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denepanpHas paboyast mporpaMMa cpeiHero o0Iero oopa3zoBaHusl 1Mo
XuMuH (0a30BbI YPOBEHB) COCTaBIeHa Ha ocHOBe deiepabHOro
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®enepanun»t, TpeGoBaHuii K pe3ybTaTaM OCBOEHHUS OCHOBHON
00pazoBaTeILHON MPOTPaMMBI CPEIHETO O0IIEero 00pa3oBaHus,
MpecTaBIeHHBIX B DenepanbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM
CTaH/apTe CPeHEro 00LEero oopasosanus?, ¢ yaétoM «KoHuemmu
MperoAaBanus yaeOHOTo TIpeaMeTa «XUMHUsT» B 00pa30BaTeIbHBIX
opranmn3auusx Poccuiickorn @enepanunu, peaaiu3yolnX OCHOBHbBIE
00111€00pa30BaTENbHbIE IIPOrPAMMBD)® M OCHOBHBIX IIOJI0KEHHI

[IpuMepHOii IPOrpaMMBbl BOCTIUTAHUSI*.

HOACHUTEJIBHAS 3AITUCKA

OcHOBY MOJX0/I0B K pa3paboTke mpuMepHoi padoueii mporpammbel COO mo
XMMUH, K OTIPEENICHNIO O0IIEeH cTpaTerny 00y4IeHUsI, BOCIIUTAHHS W Pa3BUTHS
00yJaromuxcs CpeCTBaMu y4eOHOTO mpenmeTa «XuMusa» st 10—11 xraccos
Ha 0a30BOM YpPOBHE COCTaBWIIM KOHIeNTyanbHEIE monoxkeHus ®I'OC COO o
B3aUMOOOYCIIOBICHHOCTH LIENIEH, COACPIKaHMs, Pe3yIbTaTOB 00ydIeHUs 1 TpeOo-
BaHUI K YPOBHIO ITOJITOTOBKH BBIITYCKHHUKOB.

B cooTBeTCTBHMY € TaHHBIMH HOJ0KEHUSIMHE IIpUMepHast pabodas mporpamma
COO (6a30BbIif ypOBEHb): YCTaHABIUBACT 00s13aTEIbHOC (MHBAPHAHTHOE) TIPE/I-
METHOE COJIep KaHue, OIpeIesieT KOJTNUYECTBCHHbBIE M KaueCTBEHHBIE €TI0 Xapak-
TEPUCTHUKH Ha KKAOM dTale M3y4YCHHs MpeaMeTa, MpeaycMaTpuBaeT IpHH-
LUIBI CTPYKTYPUPOBAHUS COACPIKAaHUS U pacHpeiesieHns ero mo Kiaccam, oc-
HOBHBIM pazjiesiaM M TeMaM Kypca; JaéT NpUMEpHOEe pacrpezieieHne YIeOHbIX
YacoB MO TEMaTHYECKUM pa3jiesiaM, PEKOMEHYeT MPUMEPHYIO MOCIIeA0BaTEIb-
HOCTh M3YYEHHS OT/AEJIBHBIX TEM Kypca C y4ETOM MEXIIPEAMETHBIX U BHYTpPHU-
MIPEAIMETHBIX CBSI3€H, JIOTMKK y4eOHOTOo Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH

1 ®epepanbueiii 3akon ot 29.12.2012 Ne 273-@3 (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-
HUS»

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

[Tpumepnas mporpamma BocriuTanus (0xoOpeHa pemenneM (enepaabHOro yaeOHo-
METOANYECKOro 00beMHEHH 10 00meMy oOpa3oBaHuio, MpoTokoa oT 02.06.2020
Ne 2/20).



yuamuxcs 10—11 kmaccoB; 1aéT METOOUUYECKYIO MHTEPIIPETALMIO LIETIEN U3y-
YEHUsI IPEIMETa HAa YPOBHE: COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHETO
o0mmero oOpa3oBaHMs, COICPKATENBHON XapaKTEPUCTUKH IUIAHHPYEMBIX pe-
3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeiIbHOW HPOrpaMMBI CPEAHEro 00-
11ero o0pa3oBaHusl (JINYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX ), OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIFHOM IS TEIBHOCTH YUSHHKA [0 OCBOCHUIO CO/IEPKa-
Hus nipeameta. [o BceM Ha3BaHHBIM MO3HMLMSAM B IIpOorpaMMe coOJIIo/ieHa mpe-
eMCTBEeHHOCTH ¢ IIpuMepHoit pabodeit mporpaMMoii 0CHOBHOTO 0011Iero 00pas3o-
BaHMs N0 XuMuH (1t 8—9 kimaccoB 00pa3oBaTeNbHBIX OpraHU3alnii, 0a30BbIi
ypOBEHb)°,

JlanHasi mporpamMMa sIBJIsSeTCS OPHEHTHPOM JUIS COCTAaBICHUS paboUmX Ipo-
rpaMM, aBTOPHI KOTOPBIX MOTYT NPEIJIOKHUTH CBOH IMOIXOMX K CTPYKTYpHUpPOBa-
HUIO 1 TIOCIIEI0BATEIBHOCTH N3YyUCHUS YIeOHOrO MaTepuaia, a Takke CBOE BU-
JICHNE OTHOCHTEJIFHO BO3MOXHOCTH BBIOOPa BapHAaTHBHOW COCTABIISIOIICH CO-
Jiep>KaHus IIpeMeTa JOMOIHUTEIBHO K 00s3aTeNbHON (MHBApHAHTHON) YacTH
€ro coJep KaHUs.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O
HPEIMETA «XUMMUA»

Xumudeckoe 00pazoBaHUe, TOTyIaeMOe BHITYCKHUKAMH Cpe-Hel IIIKOJEI,
SIBIIETCS. HEOTHEMIIEMON YacThI0O UX 00pa3oBaHHOCTH. OHO CIYKHT 3aBepIa-
IOIINM 3TaIllOM pealu3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE KIIIO-
YEeBBIX [ICHHOCTEH, MPUCYIUX IEJIOCTHON CHCTEME XUMUUECKOT0 00pa30BaHusl.
OTH IEHHOCTH KacaloTCs MO3HAHUSA 3aKOHOB NMPHUPOJIBI, POPMHUPOBAHUSA MUPO-
BO33pEHHS U 00IIeH KyIbTyphl YEJI0BEKa, a TAK)Ke IKOJOTMYeCKH 000CHOBaH-
HOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOH cpene. Peanusyercst Xxumu-
geckoe 00pa3oBaHME yUYaIIUXCs CpeAHEH MIKOJIBI CPEeACTBAMH Yy4eOHOTO MpeI-
MeTa «XUMHUS», COAEpPHKAHUE U MOCTPOECHUE KOTOPOIO OMpENESeHbl B IPO-
rpamMme ¢ y4€ToM crelinp UK HayKd XUMHH, e€ 3HAYCHUS B TIO3HAHUH TIPUPOIBI
U B MaTepHAILHOW )KH3HH O0OIIECTBA, a TAKXKE C YIETOM OOIIMX LEJIeH U PUH-
LIUIIOB, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEro 00-
miero obpaszoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu GopMupo-
BaHMM COAEpX aHUsl npeaMera «XUMUs» YUYTEHbI CIEIYIOUIUE TMOJOXKEHUs O
crienu(puKe ¥ 3HAYCHUH HAYKW XUMUH:

XUMHA KaK 3JJ€MEHT 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

[IpumepHas pabodas mporpaMmma OCHOBHOTO 001Iero 00pa3oBaHus 1Mo XUMUH (6a30-
BBIif YPOBEHB) (1151 8—9 Ki1accoB 00pa3oBaTeIbHBIX OpraHu3aimii) (ogo0peHa pere-
HUEeM (efepantbHOro y4yeOHO-METOIUYECKOro 00beANHEeHU N0 o0meMy o0pa3oBa-
HUIO, TpoTokou 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
pelieHne TI00aNbHBIX MPOOJIEM YCTOWIMBOTO Pa3BUTHS UEIOBEUECTBA —
CBIPbEBOH, SHEPTETHYECKOW, MHUINEBOH, SKOJOTMYECKOW OE30macHOCTH |
OXPAaHBI 30POBbSL.

B cootBercTBuu ¢ obutmmu nesimu u npuHIunamMu COO copeprkaHue mpe-
MeTa «Xumusn»y (10—11 xmaccel, 6a30BbI YPOBEHb U3YUCHIS) OPHCHTUPOBAHO
MPEUMYIIECTBCHHO Ha OOIIEKYIbTYPHYIO OATOTOBKY 00Y4YaIOIIMXCsI, HE00XO0-
JUMYI0 UM JUI BBIPAaOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCIEIIHOIO
BKJIFOUCHHUS B KHM3Hb COLIMYMa, POJIOJDKEHHUS 00pa30BaHusl B Pa3IM4YHBIX 00a-
CTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisIomuMe IpeaMera « XUMHUA» ABISIOTCA 6a30Bble Kypcehl — «Opra-
HHUYecKast XUMUs» 1 «O0111ast 1 HeOpraHM4ecKasi XMMHs1», OCHOBHBIM KOMIIOHEH-
TOM COZEpPIKaHUS KOTOPBIX SBILSIFOTCSI OCHOBBI 0a30BOi HAYKH: CUCTEMA 3HAHUH
10 HEOPTaHUYECKOI XMMUH (C BKIIIOYEHUEM 3HAHWH U3 00IIel XUMHUN) U Opra-
HU4YeCKOM Xumuu. POpPMHPOBAHUE AAHHOW CHCTEMBI 3HAHUI NPU U3y4EHHH
IpeaMeTa 00eCcTIednBacT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus Be-
IIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumusi» u «O0mas u
HeopraHuyeckas XMMuUs» chOPMHUPOBaHa B IPOTpaMMe HA OCHOBE CHCTEMHOTO
MOIX0/1a K U3YUEHHUI0 yueOHOro MaTepuasa u 00yCcIIOBI€Ha HCTOPUIECKH 000C-
HOBaHHBIM Pa3BUTHUEM 3HAHUII Ha ONPEACIEHHBIX TEOPETUUECKUX YPOBHsX. Tak,
B Kypce OpraHHYecKOH XMMHUH BEIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCH-
YEeCKOH TEOPHUH CTPOCHHUS OPTaHWYECKHUX COEAMHEHHH, a TaKke Ha YPOBHE CTe-
PEOXMMUYECKHX U JIEKTPOHHBIX NPEICTABICHUH 0 CTpoeHuH BeniecTB. CBene-
HUS 00 M3y4aeMbIX B Kypce BEIIeCTBaxX AAIOTCSA B Pa3sBUTHH — OT YIIEBOIOPO-
JIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHMH. B Kypce opranude-
CKOW XMMMH TOJIY4aloT pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOM IIIKOJIE IEPBO-
HavyaJIbHbIE MPEACTABICHNUS O XMMHUYECKOH CBS3H, KIACCH()MKAIIMOHHBIX IPHU-
3HaKax BELIECTB, 3aBUCMOCTH CBOWCTB BEILECTB OT UX CTPOCHHSA, O XUMUYE-
CKOM peaKIHH.

[Tox HOBBIM yIJIOM 3peHus B IpeaMeTe « XUMHs» 0a30BOT0 YPOBHS paccMart-
pHUBaeTCs M3Y4YCHHBIH B OCHOBHOI MIKOJIE TEOPETHUECKUIT MaTepHai u (akroio-
THYECKHUE CBEJCHMS O BEIIECTBAX M XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmast 1 HeOpraHW4IecKass XUMHA» yJalluMcs MPEJOCTABIACTCS BO3-
MOXHOCTb OCO3HATh 3HAUCHHE TIEPHOJIUUCCKOTO 3aKOHA C OOIIETEOPETHIECKIX



U METOJOJOTHYECKUX ITO3UIHH, TIy0)ke MOHATh HMCTOPHYECKOE HM3MEHEHHE
(GyHKIOUH 3TOTO 3aKOHA — OT 0000MIafoMIIeH 10 00BACHAIONMEH 1 IPOTHOZHPY-
FOLIIEH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAX, HX COCTaBE, CTPOCHHMH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUsIX, X CYLIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUs JonoaHseTcs B Kypcax 10 u 11 kinaccoB anemeH-
TaMH COJIepKaHMs, UMEIOLIMMH KYJIbTYPOJIOTHYECKUI ¥ IPUKIIQJHON XapaKTep.
OTH 3HaHMS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMHUH C JPYTHMH
HayKaMH, pacKpbIBalOT €€ poJib B I03HABATEIBHON U IPAKTHYECKON JIESITENbHO-
CTH 4ENIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHUIO yBaXXECHUSI K MPOIIECCY TBOPUECTBA
B 00JIaCTH TEOPHUH W MPAKTHIECCKUX MPHIOKECHUH XUMHHM, TIOMOTAIOT BBITYCK-
HHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpobiemMax,
CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATH HHPOPMAIMIO ¥ MPUMEHATH
e JUIA NOTIOTHEH!S 3HaHNH, PEIICHUS] HHTEIUICKTYalIbHBIX M 9KCIIEPUMEHTAIIb-
HBIX HCCIIEIOBATENbCKUX 3a/1ad. B memoM conepikanne y4eOHOTO mpeaMera
«XHMMHS TAHHOTO YPOBHS H3YUCHHSI OPUCHTHPOBAHO Ha (JOPMHUPOBAHUE Y yUa-
LIMXCS MUPOBO33PEHYECKOW OCHOBBI [UIsl TOHUMaHuUs (UiIocoPpCcKux Hei, Ta-
KHX KakK: MaTepHaJlbHOE €IMHCTBO HEOPTaHHYECKOTO M OPraHMYECKOI'0 MHUPA,
00yCIJIOBJIEHHOCTh CBOMCTB BELECTB UX COCTABOM M CTPOCHUEM, TI03HABAEMOCTh
IIPUPOHBIX SBJICHUM IIyTEM 9KCIIEPUMEHTA U PELLEHMS IPOTUBOPEUUI MEXK Y HO-
BBIMH (I)aKTaMI/I 1 TCOPCTUUCCKUMMU TMPEATNIOCbEUIKAMHU, OCO3HAHNUC POJIM XUMUHN B
PpELIEHUHN SKOJIOTHUECKNX IPOo0IIeM, a TakxkKe IpoodiIeM cOepekeHHs SHepreTHYe-
CKHX PECYPCOB, CHIPbs, CO3JaHHsI HOBBIX TEXHOJIOTHIA 1 MaT€pPHAIIOB.

B mnane pemeHus 3a1ad BOCIUTAHKSA, PAa3BUTHS M CONMANIM3AMN 00y4aro-
IIMXCSl TPUHATBIE TPOrPaMMON MOAXOABI K ONPEACICHHUIO COJEPKaHHUs U TIO-
CTPOEHHMS TIpeAMeTa MPeAyCMaTpUBaOT (JOPMHUPOBAHUE Yy yUallUXcs YHHBEp-
CaJIbHBIX YUEOHBIX AEHCTBUH, IMEIOINX 0a30BOE 3HAYCHHUE AJISl PA3ITMYHBIX BU-
JIOB JICATEIILHOCTH: PELICHUs MPOOJIeM, TIOUCKA, aHaIi3a U 00paboTKu HHOOP-
MaIiH, HeOOXOAUMBIX JJISl IPHOOPETEHHUs OTBITAa MPAKTHYECKON U MCCIIe0Ba-
TENbCKOH esTeTbHOCTH, 3aHIMAIOIIeH BaXKHOE MECTO B MO3HAHUN XUMHH.

HNEJN U 3AJTAYA YYEBHOI'O ITPEJJMETA
«XHUMMUS»

B npaxTuke npenosaBaHusi XMMUU KaK B OCHOBHOM, Tak U B CpeIHEH LIKOJIE,
IIPU ONPEIEIICHUN COIEPKATEIbHON XapaKTEpUCTUKU LeJIed U3y4yeHUs Ipen-
M€Ta HalpaBJIEHUEM IEPBOCTEIEHHOM 3HaYMMOCTU TPALULUOHHO IPU3HAETCA
(opMHpOBaHHE OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOTO ecTe-
CTBO3HAHUS, IPAKTUYECKON NEATEIBHOCTH YEJIOBEKA U KAK OJHOTO M3 KOMIIO-
HEHTOB MHPOBOIl KylIbTypsl. C METOANYECKOI TOUKH 3pEHHS TaKOH MOAXOJ K
ONpPENENIEHUIO 1IeTel n3yueHus IpeAMeTa SIBIAETCS BIIOJIIHE ONPABIaHHbIM.

CornacHo JaHHOW TOYKE 3PEHUs TNIaBHBIMU LEISMH HU3YyYEHHs IpeaMeTa
«XUMHS» B CpelTHEH 1IKoJIe Ha 6a30BOM YPOBHE SIBIISIIOTCS:



(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
MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPHEH UX Pa3BUTHS U
CTaHOBJICHUS,

(hopMHpOBaHHUE U pa3BUTHUE NIPEICTABICHUN O HAYYHBIX METOJIaX TO3HAHMUS Be-
IIECTB M XUMUYECKUX PEaKIMii, HEOOXOAUMBIX Ul MPUOOpPETEHHs YMEHUH
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUUYECKUX SIBJICHUH, HMEIOIIHNX 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 CKOPPEKTHPOBaHa B COOTBETCTBUH C HO-
BBIMH TPHOPUTETAMH B CHCTEME OOIIEro cpeaHero oopasopanus. CerogHs B
npenogaBaHu XUMUU B 60)]]:1116171 CTCIICHU OT}IaéTCH MPpECANOYTCHUC IMTPAKTUYC-
CKOW KOMITOHEHTE COJEP)KaHUs O00yueHHs, OPHEHTUPOBAHHON Ha MOATOTOBKY
BBIMYCKHHKA MIKOJIBI, BJAJACIONICr0 He HA0OpOM 3HAHUH, a (DYHKIHMOHAILHOU
T'paMOTHOCTBIO, TO €CTh CHOCO6aMI/I U YMCHUSAMU AaKTUBHOT'O MOJIYYCHU 3HAHUM
" MIPUMCHCHUA UX B peanLHoi& JKU3HU U1 pECHICHU MPAaKTUYCCKUX 3a1a4.

B 37011 cBs3M IIpU N3yYEHUH TIpeIMeTa «XUMHUSD) TOMUHHPYIOIee 3HaUCHNE
IpUOOPETAIOT TaKKe LeIH U 3aJa4l, KakK:

ajanTanys oOydJaromuxcst K yCIOBUSM JIMHAMHYHO Pa3BHBAIOIIETOCS MHpa,
(opMHpOBaHNE MHTEIIIEKTYaJIbHO Pa3BUTON JTMYHOCTH, 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 JIJId PA3JIMYHBIX BUIOB JACATCIIb-
HOCTH: pelleHus npoOiiem, IIoKcKa, aHajan3a 1 00padoTku nHdopmanuu, He-
06XO}II/IMBIX JUIA HpI/IO6peT€HI/IH OIIbITa ACATCIIBHOCTHU, KOTOpAasA 3aHUMACT
BAXXHOC MCCTO B ITO3HAHWHU XUMHH, a TAKXKC TJIA OLCHKH C HOSI/IHI/Iﬁ 9KOJIO-
IMYecKol 0e30I1acHOCTH XapaKTepa BIMSHUS BELIECTB M XUMHUYECKUX IIPO-
LIECCOB Ha OPTaHM3M YEJIOBEKA M PUPOIHYIO CPEAY;

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-
nn3a y4eOHOH M HAYYHO-TIOMYJIIPHON MH(MOPMAIMH XUMUYIECKOTO CONepIKa-
HUS,

(hopMupoBaHUE U pPa3BUTHE Y O0YYAIOIINXCS ACCOLHATHBHOTO U JIOTHYECKOTO
MBIIITICHUSI, HaOIIOJAaTeNbHOCTH, 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-
IUYECKYI0 HHTEPIPETALHNIO B pa3zesic mporpaMMel «[lmaHupyemelie pe3yabTaThl
OCBOCHHS IpPEeaMeTay, Onaromaps 4eMy oOecredeHO YETKOe MPEICTABICHUE O
TOM, KaKde 3HaHUSA M YMCHHS UMCIOT IPSMOE OTHOIICHHE K peann3aniuil KOH-
KpPETHOM LIeNH.

MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B
YUYEBHOM IIJIAHE

B cucteme cpeanero obmiero odpasoBaHns «XHUMH», H3ydaeMas Ha 0a30-
BOM YpOBHE, IPU3HAHA 00s3aTEIHHBIM YUCOHBIM IPEIMETOM, BXOISIIINM B CO-
CTaB mpeaMeTHOH obnactn «EcTrecTBeHHbIE HayKm». Y4YeOHBIM IUIAHOM Ha €€
n3ydeHmne oreefeHo 70 yueOHbIX yacoB, 1o 1 gacy B Hegenmto B 10 u 11 kmaccax
COOTBETCTBEHHO. B TemMaTH4yecKOM IUIAHMPOBAHMHU YKa3aH pe3epB y4eOHOro
BPEMEHH, KOTOPOE PEKOMEHAYETCS JUIS pean3alliii aBTOPCKUX IOAXOJOB II0
HCIOJIb30BaHUIO Pa3HOO0Pa3HBIX (POPM OpraHu3aluy y4eOHOTO TpoIiecca.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOE-
HUA YYEBHOI'O ITPEAMETA «XUMMUSD»

OI'OC ycraHaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHS O0YyJaroIl[u-
MHCSI IPOTPAMM CpeIHero 001mero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMET-
HBIM U TIpeIMeTHBIM). HayaHo-MeToandeckoit OCHOBOM [T pa3paboTKY ITaHH-
PYEMBIX PE3ylIbTaTOB OCBOEHUS IPOrPaMM CPEIHETo 001Iero o0pa3oBaHus sSB-
JISeTCSA CHCTEMHO-/IEATEIEHOCTHBIH ITOIXO.

JINYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUH C CUCTEMHO-ACATCIIbBHOCTHBIM MTOAX0/I0OM B CTPYKTYPC JINY-
HOCTHBIX PE3YJIbTATOB OCBOCHUS MIpEAMETA «XHUMUS» Ha YPOBHE CPEAHETO 00-
mero O6paBOBaHI/I$I BBIZICJICHBI CJICAYIOINE COCTABJIAIOIINEC:

OCO3HAaHHC O6y‘laIOHII/IMI/ICH pOCCHﬁCKOﬁ rpaxcz(chxoﬁ UACHTUYHOCTH — TI'O-

TOBHOCTHU K CAMOPA3BUTUIO, CAMOCTOATCIILHOCTU U CaMOOIIPECACIICHUIO,



HaJIMYHE MOTUBAIMH K O0YICHHUIO;
ILIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE

KITIOUEBBIX [ICHHOCTEH M UCTOPUUCCKUX TPATUIHA 0a30BOM HAYKH XUMUH;
TOTOBHOCTh M CIIOCOOHOCTH OOYYAOLIUXCS PYKOBOJCTBOBATHCS B CBOCH Jiesi-

TEIHbHOCTHU IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU LIETOCTHOM

CHUCTEME XUMHUYECKOTO 00pa30BaHMUs;

HAJIMYHME MPAaBOCO3HAHMS JKOJIOTHUCCKOW KYJIBTYPHI U CIIOCOOHOCTH CTABHUTh

LIEJH U CTPOUTH >KU3HEHHBIE TIaHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS IpeaMeTa «XUMUs» JOCTUTalTCi B
€IMHCTBE YIeOHOH M BOCIIUTATENBHON NesiTensHOCTH OpraHnu3aIiiii B COOTBET-
CTBHH C TYMaHHUCTHYECKHMH, COIHOKYIBTYPHBIMH, TYXOBHO-HPaBCTBCHHBIMH
LHEHHOCTSMH U HJIeaJIaMH POCCHHCKOTO TPaKIaHCKOTO 00IIeCTBa, IPUHATHIMH B
o0IIecTBe HOPMaMH | TPABHJIAMH TIOBEICHHUS, CIIOCOOCTBYIOIIMMH IpoIieccaM
CaMOITIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH 00Y-
YaroIUXCS.

JInuHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUs» OTPaKaroT chop-
MHUPOBaHHOCTb OIBITA II03HABATEIbHON U MPAKTUUECKON eATeTbHOCTH 00yda-
HOLIUXCA 110 peanmaupm HpI/IH)ITI)IX B O6HICCTBC HCHHOCTCIZ, B TOM 4YHUCJIC B 4a-
CTH:

1. I'pa:k1aHCKOr0 BOCTIMTAHUS:

OCO3HaHUA O6y‘laIOHII/IMI/ICH CBOUX KOHCTHUTYHUUOHHBIX IIpaB U 06H3aHHOCTeI‘/'I,
YBa)XCHUs K 3aKOHY U IIPABOIIOPAIKY;

MPEACTABJICHHA O COLIMAJIBHBIX HOpMax U MpaBUjiaX MEXKINYHOCTHBIX OTHOLIC-
HHI B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIBbHOCTH IIPHU CO3aHUH y‘le6HBIX
IIPOCKTOB, PCIICHUN y‘Ie6HLIX 1 MMO3HABATCJIBHBIX 3a/a4, BBIIIOJTHCHUHN XH-
MHYCCKUX IKCIICPUMECHTOB;

CIIOCOOHOCTH MMOHUMATH U MNPpUHUMATL MOTHUBBI, HAMEPCHUA, JIOTUKY U apry-
MCHTBI APYTHUX IIPHU aHAJIN3C pa3IMYHbIX BUAOB y‘Ie6HOI>i JCATCIBbHOCTH,

2. ITaTpuOTHYECKOT0 BOCIIUTAHUS:

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

YBaXCHUA K IIPONICCCY TBOPUYECTBA B O6J'IaCTI/I TCOPUH U MPAKTUIECCKOTO IPHUME-
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 IMOJIYYCHHUHN U MOCICAYIOMIEM aHAJIN3EC
nH(OPMAIINH O TIEPEIOBBIX JOCTIKEHUSIX COBPEMEHHOHN OTEUECTBEHHOM X1-
MUM;

3. I[YXOBHO'HpaBCTBeHHOFO BOCIIMTAHUA:
HPABCTBEHHOI'O CO3HAHUS, OTUYCCKOI'O MOBEACHUS;



CIOCOOHOCTH OIIEHMBATh CUTYAINH, CBA3aHHBIC C XUMHUYECKUMHU SIBIICHUAMH, U
MIPUHAMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICHh Ha MOPAJIbHO-HPABCTBEH-
HBIC HOPMBI U IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHUE U NMOCTYIKU CBOMX TOBapHUILEH C MO3U-
1[I HPAaBCTBEHHBIX U MPABOBBIX HOPM U 0CO-3HAHUE MOCIIEACTBUM ITUX MO-
CTYIIKOB,

4. ®opMuUpOBaHHS KYJIbTYPbI 310POBbA:

MMOHUMAaHHUS IICHHOCTEH 37J0pOBOro U 6€30MacHOr0 00pa3a JKU3HU; HEOOXOIUMO-
CTH OTBETCTBEHHOT'O OTHOUIEHHS K COOCTBEHHOMY (DU3UUECKOMY M TICUXH-
YEeCKOMY 3/I0POBbIO;

COOJTFOICHHSI TTPAaBUJI OE30MAaCHOT0 OOpAIIEeHUs ¢ BEIICCTBAMU B OBITY, MOBCE-
JIHEBHOM >KM3HH U B TPYIOBOHU NESITEIBHOCTH;

MOHUMAaHHS TIEHHOCTH TIPaBIJI MHANBHIYAJIHHOTO M KOJUICKTHBHOTO Oe3ormac-
HOTO MOBEJICHUS B CHUTYAIUAX, YTPOKAIOMIMX 3M0POBBIO M KHU3HH JHOIEH;
OCO3HAHUsI TTOCIIEICTBAI M HETIPUSTHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHNS
AITKOTOJISI, HAPKOTHKOB, KYPEHHUN);

5. TpynoBoro BocnuTaHus:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIICIOBATEILCKON JeATEIb-
HOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUYECKOW U APYTUX BUAAX JESITEIHHO-
CTH;

YCTaHOBKH HA aKTHMBHOE YYaCTHE B PCHICHUU MPAKTUUCCKUX 3a/1a4 COMUAILHON
HAIPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HHTEpeca K MPAKTHUYCCKOMY HM3YUEHHIO Mpod)ecCHil pa3iudyHOro pojia, B TOM
YKCJIC HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XUMUH;

YBaXXEHHS K TPYAY, JIOASIM TPYy/Ia U Pe3yJIbTaTaM TPYAOBOU JACSTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BHIOOPY HHIUBHIYaJbHON TPaeKTOpUHU 00pa3oBa-
Hust, Oyayiieit npodeccun u peanu3anuu COOCTBEHHBIX )KU3HEHHBIX TUIAHOB
¢ y46TOM TMIHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U T0-
TpeOHOCTEH 00IIIeCTBa;

6. IK0JIOTHYECKOTO BOCITUTAHUS

9KOJIOTUYECKH I1eJIECO00Pa3HOro OTHOWIEHUS K IPUPO/IE, KaK HCTOYHHKY CyIIie-
CTBOBAHUS JKU3HU Ha 3eMIIe;

MOHMMaHHSA TII00AIBHOTO XapaKTepa IKOJIOTHUECKUX IPOOIIEM, BIMSHUS SKOHO-
MUYECKUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLUAIbHON CPEBI;

0CO3HaHMA HEO0OXOANMOCTH HCIIONIB30BAHMS JOCTIDKEHIH XHUMUH JJISI PEIICHUS
BOIPOCOB PAllMOHAJILHOTO IIPUPOIOIIONIB30BaHHNS;

AaKTHBHOT'O HENPUATHUS ACHCTBUN, IPUHOCSILUX BPEI OKPYKAIOIIEH IPUPOIHOM
cpene, yMeHHs IPOTHO3MPOBATh HEOIArONpUATHBIE HKOJIOTHYECKUE MOCTe -
CTBUS IPEINPUHUMAEMBIX I€HCTBUH U ITPEJOTBPAILATh HX;

HaJIM4Hs PA3BUTOTO JKOJOTHYECKOTO MBILIUICHHUS, YKOJOTHYECKONW KYyIJBTYpBI,



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 (pOPMHUPOBA-
HUM PalIOHAJIBHOI'O HAYYHOTO MBIIUICHUS, CO3aHUU IIEJIOCTHOTO Tpen-
CTaBJIEHUS 00 OKpPY’KaroLIeM MUpE KakK O €AWHCTBE IPUPOIBI M YEIIOBEKaA, B
MO3HAHHUU TIPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPoOJIeM COXpaHESHUs
MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00# 3HAUMMOCTU XUMHUH IS COBPEMEHHOM [[UBUITA3AINH:
B €€ TYMaHHCTHYECKOM HAMPABICHHOCTH W BAXKHOM POJIU B CO3/IaHUU HOBOM
0a3bl MaTEpPUATILHON KyJIbTYPBI, PELHICHUH TI00aNTBHBIX TPOOJIEM yCTONYH-
BOTO Pa3BUTHS YEJOBEUECTBA — CHIPHEBOM, dHEPTETUYECKOU, MHUIIECBOH U
9KOJIOTUYECKON OE30MacCHOCTH, B PA3BUTUH MEMIIHBI, 00SCIICUYCHUH YCIIO-
BUI YCHEUIHOTO TPY/Ia U AKOJIOTUUECKH KOM(POPTHOH )KU3HU KAKIOTO HieHa
o011€ecTBa;

eCTeCTBeHHO-Hay‘-IHOﬁ TPpaMOTHOCTU: MMOHUMAaHHUA CYHNIHOCTU 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 pelie-
HUsI IPOOJIEM B pealibHbIX )KU3HEHHBIX CHTYAIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKON ESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 0Opa30BaHUIO U caM0O0Opa3oBa-
HUIO, K aKTUBHOMY TNTOJITYYCHHUIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBHH C
JKN3HCHHBIMHU HOTpe6HOCT$[MI/I;

HWHTEpeca K 0COOCHHOCTSIM Tpy/1a B pa3IMIHBIX cpepax mpodeccnoHaTbHOM fe-
SATCIBbHOCTH.

METANPEAMETHBIE PE3YJIBTATDHI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOSHUSI YIeOHOTO TpeaMeTa «XUMHUS» Ha
YpPOBHE CpeIHET0 00I1Iero 00pa3oBaHus BKIIOYAIOT: 3HAYUMBbIE 1151 (YOPMHUPOBa-
HUSI MHPOBO33pCHHS O0YYAIOMINXCS MEXIUCIUILTHHAPHBIC (MEXKIIPEIMETHBIC)
0OIICHAYYHBIE TIOHATHS, OTPAXKAIOIIUE [IEIOCTHOCTh HAYYHOH KapTUHBI MHpa H
cre-nu(pUKy METOJIOB MO3HAHUS, UCTIONB3YEMbIX B €CTCCTBEHHBIX Haykax (Ma-
Tepusi, BEIIECTBO, SJHEPTUs, SIBICHHUE, IIPOLIECC, CUCTEMa, HAYYHBINA (DaKT, IPUH-
LU, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHIE, HAOIOCHNUE,



HU3MEpeHue, SKCTIEPUMEHT U Jp.); YHUBEpCaIbHBIC YIeOHbIe 1eHCTBHS (TI03HABA-
TeJNbHBIe, KOMMYHUKATHBHEIC, PETYISTHBHEIE), oOecneunBaromue GopMUpoBa-
HUe (YHKIMOHAJIBHONH I'PaMOTHOCTH M COLMAIBHON KOMIIETEHIUH 00ydaro-
LIMXCSl; CITIOCOOHOCTH 00YYAIOIIUXCSI UCTIOB30BATh OCBOCHHBIE MEXKANCIUILIN-
HapHbIe, MUPOBO33PEHYECKNE 3HAHUS U YHHBEPCAIbHBIE yueOHbIE NEHCTBUS B
MO3HABATEJILHOM U COIIMAJILHOM MIPaKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPaXKAIOT OBJIAJICHHE YHHBEPCATbHBIMU
y4eOHBIMHM O3HABATEILHBIMH, KOMMYHHKATHBHBIMU M PErYJISTHBHBIMH JEH-
CTBHSMH.

Ognadenue yHugepcanbHuIMu yueOHbIMU NOZHABAMEbHBIMU OeliCEU-
amu:

1. ba30BbIMY JTOTHYECKUMHU TeHCTBUSAMM:

CaMOCTOSATENBLHO (POPMYIHPOBATE U AKTYAIN3UPOBATH IIPOOIEMY, BCECTOPOHHE
e¢ paccMaTpUBaTh;

OTIPEICTISATH LIENHN SSTENbHOCTH, 3a1aBasi TapaMeTphl U KPUTEPHU UX JOCTHKE-
HUSI, COOTHOCHTb PE3YNBTaThl ACATEIBHOCTH C IIOCTABICHHBIMHU LEJISIMH;
UCTIONb30BATh IIPU OCBOCHHUH 3HAHUI MPHEMBI JIOTHIECKOTO MBIIIJICHHUS] — BBI-
JIeNATh XapaKTepHble IPU3HAKH MOHATHH U YCTaHABIMBAThH UX B3aHMMOCBSI3b,
UCIIONIb30BaTh COOTBETCTBYIOLIME HOHATUS A OOBSCHEHHS OTACIBHBIX

(axToB U SIBICHUII;

BBIOMPATh OCHOBaHUS M KPUTEPHH JUIs KIIACCU(UKALINH BELIECTB U XUMMHUECKHX
peaxuuit;

yCTaHABJINBATh MPHYNHHO-CIIEACTBEHHBIE CBA3HM MEXy N3y4aeMBIMHU SBICHH-
SIMHU;

CTPOUTD JIOTHYECKHE PACCYXJCHUS (MHAYKTHBHBIC, A€AYKTHBHBIC, II0 aHAJO-
T'MH), BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPHBAEMBIX SIB-
JIeHUsIX, (POpMyIMpPOBaTh BHIBOABI U 3aKIIOUEHHS;

IIPUMEHATHh B TPOIEcCe TMO3HAHUS HCIOIb3yeMble B XHMHH CHMBOJINYECKHE
(3HAaKOBBIE) MOJIENIH, IPEOOPAa30BBIBATE MOJICIBHBIE MPEACTABICHUS — XHU-
MUYECKUi 3HaK (CUMBOJI) 3JIeMEeHTa, XUMHUYeCcKast popMylia, 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 HCCJI€I0BATEIHLCKHMH JeHCTBUAMU:

BJI1aA€Th OCHOBAMHU METOA0OB HaquOFO II0O3HAHUS BECIIECTB U XUMHUYCCKUX peaK-
LW,

(hopMyIIHpOBATh NENH U 3aJ]a91 UCCIICJIOBAHUSI, UCTIONH30BAThH MOCTABJICHHBIE H
CaMOCTOATECIIBHO C(l)OpMyJ'IHpOBaHHI)IC BOHpOCBI B KA4E€CTBC I/IHC’I‘pyMGHTa
IIO3HAHUA U OCHOBBI 1JIsA (bOpMPIpOBaHI/IH TUIIOTE3hbI 110 HpOBepKe HpaBI/IHL-
HOCTH BBICKA3bIBACMbIX Cy)KHCHHﬁ;



BJIQJICTh HaBBIKAMHU CAMOCTOSTEIILHOIO IUIAHMPOBAHMS M IIPOBEICHUS YUCHHYC-
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;

NPHOOPETATh OMBIT YYSHHUYESCKON UCCIIEIOBATENBCKOM 1 IPOCKTHOM e TeIbHO-
CTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY MOUCKY
METO/IOB PEIICHHUs TPAKTHYCSCKHUX 3a/1a4, IPHMEHEHUIO Pa3IMYHBIX METOI0B
MO3HAHMUS;

3. Ipuémamu padoTsl ¢ nHGOpMaNeii:

OpPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaLuu (Hay4HO-TIOMMYJIsIp-
Hast IUTEepaTypa XMMHUUECKOTO COAEPKAHUSI, CIIPABOYHBIE TOCOOHS, PECYPCHI
WntepHeTa), aHaTM3UPOBaTh HHPOPMALIHIO PA3THYHBIX BUIOB U (opM Ipea-
CTaBJICHUS, KPUTUYECKH OICHUBATH €€ JOCTOBEPHOCTh M HEIPOTHBOPEUH-
BOCTb;

(hOopMyIHPOBATh 3aNPOCHl ¥ IPAMEHAThH PA3IMIHBIE METOMBI NIPH MTOUCKE U OT-
6ope mH(DOpMAIIH, HEOOXOAMMOM AJIS BBHITIOHEHUS YUEOHBIX 3a/1a4 OIIpe-
JIENIEHHOTO THIIA;

npUuoOpeTaTh OMBIT UCTIOIb30BaHKS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTHI U pa3JInuHBIX OUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ XUMHYECKON
nHpopManuei: NpUMEHATh MEXIpeIMeTHbIe ((PU3NUECKHe U MaTeMaTnye-
CKHe) 3HaKH U CUMBOIIBI, (JOPMYIIEI, aO0OpeBHUATYPbI, HOMEHKIIATYPY;

UCTIONIb30BATh M MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKNE CPEJICTBA HATIIS-
HOCTH.
Ognadenue ynugepcanibHbIMu KOMMYHUKAMUBHBIMU OClCMEUAMU:

3a71aBaTh BONPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMBI B XOJE IUajora W/Wiu
JIMCKYCCHUH, BBICKa3bIBaTh Ui, (HOPMYIUPOBATh CBOM NPEII0KEHHS OTHO-
CHUTEJILHO BBITIOJIHEHHUS IPEJUI0KEHHOH 3a/1a4H;

BBICTYIIATh C MpPE3eHTAaIMel pe3y/bTaToB 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 yrueepcanbHoIMu PeyiAmueHbIMU OClCHI-6UAMU:

CaMOCTOSTENILHO TUIAHUPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATEIbHYIO Jesi-
TEJILHOCTD, OTIpeieNisisl e€ LesIn U 3a/1a4i, 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;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JIESTENILHOCTH HAa OCHOBE CaMOaHalli3a 1
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpeaMeTHBIE pe3ybTaThl OCBOCHUS IPOTPaMMBbI CPEeTHEro oomiero oopaso-
BaHMs [10 XUMHHU Ha 0230BOM YPOBHE OPUEHTHPOBAHBI Ha 00eCIeYeHUE IPEuMy-
IIECTBEHHO 0011e00pa3oBaTeNIbHON U OOIIEKYIbTYPHOW NOATOTOBKU 00ydaro-
mmxcsa. OHH BKIIFOUAIOT: crerududeckue Ui yaeOHOTo mpeaMeTra «XUMUs
HayJHBIC 3HAHUS, YMCHHSA U CTIOCOOBI ACUCTBHIA 10 OCBOCHHIO, HHTEPIPETAIINN
1 ipeoOpa30BaHUIO 3HAHWH, BUABI ACATEIEHOCTH IO ITOTyYSHHIO HOBOTO 3HAHUS
1 IPIMEHEHUIO 3HAHUH B Pa3IUYHBIX YUEOHBIX U PEabHBIX )KU3HECHHBIX CHTYya-
IUSIX, CBSI3aHHBIX C XUMHEH. B mporpamme mpeaMeTHbIe pe3yIbTaThl IPEICcTaB-
JICHHI TI0 TOJIaM U3YYCHUS.

10 KJIIACC
[IpenmeTHBIC pe3ynbTaTHI OCBOCHUS Kypca «OpraHudeckas XUMHUS» OTpa-

KAFOT:

1) cihopmuposannocms npedcmasnenuil: 0 XAMUYECKON COCTABJISIONIEH 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) eradenue CHCTEMOI XMMHUYCCKUX 3HAHUI, KOTOPask BKIIIOYAET: OCHOBOIIO-
Jlararoniye NOHATHS (XUMHYECKUN DJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJa, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIHbHOCTh, XUMUYECKas
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
MPUYUHHOCTA U CHUCTEMHOCTH XMUMHYECKHX SIBICHHUH, (pakToIOTHUIECKHE
CBEJICHUS O CBOWCTBaX, COCTAaBE, MOIYYCHHH B 0€30MIacCHOM HCIIOJIB30Ba-
HUH BaXKHEHIITNX OPraHNIEeCKHX BEIIECTB B OBITY ¥ IPAKTHUECKOH JIESATEIh-
HOCTH YEJIOBEKa;

3)  cgopmuposannocms 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;
u320masnUeans MOAEIN MOJICKYJI OPIraHMYECKUX BEIECTB I WILTIOCTpa-
MM UX XMMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOCHMUS;
chopmuposanHocmes yMeHull yCmanagauéams TMPUHAIUICKHOCTh U3ydYeH-
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-
TaJIb/IeT U, MypaBbHHas KHCIIOTA, YKCYCHAsi KUCIIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBasl KHCJIOTa, TJI0K03a, (PYyKTO3a, Kpaxmal, LeJUINo3a, -
wwii);

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

chopmuposanHocme ymenusi npuMeHsmsb TOJO0KEHNUS TCOPUH CTPOCHUS
opranndeckux BemiecTB A. M. bymiepoBa a1t 00bSICHEHUsSI 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHs MacChl Be-
IIECTB;

chopmuposanHocme yMeHull Xapakmepuzoeams coCTaB, CTPOCHHE, GpHU3HN-
YecKne M XMMHUYECKHE CBOMCTBA THIMYHBIX NPEICTABUTENIEH Pa3IMYHBIX
KJIaCCOB OPTaHWYECKUX BellecTB (METaH, 3TaH, STUIICH, IPOIWIICH, alleTH-
neH, OyragueH-1,3, metunOyTtaaueH-1,3, 6EH307, METaHOJ, TAHOJ, 3TH-
JICHTJIMKOJIb, TJIMLEPUH, (eHoJ, aleranbiaerul, MypaBbHHas U yKCyCHas
KHCJIOTHI, TII0K03a, Kpaxmall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA); UJi-
JIOCMPUPO8amb TEHETUYECKYIO CBS3b MEXIY HUIMH YPaBHEHUSIMU COOTBET-
CTBYIOIIMX XMMUYECKUX PEaKIMil C MCHOIBb30BaHUEM CTPYKTYPHBIX (op-
MYy,

chopmuposanHocme yMenus Xapaxmepuszo6ams UICTOUHUKHN yTIIEBOJOPOI-
HOTO CBIpbS (HEPTh, IPUPOAHBIN T'a3, yroyb), CHOCOObI X epepadOTKH 1
NpaKTHYeCKOe TPUMEHEHNE MTPOLYKTOB NepepaboTKy;
chopmuposanHocmes ymeHutl npoeoouns BBIYUCICHUS M0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBa HCXOAHOTO BELIECTBA WU MPO-
JYKTa peaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 HC-
XOJIHBIX BEILIECTB WIIU MIPOJIYKTOB PEAKIHN);

cghopmuposanHocms ymenutl 61ad0ems CACTEMOM 3HaHMIA 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)

MOJICTIMPOBAHUE), UCNONb308aMb CHCTEMHbBIC XUMHUYECKHE 3HAHUS IS
NPUHATHUS PEIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIHAX, CBSI3aHHBIX C
BEIECTBAMH U X IPUMEHEHUEM;

copmuposannocmes ymenuii codmooams npasgua MOIb30BAHU XUMUYe-
CKOH TIOCYZI0# 1 1abopaTOpHBIM 000pyJOBaHHEM, a TaKXKe MpaBuia oopa-
IIEHHS C BEUIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMH IO BBHITOJHEHHIO
Ja00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

copmuposannocme ymenuli nianuposamv U GuINOAHAMbG XUMHIESCKHH
9KCIEPUMEHT (TIpeBpaLICHUsI OPraHUYECKHUX BELIECTB IIPH HarpeBaHHH, O~
JTydeHHe 3TUICHA U N3yYCHUE €TO CBONCTB, KAUECTBEHHBIE PEAKIIHH Opra-
HUYECKHX BEILIECCTB, ACHATYpaLys OEIKOB IIPX HarpeBaHWN, IIBETHBIEC Peak-
M OETIKOB) B COOTBETCTBHH C ITPABIIIAMH TEXHUKH O€30IIaCHOCTH ITpH 00-
palIeHNH C BEUIECTBAMU M Ja0OPAaTOPHBIM O0OpPYIOBaHHEM, NpeoCcmas-
JIsiMb Pe3yIbTaThl XMMUUECKOTO SKCIIEPUMEHTa B ()OpMeE 3alicCH ypaBHE-
HUH COOTBETCTBYIOIIMX PEAKIUH M ghopmyauposams BHIBOABI HA OCHOBE
9TUX PE3YJIbTATOB;

copmuposannocms ymeHul Kpumuyecku aHaiusupoeams XUMHIECKYIO
nHdopmanuio, noryyaemyo u3 pasueix uctounukos (CMU, UurepHer u
Ap.);

copmuposannocme ymenutl cobn100ams npasgua SKOIOTUIECKH LIeJIeco-
00pa3HOro MOBe/IeHHsI B OBITY M TPY/AOBOI IEATEIBHOCTH B LEJSAX COXpa-
HEHUS CBOETO 3[I0POBBSI I OKPYXKAIOIIEH MPUPOIHOI Cpenbl; ocos3Hasams
OTIaCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBbI ONPEIENIEHHBIX OpraHnye-
CKHX BEIECTB, MOHNMast cMblci nokasarens [1AK, nosacrames Ha npumepax
CIOCOOBI YMEHBIIICHHS ¥ MPEIOTBPAIIEHHS X BPEJHOTO BO3JICHCTBHA HA
OpTaHM3M YEeJIOBEKa;

JUTS1 00yYarOIINXCs C OTPAHUIEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NMPUMEHATH 3HAHUA 00 OCHOBHBIX JOCTYIHBIX ME€TOAAX MO3HaHUA BEIICCTB
U XUMHUYCCKHUX HBJ’ICHI/If/'I;

JUIS CTIETIBIX M cTTa00BUIAIINX 00y4YaromUXCs: YMEHHE HUCIIOIB30BATh PEJlb-
ehHO ToueuHyr cuctemy obo3HaueHwuii JI. Bpaiins mis 3amucu xumuue-
CKuX (hopMyII.

11 KIIACC

[IpenmeTHbIie pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHudecKas Xu-

MU OTPaXKAIOT:

1)

cghopmuposanHocmsy npedcmasieHuii: 0 XAMUIECKOH COCTABIISIFOIICH ecTe-
CTBCHHO-HAYYHOH KapTHHBI MHpPa, POJIM XUMHUH B TIO3HAHHUH SBJICHUAN TPHU-
pozbl, B GOPMHUPOBAHIH MEIIUICHUS U KyJIbTYPHl JHYHOCTH, €€ QYHKIIHO-
HAIIbHOW TPaMOTHOCTH, HEOOXOJMMOH I PEelICHUs MPAKTHYCCKHUX 3a7a4
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 XMMUYECKOHM peakIuu, XMMUYECKOe 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 SI3BIK XMMUU, MAPOBO33pEHUECKHE 3HAHUS, JeXkKAIUE B OCHOBE MMOHH-
MaHUs IPUIUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SBJICHHH, (haKTOJIOTHIe-
CKHE CBEICHHS O CBOMCTBAX, COCTaBe, IIOTyYCHUH 1 OE30ITACHOM HCIIOJIB30-
BaHNM BOXHEHIINX HEOPTaHMYECKHUX BELIECTB B OBITY U MPAKTHYECKOH Jae-
SATEJBHOCTH YeJIOBEKa;

chopmuposanHocme ymeHull 6bla61sMeb XapaKTepHble MPU3HAKH NOHATHH,
YCMaHaenueams X B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLINE IIOHS-
THUS IPH OIMCAaHUH HEOPTaHMYECKUX BEIECTB U UX IPEBPALICHUH;
chopmuposannocms ymeHuil UChoIb308amy XUMUUECKYIO CUMBOJIUKY AT
COCTaBJICHUS (POPMYIJI BEIIECTB U YPaBHEHHH XMMHUECKHUX PEaKIuii; 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 onpeoenams BAICHTHOCTD M CTEIIEHb OKHCIIe-
HUS XMMHAYECKHX YIEMEHTOB B COSMHEHHSX Pa3IMYHOIO COCTABa; BUJ XH-
MHUYECKOH CBA3M (KOBaJICHTHAs, HOHHAs, METAJUINYECKas, BOJOPOIHAS) B
COEIMHEHUX; THII KPUCTAJUIMYECKON PEemETKH KOHKPETHOTO BEIIECTBA
(aTomHas, MOJEKyJsIpHas, HOHHAsA, METaJUIM4ecKas); XapakTep cpelsl B
BOJIHBIX PacTBOPaxX HEOPTaHMUECKUX COCIMHEHU;

copmuposanHocmes ymeHutl ycmanasiueams MPUHAIIEKHOCTh HEOopra-
HUYECKUX BEIIECTB IO MX COCTAaBY K OINpPENeIEHHOMY Kilaccy/TpyIme co-
€/IMHEeHUH (IPOCTHIE BELECTBAa — METAIBI M HEMETAIIIbI, 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 xapakmepuszoams 3IEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 31eMeHTOB 1—4 nepronoB [leproamueckoi cucTeMsl
XUMHUYECKHX diieMeHToB JI. . MeHneneeBa, HCIIONb3yst HOHSTHS «S-, P-, d-
3IICKTPOHHBIE OPOHUTANINY, «IHEPTETUUECKUE YPOBHIY; 00BACHAMb 3aKOHO-
MEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX DJIEMEHTOB M X COCIMUHEHUN



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; 10O
meepoicdams CyIIECTBOBaHHE T'€HETHYECKOW CBSI3M MEXAY HEOpraHude-
CKHUMH BEIIECTBaMH C TIOMOIIbI0 YPaBHEHUH COOTBETCTBYIOIIMX XHUMHYE-
CKHUX peaKkluii;

copmuposannocme ymenus Kiaccupuyuposams XUMHUYECKHUE PEaKIUU
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;

copmuposannocms ymenuil packpuiéams CyIHOCTb OKUCIUTEIBHO-BOC-
CTaHOBUTEJIBHBIX PEAKLHUI MMOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOTO 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 XUMHUYECKHE TPOIIECCHI,
JIe)KaIlre B OCHOBE MPOMBIIIJIEHHOIO MMOTyYEHHs CEPHOU KHCIOTBI, aMMU-
aka, a TaKke c(HOPMHUPOBAHHOCTH INpeJCTaBIeHUH 00 OOIIMX HAYYHBIX
MPUHIUIAX U 3KOJIOTMYECKUX MpolIeMax XMMUIECKOTO MPOU3BO/ICTRA,;
copmuposarHocms yMeHul npo6ooums BBIYUCICHUS C UCIIOIb30BaHUEM
TIOHATHS «MaccoBas JIOJNS BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH
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 npasuid ToIb30BAHNUS XUMUYe-
CKOH TIOCYZI0H 1 1abopaTOpHBIM 000pyJOBaHHEM, a TaKXKe MpaBuIia oopa-
HIEHUS C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIIOJHEHHIO
J1a00PaTOPHBIX XUMHUUYECKHUX OTIBITOB;

copmMuposaHHoCmes yMeHul NAaHUpPo8ams U 6bINOJIHAMG XUMHIECKUN
HKCHEPUMEHT (Pa3yIoKeHHE MEePOKCHAA BOAOPOAA B MPUCYTCTBUH KaTalH-
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) cgopmuposannocme ymenuii Kpumuuecku aHAIU3UPOBAMb XUMHIECKYIO
HHPOPMALINIO, TTOTydaeMylo U3 pazHeIX ucTogHHKOB (CMMU, UHTepHET 1
ap.);

20) copmuposannocme ymenuil cob00ams nPasuia SKOIOTUIECKH 1IEIeCO-
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,
nouumMasi cmbica mokazatens 1K, noscuams Ha mpumepax crocoObI
YMEHBIICHHUS ¥ MPEIOTBPAICHUS UX BPEJIHOIO BO3JICHCTBHS HA OPTraHU3M
4eJI0BEKa;

21) s o0yJarONIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3[I0POBBS: YMCHHUE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB
Y XMMHUYECKHX SBJICHUIL;

22) uIs CNenbIX U CIa00BUIAIIMX 00YYaIOMINXCS: YMEHHUE HCIIOJIb30BATh PEllb-
e(pHO ToueuHyr cuctemy oOo3HaueHuid JI. Bpaitns ans 3amucu xummde-
ckux (hopMyI.

COAEPXAHUME YUEBHOI'O IPEJJIMETA
«XHUMMUS»

10 KVTACC. OPTAHNYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTraHUYECKONH XUMHUU

[Ipenmer opranndyeckoit XuMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUECHUE B
[I0JIYyYEHUU HOBBIX BEILECTB M MaTepuanoB. Teopusi CTPOEHHsI OPraHUYECKUX
coequaenuit A. M. byrnepoBa, e€ ocHOBHbIE TIOJ0keHUsA. CTpyKTypHBIE hop-
MYyJIbl OpraHUYeCcKUX BewecTB. ['oMonorus, uzomepusi. XuMudeckas cBsi3b B Op-
TaHUYECKUX COSTUHEHMSIX — OJIMHAPHBIE W KPATHBIC CBS3H.

[IpencraBnenue o kKacCUPpUKAIMU OPraHUIECKUX BemecTB. HoMeHkaTypa
OpraHUYECKHUX COSAMHEHHH (CcTeMaTH4ecKas) U TpPUBHAIbHbIC HA3BaHUS BaX-
HEWIUX MpeICTaBUTENIeH KIIaCCOB OPraHUYEeCKUX BELIECTB.

OKCIIepUMEHTATRHEIC METO/IBI M3VICHNS BEIIIECTB M MX [IPEBPAIICHHNA: O3HA-
KOMIIEHHE ¢ 00pa3liaMi OpTaHWMYECKHX BEIIECTB U MaTepHalaMy Ha X OCHOBE,
MOJICIIUPOBAHIE MOJICKYJI OPTaHHYECKUX BEIICCTB; HAOIIIOJCHUE W OMHCAHHE



JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILECHUIO OPTaHMYECKUX BEIIECTB IPH
HarpeBaHUU (IUTaBIICHHUE, OOYTIIMBAHNUE M TOPCHNUE).

YraeBoa0poibl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psil. MeTaH u 3TaH — npo-
CTelIIne IpeICTABUTENH aJIKaHOB: (PM3MYECKHE U XMMUUECKHE CBOWCTBA (peak-
LM 3aMEIIeHHs] U TOPEHHs), HaX0XKICHUE B IPUPOJIE, TOJTyYSHUE U IPHUMEHe-
HHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHUHN Psill. DTHIICH U NPOIMICH —
NpOCTEHIINE MPEACTABUTENN ANKEHOB: (M3MYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAIOTEHUPOBAHUS, THAPATAINN, OKUCIICHHS U TTOJHU-
MEpH3anun), MOoJy4YeHHEe 1 MPUMEHEHHE.

Ankanuensl. byraguen-1,3 u metunOyraguen-1,3: cTpoeHne, BakHEHIIHE
XMMHUUYECKHE CBOMCTBa (peakuust moiaumMepunsanuu). IloxydeHwe cunTeTHUe-
CKOTO KaydyKa ¥ PE3HHBI.

AJIKHHBI: cOCTaB U OCOOEHHOCTH CTPOSHHMS, TOMOJIOTHUECKUH psiA. ALEeTH-
JIeH — TIPOCTEHIINH PEICTaBUTENb aTKHHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U
XMMHUUYECKHE CBOWCTBA (peakUuy T'MAPUPOBaHUs, IaJIOTeHUPOBAHMS, THIpaTa-
LM, TOPEHUST), TOJyYeHHE U MPUMEHEHHE.

Apensl. benson: cocras, cTpoeHue, (pU3NYECKUE U XMMUYECKHE CBOWCTBA
(peakuuy rajoreHUpOBaHUS M HUTPOBAHHS), MOJNyYeHHE M NpUMeHeHue. To-
JYOJI. cocmas, cmpoenue, usuueckue u XumuiecKue ceoticmea (peaxyuu 2auo-
2enuposanus u Humpoeanus) noxyuenue u npumenenue®. TOKCHIHOCTB apEHOB.
I'eHeTnueckas cBsA3b MEKAY YIIIEBOIOPOAAMH, IPUHAUICKAINMHI K Pa3INIHBIM
KJIaccam.

[MpuponaHble MCTOYHUKH YriIeBOAOponoB. [IpuponmHbIi Ta3 M momyTHbIE
HedTstHBIC Ta3bl. Hed1h 1 €€ mpoucxoxaerne. CriocoOb! epepaboTku HePTH:
MIepeTOHKA, KPEKUHT (TepMHYECKNH, KaTaTUTHIECKHi), muposu3. [IpomayKTs! me-
pepaboTku He()TH, X IPUMEHEHHE B MIPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yToJIb U MPOJYKTHI €ro 1epepaboTKH.

OKCIEePUMEHTAIBHBIC METOIbI U3YYEHHS BEIIECTB M MX PEBPAIIICHUI: 03HA-
KOMJIEHHE ¢ 00pa3amMy IIacTMacc, KayayKoB M pe3uHsl; Koyuiekn «Hedtsy»
n «YTOIbY»; MOJCIUPOBAHUE MOJIEKYJT YIJIEBOJOPOIOB M TaJIOT€HOIPOU3BOJ-
HBIX; IPOBEJICHUE MPAKTUUECKON pabOThI: MOJTyUYSHHE ITUIICHA U U3YUYEHHE ero
CBOWCTB.

Pacuémmnuie 3a0auu

Brraucnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJn-
YeCTBa MCXOIHOTO BENIECTBA WX MPOTYKTa PEAKITUH TI0 U3BECTHBHIM Macce, 00b-
€My, KOJIMYECTBY OJTHOT'O U3 UCXOJHBIX BEIIECTB MU MPOJIYKTOB 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.



Kucnopoaconepxaiire opraHU4eCKUe COSTUHEHUS

[IpenenbHble OJHOATOMHBIE COMPTHL. MeETaHON M 3TaHOJI: CTpOeHHe, (Hu3u-
YeCKUe U XUMHUYECKHE CBOWCTBA (PEaKIMX C aKTUBHBIMH METaJUIaMH, I'aJIOr€HO-
BOJIOPO/IaMH, TOPEHHE), IPIMEHEHHE. BOOpoiHbIE CBSA3M MEXAY MOJIEKYIaMHU
cnupToB. JleficTBUe MeTaHOJIa U ATaHOJA HAa OPraHU3M 4YeJI0BeKa.

MHOroaToMHbIE CITUPTHI. DTUICHIJIMKOJb U TIIHLEPUH: CTpoeHue, Gpusnye-
CKHE W XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMH METAJIIAMH,
Ka4eCTBEHHAs pEaKLUsl HA MHOTOATOMHBIE CITUPTHI). JlelicTBHE Ha OpraHHu3M de-
noBeka. [IpuMeHeHne runepruHa U STHICHTITHKOIIS.

@DeHOI: CTPOCHHE MOJEKYIBI, (PU3NUECKHEe M XUMHUECKHEe CBOHCTBA. TOK-
cuuHOCTh eHona. [Ipumenenue peromna.

Anbperunpl 1 kemonsl. DopManbaeruy, aneTanbIeru: CTpoeHue, Gpuznde-
CKHE M XMMHUYECKHe CBOMCTBA (peaKlUi OKUCICHHS U BOCCTAHOBJICHUS, Kade-
CTBEHHBIE PEAKIMN), HOTy4YEeHUE U IPUMECHEHHE.

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

OnHOOCHOBHBIE IIpe/ieNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHas U YKCYC-
Hasl KUCJIOTBI: CTpoeHHe, (PU3NUECKHEe U XMMHUUECKHe CBOMCTBA (CBOWCTBA, 00-
e A1 KJlacca KUCIIOT, Peakius 3TepU(HUKAINN), TOJyIeHHE U IPUMEHECHHE.
CreapuHOBas ¥ OJICMHOBAS KMCIOTHI KaK MPEACTABUTEIH BBICIINX KaPOOHOBBIX
KucJIoT. MbUIa Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIee JeHCTBHE.

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

VYrneBonpl: cocras, Kiaccu(pUKanus yrieBoJoB (MOHO-, M- W IIOJIUCaxa-
punsl). ['moko3a — npocreiimuii MoHOCaxapuI: 0COOEHHOCTH CTPOSHHS MoJIe-
KyJibl, GU3MYECKUE M XUMHYECKUE CBOMCTBA (B3aMMOJCHCTBUE C THIPOKCHIIOM
meau(1l), okucaeHne aMMuadHbBIM pacTBOpoM okcua cepedpa(l), BocctaHoBIe-
HHUe, OpOXKEeHHUE TIIFOKO3bI), HAXOXKICHHUE B TIPUPOJIE, IPUMEHEHHE, OHoJIoruye-
ckas poib. orocunTe3. PpyKTo3a Kak U30Mep IIIHOKO3bI.

Caxaposa — npedcmasumens 0uUcaxapuoos, cUOPoOIU3, HaXxoHcoeHue 8 npu-
pode u npumenenue.

Kpaxman 1 nenironosa Kak npupoaHble nonuMmepsl. CTpoeHne Kpaxmaia v
LeIuTI01036l. PU3MUYecKre U XUMHYECKHE CBOMCTBA KpaxMaia (THIpOoJIu3, Kade-
CTBEHHAs PEaKIHs C HOJIOM).

DKcnepyMeHTANEHBIC METOJIbI N3VICHUS BEIIECTB U MX MPEBPAIICHHI: IIPO-
BeJicHHe, HaOJrofleHHe W ONMCAaHHE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KA4ECTBEHHBIE PEAKIINN OJHOATOMHBIX CHHUPTOB (OKHCICHHE ATaHOJIA
okcunoMm Mmenu(Il)), MHOrOaTOMHBIX CITUPTOB (B3aWMOJICHCTBHE TIIMIIEPHHA C
ruapokcunom mean(Il)), anmpaerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OK-
cuna cepedpa(l) m ruapokcunom mean(ll), B3aumoneicTBue Kpaxmana ¢ HO-
JIOM); TIPOBEJICHUE MPAKTUIECCKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOU KHC-
JIOTHI.



Pacuémmnuie 3a0auu

BrrancieHus o ypaBHEHHIO XUMHYECKON peaknuu (Maccel, 00bEMa, KO-
YecTBa UCXOTHOTO BEIIECTBA MM MIPOAYKTA PEaKIIUH 110 H3BECTHBIM Macce, 00b-
€My, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIN MPOAYKTOB PEAKIINH).

A30Tcozlep>1<anme OpTaHUYCCKUC COCTUHCHUSA

Amunel. Memunamun u auuaun: cocmas, cmpoenue, usuieckue u Xumude-
ckue ceoticmea (2openue, e3aumooeticmeue ¢ 60001 U KUCIOMAMLL).

AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPTaHUIECKUE COeANHEHNs. Du3ndecKue
1 XMMHYECKHE CBOIICTBAa aMMHOKHCIIOT (Ha MpUMepe TuiHa). bruonormueckoe
3HaUCHHE aMUHOKHCIOT. [lenTupl.

benku Kkak mpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. llepBudHas,
BTOPHYHAS M TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOWCTBA OCIIKOB:
THPOJIN3, ISHATYPALMs, KaueCTBEHHBIC PEaKIMy Ha OCIIKH.

OKCIIepUMEHTAIbHEIC METQJbI M3YYEHUS BEUISCTB W UX IPEBPAIICHUH:
HaOJI0IeHUe U OINMCAHHE J€MOHCTPAIMOHHBIX OIBITOB: JEHAaTypauus OelKOB
IIPY HAarpeBaHHH, LIBETHBIC PEaKIIUH OCIIKOB.

BricokoMoieKyIsipHbIE COSTUHEHUS

OCHOBHBIE TIOHSITUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COCJMHEHUI: MOHOMED,
MOJIMUMEp, CTPYKTYPHOE 3BE€HO, CTEIEeHb MOJIMMEPHU3ALINH, CPEIHSS MOJICKYJIISIp-
Hast Macca. OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHMH —
MIOJIMMEPH3anHs 1 TOJIMKOHACHCAIHSL.

Ilnacmmaccel (noausmuneH, NOAUNPONUIEH, NOTUBUHUTXIOPUO, NOAUCTIU-
pon). Hamypanenuiil u cunmemuyeckue Kayuyku (6ymaoueHossitl, XioponpeHo-
bl U U30NPEHOBYINL). Boaokna: namypanvHule (XI0NOK, Wepcmy, WENK), UCKYC-
cmeeHHble (ayemamHoe 6010KHO, BUCKO3a), Cunmemuieckue (KanpoH u 1a6Cam,).

OKCIEePUMEHTAIBHBIC METOIbI U3YYEHHS BEIIECTB M MX PEBPAIIICHUI: 03HA-
KOMJICHHE ¢ 00pa3liaMu ITPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Ka-
YUYYKOB.

Mejicnpeomemnvie céasu

Peanu3zanus MeXIpeIMETHBIX CBA3E€H NIPU U3yUYEHUU OPraHUYECKON XUMUHU
B 10 Kacce ocymiecTBIAeTCS Yepe3 HCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-
HaYYHBIX MOHSTHH, TaK U HOHITHUH, SBISIOIINXCS CHCTEMHBIMHU IS OTAEIBHBIX
MIPEZIMETOB €CTECTBEHHO-

HayY4HOTO IMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHHWE, HAYYHBIH (hakT, TUIO-
Te3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3, KJIacCH(HUKaLHs, TIEPHOINIHOCTD, HAaOI0-
JIeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITNPOBAHHE.

dusuka: MaTepus, SHEPTHUsL, Macca, aTOM, IIEKTPOH, MOJIEKyJIa, SHepreTHde-
CKHH ypOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHUE BELIECTBa, (Hu-
3WYECKUE BEJINYMHBI U CUHUIIBI UX HU3MEPEHUSL.



Buomorus: xiretka, oprannsM, 6nocdepa, 0OMEH BEIIECTB B OpraHu3Me, Go-
TOCHHTE3, OMOJIOTHIECKH aKTHBHBIC BemlecTBa (OENKH, YIIIEBOIBI, XKHUPHL, (ep-
MEHTHI).

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

TexHosorus: NUIIEBbIE TPOIYKTHI, OCHOBBI PAI[HIOHAJIBHOTO IIUTAHUS, MOIO-
IIMe CPEJNICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepHaibl U3
HCKYCCTBEHHBIX Y CHHTETHYECKHX BOJIOKOH.

11 KITACC. OBIIASA U HEOPTAHUYECKAS XU-
MUs

TeopeTnueckre OCHOBbI XUMUH

XUMu4ecKui 31eMeHT. AToM. Slnpo aroma, u3oTombl. JJIEKTpoHHAs 000-
JI0YKa. DHEPreTHIECKUE YPOBHH, MOyPOBHH. ATOMHBIE OpOuTany, s-, p-, d-aie-
MeHTHL. OcOOEHHOCTH pacTpeIeICHUS JIIEKTPOHOB II0 OPOUTAIISIM B aTOMaX 3JIe-
MEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYPAITHS AaTOMOB.

Ilepuoauueckuii 3axoH u [leproguueckas cucteMa XUMUYECKUX FJIEMEHTOB
. . Menneneepa. CBs3b EpUOJUUECKOrO 3aKoHa U [lepuoanyeckoil cucTeMbl
XUMHUUecKUX 1eMeHToB J[. . MeHnaeneeBa ¢ COBpeMEHHON TeOpuer CTPOSHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX dJIEMEHTOB U 00pa-
3yeMbIX IMH TIPOCTHIX U CIIOKHBIX BEIIECTB O TPYIIaM U NeproaM. 3HaueHHe
MIEPUOIUYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XUMHUECKas CBA3b. BUABI XMMUYECKOil CBA3U (KOBa-
JIEHTHAs HEMOJISIPHASI U MTOJISIpHAs, HOHHAsI, MeTaJUTHUecKas ). MexaHu3Mbl 00pa-
30BaHUsI KOBAJICHTHOW XMMHUYECKON CBsI3U (OOMEHHBIH U JOHOPHO-aKIIETITOP-
HBII). BomopoaHast cBs3b. BaneHTHOCTh. DNEKTPOOTpPHIATENFHOCTh. CTEleHb
okucieHus. IoHbl: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIH-
CTBa COCTaBa BeIIECTBA. THIIbI KPUCTAIIIMUECKUX PEIETOK. 3aBUCUMOCTh CBOM-
CTBa BEIIECTB OT THUIA KPUCTAIUIMUECKON PEIIETKY.

[HonsTe o nucnepcHeIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHL.
MaccoBas J10Jis1 BeIecTBa B pacTBOpE.

Knaccudukarus Heopranudeckux coequHeHuii. HoMmeHknatypa Heopranu-
YECKUX BEIIEeCTB. | eHeTHUecKast CBS3b HEOPTAaHMUYECKUX BEIIECTB, IPUHAIIekKA-
IIUX K Pa3IMYHBIM KJIaccaM.

Xumrmdaeckas peakius. Kiaccuduranns XMMUYeCKUX peakiiuil B HEOpraHu-
YECKOUW U OpTaHMUECKON XUMHUHU. 3aKOH COXPaHEHUST MacChl BEIIECTB; 3aKOH CO-
XpaHEHUs U MPEBPAILECHUS YHEPTUH NIPU XUMUUYECKUX PEaKIUIX.

CKOpOCTB peakiuu, e€ 3aBUCUMOCTh OT PAa3IMYHBIX (akTopoB. OOpaTuMbie
peakunu. XuMudyeckoe paBHoBecue. DaKkTopbl, BIUSIONUINE HA COCTOSIHUE XUMU-
yeckoro paBHosecus. [Ipunnun Jle [aTense.

OnekTponurndeckas auccoumanus. CHIbHBIE W CIAOBIC AJICKT-POIUTEHIL.



Cpena BOIHBIX PACTBOPOB BEIIECTB: KHCINAs, HEWTpanbHast, menouHas. [lons-
mue o 800opoonom noxasamene (PH) pacmeopa. Peakunu noHHOTO OOMEHa.
T'udponu3z neopeanuueckux u OpeaHUYecKux Geujecms.

OKHCIINTENTbHO-BOCCTAHOBUTEINIBHBIE peakuuu. [lousimue 0O anexmponuse
pacniasos u pacmeopos coael. [Ipumenenue s3nekmponusa.

DKCcHepyMEeHTANEHBIC METQJIbI M3VUYCHUS BEIISCTB M WX MPEBPAICHUI: Jie-
MoHcTpauus tabnun «Ilepronuueckas cucteMa XUMHYECKUX dnemeHToB JI.1.
MeHzeneeBay; U3yueHHe MoJieNied KPUCTAJUIMUECKUX PEIIETOK; HAOIIOICHHE 1
OIMCaHUE JIEMOHCTPAI[MOHHBIX M JJAOOPATOPHBIX OINBITOB (Pa3yIoKEHUE TTEPOK-
cHJia BOAOPOJa B MIPUCYTCTBUH KaTaJIM3aTOPa, OIPEAEICHHUE CPEAbl paCTBOPOB
BEIECTB C IOMOIIBI0 YHHUBEPCAIHHOTO HHAMKATOPA, PEAKIUH HOHHOTO 00-
MEHa); IPOBEICHUE IPaKTHIECKOH paboThl «BiausHue pa3nudHbIX (PaKTOPOB Ha
CKOPOCTH XUMHYIECKOH PEaKIim.

Pacuémmnuvie 3a0auu

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

Paznen 2. Heopranuueckas xumus

Hemeramnsl. [Tonoxenue Hemeramios B Ilepuoanyeckoil cucreMe Xxumude-
ckux anemeHToB J[.11. MenaeneeBa 1 0cOOEHHOCTH CTpOeHUs aToMOB. Du3nye-
CKHe CBOMCTBA HEMETAJIOB. AJUIOTPOITHS HEMETAIJIOB (Ha TpUMepe KUCIOPoa,
cepsl, hochopa u yriaeposa).

XuMudeckne CBOMCTBAa BaXXHEHUIINX HEMETAJUIOB (TaJOT€HOB, CEpPHI, a30Ta,
¢docdopa, yrirepona u KpeMHUSI) U UX COSAMHEHUH (OKCHIOB, KUCIOPOICOIEP-
JKAIX KUCJIOT, BOJOPOTHBIX COCIMHEHU).

[IpumeHeHne Ba)KHEHIINX HEMETAIUIOB U UX COETMHEHUI.

Mertamnsl. [lonoxxenue meramioB B [lepuonnueckoil cucteMe XMMHUUECKHUX
anemenToB [I. V1. MenneneeBa. OcCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0-
4YeKk aTOMOB MeTayioB. O0mue ¢uznueckue cBoiicTBa metamuioB. CIuiaBsl Me-
TaJJIOB. DIEKTPOXUMUYECKUN P/ HAPSIKECHUH METaJIOB.

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

OO6mue crmocoObl MONyYeHUuss MeTauioB. Memannypeus. Kopposus memarn-
q108. Cnocobul 3awumsl om Kopposuu. IIpuMeHeHne MeTayuIoB B OBITY M TeX-
HUKE.

DKCHeprUMEeHTAIbHBIC METO/IbI M3YVUSHUS BEIIECTB M MX IPEBPAICHUM: U3Y-
YeHUE KOJUICKINH «MEeTaJuTbl U CIUTaBbD», 00pa3loB HEMETAILIOB; PEIICHHE IKC-
MIEPUMEHTAIBHBIX 3a/1a4; HAOIFOJCHAC M OIHCAaHKUE IEMOHCTPAMOHHBIX H Jia-
0OpaTOPHBIX OIMBITOB (B3aUMOJICHCTBUE THIPOKCUIA aIFOMUHHS C PACTBOPAMHU
KHCJIOT U IIeJ0Yel, KAYeCTBCHHBIC PEaKIINU Ha KATHOHBI METAJIIIOB).

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



BEILIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOIINX B PEaKIMU BEILECTB;
pacuéTel Maccel (00BbEMa, KONMYECTBA BEIIECTBA) IMPOTYKTOB PEAKIIHNHU, CCIH
OJTHO U3 BEILECTB UMEET IIPUMECH.

XUMHUS U )KU3HDb

Ponb xumuu B oOecriedeHHH 3KOJIOTHYECKOM, SHEPTeTHIECKOW M MHIIEBOH
0€301acHOCTH, Pa3BUTHU MeIUIMHBL. [IOHATHE O HayYHBIX METO/AX MMO3HAHUS
BEIIECTB 1 XUMUYECKUX PEaKIIH.

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

UenoBek B MUpPE BELIECTB U MaTEpHUaIOB: BaXKHEHIIINE CTPOUTENIFHBIC MaTe-
pHaisl, KOHCTPYKIMOHHBIE MAaTEPUAIIBI, KPACKH, CTEKIIO, KEpaMHUKa, MaTepHAIIbI
JUTSL NICKTPOHUKH, HAHOMAaTEePHAaJIbl, OpraHMYECKHE U MUHEPAJIbHBIE YAOOPEHUSL.

Xumusi U 340pOBbE YENOBEKA: MPaBUIA HCIOJIB30BaHHS JIEKAPCTBEHHBIX
MIPenaparToB; MpaBuia OE30IIaCHOTO HCIIOIB30BAHMS IIPETIAPaTOB OBITOBOW XHU-
MUH B TOBCEHEBHOM KHU3HU.

Mescnpeomemmnuie ceasu

Peanusanus MeXIpeIMETHBIX CBSI3eH IPH M3y4eHUHU 00LIel U HeopraHuye-
ckoil xumuH B 11 Kiacce OCyIIeCTBISETCS 4Yepe3 HCHOIb30BaHUE KaK OOLIMX
€CTECTBEHHO-HAYUHBIX NOHITHUH, TaK U TOHATHUH, SBIAIOIMIMXCS CUCTEMHBIMU
JUTS OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ine ecTeCTBEHHO-HAYYHbIC MOHITHS: Hay4HbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KJIaCCH(pUKaLUs, IEPHOANIHOCTD, HAOIIOIEHHE, JKC-
HNEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: MaTepus, YHEPIUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TON, PaAHOAKTHBHOCTb, MOJIEKYJA, SHEPreTHYECKHI YPOBEHb, BEILECTBO,
Teso, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, (PM3MUECKUE BEITMUUHBI U €H-
HUIIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadus: MUHEpaIIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE UCKOIIAEMbIE, TOTLIHBO,
pecypcehl.

TexHONOTH: XUMHYECKasi MPOMBIIIIEHHOCTh, METAITYPTHs, IPOU3BOACTBO
CTPOMTENBHBIX MaTepHANIOB, CETFCKOXO3IHCTBEHHOE MPOM3BOJCTBO, MHUIIEBAST
MIPOMBINIICHHOCTD, (hapMarieBTHIeCcKas IPOMBIIIICHHOCTb, IPOU3BOJCTBO KOC-
METHUYECKHUX MPENapaToB, IPOU3BOACTBO KOHCTPYKIIUOHHBIX MaTEPUAIIOB, K-
TPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATUYECKOE IINIAHUPOBAHMUE yuyeOHoro npeamera « Xumus»

Yueonnlii npeamet «Xumus» (06a30Bblii ypoBeHb)
Bcero 102 4, u3 HEX 6 4 — pe3epBHOE BpeMs

10 KITACC. OPTAHUYECKASA XUMUA

1 4 B Hezemto, Bcero 34 4, u3 HUX 3 4 — pe3epBHOE BpeMs

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

OcHOBHOe coep:kaHue

OcHOBHBbIE BUABI 1eATeIbHOCTH 00yYaI0LINXCS

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

Tema 1. IIpeamer opranu-

yeckoi xumuu. Teopus xu-
MHYeCKOI0 CTPOeHUs Opra-
HUYeCKUX coeqnHenmii (3 u)

[Ipeamer oprannyeckoi XuMHu: €€ BOSHUKHOBE-
HHE, Pa3BUTHUE U 3HAYCHUE B T10JYy4E€HUH HOBBIX Be-
LIeCTB U MaTepuasoB. Teopus cTpoeHHs opraHuye-
cKHX coenuHeHui A. M. byTtnepoBa, e€ ocHOBHbIE
nosnioxxeHns. CTpyKTypHbIe (pOPMYITBI OpraHuye-
CKHX BelecTs. ['omonorus, nsomepus. Xumuye-
CKas CBA3b B OPraHUYECKHX COCIUHEHUAX: KPaTHbIE
CBSI3U, G- U T-CBA3U.

[pencraBnenue o KnacCU(PUKAINT OPTaHUIECKHX

PackppIBaTh CMBICT U3y9aeMbIX TIOHATHIHA (BBISB-
JSITh UX XapaKTepHbBIE PH3HAKH), yCTAHABIIH-
BaTh UX B3aUMO-CBSI3b.

[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-
CTaBJIEHUS] MOJIEKYJISIPHBIX 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 opraHnuecKiux CoeanHe-
HUH (CHCTeMaTHuecKas) ¥ TPUBHAIbHbIC Ha3Ba-
HUsl BAXKHEHIIUX Tpe/ICTaBUTeNeH KIaccoB opra-
HUYECKHUX BELIECTB.

(pa3BépHyTOH, COKpAIIEHHOIT) POPMYT OpraHu-
YECKHX BEIIECTB.

Ornpenensats BUAbBI XUMUUECKOH CBsI3U (OqHHAp-
HBIC, KPAaTHBIC) B OPraHMYCCKUX COCAMHCHHUAX.

JdeMoHcTpauun

— O3HAKOMJIEHHE C 00pa3llaMy OPraHUIECKHX Be-
IIECTB M MaTepHalaMi Ha X OCHOBE;
— OMBITHI TT0 MPEBPAIICHHIO OPTAHUIECKHUX Be-
ILIIECTB TIPH HarpeBaHu (IUIaBIeHKe, O0yTIINBa-
HUE U TOpEHHE).

JlaGopaTopHbIii ONBIT
— MOJICIMPOBAHHNE MOJIEKYJI OPTaHHMYECKHX Be-
IIECTB

PackpbIiBaTh posb OpraHMYECKOl XMMUU B )KU3HU
YeJI0BEKa, WIUTIOCTPUPOBATH 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-
BOJOPOABLI — AJIKaHbI (2 4)

ANKaHBI: COCTaB U CTPOEHHE, TOMOJIOTNIECKUit
psn. MeraH u 3TaH — IPOCTeHIme npeCcTaBy-

PaCKpBIBaTL CMBICJT U3Yy1aCMbIX MMOHATUH (BI)ISIB-
JIATh UX XapaKTECPHBIC HpI/I3HaKI/I), YyCTaHaBJIU-




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

TENH aJIKaHOB: (U3MYECcKUue U XUMHYECKHUE CBOM-
cTBa (peaKyy 3aMelIeHHs U TOPEHUS ), HaX 0K Ie-
HHE B IPUPOJE, TIOIYYCHHE U NPHMEHEHHE

BaTh MX B3aHMO-CBSI3b, HCIIOJIH30BATh COOTBET-
CTBYIOIINE TOHSATHS IPH OMHCAHUH COCTaBa,
CTPOCHUSI U MPEBPAIICHHN OPTraHMIECKHUX CO-
€MHEHUI.

Hcrosnb30BaTh XHMUIECKYIO CHMBOJIMKY JIJISI CO-
CTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) POPMYJ OpraHu-
YECKHX BEILECTB.

YcraHaBiuBaTh MPUHAIIEKHOCTD BELIECTB K
OIpeIeIi€HHOMY KIIACCY YTIIEBOAOPOIOB IO CO-
CTaBy M CTPOEHHIO, HA3bIBATH X 110 CHCTEMATH-
YEeCKOW HOMEHKJIAType; IPUBOAUTD TPHBUAID-
HbIE

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

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH
pAA. DTUIIEH U MPONMJIEH — MpocTeiine npen-
CTaBUTEIN AIKEHOB: (DU3HIECKHIE M XUMUIECKHE
CBO¥CTBa (peakIuy THAPUPOBAHNS, TAIOTEHHPO-
BaHMS, THAPATALUH, OKHCIICHUS 1 TIOJINMepH3a-
I1N), TIOJTy9eHNE U IPUMEHCHHUE.

Ha3BaHUS OTACIIBHBIX l'lpe]lCTaBHTeJ'lei’l yFHeBO-
JIOPOJIOB.

Omnpeensth BUIBI XUMUUYECKOM CBSI3U B MOJIEKY-
JIax yriieBOJOPOJIOB; XapaKTEPHU30BaTh 3aBUCH-
MOCTb PEaKIHOHHON CIOCOOHOCTH YTIIEBOIOPO-
JIOB OT KPaTHOCTH KOBAJEHTHOM CBS3H.




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

Anxanuensl. Byranguen-1,3 u metunOyraaneH-
1,3: cTpoenue, BaKHEHIINE XUMUYECKUE CBOM-
cTBa (peakuus nonumepusanun). [lomyuenne
CHHTETHYECKOTO KaydyKa M PE3HHBL

AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOCHUS, TOMO-
JIOTUYECKUH psil. ALIETHIICH — TPOCTEHIIHIA
MPEJICTABUTENb ATKHHOB: COCTaB, CTpOCHHUE, (U-
3MYECKUEC U XUMHUYECKHE CBOICTBA (PEAKIUK TH/I-
PHUpPOBaHUS, TATOTEHUPOBAHHS, THAPATAIINH, TO-
peHus1), MoTyYeHHe 1 IPUMECHEHHE

XapakTepu30BaTh COCTaB, CTPOCHHUE, IPHUMEHE-
HHE, HU3NUECKHE U XUMUYECKUE CBOICTBA,
Ba)KHEHIIINE CIOCOOBI TTOMYYCHHS TUITHYHBIX
IpecTaBUTeNeil PAa3IMYHBIX KIACCOB YIIIEBO-
JOpOJIOB (MeTaHa, 3TaHa, STHIICHA, alleTHIICHa,
OyranueHa-1,3, 6eH301a).

BBISIBISITE TEHETHYECKYIO CBSI3b MEXKAY YIIIEBOJIO-
pOAaMHM ¥ TIOATBEPIKAATh €€ HAIMYKe ypaBHe-
HHSMH COOTBETCTBYIOIINX XUMHYECKHX PEaK-
LU C UCTIONB30BAHUEM CTPYKTYPHBIX popMyII.

XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CBIpbs (He(Th, IPUPOTHEIH T'a3, yroJb), CIIO-
COOBI MX IepepadOTKN U IPAKTHYECKOE IPUMe-
HEHHeE IT0JIy9aeMbIX IPOIYKTOB.

Tema 4. ApomaTH4yecKue
yriieBoopoasbi (2 u)

Apenbl. beHzon: cocras, CTpoeHue, GU3MUCCKUE U
XMMHUYECKHE CBOMCTBA (PeaKkLuy raloreHupoBa-
HUS ¥ HITPOBAHM), TIOJIy9e€HNE U TIPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuiecxkue u Xumu-
yeckue ceolicmea (peakyuu 2ani02eHupoB8anus u

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

HUMpPOBanust), noryuenue u npumerenue. TOKCHY-
HOCTh apeHOB. | eHeTHYeCKas CBA3b YTICBOAOPO-
JIOB, IPHHAAJICKALINX K Pa3THYHBIM KllaccaM

Tema 5. Ilpupoansblie ueTo4-
HHKH YIJ1eBOJ0PO0B H MX
nepepadoTka (2 4)

[Ipuponanbie UCTOYHMKH yrieBogopo1oB. [Tpu-
POIHEIA Ta3 U monyTHBIE HeQTsHBIC Ta3bl. HedTh
u e€ mpoucxoxaeHne. CrocoOs! mepepadoTKH
HedTH: meperoHka, KpeKUHr (TepMHYECKHi, KaTa-
nutrdeckuil), nuponus. IIpoaykTs! nepepaboTku
HedTH, NX NPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yronb U MPOIyKTHI €ro nepepa-
OOTKH

JdeMoHcTpauus
— koutekun «HedTb» u «YTomb».
JlabopaTopHble ONbITHI
— O3HAKOMJIEHHE C 00pa3laMH IacTMace, Kay-
'-lyKOB u pe31/11-n>1;

CrienoBathb npaBuiIaM 6e30MacHO paboThI B J1a-
GopaTopuu IpH UCTIOIB30BaHUH XUMUIECKOIT
TOCYABI M 000PYOBAHUS, & TAKXKE MPaBUIAM
oOpamieHus ¢ BEIECTBAMH B COOTBETCTBUH C
HMHCTPYKIHSAMHE IO BBIITOTHEHUIO Ta00PaTOPHBIX
OIIBITOB U NMPAKTHYECKUX PaboT 110 MOTYyYCHHIO
U U3YYEHUIO OPraHMUYECKUX BEILIECTB.

[IpencraBnaTh pe3ynbTaThl SKCIEPUMEHTa B
(bopMe 3anucH ypaBHEHHH COOTBETCTBYIOLIHX
peaxuuii ¥ AeNaTh BEIBOIBI HA UX OCHOBE.

IIpoBOANTE BBIYUCICHHUS 110 YPABHEHUIO XMMUYE-
CKOM peaxIuu.

CaMOoCTOSTENbHO ITAaHUPOBATH U OCYIIECTBIATH
CBOIO [103HABATENIbHYIO IEATENIbHOCTD; IPUHHU-
MaTh aKTHBHOE y4acTHe B TPYNIOBOH yueOHOI
JIeSITEIbHOCTU




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

— MOJCJIMPOBAHUE MOJICKYJI YITIEBOAOPOAOB U
TaJIOTCHONIPONU3BOIHBIX.

IIpakTHyeckas padora
Ne 1. ITonmydyeHue aTuIeHa U U3yYEHHUE €ro
CBOWCTB.

Boluncienust

— TI0 YPaBHEHHIO XUMHUYECKOI peakun (Macchl,
00BEMa, KOJTHYECTBA MCXOAHOIO BEIIECTBA MIH
MIPOIYKTa peaKify 110 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB HITH
MPOAYKTOB PEAKIIHH)

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

Tema 6. Cnuptsl. @enon (3
1)

[penenbHBIE OHOATOMHBIE CTUPTHL. MeTaHO 1
3TaHOJI: CTPOEHHE, HM3UIECKHE U XUMUIECKHE
CBOJCTBa (peakIy ¢ aKTUBHBIMH MeTaJUlaMH, Ta-
JIOT€HOBOZOPOAAMH, TOPEHHE), IpUMeHeHne. Bo-
JIOpOAHas cBA3b. JleiicTBHE MeTaHOMA U 3TaHOTA

PaCKpLIBaTL CMBICJT U3y1aCMBbIX MMOHATUH (BI)I}IB-
JIATh UX XapaKTECPHBIC HpI/I3HaKI/I), YyCTaHaBJIU-
BaTh UX B3aUMO-CBA3b, UCIIOJIB30BATH COOTBECT-
CTBYIOIIIUE MMOHATHS ITPU OIIMCAHUU 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 OPraHU3M 4YelloBeKa.

MHoOroaToMHbIe CITUPTHI. DTUIICHITIMKOIIb U TJIH-
LIEPHH: CTPOEHHE, (PU3UIECKHE U XUMUUECKUE
CBOJCTBa (B3aUMOJICHCTBHE CO IIETOYHBIMU Me-
TaJUIaMH, Ka4eCTBEHHAs PeaKkysi Ha MHOTOATOM-
HBIE CITUPTHI).

CTPOEHUSI U MPEBPAIIEHHH OPraHHIECKHX CO-
eIMHEHMI.

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

JlelicTBue Ha opranu3M uesnoBeka. [Ipumenenue
TJIMLEPHHA U STHICHTJIUKOJIS.

®enoun. CtpoeHne MOJIEKYJIb, (HH3HIECKHE U XH-
MHYeCKHe cBoicTBa eHona. TokcnyHOCTh de-
Houa. [Ipumenenue denona

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

ANBIETHIIBI U Kemorbl. PopManbIeru, aleTanb-
JIETU/I: CTPOCHHE, PU3HIECKUE U XUMHIECCKHE
CBOWCTBA (pEaKIMy OKUCIICHUS 1 BOCCTAHOBIIE-
HYsI, KAUECTBEHHbIE PEAKINN), IOJyIEHUE U PH-
MEHEHHUE.

Ayemon: cmpoenue, uzuueckue u Xumuieckue

VYcraHaBIMBaTh IPHUHAIEKHOCTD BEIIECTB K
ompeieI€HHOMY KJIacCy 1O COCTaBY M CTPOe-
HUIO, Ha3bIBATh MX MO CHCTEMATHYECKOM HO-
MEHKJIAType; MPUBOIUTH TPUBUATIHHBIC Ha3Ba-
HUSI OTJCIBHBIX MPEICTABUTEIICH KUCIOPOICO-
JIeprKalluX COeTMHEHNH.

XapaxTepr3oBaTh COCTaB, CTPOCHHE, TIPHMEHE-
HUe, QU3nUecKre U XUMHIECKHE CBOMCTBA,
Ba)KHEHUIIIHe CITOCOOBI MOTYYESHHUST THITHIHBIX
MPE/ICTaBUTEIICH PA3INYHbBIX KIACCOB KHUCIIO-
poAcoaepKaluX COeAMHEHUH (MeTaHoa, 9Ta-
HOJIa, TIUIepHHa, (eHoma, popMabaeruia,
aleTalbAer U1, YKCYCHOH KUCIIOTHI, TIIIOKO3BI,




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), noyueHue u npumeneHue.

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

OnuceIBaTh COCTAaB, XUMHYECKOE CTPOCHUE U
MIpUMEHEHHE JKUPOB, XapaKTepru30BaTh 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
BO3JICHCTBUSI HA OPTaHU3M YeJIOBEKa.

O/IHOOCHOBHBIE Mpe/eNbHbIe KApOOHOBBIE KUC-
N0TBl. MypaBbHHAasI U YKCYCHAsi KUCIIOTBL: CTPOe-
HHe, PU3NYECKHEe U XUMUYECKHE CBOiicTBa (CBO-
CTBa, 00IIHE IS KIacca KMCIIOT, PeaKIus 3 TepH-
¢uKanum), moiaydeHue u npumeHenue. CreapnHo-
Bast ¥ OJICMHOBAs KUCJIOTHI KaK MMPEICTABUTEIIH

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

CrenoBath npaBmiIaM 0e30macHON paboTHI B Jla-
©0paTopHH MPH HCIIOIb30BAaHUH XUMHUYECKON




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

BBICIIINX KapOOHOBBIX KUCIOT. MBITa Kak conu
BBICIIINX KapOOHOBBIX KHUCIIOT, UX MOOIIee Aeii-
CTBHE.

CrnoxHble 3QUpbI Kak IPOU3BOAHBIC
Kap-00-HO-BBIX KHCIIOT. [ MAPOIU3 CIIOKHEIX du-
pos. XKupsl. I'maponus xupos. [Ipumenenue xu-
poB. buonoruueckas posib XKUPOB

Tema 8. YraeBoabl (2 1)

YTIeBoABL: COCTaB, KITaCCH(UKAIIHS YTIIEBOOB
(MoHO-, 1u- 1 monmcaxapusl). ['moko3a — mpo-
CTeWIIHif MOHOCAaxapHl: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIBI, PU3MUECKHE i XUMHUIECKHE CBOHCTBA
(B3ammopeiicTBue ¢ runpokcumoM meau(1l), oxuc-
JICHHE aMMHa4YHbIM PAcTBOPOM OKCHJa cepe-
6pa(I), BoccTanoBIcHKE, OpOKECHIE

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

IIpencraBiaTh pe3ynbTaThl SKCIEPUMEHTA B
(opMe 3anucH ypaBHEHHH 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 TPYNIOBOH yueOHOI
JIeSITEbHOCTH

TJIFOKO3BI), HAXOXK/ICHNE B IIPUPOJIE, IPIMEHEHNE,
o6nonorndeckas poib. Potocunres. Opykrosa kKak
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

Caxaposa — npedcmasumend OUcaxapuoos, euo-
Poaus, HaxoxcoeHue 8 npupooe U NPUMeHeHuUe.
KpaxmaJ 1 IeJuIi0103a KaK IPUPOIHbIE MOJH-
Mepbl. CTpoeHHe Kpaxmaia U LeJUII03bl. Pu3u-
YecKHe ¥ XUMHUYECKHe CBOHCTBA Kpaxmaiia (TH.I-
ponn3, KaueCTBEHHAsl PEaKysi C HOIO0M)

JlaGopaTopHble ONbITHI
— TOpEeHHe CIINPTOB;
— okwucieHne 3taHona okcuaom Meau(Il);
— B3aMMO/IEHCTBHE TIIHIEPHHA C THIPOKCUIOM
meau(1l);
— OKHCJICHHE aJbJErHA0B aMMHAYHBIM PacTBO-
pom okcuaa cepedpa(l) u ruapoxcumom meau(1l);
— B3aMMO/ICICTBHE Kpaxmaia ¢ HOJIOM.
IIpakTnyeckas padora
Ne 2. CBoiicTBa pacTBOpa YKCYCHOH KHCIIOTEIL.
Boruncinenus
— T10 ypaBHEHUIO XUMHUIECKOH peaknuu (MaccHl,
00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA MITH




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 OJHOTO M3 HCXOIHBIX BELIECTB MIH
MIPOAYKTOB PEAKIINH)

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

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

Amunvl. Memunamun u anunun: cocmas, cmpoe-
Hue, Qhuzuyeckue u Xumuyeckue ceolicmea (2ope-
Hue, g3aumooelcmaue ¢ 6000 U KUCTIOMAMU,).
AMHHOKHCIIOTHI KaK aM(pOTEpHBIE OPTraHUIECKIE
coequHeHus1. Pu3nuuecKue U XMMUYECKUE CBOU-
CTBa aMHHOKHCIIOT (Ha mpuMepe rimiuHa). buo-
JIOTHYECKOe 3HaYeHHe aMHHOKHCIIOT. [lenTrabL.
Benku kak npupoiHBIE BHICOKOMOJIEKYJIIPHBIE CO-
enuHeHus. [lepBuuHas, BTOpUYHAs U TPETUUHAsS
cTpyKTypa OenkoB. XuMH4ecKue cBoiicTBa Oe-
KOB: THIPOJIH3, ICHATYpaIHsl, Ka4YeCTBEHHBIC pe-
AKIIUU Ha OENKH.

JdeMoHcTpauun
— JeHaTypaiys OelKOB IIPU HarpeBaHHU;

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.

Hcnonb3oBaTh XUMHUYECKYIO CHMBOJIUKY ISl CO-
CTaBJICHUS] MOJIEKYJISIPHBIX 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

— IBCTHBIC pCAKIIUU OCJIKOB.

TPUBHAJIbHBIC HA3BAHUS OTAEIBHBIX TIPE/ICTABHUTE-
nel.

XapakTepu30BaTh COCTaB, CTPOCHHUE, IPHMEHE-
HHE, GU3NUECKHE U XUMUYECKHE CBOICTBA,
Ba)KHEHIIIHE CIIOCOOBI TTOMYYCHHS THITHYHBIX
npecTaBUTeNeit a30TCOACPIKALINX COSTHHEHHI
(rmuupHa 1 6eNKoB).

IMosicHATH Ha MpUMepax 3HaYeHNe OSITKOB JUIS Op-
TaHU3Ma 4YeIoBeKa.

Hcnonp30BaThk ecTeCTBEHHO-HAY4YHbIE METOIb
NO3HaHWsI — HAOJII0/IaTh M ONHUCHIBATH JEMOH-
CTPaLlMOHHBIN SKCIIEPHUMEHT.

CaMOCTOATEHHO IUIAHUPOBATh M OCYIIECTBIISTH
CBOIO ITO3HABATEIBHYIO JIESTEIBHOCTD; IPUHIMATh
aKTHBHOE YJacTHe B TPYIIOBOH yaeOHO! esTeNb-
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 XUMUAH BBICOKOMOJIEKYJISIP-
HBIX COCIMHEHUH: MOHOMED, MOJIUMEp, CTPYKTYP-
HOE 3BEHO, CTENICHb MOJINMEPU3aINH, CPETHSS
MoJIeKyJsIpHas Macca. OCHOBHBIE METO/IBI CHH-
Te3a BEICOKOMOJIEKYJISIPHBIX COSIUHEHHI — I10-
JTUMEPH3aLHs ¥ TOJTUKOHICHCALHSL.
Inacmmaccol (noausmuneH, ROIUNPONUNEH, NOJU-
SUHUXTIOPUO, noaucmupon). Hamypanvuwiil u
cunmemuieckue KayyyKu (6ymaoueHogulil, Xiopo-
npenosvlll U U30NpeHossill). Borokna: namypans-
Hble (XIONOK, uiepcmb, WéK), UCKYCCMBEeHHbLe
(ayemammuoe 6010KHO, BUCKO3a), CUHMEMUYECKUe
(kanpou u 1ascam).

JdeMoHcTpanus
— O3HAKOMJIEHHE C 00pa3laMH MPUPOIHBIX U UC-
KYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB

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

Hcnonp30BaTh XUMHIECKYIO CHMBOJIMKY AJISI CO-
CTaBJICHUS CTPYKTYPHBIX (hOpMyIT BEIIECTB 1
ypaBHEHUI peakiuil mojuMepus3aly 1 mojiau-
KOH/JICHCALIUU




11 KITACC. OBIIAS 1 HEOPTAHUYECKASA XUMMUSA
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IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KoJIH4e-
CTBO 4aCOB, OTBOUMOE HA
HX H3y4YeHHe

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)

Xumuueckuii sneMeHT. AtoM. Sapo aroma, uzo-
TOTBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUECKHE
YpOBHH, TOTyPOBHU. ATOMHEIE OpOUTamH, S-, P-,
d-anemenThI. OCOGEHHOCTH pacipeeieHus dJIeK-
TPOHOB TI0 OPOUTANISIM B aTOMaX 3JIEMEHTOB ITep-
BBIX YETHIPEX MEPHOIOB. DNEKTPOHHAS KOHPUTY-
pauus aToMOB.

Ilepuoaunueckuii 3axon u Ilepuoauyeckas cu-
crema xumuieckux snemenToB J[. . Menaene-
eBa. CBs3b NepHOAMIECKOTO 3aKoHa 1 [lepuom-
YECKOW CUCTEMBI XUMUYIECKUX 311eMeHToB . U.
Memnnene-eBa ¢ COBpeMEHHON TeopHuel CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMUYECCKUX BJIEMCHTOB U 06pa3yeM1>Ix nMun HpO—

PackpbIBaTh CMBICH H3y4aeMbIX MMOHITHH (BBIAB-
JISITh UX XapaKTepHbIC MPU3HAKH), yCTaHABIIH-
BaTh UX B3aUMOCBS3b.

PackpbIiBaTh CMBICH MIEPUOAUYECKOTO 3aKOHA J].
. MenpaeneeBa 1 IEeMOHCTPUPOBATH €IO CUCTE-
MaTH3UPYIOIIYI0, OOBICHUTEILHYIO H IPOTHO-
CTHYECKYIO (QDYHKIINH.

XapakTepu3oBaTh JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUECKUX 2JIeMEHTOB 1—4 repuoaos, uc-
MOJTB3YSl TIOHATHS «S-, P-, d-3JIeKTPOHHBIE OpOU-
TaJ», «IHEPreTUYEeCKUe YPOBHUY.

OOBSCHATH 3aKOHOMEPHOCTH U3MEHE-

HUS CBOMCTB XUMHUYECKUX JIEMEHTOB U UX CO-
eAnHeHu o nepuonam u rpynmnam Ilepuoau-
YECKOW CUCTEMbI XMMHUYECKUX dyeMeHToB 1. U.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

CTBIX U CIIO’KHBIX BEIIECTB MO TPYIIIaM H IEpHO-
JIaM.

MenpaeneeBa

3HaueHue NepuoAMYECKOro 3aKOHA B PA3BUTHU
HayKH.

JemMoHcTpanuu
Buner tabnun «llepuonnueckast cuctema XumMude-
ckux snemedToB [. 1. MenneneeBa»

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

CtpoeHue BelecTBa. XUMUYECKas CBs3b. Bubl
XMUMHUYCCKOU CBSI3H (KOBaJICHTHAS HEMOJSIpHAs U
MOJISIPHAsI, HOHHAS, METAJUTHYECKast). MeXaHU3MBbI
00pa3oBaHKs KOBAJCHTHOW XUMHUECKOHN CBSA3H
(0OMeHHBII 1 TOHOPHO-aKIENTOPHBIH). Bogopon-
Has CBsI3b. BalleHTHOCTH. DIEKTPOOTPHUIIATEIh-
HocTh. CTeneHb OKucieHus. VIOHBI: KaTHOHBI U
aHHOHBIL.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYIIIPHOTO
CTpOEHUS. 3aKOH MOCTOSHCTBA COCTABA BELIECTBA.

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHATHI (BBIIC-
JISITh UX XapaKTepHbIE MPU3HAKU) U IPUMEHSTh
9TH MOHATHS MTPHU OMIMCAHUK COCTaBa U CTPOE-
HUSI BEIIECTB, /sl O0BSICHEHHS OTACTBHBIX (hak-
TOB U SIBIICHUH.

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

Onpenensits BAJICHTHOCTh U CTENEHb OKUCICHUS




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

Tunsl KpUCTANIMYECKUX PEIIETOK U CBOICTBA Be-
LIECTB.

[Tonstue o nucnepcHbIx cucreMax. icTuHHBIE U
KOJUTOMTHBIE pacTBOpBL. MaccoBast 10Jis Bele-
CTBa B pacTBOpe.

Knaccuduxanus HeOpraHUIeCKUX COCAUHCHUIA.
Homenkinatypa Heopranuyeckux BemecTs. ['eHe-
THYECKasl CBS3b HEOPTaHNIECKUX BEUIECTB, MIPHU-
HA/JIeKANINX K Pa3IMdHBIM 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)

Xumunueckas peakius. Kimaccuduxarms xuMude-
CKHX peakiMii B HEOPraHWIECKOH 1 opraHuye-
CKOW XMMHH. 3aKOH COXPaHEHHSI MacChl BEIIECTB;
3aKOH COXPaHEHHs U MPEBPAIeHNUs SHEPTHH IIPU
XUMHYECKHX PEaKIIHIX.

CKOpOCTB peaKIiH, e 3aBUCUMOCTb OT pa3JIid-
HBIX (pakTopoB. OOpaTHMBIE peakuu. XuMHude-
ckoe paBHOBecue. DaKkTOpHI, BIUSIONINE HA CO-
CTOSIHME XUMHU4ecKoro pasHosecus. [Ipunnun Jle
[HaTense.

OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOI
PEeaKIyu OT Pa3INIHBIX (aKkTOpOB.

OmnpenensiTs XapakTep CMEIIEHUS] XH-MUYECKOTo
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO 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.

[TonTBepIaTh CyIIECTBOBaHHE FCHETHUECKOM




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

DnexTpoiuTHueckas aucconuanus. CHibHbIE U
ciabple IeKTpoauThl. Cpeaa BOTHBIX paCTBOPOB
BELIECTB: KHUCTasl, HeUTpanbHas, meno4yHas. I/o-
Hsmue 0 6000pooOHoOM nokazamene (pH) pac-
meopa. Peakiu noHHOTO 0OMeHa. [ udpoaus op-
2AHUYECKUX U HEOP2AHUYECKUX 8eUjeCms.
OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIC PCAKIIUH.
Tonsmue 06 snexmponuse pacniagos u pacmeo-
pos coaetl. I[Ipumenenue s1eKmpoausa.

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-
BUH IPOTEKaHMs peakIMii HOHHOTO oOMeHa,
W3YYEHHIO BIMSHHS PA3INIHBIX (PAaKTOPOB Ha
CKOPOCTb pEaKIHi.

JemMoHCcTpanuu

— MOJIENM KPUCTAJUTMYECKNX PEIIETOK;
— pa3IoKEHUE MePOKCHAA BOJOPOa B IPUCYT-
CTBHUH KaTaln3aTopa.

JlaGopaTopHsbie paGoThI
— TIPOBEJICHNE PEaKIi HOHHOTO 0OMeHa;
— OTIpEZIeNeHNEe CPeIbl PACTBOPOB BEMIECTB C I10-
MOIIBIO YHUBEPCATEHOTO HHANKATOPA.

IIpakTHyeckas padora

Ne 1. BriusiHue pa3inyHbIX (aKTOPOB Ha CKOPOCTH

CrnenoBaTh IpaBuiaM MOJIb30BAHUS XUMUYECKON
MOCY/IOH ¥ Ta0OPaTOPHBIM 000PYJOBAaHUEM.
[IpencraBuarh pe3yabTaThl XUMUUYECKOTO IKCIIE-
pUMeHTa B (JOpMeE 3aMUCH YPAaBHEHHUI 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 M3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

XUMHUYECKOM PEaKIUHU.

Boruncienus
— pacdeTHl C HCTOIb30BaHUEM ITOHATHS «Macco-
Bas J10JIs1 pAaCTBOPEHHOTO BEILIECTBAY;
— pacyéThl 10 ypaBHEHUSIM XMMUYECKUX peak-
LU, B TOM 4HClIe TEPMOXUMHUYECKUE PacUEThl

Pa3znen 2. Heopraumyeckasi xumus (16 1)

Tema 4. HemeTtamninl (8 1)

Hewmeransl. [Tonoxxenne nemeraisos B [lepuo-
JIMYECKOM CUCTeMe XUMUYECKUX 3jieMeHToB 1. U.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBa HEMETAIOB. AJNIOTPOTIUS
HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephl, (oc-

¢dopa u yraepona).

PackpbIBaTh CMBICIT U3y4aeMbIX TIOHATUH (BbIIE-
JISITh UX XapaKTePHbIC TPU3HAKN) U IPUMEHSTh
9TH MOHATHS MTPHU OMIMCAHUK COCTaBa U CTPOE-
HUS BEIIECTB, A1 OOBSICHEHHS OTACTBHBIX (pak-
TOB U SIBIICHUN.

XHUMHYECKHE CBOMCTBA BAKHEHUIIINX HEMETAIJIOB
(ranoreHoB, cepsl, a3oTa, Gpocdopa, yriepona u
KPEMHUSI) M UX CO€AUHEHUH (OKCHUIOB, KUCIOPOI-
COJIEp KAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUH ).

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHU
CBOICTB HEMETANJIOB U X COEUHEHUH C yué-
TOM CTPOEHHUS UX aTOMOB U nosioxxenus B [lepu-
OJIMYECKON CHCTEME XUMHUYECKUX 3IeMEHTOB Jl.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

[IpumeHeHue BaKHEHIINX HEMETAIUIOB U UX CO-
eIMHCHUN

W. Menneneesa.

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

XapakTepu30BaTh BIHSIHHE HEMETAJIOB U UX CO-
€IMHEHHH Ha XHUBBIC OPTAaHU3MBI; OTIUCHIBATh
IMPUMEHEHHE B PA3INIHBIX 001aCTAX MpaKTHUe-
CKOH e TeTbHOCTH YeIIOBeKa.

PackpsIBaTh CYIMHOCTH OKHCIUTEIEHO-BOCCTAHO-
BUTENBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajaHca STHX PeaKluii.

IIpoBoIUTE peakiuy, NOATBEPIKAAIONIHE XapaK-
TCPHBIC CBOMCTBA N3y4ac€MbIX BE-

LIECTB; PACIIO3HABATh ONBITHBIM ITyTEM aHHOHBI,

IPUCYTCTBYIOIIHE B BOJHBIX paCTBOpaXx.
Habro1aTh 1 ONUCHIBATH AEMOHCTPAIMOHHbIS

OTIBITHL; IPOBOAUTH U ONUCHIBATH XUMUYECKUI




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

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.

CrretoBaTh IIpaBUIIaM MOJIB30BAHUS XUMHYECKON
MOCYI01 | JTabOPaTOPHBIM 000PYIOBAHUEM.
ITpoBOIUTH BEMMHCICHNUS IO YPAaBHEHHUSAM XUMH-

YECKUX PEAKIIHH.

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

Tema 5. Metanisl (8 1)

Meranbl. [Tonoxxenue merannos B [lepuoanye-
CKOM crucTeMe XUMHUIecKuX 3inemeHToB Jl. .
MenneneeBa. OcOOCHHOCTH CTPOCHHUS AJIEKTPOH-
HBIX 0005104eK aTOMOB MeTautoB. Oorue Gusn-
yeckue cBoicTBa MeTauioB. CIIiaBbl METAJLJIOB.

PackpbIBaTh CMBICT H3y4aeMbIX MTOHATHH (BBIIC-
JISTh UX XapaKTepHbIe MPU3HAKN) U IPUMEHSThH
9TH TOHATHS TIPH OTIMCAHUU COCTaBa U CTPOe-
HUS BEIIECTB, I O0BSICHEHUS OTACIBHBIX (akK-
TOB U SIBJIEHHIA.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

DIEKTPOXUMHUUECKHUN PS HATPSHKEHUH MeTall-
JIOB.

XuMUYEeCKHEe CBOMCTBA BAXKHEHIITNX METAJUIOB
(HaTpuii, KaInii, KaJbIHiA,

OOBACHATH 00LIIEe 3aKOHOMEPHOCTH B U3MECHEHUU
CBOICTB JIEMEHTOB — METAJUIOB M UX COCINHE-
HUH ¢ y4€TOM CTPOCHMSI UX aTOMOB U TOJIOXKeE-
HUS

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

O06mre crocoObl MOTy4IeHH METAIOB. MeTal-
nmyprusi. Kopposua memanios. Cnocobwl sawujumul
om kopposuu. llpuMeHeHrne METaJuIoB B OBITY U
TEXHUKE

JleMoncTpauuu
— 00pasibl HEMETaIIOB;
— B3aUMOJICHCTBHE MEJIU C a30THOW KHUCIOTON
Pa3nU4YHON KOHLIEHTPALUH;
— KosuteKuus «MeTajuibl ¥ CIIaBbD».
JlabopaTopHble ONbITHI
— Ka4eCTBEHHbBIC PEaKINH Ha aHUOHBI H KaTHOH

B [leprioanyeckoii cucTeMe 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 00JIACTAX, a TAK)KE MCIOIb30BAHHE HX
JUTSL CO3JITaHUS COBPEMEHHBIX MAaTEPUAJIOB U TEX-
HOJIOTHH.

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

[IpoBOANTH PEAKIIUH, TIOATBEPKIAAFOIIHE XapaK-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

aMMOHUS;
— B3aMMOJIEHCTBHE THAPOKCHA ATIOMUHHS C
pacTBOpamMM KHCJIOT U LIEJI0YUEH;

— Ka4eCTBECHHBIC PEAKIIUU HA KaTHOHBI METall-
JIOB.

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

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

IIpakTHYeckue padoThl
Ne 2. PenieHue sKCriepMMEHTANIBHBIX 33134 110
TeMe «HemeTamiby;
Ne 3. PenieHue sKCrieprMMEHTANIBHBIX 33134 110
Teme «MeTasibi».

Borunciaenust

— pac4€THl MacCHI BEMIECTBA WK 00BEMA Ta30B
IO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WITH

HBIE U IIpaKTHieckue pabdotsl). [IpeacTaBusaTh
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-
YECKUX PEeaAKIIHH.




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH 00yYal0IUXCs

00bEMY OTHOTO U3 YYaCTBYIOLIHMX B PEAKIIH Be-
LIECTB; pacyEThl Macchl (00BEMa, KOIUIECTBA Be-
IECTBA) MPOAYKTOB PEAKIIUH, €CITH OJHO U3 Be-
LIECTB UMEET TPUMECH;

— pacuéThl Macchl (00bEMa, KOTUUECTBA BEIIe-
CTBa) MPOJYKTa PEAKIIUH, €CIIH OJTHO M3 BEIICCTB
JIaHO B BUJIC PACTBOPA C OMPEIcIEHHON MacCOBOM
Jl0JIel pacTBOPEHHOTO BEIIECTBA.

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,
9HEPTEeTHYECKOH 1 MUIIEBON 0€3011acHOCTH, pa3-
BUTHH MeIUIHHBL. [I0HATHE 0 HAYIHBIX METOHAX
MMO3HAHWS BEMIECTB U XUMUYECKUX PEAKIIHH.
[pencrasnenns 06 OONIMX HAYYHBIX MPHHIIAIIAX
MPOMBIIIJIEHHOTO HOHy‘{eHI/IH Bam-[eﬁmux BEC-
IECTB.

PackpbiBaTh poJib XMMHH B PEIICHUH SHEPreTHYC-
CKHUX, CBIPBEBBIX M DKOJIOTHIECKHX IPOOIIeM He-
JIOBEYECTBA, OMMCHIBATH OCHOBHBIC HAMPaBITe-
HUSI Pa3BUTHSI XUMIIECKOM HAYKH U TEXHOJIO-
THH.

[IpuMeHsTh npaBuiia 6e30MacHOro 0OpaIeHus ¢
BEIIECTBAMHU, UCIIOJIb3yEMbIMH B HOBCC)IHCBHOﬁ
JKU3HU, IpaBUJjia MOBE-




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBI pa3-
JeJ1 IPOrpaMMbl, M KOJIH4e-
CTBO 4aCOB, OTBOMOE HA
UX M3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

YenoBek B MUpE BELIECTB U MAaTEPUAIIOB: BaXKHEMN-
IIKe CTPOUTENIbHbBIE MaTePUabl, KOHCTPYKIINOH-
HBIE MaTepHabl, KPacKu, CTEKII0, KepaMuKa, Ma-
TepUabl AJIs 3NEKTPOHUKH, HAHOMATepUaIbl, Op-
raHMYeCKUe M MHUHEpaIbHBIE YIOOPECHUS.

XWUMHUs U 3I0POBbE YETOBEKA: TPAaBHIIA UCIIOIb30-
BaHM JICKapPCTBEHHBIX NIPETapaToB; mpaBmia 6e3-
OTIACHOTO HCIIONIB30BAHUS MPETapaToB OBITOBOH
XHMMHU B IOBCEIHEBHON JKH3HI

JICHUSI B IEJISIX 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
YMEHBIICHHS ¥ TIPEJOTBPALIEHHs] HX BPEIHOTO
BO3/EUCTBUS.

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

Vcnonb30Bath MOTydeHHBIE 3HAHUS U TIPEACTAB-
JeHus o cdepax IesTebHOCTH, CBI3aHHBIX C
HayKOil ¥ COBpEMEHHBIMU TEXHOJIOTHSIMH, 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 M3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCcsl

61emMe U IpeAaraTb BO3MOXKHBIC ITyTH €€ pelre-
HUSA
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