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INOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

- OenepasibHBIM 3aKOHOM OT 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoi
Denepanuny;

- [Ipuka3z Munoopuayku Poccun ot 17 05 2012 Ne 413 «O06 yTBepKaeHUn
beaepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAHAPTa CPEIHEr0 OOIIETOo
oOpa3oBaHUs»

- «KoHnenmus mpenogaBanus yaeOHOTO TpeMeTa « XUuMHUs» B 00pa30BaTelIbHbIX
opranu3zanuax Poccuiickon enepanuu, peaau3yonux OCHOBHbBIC
obmreoOpa3zoBaTenbHbIe MPOTpaMMb» (YTB pemeHneM Komnernn MuHIpocBeneHus
Poccuu, npotokois ot 03 12 2019 Ne [1K-4BH)

- [Ipumepnas nmporpamma BocnuTanus (0go0peHa peeHueM deaepaibHOro yaeOHo-
METOJUYECKOTO O0BEIMHEHUS TI0 001IeMy 00pa3oBaHuIo, mpoTokos ot 02 06 2020
Ne 2/20)

OcHOBY MMOJX0JI0B K pa3zpaboTke npuMepHoit padoueit mporpammbl COO 1o XuMuu,
K OIIPENENICHUIO 00IIel cTpaTeruu 00y4eHns, BOCIIUTAHUS U Pa3BUTHS
oOy4Jaronmxcs cpeAcTBaMu yueOHoro npeamera « Xumus» aiig  10—11 knaccoB Ha
0a30BOM ypOBHE COCTaBWIN KOHIeNTyalbHbIe nojioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, CoJIepKaHusl, pe3yJIbTaTOB OOy4YeHHS U TpeOOBaHUMN
K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB

- Canurapubivu nipaBuiamMu CII 2.4.3648-20 «CaHuTapHO-3IMAEMHUOIOTUYECKUE
TpeOOBaHMS K OpraHU3alUsIM BOCIIUTAHUS U O0yUYEHHUS, OT/IbIXa U 03/I0POBICHUS
JICTEH ¥ MOJIOJICKI;

- CanlluH 1.2.3685-21 «['uruennueckrie HOpMaTUBBI 1 TPEOOBAHUS K 00ECTICUCHHIO
0e30macHOCTU U (KMin) O€3BPEIHOCTHU JIJIsl YeJIOBEKa (PAaKTOPOB CPeabl OOUTAHUS;

B cooTBeTcTBUY ¢ JaHHBIMHU MTOJIOXKEHUsIMU padboyast mporpamma COO (6a30BbIi
YPOBEHB): YCTAaHABJIMBAET 0053aTeIbHOE (MHBAPUAHTHOE) MPEMETHOE COEpIKaHUE,
OTIpEJIEIISIET KOJIMYECTBEHHBIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXKIOM
ATane U3y4YCHHS TpeaIMeTa, IpeIyCMaTPUBACT IPUHIIUIIBI CTPYKTYPUPOBAHUS
COJIEpKaHUs ¥ paCIpeIeIICHUs ero 1o KjlaccaM, OCHOBHBIM pa3jiesiaM B TeMaM Kypca;
Ta€T MPUMEPHOE pacTpeieICHHe YICOHBIX YacOB M0 TEMATHYECKUM pas3jiesam,
PEKOMEHIyeT MPUMEPHYIO TTOCIICIOBATEIFHOCTh H3YUCHHSI OTACIIBHBIX TEM Kypca ¢
y4E€TOM MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH

y4eOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTer yuamuxcst 10— 11 kimaccoB; gaér
METOMYCCKYI0 HHTEPIIPETAIUIO 1IeJIeH N3yUeHHS TpeIMeTa Ha YPOBHE:
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO 00IIero 00pa3oBaHus,

CoJIep KaTeIIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS OCHOBHOMU
oOpasoBaTeabpHOI

IPOTpPaMMBbI CPEHETO 001Iero 00pa3oBaHus (JIMYHOCTHBIX, METAMIPEIMETHBIX,
MIPEIMETHBIX ), OCHOBHBIX BUIOB YU4e€OHO-IT03HABATEILHOU IEATEILHOCTH YICHHKA T10



OCBOEHHIO cojiepkanus npeaMera [1o BceM Ha3BaHHBIM MO3UIUSAM B IIpOrpamme
COO0JII0/IEHa IPEEMCTBEHHOCTD € pabodel mporpaMMoil OCHOBHOI'O OOLIETO
oOpa3oBaHusI 110 XUMUH (7151 8—9 Ki1accoB 00pa30BaTENbHBIX OPraHU3AIIHH,
0a30BbIl YPOBEHB)

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUSA»
XHUMHUYECKOE 00pa30BaHuE, MOTYy4aEMOE BbIITYCKHUKAMH CPEIHEN IIKOJIbI, SIBISETCS
HEOTHEMJIEMOM YacThIO UX 00pa3zoBaHHOCTH OHO CIY>KUT 3aBEPIIAIOIIUM 3TAIIOM
peann3alyy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH,
NPUCYIIUX LEJIOCTHOM CHCTEME XMMUYECKOTI0 00pa30BaHusl ITHU HEHHOCTH
KaCaroTCsl MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U 0011IEH
KYJbTYPBI YEJIOBEKA, & TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM cpene Peannsyercs xumuueckoe 00pa3oBaHUE yUalIuXcs
CpeIlHe! MIKOJIBI CPEeICTBAMU YUEOHOTO npeaMeTa « XUMUs», CoAepKaHue
Y TIOCTPOEHUE KOTOPOTO OINPEAEIICHBI B IPOrpaMMe C YYETOM CIIEM(PUKHA HAYKU
XUMUH, €€ 3HAUCHHS B TIO3HAHUU TIPUPOBI U B MATEPUATBHON dKU3HU 00IIIECTBa, a
TakXKe ¢ yu€ToM OOIIuX 11eJIel U MPUHITUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero oduiero oopazoBanus B Poccuiickoii denepanuu
MOJIOKEHUS O crielu(PUKe U 3HAYCHUN HAYKU XUMUU:

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 pojb B
COBPEMEHHOM UBUIIM3AINH, B CO3IaHUH HOBOM 0a3bl MaTepualibHOM KynbTyphl OHa
BHOCHUT CBOH BKJIaJ] B hOPMHUPOBAHUE PAIMOHAIIBHOT'O HAYYHOTO MBIIIUICHHUS], B
CO3JaHME LEJIOCTHOrO MPEACTABIEHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
MPUPOBI U YEJIOBEKA, KOTOPOE POPMUPYETCS B XUMUU Ha OCHOBE TTOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPY>KaIOILIETO

MHpa, OCO3HAHUS B3aUMOCBSI3U MEK]Iy CTPOCHUEM BEIIIECTB, UX CBOMCTBAMU U
BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHUSI TECHO B3aUMOJICHCTBYS C IPYTUMH
€CTEeCTBEHHBIMU HAyKaMU, XUMUS CTaJla HEOTHhEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIIEITHOTO TPY/Aa U KU3HH KaXkJI0T0 WieHa O0IIecTBa
CoBpeMeHHas XMMHUS KaK HayKa co3uaaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTUMI
HaIlpaBJieHa Ha peuieHue ra00aabHbIX MPO0JIeM YCTOHYMBOTO Pa3BUTHS
YEJI0BEYECTBA — ChIPHEBOM, SJHEPTETUUECKOM, TTUIIIEBOM, IKOJIOTUYECKON
0e30macHOCTH

Y OXPaHbI 3I0POBbS

B cootBeTcTBUM ¢ 00mMMU T1esiMu U ipuHInamu COO copepikanue mpeameTa
«Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHb U3YUYCHHS) OPHCHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MTOATOTOBKY O0YUYaIOIINXCsI, HEOOXOIUMYTO
UM JIJIs1 BHIPAaOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEHITHOTO BKIIOUCHUS B
KU3Hb

COIMyMa, TIPOJIOJDKEHUS 00pa30BaHUs B PA3IMYHBIX 00IACTSIX, HE CBA3aHHBIX
HETMIOCPEJICTBEHHO C XUMUEN

CocTaBnsomuMHy peaMeTa « XUMHE SBISIOTCS 0a30Bble Kypchl — «Oprannyeckas
xuMusi» 1 «OO0I11asg U HeopraHudeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM



CoJIep KaHMs KOTOPBIX SBJISTFOTCS OCHOBBI 0a30BOM HAYKH: CUCTeMa 3HAHUU T10
HEOPTraHWYECKON XUMHH (C BKIIOYEHHEM 3HAHUN U3 00I1Iel XUMUN) U OPTraHUYECKOU
XUMUH

dopmupoBaHUE TaHHOM CUCTEMBI 3HAHUN IIPU U3YUEHHUHU NIPEAMETa 00eCIeUnBaeT
BO3MOYKHOCTh PacCMOTPEHMSI BCETO MHOI000Opa3us BELIECTB HA OCHOBE OOIMX
IIOHATUH, 3aKOHOB U TEOPUN XHUMUU

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumus» 1 «O0mas u
HEOpraHu4yecKas XUMHsD» COPMUPOBAHA B IPOrpaMMe Ha OCHOBE CUCTEMHOTO
HOJIX0/1a K U3YUEHHUI0 yueOHOro MaTepuaia U 00yCcIoBIIEHAa UICTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUU Ha OIMpPEeIEHHBIX TEOPETUIECKUX YPOBHAX Tak,
B KypC€ OpraHM4eCKON XMMHH BEIIECTBA pACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX COEMHEHMI, a TAK)KE Ha YPOBHE
CTEPEOXUMUYECKUX U JIEKTPOHHBIX NPEICTABICHUN O CTPOEHUHU

BeniecTB CBeZieHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX JAl0TCs B

Pa3BUTHHU — OT YIJIEBOAOPOJIOB J0 CIOKHBIX OMOJIOTrMYECKH aKTUBHBIX COCIMHEHUN
B kypce opranndeckoil XMMHUU MOJTy4aroT pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOM
LIKOJIE IIEpPBOHAYAJIbHBIE

MPEACTABICHUS O XUMUYECKOU CBSI3H, KJIIACCU(PUKAIMOHHBIX TPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON peaKun

[lox HOBBIM YTJIOM 3pEeHUS B IPeAMETE «XUMHUsD» 0a30BOT0 YPOBHS pacCMaTpPUBAETCS
U3YYEHHBII B OCHOBHOM IIKOJIE TEOPETUYECKUN MaTepual U (paKTOJIOTHUECKHE
CBEJICHUS O BEIIECTBAX U XUMUYECKON peaKuu

Tax, B yacTHOCTH, B Kypce «O0m1ast 1 HeopraHMuecKast XUMHsD) yJaIumMcs
MIPENOCTABISAETCS BO3MOKHOCTD

OCO3HaTh 3HAYEHUE MEPUOINUYECKOTO 3aKOHA C 00ILETEOPETUUECKUX U
METOJI0JIOTUYECKUX MMO3ULUH, TTy0Ke MOHATh UCTOPUYECKOE U3MEHEHHUE (DYHKIUH
ATOTrO 3aKOHA — OT 0000IaroIIel 0 0OBSICHSIONEH U IPOTHO3UPYIOILIEH

Ennnas cuctema 3HaHUM O BaXKHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAax M PUMEHEHHH, a TAKKE O XUMUUYECKUX PEAKLHSX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX POTEKaHUs AonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenTamu
COJIep KaHMsl, MMEIOIUMU KyJIbTYPOJIOTMYECKUI U PUKIIATHON XapakTep

DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUU C APYTUMU HaAyKaMu,
PACKpPBIBAIOT €€ POJIb B MO3HABATEIHLHOMN U MPAKTUUYECKOMN JEITEILHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHUS K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPUIOKEHUI XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOI1IECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKU OCMBICTMBATH MH(OPMAIIUIO U IPUMEHSITh €€ ISl TIOTIOJIHCHUS 3HAHUH,
pELIEHUS UHTEJUICKTYJIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIEA0BATEIbCKUX 3a/1a4

B uenom coneprkanue yueOHOTo mpeaMera « XuMus» TaHHOTO YPOBHS U3YUYESHHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHKE Y YUALTUXCSI MUPOBO33PEHUYECKON OCHOBBI IS
NOHUMaHUs GUI0COPCKUX UIEeH, TAKUX KaK: MaTEPHUAIbHOE €MHCTBO
HEOPraHUYECKOTO M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEILIECTB UX



COCTaBOM M CTPOECHHMEM, IT03HABAEMOCTh PUPOIHBIX SIBICHUI MYTEM SKCIIEPUMEHTA
U PEeILICHUs MPOTUBOPEUUI MEXITy HOBBIMH (PaKTaMU U TEOPETUYECKUMHU
IPEINOChUIKaMH, OCO3HAHHE POJIM XMMHUU B PELICHUH 3KOJOTHYECKHUX MpobiieM, a
Takke MpobJieM cOepeKEeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB
B mane pemieHus 3aa4 BOCOIUTaHUS, PA3BUTHUS U COLUANTM3AIMH 00YJaIOIIUXCS
MPUHATHIE TPOTPAMMOM IMOIXO0AbI K ONPEIEICHUIO COIEPKaHNS U TOCTPOCHHUS
npeaMeTa npeaycMaTpUBaoT (OPMUPOBAHUE Y YUAIINXCS YHUBEPCATbHBIX YUEOHBIX
NEeNUCTBUN, UMEIOIINUX 0a30BOE 3HAYCHUE JIJIsl PA3IUUYHBIX BUIOB JIEATEIbHOCTH:
petieHust mpoOseM, TOUCKa, aHaIM3a U 00paboTKu HOPMALIMK, HEOOXOAUMBIX IS
NPUOOPETEHUS OIbITA MPAKTUUECKON U UCCIAEA0BATEIBCKOMN IEATEIbHOCTH,
3aHUMAIONIEN Ba)KHOE MECTO B MO3HAHUU XUMHHU

HEJIN U 3AJAYHN YYEBHOI'O HPEIMETA «XUMMUSA»

B npaktrke npenongaBaHus XMMUM KaK B OCHOBHOM, TaK U B CPEHEN IIKOJIE, IPU
OIPEIENICHUH COAEP/KATEIBHON XapaKTEPUCTUKH LIeJIeH U3YUEHUS TIPEeIMETa
HaIlpaBJICHUEM NIEPBOCTENEHHON 3HAUUMOCTH TPAIULUOHHO PU3HAETCS
(dbopMHpOBaHNHE OCHOB XMMHUECKON HAYKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHUA,

IIPaKTUYECKOM AESITENIbHOCTH YeJIOBEKa M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJlbTypbl C METOIMYECKON TOYKH 3PEHUS TAKOM NOAXO0J K OIIPEAEIICHUIO LIeJIen
U3YYEHUS IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM

CorlacHO TaHHOW TOYKE 3pEHUS TNIABHBIMU LIETSIMU U3YUYEHUS IIPEAMETA « XUMHUSD) B
CpeaHeil 1Kose Ha 6a30BOM YPOBHE SIBISIFOTCS:

1. ¢popmMupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUM KaK BaKHEUILEH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHUPa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE MIOHATHS,
(byHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHUE S3bIKa HAYKH, YCBOCHUE U
NOHMMaHHE CYLTHOCTU JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOI0 XapaKTepa,
O3HAKOMJICHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS,

2. ¢dopMupOBaHUE U PA3BUTHE MIPEICTABICHU O HAYYHBIX METO/IaX MO3HAHUS
BELIECTB U XUMHUECKUX PEaKINid, HEOOXOAUMBIX JJIsl IPUOOPETEHUs] YMEHU
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUYECKUX SIBJICHHUM, UIMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMIOBCEAHEBHOMN KU3HU;

3. pa3BHUTHE YMEHUMN U CIIOCOOOB JCSITEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
00BSCHEHHEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOJIO/IEHUEM TTpaBuil 0€30MacHOr0o
oOpalleHusI ¢ BEIeCTBaMHU

Hapsiny ¢ aTuMm conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a]1a4 U3yUeHHUSI
IpeaMeTa B MPOrpaMMe YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
OPUOPUTETAMHU B CUCTEME 001Iero cpeHero oopasopanus CerosiHs B MpenojaBaHuu
XUMUHU B OOJIbIIICH CTETIEHU OTAAETCS MIPEANOUTCHUE TPAKTUUECKON KOMIIOHEHTE
coJiepkaHusi 00y4eHusi, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBIMTYCKHHKA IIKOJIbI,
BJIQ/ICIOILETO HE HA0OPOM 3HAHU, a (HYHKIIMOHATLHOW IPaMOTHOCTBIO, TO €CTh
croco0aMu U YMEHHUSIMU aKTUBHOTO MOTYYEHUsI 3HAHUM 1 IPUMEHEHHUS UX B
peanbHON XKU3HM JJIS PEIIEHUs MPAKTHYECKUX 3a/1a4
B 3T0M# ¢BsI3M NpU U3yUYEHUU NIpeaMeTa « XUMUD) JOMUHUPYIOILEE 3HAYCHUE



MPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:

- ajanTanus o0yJaroumxcs K yCJIOBUAM TMHAMUYHO Pa3BUBAIOIIETOCS MUPAa,
dbopMHUpOBaHNE MHTEIUICKTYaIbHO Pa3BUTOMN JTMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY PUHSITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

- opMupoBaHuE y 00YyHaIOMIUXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIINN),
UMEIOIINX YHUBEPCATTLHOE 3HAYCHUE JJI PA3IMYHBIX BUOB JACSITCIBHOCTU: PEIICHUS
npo0OJieM, MorcKa, aHajau3a U 00paboTKu nHPopMaru, HEOOXOAUMBIX IS
NPUOOPETEHUS OIbITA ACSITEIIbHOCTH, KOTOpask 3aHMMAET BaXKHOE MECTO B MTO3HAHUU
XUMUH, a TAKXKE JJIS OTICHKU C TIO3UITUN AKOJIOTHIECKOM 0€30IMacHOCTH XapaKTepa
BJIUSIHUSA BEIIECTB U XUMUYECKUX

MPOIIECCOB HA OPTAaHWU3M UYEJIOBEKA U IPUPOAHYIO CPEIy;

- pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCsl: CTIOCOOHOCTH CAaMOCTOSITEIILHO MPUOOPETATh HOBBIC
3HAHMS 10 XUMHUHU B COOTBETCTBHUH C

YKU3HEHHBIMU MMOTPEOHOCTSIMU, UCIIOJIb30BaTh COBpEeMEHHbIE HH(DOPMAITMOHHBIE
TEXHOJIOTHH JIJIs TIONCKA M aHAJIW3a Y4eOHOW W HayIHO-TIOMYJIIpHOW HHpOpMaIuu
XUMHUYECKOTO COJICP KAHMS;

- (popMupOBaHUE U pa3BUTHE y O0YUYAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEO0OXOMMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUU U TIPOBEJICHUN XUMUYECKOTO
HKCIIEPUMEHTA;

- BOCIIUTAHHUE Y OOYJArOIIHUXCS YOS)KIEHHOCTH B TYMaHHUCTHYCCKOU
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH TI100aIbHBIX MTPOOJIEM
PaIMOHAIBHOTO TTPUPOIOTIOIL30BAHMSI, TIOTIOJTHEHHS YPHEPTETUHICCKUX PECYPCOB U
COXpaHEHUs PUPOJHOTO PABHOBECHSI; OCO3HAHMS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHUS K MPUPOJIE U CBOEMY 3JI0POBbBIO, a TAKKE MPUOOPETCHHUSI OTbITA
WCITOJI30BAHUS MTOJTYUCHHBIX 3HAHUH 711 IPUHSITHS TPAMOTHBIX
pEIICHUI B CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMU
e u 3a1a9m U3ydeHUS MIPEAMETa « XUMHSD TTOTYIUITH TOIPOOHYIO
METOMYCCKYI0 HHTEPIIPETAIHIO B paselie mporpaMmbl «IlmanupyemMblie pe3yabTaThl
OCBOCHHSI TPEIMETay, Oarogapsi ueMy o0ecredeHo Y€TKOe MPEJACTABICHHUE O TOM,
KaKue 3HaHWS ¥ YMEHUS UMEIOT TPSIMOE OTHOIIICHUE K peaTnu3alii KOHKPETHOMN TEIH

MECTO YYEBHOTI'O IIPEJIMETA «XUMUS» B YYUEBHOM IIJIAHE
B cucteme cpeanero o6iero oopa3zoBanus « XuMuUs», u3ydaeMas Ha 6a30BOM
YpOBHE, ITPU3HaHA 00s13aTEILHBIM YICOHBIM MTPEAMETOM, BXOJISIIIIUM B COCTaB
npeaMeTHon obnactu «EctecTBeHHBbIE HAyKW» Y YeOHBIM TJIAHOM Ha €€ N3y4YeHUe
oTBeJZIeHO 68 yueOHBIX yacoB, 1o 1 yacy B Henento B 10 u 11 kmaccax

IMNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
«XUMMUSD»

®I'OC ycranaBiuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUS 00YUYaIOIUMHUCS
IIporpaMM cpeJiHero od1iero oopazoBaHusi (JIMYHOCTHBIM, METAIPEAMETHBIM U



npeaMeTHbIM) HaydHo-MeTo1nueckoii OCHOBOM JIs pa3padOTKU MIIaHUPYEMBIX
pe3yAbTaTOB OCBOCHHUS MPOTPaMM CPEAHET0 O0IIEro 00pa30BaHuUsl SIBISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOJXO0/T

JIMYHOCTHBIE PE3YJIbTATbBI
B cooTBeTCTBUU € CUCTEMHO-IESATEILHOCTHBIM MTOAX00M BCTPYKTYPE JIMYHOCTHBIX
pPE3yJAbTATOB OCBOCHUS MIpeAMETa « XUMHUS «HA YPOBHE CPEJIHETO OOIIEro
0o0pa30BaHUs BBIJICICHBI CIEAYIONINE COCTABISIONINE:
— OCO3HaHHE 00YYAIOIIUMUCS POCCUICKON IPaXKIaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH UCAMOOIIPENEIIEHUIO;
— HaJIMYUEe MOTHUBAIIUU K 00YUYEHUIO;
— IIeJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMIA 0a30BOM HAYKU XUMUMU;
— TOTOBHOCTb M CIIOCOOHOCTb 00YUYarOIIUXCsl PYKOBOJACTBOBATHCSI B CBOCH
JEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAMHU, IPUCYIIIUMU IIETOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;
— HaJIM4Ke MTPaBOCO3HAHUS HKOJIOTUUECKON KyIbTYpPbl U CIOCOOHOCTH CTaBUThH IIEJIH
U CTPOUTH KU3HEHHBIC IIAHBI
JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MTpeAMETA « XUMHUS IOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCITUTATENbHOMU JeaTeIbHOCTU. OpraHu3alui B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U
ujeagsaMu POCCUMUCKOTO TPaKIaHCKOTO 00IIECTBA, TPUHSATHIMU B OOIIECTBE
HOPMAaMH U MPpaBUIIaMU MTOBEJCHUS, CIOCOOCTBYIOIIMMU IIPOIIECCaM CaMOIO3HAHUA,
CaMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0yUYaIOIIUXCA
JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MTPEAMETa « XUMHUS» OTPAKAIOT
c(hOpMHPOBAHHOCTH OTIBITA TTO3HABATEILHON U MPAKTUYECKON JIeATeTbHOCTH
00y4Yaromuxcs Mo peaanu3aliu TPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:
1. I'paxaaHCKOro BOCIMTAHMS:
— OCO3HaHUS 00yYarOUIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MTPABOIOPSAIKY;
— TIPEACTABICHUS O COIMAIBbHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN
B KOJIJICKTUBE;
— FOTOBHOCTU K COBMECTHOW TBOPUYECKOU JEATETLHOCTH MPU CO3JaHUU YUSOHBIX
MPOEKTOB, PEIIEHNN YUCOHBIX U NMO3HABATEIbHBIX 33/1a4, BHITIOJTHEHUN XUMUUECKUX
HKCIEPUMEHTOB;
— COCOOHOCTH NMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTyMEHTBI
JIPYTUX TIPU aHAJU3€ PA3TUYHBIX BUJIOB YUECOHOM JAEATEILHOCTH;
2. ITaTpHOTHYECKOT0 BOCIIMTAHUS:
— IIEHHOCTHOI'O OTHOIIEHHUS K UICTOPUYECKOMY ¥ HAyYHOMY HACJICIUIO
OTE€UYECTBCHHON XMMUH;
— YB@KEHUS K MPOIECCY TBOPUYECTBA B 0OJACTH TEOPUHU U TIPAKTUIECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTHIXKEHUSI HAYKU €CTh Pe3yJIbTaT
JUTUTEIIbHBIX HAOIO/IEHNH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U IPAKTUKOB;



— MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIONIEM aHAINU3E
uH(OpMAaIUH O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;
3. lyX0OBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— HPABCTBEHHOTO CO3HAHUS, STUYECKOTO OBEICHNUS,

— CTMIOCOOHOCTHU OIICHUBATH CUTYAIlUH, CBI3aHHBIC C XUMUYCCKUMH SIBICHHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

— TOTOBHOCTHU OLICHUBATH CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ATUX
MIOCTYTKOB;

4. @opMupoBaHNs KYJbTYPHI 310POBbS:

— MOHUMAaHMSI LICHHOCTEN 3/I0pOBOT0 U 6€30MacHOro 00pas3a KHU3HU;
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pH3ndIecKoMy H
MICUXUYECKOMY 3710POBbIO;

— coOroIeHUS TIPaBIIT 0€3011aCHOT0 0OpaIeHUs C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

— MOHUMAaHMUSI [ICHHOCTH TIPaBUJI MHAUBUIYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIFOACH; OCO3HAHUS
MOCJIEACTBUN U HEPUSITUSL BPEIHBIX PUBBIYEK (YIOTPEOIEHUS aJIKOTOJI,
HApPKOTHKOB, KypEeHHS);

5. TpyaoBoro BociMTaHusi:

— KOMMYHHKAaTUBHON KOMITIETEHTHOCTH B Y4E€OHO-UCCIIE0BATEIbCKOM
JeSATEeIbHOCTH, OOIIIECTBEHHO OJIE3HOM, TBOPUECKOU U PYTUX BUAAX JACSATEIBHOCTH;
— YCTAaHOBKH Ha aKTUBHOE YYaCTHUE B PEIICHUU MPAKTUUECKUX 3a]1ayu COI[UaTbHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY U3YyUECHUIO NMPpodeccuil pa3auyHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM TI0 XUMHUHU;

— YBaXXEHUS K TPYIY, JIIOASAM TPyAa U pe3ysibTaTaM TPYJI0BOW NEATEIIbHOCTH;

— TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUAYAJTLHOU TPAEKTOPUM 0Opa3oBaHUs,
Oynyie mpodeccuu 1 peanu3aini COOCTBEHHBIX KU3HEHHBIX MJIAHOB C yU4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEHN
00IIIeCTBA;

6. JK0JI0rH4eCcKOro BOCIIUTAHMS:

— IKOJIOTUYECKH 1€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOE, KAK UCTOUHHUKY
CYILIECTBOBAHMUS )KM3HH Ha 3€MIIE;

— MOHUMAaHHUS TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOJieM, BIUSHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COLIMATIBHOM CPE/IbI;

— OCO3HaHUS HEOOXOUMOCTH MCTIOIB30BAHUS TOCTUKEHUN XUMHH JIJIS1 PEIICHMUS
BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIL30BAHUS;

— AKTUMBHOT'O HENPUATHS JEUCTBUN, MPUHOCAILINUX BPEJ] OKPYKAIOLIEH ITPUPOTHON
cpelne, yMeHHs IPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTUYECKUE TTOCIIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUN U NIPENOTBPAILATh UX;

— HaJIU4US Pa3BUTOrO HKOJOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIBITA JIEITEIHLHOCTH KOJIOTHYECKON HANIPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS



UMU B TIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLIUAIBLHON MPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMopoOuu;
7. LlecHHOCTH HAY4YHOI'O NIO3HAHUA:
— c(hopMHPOBAHHOCTU MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;
— MOHUMAaHHUSI CTIeNU(UKA XUMHUHU KaK HAyKH, OCO3HaHMs €€ PO B pOPMUPOBAHUU
PaLMOHAJIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IEJIOCTHOTO IPEJCTaBICHUs 00
OKpPYXAaIOILEM MUPE KaK O €JUHCTBE MPUPObI U YEIIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pPEeLIeHUH NPoOJIEM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;
— yOexxaEHHOCTU B 0CO00H 3HAUMMOCTH XMMUU JIJIsl COBPEMEHHOW LIMBUIIN3ALIMU: B
e€ TYMaHUCTUYECKOW HAIIPaBJICHHOCTU U BaKHOU POJIM B CO3JJaHUU HOBOU 0a3bl
MaTepUaIbHON KYJIbTYpbI, pEIICHUHN TTI00aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS
YEJI0BEYECTBA — CBIPbEBOM, YJHEPTETUUECKOM, MTUIIEBOM U DKOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTHUH MEIHULIMHBI, 00ECIIEYEHUH YCIOBUN YCIIEIIHOIO TPYyia U
HKOJIOTUYECKU KOM(POPTHOM MKU3HU KaXkI0T0 WieHa OOIIEeCTBa;
— €CTECTBEHHO-Hay4YHOW IPAMOTHOCTH: TOHUMAaHUS CYIHOCTH METOJIOB TO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOIy4aeMble
3HAHMS J1s1 aHAIU3a U OOBACHEHHMS SIBJICHUI OKPYXKAIOIEro MUPa U IPOUCXOIAIINX
B HEM M3MEHEHUI; YMEHUS JelIaTh 000CHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE Hay4YHbBIX
(aKkTOB M UMEIOIMXCSI TAHHBIX C LIEJIbIO OJYyYEHUs TOCTOBEPHBIX BBIBOJIOB;
— CIIOCOOHOCTH CaMOCTOSITENIBHO UCII0JIb30BaTh XUMHUYECKUE 3HAHUSA JIsl pEIIEHUS
po0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALIUAX;
— MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM JAESITEIBHOCTH;
— FOTOBHOCTHU U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTUBHOMY I1OJIYyYEHHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;
— MHTEpeca K 0COOCHHOCTAM TPY/la B pa3IudHbIX chepax npopecCuoHaIbHON
NEATEIbHOCTH

METANPEAMETHBIE PE3YJIBTATBI
MetanpeaMeTHbIE pe3ynbTaThl OCBOCHUS Y4eOHOTO npeaMeTa « XUMUs» Ha yPOBHE
CpeaHero oo11ero 0opa3oBaHus BKIFOYAIOT:
3HAYMMBbIE JJ11 (POPMUPOBAHUS MUPOBO33PEHUS OOYHAIOIINXCS
MEXIMCUUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLIeHAYYHbIE TIOHATHUS, OTPaXKaoII1e
LEJIO0CTHOCTh HAyYHON KapTUHBI MHpa U cenu(UKy METOJ0B MO3HAHUS,
UCITOJI3YEMBIX B ECTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUSL, SIBICHHE,
npoliecc, CUCTEMa, Hay4YHbIN (aKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAO0IEHEe, U3MEPEHUE, IKCIIEPUMEHT U AP );
yHHUBepcajbHble yueOHbIe NeCcTBUs (TT03HABATENbHbIE, KOMMYHHUKATHUBHbIE,
peryisiTUBHbIE), oOecneunBaroye GopMupoBanre QyHKIIMOHAIBHON IPaMOTHOCTH
U COLMATbHON KOMIETEHIIMH 00YYaoIINXCsl; CIIOCOOHOCTh 00YYarOIINXCs
UCITI0JIb30BaTh OCBOCHHBIE MEXANCLIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U
YHUBEpCAIbHBIC YUEOHBIC IEUCTBUSI B TIO3HABATEILHON U COIMAILHOMN MPAKTHKE
MetanpeameTHble pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICUCTBUSIMU



Osnaodenue ynusepcanbHblMu y4eOHbIMU NO3HAGAM E/IbHOIMU OCUCH GUAMU:

1. ba3oBbIMH JIOTHYECKUMHU J€iCTBUSIMM:

— CaMOCTOSITEIHLHO (POPMYIUPOBATH U aKTyTM3UPOBAThH MPOOJIEMY, BCECTOPOHHE &€
paccMaTpHBaTh;

— OMPENEIATH LEJIH JIeSITEILHOCTH, 3a]1aBasi HapaMeTPhbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

— HUCITIOJIB30BAaTh IPU OCBOEHUY 3HAHUIN MPUEMBI JJOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTepHbIE TPU3HAKU MOHIATUI U yCTaHABIMBATh UX B3aUMOCBSI3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS sl OOBSICHEHUS OTAEIBHBIX (PAaKTOB U
SIBJICHUU;

— BBIOMpATh OCHOBAHMSI M KPUTEPUH TSI KITACCH(PUKAIIMH BEIIECTB M XUMUYECKHUX
peakuuit;

— YCTaHaBIMBAaTh NPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY N3yUYaeMbIMU SIBIICHUSIMU;
— CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHbBIC, J€AYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3AKOHOMEPHOCTH U TPOTHUBOPEYUHS B PACCMATPUBAEMBIX SIBIICHUSAX,
dbopMyIIHpOBaTh BEIBOJBI U 3aKJIIOUCHUS,

— IPUMEHATH B IPOLIECCE TO3HAHUS UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPE/ICTABICHUS — XUMUYECKUMA
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyia, ypaBHEHUE XUMUUYECKON peakiiuu
— MPU pPEeIIeHUH YUeOHBIX MMO3HABATEIBHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MTPECTABIICHUS 1JI BBISIBICHUS XapaKTEPHBIX MTPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKIU;

2. Ba30BBIMH HCCJIEA0BATEILCKHMH JeHiCTBUAMM:

— BJIAJ€Th OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX
peaKIuu;

— GopMyIUPOBATH LI U 33]]a4U UCCIIEOBAHUS, UCTI0JIb30BATh MMOCTABICHHBIC U
CaMOCTOATENHEHO CHOPMYITHUPOBAHHBIE BOMIPOCHI B KAUYECTBE MHCTPYMEHTA IMMO3HAHUS
¥ OCHOBBI 11 (POPMHUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABUIILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

— BJIAJETh HaBbIKAMU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U MIPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUS HAOII01aTh 32 XOJI0M
MpoIiecca, CaMOCTOSTEIbHO MTPOTHO3UPOBATh €ro pe3yJbTart, PopMyIupoBaTh
000011IeHUsT U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHNSA,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

— MpUOOpeTaTh OMBIT YUSHUUECKOU NCCIEA0BATEIbCKOM U TPOSKTHOM
NEATEIIbHOCTH, MPOSIBIIATH CHIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMUYHBIX METO0B
MO3HAHUS;

3. IIpuémamu padorTsl ¢ HHGOpMALHE:

— OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX MHGOPMAINY (HAYIHO-TIOMYJIIpHAs
JUTEpATypa XUMUUYECKOTO COIepIKaHUs, CIIpaBOYHbBIE TTOCOOus, pecypchl MHTepHeTa),
aHaJIM3UPOBaTh MH(DOPMALIMIO Pa3IMYHBIX BUIOB U (hOPM IIpeACTaBICHUS,
KPUTHYECKHU OLEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

— GopMyJIUPOBATH 3AMPOCH] U IPUMEHATH PAa3IMYHbIC METOJIBI TPU TTOMCKE U 0TOOpE



uH(pOopMaIuu, He0OXOIMMO JIJIST BRITIOJIHCHHS YIEOHBIX 3374 OMPEACIEHHOTO TUTIA;
— npuoOpeTaTh OMBIT UCIIOIb30BaHUS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITEJILHO BEIOMPATh ONTUMAJIbHYIO (pOpMY TpecTaBlICHUs HHPOopMaIiu
(cxemsl, TpadvKH, TUAarpaMMbl, TAOJIHIIBI, PUCYHKH U T 11 );

— WCTIOJB30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPH PAd0TE ¢ XMMHUIECKOM
nHpopMarme: MPUMEHAITh MEKIIPEeIMETHbBIC ((PU3NUEeCKHue 1 MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOpMYIIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

— HMCIIOJIH30BaTh M MPEeoOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATrJISIHOCTH

Ognaodenue ynugepcantbHblMu KOMMYHUKAMUGHBIMU OCTICHGUAMU:
— 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOW TEMBI B XOJI€ 1Majiora u/uiu
JTUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYINPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO
BBITNIOJIHEHMSI IPEIJIOKEHHOM 3a/1a4;
— BBICTYIIATh C MPE3EHTallMel pe3yIbTaTOB O3HABATENIbHOMN 1€ TEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENTEHO U COBMECTHO CO CBEPCTHUKAMU MIPH BHITIOTHEHUH
XMUMHYECKOTO KCIIEPUMEHTA, PAKTUYECKON pabOThI IO UCCIIET0BAHUIO CBOICTB
M3y4aeMbIX BEIECTB, pEAU3alMy y4eOHOTO MPOeKTa U (POPMYJINPOBATH BHIBOJIBI 110
pe3yabTaTam MPOBEAEHHBIX UCCIIETOBAHUN IMMyTEM COTTIACOBAHMSI MIO3UILIMN B XO€
oOCy>KIeHHUsI 1 0OMEHa MHEHUSIMU
Ognaoenue ynueepcaivHblMu peyiamueHblMU 0CHUCMEUAMU:
— CaMOCTOSATEIbHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO O3HABATEIBHYIO
JeSITEIbHOCTb, OTIPEIeNisas €€ 1eNI U 3a7jaui, KOHTPOJIMPOBATh U TI0 Mepe
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPEIaraéMblil alrOpuT™M JeUCTBUI MpU
BBITNIOJIHEHUH YU4€OHBIX M UCCIIEI0BATENbCKUX 33/]1a4, BbIOUpaTh HanboJsee
3¢ (HeKTUBHBIN CIOCOO UX PEIICHHS C YYETOM MOTYUYEHUSI HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;
— OCYUIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIN3a 1
CaMOOIICHKHU

NPEIMETHBIE PE3YJIBTATHI
[TpenMeTHBIC pe3yabTaThl OCBOCHHUS IPOTPAMMBI CPETHETO O0IIETO 00Pa30BaHUS 10
XUMHH Ha 6a30BOM ypOBHE OPHUEHTUPOBAHBI Ha 00eCIeueHUE MPEUMYIIECTBEHHO
o011eo0pa3oBaTeabHON U O0IIEKYIBTYPHON MOJTOTOBKY 00YUYaIOIIUXCSI

OnHu BKIIIOYAIOT: crierupuyecKue sl yueOHOTo mpeaMera « XuMus» HaydHbIe
3HAHMS, YMEHHUS U CITOCOOBI ICHCTBUI IO OCBOCHUIO, HHTEPIPETALIUN U
npeoOpa30BaHUIO 3HAHUH, BUBI JEATESILHOCTH 10 TIOJTYICHHIO HOBOTO
3HAHWS ¥ PUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX
CUTYaIMsIX, CBI3aHHBIX ¢ XMMHUEH B mporpamme npeIMeTHbIE pe3yIbTaThl
MIPEICTABIICHBI TI0 TOJIaM U3yYCHUS

10 KJIACC
[IpenmeTHBIC PE3yIbTaThl OCBOCHHS Kypca «OpraHndeckast XUMHUs OTPaXKaroT:
1) chopmuposannocme npedcmasnenuii: 0 XAMAIECKOW COCTABIISIOMIEH



€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, POJIA XMMUU B ITO3HAHWUH SIBJIICHUI IPUPO/IbI,
B (D)OPMUPOBAHUY MBIIUICHHS U KYJIBTYPbl JUMYHOCTH, €€ PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOI1 JIJIsl pelIeHHs MPAKTUYECKUX 33a]1a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0pPOBBIO U MIPUPOJIHOMN Cpelie;

2) g1adeHue CUCTEMON XUMUYECKUX 3HAHUH, KOTOpasi BKIFOYALT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUI 3JIEMEHT,

aToM, 3JIEKTPOHHAsI 000JI0UKA aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUILIATEIEHOCTh, XUMHUYECKAs CBA3b, CTPYKTYpHAs

dbopmyna (pa3BEpHyTas U COKpaniéHHas), MOJb, MOJISIPHAs: Macca, MOJIIPHBIN 00bEM,
YTIEPOJIHBIN CKENET, PYHKIIMOHANIbHAS TPYIIA, PaAuKal, U30MepUs, U30MEpHI,
TOMOJIOTUYECKHUNA P, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOA- U a30TCOACPKAIIIE
COEIMHEHNS, MOHOMED, NTOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHHUS ); TEOPHH U 3aKOHBI (TEOpUs CTPOCHHS OPraHMYECcKuX Bemects A M
ByTnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3BIK XUMHMH; MUPOBO33PEHUECKHUE 3HAHUS, JIEKALINE B OCHOBE IOHUMAaHUs
NPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DAKTOIOTMUECKUE CBEACHUS O
CBOMCTBax, COCTaBe,

MOJIYYeHUH U O0€30M1aCHOM HCIOJIb30BAaHUU BaKHEHUIIIUX OPTraHUYECKHUX BEILECTB B
OBITY M MPAKTHYECKOU JEATEIbHOCTH YEIOBEKA;

3) chopmuposannocms ymeruil 6bi16/15Mmb XapaKTePHbIE PU3HAKYU TOHITHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb306aNb COOTBETCTBYIOIINE MMOHATHUS TIPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

4) cihopmuposannocme ymenuti UCHOIb306aMb XUMHIECKYIO CUMBOIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHYTOH, COKpaIIEHHON) (hOPMYJT OPraHUYECKHUX BEIIECTB U YPABHEHUI
XUMHUYECKUX PEAKLINN; U320Masaueams MOJAEIN MOJIEKYJI OPraHUYECKUX BEIIECTB
JUISL WJUTEOCTPALMUA UX XMMHUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

5) cpopmuposannocms ymenuil yemanasiusanms MPUHAIISKHOCTD U3yUECHHBIX
OpTraHWYECKUX BELIECTB 10 UX COCTaBY U

CTPOEHHIO K ONPEACIEHHOMY KJIacCy/Tpynie cCOeqUHEHUH (YIIIeBOI0POIbI,
KHCIIOPOJI- U a30TCOAEPIKALIUE COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COETUHEHU );
dasamb UM Ha3BaHus 10 cucrematndeckoit Homenkiarype (IUPAC), a taxxke
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS OTACIBHBIX OPTAHUYECKUX BEIIECTB (ITUIIEH,
MIPOTTUJICH, alleTHIICH, STUICHTIIUKOJIb, TIUIEpUH, (PeHO, (opMabIeTHI,
aneTanbJerul, MypaBbUHAS KUCIIOTA, YKCYCHAs KUCIOTa, OJIEMHOBAs KUCIIOTA,
CTeapUHOBAasl KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IeJUTI0103a, TIUILKH);

6) cdhopmuposarnnocmo ymenus onpedensins BUIbI XUMUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);

7) cghopmuposannocmo ymenus npuMeHsms MOJIOKESHUS TEOPUH CTPOCHUSI
oprannveckux BemectB A M bytnepoBa niist 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;

8) cdhopmuposarnnocmo ymenuii xapakmepuzosams COCTaB, CTpOCHUE, (HUBNIECKUE U
XUMHUYECKUE CBOMCTBA TUITUYHBIX



MIPEICTaBUTENICH PA3TUIHBIX KJIACCOB OPTAaHMYECKUX BEIMIECTB (METaH, 3TaH, STUJIEH,
MIPOMMJICH, alleTujeH, OyraaueH-1,3,

MeTunoyTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUJIICHTIIUKOIb, TIUIEPUH, PEHOIT,
aleTanbAeTU, MypaBbUHAsl U YKCYCHAsl KMCIIOTHI, TJIFOK03a, KpaxMmall, LeJUIi0103a,
aMUHOYKCYCHasI KUCJIOTA); WLTIOCMPUPO8ams TCHETHUECKYIO CBSI3h MEXKTy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C UCTIOIB30BAHHEM
CTPYKTYPHBIX (OpMYT;

9) chopmuposannocms ymenus xapakmepuzo8ams ICTOYHUKHU YTIIEBOIOPOIHOTO
CBIpbs (HE(DTh, MPUPOTHBIN Ta3, YyroJib), CIIOCOOBI UX MEPEePaAOOTKH U MPAKTUIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

10) cpopmuposannocms ymenuti npogooums BEIMUCICHHS 10 XUMHYECKIM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOJAYKTa
pPEaKINy 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB
WJIM TIPOAYKTOB PEaKITHH);

11) cqpopmuposannocme ymenuii 1adems CUCTEMOMN 3HAaHUKA 00 OCHOBHBIX METOAAX
HAyYHOTO MTO3HAHHUS, UCIIOTh3yEMbIX B

XUMUU TIPU U3YyYEHUH BEIECTB U XUMUYECKUX SIBJICHUH (HaOJI0/IeHUE, N3MEpPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHMUE ), UCHOIb3068AMb CUCTEMHBIC XUMUYECKHE 3HAHUS IS
MIPUHATHUS PEIICHUA B KOHKPETHBIX )KM3HEHHBIX CUTYAITUSAX, CBI3AHHBIX C
BEIIIECTBAMU U UX IPUMEHEHUEM;

12) cghopmuposannocmo ymenuii cobnrooams npasuia NoabL30BaHUSI XUMHUUECKON
MOCYJI0i 1 TabopaTOpHBIM 000PYI0OBAaHUEM, a TAKXKE MIpaBUiIa OOPAIICHUS C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU IO BBIMOTHEHHUIO TAO0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

13) cqpopmuposannocme ymenutl niaHuUpo8ams M 6blNOIHINMb XUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIIECTB MIPU HArPEBAaHUH, TIOJTyICHHE
ATWJICHA U U3YUYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eJIKOB IIPU HArpeBaHUH, IBETHBIE PEaKIIMU OEITKOB) B COOTBETCTBUU C
npaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMU U JIA0OPaTOPHBIM
000pyZ0BaHUEM, NPe0Cmas/isims PE3yIbTaThl XUMUUYECKOTO SKCIIEPUMEHTa B hopMe
3aIMCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIIUNA U (hopmyauposans BHIBOIBI HA
OCHOBE ATUX PE3YJIbTaTOB;

14) cqpopmuposannocme ymenuti KpUmu4ecku aHaIu3uposans XUMHICCKYIO
nH(popMaIio, MoaydyaeMyro U3 pasHeix uctouHukoB (CMU, UnTtepuet u ap );

15) cqpopmuposannocme ymenuii codonodams npasuia SKOIOTUISCKA
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JEATEIHHOCTH B IETISAX
COXPaHEHHUs CBOETO 3/I0POBbS U OKPYKAOIIEU IPUPOLHON CPEIBL;, 0OCO3HABAMb
OITACHOCTb BO3JICHCTBHSI HA JKUBBIC OPTaHU3MbI ONIPEICTEHHBIX OPTaHUIECKUX
BEIIECTB, MOHMUMas cMbIci nokazarens [IJIK, noscrsamos Ha mpuMepax crmocoOsl
YMEHBITICHUS ¥ TIPEIOTBPAIICHHS KX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,;
16) nyst 0Oy4darOMMXCs ¢ OTPAHUYCHHBIMEA BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE
PUMEHSTH 3HAHKS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBJICHUM;

17) nnst cnensix U cIabOBUIAIINX O0YYaIOIMMUXCSI: YMEHUE UCIIOIb30BaTh Pebe(h)HO



TOUEUHYIO cucteMy obo3HaueHuit JI bpaiins s 3anucu xumMuaeckux Gopmyi

11 KJIACC
[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0IIas 1 HeopraHuuecKast XUMUS
OTpaXaror:
1) cghopmuposannocms npedcmagnenuii: 0 XAMHUYECKOW COCTABIISFOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B ITIO3HAHUU SIBJICHUN IIPUPOJIBI,
B (P OPMHUPOBAHUU MBILIIEHUS U KYJIbTYPbI JUYHOCTH, €€ (YHKIIMOHATBHON
IPAMOTHOCTH, HEOOXOIMMOM JJIs1 PEIICHHS] PAKTUYECKUX 3a/1a4 U IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U PUPOJHON CPEJIE;
2) 1adenue CUCTEMOW XUMUYECKUX 3HAHUH, KOTOPask BKIFOYACT:
OCHOBOTIOJIATAIOIINE TIOHATHUS (XMMUYECKHIA JJIEMEHT, aTOM, H30TOTI, S-, P-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XHMUYECKAsI CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUINYECKasl, BOJOPOAHAS ), KPUCTAUIMYECKAs PEIIETKa,
THUIIBI XUMHAYECKUX PEAKLIUN, PACTBOP, MIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
AIEKTPOJIMTUUECKAS] TUCCOLMALUS, OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOU pEaKLUU, XUMHUECKOE
pPaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHUS PIEKTPOJUTUUECKON AUCCOLUALINAH,
nepuoanueckuit 3akoH [ I MenaeneeBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXPaHEHUS U MPEBPAILCHUs] SHEPTUH NIPU XUMUYECKUX PEAKLUAX ),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMUW, MUPOBO33PEHYECKHE 3HAHMUS,
JIeXalye B OCHOBE IIOHUMaHUs IPUYNHHOCTA U CUCTEMHOCTH XUMHWUYECKUX SIBJICHUM,
(akToJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTABE, TOJIyUEHUU U O€3011aCHOM
MCITIOJIb30BAaHUHU BAKHEUIIUX HEOPTAHUUECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;
3) chopmuposannocms ymerull 6bi16/15Mb XapaKTePHbIE PU3HAKU TTOHSITHIA,
YCMaHaenueams UX B3aUMOCBSA3b, UCNOAb3064Mb COOTBETCTBYIOIINE IIOHATUS IIPU
ONMCAaHNUN HEOPIaHWYECKHUX BEILECTB U UX IPEBPALICHUN;
4) cihopmuposaHnocmeb ymMeHull UCHOIb306ANMb XUMHIECKYIO CUMBOIUKY IS
cocTaBJIeHUsI (OPMYJI BEIIECTB U YPaBHEHUIN XUMUYECKUX PEaKIui;
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHbli ra3, yrieKUCIblid ra3, aMMHaK, rameéHas
U3BECTh, HETAIEHAS U3BECTh, IUTHEBAS COJNA, TUPUT U JP );
5) cpopmuposannocms ymerutl onpedensims BaICHTHOCTD U CTETIEHb OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB B COCIUHEHUAX
Pa3IMYHOr0 COCTaBa; BUJ XUMHUUYECKOU CBsI3U (KOBaJIEHTHAs, MOHHAs,
MeTajuInYecKasi, BOJIOPOAHAs) B COCIUHEHUAX; TUIT
KPUCTaJUIMYECKON PEIIETKM KOHKPETHOTO BEIECTBA (ATOMHAsI, MOJIEKYJISIpHAS,
MOHHAs!, METAJNTMYECKas ); XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;
6) cdhopmuposannocmo ymenuii ycmanaeiuseams MPUHAIISKHOCTh HEOPTAHMUECKIX
BEILECTB 10 UX COCTaBY K ONPeAeIEHHOMY KIIacCy/TpynIe COeAMHEHU (IIpOCThIe
BEIIeCTBa — METaJUIbl U HEMETAJIJIbl, OKCH/IbI, OCHOBAHUSI, KUCIIOThI, aM(POTEpHBIE
TUAPOKCHUIBI, COJTH);



7) chopmuposannocmos ymerull packpuléans CMBICI TIEpHOHYEcKOTo 3akoHa J[ U
MeHieneeBa 1 JIEMOHCTPUPOBATH €TI0

CUCTEMATU3HUPYIOIIYI0, O0BICHUTEIHHYIO U MPOTHOCTUYECKYIO (DYHKITUY;

8) cpopmuposannocme ymenutl xapaxmepuzoeams SIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUUYECKuX 3ieMeHTOB 1—4 nepuoaos Ileproanueckoil CUCTEMBI XUMUYECKUX
anmemeHToB J| 1 MenaeneeBa, NCHONIB3ys MMOHATHUS «S-, P-, 0-3JICKTPOHHBIC
OpOUTANINY, «IHEPTETUUECKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COESJMHEHUI O MEepUojiaM U rpynmnam
[Tepuoauueckoi cucTeMbl XUuMHUYECKUX 35ieMeHTOB [l 1 Menneneena;

9) chopmuposannocme ymenuil xapaxmepuzosanms (onucviéams) 001N
XUMHUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTB PA3TUYHBIX KJIACCOB,;
noomeepaitcoams CyleCTBOBAHUE TEHETUYECKOM CBSI3H MEX]y HEOPraHUYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;
10) cghopmuposannocmo ymenus knaccupuyuposanms XAMAICCKHE PEAKITUHU 110
Pa3IMYHBIM MPU3HAKAM (YHCITY U COCTABY

pearupyromnmx BeuecTs, TeIoBoMy 3G (PEeKTy peakiiuu, U3MEHEHUIO CTEIEeHEeH
OKHUCJICHHS 3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaau3aTopa);

11) cghopmuposannocms ymenuii cocmasisims YpaBHESHHUS pEaKIUNA Pa3TMIHBIX
THUIIOB; TIOJIHBIC U COKPAILEHHBIC YPABHEHUS PEAKIIM HOHHOTO 0OMEHA, yUUThIBas
YCJIOBUSL, TPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

12) cghopmuposannocmo ymenuii npo6ooums peaKI|H, OITBEPIKIAIONTNC
Ka4eCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB; PACHO3HABAMb
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

13) cqpopmuposannocme ymenuti packpviéanms CynHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

14) cqpopmuposannocme ymenuti 00baCHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (mpuniun Jle [llatense);

15) cghopmuposannocmo ymenuii xapaxmepuzo6ames XUMHYECKUE TPOIECCHI,
JIeXkKaIye B OCHOBE MPOMBIIIUICHHOTO TIOJIyY€HHUs CEPHOM KUCIOThI, aMMHAaKa, a
Takxe cPOPpMUPOBAHHOCTD MPEACTABICHUMN 00 OOITMX HAYYHBIX IPUHITUIAX U
HKOJIOTUYECKUX MTPoOIeMax XUMHUUECKOTO TPOU3BO/ICTBA;

16) cgpopmuposannocme ymenuti npo8ooums BEIMUCICHHS C UCTIOIb30BaHUEM
MOHSATHUSI «MACCOBas JIOJIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUM Ta30B MIPH
XUMHUUYECKUX PEAKIIUSIX, MACChI BEIIECTBA UM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM OOBEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIHH
BEILIECTB, TEIJIOBOTO 3 (PeKTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHHUSI MAaCChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

17) cqpopmuposannocme ymenuti coboirodams npasuia NOIL30BAHUSI XUMUYIECKON
MOCY/I0M U JTA0OpaTOPHBIM 000PYA0OBaHUEM, a TAKKe MTpaBUiia OOpAIICHUS C
BEILIECTBAMU B COOTBETCTBUHU

C MHCTPYKIUUSIMU TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB,;



18) cpopmuposannocms ymenuil niaHupo8ams u bINOIHAMb XUMUIECKHN
HKCIIEPUMEHT (pa30kKeHUEe NEPOKCHIA BOJOPOIa B IPUCYTCTBUM KaTaIU3aTopa,
OIPEJENIEHUE CPEBI PACTBOPOB BEIIECTB C IOMOIIBI YHUBEPCAIIBHOIO HHIMKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEakluu, peakiuu
MOHHOT0 0OMEHa, KaYECTBEHHBIE PEAKIMU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KATUOH aMMOHMS; PEILICHNE
HKCIIEPUMEHTAIBLHBIX 33J1a4 1o TeMaM «MeTamb» u «HemeTtanib) B COOTBETCTBUU
C TIPaBWJIAMH TEXHUKH 0€30MTaCHOCTH
npu 0OpallleHUH C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM, NPEeOCABIsmMb
pe3ynbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOpMe 3aIliCy ypaBHEHUN
COOTBETCTBYIOIIUX PEAKUUN U popmynuposams BHIBOABI HA OCHOBE 3TUX
pe3yJIbTaTOB;
19) cpopmuposannocms ymenuti Kpumuuecku aHaIU3UPO8ams XUMHIECKYIO
MH(pOpMAIHIO, TOJIy4aeMyI0 U3 pa3HbIX ncTouHUKOB (CMU, UuTepHeT u 1p );
20) chopmuposannocme ymenuii cobiooams npasuia SKOIOTHICCKH
1e71eco000pa3HOTO MOBEICHUS B OBITY U TPYIOBOU JIEATEIHLHOCTH B LETSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAKOLIEH IPUPOJIHON CPENBI; OCO3HABATH
OIMACHOCTh BO3/ICUCTBHSI HA KUBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB, TOHUMAs
cmbici nokazarend [1IK, noscnames Ha npuMepax ciocoObl yMEHBIIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;
21) ayiga 00y4aromuxcsi C OrpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS: YMEHHUE
IPUMEHATH 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHMSI BEILIECTB U
XUMUYECKUX SIBIICHUI;
22) nj1st CAENBIX U CIAa00BUIAIIUX 00YUYAIOIINXCS: YMEHUE UCTIONB30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHu JI bpaitns mist 3anucu XuMu4eckux GopMyt

COAEPXKXAHUE YYEBHOTI'O ITIPE/IMETA «XUMMUSD»

10 KITACC. OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU
[IpenmeT opraHnyecKor XUMHM: €€ BO3BHUKHOBEHHE, PA3BUTHE
Y 3HaYEHUE B MTOJIyYEHUH HOBBIX BEUIECTB U MaTepHasioB Teopus
CTPOEHMS OpraHn4YeCcKuX coennHeHni A M byTtiepoBa, €€ OCHOBHBIE MTOJOKEHUS
CrpykTypHbIe (OpMYIIbI OpraHUYECKUX BeulecTB ['oMomorus, nuzomepus
XHMHYECKas CBA3b B OPraHUYECKUX COCUHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3U
[IpencraBienue o KiacCuUKALMKU OPraHUYECKUX BEIIECTB
HomeHnkiaTypa opraHn4ecKux COeIMHEHHUI (CUCTEMaTUYEeCKasi) U TPUBUAJIbHBIE
Ha3BaHUS BAKHEHUIINX MPEACTaBUTENEH KIACCOB OPraHMYECKUX BEIECTB
DKCnepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBPAICHUI:
O3HaKOMJIEHHUE C 00pa3liaMy OpPraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE;
MOJICJIMPOBAHUE MOJIEKYJI OPTraHUYECKUX
BEIIECTB; HAOIIOACHNE U OMKUCAHUE IEMOHCTPALIMOHHBIX OTBITOB 10
IPEBPALICHUIO OPTaHUYECKUX BEIECTB MPY HArpeBaHuU (IJIaBjiIeHUe, OOyTIMBaHUE U
rOpEHUE)
YriaeBonopoasl
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl MeTaH u



9TaH — MPOCTEHIITNE TPEICTABUTEIN ATKAHOB: (DU3UYECKUE U XUMHUECKIE CBOMCTBA
(peakiu 3aMelIeHusl U TOPEHUs), HAX0XKICHHUE B MPUPO/JIE, TOJIyUCHHUE U
MPUMEHEHUE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUAN Pl DTUIIEH U

MPOIHUJIEH — MPOCTEUIINE TIPEICTABUTENIN aJTIKCHOB: (pr3ndeckue

Y XMMUYECKUE CBOMCTBA (pEaKIMU TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATAIINH,
OKHUCJICHUS U TIOJTUMEPHU3allin ), TIOTyYeHHUE U

MPUMEHECHUE

Ankanuensl bytaguen-1,3 u metunoyraauen-1,3: ctpoeHue,

Ba)KHEUIITNE XUMUUECKUE CBOMCTBA (peaKIus MOJIMMEPU3ALIIH )

[Tomy4yeHre CUHTETUYECKOTO KaydyyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHI

Pl ALETHIEH — NPOCTEUIINMN IPEACTABUTEIb aJJKMHOB: COCTAB,

CTpOeHHE, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peakiiuy THIPUPOBAHUSI,
raJIoreHUPOBaHUS, THAPATALIMN, TOPEHUS ), TOTyUYEHUE U

MPUMEHECHHUE

Apensl benson: cocraB, crpoenue, puzndeckue U XUMHUYECKUE

CBOMCTBA (peaKIUU raJOreHUPOBAHUS U HUTPOBAHMUS ), OTYYCHUE

u npuMeHenue Tonyon: cocmas, cmpoenue, usudecKue u XumuiecKue ceolucmed
(peaxkyuu 2ano2eHuposanus U HUMpOBaHus)

24 Pabouas nporpamma

nonyyenue u npumerenue6 TokcnuyHOCTh apeHOB [ eHeTnueckas

CBSI3b MEXK]y YIJI€BOJIOPOIaMH, IPUHAIICKAIIUMH K Pa3INYHBIM

KJlaccam

[TpupoaHbie UCTOYHUKHU yTIAeBOA0poA0B [IpupoaHbIil ra3 u nonyTHbie HeTIHBIC
ra3el Hetb u e€ npoucxoxaenue CrocoObl

nepepadoTKy He(TU: TIePEroHKa, KPEKUHT (TEPMUYECKUN, KaTATUTUIECKUI),
nupoiu3 [IpoaykTsl nepepaboTku HEDTH, UX IPUMEHEHNE B IPOMBIIIIICHHOCTH U B
ObITy KaMeHHBII yroJib ¥ MPOIYKThI €ro NepepadoTKu

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U MX MPEBPAILICHHIA:
O3HaKOMJIEHHE ¢ 00pa3laMH IJIacTMacC, KaydyKOB U pe3uHbI; Kouiekuuu «HedpTe» u
«YTOIIb»; MOAETUPOBAHUE MOJIEKYJI

YTIEBOJOPO/IOB U TAJIOT€HONPOU3BOIHBIX; TPOBEACHHUE MPAKTHUECKOM PaOOTHI:
MOJy4YEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB

Pacuémmnuie 3a0auu

Brruncnenus mo ypaBHEHHUIO XUMUUECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBa
MCXOJIHOT'O BEILIECTBA WJIM MPOAYKTa PEAKIIUU 110

M3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJTHOTO U3 UCXOAHBIX BEIICCTB WIIH
MPOIYKTOB PEAKIIUN)

Kucnoponaconepxamme opraHu4ecKkue COeIMHEHNS

[IpenenbHbIE OTHOATOMHBIEC CIUPTHI METaHOJT U ATAHOJI: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA (PeaKlK C aKTUBHBIMU METAJIJIAMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue BoiopoiHbie CBsI3U MEXIYy MOJIEKYyJaMu cnupToB JleiicTBre
METaHOJIa U 3TaHOJIa HAa OPTaHU3M Y€JIOBEKa



MHoTroaTOMHBIC CIUPTHI DTUJICHTJINKOJIb U TIMIIEPUH: CTPOCHHE, (PH3ndecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU METaJUIaMH, KaueCTBEHHAs
peaKkiusi HA MHOTOaTOMHBIE

cnupthl) JlelicTBue Ha opranu3M venoBeka [I[pumenenue rmunepuHa u
TUIICHIJIUKOJIS

DeHo: CTPOCHHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA TOKCUYHOCTh
dbenona [Ipumenenue denomna

Anpaerunpl U kemornvr @opManbAETrul, alleTaAIbIECTU: CTPOEHUE, PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKIMy OKUCICHUS

Y BOCCTaHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH ), TOJIyYSHUE U IPUMEHEHHE

Ayemon: cmpoenue, ghusuueckue u xumuyecKue c60UCmM8a (peakyuu OKUCIeHUs. U
80CCMAHOBIIEHUS), NOJYYEeHUe U NPUMEHeHUe

OmHOOCHOBHBIC MPEETbHBIC KAPOOHOBBIC KHCIOTHI MypaBbHHAS U YKCYyCHAs
KHUCJIOTHI: CTpOEHUE, (PU3NYECKUE U XUMUYECKUE

Kypcueom B TeKcTE BBIJIEICHBI AJIEMEHTHI COJIEpKAHUsI yueOHOTO MaTepHaa,
KOTOPBIE U3YYAIOTCSl B 03HAKOMHTEJILHOM IUJIAHE M HE BKJIIOYAIOTCA B COCTaB
npeaMeTHbIX pe3ysbraToB ocBoeHus OOIT COO Ha 6a30BOM ypOBHE CBONCTBa
(cBoiicTBa, OOIIME 715 KJIacca KUCIOT, peaklysl 3Tepu(UKaim), MOIyYeHUE U
npuMeHeHue CTeapruHOBasi ¥ OJICMHOBAS KUCIOThI KaK MPEICTABUTEIN BBICIITUX
KapOOHOBBIX KUCIOT MblIa KaK COJIA BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe
JICUCTBUE

CrnosxHble 3Guphl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT [ MAPOIN3 CIIOXKHBIX
a¢upoB Kupsl ['uaponus xxupos [lpumenenue

XKUpOoB brosorudeckas posb )XUPOB

VYTreBobl: cocTaB, Kiaccu(pUKaIUs yriieBo10B (MOHO-, TU- U

noiucaxapuibl) I'oKo3a — MpoCTEHIIMN MOHOCaXapy1: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICUCTBHUE C TUAPOKCUIOM
meau(Il), okucnenne aMmmuadHbIM pacTBopoM okcuzaa cepedpa(l), BoccranoBneHue,
OporKeHue

TJIFOKO3b1), HAXOXKJIEHHE B MIPUPO/IE, MPUMEHEHHE, Onosiorndeckast pojib @oTocuHTE3
@pyKTO3a KaK H30MEP TITFOKO3bI

Caxapoza — npedcmasumeiib OUCAXapuoos, 2UOPOIU3, HAX0HCOeHUe 8 NpuUpooe u
npumeHeHue

Kpaxman u nemirono3a Kak npupoiabie noauMepsl CTpoeHne Kpaxmania u
HEeJUTH0103b1 PU3HYECKHE U XUMHUECKHE CBOMCTBA KpaxMaiia (TUApOIIu3,
Ka4eCTBEHHAs PEaKIHsl ¢ HOJIOM)

DKCIepUMEHTaIbHBIE METO/Ibl M3YyUCHHS BEIIECTB U UX MPEBPAICHUN: TPOBEICHUE,
HAOJIOICHUE W OMTMCAaHNE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB,
KaueCTBEHHbBIC PEAKIIUU OJTHOATOMHBIX

cnupToB (OKMcIeHue 3Tanoa okcuaom meau(1l)), MHOroaToMHBIX CIUPTOB
(B3aumozpeiicTBre rautepuna ¢ ruapokcuaoM Menu(Il)), aneaernnoB (okucieHue
aMMuayHbIM pacTtBopoM okcuja cepedpa(l) u runpoxcugom meau(Il),
B3aMMOJICHCTBHE Kpaxmaia ¢ Ho0M);

MPOBEICHHE MPAKTUYECKONU pabOThI: CBOMCTBA paCTBOPA YKCYCHOU KUCIOTHI



Pacuémmnuie 3a0auu

Bbruncnenus no ypaBHEHUI0 XUMUYECKOM peakiuu (Maccsl,

00BbEMa, KOJIMUECTBA UCXOAHOTO BEUIECTBA WU MPOAYKTA PEAKIINH

10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO U3 UCXOAHBIX BEIIECTB WIH
IIPOYKTOB PEAKIIUN)

A3oTcoaeprkalue OpraHu4ecKue CoOeIMHEHUS

Amunvl. Memunamun u anunun: cocmas, cmpoenue, pusuiecKue u XumuiecKue
ceoticmea (eopenue, 3aumooelicmaue ¢ 000U U KUCTOMAMU)

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPrAHUYECKUE COCTUHEHMSI

dusnueckre U XMMUYECKHUE CBOICTBA AMUHOKHUCIIOT (HA IPUMeEpeE TIIMIUHA)
buonornyeckoe 3HaueHne aMuHOKUACTOT [lenTr bt

benku kak NpupoHbIe BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

[lepBuuHasi, BTOpU4Has U TPETUYHAS CTPYKTypa OenkoB XUMHUYECKHE CBOMCTBA
OEJIKOB: THIPOJIU3, JeHATypals, KAUeCTBEHHbIE PEaKlMU Ha OEJIKU
OKcrepuMEHTAIbHBIE METO/1bl U3YyUEHUS BEIIECTB U UX MPEBPALLECHUI: Ha0II01eHNE
Y ONKMCAHKE IEMOHCTPAI[MOHHBIX OIBITOB: IEHATypalys OEJIKOB PU HarpeBaHUH,
[[BETHBIE PEAKIH OEJIKOB

BbICOKOMOJIEKYJISIpHBIE COEIUHEHUS

OCHOBHBIE MMOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COETUHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MTOJIMMEPHU3ALUH, CPEIHSA MOJIEKYJIPHAS
Macca OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHU —
NOJINMEPU3ALS U MOJUKOHIEH AL

IInacmmaccul (norusmunen, noaunponuieH, NOIUSUHUIXAOPUO, NOJUCTUPOT).
Hamypanvnoiti u cunmemuueckue kayuyku (6ymaouerosulil, X10pOnpeHo8blll U
uzonpenosylii). Bonokna: namypanohvie (X10n0K, wepcmy, WENK), UCKYCCMBEHHbIE
(ayemammuoe 80N0KHO, BUCKO3a), cuHmMemuiecKkue (KanpoH u 1aecam).
OKCHEpUMEHTAIBHBIE METO/IbI M3YUYEHHSI BEIIECTB U X ITPEBPALLECHUNA:
O3HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB

Mescnpeomemmnuwle céasu

Peanusanust MexXnpeaMETHBIX CBA3EH IPU U3YUYEHUH OPraHu4YecKor XuMuu B 10
KJIACCE OCYLIECTBISETCS YEPE3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX
NOHATHUH, TAK ¥ IOHATHM, SBJISIFOLIMXCS CHCTEMHBIMH JUISI OTAEJBHBIX PEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIa

OO11ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAyUHbIH

(dakT, runoresa, 3aKOH, TEOpHs, aHAJIN3, CUHTE3, KJlaccuuKanus,
NEePUOIMYHOCTb, HAOMIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHNE
dusznka: MaTepHusl, SHEPTHsl, MACCA, aTOM, JEKTPOH, MOJIEKYJIA, SHEPTE€THYECKHIA
YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (U3UUECKUE
BEJIMYMHBI U €JUHULBI X U3MEPEHHUS

buonorus: kierka, opranusm, 6nocdepa, oOMeH BemecTB B opranu3me, GOTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (O€IKU, YIrIeBOAbL, )KUPbI, PEPMEHTHI)
['eorpadusi: MuHEpasbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOTIAaEMbIE, TOIINBO, PECYPCHI
TexHONOorus: NMUILEBbIE TPOIYKThI, OCHOBBI PAllMOHAIIBHOTO



IIATAHMS, MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE
Ipenaparbl, MaTEPUaNbl U3 UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH

11 KUIIACC. OBIIAA U HEOPTAHUYECKAS XUMUSA
TeopeTnueckre OCHOBbI XUMHH
XuMuyeckuit aieMeHT AToM S apo atoma, M30TOMBI DIEKTPOHHAST 000JI0UKa
DHepreTUvecKre YpoBHH, MOAYPOBHH ATOMHBIC OpOHMTAIH, S-, P-, d-327IEMEHTHI
Oco0eHHOCTH pacnpeereHHs AIEKTPOHOB MO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHUOAOB DIEKTPOHHAS KOHPUTYpAITUs aTOMOB
[Tepronuueckuii 3akoH U llepuoanueckas cucTeMa XUMHYECKUX
sanemeHToB [ I MenneneeBa CBsi3b NEPUOINUECKOTO 3aKOHA U
[Ieproanueckoil cucremMbl XUMUYECKUX 31eMeHTOB [ I MenneneeBa ¢ COBpeMEHHOM
TEOpPUEN CTPOEHUSI aTOMOB 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BEILIECTB MO IPymHnaM 1
nepuoaaM 3Ha4eHUE MEPUOANIECKOTO 3aKOHA B Pa3BUTHU HAYKHU
CrpoeHue BeniecTBa XUMUYECKas CBSI3b BUabl XUMHUECKON
CBS3M (KOBaJICHTHAsI HEMOJSIpHAs U MOJsipHAasi, MOHHAs, MeTaJulndecKas) MexaHu3Msl
o0pa30BaHUs KOBAJEHTHOW XMMUYECKOM CBsI3M (OOMEHHBIN U JOHOPHO-
akienTopHslil) BomopoaHas cBs3b
BaneHTHOCTh DIeKTpOOTpUIATENBHOCT CTENEHb OKUCIEHUS
WoHBI: KATUOHBI U AaHUOHBI
BemecTBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS 3aKOH MOCTOSTHCTBA
COCTaBa BENIECTBA THUIBI KPUCTAUTMYECKUX PEHIETOK 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THMA KPUCTAIUINYECKOU PEIIETKU
[TonsiTue 0 qucnepcHbIX cuctemax VICTUHHBIE U KOJUIOUIHBIE pacTBOPBI MaccoBas
JI0JIs BelecTBa B pactBope Knaccudukarus HeopraHu4ecKux COeTMHEHUN
HomenknaTtypa HeopraHnyeckux BenlecTs ['eHeTnueckas CBsi3b HEOPTaHUYECKUX
BEILIECTB, NPUHAICKAIINX K PA3IMYHBIM KJIaccam
Xumnueckas peakius Knaccudukanus XuMUYeCKUX peakiiuii B HEOPraHUYeCKOn 1
OpPraHWYECKON XUMHUU 3aKOH COXPAHEHUS MACCHI BEIIECTB; 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUHU TIPU
XUMHUUYECKUX PEaKIUIX
CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB
OOpatumblie peakiuu XuMuueckoe paBHoBecue PakTopbl, BIUSIONME HA COCTOSIHUE
xuMuueckoro paBHosecus [Ipunnun Jle [latense
Dnextponutryeckas nuccormaius CHIbHbBIE U cita0ble 35eKTposuThl Cpesia BOTHBIX
pPacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, menouHas [lonsmue o 6000poOHOM
nokazamene (PH) pacmeopa. Peaxiium noHHOTO 0OMEHa [ UOpOaU3 HEOP2AHULECKUX U
Op2aHU4eCcKUx eujecme
OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC peakiuu [louamue 06
97IeKMpOoU3e pacniasos u pacmeopoe coneu. llpumenenue anekmpoausa
DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIECTB U MX MPEBPAILICHHIA:
neMoHcTpauus Tadmul «llepuoanyeckas cuctema XuMuueckux saemenTon J[ U
MenpeneeBay; u3yueHrue MOJIeNIe KPUCTAJUTMUECKUX PEMIETOK; HAOI0IeHNE 1
ONMCAHNE JEMOHCTPAlMOHHBIX



1 1a00paTOPHBIX OMBITOB (Pa3JI0KEHUE EPOKCUIA BOJOPOJIA B IPUCYTCTBUU
KaTajau3aTopa, ONpeAeeHUE CPpeabl pACTBOPOB BEIIECTB

C TIOMOIILI0 YHUBEPCATHHOTO HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa); MPOBEICHUE
MpaKTHUECKON paboThl «BiausHue pa3IudHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIm»

Pacuémmnvie 3a0auu

Pac4éTel Mo ypaBHEHUAM XUMUUYECKUX PEAKIIH, B TOM YHCIIC

TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM TTOHSTHUS

«MaccoBasi JI0JIs BEIIeCTBa»

Paznen 2. Heopranuueckas XuMusi

Hewmetramis! [lonoxxenne Hemeramnos B [lepuoguyeckon cucTeMe XUMAYECKUX
anemeHToB /| 1 MenneneeBa 1 0COOCHHOCTH CTpOeHUs aTOMOB Duznueckue
CBOICTBa HEMETAJUIOB AJUIOTPOIHS

HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, cepsl, hochopa u yriaepoaa)

XHUMHUYECKHE CBOMCTBA BAXKHECHUIIINX HEMETAIIOB (TaJIOT€HOB,

cephl, a3oTa, pocdopa, yrieposa u KpeMHUS) U UX COCTUHEHUIN

(oxcHI0B, KHCIOPOACOAEPIKAIINX KHCIIOT, BOAOPOIHBIX COCAMHEHHMI)
[IprMeHeHNE Ba)KHENIIMX HEMETAIUIOB U X COCIMHEHUHN

Meramnsl [lonoxenune meramioB B [lepuoanyeckoit cucreme

xumMuueckux 35eMeHToB [ M1 MenaeneeBa OCOOCHHOCTH CTPOSHHUS DJIEKTPOHHBIX
00os0uek aToMOB MeTaiioB O01ue puznueckue cBoiicTBa MeTaiioB CIiiaBel
METaJUIOB DJICKTPOXUMHUUECCKUI

pS1 HANIPSDKEHUN METAJIOB

XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAJIJIIOB (HATPUH, Kallnid,

KaJIBITUH, MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJb) U UX

COeIMHEHNH

OO6mue criocoOpl oy4ueHust MetauioB Memannypeus Kopposus memannos.
Cnocobul 3awumst om kopposuu. llpumeHeHne

METAJIJIOB B OBITY U TEXHUKE

DKCNEpUMEHTaIbHbIC METO/Ibl U3YYEHHUS BEIIECTB U MX MPEBPAILICHUN: U3yUEHUE
KOJUIEKIIMHU «MeTalibl U CIJIaBbl», 00pa3iioB

HEMETAJUIOB; PElICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4; HaOII0AeHUE

1 OTIIMCAaHHE JICMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB (B3aMMOCHCTBHE
TUAPOKCHUIA ATFOMUHUS C PACTBOPaAMU KHUCJIOT U IIEJI0Uei, KAYECTBEHHBIC PEeaKIuu
Ha KaTUOHBI METAJJIOB)

XUMUS (BA3OBBIN YPOBEHD). 10-11 knaccs 29

Pacuémmnwie 3a0auu

PacuéTer Mmacchl BelecTBa Wi 00bEMa Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX

B PEaKIIMU BEIIECTB; pacy€Thl MacChl (00BEMA, KOTMUECTBA BEIIECTBA) MMPOTYKTOB
PEeaKIIUM, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH

XHUMUS U )KU3Hb

Ponp xuMun B 00ecie4ueHIH KOJIOTHUECKOM, YHEPTETUYECKON U

MUIIEeBOM 0€30MacHOCTH, Pa3BUTHU MeTUIIUHBI [[OHATHE O HAYYHBIX METO1aX



MMO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIUAN

[IpencraBienuss 06 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTyYeHUS
Ba)KHEUIIINX BEIIECTB

YenoBek B MUPE BEMIECTB M MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIIbHBIC MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKH,

CTCKJIO, KCPpaMUKa, MaTCPpHaAJIbl AJIA 9JICKTPOHUKHU, HAHOMATCPHAJIbI, OPTaHUYCCKUC U

MUHEpaIbHbIE YA0OpEHUS

XWUMUS U 310POBbE YETIOBEKA: ITPABUJIA UCIIOJIb30BAHNS JICKAPCTBEHHBIX IIPENAPATOB;
paBuiia 0€30M1aCHOr0 UCII0JIb30BAHUSI ITPENapaToOB OBITOBOM XMMHUHU B IOBCEIHEBHOM

KU3HU
Meosicnpeomemnvle cea3u

Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU U3yUYeHUH 00IIeH U

HEOPraHUYEeCKOW XUMUU B 11 Kiacce oCylecTBIseTCS Yepe3 UCITOIb30BAHUE KaK

OOIIUX €CTeCTBEHHO-HAYYHBIX MMOHATHUM, TaK U

MOHSATHUH, SABJISIOIIUXCA CUCTEMHBIMU U1 OTJEIIbHBIX IPEIMETOB

€CTECTBEHHO-HAYYHOI'O IIMKJIa

OO011e ecTeCTBeHHO-HAYyYHbIE TTOHATHS: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOpHs,

aHajau3, CHHTE3, KilacCuUKaIus, MepUuogUIHOCTh, HAOII0IeHNE, SKCTIEPUMEHT,

MOJEIUPOBAHUE, U3MEPEHUE,

SIBJICHUE

dusuKa: MaTepus, SHEPTUsi, Macca, aTOM, 3JIEKTPOH, IPOTOH,

HEUTPOH, UOH, U30TOII, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb,

BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE

BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTh

buonorus: kierka, opranusM, 3KocucTema, onocdepa, MaKpo U MUKPOIJIEMEHTHI,

BUTAaMUHBI, OOMEH BEIIECTB B OpTraHU3Me

["eorpadusi: MuHepabl, TOPHBIC TTOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI

TexHomorus: XumMmu4eckas IMPOMBIIIJICHHOCTb, MCTAJLIIYPI'HA,

MMPOU3BOACTBO CTPOUTCIIbHBIX MAaTCPUAJIOB, CEIIbCKOXO03SMCTBECHHOE
IIPOU3BOACTBO, ITMIICBAA IIPOMBIINIIICHHOCTD, (bapMaHeBTI/I‘-IGCKaH
IMPOMBINIJICHHOCTD, ITPOMU3BOACTBO KOCMCTHYCCKUX IMPCIIaApPaTOB,

MMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA ITPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOTHHN

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMWUS»
Y4eOHblii npeamer «XuMus» (0a30BbIi YPOBEHbB)
Bcero 68 4, n3 Hux 4 4 — pe3epBHOE BpeMs
10 KUTACC. OPTAHUYECKAS XUMUA
1 4 B HEgento, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMsI

Templ,
OcHOBHBIE BHBI 1eSIT€TIbHOCTH
KOJIHY€eCTBO OcHoBHOe coaep:kaHue
o0yyarumuxcsi
4acoB
Paspen 1. Teopernueckue 0CHOBBI OPraHu4yeckoil xumuu (3 4)
Tema 1. IIpeamert oprannueckoil Xumuu: e€ | 6 PackpbpIBaTh CMBICT H3y4aeMBbIX
IIpenmer BO3HUKHOBEHHUE, Pa3BUTHE U MIOHATHH
OpraHnvyecKoi 3HAYCHHE B (BBISIBIIATH UX XapaKTepHBIE




XUMHH. MOJIY4YeHUH HOBBIX BELIECTB U
Teopus MaTepUAIIOB

XHUMHYECKOr0 Teopust cTpOeHUsI OpraHUYECKUX
CTPOEHUS coennHenul A M bytiieposa, e€
OPraHMYecKux OCHOBHBI€ MOJIOKEHUS
coeIMHeHu il CrpykrypHbIe HOPMYIIBI

B v) OpPraHUYECKUX BEILECTB

["omonorus, nzomepus
XuMuyeckas CBsi3b B
OpPraHUYECKUX COCTMHECHUSAX:
KpaTHbIE CBSA3U, G- U M-CBSI3U
[IpencraBienue o Ki1accupuKaum
OpPraHUYECKUX BEIIECTB
Howmenxkiarypa

OpPraHUYECKUX COCIMHEHUN
(cucTemaTuyeckasl) U TPUBUAIbHbIC
Ha3BaHUs

BAKHEUILNX IIPEICTaBUTENICH
KJIaCCOB

OpPraHUYECKUX BEIIECTB
JdeMoHcTpannn

— O3HAKOMJICHHE C 0Opa3amMu
OpPraHUYeCKUX BELIECTB U
MaTepHuajaMH Ha HX OCHOBE;
— OIIBITHI 110 MPEBPAIIECHUIO
OpPraHUYeCKUX BEUIECTB IPU
HarpeBaHuu (IUIaBJICHHE,
00yrJIMBaHUE U FTOPEHUE)
JlaGopaTopHbIi ONBIT

— MOJIETUPOBAaHNE MOJIEKYJI
OpPraHUYECKHX BEIECTB

MIPU3HAKN),

yCTaHaBIMBATh UX B3aUMOCBS3b
6 [IpuMeHSTH MOTO0XKEHHS TEOPUU
CTPOECHHS OPTaHUYECKUX
COEMHEHHI

A M bytneposa st 00bsICHEHHS
3aBHUCHMOCTH CBOWMCTB BEIIECTB OT
ux

COCTaBa U CTPOCHHS

6 Mcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
MOJICKYJISIPHBIX U

CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIlEH

HOIT) pOopMyJT OpraHUYECKUX
BEIICCTB

6 OnpenensaTh BUAbl XUMHUYECKON
CBSI3H

(omuHApHBIE, KPaTHBIC) B
OpPTaHWYECKUX COCTUHCHHSIX 6
PackpbiBaTh poiib OpraHyuecKoit
XUMUH

B )KM3HU Y€JIOBEKa,
WLTIOCTPUPOBATH

CBSI3b C JPYTUMHU HAyKaMu

6 HaGmroiate ¥ ONUCHIBATH
JEMOHCTPALIMOHHBIE OTIBITHI;
IIPOBOJIMTH U ONHCKHIBATH
1a00paTOPHBIE OMBITHI

Paspnen 2. Yraesogopoas! (12 v)

AJTIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUH psit MeTraH n
9TaH — IPOCTEUIINe

Tema 2.
HoeleaLHne MIPEJICTAaBUTEIINA ATKAHOB:

p A (1)I/I3I/I‘IeCKI/Ie U XUMHNYCCKHUEC
yIJ1€BO0PObI

CBOMCTBA (peakuuu
3aMelIeHHs U TOpeHus),
HaXOXKJICHUE B
MIPUPO/IE, TIOTyUYEHUE U
MIPUMEHEHUE

aJIKaHbI (2 4)

PackppIBaTh CMBICI N3y4aeMBbIX
MOHATUH (BBISBIISITH UX
XapaKTepHbIE
MIPU3HAKH), YCTAHABIINBATD UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIIHE
HIOHSITHS ITPH OITMCAaHUH COCTABa,
CTPOEHHS U NPEBpaALCHUI
OpPraHUYECKUX
COETUHEHUN

Hcnonbs30BaTh XUMHUYECKYHO
CUMBOJIUKY JIJISl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEH
HOI) GOpMYIT OPraHUIECKUX
BEILIECTB
VYcraHaBIMBaTh NPUHAJIEKHOCTD
BEILECTB K ONPEAEIEHHOMY KJIacCy
yrie
BOJIOPOZOB I10 COCTABY U
CTPOEHHIO,

Ha3bIBaTh UX 10 CHCTEMATHYECKON




HOMEHKJIaType; IPUBOJUTH
TPUBUAJIIBLHBIE

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUU psiJl DTUIICH U
MPOTHIIEH —

MpoCTeiIIne MpeICTaBUTENN
AJIKEHOB:

buznyecKkue 1 XUMUYECKHe
cBoMcTBA (pe

aKLUY THIPUPOBAHUS,
raJjoreHupPOBaHMUS,
TUApaTaly, OKUCICHUS U
MOJIMMEPU3AIUN ), IOTYUYECHUE U
pUMEHEHHE

Ha3BaHHS OTACIBHBIX
NpecTaBUTENEH

YIII€BOJOPOIOB

6 OnpenensaTh BUAbl XUMHUYECKON
CBSI3U

B MOJICKYJIaX yIIE€BOAOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
pEaKIUOHHOU

CIIOCOOHOCTH YTIIEBOJIOPOJIOB OT
KPaTHOCTHU KOBAJICHTHOM CBS3HU

6 XapakTepu3oBaTh COCTaB,
CTpOCHHUE,

pUMEHEHHE, PU3NUECKUE U
XHMHYECKHE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI

Tema 3. HOJY4YEHUS TUITHYHBIX
Ankanuens! byraguen-1,3 u .
HenpenenbHbie npeJcTaBUTeNIeH
MeTmiOyTaaueH-1,3: crpoenue,
yIJIeBOOPOAbI: . Pa3JINYHbIX KIACCOB
Ba)KHEHIIIHE
AJIKeHBbI, . YIJIEBOAOPOIOB
XMMHUYECKHE CBOMCTBA (peaKius
aJIKa/JiueHbl, (MeraHa, 3TaHa, 3TUJICHA,
nonumepuszanun) [lonyuenue
ATIHIHEL CHUHTETUYECKOTr0 Ka A 1 PE3UHbL | oo HICHd,
(6 v) yIyKaup Oyranuena-1,3, 6eH3ona)
AJKHHBI: COCTaB U 0COOEHHOCTHU
. 6 BBISBIIATH TEHETHUYECKYIO CBSI3b
CTPOEHUS, TOMOJIOTUYECKUIN PAJ
MEXIY
Anerunen — J€BOJOPOAAMU U MOATBEPHKAATH
OpOCTEHIINN IpeACTaBUTENb Z&EL P P
AJIIKUHOB!
HaJIM4Me ypaBHEHUSAMHU
COCTaB, CTPOCHUE, PU3UUECKUE U
. COOTBETCTBYIOINX XUMUYECKHX
XUMHYECKHE CBOMCTBA (peaKuu .
peakuuii ¢ UCIOIb30BaHUEM
THJIPUPOBAHUS, TAJIOT€HUPOBAHNS,
CTPYKTYPHBIX (hOpMYyII
THJIpaTaIH,
XapakTepu30BaTh HICTOUHUKU
TOpEHHs), OJTy4YeHHEe U
YII€BOJIOPOAHOTO CHIPhS (HEPTD,
pUMEHEHHE .
HOPUPOIHBII ra3, yrois), CiocoObl
UX nepepaboTKu
U IPaKTHYECKOE IPUMEHEHNE
MOJTy4aeMbIX IPOJTYKTOB
Mcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
Apensl beHzon: cocTas, cTpoeHue, METO/Ibl T03HAHUSI — MPOBEACHUE,
du3nueckrue 1 XUMHUYECKHE HaOJI0IeHNE U ONTUCAaHHE XUMUYECKOTO
CBOICcTBa JKCIIepUMeHTa (JlabopaTopHbIE U
(peakiuu raJoreHupOBaHuUs U NPaKTUYeCKHe PabOTHI)
Tema 4 HUTPOBaHU), IOJIYyYEHHUE U CrnenoBath mpaBuiiaM 06€30MacHOM
) npuMeHenue Tonyon: cocmas, paboThI B 1abopaTopuu Npu
ApomaTHyeck
e cmpoenue, Qusuueckue u HCIOJIb30BaHUU
reBomopon | VAMHHECKUE ceolicmea (peakyuu XMUMUYECKOH Mocyabl 1 000py10BaHus,
ZI @ ) P 2aN02eHUPOBAHUS U HUMPOBAHUSL), a TaKKe MpaBuiiaM o0palleHus ¢
nonyyeHue BELIECTBAMH B COOTBETCTBUU C
u npumeHrenue TOKCUIHOCTh APEHOB | HHCTPYKLHUSMU O BBITOJTHEHHUIO
['eneTnueckas cBA3b YIiaeBOJOPOOB, | JJaOOPATOPHBIX
npu OTIBITOB ¥ MPAKTHYECKUX PadOT 110
Ha/IJIeKAIIUX K pa3IMYHbIM KJIaccaM | IOJIYYEHUIO U U3YYEHUIO0 OPTaHUYeCKUX
BEIIECTB




[IpencraBasTe pe3yibTaThl
AKCIIEPUMEHTA B (JOpMe 3ammucu
YPaBHEHUN COOTBETCTBYIOLUX PEAKIUN U
JlenaTh BbIBOJIbI
Ha UX OCHOBE
[IpoBOANUTH BBIYMCIEHUS IO YPABHEHUIO
XUMHUYECKON peakiuu

CamocTosTeNnbHO IAHUPOBATh U
OCYIIECTBJISATh CBOKO II03HABATEIBHYIO
JIeATEIbHOCTh; TPUHUMATh aKTUBHOE
y4acTHE B TPYNIOBOM y4eOHOU
JIESITEIIbHOCTH

Tema S.
IIpuponnbie
HCTOYHUKU
YIJIEBOAOPOI0
B U UX
nepepadorka
(24)

IIpupoaHbIE HCTOYHUKH
yriieBoaopoaoB [Ipupoanslii ra3 u
nomnyTHele HeTsiHbIe ra3sl HedTh 1
e€ npoucxoxaeHre Criocoobl
nepepadoTKH HEPTH: TIEPEroHKa,
KPEKUHT (TEpPMUYECKUA,
KaTaJIUTUYECKUI ), TUPOJIU3
[TponykTtel nepepa®oTku HEDTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U
B ObITy KamMeHHBIH yrons u
IPOJYKTHI €To MepepadoTKu
JdeMoHCcTpanus

— koyekun «Hedte» u «YTomb»
JlaGopaTopHble ONBITHI

— O3HaKOMJIEHHE ¢ oOpa3LamMu
IUIaCTMACC, KAy4yKOB U PE3UHBI;
— MOJIETIUPOBAaHUE MOJIEKYJI
YIJIEBOIOPOAOB U
raJIor€HONPOU3BOJHBIX
IIpakTnyeckas padora

Ne 1 Tlonyuenune sTuneHa u
M3yUYEHHE ETO CBOWCTB
Boruucienus

— II0 YPaBHEHUIO XUMHUYECKOM
peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXO/HOTO BEIIECTBA
WM MIPOJYKTA PEAKLUU 110
M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY

OJIHOTO M3 UCXO/JHBIX BELIECTB WU

IPOJAYKTOB PEAKINN)

Pasnen 3. Kuciaopoacoaep:xamnue oprannyeckue coequHenus (12 )

Tema 6.
Cnuprsl.
®enoa (3 4)

[IpenenbHbIE OTHOATOMHBIE CITHPTHI
MeraHon 1 3TaHON: CTPOEHUE,
¢buznueckue

U XMMUYECKHE CBOMCTBA (peaKkiuu ¢
aKTUBHBIMHU METaJIaMH,
raJIOTeHOBOIOPOJAAMH, TOPEHHE),
npuMmeHenue Bogopoanas

CBs3b JleiicTBHE METaHOJIA M ATaHOJIA
Ha OpraHU3M YeJIOBEKa
MHOroaroMHble COUPTHI
OTUIIEHTIINKOIb

6 PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSTUH (BBISIBIISITh UX XapaKTepHbIE
MPU3HAKH), YCTAaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS IPU
ONMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPALICHUI OPraHNYECKUX COEINHEHUN
Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTABIIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOI,




U TJIMLEPUH: CTPOCHUE, prusnueckue
u

XWMHYECKHUE CBOMCTBA
(B3aumoiericTBHE

CO LIEJIOYHBIMU METAJUIAMH,
KauyeCTBEHHasl peaklus Ha
MHOr0aTOMHbIE clIupThl) [lelicTBue
Ha opranu3m uenoBeka [Ipumenenue
[JIMLEPUHA U ATUJICHTJIUKOJIS
®enon CTpoeHUE MOIEKYJIbL,
buznyecKkue 1 XUMHUYECKHe
cBoiicTBa peHona

Toxkcuunocth penona [Ipumenenue
denona

COKpAIIEHHON) GOPMYII OPraHUIECKUX
BEIIIECTB

YcTaHaBIMBaTh NIPUHAAIC)KHOCTh
BEIIIECTB K OMpPEAeIEHHOMY KJIacCy 10
COCTaBy U CTPOEHHIO, HAa3bIBATh UX

10 CUCTEMATHYECKOW HOMEHKJIATYpe;
MPUBOANUTH TPUBUAIIbHBIC HA3BAHHS
OTJEJIbHBIX MPE/ICTaBUTEICH KUCIOPOJ
COAEpXKAIIUX COCTUHEHUIN

6 XapakTepu30BaTh COCTaB, CTPOCHUE,
IpUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBA, BaXKHEHIIINE CIIOCOOBI
MOJIy4EeHHUs] TUIIMYHBIX [IPEJCTaBUTENIEH
Pa3IUYHBIX KJIACCOB
KHCJIOPOACOAEPKAILUX COCTUHEHNI
(MeTaHoMa, 3TAaHONA, TIUIEpUHA, (eHOoa,
dbopmanpaeruia, aneTajibaeruaa,
YKCYCHOW KHCIJIOTHI, TITFOKO3bI, Kpaxmasa,
LEJITE0JIO3bI); BBISBIISTH FEHETUUECKYIO
CBSI3b MEXy HUIMH U TIOATBEPXKIATh €&
HaJIn4yue

YPaBHEHHUSIMH COOTBETCTBYOIIUX
XMMUYECKHUX PeakIHil ¢ UCII0JIb30BaHHEM
CTPYKTYpHBIX (popmyi1 OnuchIBaTh
COCTaB, XUMHUYECKOE CTPOEHUE U

3HA4YEHUE JUIsl dKU3HEIeATEIbHOCTH
OpraHu3MOB

Oco3HaBaTh OIIaCHOCTH BO3JEHCTBUSA
HAa >KUBbIE OPTaHU3MBI ONIPEAETEHHBIX
OpPraHMYECKUX BEIIECTB U NOSICHITH Ha
IpUMepax CrocoObl YMEHbILIEHUS U
IIPEIOTBPALEHHS UX BPEIHOTO
BO3JICUCTBUSA

Ha OPraHM3M YeJIOBEKa

Tema 7.
AJIbaeruapl.
KapGoHnoBrie
KHCJIOTBI.
CioKHbBIE
3¢upsl

(79)

ATBIETHIBI U KeMOHbl
dopmManbaerui, aueTaabIerui;
cTpoeHue, Gu3ndeckue u
XUMHYECKHE CBOICTBA (peaKkiuu
OKHCJICHUSI U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIIUH),
MOJTYyYECHHE U TPUMEHEHUE
Ayemon: cmpoenue, gusuueckue u
Xumuyeckue ceolicmea (peaxyuu
OKUCNeHUS U 80CCMAHOBNEHUS),
noJyueHue u npumeHeHue.
OIHOOCHOBHBIE IIPE/IETbHBIE
KapOOHOBBIEC KMCJIOTHI MypaBbUHAS
Y YKCYCHAasi KUCJIOTBL: CTPOEHHUE,
bu3HYecKre U XUMHUIECKUE
CBOIicTBa (CBOICTBa, 00OIITHE

JUISL KJlacca KUCJIOT, PEaKIus

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI I03HAHUSI — IPOBEJICHHE,
Ha0JII0/IeHNE U ONTMCaHKe
XUMHUYECKOTO
JKcIiepuMeHTa (J1abopaTOpHBIE U
MPAKTUYECKHE PAOOTHI)

CrnenoBaTh ipaBuiIaM 0€30macHOM
paboThI B 1abopaTopuu npu
WCTIOIh30BaHUH
XUMUYECKOH MOCYABI U
obopynoBaHUs,

a Tak)Ke MpaBuiiaM 0OpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSAMU BBITOJTHEHUS
71a00paTOPHBIX OMBITOB U
MPAKTUYECKUX pabOoT IO MOTYYSHHIO U
M3YYEHHUIO OPTaHMYECKUX BEIIECTB

IIPUMEHEHHUE KUPOB, XapaKTEPU30BaATh UX




sTepuUKALNN), TTOTYICHHUE U
npuMmeHenrne CTeapuHoBas U
OJICMHOBAs KUCIIOTHI KaK
MPEJICTABUTENN BBICILIUX
KapOOHOBBIX KUCIIOT

Mpl11a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
NEUCTBUE

CrnoxHuble 3(upbl Kak
IIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT
I'uaponms cinoxHbIX 3¢hupoB XKupsl
I'maponus xupos

[TpumeHneHue XUpoB
buonornueckas

POJIb )KUPOB

[IpencraBnsaTh pe3yabTaThl
JKCTIEpUMEHTA B JOpMe 3amicu
YPaBHEHHI COOTBETCTBYIOIIUX
peaknuii u 1enaTh BEIBOABI HA UX
OCHOBE

[TpoBOANTH BHIYMCIICHUS TIO
YPaBHEHHIO

XMMHYECKON peaKiuu
CaMOCTOATENBHO IUIAHUPOBAThH U
OCYIIECTBIISITH CBOIO TIO3HABATEIBHYIO
IeATeIIbHOCTh; NIPUHUMATh aKTUBHOE
y4JacTue B TpYyNIOBOH yueOHOM
JEATEIILHOCTH

Tema 8.
Yraesoasl (2

4)

YrieBoasl: cOCTaB,
KJaccuukanms

YTJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIbl)

I'mroxo3a — npocrenmmit
MOHOCAXapu:

O0COOEHHOCTH CTPOEHMSI MOJIEKYJIbI,
buznyeckue 1 XuMHUYECKHe
CBOMCTBA (B3aUMOJICUCTBHUE C
ruapokcuaoM meau(Il), okucnenue
aMMHaYHBIM PACTBOPOM OKCHA
cepebpa(l), BocctaHOBICHHE,
OpoxeHue

TJIFOKO3bI), HAX0XKJIEHUE B TIPUPO/IE,
npUMeHeHHne, OMOJIOTHYECKas pOJib
®dorocunTe3 PpyKTo3a Kak U30MEP
TJTFOKO3BI

Caxapoza — npedcmagumenns
oucaxapudos, 2uopoaus,
Haxoxcoenue 8 npupooe u
npumMeHeHue.

Kpaxman u nemnronosa kak
npupoHbie nonuMepsl CTpoeHue
Kpaxmasa u

HEJUTI0N03b1 DU3NYECKUE U
XUMHUYCCKHE

CBOICTBa Kpaxmaia (TUIpOIH3,
Ka4eCTBEHHAsI PEaKIHsi ¢ HOJ10M)
JlabopaTopHbIe ONBITHI

— TOpEHHUE CITUPTOB;

— OKHCJICHHE dTaHOJIa OKCHJIOM
meau(Il);

— B3aUMO/ICHCTBUE TIUIEPUHA C
ruapokcuaom meau(1l);

— OKHUCJICHHE aJIbJICTHIO0B
aMMHUAYHBIM

pactBopoMm okcua cepedpa(l) u
ruapokcugaoM meau(1l);

— B3aUMO/ICHCTBUE Kpaxmaia ¢




HoaomM

IIpakTnyeckas padora

Ne 2 CpoiicTBa pacTBOpa yKCyCHON
KHCJIOTBI

Boruucienus

— M0 YPABHEHUIO XUMHUYECKOU
peakuuu(maccol, 00bEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA
WJIM TPOJYKTa peaKIuu 1o
U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY

OJIHOT'O U3 UCXOJHBIX BEILIECTB WU

IPOJYKTOB PEAKIMN)

Pasnen 4. AzoTconepxkamme opranudeckue coeqnueHus (3 u)

Tema 9.
AMMHBI.
AMHHOKHCJIO
Tol. beakn

(3 4)

Amunvl. Memunamun u GHUAUN:
cocmas, cmpoenue, puzuveckue u
XumudecKue ceolcmeaa (copeHue,
g3aumooeticmeue ¢ 60001 U
KUCTOMAMU).

AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OpTraHUYECKUE COCAMHEHUS
dusnueckue u

XUMHYSCKHE CBOMCTBA
aMHUHOKHCIIOT (Ha

npumepe riauiuHa) buonornueckoe
3HAYCHHUE aMUHOKUCIOT [lenTuant
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
coenuuenus [lepsuunasi,
BTOPUYHAS U TPETUYHAS CTPYKTYpa
0OeIKOB

XUMHUYECKHEe CBOMCTBA OCIKOB:
TUAPOIU3,

JIeHaTypalusl, KaYeCTBEHHbIE
peakiuu Ha

Oenku

JleMoOHCTpaLun

— JleHaTyparus OelIKOB Mpu
HarpeBaHUU;

— [IBETHBIE peaKkiuu OEITKOB

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUH (BBISBJISATH UX XapaKTEPHBIC
MPU3HAKH), YCTAHABIIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIME

HOHSITHS IIPH OITMCAHUH COCTaBa,
CTPOEHHUS U MpeBpalleHui
OpPraHUYECKUX

COCTUHEHUN

Hcnonbs30BaTh XUMHUYECKYIO
CUMBOIIMKY JJIsl COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaIIEHHOM)
(hopMyJT OpraHHMYECKHUX BEIICCTB
Onpenenarb NpUHAJIEKHOCTD
BEIIECTB K

OIpeAeIEHHOMY KJIacCy IO COCTaBY U
CTPOEHHIO, Ha3bIBATh UX I10
CHUCTEMATUYECKOU

HOMEHKJIAType; IPUBOIUTH
TPUBUAIIbHBIE

Ha3BaHMsI OTAEIbHBIX MPEICTaBUTENEH
6 XapakTepHu30BaTh COCTaB, CTPOEHUE,
pUMeHEeHHe, GU3nYecKue u
XMMHYECKHUE CBOMCTBA, BaXKHEUIIINE
CHOCOObI

MOJIYYEHUS] THTUYHBIX
MpeACTaBUTENEN

a30TCOAEPIKAIINX COCTUHEHUN
(runuHa

u 6enkoB) [loscHATE Ha MpUMepax
3HaueHue OeIKOB JJIsl OpraHu3Ma
YeJI0BEKa

Hcnonb30BaTh eCTECTBEHHO-HAYYHbBIE
METO/IbI O3HAHUSI — HAOII0IaTh U
OTIMCHIBATh JIECMOHCTPAITMOHHBIN
9KCIIEPUMEHT

CamocTosTenbHO IIAHUPOBAaTh U
OCYILIECTBIIATH CBOIO I03HABATEIbHYIO
NeSATEeTbHOCTh; TPUHUMATh aKTUBHOE




ydactue
B IPYIIOBON y4eOHOM NEeITeIbHOCTH

Pa3nest. 5. BoicokomoiekyJisipHble coeqMHenns (2 1)

OCHOBHBIC TIOHSTUS] XUMHH
BBICOKOMOJICKYJISIPHBIX
COCJIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, CTCTICHb
MOJIMMEPH3AIUH, CPETHSIS
MOJICKYJIsIpHAst Macca
OcCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIMHEHU N
NOJIMMEPH3aIHs 1
MOJIMKOHICHCAIIUS
Ilnacmmaccol (norusmuien,
NONUNPONUTIEH,
NONUBUHUIXTIOPUO,

Tema 10. ROAUCTNUPOTT).
IlnacTmaccsl. Hamypanonwiii u
Kayuykmn. CUHmMemuyecKue Kayuyku
BoJsioxHa (2 4) (6ymaoduenosulii,
XJI0pONPEHOBbIl U
uzonpenogulit). Bonokna:
Hamypanivhvle

(x10n0K, wepcmo, WENK),
UCKYCCMBEHHble
(ayemamHoe 80J10KHO,
8UCK03a),

cunmemuyeckue (Kanpox u
J1a6Cam)

JeMoHcTpanus

— O3HAKOMJICHHE C
o0pa3iaMu IpUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
miact

Macc, KaygdyKoB

Brnanetrs nzyyaeMbIMi XUMUYECKUMU
MOHSTUSIMH: PACKPBIBATH CMBICII
M3y4aeMbIX MMOHITUH U IPUMEHSTh 3TH
MOHATHS IIPU OMTMCAHUM COCTABA U
CTpOCHUS

BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX
BEILECTB, IJIs1 O0BSICHEHHS OTAEIbHBIX
(hakToB U SBICHUN

Hcnonb30BaTh XUMHUYECKYHO
CHUMBOJIMKY

JUISL COCTaBIIEHUSI CTPYKTYPHBIX
dhopmyi

BEILECTB U YPABHEHUM pEeaKLUi
MOJIMMEPHU3ALMH U MOJUKOHAEHCAUT

11 KJIACC. OBIIAS U HEOPTAHUYECKAS XUMUSA
1 4 B Hexes10, Beero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMsl

TeMmbl,

OcHoBHBIC BUIbI 1eATEJIbHOCTH
KOJIHYeCTBO OcHoBHOe coaep:xaHue

o0yuarouuxcst
4acoB
Pa3nen 1. Teopernueckue ocHOBbI XuMum (12 4)
Tema 1. XHUMHUYECKUH IIEMEHT ATOM PackpsIBaTh CMBICT N3y4aeMBbIX
Crpoenne SAnpo aroma, U30TOMBI. MOHATUH (BBISBIATH UX XapaKTepPHBIE
aTOMOB. OnekTpoHHas 000JI0uKa MIPU3HAKHU), YCTAHABIINBATD UX
IMepuoanueckuii | DHEPreTUUECKUE YPOBHH, B3alMOCBS3b
3aKOH M MIOAYPOBHU PackppiBaTh CMBICI IEPHOINYECKOTO
Ilepuoauueckasi | ATomHbIe OpOUTaNH, S-, p-, d- 3akoHa /I 1 Menzeneesa u
cHCTEMA 3JIEMEHTHI JIEMOHCTPUPOBATH €T0
XHMHUYECKHX OcobeHHOCTH pactpeaeaeHHs CHUCTEMATU3UPYIOLIYIO,
3JjieMeHTOoB /I, 3JIEKTPOHOB 110 OPOUTAJISIM B O0O0BSCHUTENBHYIO 1 IPOTHOCTUYECKYIO
N. MeneneeBa | aToMax 2JIEMEHTOB IEPBBIX byHKIIUN
(3 4) YETBIPEX MEPUOIOB DJIEKTPOHHAS | XapaKTepU30BaTh JICKTPOHHOE




KOH(UTrypanus aTOMOB
[lepuonuueckuii 3aK0H U
Ilepuonnueckas

CHCTEMa XMMUYECKUX AJIIEMEHTOB
I N MenneneeBa CBsi3b
MEePUOUYECKOTO 3aKOHA U
[Teproanueckoit CUCTEMBI
XHUMUYECKHX dj1eMeHToB [ U
MenpeneeBa ¢ COBpEMEHHOM
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB
1 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB MO IPYIIaM U
nepuojaM 3HaueHHE
MEePUOIUYECKOro 3aKOHA

B Pa3BUTUHU HAyKH
JleMoOHCTpaL U

Bunbr Tabnmun «lleprognyeckas
CHUCTEMa XUMUYECKUX AJIEMEHTOB
JI 1 MenpaeneeBa»

CTPOEHHUE ATOMOB XUMUYECKUX
AJIEMEHTOB

1—4 nepuonoB, UCTIONB3Ys TOHATHS
«S-, p-, d-371eKTPOHHBIC OPOUTAITIY,
«QHEPreTUYECKUE YPOBHU»

6 OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAMHEHUH 110
nepuoaaM u rpynmnam Ilepuoandeckoi
CHUCTEMBI XUMUYECKUX 3JIeMeHTOB [ 1
Meunpeneesa

Tema 2.
Crtpoenne
BellecTBA.
Mmuoroodpa3ue
BeecTs (4 4)

Crpoenue BeriecTBa XUMHUYECKas
CBSI3b

Bupl xumudeckoii cBs3u
(KoBaJIeHTHas HETIOJISIpHAs U
HOJIsIpHAs, MIOHHAS,
MeTajuindyeckas) MexaHu3mbl
00pa3zoBaHusi KOBAJIEHTHOM
XUMHUYECKOH CBSI3U
(0OMEHHBIN U TOHOPHO-
aKLENTOPHBII)

Bonopoanas cBsi3s BasieHTHOCTB
ONEeKTPOOTPULIATEIEHOCTD
Crenenb okucnenus MoHsr:
KaTHOHBI U aHUOHBI
BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
3aKOH MOCTOSIHCTBA

cocraBa BenlecTBa THUIIBI
KPUCTAITIMYECKUX PEIIETOK U
CBOICTBA BEILLIECTB

ITonsiTHE O THCTIEPCHBIX
cucTemMax

HcTuHHBIE U KOJIJIOUTHBIE
pacTBOpBI

MaccoBast oI BEIIecTBa B
pacTtBope

Knaccudukanus HeopraHnyeckux
coennHenut Homenknarypa
HEOpPraHMYECKUX BEIIECTB
I'eneTnyeckas cBs3b
HEOPraHUYECKUX BEIIECTB,
IIPUHAJIEKALINX K pa3
JIMYHBIM KJ1accaM

6 PackppIBaTh CMBICIT U3y4aeMbIX MTOHS
TUH (BBIACNATH UX XapaKTEpHBIE MTPU
3HAKH) U IPUMEHSATH ITH MOHATHS IPU
OIIMCAaHUU COCTABA U CTPOEHUS BEILECTB,
JUIs OOBSICHEHUS OT/AEIbHBIX (PaKTOB

Y SABJICHUN

6 OmnpenensaTs BUABI XUMUYECKOU CBA3U
(KOBaJI€HTHOM, MOHHOM,
METaJUINYEeCKOH, BOJOPOIHOI) B
COCTMHEHUSX;

THUII KPUCTAIIIMYECKOMN PEIIETKH
KOHKPETHOI'O BEILIECTBA

6 OmnpenensaTs BAJICHTHOCTD U CTETICHb
OKHCIICHUSI XUMUYECKHX JJIEMEHTOB

B COCAMHEHUSX PA3JIMYHOIO COCTAaBa

6 IIpoBOINTH BHIYUCIIEHUS C
UCIIOJIb30BAHUEM IIOHATHS «MacCoBas
JIOJISI BEILIECTBA B PACTBOPE»




Tema 3.
XumMuuecxKue
peakuuu (5 4)

XuMHUUecKas peakius
Knaccudukanmst Xumuaeckux
peakuyii B HEOPraHU4eCKON U
OPraHNYeCKOM XUMHUM 3aKOH
COXpaHEHHUs MacChl BEIIECTB;

3aKOH COXpaHCHUs IIPEBPAILLICHUA

SHEPIrUU MPU XUMUYECKUX
peakumsx

CkopocTh peakuuu, eé
3aBUCUMOCTB OT
pa3InyYHbIX (aKTOPOB
OOpaTtumble peakuu
XHUMHUYECKOE paBHOBECHE
®DakTopsl,

BIIMSIOIINE HA COCTOSIHUE
XUMHYECKOTO
paBHoBecus [ [punnumn Jle
[Tarense
DIIEKTPOIUTHYECKAS
JUCCOoLUaus

CuibHbIe U cl1a0bIe QJICKTPOJIUTLI

Cpena BOOHBIX pacTBOPOB
BEIIECTB: KUCIIas, HEUTpanbHas,
menounas [lousmue o 80
dopoonom nokazamerne (pH)
pacmeopa.

Peakuuu nonnoro ooMeHa
T'uoponusz opeanuueckux u
Heop2aHuyecKux 6euecms.
OxucauTenpHo-
BOCCTaHOBUTENbHBIE PEAKIINH
Ilonamue 06 2nekmponuze
PACNIA808 U pacmeopos coJell.
llpumenenue

NEeKMPONU3A.

OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKLUU OT Pa3IMYHbIX
¢bakxTopos

6 OnpenensaTh XapakTep CMEIICHUS XU
MHYECKOT'0 PAaBHOBECHSI B 3aBUCMOCTH
OT BHEIITHET0 BO3ACUCTBUS (IIPUHLIUIT
Jle arenne)

6 CocTaBJIsSITh YpaBHEHUS PEaKIUi
Pa3IMYHBIX TUIIOB; MTOJIHBIE U COKPA
HIEHHBIE HOHHBIE YPAaBHEHHUSI PEaKIIUi,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX 3TH
peaKIu UAYT 10 KOHLIA

6 [loaTBepxaaTh CyIIECTBOBaHUE
TEHETUYECKOMN CBSI3U MEXKIY
HEOPraHUYECKHUMH BEUIECTBAMU C
IIOMOILBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUYECKHX
peakuui

[IpoBoauTH, HAOMIOAATH U OMUCKHIBATD
XUMUYECKUN SKCTIEPUMEHT: 110
ONPENIETICHUIO CPEebl BOJHBIX
PacTBOPOB BEIIECTB, BHISIBJICHUIO
YCJIOBHI NPOTEKAHUS peaKuid
MOHHOTO 0OMEHa, H3yYEHHUIO BIUSHUS
pa3INYHbIX ()aKTOPOB HA CKOPOCTh
peakuui

CrnenoBaTh paBuiiaM MOJb30BaHUS
XMMHYECKOH MOCYI0N U
J1a00paTOPHBIM

00opyIoBaHUEM

[IpencraBasTe pe3ynbTaThl
XUMHUYECKOTO dKCTIIEpUMEHTa B hopme
3aMUCH YpaBHEHUU COOTBETCTBYIOIINX
peakIuii 1 1eJaTh BHIBOIBI HA X
OCHOBE

[TpoBOIUTH BBIYUCIIEHUS IO
YpaBHEHUSAM XMMUUYECKUX PEaKILIUii, B
TOM YHCIIC

TEPMOXHMHYECKUE PACUETHI

Tema 4.
Hemeraniabl
8 4)

Hewmerannsl [Tonoxenne
HEMETAJIOB B
Ilepnonnueckoi cucreme
XUMHYECKHX
anemeHnToB | 1 Menneneesa u
ocobOeH
HOCTH CTPOCHHUA aTOMOB
dusnueckue
CBOICTBa HEMETAJJIOB
Amotponus He
METaJIJIOB (Ha MpUMepe
KHCIIOPO/JIa, CEPHI,
docdopa u yraeposa)
JleMoHCTpanun
— MOJIETN KPUCTATUTMYECKHIX
pEelETOK;

PackpbIiBaTh CMBICI H3Y4aeMBbIX
MOHATHUH (BBIIENATh UX XapaKTepHbIE
npu

3HAKM) U IPUMEHSTH 3TH MOHATHUS TIPU
ONMCAHUU COCTaBA U CTPOECHUS
BELIECTB,

JUTsl OOBSICHEHHUS OTJIEbHBIX (PAKTOB

u siBeHuil OObSICHATH 001Ine
3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAIJIOB

U UX COEIMHEHUN C yUETOM CTPOCHUS
UX aTOMOB U II0JIO)KEHHUS B
[Tepuoanueckoit cucreMe XMMHUECKUX
AIIEMEHTOB

JI 1 MenneneeBa

XapakTepHu30BaTh (OMKMCHIBATh) O0IIKE




— pa3J0KEHUE MEPOKCUaa
BOJIOpOJA B
MIPUCYTCTBUU KaTaau3zaropa
JlabGopaTropHblie padoThI
— IPOBEJCHUE PEAKLIHI
HOHHOI'0 OOMEHa;
— OIIpPEACIICHUE CPEeabI
PacTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCAIBHOTO
WHJIMKaTOpa
IIpakTuyeckas padora
Ne 1 BnusiHue paznudHbIX
(dhakTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUU
Boruucaenus
— pacyeThl C UCII0JIb30BAHUEM
MOHATHUSA
«MaccoBasi 105151 pAaCTBOPEHHOTO
BEILIECTBAY;
— pacy€Thl 10 YPaBHEHUAM
XUMHUYECKUX
peaKkuuii, B TOM YHCIIE
TEPMOXHUMHUYECKUE
pacdEThl
XHUMHUECKUE CBOMCTBA
BOKHENIIMX HEMETAJIJIOB
(ranoreHoB, cepsl, a30Ta,
docdopa, yriaepoaa u KpeMHUS) H
UX COEIMHEHUH (OKCUIOB,
KHCIIOPOJCOAEPKAILINX
KHCJIOT, BOJIOPOIHBIX
COCTMHEHUH)
IIpuMeHeHne BaKHEUIINX
HEMETAaJUIOB
U UX COeTUHEHHUN

XMMUYECKHE CBOWCTBA HEMETAIUIOB, UX
Ba)KHEHIIINX COCIUHCHUH,
MOJTBEPXKIas

3TO ONUCAHUE PUMEPAMH YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX
peakui

6 XapakTepu30BaTh BIUSHUE
HEMETaJJIOB

U MX COEIMHEHHH Ha KUBBIC
OpraHu3MBbl; OIIMCHIBATH IPUMEHEHHE B
pasInYHbIX 00IACTAX MPAKTUYECKON
JIESITEJIBHOCTH YEJI0BEKa

PackpbIBaTh CyIIHOCTh OKUCIUTENb
HO-BOCCTAaHOBUTEJILHBIX PEAKIHH MO
CPEICTBOM COCTaBJICHHSI JIEKTPOHHOTO
OanaHca 3TUX peakuui

[IpoBouTH peakuuu,
MOJITBEP K IA0LIME

XapaKTepHble CBOMCTBA U3Y4aeMBbIX
BEIIIECTB; PACIIO3HABATH OIBITHBIM
IIyTEM

aHHOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBopax

Habiroate 1 onuceiBath
JI€MOHCTPAIlMOHHBIE OIBITHI;
MIPOBOJIUTH U ONUCHIBATH

XUMUYECKUN IKCIIEPUMEHT
(J1abopaTopHbIC U MTPAKTUYECKUE
paboThI)

[IpencraBnsaTe pe3ynbTaThl
XMMUYECKOI0 3KCIepruMeHTa B (hopme
3aMCH YPaBHEHUU COOTBETCTBYIOLIUX
peaKIMii U J1enaTh BbIBOBI HAa UX
ocHoBe CrenoBarh MpaBUiIaM
MOJIb30BaHUs

XUMHYECKOU ITOCYI0M 1
1a00paTOPHBIM

00opyioBaHuEM

[TpoBOIUTH BHIYMCIIEHUS 110
YpaBHEHHSIM XUMAYECKUX PEaKIHi
CamocToATeNbHO MJIaHUPOBATh U
OCYIIECTBJISATh CBOIO TIO3HABATEIbHYIO
NeSITeTbHOCTD; IPUHUMATh aKTHBHOE
ydactue

B IPYIIOBOM yueOHOH

Tema S.
Metasibl (8 1)

Merainel [Tonoxxenne MeTamnoB
B [Iepnoanueckoii cucreme
XUMHYECKUX 3eMeHToB J[ 1
Mengeneea OcoOeHHOCTH
CTPOCHHUSI DIIEKTPOHHBIX
000JI0Y€K aTOMOB METaJJIOB
OO6mue ¢puznueckre CBOMCTBA
MeTasuioB CruiaBbl METAJIJIOB
DIIEKTPOXUMUYECKUH P
HaIpsKEHUN METaJIOB

PackpbpIBaTh CMBICIT N3Y4aEeMBIX TTOHS
TUH (BBIIENATH UX XapaKTEPHBIE MPH
3HAKW) M IPUMEHSTH STH MTOHATHUS TIPU
OINKCAaHUM COCTaBa U CTPOCHUS
BEIIIECTB,

JUIs OOBSICHEHUS OT/AEIbHBIX (DaKTOB

Y SBJICHUN

OOBsACHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOWCTB 3JICMEHTOB —




XUMHUYECKUE CBOWCTBA
BOKHEHIIINX

METaJIOB (HATPH, KaIHii,
KaJIbIIMi, MarHuii, alIOMIHNM,
LIUHK, XPOM, KEJI€30, MEJIb) U UX
COCIMHEHUN

O0611me crnocoObl MoTy4eHHs
METaJIJIOB

Merannyprust Kopposus
Memannos.

Cnocobvl 3auumul om KOppo3UU.
[TprMeHeHre METAIIJIOB B OBITY H
TEXHHUKE

IIpakTuyeckune padoTbl

Ne 2 Pemienue
AKCIIEPUMEHTAJIbHBIX 32

nad o teMe «Hemeramnby;

Ne 3 Pemienne
9KCIIEPUMEHTAIBHBIX 32

Ja4 o teme «MeTtaibi»
Boruunciaenust

— pacu€Thl MacChl BEWIECTBA
i o0béMa

ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKINH
BEIIECTB; PACUETHI MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUH, €CITU OJTHO
13 BEIIECTB UMEET NPUMECH;

— pacuéTel Macchl (00BEMA,
KOJIM4YeCTBa

BElIEeCTBa) MPOAYKTA peakiny,
€CJIM OJTHO

13 BEIIECTB JIaHO B BHJIE
pacTBOpa ¢ OIPEIEIEHHON
MAaCCOBOM J0JIel paCTBOPEHHOTO
BEILECTBA

METAJJIOB U UX COEUHEHUH C yUETOM
CTPOEHHUSI MX aTOMOB U MOJIOKECHUS

B [Iepnoanueckoii cucreme
XUMHYECKHX

anemenToB | I Menneneepa
Xapaktepu3oBaTh (OIMHUCHIBATH) 00IIHE
XUMHUYECKHE CBOMCTBA METAJIJIOB, X
Ba)KHEHIIINX COCINHCHUH,
MOATBEPIKIase

9TO OIMCAaHUE IIPUMEPAMHU YPaBHEHUU
COOTBETCTBYIOLIUX XUMHUYECKHX
peakiuii; NpUMEHEHUE METAILJIOB B
pa3IMYHbIX 00JaCTsIX, a TAKKe
MCII0JIb30BaHUE

UX JJIs1 CO3JJaHUsI COBPEMEHHBIX
MAaTEpUAJIOB M TEXHOJIOTUI
PackpbIBaTh CyIIHOCTh OKUCIIUTEIb
HO-BOCCTAHOBHTEIIbHBIX PEAKIUH 110
CPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

[IpoBoauTh peakium,
MOJITBEP K IA0LIME

XapaKTEpHbIE CBOMCTBA U3yYaEeMbIX
BEIIIECTB; PACIIO3HABATH OINBITHBIM
IIyTEM

MOHBI METAJUIOB, IPUCYTCTBYIOLINE

B BOJHBIX PacTBOPaX

HaGnronaTe u onuceiBaTh
JIEMOHCTPALIMOHHBIE OTIBITHI;
MIPOBOJIUTH U OTTUCHIBATH
XUMHUYECKUN SKCIEPUMEHT
(J1abopaTopHbIC U TPAKTUYECKHE
pabotsl) [IpencraBnars pe3ynbTaThl
XUMUYECKOT0 dKCTIEpUMEHTa B hopme
3aMuCcu ypaBHEHUM
COOTBETCTBYIOILIUX PEAKIUN U JAeNaTh
BBIBOJIbI HA X OCHOBE

CnenoBath npaBuiaM MOJIb30BaHUS
XMMHUUYECKOH MTOCYIOU U
71a00pPaTOPHBIM

o0opynoBaHreM

[TpoBOIUTH BBIYUCIEHUS IO
YpaBHEHUSAM XUMUUYECKUX PEaKLni
CaMOoCTOATENBHO IIIAHUPOBATh U
OCYIIECTBIISITh CBOIO IMO3HABATENBHYIO
JIeATETLHOCTh; TPUHUMATh aKTUBHOE
ydactue

B IPYNIOBOM y4eOHOH edTeIbHOCTH

Pasnen 3. Xumus u :xu3ub (4 4)

Tema 6. Xumus
U KU3Hb (4 4)

Ponp xuMun B o0ecnieueHUN
DKOJIOTMYECKOU, SJHEPTreTUYECKOMN
Y MMUIIEBOI 0€3011aCHOCTH,
Pa3BUTHHU MEAUIMHBI

PackpsiBaTh posib XHUMHH B pEIEHUN
HHEPTeTHUECKUX, CHIPHEBBIX U IKOJIOTH
€CKHX TTPO0JIeM YeTTOBEYECTRA,
OMHCHIBATH OCHOBHBIC HATIPABIICHUS




[TonsaTHE 0 HAYYHBIX METOJAX
MMO3HAHMS

BEILECTB U XUMUYECKUX PEAKIUN
[Ipencranenust 06 oOmMMX
Hay4HbBIX

MPUHIMIAX TPOMBIILIEHHOTO
MOJIYYCHUS] BaKHEUIITUX BEIIECTB
UYenoBek B MUpE BEILIECTB U
MAaTEepUAJIOB: BaKHEUIINE
CTPOUTEIbHBIE MaTePUAIbI,
KOHCTPYKIIMOHHbBIE MaTePHUAJIbI,
KpPacKH,CTEKJI0, KepaMHUKa,
MaTepUalIbl JUIsl SJIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPraHUYECKUE
1 MUHEpaJIbHBIC YI00pCHUS
XHUMHUA U 300POBbE YEJIOBEKA!
MpaBuIa

WCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB; NpaBuiia
0€30I1aCHOTO KCITOIb30BaHUS
npenaparoB ObBITOBOM XUMHUU B
MMOBCETHEBHOM KU3HHU

pa3BUTHUSA
XUMHUYECKON HAYKH U TEXHOJIOTHH
[TpumensTh npaBmiia 6€30MacHOTO
oOparreHus ¢ BEIeCTBAMH,
UCTIOJIE3YEMBIMU

B [TIOBCE/IHEBHOM JKU3HHU, ITPaBUIIa
IIOBE/ICHUS B LIEJSIX COEpEKEHUS
3J10pOBbS

U OKPY’KaIOIEeH PUPOJIHOM CPENIbL;
MMOHUMATh Bpe/l (OMacCHOCTh)
BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI
OIIPEEIEHHBIX BEIIECTB, CMBICII
nokazareis I1JIK, moscuars Ha
pPUMEPax CIIOCOObI

YMEHbILIEHUS U IPEIOTBPAIICHUS UX
BPEIHOT'O BO3/ICHCTBHUS
AHanM3upoBaTh U KPUTUUECKU
OLICHUBATh UH(OPMAIIHIO, CBI3aHHYIO C
XUMHUYECKUMHU MPOLECCAMH U UX
BIUSTHUEM

HA COCTOSIHHE OKPYXKAIOIIeH cpeibl
Hcnonb30Bath MoJy4eHHBIE 3HAHUS
U TIpeJcTaBieHus o chepax
JEeSITeTTbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY ISl

OpHUEHTAINH B BBIOOpE CBOEH OymyIeit
PO eCCHOHAIIBHON e TEIHHOCTH
[IpuHuMarth ydyactue B 00CYKIACHUH
po0eM XUMUYECKON 1
HKOJIOTMUYECKOI HAMpPaBICHHOCTH,
BBICKA3bIBATh

COOCTBEHHYIO MO3UIHIO 110 podiieMe
U TIpey1araTb BO3MOYKHBIE TyTH €€
peleHus

10.YueOHO-MeTOAMUYECKOE U MaTEPHAIBHO-TEXHUYECCKOEC o0ecneyeHue 06pa3OBaTean0r0

npoiecca

HaumenoBanmne 00HEKTOB U CPEJICTB
MaTepUaIbHO-TEXHUYECKOTO

o0ecrieueHus

VY4ueOHUKH

«Xumus 10 xkmacey, aBropsl O.C. IN'abpuensu, B, ©. H.
Mackaes, C. 1O. Ilonomapes, B. 1. Tepennn — M:
Hpoda, 2021

PaGouue Terpaau

O. C. I'abpuensH, A. B. AmykoBa «Xumus. PaGouas
tetpaab» kK yueOHuky O.C. T'aOpuensn «Xumus 10

kiace» M. — Jlpoda, 2021




Mertonnyeckue mocoons

O. C. l'abpuensn, U. I'. OctpoymoB HacTonbHasi kHUTa

yaurens «Xumus», 10 kmacc. M. — Ipoda, 2020.

[Toypounsie pa3zpaboTku

M. 1O. T'opkoBenko. «Iloypounbsie pa3paOOTKu» 10

xumun (10 knace) k yuebnukam O. C. 'abpuensina. M. —

«Bakoy, 2021

HCMOHCTpaHI/IOHHBIC MaTcpHralibl

Komnekunu HedTenpoayKToB, yrieBoJ0pOI0B

Kowmmbrorepasie U uHGOPMaMOHHO-

KOMMYHHKAaTHUBHBIC CPCACTBA

[Ipe3enTanuu kK Kaxaoil TeMe ypoka.

TexHuUecKkue cpencTBa 00ydeHus

I[TpoexTop, JOCKa, KOMITBIOTED.

DKpaHHO-3BYKOBBIE ITOCOOMS

[IpoekTop, 1OCKa, KOMIIBIOTED.

O6opynoBanue Kiacca

HacreHHble 1OCKM Ul MIIIIOCTPATUBHOIO MaTepuala,
aepkarend Juis  Tabmun, mKadel UL XpaHEHUS

JIMJTAKTUYECKUX MaTEPUAJIOB.

Tabmuuer:  Ilepuoauueckas cucTeMa  XUMHUYECKUX
3JIEMEHTOB, Ta0JIMIla PACTBOPUMOCTH, PsIi HAIIPSDKEHUS

MCTAJUIOB U 3JICKTPOOTPULATCIIBHOCTH 3JICMCHTOB.




