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HOACHUTEJ/IBHASA 3AITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpenHero ooOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpedOBaHUN K pe3yjbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
®denepauyy, peanu3ylOIIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, ((OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEeKa, a TaKXKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOydJaronmxcst Ha YpOBHE CpeHEro 00Iero oOpa3oBaHUs CPECTBAMH YUeOHOTO
npeaMera «XHUMHSD»), COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESEHbl B
nporpaMMe MO XUMHHM C y4€TOM crneun(UuKd HayKd XUMHHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HM OOIIECTBA, a TaKke C y4ETOM
oOlMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABIEHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJI€HAa Ha pEIICHHE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM ¢ OOmIKMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Il  BbIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUA B JKU3Hb COLMYMa, IPOAOJDKECHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHUM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHUEM 3HAHUM U3 00Iel XUMUU) U
OpraHnyecKor Xxumuu. @OpMHPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YUYECHHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana M OO0yCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKXEe Ha YPOBHE CTEPEOXMMHUYECKMX W DIJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMUS» O0O0yYaromuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX W METOJOJOTHYCCKUX TO3HUITUH,
riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKXKE O XUMHUYCCKUX PEAKIHIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kkypcax 10 u 11 xkiaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJOTUYECKUA U TPUKIAJTHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3M XUMHUHU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIBLHON W TMPAKTHUYCCKOU
JEATETLHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKEHUS K IMPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0seMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh HWH(POPMAIHIO
NPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCINICKTYalbHBIX |
AKCIIEPUMEHTAIBHBIX MCCIICI0BATEIBCKUX 3a/1ad. B 11e10M copepkanue yaeOHOTOo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHUPOBO33PEHYECKONM OCHOBBI IS TTOHUMAHUS
bunocockux MACH, TaKWX KaK: MaTepHaIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO
OpPraHUYECKOTO MHpa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SBICHUNA MyTEM OKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMII MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Tpodiiem, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OOydJaronmxcss MPUHIATHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHKE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3IMYHBIX BHUJIOB JICATCIBHOCTH: pEIICHUS MpoOJieM, TIOWCKa, aHamu3a |
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOINICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEACICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJIed W3y4YeHHs TMpeaMeTa HampaBIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON



NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONIPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHMS IVIABHBIMM LEJISAMU W3Y4YCHHS IIPEAMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W INOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C MCTOpPHUEH
UX pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOJIOJICHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe 1Mo XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oomiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIeld CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUUECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIAJCIOIIEr0 He
HA0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOT'O NOJIyYEHHs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM TpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIee
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, KaK:

ajanTaius 00y4aroluXcsl K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
JESITEIbHOCTH: PELIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOOUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMAaeT



BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUN
IKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOIIECCOB HAa OPTaHW3M YeJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA MOMCKAa U aHalu3a YIeOHOW |
HAYYHO-TIOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(GopMHUpOBaHKE U PA3BUTHE Y O0YUAIOIIUXCS ACCOLMATUBHOIO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueObHOM mnaHe cpenHero oOmero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN obnacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIyYEHUM HOBBIX BEIIECTB M MaTepuUasoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE M0JI03keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, wu3oMepus. XUMUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccUpuKaluy OpraHudyeckux BeunlecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXACHUE B IMPHUPOJAE, IOIyYeHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOINUJIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHHUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:



cocmas, cmpoenue,  Quauveckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIY YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaaUTHYeCKuil), muposus. IIpoaykrsl
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUUECKON PabOThI: MOJyYE€HHUE ITHIICHA
Y U3YUYEHHE €TO CBOKCTB.

Pacuérnbie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucsopoacoaepskamue opranu4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHUMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugpl U kemouwvl. DoOpMaNbIETUl, alETAIBICTUI: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KakK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.




Cnoxnble 2(QUPHl KaK MPOW3BOJHBIE KApOOHOBBIX KHCIOT. [ muponus
CIIOXHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjaccUUKaUs ~ yriaeBojoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOMCTBA (B3aMMOJCUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIECHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u 1enmrono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0N036l.  DU3NYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIH3,
KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BEHIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, Ka4E€CTBCHHBIC PEAKIIMH OIHOATOMHBIX CIMPTOB (OKHUCIICHHWE 3TaHOJA
okcusmom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TIJIUIEPUHA C
ruapokcugom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIINN).

A3oTcoepKale OpraHu4eckiue COeTMHEHNS.

AMWHOKHCIIOTHI KaK aM(pOTEpHbIE OpTaHWYECKHE COeAMHCHUS. Dr3ndecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuirHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumpl.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIMHCHMS. IlepBuuHasi,
BTOPHYHAS W TPETHUYHAS CTPYKTypa OeiaKkoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, ICHATYypaIlusl, KAYeCTBCHHbIE peakliy Ha OeJKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYECHHsI BEIIECTB M WX MPEBPAIICHUIA:
HAOJIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTIBITOB: JACHATYypaIusi OCIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTMMEPU3AIUHN, CPEIHSSI MOJICKYJIsipHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCIMHCHHA —
MOJIMMEPHU3AIUS U MOJUKOHECHCAIHS.
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OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX IPEBPALLICHUM:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH NPHU U3YUYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UKanus, NEpUOJUIHOCTb, HAOIIOEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTtepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpEnapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuil 3naeMeHT. AToM. Sapo aroma, H30TONbL. IJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeiejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuii 3akoH u Ilepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKoHA U [lepnoamdyeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOaM.
3Ha4YeHUe NMEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.



11

CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BHAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasl HEMOJsIpHAas W IOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Ionstue o nucnepcHbix cucreMax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBHI.
MaccoBas 10Ji BEHECTBA B pACTBOPE.

Knaccuduxanus HEOpPraHUYEeCKUX COEIUHEHNN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHUECKMX — peakluil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHUYecKOoe paBHOBecHe. DakToOpbl, BIUAIOIIME HA COCTOSHHE
xuMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpauus Tadnun «llepuonnueckas cucreMa XuMHueckux sneMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAJUIMYECKUX PEHIETOK, HAOIoJeHUuE W
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pPEaKIUu HOHHOTO OOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJISI BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumudeckux snemeHToB J[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
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®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHU.

Meramnsl. [lonoxenne meramnoB B Ileproanyueckoil cucreMe XUMUYECKHUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIKEHUM METAIIOB.

XUMUYECKHE CBOMCTBA BaXXHEUIMX METAJUIOB (HATpUM, Kaiuil, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mue crnocoObl monmydeHus: MetauioB. [IpruMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pElICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJYy4YEHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPHUAIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEpAJIbHbIC
yaoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBSI3H.
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Peanuzanmss  MEXNpEeAMETHBIX CBA3€H MNpH  H3yYeHUHM oOOmed u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocymIecTBISETCS YEpe3 UCIOIb30BAHUE KaK
OOIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK U MOHATHH, SBIAIOIIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.

dusnka: MaTepusi, JHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJIHOAKTUBHOCTD, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIMYMUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorusa: XUMHYEcKasi MPOMBILIIEHHOCTb, METAJLUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX TMpenapaToB, NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHNUA
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHUS
OOy4JaronMMHUCsl TPOTPAMM  CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHOo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXCs PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XHUMHsD JIOCTHUTaloTCsi B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOINO3HAaHUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaronmxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;
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MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JIEATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUYEeOHOU ACSITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOWICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B TOJYYEHHU U TMOCIETYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 30poBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJiroicHUsT TpaBWI 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:
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KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOMN
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW  APYIMX BHJAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE B PEUICHUHM NPAKTUYECKUX 3a7ad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGEeCcCHuil pa3IudaHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00I11IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIONBE30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBUH, NPUHOCIIIMX BpEHd OKPYKAOIIEH
MPUPOTHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJATONPHUSTHBIE IKOJIOTHUYECCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4yusl pa3BUTOr0 3KOJIOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
dbopMHUpOBaHUN PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpoOJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIM3ALMU: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37laHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH I100aIbHBIX MpodsieM



17

YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
IKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, OOECIEUYCHUU YCIIOBUMN
YCHEWIHOT0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4WiEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH: IOHMMAHHA CYIIHOCTH METOOB
NO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ui aHAINU3a U OOBSICHEHUSI SBJIICHUN OKPY’KaOIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBAaHHbBIC 3AKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 IOJTyYEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON IEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIMUHbIX cepax MpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeHET0 001Iero 00pa3oBaHus BKIHOYAOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHAayYHbIE MOHSITHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHE);

yHUBEpCalbHble y4YeOHble NeWCTBUs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pETYJIATUBHEIE), o0ecreunBaroIIre dbopmupoBaHue GbyHKIIMOHATHHON
I'PaMOTHOCTH M COIIMAITLHOM KOMITETESHITUH 00YJarOIIHXCs;
CIIOCOOHOCTH O0yJaroIXxcs UCITIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.
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OBJiagenue YHHUBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOATENbHO  (QOpMYyJNIHMpOBaTH U aKTyaJlM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C ITOCTABICHHBIMU LEISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAaHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS 1JII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIe B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peaknuu — TPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIMpOBATH SN U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
00001IIeHUS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW UM MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
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MOMCKY METOJIOB pEUIeHUS] MNPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ unpopmManmeii:

OPUEHTHPOBATbCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisIpHasl JIUTEpaTypa XUMHUYECKOTO COAEpPKaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTH;

(GopMyIIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NpEICTaBIICHUA
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCTBE CpeacTBa NpH paboTe C
XUMHUYECKON HH(OpMAIMel: TNpPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OByaseHue yHUBEPCAIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUajlora W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBaThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBITOJIHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNATh C NpPE3EHTAlUEeN pe3yJbTaTOB IO3HABATEIbHOW JAESTENIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
10 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMH.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NesATEIbHOCTh, Ompenensis e€ Leau W 3aJadyd, KOHTPOJMPOBaTH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUTM JACUCTBUN TpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJMyYEHHUS HOBBIX 3HAaHUH O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;
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OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH MESITEIbHOCTH Ha OCHOBE CaMOaHaIu3a
Hn CaMOOIICHKMH.

IHHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHHWM SIBIICHUHN
OpupoAbl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs] IPAKTUYECKUX 3a]1a4
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M MPHUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTass U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIN CcKeneT, (YyHKIHOHANbHAsA Tpynna,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUUYECKAN PSAJ, TOMOJIOTH, YTJIEBOAOPOLBI,
KHUCJIOPOJ U a30TCOACpXKalle COECIMHEHUS, MOHOMEpP, IIOIMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SIBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJb30BAaHUU BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
[IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUU BBISBIISATh XAapaKTEPHbIE TMPU3HAKU TOHSTH,
YCTaHaBIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHITHUS IIPU
OIMCAHNHU COCTaBa, CTPOCHHUsSI U MPEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpal€HHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS,
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HM3yUCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINPeIeIEHHOMY
KJIacCy/Tpynmne CcoequHEeHuN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IIO
cuctematudeckoir HomeHkiatype (IUPAC), a Takke NPHUBOIUTH TPHUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISTh BHUJBI XUMHUYECKOU CBS3U B
OpTraHUYECKUX COCNUHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metmnOyramuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJ, alleTalIbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIY HHUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIyKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB UJIU MIPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISITMPOBAHNE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHWEM, a TaKXKe MpaBmiia OOpaIeHUs C
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BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUHU, MTOTYUYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPaBHEHHM COOTBETCTBYIOIIUX
peakiuii u GopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMUUYECKYIO
uHhOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TIpaBWia  HKOJOTHYECKHU
LEJ€CO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUS HX BPEIHOIO BO3ACHCTBHS Ha OpPraHuU3M
YeJI0BEKa;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CJETNBbIX W CJA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIIO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOM

cpene;



23

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMUYCCKUH 3JIEMEHT, aToM, W3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBLHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMBl XUMHUYECKUX  PEAKLIHMA, PpacTBOp, IJEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOPHs
AIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUN U 0€30MMaCHOM HCTIOJIB30BaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMUYECKYI) CHUMBOJIUKY JJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanpHbie Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJ/IA, MUPUT U JIPyTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPENIECNATh BAJIGHTHOCTh U CTEIEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIlecTBa (aTOMHAasi, MOJEKYJSpHasi,
WOHHAs, METAJJTNYECKas), XapaKTep Cpejibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/TpyIe
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbI U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PaCKpPhIBaTh CMBICI MTEPUOANIECKOTO 3aKkoHa /Jl.
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOMIYI0, O0BSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 14 mnepuonoB Ilepuonnueckoil CcucTEMBbI
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xumudeckux snemeHToB JI. M. MenneneeBa, WCHONb3ys NOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHI, O0OBSACHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUUYECKUX JIEMEHTOB U UX COCIMHEHUN
1o nepuojaaM u rpynnam Ilepuoanueckoit cucTeMbl XMMHAYECKUX 3J1eMeHTOoB 1. Y.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAaTh CYIIECTBOBAHUE T€HETMYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMU C TOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIMH TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BEIIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHEHHIO CTCIEHEW OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaKIy, y9acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCIIOBHS, ITPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, IOATBEPKAAIOIINE
KAQYECTBCHHBI COCTaB PAa3JIMYHBIX HEOPTraHWYECKHX BEIIECCTB, PaCIO3HABATh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHH PACKpbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMK MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEePU30BaTh XHUMHYECKHUE ITPOIICCCHI,
JIe)KAIIME B OCHOBE MPOMBIINUIEHHOTO TMOJIYyYE€HUsS CEPHOM KHUCIIOTHI, aMMHAKa, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSATHSI «MaccoBas JIOJIS BEIECTBa B PacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B
MPU XUMUUYECKUX PEaKIMIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEIIIECTB, TEIIOBOTO 3((eKTa peaKkimid Ha OCHOBE 3aKOHOB COXPaHCHHS MacChl
BENIECTB, MPEBPAIIECHUS U COXPAHCHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUJia OOpaIleHHUs C
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBaTh M BBINOJHATH XHWMUYECKUH
HKCIEPUMEHT (Pa3/IoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajau3aropa,
OIIpEJIeJIEHUEe Cpelabl PpPacTBOPOB BEIIECTB C IIOMOILBIO YHUBEPCAIbHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha Cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C IMpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3yJAbTaThl XUMHUYECKOTO JKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUI W (OpMYJIMPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBWJia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3/I0POBBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, TIOHUMAs
cmpicn mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MpeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OpTraHU3M YEJIOBEKA;

JUIs. O0Y4YaroUIuXcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BEUIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CJENBbIX W CJA0OBUIASIIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKHUX

dbopmy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
No HaumenoBanue pa3aeiioB Ko]—[Tpo,]n, HpaKanec (III/I(l)pOBbIe)
n/n TeM MPOrpaMMBbl Beero HbIC KHe oOpa3oBareJib
padoTbI padoThbI HbI€ pecypchl
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipeamet oprannyeckoit
xumuu. Teopust ctpoeHus resh.edu.ru>su
11 . 3 0 0 PP
OpPraHUYECKUX COCIUHEHUI bject/29/10/
A. M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
[IpenenbHbIC YTIIEBOIOPOIBI resh.edu.ru>su
2.1 2 0 0 e
— aJIKaHbI bject/29/10/
Henpenenbusie
2.2 TJIEBOJIOPO/IbI: AJIKEHBI 6 0.5 1 resh.edu.ru>su
' YEIGBOAOPOIEL ’ ' biect/29/10/
AJIKaJIMEHBI, ATKUHBI
Apomarnyeckue resh.edu.ru>su
2.3 2 0 0 =
YIIIEBOOPOIBI bject/29/10/
[IpupoHbIE HCTOUHHUKHU
2.4 TJIEBOJIOPOJIOB U UX 3 1 0 resh.edu.ru>su
' YHICBOLOP biect/29/10/
nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHU st
resh.edu.ru>su
A1 . @ PP
3 Cruptsl. DeHon 3 0 0 biect/29/10/
Anpneruasl. Kap6oHOBBIE resh.edu.ru>su
3.2 7 0.5 1 e e
KUCTO0ThI. ClI0KHBIE 3PUPBI bject/29/10/
resh.edu.ru>su
3.3 VrneBoast 3 0 biect/29/10/
Hroro mo pasneny 13
Pasnen 4. Aszorcoaepikanue opraHu4ecKue coeJUHEHHUs
AMuHBI. AMHUHOKHCIIOTHI.
41 3 0 0 resh.edu.ru>su

benkn
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Uroro mo pazneny 3

Paspnen S. BeicokoMoJIeKy I pHbIe COeIUHEHUS

[Tnactmaccel. Kayuyku.

resh.edu.ru>su

>1 Boiokna 2 0 0 bject/29/10/
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB 34 3 5
I1O ITPOT'PAMME
11 KJIACC
JJIeKTPOHHbIE
(ungposBbie)
N Haumenoanne KomuecTBo yacos odpa3oBaTe/bHbIE
)
/i pa3/1eJioB U TeM pecypcsl
NMPOrpaMmblI
K 1|
Beero OHTPOJIbHbIE pPaKTHYeCKHe
padoThI padoThbI
Pa3zpnen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
1.1 [lepuonnueckas 3 0 0 resh.edu.ru>subject/29/10/
cHcTEMA
XAMUYECKHX
anemenToB 1. U.
Menneneena
Crpoenue
1.2 Berectsa. 4 0.5 0 resh.edu.ru>subject/29/10/
Mmuoroo0pasue
BEILIECTB
X
1.3 HIMITHECKHC 6 1 1 resh.edu.ru>subject/29/10/
peaxiuu
Hroro mo pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertannsl 6 0 resh.edu.ru>subject/29/10/
2.2 Hemeramnsl 9 resh.edu.ru>subject/29/10/
2.3 CBs13b 2 0.5 0 resh.edu.ru>subject/29/10/
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28

HEOPraHUYECKUX
Y OPTraHUYECKHUX

BCIICCTB

Hroro no pazneny

17

Paszgea 3. Xumus u xu3

3.1 XuMu 1 KA3Hb

Hb

resh.edu.ru>subject/29/10/

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 3

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Tema ypoka

IIpenmer
OPraHUYeCKOU
XHUMHHU, €€
BO3HHUKHOBEHHUE,
pa3BHUTHE U
3HAUYCHHE

KoJsnuyecTBo yacoB

KonTpoan
HbIE
padoThI

Bce
ro

Jlara
usyue
HUSA

IIpakT4e
cCKHe
padoThI

0 04.09.24

DJIeKTPOHHbIE
mudposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

resh.edu.ru>subject
[29/10/

Teopus crpoeHus
OpraHUYECKUX
coenuaenni A. M.
bytneposa, eé
OCHOBHBIE
MI0JIO’KEHHUS

0 11.09.24

resh.edu.ru>subject
[29/10/

IIpencraBnenue o
Kiaccuukanum
OpraHNYECKHUX
BEIIECTB.
Homenkinarypa
(cuctemaTnyeckas)
Y TPUBHAJIbHBIE
Ha3BaHUSA

0 18.09.24

resh.edu.ru>subject
29/10/
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29

OPraHUYECKHUX
BEILECTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHI
pan

Mertan u 3TaH —
MpOCTEUIINe
MPEJCTaBUTEHN
aJIKaHOB

AJKeHBI: cOCTaB U

CTPOCHHE, 1
CBOICTBA

25.09.24

02.10.24

09.10.24

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

DTHIICH U
MPONMIIEH —
MpocTenIIne
MIPEACTABUTENHN
AJIKEHOB.
KonTposbHbIi
TecT «Teopus
Byrtaeposa.
AJIKaHbI U
AJIKeHbI».

0.5

16.10.24

resh.edu.ru>subject
[29/10/

IIpakTrueckas
paborta Ne 1.
«ITomyuenue
STUJICHA U
H3y4YeHUE ero
CBOWCTB»

1

23.10.24

resh.edu.ru>subject
129/10/

ATKaueHBI.
byraguen-1,3 u
MeTHIIOyTaueH-
1,3. ITonyuenue
CUHTETHUYECKOTO
Kay4yKa U pEe3UHbI

0

06.11.24

resh.edu.ru>subject
129/10/

10

AJKUHBL: COCTaB U
0COOEHHOCTH

CTPOEHHS,
TOMOJIOTHYECKHUIA 1
pan. AuetusieH —
MPOCTEUILINI
MIPEACTaBUTEh

0

13.11.24

resh.edu.ru>subject
[29/10/
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30

11

12

13

14

15

16

17

18

AJIKUHOB

Brrancnenus no
YpaBHEHUIO
XHUMHYECKOM
peakiuu

ApeHbl: 6eH301 1
TOJIYOJI.
TokCUYHOCTD
apeHoB

I'enernueckas
CBSI3b
YIJIEBOJOPOOB,
MPUHAJICKALUX K
pa3IMYHBIM
KJIaccaM
[Tpuponnsie
HMCTOYHHUKHU
YIJIEBOJOPOAOB:
IIPUPOJHBIN ra3 u
MOy THBIE
He(TsIHBIC Ta3Hbl,
He(DTh.
IIpuponusie
WCTOYHUKHU
YIJIEBOJOPOOB.
[TepepaboTka
He(TH.

KonTpouabnas
padora no
pasaeiy
«¥YTJ1€BOAOPOABD
IIpenenbusie
OJIHOATOMHBIE
CIUPTHI: METAHOJI
Y 3TAHOJL
Bonpopoanas cBsizb

MHoroaroMHbIe
CIIUPTHL:
STHJICHTIUKOIL U
TJIULEPUH

20.11.24

27.11.24

04.12.24

11.12.24

18.12.24

25.12.24

15.01.25

22.01.25

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

resh.edu.ru>subject
[29/10/

19

®DeHOo: CTpOoeHUE

29.01.25

resh.edu.ru>subject
[29/10/
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31

MOJICKYJIBI,
dusndeckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHHUE

20

Anbaerunpl:
dbopMmanbaerua u
aleTaIbJICTUI.
ArneToH

05.02.25

resh.edu.ru>subject

[29/10/

21

OHOOCHOBHEIC
[peaeIbHbIC
KapOOHOBBIE
KUCJIOTHI:
MypaBbHHAS U
YKCYyCHast

12.02.25

resh.edu.ru>subject

[29/10/

22

IIpakTrueckas
pabota Ne 2.
«CpoticTBa
pacTBopa
YKCYCHOH
KHCIJIOTBD)

19.02.25

resh.edu.ru>subject

[29/10/

23

24

25

26

CreapuHoBas u
OJICMHOBAs
KHCJIOTBI, KaK
IpeACTaBUTENN
BBICIINX
KapOOHOBBIX
KHCJIOT

Mpgb11a kak coau
BBICIIIMX
KapOOHOBBIX
KHUCIIOT, X
MOIOIIIeE IEUCTBUE

CrnoxHble 3¢upbl
KaK [POU3BO/IHbIC
KapOOHOBBIX
kuciotT. ['maponus
CIIOKHBIX 3(pUpOB
Kupsl: runponus,
pUMEHEHHE,
Ouonornyeckas
poib xupoB. Tect

0.5

26.02.25

05.03.25

12.03.25

19.03.25

resh.edu.ru>subject

[29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/
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32

CnupTrsl.
AJabaeruasl.
KapGoHnoBrble
KHCJIOThI.

27

VYrieBoasl: COCTaB,
KJIaCCH(UKAITHS.
Baxwueiimme
MIPEACTABUTENH:
TJII0K03a,

bpykro3a,
caxaposa

02.04.25

resh.edu.ru>subject/
29/10/

28

Kpaxman u
LEJUII0JI03a KaK
IIPUPOJIHBIE
IIOJIUMEPBI

09.04.25

resh.edu.ru>subject/
29/10/

29

30

KonTtpoabHasn
paborta no
pasaeiy
«Kucgopoacoaep
JKamme
OpraHu4ecKue
COCJUHCHHUSD)

AMUHEL

MCTUJIAaMHMH 1
AHUJINH

16.04.25

23.04.25

resh.edu.ru>subject/
29/10/

31

32

AMHHOKHCIIOTEI
KaK aM(oTepHbIe
OpTraHUYECKHE
COE€IUHEHMS, UX
OMOJIOrHYECKOe
3HAYCHUE.
IlenTuapr

benku xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBbIE COSTMHEHUS

30.04.25

07.05.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

33

OcCHOBHEIE
MMOHATHS XUMHHU
BBICOKOMOJIEKYJISIP
HBIX COCIMHCHUNU

14.05.25

resh.edu.ru>subject/
29/10/

34

OCHOBHBIE METOIEI
CHHTE3A

21.04.25

resh.edu.ru>subject/
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33

BBICOKOMOJIEKYJISP 29/10/
HBIX COSIMHCHUM.
IInactmaccsl,

Kay4yKH, BOJIOKHA

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3 2

11 KJIACC

KosmnuecTBo yacoB 1 JJIeKTPOHHBIE
ara

Ne Kontpo IIpakTn nudposBbie

Tema ypoka P P U3y4YeHH bp

n/n Bcero JbHbIE YyecKue o0pa3oBaTe/ibHbIE
s

padoTbI padoTbl pecypchl

XUMHYECKUN resh.edu.ru>subject/

JJIEMEHT. ATOM. 29/10/
DNeKTpOHHAs 1 0 0 03.09.24
KOH(UTyparus
aTOMOB

[Tepuonnueckuii resh.edu.ru>subject/
3aKO0H U 29/10/

[Iepnonnueckas
cucrema
XUMHUYECKUX
anementoB J[. U. 1 0 0 10.09.24
MeHpeneeBa, ux
CBS3b C
COBPEMEHHOM
Teopuen
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH resh.edu.ru>subject/

U3MEHEHHUS 29/10/
CBOICTB
XUMHYECKHAX 1 0 0 17.09.24
JJIEMEHTOB U KX
COETUHEHUH I10

rpyImnmaM u
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34

MEepUOIaM.
3HaucHUE
MEPUOIUYECKOTO
3aKOHa U
CHCTEMBI
XAMUYECKHUX
anemenToB .M.
MeHnpeneeBa B
Pa3BUTUU HAYKHU

Crpoenue
BCIIIECTBA.
XuMuueckas
CBSI3b, €€ BUJIBI;
MEXaHHU3MBI
oOpa3oBaHUs
KOBaJICHTHOM
CBSI3U.
Bonoponnas
CBS3b

24.09.24

resh.edu.ru>subject/
29/10/

BaneHTHOCTB.
DneKTpooTpuUIlaTe
IpHOCTE. CTEIICHb
OKHCJICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT
0 CTpOCHUS

ITonstue o
JUCIIEPCHBIX
CHCTEMaX.
UctuaHbie n
KOJUIOUTHEIE
PacTBOPBI.
MaccoBast 1oist
BEIIECTBA B
pacTtBope

01.10.24

08.10.24

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

Knaccudukamms
Y HOMEHKJIaTypa
HEOPTaHUYECKUX
COCIUHEHMH.
I'eneTnueckas
CBSI3b

15.10.24

resh.edu.ru>subject/
29/resh.edu.ru>subj
ect/29/10/10/
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35

HEOPraHUYECKUX
BEILECTB,
pa3IMYHBIX
KJIaCCOB

10

Knaccudpukanus
XAMUYCCKHX
peakuuii B
HEOPraHUYEeCKOMU
U OPTaHUYECKOU
XHMHHU. 3aKOH
COXpaHEHUS
MacChl BEIECTB;
3aKOH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUH NPHU
XHUMHYCSCKHX
peaknusax. Tecr.
«Ilepuognueckn
i 3aKOH H
XUMHYeCKAas
CBA3bY.

CxopocTb
peaxiuu.
OObpatumbie
peaxIuu.
XUMUYECKOE
paBHOBECHE

IIpaxTrueckas
pabota Ne 1.
«BnusHue
pa3IMYHbIX
(akTOpoB Ha
CKOPOCTH
XUMHYECKON
peaxumn

0.5

22.10.24

12.11.24

19.11.24

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

11

DNEeKTPOIUTHIECK
ast INCCOTIMAIIHS.
Ilonstue o
BOJOPOTHOM
mokasarese (pH)
pacTBopa.

26.11.24
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36

Peaknmm noaHoTO
oOMmeHa.
IM'maponus
OpraHNYeCKHUX U
HEOPraHUYECKUX
BEIIIECTB

12

13

14

15

16

OKHCIUTEIBHO-
BOCCTaHOBUTEIIBH
bIC peaKIIuu.
ITonsatue 06
AJIEKTPOJIN3E
pacIuiaBoB U
pPacTBOpPOB CONE

MerTannsl, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME
XAMUYECKHUX
anemeHToB JI. U.
Menneneesa u
0COOCHHOCTH
CTPOEHHUS aTOMOB.
OO6mue
¢buznyeckue
CBOMCTBa
METAJIJIOB

KonTtpoabnas
padora nmo
pasaeny
«Teopernyeckue
OCHOBBI XUMUMN»

Crnnassl
METaJUIOB.
DNEeKTPOXUMHYEC
KUU sl
HaIpsHKEHUN
METaJJIOB

XUMHUYECKHE
CBOMCTBa
BaXXHEHUIITUX
METaJJIOB
(HaTpwii, KaMHi,

03.12.24

10.12.24

17.12.24

24.12.24

14.01.25

resh.edu.ru>subjec
/29/10/

resh.edu.ru>subject/

29/10/

resh.edu.ru>subject/

29/10/
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37

KaJbIIAi, Maraui,
ATIOMUHUN) U UX
COCIMHEHHH

17

18

19

20

Xumudeckue
CBOICTBA XpoMa,
MEIH U UX
COCIMHCHUI

XuMmudeckue
CBOMCTBA ITMHKA,
JKelle3a M ux
COCIUHCHUI

[IpakTrueckas
pabota No 2.
"Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«Metamab»"

Hewmertamnsl, ux
IIOJIOJKEHUE B
[Iepnonnueckon
CHCTEME
XAMUYECKHUX
anemenToB J[. U.
MeHnpeneeBa u
0COOEHHOCTH
CTPOEHHUSI ATOMOB

21.01.25

28.01.25

04.02.25

11.02.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

21

22

23

duznueckue
CBOICTBa
HEMETAILIIOB.
Annorponus
HEMETaIJIoB (Ha
npuMepe
KHCJIOPOJIa, CEPHI,
dbochopa u
yriIepo/a)
XUMHUYECKHE
CBOMCTBa
TaJIOTE€HOB, CEPhI
M UX COeTUHEHUHN
XHUMHYECKHE
CBOMCTBA a30Ta,
dbocdopa u ux

18.02.25

25.02.25

04.03.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/
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24

25

COE€IUHEHUN

Xumudeckue
CBOMCTBa
yriieposa,
KPEMHHUS U UX
COCIMHCHUI

[Ipumenenue
BayKHEHIITNX
HEMETAJIOB U UX
COCIUHCHMH.
Tect «CBolicTBa
METAJJIOB B
HEMETAJLJIOBY.

0.5

11.08.25

18.03.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

26

27

28

29

30

O06006111eH1E U
CHCTEeMaTH3aIus
3HAHUH I10 TEME
«HemeTtamien).
Breraucnenus mo
YpaBHEHUSIM
XUMHYECKHX
peakuui u
TEPMOXUMHUYECKH
€ pacué€Thl

IIpaxTrueckas
pabota Ne 3.
«Pemenune
JKCIIEPUMEHTAIbH
BIX 33124 10 TeEME
"Hemetanmst"»

KonTtpouabnas
pabota mo reMam
«MeTanab» 1
«HemeTaJLiIBI»

HeopraHqucm/Ie
" OPraHUYCCKUC
KHCJIOTHEI.
HeopraHqucm/Ie
" OPraHUYCCKUC
OCHOBaHU

AmpotepHbIe
HEOPraHNYeCcKue
Y OpraHU4ecKue

08.04.25

15.04.25

22.04.25

29.04.25

06.05.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/
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COCIUHCHMS.
I'eneTnyeckas
CBSI3b
HEOPraHUYECKUX
U OPTaHUYECKUX
BEIIIECTB

31

32

Ponp xumuu B
obecneueHUN
9KOJIOTHYECKOMH,
AHEPTEeTHYECKOU
U MUILIEBOU
0€30IacHOCTH,
pa3BUTUU

M€ IUITUHEI

IIpencraBnenus
00 001mmx
Hay4HbIX
MIPUHITUTIAX
MIPOMBIIIEHHOTO
MOJTy4YEeHUS
BaXHEHUIITIX
BEIIIECTB.
Yenosek B Mupe
BEILECTB U
MaTepHuaos.
Xnmus 1
3J10pOBbE
YeJIOBEKa

OBIIEE KOJIMYECTBO
YACOB I10
I[MTPOT'PAMME

32

13.05.25

20.05.25

resh.edu.ru>subject/
29/10/

resh.edu.ru>subject/
29/10/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

» Xumusi, 10 xkmace/ 'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A.
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.
AxunonepHoe obmectso «M3narensctBo «lIpocsemenne»

https://catalog.prosv.ru/item/8444

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10 _umk-liniya-

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://catalog.prosv.ru/item/8444

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10-11_umk-

liniya-

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET
https://interneturok.ru/ https://nsportal.ru/ https://geographyofrussia.com/

https://geo.koltyrin.ru/ https://myskills.ru/



JIucT KOppEeKTUPOBKHU KaJeHAapHO-TEMAaTHUECKOI 0 IUTAHUPOBaHUsI pabodeil MporpaMMbl

o xumuH B 10 kmacce Ha 2024-2025 yueOHBIH 1o

ypoka

Tema

Hara 1o
TJIaHy

Hara o daxty

[Ipnuuna
KOPPEKTHUPOBKU
(peKBU3UTHI
JIOKYMEHTA)

Cnoco0
KOPPEKTHPOBKHU




