBIC 3aKIFOUYCHHS HA OCHOBE
Hay4YHBIX (I)aKTOB 1 UMCIOIUXCA JaHHBIX C MCJIbIO MOJTYYECHUA TOCTOBEPHBIX BbI-
BOJIOB,;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BATh XWMHYECKHE 3HAHWUA I PEIICHHS
HpO6HeM B pCaJIbHBIX XKU3HCHHBIX CUTYAIIUAX,

HWHTEpeca K IO3HAHUIO M UCCIIEIOBATEIbCKON IATEIFHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMIPEPHIBHOMY 0Opa30BaHUIO M caMO0OOpa30BaHMIO, K
AaKTUBHOMY MOJTyYEHUIO HOBBIX 3HAHUI 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTMY;

MHTEpeca K 0COOCHHOCTSAM TpyJia B Pa3IMYHBIX cdepax NpodeccnoHaIbHON e Telb-
HOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MerTamnpeqMeTHbIE Pe3yabTaThl OCBOCHHUS ydeOHOro mpenmera «XuUMHS» Ha
YpOBHE CpemHero oOIero oO0pa3oBaHWs BKIIOYAIOT: 3HAYUMBIC I (HOPMHPOBAHUS



MHPOBO33PECHUS 00YUYAIONTUXCS MEKIUCITUIUTMHAPHBIE (MEXIpEeaMETHBIE) 00meHay -
HbIE TOHATHSL, OTPAXKAIOUINE IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CIie-IUPHKY
METOJIOB MO3HAHHS, MCIIOJNB3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprHsl, sSBJICHHE, MPOLECC, CHCTeMa, HAyYHbIA (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHO-
MEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAHKE, HAOIOICHHE, U3MEPCHUE, IKCIICPUMEHT H
IIp.); YHUBEpcallbHble ydcOHbIC NCHCTBUs (IIO3HABATEIbHBIC, KOMMYHUKATHBHEIC, Pe-
T'YJISITABHBIC), O0CCICUHBAIONINEe (POPMHUPOBAHUE (PYHKIMOHATIBHON TPaMOTHOCTH H
COIMANILHOW KOMITCTCHIIMU OOYYAIOIIUXCS, CIOCOOHOCTh OOYYArOIIUXCS HCIIOB30-
BaTh OCBOCHHBIC MEXKIUCIMIUTMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHUS U YHUBEPCAIIb-
HbIC y4cOHBIC ICHCTBHS B TIO3HABATECIILHOW M COIMATBHOM MPAKTUKE.
MeranpeagMeTHbIe Pe3yJbTaThl OTPAXKAIOT OBJIAJACHHE YHUBEPCATIbHBIMH YueOHBI-
MU [T03HABATENbHBIMH, KOMMYHHKATHBHBIMHU U PETYISTUBHBIME ACHCTBHAMHE.
Osradenue yHugepcatbHbIMU YUeOHbIMU HO3HAGAMETIbHBIMU OCHUCHIBUAMU:

1. Ba30BbIMH JJOTHYEeCKHUMH AeiiCTBUAMM:

CaMOCTOATENFHO (OPMYIHPOBATE M aKTyalU3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh LEJNH AEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX AOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThI AESITENILHOCTH C IOCTABIEHHBIMU LEJISMU;

HUCIIOJIB30BaTh HpI/I OCBOCHHU 3HaHI/II>lI l'[pI/IéMI)I JIOTUYCCKOI'O MBIIIJIICHUA — BBIACIIATH
xapaKTepHLIe HpI/ISHaKI/I HOHHTI/II71 nu yCTaHaBHI/IBaTL HUX B3aMMOCBA3b, HMCIIOJIB30-
BAaThb COOTBeTCTByIOHII/Ie IIOHATHUS OJIs1 O6LHCHGHI/IH OTACJIBbHBIX (I)aKTOB nu HBHeHI/Iﬁ;

BI)I6I/IpaTI> OCHOBaHUiI U KpI/ITepI/II/I JJIA Knaccmbmcaunn BCIICCTB U XUMHUYCCKUX pe-
aKIuii;

yCTaHaBHI/IBaTB l'[pI/I‘II/IHHO-CJ'ICI[CTBeHHBIe CBs3HU Mencuy I/ISy‘IaeMbIMI/I SIBJICHUSIMH

CTPOWTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NCIyKTHBHEIC, 10 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPHUBAEMBIX SBIICHUSIX,
(hopMyIHPOBATEH BHIBOJKI U 3aKITFOUCHIS,

MIPUMEHSATh B MPOIeCcCe MO3HAHUS WCIONb3yeMble B XUMHH CHMBOIUYECKUE (3HAKO-
BBIC) MOJENH, IpPeoOpa30BEIBATE MOJCIBHBIC IIPEACTABICHIS — XUMHUYECKUH
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (GopMmylia, ypaBHCHHE XUMHUYECKOW peak-
U — HpI/I peLHeHI/II/I yqe6H1>1x IIO3HABATCIbHBIX U HpaKTI/ILIeCKI/IX 3aaa4, anMe-
HATHb HA3BAHHBIC MOICJIBHBIC HpeHCTaBHeHI/Iﬂ JJISI BBISIBJICHUSL xapaKTepme HpI/I-
3HAKOB I/I3y‘IaeMHX BCHICCTB U XUMHNUYCCKUX peaxunﬁ;

2. Ba30BLIMH HCCJI€I0BATEIHLCKHMH JeHCTBUAMU:

BJI1aC€Th OCHOBAMHU METO0B HaquOFO IIO3HAHHUA BEUIECTB U XUMHUYCCKHUX peakunﬁ;

q)OpMyJ'II/IpOBaTB OCJIIM M 3aga49d HUCCJIICAOBAHUA, HMCIIOJIB30BATh ITOCTABJICHHBIC U Ca-
MOCTOSATEIHHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA TTO3HAHUS
1 OCHOBHI 11 (HOPMHUPOBAHMS THIIOTE3HI MO MMPOBEPKE MPAaBUIBHOCTH BBICKAa3bIBa-
E€MBbIX Cy)KﬂeHHﬁ;

BJIaA€Th HaBbIKaMHU CaMOCTOSATECIbHOI'O HJ'IaHPIpOBaHI/ISI nu HpOBe,HGHI/IfI y‘IGHI/I‘lCCKI/IX
3KCHepI/IMCHTOB, COBCpIHCHCTBOBaTB yMGHI/ISI Ha6J'IIO,HaTI> 3a X0A0M HpOIICCC&, ca-
MOCTOSITEIIBHO TIPOTHO3MPOBATh €ro pe3ylnbTar, (GopMyJUpoBaTh 00O0OLICHUS U
BBIBOJbI OTHOCUTEJIBHO [[OCTOBepHOCTI/I p€3yJILTaTOB HUCCiacaoBaHus, COCTaBJIATH
000CHOBaHHBIN OTYET O MPOAETAHHOI paboTe;



MIPUOOpPETaTh OMBIT YUYEHUYECKOW HCCIIEeNOBATENbCKOW W MPOEKTHOH JCSITebHOCTH,
MIPOSIBIIATE CIIOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSITENIFHOMY ITOMCKY METOJIOB
peIIeHus MIPAKTHIECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOIOB ITO3HAHNUS;

3. Ipuémamu padoTsl ¢ nHGOpMaNeii:

OpUEHTHPOBATHCA B PA3MUIHBIX HCTOYHHKAX MH(pOpMaImy (HayIHO-TIOMYJIsIpHAs JU-
TepaTrypa XHMHUYECKOTO COJACpKaHHs, CIIPaBOYHBIE Mocobws, pecypchl MHTEpHE-
Ta), aHAJTU3MPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (HOPM HpEACTABICHUS,
KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

(OpMyIHPOBaTh 3alpPOCHl U NMPUMEHSTH Pa3JIMYHBIE METOJBI IPH TOHCKE M OTOOpE
nH}opmanny, HEOOXOAUMOW JUISi BBINOJHEHHS YYEOHBIX 3a/1ad ONpPeleTIEHHOTO
THUIIA;

puoOpeTaTh OMBIT HCIOJIb30BAaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIO-
THHA U pa3IMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BEIOMPATh ONTHUMANBHYIO (OopMy TMpPEeNCTaBICHHUS WH(POPMAIHH
(cxemsl, rpaduKu, TUArpaMMBI, TAOIUIIBI, PUCYHKH H T. I1.);

WCTIOJIB30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEICTBA MPHU paboTe ¢ XMMUYECKOH WH-
(dopmarmeii: MPUMEHATh MEXIPEIMETHEIC ((PU3NIECKUE U MaTeMaTHIECKUe) 3Ha-
KH ¥ CHMBOJIBI, ()OPMYIIBEI, a00peBHATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeo0pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIJISAHOCTH.
Osnadenue yrugepcantbHoIMU KOMMYHUKAMUGHBIMU OCliCMEUAMU:

3aJ1aBaTh BOMPOCHI 10 CYILECTBY 00CYK/IaeMOI TeMbI B XOJI€ TUaJlora W/WUII AUCKYC-
CHH, BBICKa3bIBaTh WJEH, (OPMYITHUPOBATH CBOM MPEITI0KEHHST OTHOCUTEIILHO BbI-
TIOJHEHUS NIPEAJIOKEHHOM 3a1auu;

BBICTYIIATh C IpE3eHTaIMell pe3ysbTaTOB MO3HABATEIbHON NESTebHOCTH, MOJTyYeH-
HBIX CAMOCTOSATEIFHO WIIM COBMECTHO CO CBEPCTHHKAMH IPH BBHIIIOJTHEHUN XHMU-
YECKOTO SKCIEPUMEHTa, TPAKTUIECKOW pabOTHI MO HMCCIICOBAHUIO CBOMCTB H3Y-
YaeMBIX BEIIECTB, PEANH3alUU YIeOHOTO MpoeKTa U (OPMYIUPOBATh BEIBOIBI 110
pe3ynbpTaTaM MPOBEASHHBIX UCCIICAOBAHUA MYTEM COTJIACOBAHUS MO3UIMHA B X0/
o0cyxaeHus 1 00MeHa MHCHHSIMHU.

Osnaoenue yHUBEPCAIbHBIMU Pe2YIAMUBHBIMU OCHCM-BUAMU:

CaMOCTOSTENIbHO IUIAHWPOBATh W OCYLIECTBIISITH CBOKO I103HABATEIIBHYIO JIEsTElb-
HOCTb, OTIPEAeJIsis e€ LeNU U 3a/laud, KOHTPOJIMPOBATh U 10 Mepe He0OXOIUMOCTH
KOPPEKTHPOBaTh Mpe/iaraeMblil aJITOPUTM JCHCTBUN TP BBHITOJHEHHH y4eOHBIX
U HWCCIIeIOBATENbCKUX 3a/1a4, BEIOMpaTh HanOosee 3PQPEKTUBHBIN CrIocod MX pe-
LICHHS ¢ YU4ETOM IOJIyYSHHUS] HOBBIX 3HAHHI O BEIECTBAX U XMMHUUYECKHX PEaKI[H-
SIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AEATEILHOCTH Ha OCHOBE CaMOAaHaIN3a M CaMo-
OLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pPe3yibTaThl OCBOSHHS MIPOTPAMMEI CPEIHEro O0IIero o0pa3oBaHUsL
[0 XMMHHU Ha 0a30BOM ypPOBHE OPHECHTHPOBAHBI HA OOCCIICUCHHE IPEUMYIICCTBEHHO
0011e00pa30BaTeNIbHON U OOIICKYIETYPHON MOArOTOBKH OOydarommxcs. OHU BKIIFO-
YaroT: cnennpudeckre Uil yaeOHoro mpeaMera « XuMush HaydHbIC 3HAHWS, YMEHHS



1 crmocoObl JASHCTBUI TIO OCBOEHHWIO, MHTEPHpPETAIMUd W TPeoOpa3oBaHUIO 3HAHUH,
BHBI JESATEIHHOCTH II0 MOJYYCHHWI0O HOBOTO 3HAHWS M NPUMCHEHHIO 3HAHWH B pas-
JUYHBIX YICOHBIX U peasbHBIX )KU3HEHHBIX CUTYAIISIX, CBI3aHHBIX ¢ XUMHuei. B npo-
rpaMMe MIpeIMETHBIC Pe3YIIbTaTHI MIPEICTABICHEI 110 TO/1aM H3yUCHUS.

10 KIIACC

1)

2)

3)

4)

5)

6)

ITpeaMeTHBIE pe3yIbTaTEI OCBOCHUS Kypca «OpraHndecKas XUMHUSD» OTPaKaroT:
cpopmuposannocms  npedcmasienuti: 0 XUMHYECKOH COCTaBIAIONIEH ecTe-
CTBEHHO-HAyYHOW KapTHHBI MHUpPa, POJIM XMMHH B TO3HAHHUH SIBICHUH IPUPOIBI, B
(hopMHPOBaHMH MBIIIICHUSI U KyJIbTYpHl JIMYHOCTH, €€ (YHKIHMOHAIBHOW Tpa-
MOTHOCTH, HEOOXOAMMOM Ul PEIICHHs NMPAKTHYECKUX 3a1ad M HKOJOTHIECKU
000CHOBaHHOTO OTHOIIECHHUS K CBOEMY 3/10POBBIO M IPUPOJHON Cpeae;
énadenue CUCTEMON XUMHUUECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArar-
IIMe MOHATHA (XUMHUYECKUH 3JIeMEHT, aToM, 3JIEKTPOHHAs 000J0YKa aTOMa, MO-
JIeKyJa, BaJ€HTHOCTh, IEKTPOOTPUIIATEIBHOCTh, XUMHUECKas CBSI3b, CTPYKTYP-
Hast popmyiia (pa3BEpHyTas ¥ COKpaIIEHHAs ), MOJIb, MOJIIPHAS Macca, MOJISIPHBII
00bEM, YIIepoAHBIH cKeneT, (QyHKUMOHAJbHAS TPYNIa, paauKaji, H30MepHs,
HU30MEepHl, TOMOJOTMYECKUN Psifl, TOMOJIOTH, YIJIIEBOAOPOAbI, KHCIOPOA- U a30T-
COJIeprKalliie COCMHEHNS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3B€HO, BHICOKOMO-
JIEKYJIIPHBIE COCIMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOCHHS OPTaHHIECKUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHUS] MacChl BEIIECTB); 3aKOHOMEPHO-
CTH, CHMBOJIMYECKHH SA3bIK XUMHH; MHUPOBO33PEHUCCKHE 3HAHMS, JIS)KAIINE B OC-
HOBE MOHMMAaHHS NMPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBICHUH, (akTo-
JIOTHYECKHUE CBE/ICHHS O CBOMCTBAX, COCTaBE, IOJyYCHUH U OE30I1aCHOM HCIIOIb-
30BaHUM BOKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IMPAKTHUECKOH AeqTeNnb-
HOCTH YeJIOBEKa;
copmuposarHocms yMenull 6blA61AMs XapaKTepHble IPU3HAKU NOHTHUI, ycTa-
HaBJIMBaTh UX B3aMMOCBS3b, UCNO/b308amMb COOTBETCTBYIOUINE IOHITHA TNPHU
OTIMCaHWM COCTaBa, CTPOCHUS M MPEBPAIICHUN OPTaHMYECKUX COCTUHEHNU;
copmuposanHocmes yMeHUl UCNOIb306aMb XUMHUYECKYI0 CHUMBOJMKY U1 CO-
CTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, cokpamEéHHON) (op-
MyJI OPTAaHMYECKHX BEIIECTB M ypPaBHEHHH XHMHYECKUX PEAKIHN; u320masiu-
6ams MOJEIU MOJEKYJI OpPraHUYEeCKUX BELIECTB JUI MIUIIOCTPALUN UX XUMHUUe-
CKOT'0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;
chopmuposanHocmes ymeHuti ycmanasiueams NPUHAIIEKHOCT U3YYEHHBIX Op-
TaHUYECKUX BEIIECTB MO MX COCTaBy U CTPOEHUIO K OINpPENeIEHHOMY Kiac-
Cy/Tpynie coequHeHuH (YTiIeBOJOPOIBI, KUCIOPOI- M a30TCOJIEpKAIINE COSAN-
HEHHS, BBICOKOMOJICKYJISIPHBIE COSIMHEHHSA); 0d8amb UM Ha3BaHUS 110 CHCTEMa-
taeckoit Homenknatype (IUPAC), a Taxxe MpUBOIUTH TPHUBHAIHHBIE HA3BAHH
OTJENBHBIX OPraHWYECKUX BEIIECTB (ITHIIEH, MPONWIICH, alleTUICH, STHICHT N~
KOJIb, TNIHIEpUH, (eHoN, hopMaIbAeTHA, aleTAIbICTHI, MypaBbUHAs KHCIIOTA,
YKCyCHasi KHCJIOTa, OJICMHOBAs KHCJIOTa, CTEAPUHOBASI KUCIIOTA, TII0K03a, PPyK-
TO3a, Kpaxmall, LIeJUTI0103a, [IHIUH);
chopmuposannocme ymenus onpedeiams BAABI XUMUYECKOW CBSI3U B OpraHUYe-
CKUX COCIMHEHMSX (OAMHAPHBIC U KPAaTHBIE);



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

copmuposanHocme yMenus npuMeHamy TOJIOKEHUSI TEOPUN CTPOCHUSI OPTaHH-
yeckux BemecTB A. M. ByriepoBa i 0OBsCHEHHST 3aBHCHMOCTH CBOWCTB Be-
IIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH COXPaHEHUS MacChl BEIECTB;
copmuposanHocmes ymeHull Xapakmepuzo6ams CocTaB, CTPOSHHE, (HU3NIECKHE
U XUMHYECKHE CBOMCTBA TUIMUHBIX MIPEJCTaBUTENEH pa3IM4YHBIX KIACCOB Opra-
HUYECKHX BELIECTB (METaH, 9TaH, 3TWJICH, MPOIWIEH, aleTuieH, Oyraauen-1,3,
MeTwi0yTaaueH-1,3, OeH30J1, METaHOJ, ITAHOJ, STHICHIJIMKOIIb, TIUIEPHH, (e-
HOJI, alleTanbJeru, MypaBbUHas U YKCYCHasl KHCIOTHI, IJII0KO03a, Kpaxmal, Iel-
J10JI033, AMHUHOYKCYCHAsl KHUCIIOTA); WLIOCMPUPO6ams TEHETUYECKYI CBA3b
MEXJy HUMHU ypaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIUN C UCHOIb-
30BaHUEM CTPYKTYPHBIX (HOPMYIT;

chopmuposanHocmes ymMenus Xxapaxmepuszoeams WUCTOUYHHUKU YTIIEBOAOPOIHOTO
CBIphs (HeTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX MepepabOTKN U MpaKTHIe-
CKO€ PHMEHEHNE NPOJYKTOB IIepepadOTKHY;

copmuposannocme ymenuti npo6oOUms BHIYUCICHUS 110 XUMHYECKAM YypaBHE-
HUSIM (Macchl, 00bEMa, KOMMUYECTBAa UCXOMAHOTO BEIIECTBA WM IIPOAYKTA pEaK-
I[UH 10 U3BECTHBIM Macce, 00BEMY, KOIUYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB
WM TIPOTYKTOB PEaKIin);

copmuposannocmes ymenuii 61adems CUCTEMON 3HaHUI 00 OCHOBHBIX METOJax
HAYYHOTO MO3HAaHMSA, HCIOJIB3YEMBbIX B XMMUHU MPU U3YUCHUHU BEUIECTB U XUMU-
YeCKUX SIBIEHUH (HaOIoAeHNe, N3MepeHHe, HKCIIEPUMEHT, MOJICIUPOBAHUE), UC-
nonb306amb CUCTEMHBIE XMMHUYECKHE 3HAHUS IJIS NPUHATHUSA PEIICHUH B KOH-
KPETHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHEM;
copmuposannocme ymenuti codono0amsy npasuia TOIb30BaHUS XUMUYECKOU
MOCYZOi 1 1abopaTOpHBIM 000PYIOBAaHHUEM, a TaKKe IpaBHia OOpAIIeHHUs C Be-
IIECTBaMH B COOTBETCTBHH C MHCTPYKIMSMH II0 BBINIOJIHEHHIO JIAOOpaTOPHBIX
XMMHUYECKHX OIIBITOB;

chopmuposanHocmes ymeHull NAAGHUPOBAMs U 6bINOJIHAMbG XUMHUIECKUH JKCIe-
PUMEHT (IIPEeBpallCHUs OPTaHHYECKUX BEIIECTB NPH HArpEeBaHMH, IMOJIydeHHE
STUJIICHA U H3y4YCHHE €Tr0 CBOMCTB, KaUECTBEHHBIC PEaKIMH OPraHMYECKHX Be-
IIECTB, JeHATypanus OeJIKOB IMpU HAarpeBaHWM, IIBETHBIE PEaKIMy OENKOB) B CO-
OTBETCTBHHM C MpPaBWJIAMH TEXHUKH O€30MacHOCTH IpH OOPAIICHUU C BeIlecTBa-
MH ¥ J1a0OpaTOPHBIM 000PyJOBAHUEM, NPedCmasiamy Pe3yNbTaThl XUMUIECKOTO
SKCIEPUMEHTa B (OpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOIINX PEaKIUil U ¢op-
Mynupo6ams BBIBOJbI HA OCHOBE 3THX PE3yJIbTaTOB;

chopmuposanHocmes yMeHuti Kpumudecku aHaIu3upo6ams XUMHYECKYI0 HWH-
(hopmaruio, mosrydaeMyIo u3 pasHeix ncrounukos (CMU, UntepreT n np.);
chopmuposannocme ymenuil codon00ams npaguida KOJIOTHYECKH 1ieIecoo0pas-
HOTO TIOBEJICHHS B OBITY U TPYAOBOH JEATEIBHOCTH B LIEISIX COXPAHEHHS CBOETO
3/I0pOBbs M OKpY’KaroIlleld MPUPOJHON Cpeabl; 0Co3HA8amb ONACHOCTb BO3AEH-
CTBHSI Ha )KHBBIE OPTaHU3MBI ONPEIEIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAS
cmbicn mokazarens I1JIK, noscwams Ha mpuMepax CrocoObl yMEHBINEHHS H
MPEIOTBPAIICHUS MX BPEIHOTO BO3CHCTBUS Ha OPTaHMU3M YEIOBEKa;

TS 00yJaOIIUXCS C OTPAaHWYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHUE TIPH-
MCHSTh 3HaHHSI 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS BEIIECTB M XUMH-



YEeCKHUX SBJICHHUM;

17) nust crensIx U CaGOBUIANIMX OOYUYAIOMIMXCS: YMEHHE UCIIONB30BaTh pelbedHO

TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpaiiis s 3anucu XUMHYeCKIX (QOPMYIL.

11 KITIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIas W HeopraHWYecKas XUMUSD»
OTpPAXKaroT:
1) cpopmuposannocms npeocmaenenuii: 0 XUMHUUYECKOW COCTABJISAIONICH ecTe-

2)

3)

4)

5)

6)

CTBEHHO-Hay4YHOHN KapTHUHBI MUPA, POJIM XUMUH B TO3HAHHUU SIBICHUH IPUPOJBL, B
(hOpMHPOBaHMM MBIIUICHUSI W KYJIBTYPbl JINYHOCTH, €€ (QYHKIMOHAILHOW Tpa-
MOTHOCTH, HEOOXOAMMOM Ul PEIleHHs] NMPaKTUYECKUX 3a1ad M IKOJOTHMYECKU
000CHOBAaHHOT'O OTHOILICHHS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpee;

é1adenye CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAeT: OCHOBOIIOJATaro-
IIHe TOHATHS (XUMUYECKHUIA DIIEMEHT, aTOM, U30TOII, S-, P-, d-31eKTpOHHBIC OPOH-
TaJld aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJIGHTHOCTb, DJIEKTPOOT-
PHLIATENBEHOCTD, CTETICHb OKHUCIICHMS, XMMHUYECKasl CBsI3b (KOBAJICHTHAS, HOHHAS,
METaJUINYecKasi, BOAOPOAHAs), KPHCTAJUIMUECKAs PEIIETKA, TUIBI XMMHYECKHX
peaKuui, pacTBOp, NEKTPOIUTHI, HEAIEKTPOIUTHI, HNEKTPOIUTHYECKAS TUCCOLIH-
anys, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMUYECKON PEaKIUH, XHUMHUYe-
CKOE€ PaBHOBECHE; TEOPUH M 3aKOHBI (TEOPHS 3IEKTPOIUTHIECKON ANCCONMALINH,
nepuognueckni 3akod [l . MenneneeBa, 3aKOH COXPaHEHHs MacChl BELIECTB,
3aKOH COXPAHEHUS U IIpeBpalie-

HUSL 9HEPTMU NPH XUMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI
SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS, JISKALIUE B OCHOBE ITOHMMAHUS IIPU-
YMHHOCTU M CHCTEMHOCTH XMMHUECKHX SIBJIICHHH, (DAaKTOJIOTHYECKHE CBEICHHS O
CBOMCTBAxX, COCTaBe, MOJYYECHUH U OE30IIACHOM HCIIOJIb30BAHMH BAXKHEHUIINX HE-
OpPraHUYECKUX BEIIECTB B OBITY M MIPAKTUYECKOM AEITEIIFHOCTH YEJI0BEKa,;
chopmuposanHocmes  ymeHull 6blAGAAMb XapaKTEPHBIE TIPU3HAKU TIOHSATHH,
ycmauasnueams UX B3AUMOCBS3b, UCHOIL306AMb COOTBETCTBYIOLIME IMOHATHUS
IPY ONUCAHWU HEOPTaHNYECKHX BEIIECTB U UX NIPEBPAILCHUI;
chopmuposannocms yMeHull UCNOIb306amb XUMHUIECKYI0 CHMBOJIUKY JUIS CO-
CTaBJIeHHUs (OPMYIT BEIIECTB U YPAaBHEHHH XUMHUYECKHX PEaKIUi; cUCTeMaThye-
ckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX HEOPraHH-
YECKHX BEIIECTB (YrapHbIA Ta3, YIJIIEKUCIbIA ra3, aMMHAaK, raiméHasi W3BeCTb,
HerarméHast U3BeCTh, INThEBAs COJA, ITMPHT U JP.);

copmuposannocme ymenuil onpeoeisms BaJIEHTHOCTb M CTENEHb OKUCIICHHS
XUMHUYECKHUX 3JIEMEHTOB B COEMHEHUSX Pa3IMYHOIO COCTaBa; BUJ XUMHUUYECKOM
CBs3U (KOBaJICHTHAS, MOHHAS, METAJUTMYECKast, BOJOPOIHAS) B COCTMHEHUSIX; THII
KPHUCTAJUTMYECKOW PEmETKH KOHKPETHOTO BEIIeCcTBA (aToMHas, MOJEKYJspHasd,
WOHHAs, METAJUTMUECKas); XapakTep Cpeabl B BOJHBIX PAacTBOpax HeOpraHWde-
CKUX COEJMHEHUI];

chopmuposanHocmes ymeHuti ycmaHasiueams TPUHAIIICKHOCTh HEOpraHWde-
CKMX BEILECTB M0 HUX COCTaBy K ONpEIEIEHHOMY KJacCy/TpyIie COeIMHEHHN
(mpocTele BellecTBa — METaJUIbl U HEMETAJUIbl, OKCUABI, OCHOBAHUS, KUCIIOTHI,



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

aM(poTepHbIe THAPOKCHUJIBI, COJIH);

cpopmuposarnHocmb ymerull packpviéams CMBICI TIepuoanIeckoro 3akona /1. .
MenneneeBa u JeMOHCTPHPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DyHKIINH;

chopmuposanHocme yMenull Xapakmepu3o6ams dEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX dJeMeHTOB 1—4 nmepuooB Ileproanueckoit CUCTEMBI XUMUYECKUX
anemenToB JI. 1. MenjeneeBa, UCHONB3ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIE Op-
OuTanm», «IHEPreTUUCCKUC YPOBHU»; 00bACHIMb 3aKOHOMEPHOCTH H3MCHCHUS
CBOMCTB XMMMYECKUX DJIEMEHTOB M MX COEIMHEHUH MO MepHojaM U TpyIiaM
Ilepuoauueckoit cucteMbl XumMuueckux 3yneMeHToB . . Menneneesa;
chopmuposannocmes ymenuil xapakmepusosame (onucviéams) o0IHE XUMHUIE-
CKHE CBOWCTBA HEOPTaHUUECKUX BEIIECTB PA3IIMIHBIX KIIACCOB; 100MBEPHCOAmd
CYILECTBOBAaHUE I'€HETUYECKON CBA3M MEXAY HEOPraHWYECKMMH BEILECTBAMU C
MOMOUIBIO0 YPAaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIHIA;
cpopmuposanHocmsb ymeHus Kiaccuguyupogams XAMHYECKHE PEaKIHH Mo pas-
JUYHBIM TPU3HAKaM (YHCITY W COCTaBY PearupyoUINX BEMIECTB, TEIUIOBOMY d(-
(hekTy peakiiu, U3MECHCHUIO CTCIICHEH OKHCIICHHUS JIEMEHTOB, 00PaTUMOCTH pe-
aKIIMY, YYaCTHIO KaTallu3aTopa);

chopmuposanHocmes yMeHul coOCmasisimes ypaBHEHUs peakUuil pa3iIu4YHbIX TH-
TIOB; TOJHBIC U COKPAIIEHHBIC YPABHCHUS PEAKI[Uil HOHHOTO 0OMEHa, YYUThIBAs
YCIIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UAYT J0 KOHIIA,

chopmuposannocmes  ymeHull npo8OOUMb PEAKIMH, MOATBEPXKIAIOINE Kaue-
CTBEHHBIH COCTaB Pa3jMYHbIX HEOPTraHUYECKHUX BEILECTB; PACHO3HABAMb OIbIT-
HBIM ITyTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX Be-
LIECTB,

cpopmuposanHocmb  yMeHull  packpvléams — CYIIHOCTH  OKHCIHUTEIHHO-
BOCCTAHOBUTEIIFHBIX PEAKIMH TIOCPEICTBOM COCTaBJICHUS JICKTPOHHOTO OaiaH-
ca HTHUX pEeaKLHUii;

cpopmuposannocmeb ymeHull 00bACHAMb 3aBUCHMOCTh CKOPOCTH XMMHYECKOI
peakiuy OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOrO PaBHOBE-
CHsl B 3aBUCUMOCTH OT BHeIIHero Bo3jeictus (mpunnuil Jle Illarense);
cpopmuposannocmsb yMeHUll Xapaxkmepuz08ams XUMHUUECKHE MPOIECCH, JexKa-
1€ B OCHOBE MPOMBIIIJICHHOTO TOJyYeHUs] CEPHOI KUCIOTHI, aMMHAKa, a TAKXKe
c(hOopMHPOBAHHOCTH MPEACTaBICHUN 00 OOMIMX HAYYHBIX MPHHIIMIAX W DKOJO-
THYECKUX MPoOIeMax XMMHUIECKOTO IIPOU3BOICTBA;

cpopmuposanHoCmb YMeHUl nPO80OUmMs BEIYUCIICHUSI C UCTIONB30BaHUEM TIOHS-
THSL «MaccoBasl JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUHA Ta30B MPHU
XUMHYECKIX PEAKIIUAX, MaCChl BEIIECTBA HIN 00hEMa ra3oB IO H3BECTHOMY KO-
JMYECTBY BEIECTBA, Macce MU O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKI[UH
BEIIIECTB, TEIUIOBOTO 3 PeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChI
BEIECTB, MPEBPAILIEHUS M COXPaHEHUS SHEPTHH;

cghopmuposanHocmsy ymeHull cobnodams npasusia TONb30BAHUS XUMHUYECKOM
MoCyZI0H 1 1ab0paTOpHBIM 000PYJOBAHHEM, a TAKXKEe MpaBUiIa 0OpaIleHus ¢ Be-
IIECTBAMH B COOTBETCTBHU C MHCTPYKIMSAMH IO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUUYECKUX OIIBITOB;



18) cgopmuposannocms ymenuii nianuposame u GbINOAHAMb XAMUYCCKHN JKCIC-
PUMEHT (pa3iIoKeHNE MEPOKCHIA BOJOPOA B IPUCYTCTBUH KaTaJIM3aTopa, Ompe-
JIETICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHIUKATOPA,
BIIMSTHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM pEakIWH, PeakiHuu
MOHHOTO O00OMEHa, KaueCTBEHHbIE peakluH Ha CyibdaT-, KapOOHAT- M XJIOpU-
AQHHMOHBI, HA KaTHOH aMMOHHS; pElIeHHE SKCIEPHMEHTANBHBIX 3a/ad M0 TeMaM
«Meramib» 1 «Hemeramib») B COOTBETCTBUH C TpaBWJIaMU TEXHUKH Oe3orac-
HOCTH TIpH OOpAaIlEHUH C BELIECTBAMHU U Ja0OPAaTOPHBIM 000pYAOBaHUEM, npeo-
cmaegisamy pe3ylbTaThl XHMHYECKOTO IKCIIEPUMEHTa B (JOpME 3aliCH YpaBHEHHUH
COOTBETCTBYIOIINX PEAKUUN M popmyauposams BHIBOABI Ha OCHOBE ITHUX pe-
3yJIbTAaTOB;

19) cgopmuposannocms ymenuii Kpumuuecku aHAIUZUPOBAMb XAMHYECKYIO HH-
(hopmanmro, moxy4aeMyro U3 pa3HbIx ucrounukos (CMU, UutepHeT u 1p.);

20) copmuposannocme ymenuil cobmodams npagud KOIOTHIECKU 11e7Iec000pas-
HOTO TIOBEJICHHS B OBITY U TPYAOBOH AEATEIBHOCTH B IIEIIX COXPAHEHHS CBOETO
3JI0POBBSI U OKPY)KAIOIIEH MPHUPOIHON Cpelbl; OCO3HABAaTh OMACHOCTH BO3JCH-
CTBHS Ha )XMBbIE OPraHU3MbI ONpPENeNEHHBIX BEIIECTB, MOHMUMAsi CMBICI [TOKa3a-
tenst [IK, nosicusmos Ha mpumepax crocoObl YMEHBIIEHHUS W MPEJOTBPAILCHHUS
MX BPEIHOTO BO3JCHCTBHUS HA OPraHU3M YeJIOBEKa;

21) s 0OydYarONIMXCS ¢ OTPAHHYCHHBIMU BO3MOXHOCTSIMH 3J0POBBSI: YMEHHE IMPH-
MEHSTh 3HaHHsl 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMS BEIECTB M XUMH-
YECKUX SIBJICHUMH;

22) st cienbiX U CINa0OBHAIUX OOYUYArOIMXCS: YMEHHE MCIOJIb30BaTh peibehHO
TOYEUHYIO cucTeMy obo3Hauenuii JI. Bpaiiinst ast 3amucn XuMudeckux Gopmyi.

COAEPXAHUME YUEBHOI'O IPEJJMETA
«XHUMUSA»

10 KVTACC. OPTAHNYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMHUU

IIpeamer opranndeckoil Xumuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B I10-
Jy4EeHUU HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOCHHs OpPraHUYeCKUX COEIMHe-
Huii A. M. Bytneposa, e€ ocHOBHbIE NONOKeHUs. CTPYKTYpHBIE ()OPMYIIBI OpraHuye-
CKHX BellecTB. ['oMoiorus, usoMepus. XuMHUUYECKasl CBSI3b B OPraHUYECKUX COEUHE-
HUSIX — OJIMHApHBIE U KPaTHBIC CBA3M.

[IpencraBnenne o kiaccuuKauy opraHMYecKuX BemiecTB. HomenkmaTypa opra-
HUYECKUX COCIAWHEHWH (CHcTeMaThdecKas) W TPUBHAIBHBIC HAa3BaHMSA Ba)KHEHIINX
MPEACTABUTENEH KIaCCOB OPIraHUUECKHUX BEILECTB.

OKCIIepUMEHTAIRHEIC METOJIBI M3YUEHUS BEIISCTB W WX NMPEBPAIICHUI: 03HAKOM-
JeHue ¢ 00pa3laMu OpraHMYECKUX BELIECTB U MaTepHalaMH Ha X OCHOBE; MOJEIH-
pOBaHME MOJIEKYJI OPTaHMYIECKUX BEIIECTB; HAOJIIOACHUE M ONHCAHUE EMOHCTpPAIH-
OHHBIX ONBITOB M0 NMPEBPAILECHUIO OPraHUYECKUX BELIECTB IIPU HArpeBaHUHU (IIIaBie-
HHE, 00yIIIMBaHKUE U TOPCHUE).



VYrneBonopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — MpocTeii-
LIMe MPEACTaBUTENHN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA (peaklny 3ame-
LIEHHS ¥ TOPEHHS), HAXOXKJICHHUE B IPUPO/IE, TIOJTyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUN Psill. DTHIEH U NPOIUIIEH — MpO-
CTelIne MpEeACTaBUTENHN AJIKEHOB: (pU3nvecKre M XMMHUUYECKHE CBOMCTBa (peakuuu
THIPUPOBAHMS, TaJIOTCHUPOBAHUS, THIPATALUK, OKHCICHUS M IOJUMEPHU3aIiH), 110-
JTydeHHe U IPUMEHCHHE.

Anxanuensl. byraguen-1,3 u metunOyramguen-1,3: cTtpoeHne, BayKHEHUIIHE XIMH-
YecKHe CBOMCTBA (peakius momMepu3amyn). [lorydeHne CHHTETHIeCKOro Kaydyka i
pE3UHEL.

AJIKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ALETHICH —
MIPOCTEUIINI PEACTaBUTEh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKUE U XUMUUCCKUE
CBOMCTBA (peakUUy THAPUPOBAHNUS, TAIOTCHUPOBAHUS, THAPATAIlH, TOPEHHS), MOJTy-
YCHUEC U IPUMCHCHUEC.

Apensl. ben3on: cocraB, cTpoeHue, pU3MYECKUe U XMMHUYECKHE CBOMCTBa (peak-
LM TaJOreHUPOBAHUSI U HUTPOBAHUS), NONyYSHUE W NpUMEHeHue. Toayon: cocmas,
cmpoenue, gusuueckue u Xumuieckue ceolucmsa (peaKyuu 2aio02eHUpoOSaHus U Hum-
posanus) nonyuenue u npumenenue®. TOKCHUHOCTH apeHOB. I'eHeTHueckas CBS3b
MEXIy YTIIEBOIOPOIAMH, IPUHAICKAITAMHE K PA3INIHBIM KIIACCaM.

[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpUpOAHEINA ra3 U MOMyTHEIE HE(TIHBIE
ra3sl. Hedts u €€ mponcxoxmenue. CriocoOb epepaboTKku HepTH: meperoHka, Kpe-
KHUHT (TepMUYECKHH, KaTaTUTHICCKHi), mupoin3. [IpoaykTel mepepaboTku HeTH, HX
MIPUMEHECHHE B MIPOMBIIICHHOCTH U B OBITY. KaMEeHHEBIH yTONb U IPOIYKTHI €T0 Tepe-
paboTKH.

9KCHe|!HMeHTaHLHLIe MCTOJbI U3YUCHUA BEHICCTB U HX H[!eBl!a!!!eHHﬁ: O3HAaKOM-
JICHHE ¢ 00pa3laMH IUTaCTMAacC, KaydyKOB M pe3uHbl, Koyutekuuu «Hedptb» u
«YTOoIb»; MOACINPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M TaJOTeHOIPON3BOIHBIX; MPO-
Be/ICHHE NPAKTUYEeCKON paboThI: TIOJydeHUE ITUIICHA U U3YUEHHE €rO CBOMCTB.

Pacuémmnuie 3a0auu

BrrunciieHus mo ypaBHEHHIO XUMUYECKOH peakmuu (Macchl, 00bEMa, KOInIecTBa
HCXOJTHOTO BEIIECTBA WM MPOIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJude-
CTBY OZTHOT'O M3 MCXOJHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUH).

Kucnopojcoaepxaiiine opraHM4eckue CoeIMHEHUS

[IpenenvHBIE OHOATOMHBIE CIIUPTHI. METAHOI M ATAaHOJ: CTpoeHHue, Ppu3ndeckre
1 XMMHYECKHE CBOMCTBA (PEAKIUK ¢ aKTUBHBIMU METAIIJIAMH, TaJIOT€HOBOJAOPOIaMH,
ropeHue), MpuMeHeHne. BoIopoaHbIe CBS3M MEXITy MOJIEKyJaMHu CupTOB. JleiicTBre
METaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKA.

MHOroaTOMHbBIE CIUPTHL. DTUICHTIUKOIb W TIUIEPUH: CTPOCHHE, (PU3NYECKUE U
XAMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO INEIOYHBIMHA METAJUIAMH, KaueCTBEHHAS

6 Kypcueww B TCKCTC BbLIACJIICHBI 3JIEMEHTBI COACPIKAHUA y'{eGHoro Marepuajia, KOTOPBIC

H3y4aloTCsl B 03HAKOMUTEIGHOM IUIaHe U He BKIIIOYAIOTCS B COCTaB NPEAMETHBIX pPe3yibTa-
T0B ocBoeHuss OOIT COO Ha 6a30BOM ypoBHE.



peaxius Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBHe Ha opraHu3M 4enoBeka. [IpuMmenenne
TJIMLEPUHA ¥ STHICHTIIUKOJIS.

@DeHOI: CTPOCHUE MOJICKYIBL, (pr3udecKie U XUMHUIEeCKHEe CBOUCTBA. TOKCHIHOCTh
¢denona. [Ipumenenue deHomna.

Anpperunpl U kemonvl. PopManbaeIru, aneTaIbJerH: CTPOCHUE, (U3NIECKUE U
XMMHUYECKHE CBONHCTBA (pPEaKMK OKUCIICHUS! M BOCCTAaHOBJICHHSI, KaUE€CTBEHHbBIE peaK-
LI1H), TOJIyYSHNE U IPUMEHEHHE.

Ayemon: cmpoenue, usuueckue u Xumuyeckue ceolicmed (peaxyuu OKUcIeHus u
60CCMAHOBIIEHUS), NOTYYeHUe U NPUMEHEHUe.

OIHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAs W YKCyCHas
KHCJIOTHI: CTpPOCHHE, (M3MYECKHe W XMMHYCCKHE CBOICTBa (CBOCTBa, oOImMe I
KJIacca KHCJIOT, peakius 3Tepudukanum), moiydeHane u npuMeHerrne. CTeapuHoBas U
OJICMHOBAs! KHUCJIOTHl KaK IPEJICTaBUTEIN BBICIINX KapOOHOBBIX KHCIOT. MbITa Kak
COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ICHCTBHE.

CnoxxHble 3¢UpHl KaK MPOMU3BOIHBIE KapOOHOBBIX KHCIOT. [MIOPOIN3 CIOXKHBIX
s¢upoB. XKupsl. I'nnpomus xupos. [Ipumenerne xupoB. bruonorndeckas poss xu-
pOB.

VYrneBoapl: cocTas, Kiaccu(pUKanusi YriaeBoJoB (MOHO-, ITU- W TOJHUCAXapHIbl).
I'nroxo3a — mpocTelinnii MoHOCaxapH: 0COOCHHOCTH CTPOSHHSI MOJIEKYJIbI, (hU3H-
YECKUE U XUMUYECKHe CBOMCTBa (B3aumoaeiicTBue ¢ ruapokcunom meau(ll), okucie-
HUE aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l), BocctanoBneHUe, OpOKEHUE TIHOKO-
3bI), HaxXOXXICHHE B MPUPOAE, MpPHUMEHEHHe, Ouojormueckas ponb. DOTOCHHTE3.
@dpykTO32a KaK N30Mep TIIFOKO3bI.

Caxaposa — npedcmagumend oucaxapuoos, 2UOPOIU3, HAX0HCOeHUe 8 NPUpPooe u
npumeHenue.

Kpaxman n nemrnosnosa kak npupoaHble nonmuMmepsl. CTpoeHne KpaxMayia U 1e-
mrono3bl. PU3nYecKkne U XMMHYECKHEe CBOMCTBa Kpaxmaia (TMApOJIN3, KadeCTBEHHAs
peaKmus ¢ HOI0M).

9KCHG|!HMGHT&HLHLIC MCTOABI M3YUCHHWA BECIIECCTB U WX H[!eB[!a!!!eHHﬁ: npoBeEaec-
HHUCE, Ha6J'HOI[eHI/Ie 1 OIMUCAaHUEC JEMOHCTPAIIMOHHBIX OIIBITOB: TOPEHUE CIIUPTOB, Ka4cC-
CTBEHHBIE PEAaKINU OJHOATOMHBIX CIUPTOB (OKHcIeHHEe 3TaHoNa okcuaoM mean(Il)),
MHOTOAaTOMHBIX CIIHPTOB (B3aHMMOAEHCTBHE IimiepuHa ¢ ruapokcugom menu(Il)),
anbJIernaoB (OKUCIIEHHEe aMMHAaYyHBIM pacTBOpoM okcuaa cepebdpa(l) u ruapoxcunom
venn(Il), B3anmoseiicTBrEe KpaxMaia ¢ HOIOM); MPOBEACHNE MPAKTHYECKONW paboTHI:
CBOICTBa pacTBOpa yKCYCHON KHCIIOTHI.

Pacuémmnoie 3a0auu

Bprruncienust mo ypaBHEHHIO XMMUUYECKOH peakiuu (Macchl, 00béMa, KOJIINM4ecTBa
HCXOJIHOTO BEIIECTBA WJIH MTPOIYKTa PEaKkry 10 U3BECTHBIM Macce, 00bEMY, Konde-
CTBY OJIHOTO M3 UCXOHBIX BEIIECTB MJIM IIPOJIYKTOB PEAKIIHH).

A3oTcoaepKalue OpraHuuecKue CoeAUHEHUs

Amunvl. Memunamun u aHUIUK: cOCMAs, cCmMpoeHue, Qusuyeckue U Xumuieckue
ceoticmea (copenue, 3aumodelicmeue ¢ 6000 U KUCIOMAMIL).

AMUPHOKHCIIOTHI KaK aM(OTEPHBIC OpraHuYeCKUe CoeqUHCHUs. DU3MYSCKUE U XH-
MHYECKHE CBOICTBA aMUHOKHCIIOT (Ha MpUMepe TIHUIKMHA). bruonornyeckoe 3HaueHue



aMuHOKHCIIOT. [lenTuasl.

benku xak nmpupoaHbIe BEICOKOMOJIEKYIISIPHBIE COeIMHEHNs. [lepBudHas, BTOpHI-
Hasl 1 TPETUYHAsI CTPYKTypa OeIKOB. XUMHIECKNE CBOMCTBA OEIKOB: THAPOIIN3, ACHA-
Typanusi, KaueCTBEHHbIC PEaKIUX Ha OSJIKH.

DKcnepyMeHTANbHBIC METQJIbI M3VIYEHUs BEIISCTB M UX NPEBPAIICHUI: Halmo/e-
HHE ¥ OIMCaHUE JJEMOHCTPAIIMOHHBIX OIBITOB: IHATYpaLus OSIIKOB MPH HarpeBaHUH,
L[BETHBIE PEAKIUU OEIIKOB.

BricokoMoiekyIsipHbIE COETUHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJEKYISPHBIX COEIUHEHHI: MOHOMEp, I1O-
JUMep, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3aLluU, CPEeIHSS MOJIEKyIIpHas Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYIIAPHBIX COCIUHEHHN — IOJIMMEpPU3aINs
U TIOJIMKOHICHCALIHS.

Ihacmmaccel  (nonusmunen, NOIUNPONULEH, NOAUBUHUIXIOPUO, NOIUCMUPOT).
Hamypanvnouii u cunmemuyeckue xayyyku (0ymaoueroguli, X10ponpeHo8slll U Uu3o-
npenoswiil). Bonokna: namypanvhuvle (X10nok, wepcme, wénk), UCKyccmeenuvie (aye-
mamHoe BOJIOKHO, GUCKO3a), cuHmemuieckue (Kanpou u 1ascam).

OKCIIepUMEHTATbHbBIC METO/B! M3YUEHUS BENIECTB W WX NPEBPAIICHUN: 03HAKOM-
JIeHUe ¢ 00pa3uamMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

Meswcnpeomemmuele céazu

Peanuzaius MEXIIpeIMETHBIX CBA3EH MPH U3YYCHHUH OpraHmdeckoi xumuu B 10
KJIacce OCYIIECTBISAETCA dYepe3 HCIOJNb30BaHME KaK OOIIMX eCTeCTBEHHO-Hay4YHBIX
MOHATHUH, TaK W TOHATHH, SBILIOIMXCA CHUCTEMHBIMM JJISI OTJCNBHBIX IPEIMETOB
€CTECTBEHHO-

HAy4YHOTO LIUKJIA.

OOmmue ecTecTBEHHO-HAYYHBIE TOHATHS: SBJICHUE, HAYYHBIH (aKT, THIIOTE3a, 3a-
KOH, TE€OpHs, aHAIN3, CUHTE3, KIaCCH(UKAIMS, IEPUOIUIHOCTD, HAOIIOICHNE, U3Me-
peHHE, IKCIIEPUMEHT, MOJEITUPOBAHNUE.

@dusnka: MaTepus, SJHEPrusi, Macca, aToM, IEKTPOH, MOJIEKYJIA, SJHEPTETUUECKUI
YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, (U3MUECKHE
BEJTMYMHBI U SAUHUIIBI UX U3MEPECHHUS.

Buonorusi: kjaeTka, opranusm, ouocdepa, 0OMeH BEIIECTB B Opranusme, POTOCHH-
Te3, OMOJIOTMYECKU aKTUBHBIE BelllecTBa (O€JIKH, YIIIeBOIbI, )KUPHI, HepMEHTHI).

I'eorpadusa: muHEpansbl, TOPHBIE ITOPOABI, MOJE3HBIE NCKOTAeMbIe, TOIUTUBO, pe-
CYpCHI.

TexHonorys: MUIIEBbIE MNPOTYKTHI, OCHOBBI PAallHOHAIILHOTO NMUTAHUS, MOIOIIUE
CPEICTBa, JIEKApPCTBEHHbIE M KOCMETUUECKUE MpenapaTsl, MaTepHalbl U3 UCKYyCCTBEH-
HBIX U CHHT€THUYECKUX BOJIOKOH.

11 KITACC. OBIIASA U HEOPTAHNYECKAA XHU-
MUs

TeopeTnueckre OCHOBbI XUMHUU
Xumudeckuil anmeMeHT. AtoMm. Snpo aroma, M30TOmBI. DIEKTPOHHAS 00O0JIOYKA.
DHepreTHyecKue YpoOBHHU, MOAYPOBHU. ATOMHbIE OpOuTaiu, S-, p-, d-anementst. Oco-



OEHHOCTH pPacHpeesICHNs HIICKTPOHOB M0 OpOHTANSIM B aTOMaxX 3JIEMEHTOB NEPBBIX
YeTHIPEX NePUOI0B. DIEKTPOHHASI KOH(PHUTYPAIHs aTOMOB.

Ilepnoauueckuii 3akoH u [lepuoauueckas cuctemMa XUMUYECKUX dieMeHToB 1. 1.
MenneneeBa. CBsi3b MEPUOTUIESCKOTO 3aKOHA W [lepHoandeckoil CHCTeMBl XUMHYe-
ckux sneMeHToB J[. 1. MeHnneneeBa ¢ COBpeMEHHOI Teopueil cTpoeHust aToMOB. 3a-
KOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOXKHBIX BEILIECTB IO IPyNIaM U NepuojaM. 3Ha4eHUE NMEePUOIHUECKOr0
3aKOHa B Pa3BUTHUU HAYKH.

CrpoeHue BemecTBa. XUMUYECKas CBA3b. Buibl XUMU4eckoil cBa3H (KOBaJIeHTHAs
HernoJisipHas ¥ MOJApHas, HOHHAs, MeTaJuTnuecKas). MexaHu3Mbl 00pa3oBaHus KOBa-
JICHTHOW XMMHYECKON CBs3M (OOMEHHBI M TOHOPHO-aKIENTOPHEIN). BomopomHas
CBsI3b. BasleHTHOCTH. DIEKTPOOTPUIATENBHOCTE. CTeNeHb OKHUCIEHUS. IOHBI: KaTHo-
HBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BeIIeCTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBHCHMOCTh CBOMCTBA Be-
HIECTB OT THIA KPUCTAIUIMIECKON PEIIETKY.

ITonatue o aucnepcHBIX cucTeMax. VICTHHHBIE M KOJIJIOWAHBIE pacTBOPBL. Macco-
Bas JI0JIA BEIlleCTBa B PacTBOpE.

Krnaccudukanus HeopraHuueckux coenuHeHuid. HoMeHKIaTypa HeopraHn4ecKux
BellecTB. I'eHeTHdeckas CBsI3b HEOPraHMYECKHX BEIIECTB, MPUHAISKAIIUX K pas-
JIMYHBIM KJ1accaM.

Xumunueckas peakuus. Kiaccupukanus XUMHYECKHX peakliyii B HEOPraHUIeCKOn
U OpPraHMYeCKOM XUMHH. 3aKOH COXPAHEHUS MAaCChl BEILECTB; 3aKOH COXPAHEHUS U
IIPEBpAIEHNs YHEPTUU IPU XUMUUIECKUX PEaKIHX.

CkopocCTh peakuny, e€ 3aBUCUMOCTb OT Pa3IH4HbIX (hakTopoB. OOpaTHMBIE peak-
nuu. XuMH4Yeckoe paBHOBecHe. DaKTOPBI, BIUSIOIUE HA COCTOSHHE XUMHUYECKOTO
paBuoBecus. [Ipunnun Jle HlaTense.

Onextponutuueckas aucconuanyi. CuiabHble M ciadble 3mekT-ponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCTasl, HEHTpallbHasl, esouHas. [lonamue o 6000poo-
Hom nokaszamene (PH) pacmeopa. Peakunun noHHOTO 0OMeHa. [ uopoaus neopeanuye-
CKUX U Op2aHUYECKUX 6eulecms.

OKHUCIUTENTFHO-BOCCTAHOBUTEIIbHbIE peaklun. [lonamue ob snekmponusze pacnia-
606 u pacmeopos coaei. [Ipumenenue s1ekmponusa.

OKCIIepUMEHTAIRHEIC METOJBI M3VUCHHS BEIISCTB M WX NPEBPANICHHI: JEMOH-
crpauus Tabmun «[leproguyeckas cucremMa xumudeckux anemento .M. Mennenee-
Ba»; M3yYEHHE MOJENICH KPHUCTAUIMYECKUX DPEIIETOK; HaOII0JIeHne W OIMCAaHHuE Je-
MOHCTPALMOHHBIX W JIa0OPAaTOPHBIX OIBITOB (pasjo)KeHHE INEepOoKCHIa BOJOPOJA B
IMPUCYTCTBUM KaTalu3aToOpa, OIpEJeNeHHE CPEelbl PaCTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJILHOTO HMHAMKATOpPA, PEakIMd HMOHHOTO oOMeHa); NMpPOBEJCHUE INpaKTHYe-
cKoii paboTsl «BiusHue pa3auYHBIX (PaKTOPOB HA CKOPOCTH XUMHYECKON PEaKkIum.

Pacuémmnuie 3a0auu

Pacuérbl 10 ypaBHEHUSIM XMMHUYECKHX PEAKLUil, B TOM YHCIE TEPMOXUMUUYECKUE
pacuéTsl, pacy€Thl C UCTIOIB30BAHIEM HOHATHS «MacCOBas OIS BEIIECTBAY.

Paznen 2. Heoprannueckass Xumus



Hemerannel. [lonoxenune nemeramioB B [lepuoamdeckoil cucreMe XMMHUYECKHX
anemenToB /.M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB. DHU3UUECKHE CBOM-
CTBa HEMETAJUIOB. AJITOTPOIHS HEMETAJUIOB (Ha IIPHIMEpe KHCIopoa, cepbl, hocdopa
U YTTIEpoa).

XMMHYECKHE CBOMCTBA BaKHEWIINX HEMETAUIOB (TAJIOTEHOB, CEphI, a30Ta, (oc-
¢dopa, yriepona W KpeMHUS) U UX COCAMHEHHI (OKCHJIOB, KHCIOPOJCOMEPIKAIINX
KHCJIOT, BOJOPOJIHBIX COCTUHEHUIN).

[MpumeHeHne BaKHEHIINX HEMETAIUIOB M MX COCMHEHHH.

Meramnel. [lonoxenue meramioB B Ilepronuueckoil cucreMe XUMHYECKUX 3Je-
MenToB J[. Y. MenneneeBa. OCOOCHHOCTH CTPOCHUS 3JCKTPOHHBIX 000JI0YEK aTOMOB
MeTaiuioB. O6mme ¢pu3ndeckne cBoiicTBa MeTawioB. CIUIaBBl METAJUIOB. DJIEKTPOXH-
MUYECKUH psAJ HAPSKEHUN METaIIIOB.

XuMudeckne CBOMCTBA BaKHEHITNX METaJUIOB (HATpUH, Kanni, KadbIUi, MarHHH,
AIIOMHUHUH, IIUHK, XPOM, JKEJIE30, ME/Ib) U MX COCANHEHUI.

OOmmue crocoObl MONydYeHHS METAIOB. Memannypeus. Kopposus memannos.
Cnocobw sawumer om kopposuu. [IpuMeHeHne METaIIIOB B OBITY M TEXHHKE.

3KCHG|!HMCHT3HLHI)IC METOJBI U3YUCHUA BEIICCTB U HUX H[ZCB[za!!!eHHﬁI HU3y4YCHUC
KOJUIEKIIMH «MeTasuibl U CIUIaBbl», 00pa3loB HEMETAJIOB; PELICHHE JKCIIEPHMEH-
TalbHBIX 3ajjad; HAOIIOJCHHWE U ONHCaHHE JEMOHCTPAIlMOHHBIX U JabOpaTOPHBIX
OTIBITOB (B3aUMOJEHCTBHE THIPOKCUIA ATFOMUHUS C PaCTBOPAMHU KHUCJIOT U IIEeJIOYeH,
Ka4yeCTBEHHBIC PEaKIMM Ha KAaTHOHbBI METAJIIIOB).

Pacuémmnoie 3a0auu

Pacuérsl Macchl BelecTBa WM 00bEMA ra3oB MO0 M3BECTHOMY KOJIHMYECTBY BEIlle-
CTBa, Macce WIH 00bEMY OIHOTO M3 yYACTBYIOIIUX B PEAKI[MH BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMYecTBa BEUIECTBA) MPOAYKTOB PEaKIUU, €CITU OJHO U3 BEIECTB
HMEET IIPUMECH.

XUMUA U )KU3Hb

Ponp xumum B o0ecreueHUN KOJOTHYECKON, YHEPTeTUYECKON U MUIIEeBOU 0e3-
OMACHOCTH, Pa3BUTHU MEeTUIMHEL. [IOHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMi.

[pencraBnenns 00 OOUIMX HAyYHBIX MPHUHIMUIIAX MTPOMBIIUICHHOTO IMOIYYCHUSI
Ba)KHEHIIINX BEILIECTB.

UenoBek B MHUpE BEILECTB U MaTepHajIOB: BayKHEHIINE CTPOUTEIbHBIE MAaTEPHAIIbL,
KOHCTPYKLIMOHHBIE MaTepUallbl, KPACKH, CTEKJIO, KEPAMUKa, MaTepUaIIbl AT 3JIEKTPO-
HHUKH, HAHOMaTepualibl, OpraHuuecKre 1 MUHEPAIbHBIE y100pEHHS.

XuMUS ¥ 37J0pOBbE YeJIOBEKa: IPaBHiIa HCIOIb30BaHMUS JIEKAPCTBEHHBIX Ipenapa-
TOB; TpaBWiIa 0E30IaCHOTO HCIIOJIB30BAHUS MpEnapaToB OBITOBOM XWMHH B IIOBCE-
JHEBHOM >KU3HU.

Mearcnpeomemnmuoie céaszu

Peanmzarus MeXmpeaMeTHBIX CBSI3€H NMpH HM3ydeHHH OOIIeld M HeopraHWdecKoit
xuMuH B 11 Kimacce ocymiecTBIseTCs Yyepe3 HCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-
Hay4YHbIX MOHATUW, TaK M MOHITHH, SBISIOUIUXCA CUCTEMHBIMU HJSl OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1mue ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAy4YHBIH (aKT, rUIoTe3a, 3aK0H, Teopus,



aHaW3, CUHTE3, Kilaccu(uKaIys, MepruoJuIHOCTh, HAOMIOACHHE, YKCIICPUMEHT, MO-
JIepOBaHNe, I3MEpPEHHE, SBICHHUE.

OwusuKa: MaTepus, YHEPTUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30-
TOII, PaXINOaKTUBHOCTB, MOJIEKYJa, YHEPTETHUSCKUI YPOBEHb, BEIIECTBO, TENO, 00B-
&M, arperaTHoe COCTOSIHAE BEIIECTBA, (PH3MUCCKUE BEIIMUMHBI U CIMHUIBI UX H3MEpe-
HUSI, CKOPOCTb.

Buonorus: xietka, opranusM, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJICMEHTHI,
BUTAMUHBI, 0OOMCH BEIIIECTB B OPTraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIC MOPOJBI, MOJC3HBIC UCKOMAEMbIC, TOILIHBO, pPe-
CypCHI.

TexHONOTHA: XUMUYECKast IPOMBIIIICHHOCTh, METAJUTYPIHsl, IPOU3BOACTBO CTPO-
UTENBHBIX MAaTEPUANIOB, CEIbCKOXO3IHCTBEHHOE INPOW3BOJCTBO, IMHUINEBAsT MPOMBIII-
JICHHOCTh, (papMalmeBTUYECKash MPOMBIIUICHHOCTh, MPOW3BOJACTBO KOCMETHUECKUX
MpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHANIOB, SJIEKTPOHHAS TIPOMBIIII-
JIEHHOCTb, HAHOTEXHOJIOTHH.



TEMATUYECKOE IINIAHUPOBAHMUE yuye6Horo npeamera « Xumusp»

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-
KpbIBaloLMe JaHHbIH pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO YaCOB, 0TBOJHMOE HA
UX H3y4YeHHue

OcHOBHOe cofiep:kaHne

OcHOBHBIE BUBI 1eATeIbHOCTU 00YYaIOIMXCS

Pazgen 1. TeopeTuueckue 0CHOBBI Oprannyeckoi xumuu (3 1)

Tema 1. IIpeamer opranu-
yeckoii xumuu. Teopus
XHMHYECKOI0 CTPOeHHs
OPraHNuYecKHUX coeIMHeHMit
@)

IIpeamet oprannyeckoil Xumuu: €€ BOSHUKHOBE-
HUE, Pa3BUTHE U 3HAYECHUE B TIOJYYE€HUH HOBBIX
BEIECTB U MaTepuaoB. Teopust CTpOeHUs OpraHu-
yeckux coequHenuit A. M. Bytieposa, e€ 0cHOB-
Hble nosiokeHus. CTpyKTypHbIe (HOpMYJIbI OpraHu-
YeCKHX BemecTB. ['omonorus, usomepus. XuMuue-
CKasl CBS3b B OPTaHMYIECKUX COSTUHEHMIX: KpaTHbIE
CBSI3H, G- U T-CBSI3N.

IIpencraBnenne o KiTaccu(pUKAIMN OPTaHHIECKUX
BelecTB. HoMeHKnaTypa opraHu4eckux coeu-
HEHUH (cucTeMaTH4ecKas) U TpUBHAIbHbIE
Ha3BaHUs BOXHEHIINX MPEICTaBUTENCH KIacCoB

PackprIBaTh CMBICT H3y9aeMbIX IOHSITHIA (BBISB-
JISITh UX XapaKTepHbIe IPU3HAKH), yCTAHABIIH-
BaTh UX B3alMO-CBS3b.

[IpuMeHATH MOJI0KEHUS TEOPUH CTPOEHHS Opra-
HUYECKHUX coeuHeHuit A. M. Bytneposa ans
00BSICHEHHSI 3aBUCHMOCTH CBOHCTB BEIIECTB OT
HX COCTaBa M CTPOCHHUSL.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIHKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#i, COKpaléHHoit) popmyn opranu-
YECKUX BEILECTB.

Onpenensts BUAbI XUMHUUECKOH CBSI3U (OAMHAD-




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

OPraHU4Y€CKUX BEILIECTB.

HBIC, KpaTHLIe) B OPraHNMY€CKUX COCIUHECHUAX.

JemMoHcTpanuu

— O3HaKOMJICHHE C 00pa3liaMu OPraHMIeCKUX
BELICCTB U MaTepualaMu Ha UX OCHOBE;
— OIIBITHI 110 NPEBPAICHHUIO OPTAHUYECKUX Be-
LIECTB [IPH HarpeBaHWU (IUIaBIECHUE, OOYTIHBa-
HHUE U TOPEHUE).

JlaGopaTopHbIii ONBIT
— MOJZIEJIMPOBAaHNE MOJIEKYJI OPIraHUYECKHX Be-
IIECTB

PackpbIBaTh poJib OpraHUYECKON XUMUU B XKHU3HU
YeJIoBeKa, WILTIOCTPUPOBATh CBSI3b C APYTUMH
HayKaMH.

HaGumonaTs 1 OIIUCHIBATH 1€MOHCTPALIOHHBIE
OTIBITHI; IIPOBOJUTH U OIMCHIBATH JabopaTop-
HBIE OITBITHI

Paznen 2. YriaeBogopoas! (12 1)

Tema 2. [IpeneabHble yrie-
BOJAOPOABLI — AJKAHBI (2 4)

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUH
psan. MeTaH u 3TaH — NpocTeiIre npeacTaBuTe-
JIM QJIKaHOB: (PU3UYECKIE M XUMUYECKHE CBOWCTBA
(peakumu 3aMelIeHUsI ¥ TOPSHHUS ), HAXOXKICHHE B
npnpone, nonyqel-me u HpI/IMeHeHI/Ie

PackprIBaTh CMBICT H3y4aeMbIX TOHATHH (BBISB-
JISITh UX XapaKTepHBIe TPU3HAKH), YCTaHABIIH-
BaTh MX B3aMMO-CBS3b, HCIIOJIH30BaTh COOTBET-
CTBYIOIINE MTOHSATHS ITPH OMTUCAHIH COCTABa,
CTPOEHMSI U TIPEBpAILIEHUI OpraHUYECKUX CO-
eIMHEHUH.

HMcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

(pa3BépHyTO#i, COKpaIEHHOiT) popMyn opranu-
YECKUX BEIECTB.

VYcTaHaBIMBaTH MPUHAJUICKHOCTD BELIECTB K
ompeenéHHOMY KJIacCy yrieBOAOPOJIOB II0 CO-
CTaBy M CTPOCHHIO, HA3BIBATh UX II0 CHCTEMa-
THUYECKOW HOMEHKJIaType; MPUBOANUTH TPHBH-
AJIbHBIC

Tema 3. HenpeneabHblie
YIJIEBOTOPOBI: ATKeHBI,
aJIKaueHbl, AJKUHBI (6 1)

AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH
psiA. DTHIEH U IPONMIEH — MPOCTEHIIINE TIpe-
CTAaBUTEIH AIKCHOB: (PU3UIECKHE U XUMUIECKIE
CBOICTBa (peaklny TUAPUPOBAHUS, FAIIOTEHUPO-
BaHUsl, TUApPATALIMN, OKUCIICHUS U TIOJIMMEepHU3a-
LUH), IOJyYeHHE U IIPUMEHEHUE.

Anxanuensl. byranuen-1,3 u merunOyraaues-
1,3: cTpoeHue, BaKHEHWIINE XUMHYECKUE CBOT-
cTBa (peaknus nmonuMmepu3anun). [loryuenne
CHHTETHYECKOTO KaydyKa H PE3HHBI.

AJIKMHBL: COCTaB U 0OCOOEHHOCTH CTPOCHHS, TO-
MOJIOTUYECKUH Psifl. ALIETHIIEH — TPOCTEeHIIHIA
IPE/ICTABUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (Pu-
3MYECKHEe U XUMHUYECKHE CBOICTBA (peakLuy 11
pUpPOBaHUs, rAIOTEHUPOBAHMS, THPATAIIUH, TO-

Ha3BaHUS OTJCIBHBIX IIPEACTABUTENCH YTIIeBO-
JIOPOJIOB.

OrnpenensTh BUABI XUMHYECKOW CBS3H B MOJIEKY-
JIaX YIJI€BOJIOPOJIOB; XapaKTePU30BaTh 3aBUCHU-
MOCTb PEaKIIMOHHOH CIIOCOOHOCTH YTJI€BOJIO-
POMIOB OT KPaTHOCTH KOBAJICHTHOI CBSI3H.

XapakTepu30BaTh COCTaB, CTPOSHHUE, IPHMEHE-
HUe, pU3NYecKue U XUMHUYECKHE CBOIICTBA,
BaKHEHIIIHE CIIOCOOBI ITOTYYCHHS THITHYHBIX
npe/cTaBuTeNei Pa3IMYHbIX KJIaCCOB YIIIEBO-
JI0pOZIOB (MeTaHa, ATaHa, STHIICHA, alleTHIICHA,
OyramueHa-1,3, 6eH3ouna).

BBUIBISITE TEHETUUECKYIO CBSI3b MEXK/Y YIIIEBO-
JIOpPOJIaMH U MOATBEPXKIATh e€ HaJIU4ne ypaB-
HEHHSIMH COOTBETCTBYIOIINX XUMHUUECKUX pe-




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

pEeHus), MOoTydeHHe U TPUMEHEHNE

AKLHUH C MCTIOIB30BaHUEM CTPYKTYPHBIX (op-
MyIL

XapakTepu30BaTh HCTOYHUKHU YIIIEBOJIOPOIHOTO
CBIpBs (He(Th, IPUPOIHEIN ra3, yroib), CIOCOo-
ObI X repepaboTKH ¥ MPAKTHIECKOE IPHMEHe-
HHE ITOJIy9aeMBIX IPOIYKTOB.

Tema 4. Apomatnyeckue
yIJieBoaopoas! (2 u)

Apensl. Bensoux: cocras, crpoenue, Gusndeckue u
XHMHYECKHE CBOMCTBA (peaKINH raJoreHnpoBa-
HUS ¥ HUTPOBAHM ), TOJyYeHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, ghuzuneckue u Xumu-
ueckue ceolicmea (peakyuu 2ai02eHupo8anus u
HUMPOBAHUs), nonyueHue u npumenerue. Tok-
CHUYHOCTb apeHOB. ['eHeTHYecKas CBsI3b yIiIeBoO-
JIOPOJIOB, IIPUHAUIEKAIINX K PA3IMYHBIM KJIac-
cam

Tema S. Ilpupoansie uc-
TOYHHKH YIJI€BOJOPOIOB 1
HX nepepadoTka (2 1)

[IpupoaHbIe HCTOYHUKH YTIIEBOA0poa0B. [Ipu-
POJHEII ra3 1 nomyTHbIe HedTsHbIe ra3bl. HedTsb
u e€ npoucxoxenue. CrocoOsr mepepadoTKu
He()TH: eperoHKa, KPEKHHT (TEPMUYECKHIA, KaTa-
JIMTHYECKUH ), Tuponu3. IIpoayKThl nepepaboTku

Vcnonp30BaTh €CTECTBEHHO-HAYIHBIE METOIBI
MO3HaHUS — IPOBEACHUE, HAOIIOICHNE H OTIH-
CaHMe XUMHUYECKOT0 dKCIIepUMeHTa (1abopa-
TOPHBIE U TIPAKTHIECKUE PAOOTHI).

CrnenoBaTh npaBuiiaM 0e30MacHON paboTHI B J1a-
6opaTopHH NMPH KCIOJIB30BAHUN XUMHYECKOI
MOCY/IbI K 000PYyIOBaHUS, a TAKXKE TPaBUIIaM
oOparieHus ¢ BEIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMH 110 BHIIOJHEHUIO JTa00paTOPHBIX
OIIBITOB M NIPAKTHYECKUX PabOT MO MOJIYYCHHIO
U U3YYECHHIO OPraHHYECKHX BEIIECTB.

IpencTaBisTh pe3yinbTaThl IKCIIEpUMEHTa B (op-
Me 3aIiCH YPaBHEHHI COOTBETCTBYIOIINX Pe-
aKIU{ U JIeTIaTh BBIBOJIBI HAa HX OCHOBE.

npOBO):(I/lTl) BbIYMCJICHUS 110 YPABHEHUIO XUMUYEC-




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

He(TH, UX IPIMEHEHNE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yTroiib ¥ IPOIYKTHI €T0 Mepepa-
0O0TKH

JleMoHcTpauus
— koyutekun «HedTb» u «YTomby.
JlaGopaTopHbie ONBITHI
— 03HaKOMIICHHE ¢ 00pasiiamu miactMace, Kay-
YYKOB U PE3UHBI,
— MOJETHPOBAHUE MOJIEKYJT YTIIIEBOIOPOAOB U
TaJIOTeHOTPONU3BOTHBIX.

CKOH peaxiuH.

CaMOCTOSITENBHO IITAHUPOBATH U OCYLIECTBIATH
CBOIO [TO3HABATEIBHYIO JESITEIbHOCTD; IPUHNU-
MaTh aKTHBHOE y4acTHEe B IPYMIIOBOH yaeOHOM
JIeSITeTIbHOCTU

IIpakTH4yeckas padora
Ne 1. ITonyueHue 3TuiIeHa U U3yUEHHE €TO
CBOMCTB.

Boryuciienus

— 10 ypaBHEHUIO XUMHIECKOH peaknuu (Macchl,
00Bb&Ma, KOTMYECTBA HCXOJHOTO BEIIECTBA MIIN
MPOJYKTa PEAKIHH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOIHBIX BEIECTB WM
IPOIYKTOB PEAKIIIH)




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

Pasnen 3. Kuciiopoacoaep:xamiue opranuueckue coequenus (12 u)

Tema 6. Cnuptbl. @enoa (3

)

IIpenenbHble OHOATOMHBIE CIUPTHL. MeTaHon 1
9TAHOJI: CTPOCHUE, HU3NIECKUE U XUMUIECKUE
CBOWCTBA (pEaKIMU ¢ aKTHBHBIMH MCTAJUIAMH,
raJlOTeHOBOIOPOIaMH, TOPCHHUE), IPHMEHEHUE.
Bonoponnas csi3b. [leiicTBue MeTaHoa U STaHO-
Jla Ha OpTaHU3M YeJIOBeKa.

MHOroaTOMHBIEC CIIUPTHL. DTHIICHTIMKOJb U [IU-
LEpUH: CTPOCHNE, PU3MIECKUE U XUMHIECCKIE
CBO¥CTBA (B3aUMO/ICHCTBHE CO MIETOYHBIMU Me-
TaJUTaMH, Ka9eCTBEHHAsI PeaKIis Ha MHOTOATOM-
HBIE CITUPTHI).

PackppIBaTh CMBICT H3y4aeMBIX TOHATHH (BBLIB-
JSITh MX XapaKTepHBIE TPU3HAKH), yCTAHABIH-
BaTh UX B3aMO-CBS3b, HCIIOJIb30BaTh COOTBET-
CTBYIOIIUE NTOHATHS IIPU OIUCAHUU COCTAaBa,
CTPOCHUS U IIPEBPAILLCHUI OPraHUYECKHUX CO-
eIMHEHUH.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY JUIs
COCTaBJICHUS] MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpaIIEHHOIT) OPMYIT OpraHu-
YECKUX BEIIECTB.

JleiicTBue Ha opraHu3M uenoseka. [Ipumenenue
[JIMIEPUHA U STHIICHTJIUKOJIS.

®enon. CTpoeHHE MOJICKYITBI, (GU3UIECKHE U
XMMHYECKUe CBOWMCTBA (peHoNa. TOKCHIHOCTh
(enoma. [Ipumenenue peHomna

Tema 7. Aabaernabl. Kap-
0oHOBBIE KHCJIOTHI. CJ107K-
Hble 3¢upsbI (7 4)

AJbleruasl u kemonwvl. DopManberus, aueTaib-
JeTH]: CTPOeHHUE, prU3NUecKrue U XUMHYESCKUE
CBOWCTBA (peaKkLUy OKUCICHUS U BOCCTAHOBIIE-

YcTaHaBnMBaTh MPUHAIICKHOCTD BEIIECTB K
onpenen€HHOMY KJIacCy MO COCTaBY U CTpoOe-
HUIO, Ha3bIBATh MX I10 CUCTEMATHYECKOM HO-
MEHKJIAType; IPUBOINTH TPHBUATBHBIC HA3Ba-
HUSL OT/ICNTBHBIX PEICTaBUTENIeH KHCIOPOICO-
JepIKaIiX COSTUHEHUI.

XapakTepu30BaTh COCTaB, CTPOCHHUE, IIPHUMEHE-
HHe, PU3MYECKUEe U XHMHUYCCKHIE CBOMCTBA,
BaKHEHIIIME CIOCOOBI MTOTYyYEHHsT TUITHYHBIX




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

HUSI, KAUECTBEHHBIE PEAKLUH), TOJy4YCHUE U TIPU-
MEHEHHE.

Ayemon: cmpoenue, Qpuzuyeckue u Xumuieckue
cgolicmea (peakyuu OKUCIEHUS U B0CCMAHOGIe-
HUs), noryueHue u npuMeHeHue.

npecTaBuTeNeil pasIMYHbIX KJIACCOB KHCIIO-
poicoIepIKAIUX COeIMHEHNH (MeTaHoa, 3Ta-
HOJIa, TIHLEepUHa, GpeHomna, popManbaeruia,
aleTaNbJerua, YKCyCHOM KUCIIOTHI, TIIIOKO3bI,
KpaxMalia, [IeJUTI0N03b]); BEIIBISITh TeHETHYe-
CKYIO CBSI3b MEXXAY HUMH U ITOJTBEPIKIATH €€
HaJIM4YHe YPaBHEHUSIMU COOTBETCTBYIOLIHUX XHU-
MHYECKUX PEaKIHH C HCIOJIB30BAaHUEM CTPYK-
TYpPHBIX GOPMYIL.

OmnuchIBaTh COCTAB, XUMHYECKOE CTPOCHUE
NPUMEHEHHE KUPOB, XapaKTepU30BaTh UX 3Ha-
YeHHE IS )KU3HEIEATEIbHOCTH OPraHU3MOB.

Oco3HaBaTh ONMACHOCTb BO3/ICHCTBHS HA )KUBbIC
OpTaHN3MBI ONPEACNEHHBIX OPraHHYECKUX Be-
IIECTB M MOSICHATH Ha IPUMEpax CIIoCOObI
YMEHBLICHHS M TIPEJOTBPALEHHs] HX BPEIHOTO
BO3/ICICTBHUSI Ha OPTaHU3M YeJIOBEKa.

OIHOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIIO-
Tel. MypaBbUHAs M YKCYCHAsI KHCIIOTBI: CTPOCHUE,
(usnyecKre 1 XUMUYECKHe CBOMCTBA (CBOWCTBA,
ob1iye JUIs Kilacca KUCIIOT, Peakius dTepuduka-
1IU1), NOTy4yeHue 1 npuMeHeHne. CTeapuHoBas U

Hcnonp30BaTh €CTECTBEHHO-HAYIHBIE METO B
MO3HAHUS — MPOBE/ICHNE, HAOIIOJeH e 1 OITH-
CaHHe XMMUYECKOT0 IKCIIepUMeHTa (J1abopa-
TOPHBIE U TIPAKTHIECKUE PabOTHI).

CrenosaTh nmpaBuiiaM 6e30macHON paboTHI B J1a-




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IuXCs

OJIEMHOBAsI KHCJIOTHI KaK MPEICTaBUTEIN BBICIIUX
KapOOHOBBIX KUCIIOT. MBbITa KaK COJIM BBICIITHX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.
CiosxHbIe 3(UPHI KaK IPOU3BOIHEIC
Kap-00-HO-BBIX KUCIOT. [ MAPOIIN3 CITOKHBIX
a¢upos. XKupsl. 'uaponus xupos. [Ipumenenue
JKUpOB. buonoruueckas posb )KUpoB

Tema 8. YrieBoabl (2 4)

YTeBoabl: cOCTaB, KIACCU(HUKAINS YTIEBOIOB
(MoHO-, u- 1 oHcaxapuasl). ['moko3a — mpo-
CTEUIINIT MOHOCAXapH: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, prU3NUecKue U XMMHYECKHe CBOHCTBa
(B3anmopeiicTBre ¢ rugpoxcunom mMemu(ll),
OKHCIICHHE aMMHa4YHBIM PacTBOPOM OKCHJIa cepe-
opa(I), BoccraHoBNCHUE, OPOKECHUE

60paTopHH MPH HCIOIB30BAHUH XUMHYECKOI
MOCYZBI K 000PYIOBAHHS, a TAKXKE IPABUIIAM
00paIeHus ¢ BEIECTBAMH B COOTBETCTBHU C
HMHCTPYKIUSIMH BBIIOJTHEHHS J1a00paTOPHBIX
OIIBITOB M NIPAKTHYECKUX PAOOT MO MOTYYECHHUIO
U U3Y4EHUIO OPTaHUUYECKUX BEIIECTB

[IpencTaBisaTh pe3ynbTaThl SKCIIEpUMEHTa B hOp-
M€ 3allUCH YpaBHEHUH COOTBETCTBYIOLIUX pe-
aKIMi U JIeNaTh BEIBOIBI HA X OCHOBE.

[TpoBOIUTE BEMYHUCICHNUS 110 YPAaBHEHHUIO XHUMHUUE-
CKOH peakiuH.

CaMOCTOSITENBHO ITAHUPOBATH U OCYIIECTBIATH
CBOIO [I03HABATENbHYIO JAEATEIbHOCTD; IPUHU-
MaTh aKTHBHOE y4acTHe B IPYIIIOBOH yueOHO
JIeSITeTTbHOCTH

TITIOKO3bI), HAX0K/IEHHE B TIPUPOJIE, IPUMEHEHHE,
6uonoruueckas posb. Oorocunres. Dpykro3a Kak
H30MEp TITFOKO3BI.

Caxaposza — npedcmasumeins OUcaxapuoos, 2uo-
PONU3, HAXOJICOEHUEe 8 NPUPOOE U NPUMEHEHULE.
Kpaxmain u 1esuronosa Kak IpupoIHbIe TOoJTHMe-
pbl. CTpoeHune Kpaxmaia u Hesutono3sl. duznde-




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

CKH€ M XUMHUYECKHe CBOHCTBA Kpaxmaina (THIpo-
13, KAYeCTBEHHAS PEaKIUs C HOJIO0M)

JlaGopaTopHbie ONBITHI
— TOpEHHE CIIUPTOB;
— okucieHue stanoia okcugom Meau(1l);
— B3aMMO/IEHCTBHE IIMLEPHHA C THIPOKCUIOM
meau(Il);
— OKHCJICHHE aJTbJCTHI0B aMMHAYHBIM PacTBO-
pom okcuna cepedpa(l) u ruapoxcumom meau(1l);
— B3aMMOJEICTBHE KpaxMana ¢ HOJIOM.
IIpakTH4yeckas padora
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM KUCIIOTHI.
Boruncienus
— 10 ypaBHEHUIO XUMHYECKOI peakuny (Macchl,
00Bb&Ma, KOTMYIECTBA HCXOJHOTO BEIIECTBA MIIH
MPOJYKTa PEAKIIH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOIHBIX BEIECTB WM
MPOJYKTOB PEaKIINH)

Pa3znen 4. A3oTcoaep:kaiime oprannyeckune coexnnenus (3 1)

Tema 9. AMMHBI. AMHHO-

Amunol. Memunamun u anunun: cocmaes, cmpoe-

PaCKpblBaTb CMBICJT U3Yy4aCMBbIX MMOHATHIH (BbIﬂB—




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

KuciaoThl. beaxn (3 1)

Hue, usuyecKue u Xumuieckue ceoticmea (2ope-
Hue, 83aumooelicmaue ¢ 60001 U KUCTOMAMU,).
AMMHOKHCIIOTHI KaK aM(OTEepHBIE OPraHUIECKUE
coenuHeHns. Ou3nueckue ¥ XMMHYECKHE CBO-
CTBa aMMHOKHUCIIOT (Ha mpuMepe rimnuHa). buo-
JIOTUYEeCcKOe 3HaYeHHe aMHHOKUCIOT. [lenTuael.
Benky kak prpoIHBIE BEICOKOMOJIEKYIISIPHBIE
coenuHeHus. [lepBuuHas, BTOpHYHAS U TPETHY-
Hasl CTPYKTypa 0enkoB. XMMHYECKHE CBOHCTBA
0EeNKOB: THAPOIIN3, AEHATYpaIHNs, KaueCTBEHHbIC
peaknuy Ha OeIKu.

JleMoncTpauuu
— JleHaTypauus OEJIKOB ITPU HarPEBaHUM;
— IIBETHBIE PEAKIMU OEIIKOB.

JSITh MX XapaKTepHbIC TIPH3HAKH), YCTAHABIIH-
BaTh MX B3aHMO-CBSI3b, HCIIOIb30BATh COOTBET-
CTBYIOLIHE

MOHSTHS TP ONTMCAHUH COCTaBa, CTPOCHHS
HpeBpanieHHi OPraHMYECKUX COSANHEHHH.

Vcrionp30BaTh XUMHYIECKYIO CHMBOJIHKY IJIS
COCTaBJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOIT) popMy opranu-
YECKHX BEIECTB.

OnpenernsiTs MPUHAIEKHOCTH BEIIECTB K OMpe/Ie-
JEHHOMY KJIACCY TI0 COCTaBY M CTPOEHHIO, Ha3bIBATh
UX 10 CHCTEMATHIECKO HOMEHKIIATYPe; IPUBO-
JINTh TPUBUAIIbHBIE HA3BAHHS OT/EIBHBIX MPE/ICTa-
BUTEINEH.

XapakTepu30BaTh COCTaB, CTPOCHHUE, TIPUMEHE-
HHe, QU3NYECKUe 1 XUMHYIECKHe CBOHCTBA,
Ba)KHEHIIIHE CIIOCOOBI MOy IeH s TUITHIHBIX
MpeICTaBUTEIIel a30TCOAEPKAINX COSTUHEHHMH
(rmunuHa ¥ OENKOB).

[TosicHSITH Ha IPUMeEpax 3HaYCHHE OCIIKOB IS
OpTaHM3Ma YeNIOBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYIHBIE METOIBI




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

MO3HAHUSI — HAOJII0IaTh ¥ OMHCHIBATH JEMOH-
CTPAllMOHHBIN SKCIICPUMEHT.

CaMOCTOSATENbHO IIAHUPOBATh M OCYLIECTBILATh
CBOIO [103HABATENIBHYIO JIEATEIbHOCTD; IPUHUMATh
AKTHBHOE YYacTHe B TPYIIIOBON yueOHOH nes-
TENBHOCTH

Pa3nes. 5. BoicokoMoJieKy/IsipHble coeMHeHUsI (2 1)

Tema 10. IlnacTmaccsl.
Kayuyxu. BosiokHa (2 4)

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOJIEKYJISIP-
HBIX COCAMHEHHH: MOHOMED, IOJIUMED, CTPYKTYP-
HOE 3BEHO, CTEIIeHb MONIMMEPU3AIINH, CPEIHSSA
MoJieKyJIspHas Macca. OCHOBHBIE METO/IbI CHHTE-
32 BEICOKOMOJIEKYJISIPHBIX COCANHEHNH — TOJIH-
MepHU3aLys U MOJIUKOHICHCAIIHS.
ITnacmmaccer (noausmuieH, ROAUNPONUIEH, No-
JMUSUHUNXTOPUO, noucmupon). Hamypanvhwiii u
cunmemuyiecKkue Kayyyku (6ymaouenosulii, Xio-
PONPenosblll U U30NPeHosbill). Bonokna: namy-
panvHble (XA0NOK, wepcmy, WENK), UCKYCCMEeH-
Hble (ayemammoe 6010KHO, BUCKO3a), CUHMemU-
yeckue (KaNpoH U 1a6cam).

JleMoncTpauus
— O3HAKOMJICHHE C 00pa3IaMu MPUPOAHBIX U

BrnageTrs M3y4aeMbIMH XUMUYECKHMY MOHSITHSIMU:
PacKpbIBaTh CMBICI M3y4aeMbIX MTOHATHH U
NPUMEHSTH 9TU MOHATHS NPU OIIMCAHUU COCTa-
Ba U CTPOCHHUSI BBICOKOMOJICKYJISIPHBIX OpTaHH-
YECKHX BEIIECTB, IS OOBSICHEHNS OTACIBHBIX
(hakTOB U SBICHUI.

Vcnonib30BaTh XUMHYECKYIO CUMBOJIUKY IS
COCTaBJICHHUS CTPYKTYPHBIX (JOpMyJT BEIIECTB U
YpaBHEHUI peakuunii moIuMepr3alyi 1 Moju-
KOH/ICHCALINH




IIpnmepHbIe TeMbl, pac-
KpbIBaIOLIMeE TaHHBII pa3-
JeJ1 IPOrpaMMbl, U KOJIHYe-
CTBO 4aCOB, OTBOIMMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

HCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, KAY1YKOB

11 KITACC. OBIIAS 1 HEOPTAHUNYECKASA XUMUA

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

IIpumepHbIe Tembl, pac-
KPbIBaloOLUe JTaHHBIH pa3-
JeJ1 IPOrpamMMbl, H KOJIH-
YeCTBO 4aCOB, 0TBOJHMOE

HA UX HU3y4YeHHe

OcHoBHOe coep:kaHue

OcHOBHBIE BUABI 1eATEIbHOCTH 00yYaIOINXCS

Pazgen 1. TeopeTuueckue ocHOBbI XumMuu (12 1)

Tema 1. CTpoenne aToMo0B.
Ilepuoauyeckuii 3aKoH U
Ilepuonnueckas cucrema
XHMUYeCKHX dieMeHToB /I,
U. Menpeseena (3 u)

XuMudeckuii aeMeHT. AToM. Sapo aroma, u3o-

TOTIBL. DJEKTPOHHAS 000JI0YKa. JHEPTEeTHYECKHE

YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-,

d-anemenTbl. OCOOEHHOCTH PACIIPENEIIEHUS DIIEK-
TPOHOB 110 OPOUTANISAM B aTOMaX JIEMEHTOB TEp-

BBIX YETBIPEX TIEPUOIOB. DIECKTPOHHASE KOHPHTY-
patus aToMOB.

PackpbIBaTh CMBICT H3y4aeMbIX MOHATHIT (BBISB-
JSTH UX XapaKTePHbIC IPU3HAKH), YCTAaHABIH-
BaTh UX B3aMMOCBSI3b.

PackpbiBaTh CMBICI TIepuoIuuecKkoro 3akona /1.
. MenneneeBa u AEMOHCTPUPOBATH €TI0 CH-
CTEMaTH3UPYIOLLYIO, OOBSICHUTEIBHYIO H IIPO-
THOCTHYECKYIO (DYHKITUH.




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Ilepnonuueckuii 3akoH u Ilepuonuyeckas cucre-
Ma xummudeckux snemenToB J[. . Mennaeneena.
Cs3b nepuoaudeckoro 3akona u Ilepuoauye-
CKOH cHCTEMBI XUMUYECKHX 31eMeHToB J]. 1.
Menene-eBa ¢ COBpeMEHHOM Teopueil cTpoeHus
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBONCTB
XHUMUYECKUX 3JIEMEHTOB H 00pa3yeMbIX UMH MPO-
CTBIX H CIIO’KHBIX BEIECTB MO TPYIIIaM U IEePHO-
JIaM.

XapakTepu3oBaTh MEKTPOHHOE CTPOESHHE aTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 IeproI0B, Uc-
TOJIB3YsI IOHATHUSI «S-, P-, d-3JEKTPOHHBIE OpOH-
TaJIn», «IHEPreTUUECKUE YPOBHI.

OOBCHITH 3aKOHOMEPHOCTH U3MEHe-

HUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX CO-
eAMHEeHui! 1o nepuojam u rpynmnam Ilepuoau-
YeCKOW CHCTEMBI XUMUYECKUX 311eMeHToB 1. 1.
MenpeneeBa

3HayeHue NepHOANYECKOro 3aKOHa B Pa3BUTUU
HayKU.

JleMoHCTpanuu
Buner Tabmun «[lepronuueckast cucteMa XuMu-
gecknx dneMmenToB [1. V1. MenneneeBa»

Tema 2. CTpoenne Bele-
crBa. MHoroo6pasue Be-
mecTB (4 4)

Crpoenue BeniecTBa. XUMHUYECKasl CBsA3b. Bub
XUMHUYECKOW CBSI3U (KOBAJICHTHASI HEMOJISIPHAS U
NOJISIpHAsS, HOHHAsI, MeTaJUTHYecKas ). MexaHH3Mbl
00pa30BaHMs KOBAJICHTHOW XUMUYECKOH CBSI3U
(0OMeHHBII 1 JOHOPHO-aKIeNTOPHEIN ). Bomo-
pOIHast CBsI3b. BaneHTHOCTH. DIeKTpoOoTpHUIIa-
TeNbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KaTHOHBI

PackpbIBaTh CMBICIT U3y4aeMBIX MTOHATHH (BBIIE-
JISITh UX XapaKTEePHbIE MPU3HAKU) U TPUMEHSITh
9TH MOHATHSI IPH ONIMCAHUU COCTaBa U CTPOE-
HUS BEILECTB, UL OOBSICHEHHS OTIIENbHBIX
(axToB M SIBICHUIL.

OnpenensaTs BUIbI XAMUIECKOH CBS3U (KOBa-
JIGHTHOM, MIOHHOM, METAJJTNYECKOH, BOJOPO-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

U aHHOHBI.
BemecTBa MoneKyIIpHOTO ¥ HEMOJIEKYIISIPHOTO

CTpPOCHMUA. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTRA.

Turel KpUCTAJUINYECKUX PEIIETOK U CBOUCTBA
BEIECTB.

Ilonsarue o gucnepcHbIX cucreMax. McTuHHBIE U
KOJUIOMIHBIE pacTBOPHL. MaccoBast oISt Bele-
CTBa B PacTBOPE.

Krnaccudukanus HeopraHHYeCKUX COCANHEHUH.
Homenxknarypa Heoprannueckux Bemiects. I ene-
THYECKast CBS3b HEOPTaHWIECKHUX BEIIECTB, IPH-
HaJUIeXKaIIHUX K Pa3IMYHbIM KlaccaM

HOM) B COCMHEHUAX; THII KPUCTATUTHUECKON
PEuIETKH KOHKPETHOTO BEIIECTBA.
OnpenensaTs BaJEHTHOCTb U CTEIEHb OKUCICHUS
XMMUYECKUX 3JIEMEHTOB B COCMHEHUAX pa3-
JIMYHOTO COCTAaBa.
IIpoBOAUTE BHIYUCIICHHUS C UCIIOJIB30BAHUEM I10-
HATHS «MaccoBast JIOJIS BEIIECTBA B PaCTBOPE

Tema 3. Xumuueckue pe-
akuu (5 4)

Xummaeckas peakius. Kiaccnpukanus xummude-
CKHX peakIil B HEOpraHW4ecKoW U OpraHuye-
CKO¥ XMMHH. 3aKOH COXPAaHEHHSI MAacCHI BEIIECTB;
3aKOH COXPaHEHUS U NPEBPaIleHHs SHEPTrUuy Ipu
XUMHUYECKUX PCAKIUAX.

CKOpOCTb peakiiniy, €€ 3aBUCUMOCTD OT Pa3iiny-
HBIX (hakTopoB. OOpaTHMBbIe peakiyu. XuMHude-
ckoe paBHOBecHe. DakTOPbI, BIUSAIONINE HA CO-
CTOSIHME XUMHUYECKOro paBHoBecus. [Tpunnun Jle
[arenpe.

OOBSACHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOH
peaKuuy OT Pa3IMYHBIX (PaKTOPOB.
OmnpenessaTh XapakTep CMEIICHUs XH-MUYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3-
nevictBud (npunuun Jle Hlarense).
CoCTaBNIATh YpaBHEHUS peaKUUil pa3nu4HbIX
THIIOB, ITOJIHBIC U COKpaIJ.léHHbIe HNOHHBIC ypaB-
HCHUA peaKum‘/'I, y4uTbIBas yCJIOBUA, IIPU KOTO-
PBIX 5TH PEAKIUU UAYT A0 KOHLA.
ITonTBepKAATh CYIIECTBOBAaHHE FEHETHYECKON




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

DnexTponuTHyeckas aucconuanys. CUIbHbIE U
ciabple AeKTponuThl. Cpeaa BOJHBIX pacTBOPOB
BCIIICCTB: KUCIasl, HeWTpanbHasi, meixouHas. /1o-
HAmue 0 6000pooHoM nokasamene (pH) pacmeo-
pa. Peakuuu HOHHOTO 00MeHa. [ udpoaus opeanu-
YeCKUX U HeOP2AHUYECKUX BeUjecm.
OKHCITUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
THonsimue 06 21exmponuse pacniagos u pacmeo-
pos coaeil. [lpumenenue 21ekmpoau3a.

CBSI3U MEXIY HEOpPraHHIECKHMH BEIECTBAMH C
TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XH-
MUYECKHX peaKiui.

ITpoBouTh, HAOMIOAATH U ONUCHIBATH XUMHYE-
CKHI 5KCTIEPUMEHT: 110 ONIPEAEIEHNIO CPEIbI
BOJIHBIX PACTBOPOB BELIECTB, BBIABICHUIO YCIIO-
BHH MPOTEKAHUS peaKkUnii HOHHOTO OOMEHa,
W3Y9IEHHIO BIUSHUS PAa3INYHBIX (PAKTOPOB Ha
CKOPOCTb PEaKIMH.

JleMoHCTpanuu

— MOJIENHM KPUCTAUINYECKUX PEIIETOK;
— pa3yIoXKeHUe NMEePOKCUA BOJIOPOAA B IPUCYT-
CTBHH KaTaln3aTopa.

JlaGopaTopHbie padoThI
— TIPOBEJICHUE PeaKIiii HOHHOTO 0OMeHa;
— OmpeJieNieHne CpeIbl PACTBOPOB BEIIECTB C
IIOMOILBIO YHUBEPCAIbHOTO HHAUKATOPA.

IIpakTnyeckas padora
Ne 1. Bnusinue pa3nuyHbix (akTOpoB HA CKOPOCTh
XUMHUYECKOW PEeaKInu.

BoruuncieHus

— pacdeTsl ¢ HCIOJIb30BaHUEM ITOHSATHS «Macco-

CrneoBaTh MpaBuiaM MOJIb30BAHUS XUMUYECKON
HOCY/I0H M JTaGOpaTOPHBIM 000PYyIOBaHUEM.
[IpencraBnsaTh pe3ynbTaThl XMMUYECKOTO IKCIIE-
puMeHTa B popMe 3aIHCH YpaBHEHHUIT COOTBET-
CTBYIOIIMX PEAKIMH U IeTaTh BEIBOBI HA UX
OCHOBE.

[IpoBoAUTH BEIYUCIIEHUS 110 YPABHEHUSM XUMU-
YEeCKUX peakluid, B TOM YUCIIe TEPMOXHUMHUYE-
CKHE pacyEThl




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Bast JIOJIS1 pACTBOPEHHOT'O BEILIECTBAY;
— pacyETHI 10 YPaBHEHHUSAM XHMHYECKHX peak-
Ui, B TOM YUCJIe TEPMOXUMHUYECKHE PacUETHI

Pa3znen 2. Heoprannyeckas xumus (16 1)

Tema 4. HemeTasuibl (8 1)

Hewmerannsl. [Tonoxenne Hemerannos B Ilepuo-
JIMYECKOM CUCTeMe XUMHUYeCKuX 3nemeHToB [I. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
dusnyeckue cBoiicTBa HEMETAJIOB. AJIIIOTPOINUS
HEMeTaJUIoB (Ha MpUMepe KHCIOPO/a, Cepbl,
dhocdopa u yraeposa).

PackpbIBaTh cMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JATh UX XapaKTepHbIEC IPH3HAKH) U IPHMEHATh
STH NOHATHA IIPU ONMCAHUU COCTaBa U CTpOe-
HYSI BEILECTB, 711 O0BSICHEHUS OTAENbHBIX
(axToOB M SIBICHUIL.

XuUMHYeCcKHe CBOMCTBA BaXKHEHIITNX HEMETAJIIOB
(ramoreHoB, cepkl, a30Ta, pocdopa, yriepoaa u
KPEMHUs) ¥ UX COEAUHEHUH (OKCHUIIOB, KUCIOPOA-
COJIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHH).
IIpruMeHeHne BaXXHEHIIMX HEMETAIIOB U UX CO-
SIMHECHU I

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MECHEHHH
CBOMCTB HEMETAJUIOB U UX COEIMHEHUH ¢ yué-
TOM CTPOEHHMS HX aTOMOB U TosioxeHus B [1e-
pHOJlquCKOﬁ CHUCTEME XMMHYCCKHUX JJICMCHTOB
. . Menneneena.

XapakTepu30BaTh (OMUCHIBATE) OOIINE XUMUYe-
CKHe CBOWCTBA HEMETAIJIOB, MX BaKHEHIIINX CO-
eIMHEHNH, TIOITBEPXK/Iast 3TO OIICAHUE IPHMe-
paM¥ ypaBHEHUH COOTBETCTBYIOIIUX XHUMHUE-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

CKUX PEAKIMH.

XapakTepu3oBaTh BIMSIHHE HEMETAIIIOB U HX
COCIMHECHUH Ha JKUBBIC OPraHU3MBl; OIIUCHIBATh
NIPUMEHEHHE B PA3IMYHBIX 00JIaCTSIX MpaKTHIe-
CKOM JIeATEIIbHOCTH YeNIOBEKa.

PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTaHOBHTEIBHBIX PEAKIUH IOCPEICTBOM CO-
CTaBJICHHUS JIEKTPOHHOTO OallaHca 3THX peak-
LU,

ITpoBoUTH peakiyy, TOATBEPKAAIOIINE XapaK-
TepHbIE CBOWCTBA N3yIaeMbIX Be-

IIECTB; PACIIO3HABATD ONBITHBIM MYTEM aHHOHBI,
MIPUCYTCTBYIOLINE B BOIHBIX PACTBOPAX.

Ha6:ronaTh 1 ONIMCHIBATH JEMOHCTPAIIHOHHbIE
OTIBITHI; TPOBOIHTD M OMMCHIBATH XMMUYECKHUI
9KCIIEPUMEHT (J1a60paTOPHBIEC U MPAKTHIECKHE
paboThr).

npe}lCTaBHﬂTb PE3YJIbTAaThl XUMHUYECKOI'O JKCIIe-
puMeHTa B popMe 3anucu ypaBHEHHIT COOTBET-
CTBYIOILIMX PeaKIUi 1 JeJaTh BBIBOJBI Ha UX
OCHOBe.

CrienoBath NpaBHiIaM MOJIb30BAHUS XUMUYECKOIT




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

MoCy 101 1 1a00paTOPHBIM 00OPYAOBAHUEM.

ITpoBOIUTH BEIMHCIICHUS IO YPaBHEHUSIM XUMH-
YECKUX PEaKIUH.

CaMOCTOSTENIBHO ITAHHPOBATE U OCYIIECTBIATH
CBOIO [I03HABATEIBHYIO JIEATENbHOCTD; IPHHHU-
MaTb aKTUBHOE Y4acTHe B IPYNIOBOH yueOHOI
TeSITeTbHOCTH.

Tema 5. Metannl (8 1)

Mertannsl. [Tonoxxenue meramnos B [lepuoauue-
CKOW CHUCTeMe XMMHYECKHuX 3emeHToB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS IIEKTPOH-
HBIX 000J104€K aTOMOB MeTa/uToB. O0IIHe HU3H-
Yyeckue cBorcTBa MeTauioB. CIIaBbl METAJLIOB.
DNEKTPOXUMHYECKHH Psifl HAPSUKEHUH MeTall-
JIOB.

XUMHYECKHE CBOMCTBA BAYKHEHIIINX METAIIIOB
(HaTpuit, Kanui, KaJabLuii,

PackpsIBaTh CMBICI H3y9aeMBbIX TIOHATHH (BbIIE-
JISITh MX XapaKTepHbIe IPH3HAKY) U TIPUMEHSATh
9TH MOHATHS NPH ONIMCAHUM COCTaBa U CTPOe-
HHS BELIECTB, JUIsl 00BSICHEHHS OTEIBHBIX
(axToOB M SIBICHUIL.

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MECHEHHH
CBOICTB 3JIEMEHTOB — METAJUIOB M UX COEAH-
HEHUM ¢ yu€TOM CTPOEHHUS UX aTOMOB U IOJIO-
KEHHS

MarHui, aJlOMUHHMN, [IUHK, XPOM, KeJIe30, MEIb)
U UX COEIUHEHHII.

Oobuiue crocoObl OTyYeHHsT MeTawIoB. MeTtal-
nyprust. Kopposus memanios. Cnocobul 3auumol

B [leproanyeckoii cucreMe XMMHUIECKUX 3J1e-

meHTOB JI. . Menpeneena.
XapakTepnu30BaTh (OMUCHIBATE) OOIIAE XHMUIE-

CKHE CBOWCTBA METAIIOB, X BOYKHEHIINX CO-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

om xoppo3uu. IIpuMeHeHne MeTaoB B OBITY U
TEXHUKE

JdeMoHcTpauun

— 00pa31bl HEMETAIOB;
— B3aUMOJIEMCTBHE MENIU C a30THOM KUCIOTOM
pa3IMYHON KOHIIEHTpAalUu;
— KOJUIeKIUs «MeTasulbl ¥ CIUIaBbD».

JlaGopaTopHble ONbITHI
— Ka4yeCTBEHHBIC PEaKLUU HAa aHUOHBI U KaTHOH
aAMMOHWS;
— B3aUMOJEHCTBHE THAPOKCHUIA ATTFOMUHHUS C
pacTBOpaMu KHUCJIOT U IIENI0Yeit;
— Ka4eCTBEHHBIC PEaKINU HA KATHOHBI METAJ-
JIOB.

eIMHEeHUH, TOATBEPXKIas 3TO OMHCAHUE TIPHMe-
paMu ypaBHEHUH COOTBETCTBYIOIIUX XHMHUE-
CKHX peaKluil; IpIMEHEHHEe METaIIOB B pa3-
JIMYHBIX 00JIACTSIX, @ TAK)Ke UCHOIb30BaHUE HX
IUISL CO3JJaHMSI COBPEMEHHBIX MAaTePHAIIOB
TEXHOJIOTUH.

PackpbIBaTh CYIIHOCTh OKHCIUTENBHO-
BOCCTaHOBHTEIBHBIX PEAKIUH IOCPEICTBOM CO-
CTaBJICHHUS JIEKTPOHHOTO OajlaHca 3THX peak-
U

ITpoBoUTH peakiyy, TOATBEPKAAIOIINE XapaK-
TepHbIe CBOWCTBA H3y4aeMbIX BEIIECTB; pacIo-
3HABATh ONBITHBIM ITyTEM HMOHBI METAJJIOB, IIPH-
CYTCTBYIOII[MIE B BOJJHBIX PAacTBOPaXx.

HaGutoaTh 1 OICHIBaTH IEMOHCTPALIOHHBIE
OITBITHI; IPOBOJIUTH U OTUCHIBATH XUMHUIECKHI
9KCTIEPUMEHT (J1aboparop-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

IIpakTHueckne padéoThl
Ne 2. PemeHne 3KcriepUMEHTAIBHBIX 32124 110
Teme «Hemeramib;
Ne 3. Pemienue 3KcliepUMEHTAIbHBIX 3a/1a4 10
TeMe «MeTtab».

Boruucienus

— pac4€THl MaCCHI BELIECTBA WM 00bEMA Ta30B
0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MIIN
00BEMY OJJHOTO U3 yJaCTBYIOMINX B PEAKIINU
BEIIIECTB; PacUETH Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MIPOJYKTOB PEAKINH, €CIIH OIHO U3
BEILECTB UMEET NIPUMECH;
— pacuérsl Macchl (00bEMa, KOJMYEeCTBa Bellle-
CTBa) NPOJYKTa PEaKIiH, €CIU OJHO U3 BEIIECTB
JIAHO B BUJIE PACTBOPA C OMpPEEIEHHON MacCOBOM
JtoJiell pacCTBOPEHHOTO BEILIECTBA.

HBIE U IpakTHyeckue padotsl). [IpencraBusath
Pe3yIbTaThl XUMHIECKOTO SKCIIEPUMEHTA B
(bopMe 3anucH ypaBHEHHH COOTBETCTBYIOLIHX
peakuuil u fenaTh BEIBOABI HA UX OCHOBE.

CrnenoBaTh IIpaBUIaM MOJIb30BAHUS XMMUYECKON
oCy10i1 ¥ 1a60paTOPHBIM 000PYIOBaHUEM.

ITpoBOIUTH BEIMHCIICHUS IO YPaBHEHUSIM XUMH-
YECKUX PEaKLUH.

CaMOCTOATEIBHO IUIAHUPOBATh U OCYIIECTBIISTH
CBOIO TTO3HABATEINBHYIO JIESATEIBHOCT; IPUHAMATh
aKTHBHOE YYacTHE B TPYMNIIOBOH y4eOHOH nes-
TEIbHOCTH

Pa3nen 3. Xumus u xu3Hb (4 4)

Tema 6. Xumust u :xu3ub (4

)

PoJib XUMUH B 00€CIIEUEHHUH KOOI HUECKOM,
SHEPreTHIECKOH U MUIIEBOW O€30MacHOCTH, pa3-
BUTHH MeIUIHHBL. [IOHSITHE O HAYIHBIX METOIAX

PackpbIBaTh poJib XMMUU B PEIICHUU HEPreTHye-
CKHX, CHIPHEBBIX M IKOJIOTHIECKHX MPoOIIeM
YeJI0BEYECTBA, OIMCHIBATh OCHOBHBIE HAIIPaB-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

MO3HAHUS BELIECTB U XUMUYECKHUX PEaKIHU.
IIpencraBnenus 00 OOIIMX HAYYHBIX IPHHIUIIAX
MPOMBIIUICHHOTO MTOJTyYeHUs Ba)KHEHIINX Be-
ILECTB.

JICHUS PA3BUTHS XMMUYECKON HAYKU U TEXHOJIO-
THH.

IIpuMeHsTh NpaBuiia 6e30MaCHOr0 OOpaIEeHNUs C
BEIECTBAMH, UCIIOIB3YEMBIMHU B TIOBCEIHEBHOI
JKU3HHU, OPaBHUIIa TOBE-

YenoBek B MHUpPE BELIECTB M MaTEPHAIOB: BakK-
HEHINe CTPOUTENbHBIE MaTePHANIbI, KOHCTPYKIH-
OHHBIE MaTEePHAITBI, KPACKH, CTEKJIO, KEPAMHKA,
MaTepHabl s JIEKTPOHUKH, HAHOMaTepUaJbl,
OpraHNYecKHe U MUHEpAIIbHbIE YA00peHMsI.
XuMus 1 30pOBbE YeJIOBEKa: MpaBuiIa UCIIONb-
30BaHUsI JIEKAPCTBEHHBIX NPENapaToB; MpaBUia
0e30MacHOTro MCIIOB30BAHUS MTPENapaToB OBITO-
BOIM XMMHH B NOBCETHEBHON KU3HU

JCHUS B LEMsIX cOepeKeHNs 310POBbS

U OKpPY>KaIolLleH MPUPOAHON Cpelibl; MOHUMATh
Bpel (OTTacHOCTB) BO3ICHCTBHS HA YKUBBIE OP-
TaHU3MBI ONPeIeNEHHBIX BEIECTB, CMBICI II0-
Kaszaress K, MOSCHATH Ha IPUMepax CIOCOObI
YMEHBIICHNS U MPEJOTBPAIIEHHS X BPEITHOTO
BO3/elicTBUSL.

AHanm3upoBaTh U KPUTHIECKH OI[CHUBATH UH-
(hopmManuio, CBI3aHHYIO C XUMHIECKIMH MPO-
I[eCCaMH U UX BIMSTHUEM HA COCTOSTHHE OKpY-
JKaloIIeH Cpesbl.

Hcnonw3o0BaTh [NOJIyYCHHBIC 3HAHUA
Y [IPE/ICTaBIICHNUS O cepax ACTEINbHOCTH, CBSI-
3aHHBIX C Hayl(Oﬁ U COBPEMCHHBIMU TEXHOJIOT U~
SIMH, KaK OCHOBY [UJIs1 OpUEHTAIlUU B BbIGOpe
cBoeli Oyaymiell mpogecCHOHATBHON eI TeNb-
HOCTH.




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIHE JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, 0TBOMMOE

HAa UX H3yYeHue

OcHOBHOe coiep:kaHHe

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

[IpunnMaTh yuactue B 00CYXISHUU MPOOIEM
XUMHUYECKOU U IKOJIOTUYECKOM HallpaBIeHHO-
CTH, BBICKa3bIBaTh COOCTBECHHYIO MO3UIIUIO 110
mpobeMe U IpeIarath BO3MOXKHBIC TYTH e
pelieHus
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