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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo ydeOHOMY mnpeaMery «XuMmus» (yriayOJaeHHBIH
ypoBenb) st 10-11 kmaccoB (mpeametrHass obnacth «EcTecTBeHHO-Hay4YHBIE
OpEeIMETh») COCTaBlIeHa Ha OCHOBe TpeOoBaHMII K pe3ynbTaTaM OCBOCHMUS
OCHOBHOM 00pa3oBaTeiIbHOM MporpaMMbl cpeaHero ooOmero o0Opa3oBaHUS
®denepaiabHOTO roCyIapCTBEHHOT0 00pa30BaTEIBLHOTO CTaHIApTa CPEAHETO OOIIETOo
o0pa3zoBaHus, yTBEPKACHHOTO NprKkazoM Munmnpocsemenus 17 mas 2012 Ne 413
(B pemakiuu ot 12 aBrycta 2022 Ne 732) (manee — ®I'OC COO), denepanbHoit
oOpa3oBaTeabHON MporpaMMbl CpeJHero ooémero obpazoBanus, DenepanbHON
paboueil mporpamMmbl 1Mo y4eOHOMY MpenMery «Xumus», ¢ yuérom Konuenuuu
pernojaBaHus y4eOHOro npeaMera « XuMus» B 00pa3oBaTeNIbHbIX OpraHU3alusX
Poccuiickoit @enepaiinu, peaqu3yroux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI,
a TaKkKe OpPUEHTHUPOBAHA Ha IIEJIEBbIE€ MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
®denepanbHOI pabouell mporpaMme BOCIUTAHUS.

LleneBbIM MPUOPUTETOM BOCHUTATENbHOU paboOThl BsTCKON rymMmaHutapHOii
TUMHA3UM  SIBJSIETCS  CO3/laHhe  OJaronpusiTHBIX — YCIOBHM Ui YCBOEHMS
[IKOJIbHUKAMU COIIMAJIbHO 3HAYMMbIX 3HAHUW — 3HAHUA OCHOBHBIX HOPM U
TpaauLMid TOro oOIIecTBa, B KOTOPOM OHHU KMBYT. B pamkax ypoka XuMuu
JOCTUKEHUE MTOCTaBICHHOM LI€TTM BOCIUTAHUS PEANU3yETCs Yepes:

- HMCMOJb30BAHUE BOCHUTATENIBHBIX BO3MOXHOCTEHW colepKaHUsl y4eOHOTO
npeaMeTa: IEMOHCTPAIUIO MPUMEPOB OTBETCTBEHHOI'O, IPAXKIaHCKOTO TIOBEICHHS,
MPOSIBJICHUST YEJIOBEKOJIIOOUST U JIOOPOCEPACYHOCTH; MOAOOP COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTEHHUS], 3a]1a4 JUIsl pELIEHUS, TPOOJIEMHBIX CUTYaIUi ISl 00CYKIEHUS
B KJIACCE;

- IPUBJICYECHHE BHUMAHUS IIKOJIBHUKOB K HEHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypOKax sIBJI€HUH, OpraHu3aius uxX padoThl ¢ NOJy4aeMON Ha YPOKE COLIMAIIBHO
3HAYUUMOM HMH(pOpPMALMEN — WHULIMUPOBAHHE €€ OOCYXKICHHMs, BbICKa3bIBaHUS
y4alMMUCA CBOEr0 MHEHHMS 110 €€ MTOBOY, BEIPAOOTKM CBOETO K HEW OTHOLIEHUS;

- YCTAHOBJICHHE JOBEPHUTEIBHBIX OTHOIIEHHH MEXIy YYHUTEIEM U €ro
yYE€HUKaMH,  CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPHATHIO  YYallUMHUCS
TpeOoBaHMIA U MPOCHO yduTeNsl, MPUBICUCHUIO UX BHUMAHUS K 00CYXIaeMoi Ha
ypoke nHpopMaIum, akTHBU3aIlMN WX TIO3HABATEIHLHOU JIEATEILHOCTH,

- MOOYXJCHNE MIKOJLHUKOB COOJIIOAATh Ha YPOKE OOIMICTPUHSATHIE HOPMBI
MOBEJICHMS, TpaBuia OOMIEHUS CO CTapmuMu (y4YUTEISIMH) U CBEPCTHUKAMH
(IIKOTFHUKAMM ), IPUHITUIIB] Y4EOHON JUCITUTIIMHBI U CAaMOOPTaHU3AIINH;

- IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yyaruxcs, Hanbosee
3¢ (dEeKTHBHBIX HA Pa3HBIX CTYMEHSIX 00pa30BaHUs;
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- BKJIIOYEHHE B YPOK DJIEMEHTOB MPOEKTHO-UCCIIEN0BATEIHLCKON
NESTENbHOCTH, YTO JaeT MIKOJbHHUKAM BO3MOXKHOCTh MPHOOPECTH HAaBBIK
CaMOCTOSATEILHOTO PEUICHUSI TEOPETUUECKOUN MPOOIeMbl, HABBIK TEHEPUPOBAHUS U
opopMieHUS COOCTBEHHBIX WJEH, HABBIK IMYyOJUYHOTO BBICTYIUICHUS TMEpe]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTAWBAHUS CBOCH TOUYKU 3PEHUS.

BocnuTeiBaromuii  MOTEHIMAT YpOKa XHUMHH pean3yeTcsl 4depe3 IMoaoop
BOCIIMTHIBAIOIIECTO COJCPXKAHUSI MaTepuajia, B OCHOBE KOTOPOTO JiexkaT 0a30BbIC
HaIlMOHAJbHBICE  I[IEHHOCTH:  MATPHUOTU3M,  COIMAIbHAs  COJHUJAApHOCTH,
IPaXTaHCTBEHHOCTb, CEMbs, TPYJd ¥ TBOPYECTBO, HayKa, TPaJAUIMOHHBIC
POCCHUICKHE PEIIUTHH, UCKYCCTBO W JINTEPATYpPa, IPUPO/IA, YeTIOBEUECTRO.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA
«XHUMUS» (YI'JIYBJIEHHBIM YPOBEHD)

XvMUS Ha YpOBHE YIIYOJNEHHOTO W3YYCHHUS 3aHUMAeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanus yuammxcs 10-11 kmaccos.
N3yuenue mpeamera, peanumzyeMoe B yCIOBUAX JTud(epeHInpoBaHHOTO,
npodunbHOro 00ydeHHs, MpuU3BaHO obecrneunuTh oO0IIe00pa3oBaTEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO  JUIs
aJanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIUYME, a TAKXKE IS
POJIOJKEHUsT OOyYeHMs] B OpraHu3aiusx mnpodeccuoHaabHOro oOpa3oBaHHUs, B
KOTOPBIX XUMHUS SBIAECTCS OJHOU U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme mno XuMHM Ha3HAu€HHUE TMpeaMeTa «XUMHUSD» TOIy4aeT
noJpoOHYI0  MHTEPIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nonoxkerusiMu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJeH, coaepikaHus,
pe3yNbTaToB OOyuYeHHUS M TpeOOBAaHUW K YPOBHIO IOJrOTOBKH BBIITYCKHUKOB.
CBHUIETENHECTBOM TOMY SBIISIFOTCSL CJICIYIOLIUE BBINOJHSIEMBIE MPOTrpaMMOM IO
XUMUU (PYHKITUN:

e HMHQOPMAIIMOHHO-METOAMYECKAsl, peajau3alus KOTOpod oOecrneynuBaeT
NOJIyYeHHE TPEJICTABICHUS O LEJAX, COAEpXKaHUHU, OOIleld CTpaTeruu
oOy4YeHHMsI, BOCTIUTAHUS U PA3BUTHS 00YYaIONIUXCS CPEACTBAMH IIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOQHIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBacT
OTIpEJICIICHNE: TPUHIIUIIOB CTPYKTYPUPOBAHUS W TIOCIICIOBATCIIBHOCTH
M3Y4YCHHUS Y4EOHOro MaTepHalia, KOJMYECTBEHHBIX M KaYeCTBEHHBIX €T0
XapaKTEPUCTHUK; TIOJIXO0B K (HOPMHPOBAHHIO COJIEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa3oBaTEIbHBIX JTOCTHKCHHA OOY4YarolUXCsl B
paMKax HWTOTOBOH aTTecTaluu B (OpMe E€IWHOTO TOCYJapCTBEHHOTO
dK3aMeHa 10 XUMUH.
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e YCTaHABJIMBAET WHBAPUAHTHOE MPEIAMETHOE COJEp’KaHMe, 00s3aTeIbHOE
JUIS W3YYeHHS B paMKax OTAEIbHBIX TpoQuWiei, mpeaycMaTpuBacT
pacmpenefieHue W CTPYKTYpUpPOBaHHWE €ro I0 Kjaccam, OCHOBHBIM
coJiep KaTeNbHBIM JIMHUSIM/pa3/ienam Kypca;

e JTAET MPUMEPHOE pacIpeiesieHre Y4eOHOT0 BPEMEHH, PEKOMEHIYEMOTO JIJIs
U3YYEHHUSI OTJECIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh H3YYEHUS y4eOHOro
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYI0O MHTEPIPETALMIO 1eJIe U 3a7a4 U3y4eHHs IpeaMera
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MporpamMMmMe MO XUMHH MPEeayCMOTpEHa
NPEEMCTBEHHOCTh ¢ OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOIO OOIIEro
oOpaszoBaHus. 3a mpeaesiaMi YCTaHOBJICHHOM MPOrpaMMOii 1o XUMUU 00s3aTeIbHON
(MHBapHMAHTHOM) COCTAaBISIOIIECH CoOJepKaHUsl Yy4eOHOTro mnpeaMera «XUMHs
0CTa€TCs BO3MOXKHOCTh BEIOOpA €ro BapHaTUBHOM COCTABIISIFOLIEH, KOTOpast AOHKHA
OTPEENATHCS B COOTBETCTBUU C HAIMIPABICHUEM KOHKPETHOTO MPOuisi 00yUeHHUs.

B coorBercTtBUM ¢ KoHuenryanbHbIMH nosiokeHuasmu PIOC COO o
Ha3HAYEHUU TNIPEJAMETOB 0a30BOr0 M yYINIYOJEHHOTO YpOBHEH B CHCTEME
mudepeHIMpoOBaHHOTO OOYyYEeHHUSI HA YpPOBHE CpEIHEro oOluiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIYOJEHHOTO W3YYCHHUS HaIMpaBiIeH HAa peaTH3aIuio
MPEEMCTBEHHOCTH € MTOCJIEAYIOIINM 3TAIOM MOJIYYEHUS XUMUYECKOTO 00pa30BaHUs
B paMKaX W3YYCHHS CHEHUAIbHBIX ECTECTBEHHO-HAYUYHBIX M XUMHYECKUX
JTUCITUIUTAH B By3aX U OpTraHU3AIMSIX CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUS.
B 310l cBs13u n3ydeHue npeaMeTa « XuMHs» OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
pacmiMpeHne ¥ YIUIYOJICHHE TEOPETUYCCKOM U MPAKTUYECKON MOATOTOBKHU
00y4JaroImxcs, BRIOPABIINX OMPEACIEHHBIA MPOPIIh 00yYeHUsI, B TOM YHUCIE C
NEPCTIEKTUBON  TMOCJEAYIONMEro TOJYyUYeHHs] XUMHYECKOTO O0O0pa3oBaHUs B
opraHuzanusx npodeccuoHadbHOr0 obOpaszoBaHusa. Hapsmy ¢ 3TuMm, B CBeTe
tpeboBanuii ®I'OC COO k miaHupyemMbIM pe3ysibTaTaM OCBOCHUS (eepaibHON
00pa3zoBaTeIbHOM IPOrpaMMBI CPEIHETO 00IIero 0Opa3oBaHus U3YUEHUE IIPeaAMETa
«XuMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/1a4 BOCIUTAHUS U COIUAIBHOTO
pa3BUTHs OOy4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIICHHTEIUIEKTYaTbHBIX
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YMEHHI, YMEHHUI palMoHAIM3aIMK y4eOHOTO TpyAa U OOOOIIEHHBIX CIOCOOOB
NEeSATENbHOCTH, UMEIOIIUX MEXIUCUUILIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocraBastomiuMu  ripemMeTa «XUMHs» Ha YPOBHE YriayOnEHHOTO H3y4EHHUS
ABJISIIOTCSL  YIUIyOn€HHble Kypchl — «Opranunyeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [lpu onpeneneHun Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allui COJEP>KaHUS ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npuHAThI nojoxenuss PI'OC COO o paznuuusix 6a30BOro 1 yriay0iaEéHHOTo ypoBHEH
U3YYEHHUSI PeIMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTaBIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U
YMEHHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yYeHHs IpeaMera. JTa CUCTEMa
3HAHUM MOJy4YaeT ONpele’aEHHOE TEOPETHUYECKOE JOTOJHEHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOMTbH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOJIOrMUECKOT0 MaTepuara.
Tak, Ha yriyOn€HHOM YpPOBHE H3Yy4YEHHUs MpeaMera oOecredeHa BO3MOKHOCTb
3HAYUTEIHHOTO YBEINUYEHUS 00bEMA 3HAHUHN O XUMUYECKUX 3JIEMEHTAX U CBOMCTBAaX
UX COEAMHEHUI Ha OCHOBE PACUIUPEHMS U YTIIyOJIE€HUs IPEACTABICHUM O CTPOCHUU
BELIECTBA, XMMHYECKOM CBA3M U 3aKOHOMEPHOCTSX TMPOTEKAHMSI pPEaAKLUH,
paccMaTpUBaeMbIX C TOYKU 3PEHHUS XMMHUYECKOM KUHETUKH M TEPMOJUHAMHKHU.
N3yuyenue nepuonmyeckoro 3axkoHa u llepuogumueckoil cUCTEMBbl XMMHUYECKHX
AJIEMEHTOB 0a3upyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUAX
O CTpoeHMH arToma. XHUMHUYECKas CBS3b OOBSACHAETCA C TOYKH 3PEHUS
SHEPreTUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U Pa3pyIICHHUH, & TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB peakuuid JOMOJHSAETCS
(dopMUpOBaHUEM MpPEJCTaBICHUN 00 DJIEKTPOXUMHUYECKUX IIpoleccax M
AJIEKTPOJIN3€E PACIUIABOB M paCTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUH Py
pPAacCCMOTPEHUH PEAKIMOHHON CHOCOOHOCTH COEOUHEHUN yhaensiercs o0coboe
BHUMaHHE BOTIpOcaM 00 3JEKTPOHHBIX d(PdekTax, 0 B3aUMHOM BIIUSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HaUeHNE UMEET TO, UTO HA COJCPIKAHIE KypCOB XUMUHU YTITyOIEHHOTO
YPOBHS U3y4YEHUS TSI KJIACCOB OMPEACIEHHOTO Tpoduist (TIIaBHBIM 00pa30M Ha UX
CTPYKTYPY M XapakTep IOMOJTHEHWH K OOIel CUCTeME MNPEAMETHBIX 3HAHUK)
OKa3bIBAIOT BIIUSIHUE CMEXHbIE NpeAMeThl. Tak, Hampumep, B COAEpKaHUU
nmpeaMeTa i KJIacCOB XUMHUKO-(pu3udeckoro npodusis 601bI10e 3HaYeHUE OyayT
UMETH DJIEMEHTHI Y4eOHOT0 MaTepuaiia mo oomiei xumuu. [Ipu nzydenun npeamera
B JIaHHOM Clly4ae akIeHT OyaeT cjaellaH Ha OOIIMHOCTh METOJI0OB TMO3HaHUS,
OOIITHOCTh 3aKOHOB U TEOPHI B XUMHUU U B (PU3HUKE: aTOMHO-MOJIEKYIISIPHAS] TEOPUS
(MonekynsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl M SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JIEKTPOJIN3a, TPEACTABICHUS O CTPOCHHUH BEUIECTB U JPYTOE.
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B 10 Xe BpemMs B coJep)XKaHUU T@peaMeTa i KJIacCOB XMMHKO-
Ouonornyeckoro mpoduiis OONbIINN YACIbHBIA BeC OyneT UMETh OpraHuyecKas
xumusl. B 3ToM citydae npeiocraBisieTcsi BO3MOKHOCTD i 00s1ee 00CTOSITEIbHOTO
pPaccMOTPEHUsI XUMUYECKOM OpraHU3alMy KIETKH KaK OMOJIOrMYeCcKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKHWE CTPYKTYpHBbIE KOMIIOHEHTBHI, Kak
JIUNUABI, OENKH, YTIeBOAbl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHUS 0O
COCTaBE M CBOMCTBAX IMpEACTaBUTEICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CIIy’aT OCHOBOM Il M3YYEHHMsI CYIIHOCTHU MPOIECCOB (DOTOCHHTE3a, JbIXaHUS,
MUIIeBapPCHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHMSI
oOIIEHAyYHBIX METOJIOB TTIO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHbIX
3HaHWW W3yYeHHEe MpeaMera «XWMHs» Ha yriayOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBS3SIX C Y4YeOHBIMH TMpeAMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBbIE NpeaMeThl», «Maremartuka u
uHpopmatukay U «Pycckuii A3bIK U JIUTEPATYpa.

HEJU U3YUYEHUSA YYEBHOI'O ITPEAMETA
«XUMUS» (YTJAYBJIEHHBIA YPOBEHD)

[Tpu n3yuenun yaeOHOTO peaMeTa « XUMMUs» Ha yIITyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CpeIHEr0 001mero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/1a4ei TEePBOCTEIICHHON 3HAYUMOCTH SBIISICTCS (OPMHUPOBAHHWE OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTHUCCKOMN JCATSIbHOCTH
YEJI0BEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pelienue 3Tou 3aj1aun Ha
yrayOJIEHHOM YPOBHE HM3YYCHHS MpeIMeTa IMpearoiaracT peaau3amuio TaKuX
IeJIeH, KakK:

e (¢dopMHpOBaHUE TMPEJICTABICHUN: O MaTEepUAJLHOM €JIWHCTBE MHUDa,
3aKOHOMEPHOCTSX M NMO3HABAEMOCTH SBJICHUI MPUPOJIbI, O MECTE XUMUM B
CHUCTEME €CTeCTBEHHBIX HayK W e BeAyled poiu B oOecrneYeHUun
YCTOMYMBOTO  pPa3BUTHSl  YEJIOBEUECTBA: B  PEIICHUH  MpoOiIeM
AKOJIOTHYECKOM, SHEPreTHYeCKON W MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEMIMHBI, CO3JJAaHMH HOBBIX MAaT€pHaoB, HOBbIX HCTOYHUKOB YHEPIUHU, B
obOecrieueHUH PaIMOHAIBHOTO TPHUPOJIONOJIB30BaHMs, B (POPMUPOBAHUHU
MHPOBO33PEHHUSI U OOIICH KyJIbTypbl YEJOBEKa, a TAKXKE€ IKOJOTHUYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U MPUPOJTHOU Ccpelie;

e OCBOCHHE CHCTEMBl 3HAHWUM, JIG)KAIIMX B OCHOBE XWMHYECKOH
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa: GyHIaMEHTAIbHBIX
MOHATUHN, 3aKOHOB W TEOPUWA XUMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHHUM BEIIECTBA HA Pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
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KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IIUX
HAy4YHbIX IPUHIUINAX XUMUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBanue y oOydJaronmxcs OCO3HAaHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUH JUIsi OOBIACHEHUS
KJTIOUEBBIX HJIed W TPOOJIEeM COBPEMEHHOM XUMHH, JJIsi OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUN, UMEIOLINX €CTECTBEHHO-HAYUYHYIO MPUPO.Y;
IPaMOTHOTO PEIICHHs TPOOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OLEHKU C MO3UINI IKOJIOTHYECKON 0€30MMaCHOCTH MOCIEICTBUM
OBITOBOM M MPOU3BOACTBEHHOMN JI€ATEILHOCTH YEJIOBEKa, CBA3AHHON C
XUMHUYECKUM MPOU3BOJICTBOM, UCTIOJIB30BAHUEM U TIEPEPAOOTKON BEILIECTB;

e yruryOJIeHUe MPeACTaBICHUN O HAyYHBIX METO IaX MO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOPETEHUST YMEHHN OpPUEHTHUPOBATHCS B MHUPE BEIICCTB H
OOBSICHEHUSI XUMHMYECKHX SIBICHHM, HMMEIOINIMX MECTO B MPHUPOJE, B
MPAKTUYECKOM JIESITEIIbHOCTHU U TTIOBCEIHEBHOW KU3HU.

B mnane peanmuzanuu TMEpBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GYHKIMN 1EJIOCTHOM CHUCTEMBI CPEJHETro OO0Iero oO0pa3oBaHUs MPU HU3YUYCHUHU
npeaMeTa «XUMHs» Ha  yIAyOJI€HHOM ypOBHE OCOOYI0  aKTyaJlbHOCTh
puOOpETaIOT TaKKUE 1IEJIN U 3a]]a4H, KaK:

e BOCHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUU TIPUPO/IBI,
YBOXEHHUS K TMPOIECCY TBOpUeCTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX UCCIEOBAHUNA B XUMUH, (POpMHpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHUI0O  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

e Ppa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIJICKTYaJbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIENTHOW MPOo(decCHOHaTBHON U 00IEeCTBEHHON eATeThHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
3I0pOBOM 00pase KU3HWU;

e (QopmMupoBaHHEe YMEHHMI W HABBIKOB PAa3yMHOTO MPUPOJIOINOJIH30BAHUS,
Pa3BUTHE DKOJIOTHUUECKOU KYJIbTYpPbI, TPHOOPETEHHUE OIbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

MECTO YYEBHOI'O IPEJIMETA
«XUMHUSI» (YTIAYBJIEHHBIA YPOBEHbB) B YYUEBHOM IIJIAHE
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B coorBerctBun ¢ ®I'OC COO yueOHbIE mpenMer «XUMHS» BXOAUT B
npeaMeTHyo obmacth «EcTtecTBeHHO-Hay4yHbIe TpenMeTsl». Ha yrimyOnenHoe
uzydyenre xumuu B 10—11 kimaccax cpemnero obmiero o0pa3zoBaHusi B yueOHOM
mane orBogauTes 204 dacos: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11
knacce — 102 yaca (3 gyaca B HezIe0).
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COJEPKXAHHUE YYEGHOI'O NIPE/IMETA
«XUMMUSI» (YTIAYBJIEHHBIA YPOBEHbD)

10 KUIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XMMUM.

[IpeameT v 3HaYE€HNE OPraHUYECKON XUMUU, IPEICTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIriepoia: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMs. BajleHTHbIE BO3MOMKHOCTM aTroMa yriepoaa. XHUMHYEcKass CBS3b B
OpPTraHUYECKUX COSTUHEHUAX. THUITbI THOPUAN3AIIMY AaTOMHBIX OpOUTaIei yriepoia.
MexaHu3Mbl  00pa3oBaHUS KOBAJCHTHOH CBS3M (OOMEHHBIHK W JOHOPHO-
aKIETITOPHBIN). THIBI TEPEeKPHIBAHHUS ATOMHBIX OpOUTANCH, O©- W T-CBS3W.
OnunapHas, nBoMHast U TpoilHas cBsi3b. CHOCOOBI pa3pbiBa CBSI3€M B MOJEKYJIax
opranuveckux BemecTB. [loHsiTHE O CBOOOMHOM panukaie, Hykiaeodwmie u
anexTpodure.

Teopust cTpoeHMsT oOpraHuyeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COCIUHEHUU. MOJeKynsipHblE U  CTPYKTYpPHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyNbl  pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpami¢HHas,
ckenetHass. M3omepus. Buubl u3omMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe AP (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHAYKTUBHBIA U
ME30MEPHBIN YPPEKTHI).

[IpencraBnenne o kimaccudpukalmy OpraHuueckux BemecTB. [loHsTHE O
dbynkmonanbHoU rpymnme. ['omonorusa. 'omonoruueckue psapl. CucreMatuyeckast
HOMeHKiatypa opranndeckux coeauHenuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZIENbHBIX MIPEACTABUTEIICH.

OcobOeHHocTH W Kiaccu(UKalysg OpraHuuecKux peakuuil. OKUCIUTENTbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIMHM B OPTaHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M HUX MPEBPAILICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMyi OpraHUYeCKUX BEIIECTB U MaTepruaiaMu Ha UX OCHOBE,
OMBITHI 10 MPEBPALIEHUI0 OPraHWYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHHE,
oOyriauBaHue W TOPEHHUE), KOHCTPYHMPOBAHME MOJENEH MOJEKYJ OpraHu4YeCKuX
BEILECTB.

YriaeBoaopoasl.

Ankanbl. ['oMonornyeckuii psijy ankaHoB, 001ast popmyiia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI alKaHOB, SP°-
rudopuan3alys aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJKaHOB.
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XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUHUM 3aMEIICHUSA, W30MEPU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEaKIUi paguKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUs: U IPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONAaH, HUKI00YyTaH) U OOBIYHBIX
(LMKJIONEHTAaH, UKJIOreKCaH) HUKJIoanKaHoB. CriocoObI MOTyuyeHUs! U IPUMEHEHHE
LUKJIOQJIKAHOB.

Anxkensl. ['omonornueckuil psij ajkeHoB, oOmmas Gpopmysa, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT ATKEHOB, SP>-THOpHAN3ALIHS
aTOMHBIX opOuTasnel yriaepoaa, - U m-cBA3U. CTpyKTypHas M reomMeTpudeckas
(umc-tpaHc-) uzomepus. Ousnveckue CBOKWCTBA AIKEHOB. XMMHUYECKHUE CBOWCTBA:
peakuuy MPUCOEOUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHE MpPH JIBOMHOW CBS3H,
NOJINMEpU3aluu U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBEHHBIE peaknu
Ha JIBOWHYIO CBsI3b. CIOCOOBI MOIyYEHUS! U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukaius ankaameHoB (COnpspKEHHBIE, U30JMPOBAHHbBIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX CBONCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpspkEHHbBIX
nueHoB. CrocoObl MOTYyYEHUs: U TPUMEHEHUE aJIKaJHEeHOB.

Ankunbl. ['oMonoruueckuii psii aTkMHOB, 001as Gopmysia, HOMEHKIIATypa U
MU30MEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-
rudopuan3anns aTOMHBIX opOuTanei yriepona. du3znyeckue CBOMCTBA AJIKUHOB.
XHAMHUYECKHE CBOMCTBA: PEAKLUHU ITPUCOETUHEHHNS], TUMEPU3ALINU U TPUMEPHU3ALINH,
OoKHCJeHUs. KUCIOTHBIE CBOMCTBA aTKMHOB, UMEIOIIUX KOHIIEBYIO TPOUHYIO CBA3b.
KauecTBeHHbIE peakuny Ha TPOWHYIO CBA3b. CrOCOOBI MOJyYEeHHSI U IPUMEHEHUE
AJIKAHOB.

Apomarnueckue yriieBoaopoasl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHue MOJieKynbl OeH3ona. Du3mveckre CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUS B OCH30JIbHOM KOJIBIIE 1
YTIIEBOJOPOJIHOM PAJMKaAJIE, PEaKUUU NPUCOCIWHEHUS, OKHCICHHE I'OMOJIOTOB
o6enszona. [IpencraBneHume 00 OpUEHTUPYIOLIEM JEHCTBUU 3aMECTHTENCH B
OCH30JbHOM KOJIBIIE HA MpHUMEpE AIKWIBHBIX PAJUKaJIOB, KapOOKCHIIBHOIA,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctupona. [lomumepusanus cruposna. CriocoObl NOTyYeHUS U
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lomytaeie HedTsHBIE Ta3bl. HegTh U €€ mpoucxoxaeHue.
KameHHBbIH yroiab U mpoayKThl ero nepepadotku. CrocoObl nepepaboTku HedTH:
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MEPETOHKa, KPEKWHT (TePMHUYECKHH, KAaTaJIUTHYECKHI), pU(GOPMUHT, TUPOIHU3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUIEHUs TaJoreHa Ha TUAPOKCOTPYIILY, HUTPOrpynmny, LIHWAHOTPYIIY,
aMuHOrpymniy. JlelicTBue Ha TaJOreHIpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa wIENOYU. B3amMoaeicTBUE IUTralOr€HAJIKAaHOB C MAarHMEM M LIMHKOM.
[Tonsatue 0 METaJIIIOOPraHUYECKUX COECIMHEHUSX. Hcnonp3oBanue
raJIOTEHIPOU3BOIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE M TMPU CHHTE3€
OpraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAILCHUN:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOW BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJIECHCTBHE allETHIIEHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriiepo/jia ¥ BOAOPOJa B OpPraHMUECKUX BEIIECTBAX, MOJyUSHUE dTHUIICHA U U3YUEHUE
€ro CBOWCTB, O3HaKOMJIeHUE C koyuekiusamMu «Hedtb» u «Yromawy», ¢ obpaziamu
IJ1acTMAacC, KaydyyKOB U PE3MHBI, MOJCIMPOBAHHWE MOJIEKYJ YIJIEBOAOPOJOB H
rajOreHIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMonoruueckuil psa, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKMMU W  HEOPraHWYECKUMHU  KHUCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHONIAa U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TMONYyYEHUS] UM TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUU 3aMEIECHHUSI, B3AUMOJICUCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMHU, KAU€CTBEHHAS! PEaKIUsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME peakiuid HyKiIeoprIbHOTO 3amerienus. JleiicTBue Ha
opranusm denoBeka. CriocoObl MOIYYeHHS 1 TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BIUSHUE THUJIPOKCOTPYIIBI U
6enzonbHOrO siypa. dusmdeckue cBoicTBa (eHonma. OCOOCHHOCTH XUMHUYECKUX
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cBoiicTB (Qenona. KadecTBeHHbie peaknuu Ha ¢eHosl. TOKCMYHOCTH (eHona.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKIaTypa. Du3nueckue CBONCTBA albJETHIIOB H
KETOHOB. XMMHYECKHE CBOKMCTBA AJIbJIETU/IOB U KETOHOB: PEAKLIMU IPUCOETUHEHHS.
OxucneHue anpJeruioB, KauyeCTBEHHbIC peakiMu Ha ajabAerujibl. CrnocoOsl
MOJIYYEHUS U IPUMEHEHNE aJIbJIETU0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKalUU, PEaAKIUU C YYaCTHEM YIIEBOJOPOJHOIO pajidKala.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonormueckuid psa, obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKME W XUMHYECKUE CBOWCTBA: TUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HETpeEIbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpo/Ie.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBoaos (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBAa M HaXOoXJeHHe B mpupone. DoTocuHTEs.
XUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B pupojse u npumeHenue. [loaucaxapuasl: kpaxmail,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HeJUTr0NI03bl.  DU3MUYECKHe CBOWMCTBA Kpaxmaja M UEJUIRJIO3bl. XUMHUYECKHE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHS BEUIECTB M HX NPEBpALLCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTHNIbl (C THUIPOKCUIOM
muammMuHcepeopa(l) u ruapokcuaom meau(ll)), peakius rauiepruna ¢ THAPOKCUIOM
meau(ll), xumMmuueckre cBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMOJCHCTBHE
pacTBOpa rioKo3bl ¢ ruapokcuiom meau(ll), B3aumonericTBie Kpaxmana ¢ HOA0M,
pelIeHre JKCIEePUMEHTANbHBIX 3adady 1Mo TemamM «CoupTel U (QEHOJIBI»,
«KapOoHnoBsie KUCIOTHI. CIOXKHBIE dPUPBI».

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anudaTuuyecKue W apOMaTHUYECKHUE, TEPBUYHBIC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIVH — OpeACTaBUTEIb aMUHOB apOMATHUYECKOT0 psija. CTpoeHUE aHWIIMHA.
B3aumHoe BiMsiHUE Tpynm aToMOB B MoJIeKyJie aHWinHA. (OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklusl TOJUKOHJCHCAIlMK, O00pa3oBaHHE MENTUIAHOW CBS3H.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

OKCIEPUMEHTAIbHBIE METOJIbl W3YyYEHHsS BEUIECTB M HUX MPEeBpalllCHUMN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30TCcoAepKallie OpraHunYecKre coeTUHeHUs» U «Pacro3HaBaHne OPraHMYeCKUX
COCAVHEHUI.

BricokomoJieKyJIsIpHbIE COeIUHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBBIN, XJIOPOIIPEHOBBIN, M30IIPEHOBLIN) U CUIIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISAIIME TTOJIMMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, PpEIICHUE OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH.

PacuéTrnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MaCCOBBIM JIOJISIM JIEMEHTOB, BXO/ISAIIUX B €70 COCTAB, HAXOXKIEHUE MOJICKYJISIPHOM
(bopMyJIbI OPraHMYECKOIro COeAMHEHUS 0 Macce (00BEMY) IPOYKTOB CrOpaHusl, 1o
KOJIMYECTBY BelIeCTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/WUIM UCXOTHBIX
BEILIECTB, YCTAHOBJICEHUE CTPYKTYPHOU (POpPMYJIbl OPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB MM CIOCOOOB MOJYYEHHsI, ONPEEICHUE 0N
BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpenMeTHbIE CBS3H.

Peanuzainust MeXnpeIMETHBIX CBA3€U MPU U3yUYEHUHM OPraHMYECKONW XUMHUU B
10 xmacce ocCylIEeCTBISETCS 4YEpe3 HUCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TOHSITUH, TaK M TOHATHM, NPUHATHIX B OTIECIBHBIX MpEaMETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SIBIICHUE, HAYIHBIN (DAKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIM3, CHHTEe3, Kiaccudukamus, HAOIIOACHUE, H3MEPCHHE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

dusuka: wMarepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
OSHEPTeTUYECKUA YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3MYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHHUs, CKOPOCTh, DHEPrus,
Macca.

buomorus: kineTka, OpraHu3M, S3KocHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPO(HBIA THUI TUTAHUSA, OpOXKEHUE,
dboTtocuHTe3, IbIXaHWE, OENKW, YIJICBOABI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
bepMEeHTHI.
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['eorpadusi: mone3Hbie UCKOMMaeMble, TOTLIUBO.
TexHOJorus: IHUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPEJICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMUUECKUi 3yemMeHT. M3oTonbl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOouTanu. Kiiaccugukanusi XuMruuecKux 3JeMeHTOB (S-, -,
d-, f-omementsl). PacrpenencHue 3JIEKTPOHOB 10 AaTOMHBIM — OpPOMTAIISAM.
DJIeKTPOHHBIE KOH(GUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(MUTYpaIlMd HMOHOB.
DIIEKTPOOTPUIATEIIBHOCTD.

Ilepnoanueckuil 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX IJIEMEHTOB
J. . MenneneeBa. CBsi3b NMEPUOAUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIOKHBIX BELIECTB 10 TPYIIIAM U IEPUOAAM. 3HAYCHUE IEPUOIUYECKOTO
3akoHa J[.11. Menneneena.

XumMuyeckass CBsi3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAs,
MeTayuindeckas. MexaHu3mbl OOpa30BaHUs KOBAJIEHTHOM CBsi3WM: OOMEHHBIM U
JOHOPHO-AKIIENTOPHBINA. DHEPrus U JynHa CBA3U. [10JISIpHOCT, HATTPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBA3W. KparHbeie cBsa3u. BopoponaHas CBA3b.
MexXMONEKYISIPHBIE B3aUMOJCHCTBUS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COCIUHEHUIN
3JIEMEHTOB BTOPOT'O MIEPHOIA).

[IpencraBneHre 0 KOMIUIEKCHBIX coequHeHusIX. COCcTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCcOoOOpa3oBaTeb, JIMTAHIbl. 3HAYCHHUE KOMIUIEKCHBIX COEJMHEHUH.
[ToHsITHE O KOOPAMHAIIMOHHOW XUMUMU.

BemecrBa  MOJNEKYJISPHOTO W HEMOJIEKYJSPHOTO  CTPOE€HHUs.  THIbI
KPUCTAITMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucreMax. Victunubie pactBopsl. IIpeacrasienue o
KOJUTOUAHBIX pacTBopax. CrnocoObl BBIPAXEHUS KOHIICHTPAIIMH PACTBOPOB:
MaccoBas JI0JIs BELIECTBA B pacTBOPE, MOJISIpHAas KOHLEHTpauus. HacelleHHbie u
HEHACBIIEHHbBIE PACTBOPBL, pACTBOPUMOCTb. KpHcTamnoruaparsl.

Knaccudukanusa m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAIIbHbBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.
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Knaccudukanus XuMUYeCKUX peakiuii B HEOPTAHHUYECKOW UM OPraHUYeCcKOu
XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBpALICHUS
SHEPTUU MPU XUMHUECKUX peakiusx. TeraoBbie 3hHEeKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peaKIiny, €€ 3aBUCUMOCTh OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3atopsl.

OOpartumMbie U HeoOpaTUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA MOJOKEHHE XHUMHUYECKOIrO
pPaBHOBECHS: TEMIIEPATYypa, AABICHUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIIHUX B
peaxiuu. [Tpunnun Jle [larense.

Dnektponutuyeckas auccouuanusi. CuibHbIE U Clla0ble  3IEKTPOJIUTHI.
Crenensp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEWUTpaJibHas,
niesnouHas. Bomopoaubiii nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [IpolEecChl OKHCIEHUS W BOCCTAHOBJICHUA.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOH 3JIEKTPOHHOrO OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIaBOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPALCHUI:
pa3loKEHUE TEPOKCUJa BOAOPOJAa B MNPUCYTCTBUU KATAIM3aTOpa, MOJEIHU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEAKIIM MOHHOTO OOMEHA, ONpe/IeJICHUe
Cpelbl PacTBOPOB C MOMOIIBIO WHAMKATOPOB, W3YYEHHE BIHSHUS PaA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUUYECKOM pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi Xumus.

[Tonoxenune HemeTamwioB B [lepuoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
JI.W. MenneneeBa U 0COOEHHOCTU CTpOEHUSI UX aToMOB. Dusnueckue CBOMCTBa
HEMETAJUTOB. AJUTOTPOIUS HEMETAJJIOB (Ha TpUMEpe KUCIopoaa, cepsl, hochopa u
yIIepoa).

Bonopon. Ilomydenne, ¢u3znueckne W XUMHUYECKHE CBOWCTBA: PEAKIMU C
MeTaJlaMu U HEMETaJulaMu, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uipuabl. TOMIMBHbBIE
3JIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CocoObl MOMydeHUs, (QU3UYECKUE H
XAMHUYECKHE CBOMCTBA. | aJloreHOBOMOPOIbl. BakHeume KUCIOPOACOAEPKAIINE
COeMHEHUsI TajoreHoB. JlabopaTopHbIE W MPOMBIIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U uX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIIEHHBIE CHOCOOBI MOYYCHUS
Kuciaopojaa. OuU3N4ecKue U XMMHUYECKUE CBOMCTBA U NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUIbI U IEPOKCUIBI.
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Cepa. Haxoxnenue B mpHpojie, CIOCOOBI TOJNy4YeHHUs, (Pu3nueckue u
xuMuueckue cpoicTBa. CepoBogopona, cyiabduasl. Oxcua cepsi(1V), okcung
cepoi(VI). CepHucTas 1 cepHasi KUCJIOTHI i UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIOTHI. [IpMeHeHne cepbl U €€ COeTMHEHUI.

Azor. HaxoxnaeHue B TpHUpPOJE, CIOCOOBI MONMy4YeHHS, (U3MUECKHE W
XUMHUYECKUE CBOMCTBA. AMMHUaK, HUTpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azota
U €r0 COeIMHEHHUI. A30THBIE YJI0OpEHUSI.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUECKHE U
xumuueckue cBorctBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora U e€ conu. Ilpumenenue Qocdopa u ero coemunenuit. dochopHbie
ynoOpeHus.

VYraepon, HaxoXJeHHWE B Ipupoje. AJUIOTpOIHbIE  MOIU]UKAIIY.
Ouznyeckue M XUMHUYECKHME CBOMCTBA MPOCTHIX BEHIECTB, OOpa30BaHHBIX
yriiepogoM. Okcua yraepona (I1), okcun yriepona (1V), yroneHas kuciora u eé
CoJIu. AKTUBHPOBAaHHBIA Yyroiib, aacopOuusa. Dymnepensl, rpadeH, yriaepojaHbie
HaHOTPYOkH. [IpuMeHeHne MpPOCThIX BEIIECTB, 0OPa30BAHHBIX YTJIEPOJOM, U €ro
COE€JIMHEHU.

Kpemuuii. HaxoxxaeHue B mpupojie, CrocoObl MOJydeHus, (U3nyeckue u
xumudeckue cBorctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KHUCIOTA, CHIJIUKATHI.
[IpuMeneHue kpeMHUs U ero coeanHeHu. CTeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.

[Tonmoxenune metamioB B [leprpoandyeckoil cHCTEME XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTpPOEHHUS JJIEKTPOHHBIX O0O0JOYEeK aToMOB MeTauioB. OOmue
dbuznyeckre CcBoOMCTBA MeTauioB. I[I[puMeHeHuE MeTaioB B OBITY M TEXHUKE.
CmutaBel METAJIOB.

DNEKTPOXUMUUYECKUN psJl  HampsbKeHwil  MmeTtaiwioB.  OOmme  crnocoObl

HOJIy4YEHHUS METaJJIOB: TUAPOMETAILTYPrus, MUPOMETAILITYPIHS,
anektpomeramutyprusi. Ilonstue o koppo3uum metamuioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

Oo6mas xapakrepuctuka MetamioB |A-rpymmer [leprogundeckoit cucTembl
XUMHUYECKUX d7IeMeHTOB. Hatpuii u kanwii: momydenue, Gu3ndecKue U XUMHUIECKUE
CBOWCTBA, MPUMEHECHUE MPOCTHIX BEIIECTB U UX COCAUHCHUM.

O6mas xapakrepuctuka meTtamioB |IA-rpymmer [lepuonnueckoid cucTeMbl
XUMUYECKUX DJIEMEHTOB. MarHuii ¥ KalblMii: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB M HUX COCIUHEHUU.
XKéctkocTh BOABI U CITOCOOBI €€ YCTPaHESHHUS.

ANIOMUHUIA: TIONTy4eHHE, (GU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
POCTOTO BEIECTBA M €ro CoeAWMHEHW. AMGMOTEepHbIE CBOWCTBA OKCHAA W
TUIPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIIIIEKCHI aJIFOMUAHMUSL.
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OOmass xapaktepucTuka MeTauioB moOounblx moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMBI XUMUYECKUX DIIEMEHTOB.

du3nyecKkue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
ruapokcuabl xpoma (1), xpoma (I11) u xpoma (V). Xpomatel U quxpomaTthbl, UX
OKHCIIUTENbHbIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

du3znueckue M XUMHUUYECKHME CBOMCTBA MapraHua M €ro COEOUHEHHI.
Baxneiimme coequaenns maprania (I1), mapranma (1V), mapranna (V1) u mapranma
(VII). I[lepmaHraHat Kajaus, €ro OKMCIUTEIIbHbIE CBONCTBA.

du3znuecKkue U XMMHYECKHUE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKcuapl,
rugpokcusl 1 conn kenesa (1) u sxenesa (1), [Tonydenue u npuMeHeHue xeesa
Y €r0 CILIABOB.

Pu3nueCcKue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coequHeHur. [lonyyenue u
IPUMEHECHHUE MU U €€ COCTMHEHUH.

Huuk: monydyenue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCH/JIA U TUJIPOKCH/JIA IIMHKA, THIPOKCOKOMILIEKCHI ITUHKA. [[puMeHeHue
[IMHKA U €r0 COCINHEHU.

OKCIEPUMEHTAIbHBIE METOJbl H3yUYCHMsI BEIIECTB M HUX MPEBPAIICHUN:
u3ydeHue o0paslioB HEMETAJJIOB, TopeHue cepwl, docdopa, xene3a, MarHus B
KUCJIOPOJIC, H3YyYCHUE KOJUIEKIIMU «MeTalibl W CIUIaBbD», B3aWMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJAOUW (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), B3aUMOJICHCTBUE IIMHKA M >Kelie3a C pPacTBOpaMU KHUCIOT U
IeJI04uel, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTHOHBI META/IOB, B3aMMOJCHCTBHE THUAPOKCHUJIOB AIIOMUHMS W ILHMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a/lad M0 TeMaM
«l"anorensr», «Cepa u €€ coennHeHUs», «A30T U (Hochop U UX COCTUHEHUD,
«MeTamibl TaBHBIX HOATPYIID, «MeTaibl MOOOYHBIX TOATPYIII.

XuMHUSA U KU3Hb.

Ponp xumum B o0ecrieyeHuM yCTOWYMBOIO pa3BUTHUs yeroBedecTBa. [lonsaTue
0 HaYYHBIX METOJIaX MO3HAHUS U METOJ0JIOT MU HayqHOro uccienoBanus. Hayuneie
NPUHIUIBI OPTaHU3aAUA XUMHUUYECKOTO MTPOU3BOJICTBA. [IpOMBIIIITIEHHBIE CITOCOOBI
MOJIyYEHHUs BaKHEUIMX BELIECTB (Ha MpUMEpEe MPOU3BOJICTBA aMMHUAKa, CEPHOI
KHUCJIOTHI, MeTaHoJa). [IpomblIlIeHHbIE CTTOCOOBI MOTYYEHUSI METAJJIOB U CIIABOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEABI U €ro NOCHeACTBUS. Ponb Xxumuu B
o0ecTicUeHUN YHEPIeTHICCKOM 0€30IMaCHOCTH.

Xumusg u 310poBbe uenoBeka. JlekapctBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poyib XMMUU B Pa3BUTUN MEIULIMHBI.

XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MHUIEBbIE N100aBKU. Poib xumuu B
o0ecrieueHnH MUIEeBOM 0e30MacHOCTH.
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Kocmetnueckne m mapdromepubie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOro UCIOJIb30BAHUS MPENapaTOB OBITOBOM XMMHUH B TIOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B CeITbCKOM X03siicTBe. OpraHu4ecKrue U MUHEPaIbHBIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpamMHuKa.
Marepuansl 11 S1EKTpOHUKHA. HaHOTEeXHOI0T M Y.

PacuétHrble 3agaun.

Pacuértel: macchl BemiecTBa Wik 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MACCHI
(06bEMa, KoMUeCTBA BEIIECTBA) IPOYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTa PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAHO B BHUJIE pacTBOpa C ONPEAECIEHHOM MAaCCOBOW JIOJIEH
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHIIEHTPALIUU BEILIECTBA B
pacTBOpE, A0JU BBIXO/Ia MPOIYKTa PEAKIIMUA OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBS3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBA3€d NOpU  W3yyeHUHM oOued
HEOpraHudeckord xumuu B 11 Kiacce oCyllecTBIsETCS Yyepe3 MCHOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATHHI, IPUHATHIX B OTACJIBbHBIX
peaIMeTax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYUYHbIC TIOHATHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHsi, 3aKOH, aHalU3, CUHTE3, KJIAacCU(PUKAIMS, MEPUOAUIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJIENb, MOJICTIUPOBAHNUE.

®du3uka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPIreTUUYECKUI YPOBEHb, BEIIECTBO,
TEI0, O00BEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HACANbHBIN Ta3, (QU3NUECKue
BEJIMYMHBI, €UHULIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, MACCA.

buonorus: knerka, opranusm, SKocuctema, obmochepa, MeTaboIN3M, MAKPO- U
MUKPODJIEMEHTHI, OCIIKH, KUPBI, yIICBOAbI, HYKIECHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHOmorus: XMMA4YECKasi MPOMBILIIJIEHHOCTh, METAJUIYPrusi, CTPOUTEIbHBIE
MaTepHabl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUYECKAS MIPOMBILIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, 3JIECKTPOHHAs
IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U U.
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IIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yyenue xumun Ha ypoBHE cpeHero oOmiero oopa3oBaHus HANPaBIECHO HA
JOCTIKEHHUE OOYYaroNIMMHUCS JUYHOCTHBIX, METAlpEeAMETHBIX M TMPEIMETHBIX
PE3YJIbTATOB OCBOEHUS YU€OHOTO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XUMHUS JOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICITEILHOCTH B MPOILIECCE PEaM3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIbHOMN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

IPAXKIAHCKOT0 BOCIIUTAHMS .

OCO3HaHMSI  OOyYAIOUIMMUCS  CBOMX  KOHCTUTYIMOHHBIX TMpaB U

00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

e IIPEACTABJIEHHUS O COLMAIbHBIX HOPMaxX M MPaBUIAX MEXKIMYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

e TOTOBHOCTM K COBMECTHOW TBOPYECKOM [EATEIBHOCTH NPU CO3JaHUU
y4eOHBIX TMPOEKTOB, pENICHWW Yy4eOHBIX W TIO3HABATEIBHBIX 3ajad,
BBIMIOJTHEHUN XUMHUYECKUX HKCIIEPUMEHTOB;

e CIIOCOOHOCTH TMOHWMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI IPYTUX P aHATN3€ PA3INYHBIX BUIOB yUeOHOU e TEHHOCTH;

NMATPUOTHYECKOT0 BOCIIMTAHUSA:

e I[CHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACIICIUIO
OT€YECTBEHHON XMMUM;

e YBWOXKCHHUS K IMPOIECCY TBOPYECTBA B OOJACTH TCOPUHM U IMPAKTUYCCKOTO
MIPWIOKEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIAHHBIC HAYKU €CTh PE3yJbTaT
JUTUTEIBHBIX HAOIOJICHUH, KPOTOTIMUBBIX KCIIEPUMEHTAIBHBIX ITOMCKOB,
IIOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

e HHTEpPECAa W IIO3HABATEJIbHBIX MOTHMBOB B MOJYYEHHH WM MOCICIYIOLIEM
aHajau3e HWHPOpMAIMU O TIEPEAOBBIX JOCTIDKCHHSX COBPEMEHHOM
OTECUCCTBEHHOM XHMMUH;

JAYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

e HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUS;

e CIIOCOOHOCTH OILICHMBATh CHUTYyalldd, CBSI3aHHbIE C XHUMHUYECKHUMHU
ABJICHUSIMA, W TPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTUPYSACH Ha
MOpPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;
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e TOTOBHOCTHU OLICHMBATh CBOE IMOBEJICHHE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U C YYETOM OCO3HAHUS
MTOCJICACTBUM MMOCTYIIKOB;

(popMupoBaHNs KYJIbTYPbI 310POBbSI:

e TMOHUMAHHUA IIEHHOCTEW 370pOBOTO U Oe3omacHOro obpasza >KHU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHOIIGHHS K  COOCTBEHHOMY
(GU3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;

e COOIONICHMS TIpaBWJI OE30MACHOTO OOpaIlleHUs C BelleCTBaMU B OBITY,
MOBCEIHEBHOM JKM3HH, B TPYJOBOM JACATEILHOCTH;

e TOHMMAaHUS IICHHOCTH TMPaBWI WHAUBUIYAIHBHOTO U KOJUIEKTHBHOTO
0€301acHOT0 TOBEJICHUS B CUTYaIlUSX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU
JIIOJICH;

e OCO3HAHUSA MOCJICACTBUN U HEMIPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpPEeHUS);

TPYOBOI0 BOCTIUTAHMS:

e KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W JPYruxX BHIAX
NEeSATeNIbHOCTH;

e YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]a4
COIMaJIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

e HMHTEpPECa K MPaKTUUECKOMY M3YUCHHIO TPOEeCcCHil pa3IMuHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MMPEIMETHBIX 3HAaHUI TI0 XUMUH;

e YBOXKEHUS K TPYY, JIOISIM TPYJla U pe3ybTaTaM TPYJI0BON JNeATebHOCTH;

e TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYATbHONH TPACKTOPUU
oOpazoBanus, Oyaymeid mnpodeccud U peanu3alnv  COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIeCTBa;

IKOJIOTHYECKOr0 BOCTIUTAHMS:

e DKOJIOTMYECKH 1€1eCO00pa3HOTO OTHOUIEHHUSI K MPUPOJIC KAK HCTOYHUKY
CYIIIECTBOBaHMUS )KM3HU Ha 3€MIIE;

e TMOHUMAHUA TJIO0ATHHOTO XapakTepa IKOJOTHMUECKHX MPOoOJIeM, BIHUSHUS
HPKOHOMUYECKUX MPOLECCOB HAa COCTOSHUE MNPUPOJHON M COLMAIBHOU
cpebl;

e OCO3HAaHUA HEOOXOJAMMOCTH WCIOIB30BAHUS JTOCTIDKCHUN XUMUU IS
pelIeHusl BONPOCOB PAllMOHATILHOTO MPUPOJOTOIb30BaAHHUS;

e AKTHBHOIO HEOPUATUA JCHUCTBHUM, NPUHOCAIIUX BpEH OKPYKAOIICH
OPUPOAHONW  Cpele, YMEHHS  MPOTHO3UPOBATh  HEOJIATrONMPUSTHBIC
HKOJIOTMUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMbIX  JCUCTBUM U
peA0TBpAIlaTh UX;
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e HAJWYWs PA3BUTOIO  SKOJIOTHUYECKOIO  MBIIUIEHUSA, HOKOJOTMYECKON
KYJIbTYpPBbI, OIIBITA JIEATEIBHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI HMMU B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOW U
COIMAIbHON TMPaKTHUKE, CIIOCOOHOCTH M yMEHHUS aKTUBHO NMPOTHUBOCTOSTH
UJCOJI0TUN XeMopoOuu;

LEHHOCTH HAYYHOI'0 NMO3HAHMS:

e MHUPOBO33pPEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTUSA
HAyKU ¥ OOIIECTBEHHOMN MPAKTHKU;

e TMOHUMMAHUA CHEUU(PUKH XUMUU KaK HAyKd, OCO3HaHUS €€ pojau B
GbOpMHUpPOBAaHUU  PAIMOHAIBHOTO  HAYYHOTO  MBIIUICHHS, CO3JaHHUH
LEJIOCTHOTO TIPEJICTaBIeHUsI 00 OKpYXKaloIeM MHUpE Kak O €IUHCTBE
MPUPOJBI M YEJIOBEKA, B IO3HAHUM MPUPOIAHBIX 3aKOHOMEPHOCTEHM H
pelieHun MpooJIeM COXpPaHEHHS TPUPOTHOTO PABHOBECHS;

e YOEXKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUHU [UII COBPEMEHHOM
UUBWIN3AIMNA: B €€ TYMAHUCTUUECKOU HAPABICHHOCTH U BaXXHOM POJIU B
CO3/TaHUM HOBOM 0a3bl MaTEpUAIbHON KYJIbTYpbI, B PEIIEHUU T100aTbHBIX
npoOjieM  yCTOMYMBOTO  pPa3BUTHS  4YEJOBEYECTBA —  CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM U AKOJIOTMYECKOM 0e30MacHOCTH, B Pa3BUTHH
MEJUIIUHBI, 00ECTICUCHUU YCIIOBUM YCIEIIHOTO TPyAa M SKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKJIOTO YieHa 00IIeCTBa;

e ECTECTBEHHO-HAYYHOW TIPAMOTHOCTH: ITOHUMAHUSI CYIIHOCTH METOJIOB
MO3HAHUS, HCMOJb3yeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTHU
UCIIOJIB30BaTh MOJIydaeMble 3HAHUS I aHaIW3a U OOBIACHEHUS SBJICHUM
OKPYKaIOUIEr0 MUpPa U MPOUCXOAAIINX B HEM U3MEHEHUW, YMEHUS JIENAaTh
000CHOBAaHHBIE 3aKJIIOUYCHHS HA OCHOBE HAy4YHBIX (DaKTOB U HUMEIOLIUXCS
JAHHBIX C LIEIBIO MOJIYYEHUs JOCTOBEPHBIX BHIBOJOB;

e CIIOCOOHOCTH CaMOCTOSTEIILHO HCIIOJIb30BATh XUMUYECKHE 3HAHUS IS
penIeHus MPoOJIeM B peaTbHBIX KU3HCHHBIX CHUTYAIUX;

e MHTEpEca K MO3HAHUIO, UCCIIEIOBATEIBCKON ACATEIIbHOCTH;

e TOTOBHOCTH M CIHOCOOHOCTM K HENpPEPHIBHOMY OOpa30BaHHWIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUU MO XWMHH B
COOTBETCTBHH C KM3HCHHBIMHU TOTPEOHOCTAMU;

e HHTEpECa K OCOOCHHOCTSIM TPYy/a B Pa3IUYHBIX chepax MpodecCHOHATBHON
JESTEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTte uzyueHusi XUMUU Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHus y
oOyuatomerocss  Oyayr  choOpMUpOBaHBI  CjeAylOlIHe  MeTampeaMeTHbIe

nokyme P E3NIBRTIEB o0/ JAQ3HABATENBHEIE  YHUBEPCAbHBIE — yucOHBIE JNEUCTBUA,
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KOMMYHUKATUBHbIE  yHHMBEpCajbHble  Yy4yeOHble  JEHCTBUS, PETyJSATUBHBIC
yYHUBEpCaJlbHbIE Y4eOHbIE IEHCTBUS, COBMECTHAs JACSITEIbHOCTb.

VY obyuatomierocst 6y 1yt c(hopMHUPOBAHBI CleyIoLUE 0a30BbIe JIOTHYeCKUe

AEHCTBHA KAK YACTh MO3HABATEJIbHBIX YHUBEPCAJIbHbBIX YU4eOHBIX 1eCTBHIA:

e CaMOCTOSITENIbBHO  (OpPMYyJIUPOBaTh U  AKTyalIU3UpOBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIpENEATh LU JEATECIIBHOCTH, 3aJ1aBas IapaMeTpbl U KPUTEPUM HX
JOCTHKEHUS, COOTHOCUTH PE3YJbTaThl JEATECIBHOCTH C IIOCTaBICHHBIMU
LEIIIMY,

e HCIOJIB30BAaTh IIPU OCBOCHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBILIJICHHUS:
BBIJICJIAT XapaKTEpHbIE IIPU3HAKU IIOHATHM MW YCTaHaBJIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLINE MOHATUS JUIsl OOBSICHEHHUS
OTJIEIbHBIX (DAKTOB U SBJICHHUIA;

e BbIOMpaTb OCHOBAHMS W KPUTEPUM Uil KIAaCCU(PUKALUU BEIIECTB U
XUMHUYECKUX PEaKIUM;

e YCTAaHABJIMBATH IPUYUHHO-CIECIACTBEHHBIE CBA3U MEXIYy HW3y4aeMbIMU

SABJICHUSMMU,
e CTPOUTL JIOTHYCCKHUC PACCYKICHHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 110
aHaJ'IOFI/II/I), BBISABIIATDH 3aKOHOMCPHOCTH u IMPOTUBOPCUUA B

paccMaTpUBAEMBbIX SBJICHUSAX, (POPMYIUPOBATH BHIBObI U 3aKIIOUYEHUS;

e IPUMEHATH B IPOLECCE MO3HAHMS UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOAENIH, NPeoOpPa3OBbIBATh MOJIEIbHBIE MPEACTABICHU —
XUMUYECKUHN 3HAK (CMMBOJ) 2JIEMEHTa, XUMUUYecKkas popmyra, ypaBHEHUE
XUMHUYECKON peakuu — TMpU PEIIEHUH YYE€OHBIX IO3HABATEIbHBIX U
NPAKTUYECKUX 3a7ad, IPUMEHITh Ha3BaHHBIE MOJICIbHBIE MPEACTABICHUS
JUISL  BBISIBJICHUS XApaKTEPHBIX MPHU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUN.

Y  obOywaromerocs OyayT  chOpMHpOBaHBI  CleAylolue  0a30Bble
HccJIeI0BaTe/IbCKUe AelCTBUS KAaK 4acTh MO03HABATEIbHBIX YHHBEPCAJbHBIX
y4eOHBbIX AeHCTBMIi:

e BJIAJIETh OCHOBAMHU METOJOB HAYYHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX

peaxkuuu;

o (opmynupoBaTh LEAM U 3aJaud  MCCJIENOBaHUS, HCIIOJIb30BAThH
IOCTaBJICHHBIE M CAMOCTOATEIbHO C(OPMYIUPOBAHHbIE BOMPOCH B
KayecTBe MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3bI
10 MPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUN;

e BJAJETh HABBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHHUS W TPOBEICHUS
YUYEHHYECKHX 3KCIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUSI HaONI0AaTh 3a
XOJIOM TIpoLEecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ysbTar,
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dbopmynupoBaTh 00OOIICHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yNbTaTOB  UCCIENOBaHMs, COCTaBIATh OOOCHOBaHHBIM OTYET O
poJieIaHHOM padoTe;

e MpuOOpEeTaTh OMbBIT YUYEHUYECKOW HCCIEOBATENbCKOM U MPOEKTHOMN
JeSITENIbHOCTH, MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3INIHbIX
METOJIOB MTO3HAHUS.

VY oOyuatomierocsi OyayT chOpMHpPOBaHBI CIIEIyIOIINE YyMeHUsl padoTaTh ¢
HH(popManMeilli KaKk 4YacTb MO3HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
NEeHCTBUIA:

e OPUEHTHPOBATHCA B pPaA3IMYHBIX MCTOYHMKAX HH(POpManuu (Hay4dHO-
NOMyJIsipHAas TUTEPATYpa XUMUYECKOTO COJIEp KaHusl, CIIPaBOYHbIE TTOCOOUS,
pecypcbl HTEpHETa), aHATM3UPOBaTh UHPOPMALIUIO PA3TUYHBIX BUIOB U
dbopM TmpeAcTaBICHUS, KPUTHUYECKH OLIEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

o (opmynupoBaTh 3aPOCHl U MPUMEHSTH Pa3IUYHbIE METOJIbI IIPU MOUCKE U
otOope uH(pOpMaIU, HEOOXOIUMOM ISl BBINOJHEHHUS Y4eOHBIX 3a1ad
OIIPENICIIEHHOTO THUIIA;

e MpUOOpETaTh OMBIT MCIOJIb30BaHUS MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

e CaMOCTOSITEJIBHO  BbIOMpaTh ONTHUMAJbHYIO (GOpMYy MpEACTABICHUS
uH(popmMaru (CXembl, FpaQpuKy, T1arpaMmbl, TAOIHIIbI, PUCYHKU U APYTHE);

e HCIMOJb30BATh HAy4HbIA S3bIK B KAayeCTBE CpeACTBa Ipu padoTe cC
XUMHUYECKON MH(pOpMaIMel: IPUMEHATh MEXIPEIMETHbIE ((PU3HUECKHE U
MaTeMaTUYEeCKUE) 3HaKh H  CHUMBOJIbI, (opmyisl, aOOpeBUaTypHl,
HOMEHKJIaTypYy;

e HCIIOJb30BAaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISATHOCTH.

VY oOyugaromerocss OynyT chOpMUPOBAHBI CIEAYIOIINE YHUBEPCATbHBIE

KOMMYHHMKATHBHBIX y4eOHbIe 1eificTBUS:

e 3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYX AaeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCUM, BBICKa3blBaTh WM, (POPMYIUpPOBaTH CBOM MPEMIOKECHUS
OTHOCHUTEBHO BBIIOJTHEHUS IPEIJI0KEHHOHN 3a1auH;

e BBICTYNATh C MpE3EHTAlMEN pe3yJbTaTOB MO3HABATEIbHOU AESITEIILHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TMpPH
BBINIOJIHEHUH XHUMHUYECKOr0 3KCHEPUMEHTa, MPAKTHUYECKOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB H3y4YaeMbIX BEIIECTB, pealu3aluy Yy4eOHOro
IpoeKTa, U (QOpMYyIUPOBaTh BBIBOJABI MO peE3yJibTaTaM MPOBEIEHHBIX
UCCJIeIOBaHUN MYTEM COTJIACOBaHMSI O3UIIMI B X0e 00CyK/IeHHs 1 0OMeHa
MHEHUSMH.
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Y oOyuaromerocst OyayT cGhOpPMHUpPOBaHBI CIEAYIONINE YHHUBeEPCAJIbHbIE

peryJsiTUBHbIe yueOHbIe 1eiicCTBHUA:

e CaMOCTOSTENBHO IUIAHUPOBATh M OCYLIECTBISATH CBOK IIO3HABATEIIBHYIO
JEATENbHOCTD, ONPEAEsasd €€ LeNu U 3aJauyd, KOHTPOJIMPOBATh U 110 MEPE
HEO0OXO0IMMOCTH KOPPEKTUPOBAThH MPEAaraéMblii alrOPUTM JCHCTBUN TIPH
BBITIOJIHEHUN YUYEOHBIX U MCCIIENOBAaTEIbCKUX 3ajad, BIOMpaTh Hauboiiee
3¢ deKTUBHBIN crIOCcO0 X pelIeHUs ¢ YYETOM MOJYYSHHUS] HOBBIX 3HAHHM O
BEILIECTBAX U XUMHYECKUX PEAKIIUSAX;

e OCYUIECTBIIATH CAMOKOHTPOJIb ACSTEIBHOCTH HAa OCHOBE CaMOaHalu3a U

CaMOOLICHKH.
NPEAMETHBIE PE3YJIBTATBI
10 KUIIACC
[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuueckas XHUMHS»
OTPaXKaroT:

c(OpMUPOBAHHOCTh NPEJACTABICHUN: O MeCT€ U 3HAYEHUU OPTraHUYeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ POl B 00ECIEeUeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKON, IHEPreTUYECKON U
NUIIEBOM 0€30MaCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHHUKOB JHEpIuy, B o0ecrieueHnun palLoHaIbHOIO
OPUPOJIONIONB30BaHUs], B (POPMHUPOBAHUM MHPOBO33PEHMS] U OOILIEH KYyJIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpeJIE;

BIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MTOHATHUS — XUMUYECKUN DJIEMEHT, aTOM, AP0 U DIEKTPOHHAs
obonouka aroma, S-, P-, 0-aTOMHBIE OpOWTANM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanel, HWOH, MOJEKyIa,
BaJICHTHOCTD, DJIEKTPOOTPULATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMynsl (pa3BEpHYTbIE, COKpPALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckasd,
ONTUYECKAsl), H30MEphl, TOMOJOIMYECKHH psA, TOMOJIOTH, YIJIEBOIOPOBI,
KUCJIOPOJ- U a30TCOJACPIKAIIUE OPraHUYECKUE COCAUHEHUSI, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCAUHEHUSA; TEOPUHU, 3aKOHBI
(nepuoaunueckuii 3akon Jl. WM. MenneneeBa, Teopusi CTPOECHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUs] DBHEPruM IMpPU XUMUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUs, JIEKAIIUE B OCHOBE

oy FOEEHMABHE FRMTHEIHRGI U U CHCTEMHOCTH XMUMHUYECKHX SIBJICHU; IPEICTABICHUS O
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MEXaHU3Max XUMHYECKUX PEAKIUH, TEPMOJUHAMUYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUS, O B3AUMHOM BIIUSTHUM aTOMOB U T'PYIIT aTOMOB B
MoJIeKyJaxX (MHIYyKTUBHBIA U Me30MepHbI dpdextri, opueHtantsl | u Il poma);
(akTOIOTMYECKUE CBEACHUSA O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U O€30MacCHOM
UCIOJIb30BAaHUU BAKHEUIIIUX OPraHUYECKUX BEIHIECTB B OBITY M MPAKTHYECKOM
JeSITEIbHOCTU YeJIOBEKA, OOIIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TTepepabOTKH HePTH);

c(hOpPMHPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSATHUH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE MOHSATUS TPHU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COCMHEHUM;

c(hOpMHPOBAHHOCTh YMEHMUIA:

UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTABIICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEICTHBIX) (DOPMYIT OPraHUICCKUX
BEIIECTB;

COCTaBJIATh YPAaBHCHUS XMMHUYCCKHX PEAKIIMA W PACKPBIBATh UX CYITHOCTH:
OKHCIIUTENHHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi  MOCPEACTBOM  COCTaBIICHUS
ANIEKTPOHHOIO OajlaHca d3TUX peakluid, peakluil HOHHOro OOMeHa IMyTEM
COCTABJICHHSI MIX TTOJIHBIX M COKPAIEHHBIX HOHHBIX YPAaBHCHHI,

W3rOTaBIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEIIECTB TSI MIUTFOCTPAIIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMW: yCTaHABJIMBATH MPUHAIC)KHOCTh H3yUEHHBIX
OPraHMYECKHUX BEMIECTB MO WX COCTaBy W CTPOCHHIO K OINpeAeIEHHOMY
KJacCcy/Tpynmne COeOUHEHHWH, [daBaTb MM Ha3BaHUA 10 CHCTEMAaTHYEeCKOU
HomeHknatype (IUPAC) u mpuBOAWUTh TpWBHAIBHBIC HA3BAaHUS IS OTIACIBHBIX
IpeICTaBUTENEH OpraHNYeCKHX BEIIEeCTB (ITUIICH, alleTUJICH, TOIYOJI, TIUICPHH,
ATHJICHTIIUKONb, (EHOd, (OpMalbIerul, aneTadbJeru], aleToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TTIMIWH, allaHuH, MajbTo3a, (PYKTO3a, aHWIJIMH, AWBUHWI, W30MPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPENETSATh BHJ XUMHUYECKOHW CBS3U B
OPTraHWYECKUX COCJAMHCHHSIX (KOBAJICHTHAsS W WOHHAs CBSI3b, O- M T-CBSI3b,
BOJOpPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKCHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytiepoBa mjiss 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3UIECKUE
U XHMHYECKHE CBOWCTBA THUNUYHBIX TIPEICTABUTENICH pPA3JIMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AIKEHOB, aJIKaIUCHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, albJACTHUIOB, KETOHOB, KapOOHOBBIX
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KHUCIIOT, TIPOCTBIX M CIOXXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U aMHUHOB,
AMUHOKHCIIOT,  O€JIKOB, YIVIEBOJOB  (MOHO-, JH- H  TOJHUCAXapHUIOB),
WUIIOCTPUPOBaTh ~ T€HETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MpUMEpPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THIIa KOBAJIEHTHOM CBS3M (G- U M-CBS3H), B3aUMHOTI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOJIOPOHOTO
CBIPbs (HE(Th, MPUPOIHBIN I'a3, YTroJib), CIIOCOOBI €ro NepepadoTKH U MPAKTUUECKOE
MIPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJCHUS CHUCTEMOM 3HAHUUW O €CTECTBEHHO-HAaYYHBIX
METOJIaX MO3HAHUS — HAOII0IEHUU, U3MEPEHUHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI IPUMEHSATh 3TH 3HAHUSI;

c(hOpMHUPOBAHHOCTb YMEHHUS TPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICTUTEIHLHOMN
NEeSTENbHOCTH — aHAJIU3 WM CHHTE3, CpaBHEHHE, 00O0OIIEeHHE, CUCTEMaTU3alIMIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€M — NIl M3YUEHUsI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TIPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO MOHUMAHUS CYIIHOCTH MAaTepUaIbHOrO0 EIUHCTBA MU,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUM IJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOJLY;

c(hOpMUPOBAHHOCTb YMEHUI: TPOBOJAUTH PACUETHI 110 XUMUUECKUM (HOopMyJiam
U YpPaBHEHUSIM XMUMHYECKHX PEAKUHUM C HCIOJIb30BAHUEM (PU3MUECKUX BEITUUYUH
(macca, 00BEM ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHYECKOW (HOpMyITbI
BEILECTBA 10 M3BECTHBIM MAaCCOBBIM JIOJSIM XUMUYECKUX BJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAJTU3UPOBATh U OLICHUBATH
C TMO3UIMH  SKOJOTMYEeCKOM  Oe30MacHOCTHM  MOCIEACTBHUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOU JIESATETHHOCTH YEJIOBEKA, CBI3aHHOM C mepepadO0TKON BEIIECTB,
UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JIJISl IPUHATUSI TPAMOTHBIX pElIeHUH npoOiaemM
B CUTYaIIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSATENIbHO IIJIAHUPOBATh M TIPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (IMOJyYeHHE W M3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB PA3JIMYHBIX KJIAacCOB U
KHCIIOPOJICOJEPKAIINX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
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3aja4 10 paclo3HABAaHUIO OPraHMYECKUX BEIIECTB) C COONIOJACHHUEM IpPaBUII
Oe3omacHoro oOpamieHusi ¢ BelIecTBAaMU M J1a0OpaTOpHBIM 000PYIOBaHUEM,
(GopMynupoBaTh L€db HCCIECJOBAHUSA, MPEACTABIATh B pazIu4yHod (Gopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

co0ro1aTh MpaBuia HKOJIOTMUYECKU 1IeJ1eCO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0pOBBS, OKpYKarollen
IPUPOJTHOM CPeNbl U JOCTUKEHUS €€ YCTONUMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOI'O JIEHCTBUS HA JKUBBIE OPTaHU3MBbI
onpeAeaEHHBIX OPraHNYECKUX BEILECTB, MOHUMast cMbIci rokazarens [1JIK;

aHAJIM3UPOBATh LIEJIECO00Pa3HOCTh NMPUMEHEHHSI OPraHMYECKHX BEILECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKHM 3pEHUSI COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOPMHPOBAHHOCTh YMEHUMH: OCYIIECTBIISITh LI€JICHANIPABICHHBIM MOUCK
XUMHUYECKON MHPOpMAIMK B PA3IIUYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4Has
JUTEepaTypa, cpelicTBa MaccoBoil nHdopmaruu, UHTepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 HHPOpMaILIKIO, epepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MMOCTaBICHHOW y4eOHOH 3a/1auei.

11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOIass W HeopraHuueckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBICHUN NPUPOJABI, O MECTE M 3HAYCHHU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POoJii B 0OECIEUEHUH YCTOMUHUBOTO
pa3BUTHA, B PEIICHUU NTPOOJEM HKOJIOTHUECKOM, PHEPreTUUeCKON M MHUILEBOU
0€30MacHOCTH, B PA3BUTUU MEJUIIUHBI, CO3JaHUU HOBBIX MAaTEPHUAIOB, HOBBIX
MCTOYHUKOB AHEPIUH, B OOECIEUEHUH PAlMOHAILHOTO MPUPOAOINOIL30BaHUSA, B
GbopMHUpPOBAaHUN MHPOBO33PCHHUSI W OOMIEH KyJbTypbl 4YEJIOBEKa, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHYECKMX  3HAHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrar0IIN€ MOHATUS — XUMAYECKHUM 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
AJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aToMHBIC OpOWTANIHM, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHHUSI aTOMa, THOpUIW3AIMS aTOMHBIX OpOWTANEeH, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JEKTPOOTPUILIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, MWOHHAs, METaJUIMYECKas, BOJOPOIHAsA),
KPUCTAJUIMYECKAsl PEHIETKA, XWUMHYECKass pPEakuus, pacTBOpP, DSICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] JOUCCOLMAILMA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIM  MMOKa3aTeidb, OKHCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(GheKT
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XUMHYECKOU PEaKIuu, CKOPOCTh XUMUUECKON PEAKLIUHA, XMMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs DJIEKTPOJIUTHUECKON AUCCOLUAINH, MEPUOIUUYECKHI
3akoH /[.11. MeHneneeBa, 3aKOH COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IIPEBPALCHUs JHEPIUU MPU XUMUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JECHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH S3bIK
XUMHUH, MUPOBO33PEHYECKNE 3HAHHUS, JIEIKAIME B OCHOBE IOHUMAaHNS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SBJICHUI; COBPEMEHHBIE NIPEICTABICHUS O CTPOCHUU
BELIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIPHOM YPOBHSX;
IPEACTABICHUS O MEXAHU3Max XHMHUYECKMX pPEaKlIHi, TEPMOJMHAMHYECKHX H
KMHETHUYECKNX 3aKOHOMEPHOCTSX MX IPOTEKAaHHs, O XMMUYECKOM DPABHOBECHH,
pacTBOpax M JIUCHEPCHBIX CHCTEMax; (PaKTOJOTMYECKUE CBEICHMSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacCHOM HCIOJIb30BAHUM BAKHEUILIMX HEOPraHUYECKHUX
BEUIECTB B OBITY M NPAKTUYECKON JIE€ATETbHOCTH YeJIOBEKa, OOLIMX HAayYHBIX
IPUHIMIIAX XUMAYECKOTO TPOU3BOACTBA;

c(OpMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEpHbIC NMPU3HAKU TOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX NIPEBPALICHUN;

c(OpMHPOBAHHOCTh YMEHHSI HMCIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (OpMyd  BELWIECTB M  YpPaBHEHHM  XUMHYECKUX  PEaKLUH,
cucremarndeckyro HomeHkinatypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHUS ONPEIEISITh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX, BUJ XMMHYECKOW CBsSI3U (KOBaJE€HTHa,
WMOHHAs, METAJUIMYECKas, BOAOPOJHAsA), THUN KPUCTALUIMYECKOH PEIIETKH
KOHKPETHOT'O BEIECTBA;

c(OpMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBA3M M THUINA KPHUCTAUIMYECKOM PpEIETKH, OOMEHHBIA U
JOHOPHO-aKIIEITOPHBIN MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KITaCCU(PHUIIMPOBATH: HEOPTAaHUUECKHE BEIIeCTBA
10 UX COCTABY, XMMHUYECKHUE PEAKLMH IO PA3JIMYHBIM MIPU3HAKaM (YHCIIy U COCTaBY
pearupyromux BEIIEeCTB, TEIIOBOMY 3(PQEeKTy peakiHnH, U3MEHEHHMIO CTEleHen
OKHCJIEHUSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karajau3aropa Hu JpYrue);
CaMOCTOSITENIFHO BBIOMpaTh OCHOBAHHUA U KpUTEpUM I KilacCUPHUKAIIH
M3Y4aeMbIX BELIECTB U XUMUYECKUX PEaKLUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOANYECKOr0 3aKoHa /.
N. MenneneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUY;

cOpPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOIO IMEPUOJIOB
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Ilepuomnueckonr  cucremsr  J.M.  MenneneeBa,  uCHoib3yss  MOHATHA
«IHEPTeTHYCCKHE YPOBHM», «IHEPreTHUYCCKHE MOAYPOBHU», «S-, P-, 0-aTOMHbIC
opOuTaIn», «OCHOBHOE U BO30YXKIEHHOE SHEPIeTUYECKUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX AJJIEMEHTOB M MX
coeqMHeHMd 1o nepuogaMm W rpynnam Ilepuommueckou cucremsr . N.
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
ANIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAHHOCTh ~YMEHHUW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE  CBOWMCTBA  BEHIECTB  pa3JWYHBbIX  KJIACCOB,  IOJTBEPXkKIATh
CYILLIECTBOBAHHE T€HETHUYECKON CBS3M MEXIY HEOPraHWYECKMMHU BEIIECTBAMH C
MIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIrO OanaHca
ATUX PEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTaBJICHUS WX IMOJIHBIX WU
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHHW;  peakuud  TUAPOIW3a;  PEaKUuu
KOMIUIEKCO0Opa3oBaHus (Ha MpUMEpPE TMAPOKCOKOMIIEKCOB IIMHKA U aIIOMUHUSA);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKUUHd C Y4ETOM HX DHEPreTHYECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHMYECKOM pEaKUWH B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEWIHUX Bo3jaeucTBUi (mpunuun Jle Hatense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XUMUYECKHE PpEaKIIUH,
JeXalume B OCHOBE IMPOMBIIUICHHOTO IOJYyYEHHUS CEPHOW KHUCJIOTHI, AMMHAKa,
oOue HayyHble MNPUHLMINBI XUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTD
OPUMEHEHUS! HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOILLIECHHUS PUCK-TIONb3A;

chOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUI O METOAAaX HAYYHOTO
NO3HAHUS SIBICHUN NpHUpOAbl — HAOIIOJEHUE, HW3MEPEHHE, MOJIEINPOBAHUE,
AKCIIEPUMEHT (pEeaJIbHbIA U MBICJIEHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHSTh 3TU 3HAHMS NPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUM BEIIECTB
U JUid OOBSICHEHMS XHMHUYECKUX SIBIICHUH, HUMEIONIMX MECTO B MPHUPOJIE,
IIPAKTHYECKOM AESITEIBHOCTH YEJIOBEKA U B IIOBCEHEBHON KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHATUSMU U TPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB A
0oJjiee OCO3HAHHOTO TOHUMAaHUsI MaTepUaIbHOIO €JMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH PACUETHI: C HCIIOJIB30BAHUEM
MIOHATUM «MaccoBasi JOJIsI BEUIECTBA B PACTBOPE» U «MOJISIPHAs KOHUECHTPALUA;
Macchl BelecTBa WM 00bEMaA ra3a 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIIOBOro sddexra
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peakuuu; 3Ha4eHUsi BOJAOPOAHOrO IOKAa3aTessi pacTBOPOB KUCIOT M IIEIOYEH ¢
U3BECTHOM CTEMEHBIO AMCCOLMAlNM;, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA)
IPOJYKTa PEAKIMHU, €CIU OJHO U3 MCXOIHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
OTIpeICIEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B H30OBITKE
(MMeeT MpUMeCH); TOJM BbIXOJIa MPOAYKTa peakiinu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUH  JKCIepuMeHT  (IpOBEIEeHHE  peakiuid  HOHHOro  OOMEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTAHMYECKUX BEILECTB, ONPEICICHUE
Cpedbl PacTBOPOB BEIIECTB C MOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIUSHUS
paznuYHBIX  (PAKTOPOB HAa CKOPOCTb XMMHUYECKOM  pPEaKIUHu, pEIICHUE
AKCIIEpUMEHTAJIbHBIX 3a7ad 1o Temam «Metamely u  «Hemetamne») ¢
coOJro/IeHneM IpaBuil 6€30MacHOro oOpallleHus ¢ BEIECTBAMU U JTaOOPATOPHBIM
o0opyaoBaHueM, GOpMYJIUPOBATH LENIb UCCIEAOBAHMS, IPEACTABISTH B PA3INYHOM
dbopMe  pe3ynbTaThl  IKCIEPUMEHTa, AaHAJIU3UPOBATh W  OLEHHUBATh  HX
JTOCTOBEPHOCTB;

c(hOopMUPOBAHHOCTh YMEHUI: COOJIIOATh MPaBHIa MOJIb30BAHUS XUMUYECKOM
nocyynod u JyabopaTopHbIM 0O0OpyIOBaHMEM, OOpalleHusi C BeleCTBAaMU B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJIOTMYECKU LEJIeCO00pa3HOro NOBEACHHUS B OBITY U TPYIOBOM
NEATEIBHOCTA B LENAX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKAKOLIEH IMPUPOIHOU
cpeabl W JOCTHXKEHUs €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JEHCTBUS HA KUBbIC OPraHU3Mbl OMPEACIEHHBIX HEOPTaHUUYECKUX
BEIIECTB, TOHUMAas cMbIch nokaszarens [1JIK;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh I€JICHANPABICHHBIM TMOUCK
XUMHYECKON nH(OpMalUK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHast
JUTEpPaTypa, CpelIcTBa MaccoBoi nH(popmaruu, HTepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUECKYI0 HHPOPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIh30BaTh B
COOTBETCTBHH C MTOCTaBICHHOW y4eOHOM 3a1auei.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHuUe pa3aejioB U TeM KosuuecTBo 4acos DyeKTpoHHBbIE (IU(PPOBLIE)
n/m | mporpamMmbl Bcero Konrtpoabnbie | IlpakTuueckue | 00pa3oBaTe/ibHbIE PeCypChI

padoThI padoThI

Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XHMHUH

[Ipenmer oprannueckoit xumuu. Teopus

o bu6nmmoreka [JOK
1.1 CTPOCHHUS OPTaHUYECKUX COeAMHEHUN A. M. 8 htts://m.edsoo.ru/d69df650
byrnepona
Wroro mo pazneny 8
Pa3nen 2. Yraesogopoabl
51 [IpenenbHbIE YrieBOAOPOIbI — AJKaHBI, 5 bubnuoreka [IOK
' LUKJIOATKAHbI https://m.edso0.ru/d69df650
HenpenenbHble yriieBOJOPO/IbI: aJIKEHBI, bubmmoreka ITOK
2.2 14 1
aJIKaJINEHBI, aJJKUHBI https://m.edso0.ru/d69df650
bub6nuoreka [JOK
2. A
3 POMATHHECKHE YIICBOLOPOABI (PCHEL) 8 https://m.edso0.ru/d69df650
54 [IpuposaHble HCTOUHUKH YTIEBOAOPOIOB U 4 bubnuoreka IIOK
' UX nepepaboTka https://m.edso0.ru/d69df650
bubmuoreka [JOK
2. r 4 1
S AIOTCHIPOHSBOHBIC YIJICBOMOPOLOB https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kuciiopoacoaepskamue oprannieckue coeuHeHus
3.1 Cruptel. DeHon 11 1 bubmorexa [JOK

https://m.edso0.ru/d69df650
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Kap6OHI/IJ'IBHBIe COCOMHCHUA: aJIbACTUABI 1

bu6mmoreka [JOK
3.2 keToHbl. KapOoHoBBIe KUCIOTHI. CIIOKHBIC 21 1 httos://m.edsoo.ru/d69df650
a¢upsbl. XKXupser
bu6mmoreka [JOK
33 | Yraesomet o 1 https://m.eds00.ru/d69df650
Uroro no pazneny 41
Pa3znen 4. A3oTcoaepskamue OpraHnyeckue coeHeHus
bu6nuoreka [JOK
4.1 A A .b 12 1 2
MITHBL AMUHORHCIOTHL. HEIIH https://m.edso0.ru/d69df650
Wroro no pazneny 12
Paspnen S. BeicokomoJieKyasipHble COCIUHEHNUSA
Bbubnuorexa [JOK
| B 1
3) BICOKOMOJIEKYJIIPHBIE COEIMHEHUS 6 httos://m.edsoo.ru/d69df650
Wroro mo paznmeny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 102 3 0
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11 KIIACC

Ne | HaumeHoBaHuUe pa3/iesiOB U TeM KosnuectBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
n/l | mporpaMMel Bcero KonrTpoabubie | IIpakTuueckue | 00pazoBaTejbHbIE PECypChl
padoThI padoTbI
Paznen 1. TeopeTnueckue 0OCHOBbI XMMUM
Crpoenue aroma. [lepuonudeckuii 3aKoH u
1.1 [Tepunonnueckas cucTeMa XUMHYECKHX 9 bubmiorexa HOK
' PHOL https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. MeneneeBa
12 Crpoenne BemecTBa. MHOrooOpaszue 1 1 bubmuotexa [{OK
' BEIIECTB https://m.edsoo.ru/2dd5724
Bub6munoreka [JOK
1. X 1 1
3 VIMIIFICCICHE peaitittt o 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paspnen 2. Heoprannyeckasi XuMust
bu6mmoreka [{OK
2.1 H 31 1 3
eMETAILIE https://m.edsoo.ru/2dd57f24
Bbubnunoreka [JOK
22| Meranm 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeToabl MO3HAHUS B XUMUH. XUMUS U 9 bu6mmoreka [{JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3
I[TPOTPAMME

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
ABTOHOMHOE YYPEXXAEHMUE "BATCKASI 'YMAHUTAPHASA TMMHA3USA C
YINYBJIEHHBIM U3YYEHUEM AHITIMIACKOIO AA3bIKA", BosnonkaHnHa
Banepwvsa BnagumupoBHa, AvpekTop ruMHasmMmn

21.12.24 12:44
(MSK)

Ceptudukat 18E1DDD07A8141A407968B494A7DD012
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YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

Xumust; yriyonenHoe oOyuenue, 10 kmace/ Epemun B.B., Kyssmenko H.E.,
Tepenun B.M. u np.; mon pemakumeit Jlynuna B.B. OOmiectBo ¢ orpaHn4eHHOM
oTBeTCTBEHHOCThIO  «JIPODAY»;  AknuonepHoe  oOmiectBo  «M3marenbcTBo
«IIpocsemienue»

Xumus; yriayonenHoe oOyudenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u np.; non pemakuuert Jlynuna B.B. OOmiectBo ¢ orpaHnyeHHON
oTBeTCTBEHHOCThIO  «JIPODA»;  AkuuonepHoe oOmectBo  «M31aTenbCTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

PaGouass  mporpaMma ¥ METOAWYECKHME  PEKOMEHIAIMU K yueOHHMKaM
nox pea. B. B. Jlyauna. Xumusa 10-11 xnaccel. YrayOnenHsiii ypoBeHb. / EpeMun
B.B., JlpoznoB A. A., Epemuna U. B., Kepumor 3. 10., AxkuronepHoe 001IeCTBO
«3marensctBO «IIpocsemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Odenepanbubiii  nmopran  «EnuHoe comepxkanue oOmiero oOpa3oBaHUS» -
https://edsoo.ru

[Moptan «Poccuiickas anekTpoHHast mkonay - https://resh.edu.ru

Caiit ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs oOpazoBaHus» - https://instrao.ru

Caiit ®I'BHY «®UIIN» - https://fipi.ru

bubnuoTeka mudpoBoro oopasoBarearHoro kKoutenTa https://urok.apkpro.ru/

LIOKYMEHT MOZAMUCAH 3MEKTPOHHON MOAMMCHIO

KWPOBCKOE OBJIACTHOE rOCYJAPCTBEHHOE OBLLEOBEPA30BATEJ/IbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YINYBNEHHBIM U3YYEHUEM AHITIMACKOIO SI3bIKA", BonorkaHnHa

Banepusa BnaammunposHa, [IMpekTop rumMHasum
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