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1.HOACHUTEJIBHASA 3AIINCKA

VY4eOnblil mpeaMeT « XHMHA» H3ydaeTcs B 00Ie00pa3oBaTENbHOM LIHUKJIE Y4EOHOTO
miaHa OIIOII CIIO no cnenuansHoctu 38.02.08 «Toprosoe pgemo» Ha 0aze
OCHOBHOTO O0IIEer0 00pa3oBaHHs C MOJYYCHHEM CpEAHEero oO0Iero oOpa3oBaHUs
(TIIICC3).
Pabouass mporpamMma ydeOHOro mnpeameTa «XuMHs» pa3paboTaHa Ha OCHOBE
TpeOOBaHMIl:
deepadbHOTO TOCYAAPCTBEHHOTO O0pPa30BaTENBHOIO CTAaHJApTa CPEHEro OOIIEro
obopazoBanust (mamee — DI'OC COO); paboueit nporpaMMbl BOCHHUTAHUA U
®denepadbHbIX  TOCYIApCTBEHHBIX  00Opa30BATENIbHBIX  CTAHJAPTOB  CPEIHETO
npodeccuonanbHoro  obpaszoBanus (PI'OC  CIIO), npenpsaBIIeMbIX K
dbopmupoBanuto o6mux komnereHu (OK) u npodeccHOHANBHBIX KOMIETEHIIUMA
(ITK); ¢ yaetoMm npuMepHO# paboueill mporpaMMbl CpeaHero o0Iero oopa3oBaHusl,
onoopennort ®enepanbibiM YMO no ob6memy oopazoBanuto ®I'bOY «MHCTUTYT
cTpateruu pasButus obOpazoBanuss PAO» mpotokon 7/22 ot 29.09.2022 roma ans
peanu3aluyd CpelHero olmiero oopasoBaHusi U Ha ocHOBe Paboueil mporpammsl
BocniutaHusi. ®opmupoBanue oOumx komneTeHuu (OK) u mpodeccuoHambHBIX
komrerennuii (I1IK) ompenensiercs tpedoanusimu GI'OC CIIO ¢ opueHTHpoOM Ha
«Konnenmuio mnpenogaBaHusi  001I€00pa30BATENBHBIX  JUCIHUIUIMH C  y4ETOM
MpO(ECCUOHAIBHOM HAIMpPaBJIEHHOCTH MPOrpaMM CpPEIHEro Mpo¢hecCUOHAIBHOIO
oOpa3oBaHHs, pealM3yeMbIX Ha 0a3e OCHOBHOTO 0OImIero 0oOpa30BaHH,
YTBEPKAEHHOU pacnopsbkeHneM MunuctepctBoM npocsenieHust PO ot 30.04.2021r.
No P-98.
[Iporpamma yue6HOTO TipeMeTa « XUMHSD 00SCIICYNBAET BHIITYCKHUKA:

— (opMHpoOBaHKHE MUPOBO33PEHUS U 001N KYJIbTYPhl YEIOBEKA.

— DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBIO U

IIPUPOJHOU Cpeae.
— TO3HAHUE MPUPOJILI U B MATEPUATBHON KMU3HU OOIIECTBA.

— OPpHUCHTHPOBATLCS B 06H_I€CTBCHHO N JWYHOCTHO 3HAa4YMMBIX np06neMaX,



CBI3aHHBIX C XUMHUEMN.
— KPUTHYECKH OCMBICIIMBATh UH(POPMAIUIO U IPUMEHSATH €€ ISl TTOTIOJIHCHUS
3HAHHUH, pelieHus MHTEJUICKTYaJIbHBIX u AKCIIEPUMEHTAIBHBIX

HCCICAOBATCIIbCKUX 3aaa4.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUS»

XuUMHUSL Kak DJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK Hrpaer ocoOyi pojb B
COBPEMEHHOW IMBUJIM3ALIMH, B CO3/IaHMM HOBOW 0a3bl MaTe€pUaibHOU KyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PALMOHAIILHOTO HAYYHOT'O MBILUICHHUS, B
CO3JaHHE LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KAaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHM Ha OCHOBE IMOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.
TecHO B3aUMOACUCTBYsI C JPYIMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTalla
HEOTHEMJIEMON YacCThlO MHUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCHEUIHOTO
TpyJa M KU3HU KaxXaoro wieHa ooOmectBa. CoBpeMeHHas XHMHsS Kak HayKa
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HanpaBJIeHA Ha pPEIICHHE
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTtBercTBUM ¢ 00muMHu nensMu 1 npuHiunamu COO coaepkaHue npeamera
«Xumus» (0a30BbIi ypOBEHb HM3YyYEHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYarONIUXCs, HEOOXOAUMYIO UM JJISi BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHHS B KU3Hb COLMYMa,
OpOAODKEHUs ~ OoOpa3oBaHMsl B PAa3MYHBIX  OOJACTSAX, HE  CBSA3AHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocraBmsiromuMu ~ peaMeTa  «XuMHs»  SABISIOTCA  0a30Bble  KYpPChl —
«Oprannueckas xuMus» u «OOmass W HeopraHudeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs, KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa

3HAHUI MO HEOPraHMYECKOW XMMHUHU (C BKJIIOYEHUEM 3HAHUI M3 00IIed XMMUU) U



OpraHn4eckon xuMmuu. POpPMUPOBAHHE IJAHHOM CUCTEMBl 3HAHUM NIPU HU3YYECHUH
npeaMeTa 00ecreurnBaeT BO3MOKHOCTb PACCMOTPEHHUSI BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOILMX MOHATHUI, 3aKOHOB U TEOPUM XUMUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHWYecKass XUMHUS» CPOPMUPOBAHA B IPOrpaMME Ha OCHOBE CHUCTEMHOTO
MOJX0Ja K M3YyYEHUI0 Y4YeOHOro wmarepuana U OO0yCIOBIIEHA HCTOPUYECKU
000CHOBaHHBIM PA3BUTHEM 3HAHUI HA ONPEACIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B Kypce€ OpraHM4eCKOM XWMMHH BEUIECTBA PACCMATPUBAIOTCA HAa ypPOBHE
KJIACCUYECKOM TEOPUM CTPOECHUS OPTraHUYECKUX COCIMHEHUM, a TAaKXKE HAa ypOBHE
CTEPEOXUMHUYECKUX U MIEKTPOHHBIX MPEICTABICHUN O CTpOEHUH BelecTB. CBeleHus
00 HM3ydaeMbIX B KypcCe€ BEIIECTBaxX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX coequHeHud. Ilog HOBBIM yrioMm 3peHHs B
npenMere «XuMus» 06a30BOro YpOBHS paccMaTpUBAaeTCS TEOPETUUYECKUN MaTepHual U
(aKTONOrMYeCcKne CBEIEHUs O BEHIECTBaX W XHMMHUYECKoW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmiass ¥ HeopraHudeckas XHUMHA» OOIIETEOPETUYECKUX U
METOJIOJIOTUYECKUX TMO3ULUN, TITy0Xe MOHATh HCTOPUYECKOE U3MEHEHHE (YHKIUI
3TOr0 3aKOHa — OT 0000IIaoIIEel 0 0OBSICHSIONIEN U IPOTHO3UPYIOLLIEH.

Ennnas cucremMa 3HaHWKM O BaXXHEMIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHHMH, a TAKKE O XHMHMYECKHUX PEAKUUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTSX IMPOTEKAHMS AOTOJHAETCS JIEMEHTAMH COJEPKAHMS, UMEIOIUMU
KyJbTYpOJIOTHUYECKM M TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT
ITIOHMMAHUIO B3aUMOCBSI3M XMMHUU C IPYTMMHM HayKaMH, pPacKpbIBalOT €€ pojib B
MO3HABATEJIbHOM W  TNPAKTUYECKOM JAESITENbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHMsI K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX
NpuwiokeHu xumMun. B 1ienom coaepkanne yueOHOro npeamera « XuMus» JaHHOTO
YpOBHS ~ HW3Y4YeHHMs  OpPHUEHTHpPOBAaHO Ha  (opMHpoBaHME Yy  ydaluxcs
MHPOBO33PEHYECKONM OCHOBBI [IJI1 MOHUMAaHHS (DUIOCOPCKUX HAEH, TaKUX Kak:
MaTepUAIBHOE  €AMHCTBO  HEOPraHMYECKOr0 M OPraHU4ecKoro  Mupa,

O6YCJ'IOBJ'ICHHOCTB CBOMCTB BCIICCTB HMX COCTABOM H CTPOCHHCM, II03HABACMOCTDb



MPUPOIHBIX SBJICHUA TYTEM DOKCIIEPUMEHTA W PEHICHHUS TPOTHUBOPEUYHA MEXITY
HOBBIMH (DaKTaMU W TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POIH XWMHUHU B
pEIIEHUH 3KOJIOTHYECKUX MpoOseM, a Takke MpodiieM cOepekeHUsT IHEPTeTHUSCKUX
PECYPCOB, CHIPHS, CO3JJaHUS HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnane pemieHust 3aad BOCIUTAHUS, PA3BUTHS U COIHMAIIM3AINUA OOYJArOIIHXCS
MPUHATHIE TMPOTPAMMOM TMOAXOABI K OMPEASICHUIO COICPKAHUS W IOCTPOSHUS
MpeaMeTa PeaycMaTpUBaOT (HOPMUPOBAHNE Y YUAITUXCSI YHUBEPCATBHBIX YICOHBIX
JICUCTBUIA, MMEIOIMUNX 0a30BO€ 3HAUCHHWE IS Pa3jIMYHBIX BHIOB JACSITEILHOCTU:
pereHus mpobieM, Mmorcka, aHaiau3a u 00padoTku HHPpOpMaIUU, HEOOXOIUMBIX IS
MpUOOPETEHUSI  OMbITA TPAKTUYECKOM U  HCCIENOBATEIBCKONW JICSITEIbHOCTH,

33HI’IM8IOH.I€I>1 Ba*XHOC MCCTO B IIO3HAHHWU XMMUH.

1.MecTo y4ueOHOro mpeamera B y4eOHOM ILIaHE.

B mpodeccnoHaNBHBIX 00pa30BaTENbHBIX OPraHW3ANUAX, PEATU3YIOMNX

o0pa3oBaTeNbHYIO MPOrpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpejenax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOIIero oOpa3oBaHusA, y4eOHas IMCIMILIMHA
«XumMusm» U3ydaercs B oomieoopazoBareabHoM 1ukie yueonoro miana OITOIT CITO
Ha 0a3e OCHOBHOIO oOOIIero oOpa3oBaHUS C TOJYYCHHEM CPEIHETO OOIIero
obpasopanus (ITTICC3)
IIpu ocBoenuu cneuuanbHocTel CIIO conmanbHO-35KOHOMUYECKOTO TPOPuis, K
KOTOpOMY OTHOCHTCS crienuainbHOCTh 38.02.08 «ToproBoe femno» y4eOHbIN mpeamMeT
«Xumus» uzydaercs Ha 06a3oBoM ypoBHe PI'OC cpegnero oluiero oOpa3oBaHus U
ABJISIETCST YYEOHBIM MPEIMETOM 00s13aTeNbHOM MpeaMeTHol obnactu «buosorus u
Xumusy. B yueOnbix mnanax IIIICC3 yueOHbi npeamer «XuUMHSD» BXOAHWT B
COCTaB OOIMX YYEOHBIX MUCHUIUIMH W3 00s3aTEIbHBIX MPEIMETHBIX O0O0JacTel
®I'OC cpennero o61Iero 0Opa3oBaHus.

Hacrosmast mporpamma paccuuTaHa Ha 68 9 o0s3aTeIbHON ayIUTOPHOMN
Harpy3ku. Pabouas mporpamMma mnpemHa3HaueHa, B TOM YHCIE JUIS peau3aiiu

MHKJTI03UBHOT0 00yueHus B pamkax ocBoenus [ITICC3.



2. IlmannpyeMble pe3y/ibTaThbl 0CBOCHMS MpeaMeTa:

B npaktuke mnpenonaBaHus XUMHUHM IPU  ONPEACICHUU COAEpKATEIbHOU
XapaKTepUCTHKU 1IeJIed HW3Yy4EeHHs [peAMETa HaIlpaBICHUEM MEpPBOCTEIEHHON
3HAYUMOCTU TPAJAULIMOHHO MPHU3HAETCS (POpPMHUPOBAHME OCHOB XUMHUYECKOW HAYKU
KakK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUUECKOH 1E€ATEIbHOCTH YEIOBEKA
Y KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. COrJacHO JAHHOW TOYKE 3pEHHUS
IJIABHBIMM LIETISIMU U3y4YEHUS IpeaMeTa « XMMHsA» Ha 0a30BOM YPOBHE SIBIISIOTCSL:

— (opmupoBaHHME  CHCTEMbl  XHMHUYECKMX  3HaHMM  Kak  BaKHeEHIIen
COCTAaBIIIOLIEH €CTECTBEHHOHAy4YHOW KapTHHBI MHpA, B OCHOBE KOTOPOU
JeXaT KIIYEBbIE MOHATUSA, (YHIAMEHTAJIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI I MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS,

— (opMHpOBaHME M Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJAAX IMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKLUUN, HEOOXOIUMBIX AJi MPUOOPETEHUST YMEHUIM
OpUEHTHUPOBATHCS B MUPE BEILIECTB U XMMUYECKUX SBJICHUI, UMEIOIIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HH;

— pa3BUTHE YMEHUH U CHOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM U
OOBSCHEHHEM  XUMHUYECKOIO  DKCIIEPUMEHTa,  COOJIOJEHUEM  IpaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ »Tum copepskarenbHash XapaKTepUCTUKA IeJed M 3aJay W3y4yeHUus
MpeaMeTa B MPOrpaMMe YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME 0011ero cpenHero oopazoBanusi. CerogHs B NpernogaBaHuu
XUMUU B OOJbLIEH CTENEHW OTHAETCS MPEANOYTEeHHE MPAKTUYECKON KOMIIOHEHTE
coJiep)KaHusi OO0y4YeHHs, OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKA IIKOJIBI,
BJIQ/ICIONIETO0 HE HAOOpPOM 3HaHUM, a (PYHKUHMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh
cnoco0aMd M YMEHUSMHM aKTHUBHOIO TIOJYyYEHMs] 3HAaHUM M TPUMEHEHUS HUX B
peanbHOM KU3HM JUUIS PEIICHUS MPAKTUYECKHUX 3a/1a4.

B ar1Ol CcBf3M mpu HU3ydeHHUH MpeaMeTa «XHMHA» JOMHUHUPYIOIIEE 3HAYCHUE



nproOpETaIOT TaKUE SN U 33/1a4H, KaK:

— ajganTanus oOydYaromUXCsl K YCIOBHSAM TUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
GopMUpOBaHHE WHTEUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO,  COTPYTHHYECTBY,  CAMOCTOSITCIBHOMY  TPHHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMU H UX TPUMCHEHHUEM;

— dopmupoBanue |y oOydaromuxcs — KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), UMEIOMINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHUIOB
NESATEIPHOCTH: peIIeHusT TMpoOjeM, TMOWCKa, aHaim3a ©W  00paboTKH
MHQOpPMALIMK, HEOOXOAMMBIX JJsi TPHOOPETEHUs OIbITa JIEATEIbHOCTH,
KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHWU XUMUH, a TAKKE JIJIS OLECHKHU C
MO3ULIMK HSKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHUSHHUS BEIIECTB U
XMMUYECKHX TPOILIECCOB HA OPTaHU3M UYeJIOBEKa U MPUPOIHYIO CPELY;

— pa3BHTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN O0yUarolUXCsi: CHOCOOHOCTH CAaMOCTOSITENIbHO MPUOOpETaTh
HOBBIC 3HAHWS MO XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSMH,
UCTIOJIb30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJOTUH IS TOMCKA |
aHanM3a Y4eOHOM W  HAy4YHO-TIOMYJSIPHOM HHGOpMAMU  XUMHYECKOTO
COZICPIKAHHS,

— (opMupoBaHHE U Pa3BUTHE Y O0YYAIOIINUXCS aCCOLMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOJIOIATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIC
0COOEHHO HEOOXOAMMBI, B YACTHOCTH, MPU IUIAHUPOBAHMHM W TPOBEJICHUU
XHUMHUYECKOTO IKCTIEPUMEHTA;

— BOCNHTaHUE y OOy4arommxcsi yOeKIEHHOCTH B  T'yMaHUCTHUYECKOM
HANPaBJICHHOCTH XMMHHU, €€ BRXHON POJIM B PEIICHUH TI00ATBHBIX MPOOIeM
palMOHAILHOTO  TPUPOAONOIB30BAHUS,  IOMOJHCHUS  DHEPreTHYCCKUX
PECYPCOB ¥ COXPAHEHUS TIPUPOJTHOTO PABHOBECHS; OCO3HAHMS HEOOXOMMOCTH
OEpe)KHOTO OTHOWIEHWSI K TMPHUPOJE W CBOEMY 3JI0OPOBBIO, a TakKke

HpI/IO6pCTCHI/I${ OIlbITa HCIIOJB30BaHUA IMOJTYYCHHBIX 3HAHUM AJIs1 IIPUHATHUSA



I'paMOTHBIX peH_IeHI/Iﬁ B CUTyalluAX, CBA3dHHBIX ¢ XUMHWYCCKUMMU SBJICHUAMMU.

Oco0oe 3HaueHUE NUCIUIUTMHA UMEET MpU GOPMUPOBAHUU U PA3BUTHH OOIINX
KOMIIETEHITUU:
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA TOMCKA, aHAIN3a U UHTEPIIPETAlUN
uH(pOopManu, 1 UHGOPMAIIMOHHBIE TEXHOJIOTHH TSI BHITIOTHEHUS 3a7a4
po(heCCUOHATIBHON €SI TENIbHOCTH;
OK 03. I1nmanupoBath U peaan30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE, IPEANIPUHUMATEIBCKYIO AEATEIbHOCTD B IPO(HECCHOHATBHOM
cdepe, UCIOIB30BaTh 3HAHUS 1O MTPAaBOBOW U (PMHAHCOBOM I'PaMOTHOCTH B
Pa3IMYHBIX )KM3HEHHBIX CUTYyaIUsX.
OK 04. D¢ dhexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTHUBE U KOMaH/IC;
OK 07. ConelicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOILEH CPEIbl, pECypCcOCcOEpeKEeHHIO,
IPUMEHSTh 3HaHUS 00 U3MEHEHUHU KIIMMaTa, IPUHIIMUIIBI OEpEXIMBOTO MPOU3BOICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX;
B pamkax mnporpaMMbl y4eOHOro mpeaMera OOyYarOUIMMHUCS OCBauBaIOTCS
JUYHOCTHBIE, METalpeAMETHbIE, IpEeIMETHbIe I 0a30BOro YPOBHS HW3YyYEHHUS

pe3yabTathl B cOOTBETCTBUU ¢ TpeboBaHusmMu OI'OC cpennero odiero oopasoBaHus

JINYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM C  CUCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B  CTPYKTYypE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHMUSI NpeaMeTa «XHMHSD» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAHHE  OOYYAIOUIMMHCS  POCCHUMCKOW  IpakKAaHCKOM  WMJEHTUYHOCTU —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEJILHOCTH U CAMOONPEACIICHUIO;

HaJIMYue MOTUBAIUHU K 00yUCHHUIO;
[[EJICHANIPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE

KJIFOUYEBBIX IICHHOCTEN U UCTOPUYECKUX TPATUIIMN 0a30BOM HAYKH XUMUU,
FOTOBHOCTh M CIIOCOOHOCTh  OOYYarONIMXCS PYKOBOJCTBOBAaThCS B  CBOECH

ACATCIIBHOCTU HCHHOCTHO-CMBICIIOBBIMHN YCTAHOBKaMH, HNPUCYIONUMHU HGHOCTHOﬁ
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CHUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJINYUE MPABOCO3HAHUS IKOJOTMYECKON KYJIBTYpbl U CHOCOOHOCTH CTaBUTh LIETU U

CTPOUTH KU3HEHHBIE MIJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NIPEAMETa « XUMHUSD» TOCTUTAIOTCS B €IMHCTBE
yuyeOHOH U BOCHUTATENbHOM JeATenbHOCTH OpraHuzalud B COOTBETCTBUU C
T'YMaHUCTHYECKHUMH, COIMOKYIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH H
ujearaMu POCCUIICKOTO IpaskJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
U TOpaBWJIaMU I[OBEJEHHUSA, CIOCOOCTBYIOIIMMHU IpoLleccaM  CaMOIO3HAHMUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YUYarOIIUXCS.

JIndyHOCTHBIE  pe3ynbTaTbl  OCBOCHUA  MpeaMeTa «XHUMHS»  OTPaXaroT
c()OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M TMPAKTUYECKON AESATENBHOCTU
oOy4Jaronuxcsi Mo peain3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B

qacCTH.:

1. I'paxaaHCcKOro BOCIMTAHUS

OCO3HaHMSI OOYYAIOIMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEM,
YBOKECHUS K 3aKOHY U MPABOIOPSAJIKY;

MPEJICTaBICHUS O COLMAIBHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATCIHPHOCTH MPH CO3JaHUU YUCOHBIX
MPOEKTOB, pEIICHWH Y4eOHBIX MW TO3HABATEJNBHBIX 3a/ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CITIOCOOHOCTH TIOHMMAaTh M MPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI

JIPYTUX MPU aHAIKM3€ PA3IUYHbBIX BUJIOB YUeOHOH AESTENbHOCTH;

2. [TaTpuOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOIIEHUS K UCTOPUUYECKOMY M HAYYHOMY HACJIEAUIO OTE€YECTBEHHOMU
XUMMWH;

YBaKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TCOPUM U MPAKTUUECKOTO TPUMEHECHUS
XMMHH, OCO3HAHUS TOrO, YTO JOCTMIKEHUS HAYKU €CTh PE3yJbTaT JIMTEIIbHBIX

H8,6J'HO)1€HI/II\/’I, KPOIOTJIIMBLIX 3KCIICPHUMCHTAJIIBHBIX ITOMCKOB, IMOCTOSAHHOI'O TpyJda
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YYEHBIX U IIPAKTUKOB;
UHTEpeca U II03HABATEIBHBIX MOTHUBOB B IIOJY4YEHUU U IIOCIECAYIOIIEM aHaIU3e

I/IH(bOpMaHI/II/I O IMCPCIOBBIX JOCTHIKCHUAX COBpCMCHHOﬁ OTCYECTBCHHOM XUMUU,

3. /IlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILICHHBATh CUTYyalldd, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHUE U MOCTYNKU CBOUX TOBAPHUIIEH C MO3UILIUNA

HPaBCTBCHHBIX W IIPABOBLIX HOPM K OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. @opmupoBaHNs KYJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEN 3740pOoBOro M Oe3omacHOro o0Opas3a JKW3HM; HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOLIEHHUS K COOCTBEHHOMY (PHU3NYECKOMY U TNCHUXUYECKOMY
310pPOBBIO;

co0JII0IeHUs ITpaBUJlI 0€30MacHOT0 00pallleHus C BEIIECTBAMU B OBITY, TOBCEAHEBHOM
KW3HU U B TPYJIOBOU JEATEIIBHOCTH;

MOHUMAaHUSl LIEHHOCTU MpaBUJ WHAUBUIYAIBHOTO U KOJUIEKTMBHOrO O€30MacHOIO
IIOBEJICHNs B CUTYyalUsAX, YIPOKAIOIIMUX 3J0POBBIO M JKU3HU JIIOJEH; OCO3HAHMS
MOCJE/CTBUM W HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJEHUS aJIKOroJs,

HAapKOTUKOB, KYpEHUs);

5. TpyaoBoro BoCMTaHUA:

KOMMYHHUKATUBHONH KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKON JCATEILHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MNPAKTUYECKUX 3a7ad COLUAIBHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUYCHHIO MPodeccruid pa3IndyHOTO PoJia, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMHUU;

YBOXKEHUS K TPYLY, JIIOJAM TPYya U pe3yJbTaTaM TPYJAOBOU JIESITEILHOCTH;
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TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY WHIAMBUAYATbHOM TPAEKTOPUU OOpa30BaHMI,
Oynyuiel npodeccuu U peanu3alnud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUHU, MHTEPECOB M MOTpPEOHOCTEU

0OIIIEeCTBA;

6. IK0JIOrH4€eCKOr0 BOCIIUTAHUS
HKOJOTUYECKH I1eJIeCOOOpPAa3HOr0  OTHOUIEHUS K TMPUPOJIe, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;
MIOHUMAaHUS  [JIOOAIBHOIO  XapakTepa JKOJOTMYECKHMX  MpPOOJIEeM,  BIMSHHUA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;
OCO3HaHUSI HEOOXOJMMOCTH HMCIOJB30BAHMUS JOCTHXKEHHM XUMHUU I PEIICHUS
BOIIPOCOB PAlMOHAIBLHOTO IIPUPOIOII0Ib30BAHU;
AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKPYNKAIOUIECH MPUPOIHOU
cpene, yMEHHUSl IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOIMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUI U MIPENOTBpAIIATh UX;
HaJIM4Yusl Pa3BUTOIO JKOJIOTMYECKOTO MBIIUICHHS, YKOJIOTUYECKOW KYJIbTYpHI, ONBITA
NEATEIIBHOCTA DKOJIOTMYECKON HAIIPABJICHHOCTH, YMEHUSA PYKOBOICTBOBATHCSA UMHU B
MO3HABATEIIbHON, KOMMYHHKATHBHOW U COIMAJIILHON TPAaKTHKE, CIHOCOOHOCTH U

YMCHHA aKTUBHO ITPOTUBOCTOATH HACOJIOTUH XGMO(l)O6I/II/I;

7. lleHHOCTH HAYYHOTI'O IO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUsl CHeNU(PUKU XUMUU KaK HAayKH, OCO3HaHHMS €€ posid B (OpPMUPOBAHUU
pPaAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TMpEACTaBICHUS 00
OKPY’KaroIleM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3ZHAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHUuH POoOJIeM COXPaHEHHsI IIPUPOTHOTO PABHOBECHS;
yOXKIEHHOCTU B 0COOON 3HAUMMOCTH XUMHH JIJIi COBPEMEHHOM IUBHIIM3AINH: B €€
T'YMaHUCTUYECKON HANpaBIEHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOU KYJbTYphI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS

YEJIOBEYECTBA —  CBHIPbEBOM, JHEPreTUYECKOW, TMHUIIEBOM W  DKOJOTHYECKOH
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0€30MacHOCTH, B PA3BUTHH MEIUITMHBI, O0ECIIEYCHUN YCIOBUN YCIICITHOTO TPyJa U
IKOJIOTHYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIeCTBa;

€CTECTBCHHOHAYYHOW T'PAaMOTHOCTH: TOHUMAHHs CYIIHOCTH METOJOB TIO3HAHMSI,
WCIIOJIb3yEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIB30BATh IMOJyYacMbIC
3HAHUSA IS aHAJIM3a U OOBSICHEHUS SBJICHUIA OKPY)KAIOIIETO MUPA U MPOUCXOISAIITIX
B HEM M3MCHCHHMI, YMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEJIBI0 MOYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUSA I PCHICHHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOU IeITeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHHWHA MO XMMHHU B COOTBETCTBUU C XKU3HCHHBIMU
MOTPEOHOCTIMU;

HHTEpeca K OCOOCHHOCTSM Tpyda B pas3duuHbiX cdepax mnpodeccruoHanIbHON

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOTO MpeaMeTra «XHMHA» Ha
YpOBHE CpeAHero o0miero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMBIE IS (POPMUPOBAHUS
MHPOBO33PEHUS o0y4Jaronmxcs MEXIUCUUTLIMHAPHbBIC (MeXTpeIMEeTHBIC)
oOIIeHayYHbIE TOHATHS, OTPAXKAIONIME IIEIOCTHOCTh HAYYHOM KapTHHBI MHpa W
cne-nu(uKy METOI0B TIO3HAHMSI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPIHs, SBICHHE, NpOIecC, CHCTeMa, HayudHbId (akT, TPUHLUI,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHus, HCCIeOBaHne, HaOIIOJCHHE,
U3MEpEeHHe, OKCIePUMEHT W Jp.); yHHUBEpcalbHble y4deOHBIC JCHCTBUSA
(mo3HaBaTeNbHBIE,  KOMMYHUKATHUBHBIC,  PETYISATUBHBIC),  00OECHeUnBaIOIIHe
dbopmupoBanrne (HYHKIMOHATBHOM TPaMOTHOCTH M COIMAIBHON KOMIIETCHIINU
oOydarolmuxcs;  CIOCOOHOCTh ~ OOY4YalOIIMXCS ~ MCMOJb30BaTh  OCBOCHHBIE
MEXIUCIUIUITMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHUBEPCAIbHBIE YYECOHBIC

JNEUCTBUA B IMIO3HABATEIILHON U COLIMAIIBHOM MPAKTUKE.
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MeTaHpeI[MeTHBIe PE3yJIbTATHI OTpaxKaroT OBJIaACHHUC YHUBCPCAJIIbHBIMU
y‘le6HBIMI/I IMO3HAaBATCJIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYJIIATUBHBIMHA ,IIGI\/’ICTBI/ISIMI/I.

Osnaoenue YyHusepcaibHoimu yueﬁubmu NO3HABAM EJIbHBIMU OCUCHBUAMU:

1. Ba3oBBIMHY JJOrHYeCKHUMH AeHCTBUSIMU:

CaMOCTOSTEIIbHO (POPMYIIUPOBATh M aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh LENU JIeITeIbHOCTH, 3a/1aBas mapaMeTphl U KPUTEPUHU UX JTOCTHUKEHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTABICHHBIMHU LIECIISIMHU;

UCIOJIb30BaTh MIPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIICHUS] — BBIACISTh
XapakTepHble TPU3HAKK TIOHATUM U  YCTAHABIMBATH MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS JUIsI OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU [JIs1 KiIacCU(UKALUKM BEUIECTB U XUMHUUYECKUX
peaKuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHE PaCCYXACHHS (MHIYKTUBHBIC, NIETyKTUBHbBIC, MO AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX,
bopMyIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHAITh B TIPOILIECCE TMO3HAHUS, HCIOJb3YEMbIE B XUMHUH CUMBOJHAYECKUE
(3HaKoBbIE)  MOAENM, MPeoO0pa3oBbHIBATH  MOJEIbHBIE  MPEIACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI) OJJIEMEHTa, XuMHUueckas (opMyna, ypaBHEHUE
XUMUYECKOM peaklMu — TPU  PEHICHUH Y4YeOHBIX I[IO3HABATENIBHBIX U
MPaKTUYECKUX 3a/1ad, MPUMEHITh Ha3BaHHbIC MOJIEIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TNPU3HAKOB HW3yYaeMbIX BEHIECTB M XUMHYECKHX

pEeaKLunii;

2. ba3oBbIMH HCCI€A0BATEILCKUMHU JeHCTBUSIMU:
BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;
dbopMyIUpOBaTh METW W 3a7a4d WCCIEAOBAHUS, HCIOIL30BATh IOCTaBJICHHBIC WU

CaMOCTOSITeNIbHO  C(OPMYJIMPOBaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
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MMO3HAHUSI U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIa/ICTh HAaBBIKAMHU CaMOCTOSITEIBHOTO TJIAHUPOBAHUS W MPOBEICHUS YUYEHUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAONIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpOBaThH 000OIECHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTUET O MPOJIETAHHON padboTe;

npUOOpeTaTh OMBIT YYCHUYECKOM HUCCIEAOBATEIbCKOM U MPOEKTHOM JesATEIbHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOHMCKY METOJIOB

PCHICHUA IMMPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. IIpuémamu padorTsl ¢ HnHPOpMALIHEIi:

OPUEHTHPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HHGPOpManuu (HAy4HO-MOMYJspHas
JuTeparypa XMMHUYECKOIO COJEpXKaHUs, CIPaBOYHBIE MOCOOUsSA, PpPECypChl
WuTepHera), aHaiu3upoBaTh HWHGOPMALMIO pa3IUYHBIX BUAOB U (opM
MIPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(dbopMyIIMpoBaTh 3alpoChl U MPUMEHATH pPa3IMUHbIE METOJbI MPU MOUCKE U OTOOpE
nH(popmanuu, HEOOXOIMMOM /Ji BBITOJHEHHUS] YYEOHBIX 3a7a4 ONpPEaesIEHHOTO
TUIIA;

npuoOpeTaTh ONMBIT  HMCIOJIb30BAHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHHUS HHPOpMAIIUU
(cxemsl, rpaduKy, 1UarpaMMbl, TaOJIHIIbI, PUCYHKH H T. I1.);

HCIIOJIb30BaTh HAYYHBIH S3BIK B KAayeCTBE CpPEJCTBA NMpU paboTe ¢ XUMHUYECKOU
uHpOpMalMel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYEeCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.
Oénadenue ynueepcaibHolMu KOMMYHUKAMUGHLIMU OCUCM EUAMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX JaeMoil TE€Mbl B XOJ€ Juanora W/Wid
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IUCKYCCUU,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS IPEJIOKEHHON 3a1a4H;

BBICTYIIaThb € IPE3CHTAUMEd pe3yJbTaTOB  II03HABAaTEIbHOM  JEATEIbHOCTH,
MTOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaTu3allii y4eOHOro MpoeKTa U (HopMyIHpOBaTH BHIBOIBI
[0 Pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COINIACOBAHWSA MO3ULMUN B
X0J1e 00CyX1eHHUs 1 0OMEHA MHEHUSIMH.

Osnadenue yHueepcanbHblMu peZynamueHbIMu OCUCMEUAMU:

CaMOCTOATENIBHO  IJJAHUPOBaTh M OCYIIECTBJIATH  CBOK  ITO3HABATEJIBHYIO
JEATENIBHOCTh, ONpeAess €€ Ledu M 3aJadd, KOHTPOJIUpPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid alroputM ACHCTBUN IpuU
BBIMOJJHEHUH Y4YEOHBIX M MCCIEAOBATEIbCKUX 3a/1ay, BBIOMpAaTh HamOojee
3¢ (PexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TNOJyYEHHsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISATh CaMOKOHTPOJb CBOEHW JEATEIbHOCTM HAa OCHOBE CaMOaHAIN3a H

CaMOOIICHKU.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO O0IIeTo 00pa3oBaHuUs
M0 XMMHUU Ha 6A30BOM YPOBHE OPHUEHTHPOBAHBI HA OOECIICUCHHE MPEUMYIIIECTBEHHO
00111€00pa30BaTeIbHON U OONIEKYJIBTYPHOM TOATOTOBKM oOOywarommxcs. OHu
BKJIIOUAIOT: crienuduyeckue sl yueOHOro mpeaMeTa « XMMHsD» HaydHbIE 3HAHUS,
YMEHHSI U CIOCOOBI JEUCTBUN MO OCBOCHUIO, UHTEPIPETAMU U MPeoOpa3oBaHUIO
3HAHUU, BUJBI JEATEIBHOCTU IO TTOJTYYECHUIO HOBOTO 3HAHUS M IPUMEHEHHUIO 3HAHUM
B PA3IMYHBIX YUEOHBIX U PEATbHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XUMueH. B

mporpaMme NMpeAMETHBIC PE3YJIbTAThl IPCACTABJICHLI 110 I'OJJaM U3Y4YCHUS.

IIpeameTrHbie pe3yabTaTbl OCBOCHHUSI Kypca «Opranumyeckass XuMHsD)
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0TPAaXKaIoT:

1)

2)

3)

4)

cghopmuposannocme  npeocmasienuti: 0  XUMHYECKOW  COCTaBIISIIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpaA, POJM XUMHHM B TO3HAHUU SIBJICHUU
Opuposibl, B (QOPMHUPOBAHUU MBIIUICHUS U  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKUIMOHATIBHOM TPAMOTHOCTH, HEOOXOJUMOM Il pEIICHUs MPaKTUYECKHUX
3alad U DKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

enaoemnue CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHUUYECKUWA DJIEMEHT, aToOM, OJJICKTPOHHAas
o0oJioyKa  aTroma, MOJEKyJNa, BaJlEHTHOCTh,  O3JEKTPOOTPUIATEIHHOCTD,
XUMHYECKasl CBSI3b, CTPYKTYpHas (opMyna (pa3BEpHYTast U COKpalIEHHAs), MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIA OOBEM, YTIEpPOJHBIM CKeNeT, (DyHKIMOHATIhHAS
IpyIa, pagukall, HW30MEpHsl, H30MEpbl, TOMOJIOTUYECKHI psAll, TOMOJIOTH,
YII€BOAOPO/bI, KUCIOPOJ- U a30TCOAEPKALIUE COEUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS); TEOPUM M 3aKOHBI
(Teopusi cTpoeHus: opraHudeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHUS
MacCchl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJIMYECKUUA  SI3bIK  XUMUU,
MHUPOBO33PEHUYECKHE 3HAHMUS, JICKAIIUE B OCHOBE MOHMMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEIICHHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MacHOM HCIOJIb30BAHUU BAXKHEUIINX OPraHUYECKHUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA,

chopmupoeanHocmes  yMeHUull  8blAGNIAMb  XapaKTEepPHbIE MPU3HAKU TOHITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCHOIb308aMb COOTBETCTBYIOIINE MOHATHUS TIPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIIEHUN OPTaHUYECKUX COEAUHEHUI;
chopmupoeanHocmes  yMeHUull UCNOAb306amMb XUMHUYECKYI0 CHUMBOJUKY IS
COCTAaBJICHUSI MOJEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW)
dbopMysl OpraHUYECKHUX BEIIECTB M YPaBHCHUM XHUMUYECKUX PpEaKIui;
U320masIueams MOJEIN MOJIEKYJI OPTAaHUYECKHUX BEIIECTB JJISI WILTIOCTPALIMU UX

XUMHUYCCKOI'O ¥ IIPOCTPAHCTBCHHOI'O CTPOCHUSI,
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5)

6)

7)

8)

9)

chopmuposanHocmes  yMeHUll  YCMaHasiueams TPUHAIJICKHOCTh H3yYEHHBIX
OpraHWYeCKUX BEIIECTB MO HX COCTaBy U CTPOCHHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne COeAuHEHUM (YyIJIEBOJAOPOAbI, KHCIOPOI- U a30TCOJepiKaIlue
COCIMHEHUS, BBICOKOMOJEKYJISIPHBIE COEAUHEHHUS); Oasamb WM Ha3BaHUS MO
cucremarndeckorr HomeHkinarype (IUPAC), a Takke NPUBOIUTH TPUBHUAJIbHBIC
Ha3BaHUS OTACIbHBIX OPraHMYECKUX BEMIECTB (ITWICH, MPOMUJIEH, alleTUJICH,
STWJICHTJINKOb, TIHUIEpUH, (HEeHO, PopManbaeThul, areTanbIeTul, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJOTa, CTeapuHOBas KHUCJIOTA,
TIF0K03a, (PPyKTO3a, Kpaxmal, 1eJUT0I03a, TIIUIIHH);

chopmuposanHocms ~ yMeHUus — onpeoensimb  BHABl  XUMHUYECKOM CBSI3H B
OpPTaHUYECKUX COSTUHEHUSIX (OJMHAPHBIC U KPATHBIC);

chopmuposanHocms  YMeHUs NpuMeHsms  TIOJIOKEHUS TEOPUH  CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa 1151 00bsiICHEHHsI 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;
chopmuposanHoCms YMEHUIl XapaKkmepu3oeams COCTaB, CTpoeHue, HU3NISCKUE
U XHMHYECKHE CBOMCTBA THUIIMYHBIX IIPEACTABUTENICH PA3IUYHBIX KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOIMWICH, alleTUJIeH, OyTaaueH-
1,3, metunOyranueH-1,3, 6€H301, METaHOJI, ATAHOJ, dTUJICHIJIMKOIb, TJIUIIECPUH,
dbeHon, aneranpiaeru, MypaBbuHas U YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxma,
LEJUTI0NI03a, AMUHOYKCYCHAsI KUCIIOTA); WIIOCMPUPO8ams TEHETUUECKYIO CBSI3b
MEXJIy HHUMU YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX PpEAKIUHA ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

chopMuposanHOCms YMeHUs Xapakmepuzoeams WCTOYHUKH YTIIEBOJIOPOJIHOTO
CeIpbsi (He(Thb, TPUPOAHBIA Ta3, Yroijib), CIOCOOBI HX TepepadOTKU U

MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadoTKH;

10)cpopmuposannocms  ymenuti  npooOums  BBIYUCICHHS TI0 XUMHUYECKUM

ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu IO W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX

BEILIECTB WU MPOJYKTOB PEAKIUHN);
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11) cghopmuposannocme ymenutl 6radems CHCTEMOUN 3HAHUH 00 OCHOBHBIX METOJax
HAy4YHOT'O TIO3HAHUS, HCIOJB3YEMbIX B XHMHUM TPU H3YYEHUU BEIIECTB U
XUMUYECKUX SIBIICHUI (HabmroieHue, U3MEpEeHue, AKCIIEPUMEHT,
MOJEIIUPOBAHUE), UCHOIb306AMb CUCTEMHbBIE XUMHYCCKUE 3HAHUS ISl TIPUHSTHS
pelieHnil B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

12)cpopmuposannocmos ymenuti codarodams npasuia TOIB30BAHUS XHUMHUYECKON
NnocyJ10i U jabopaTopHbIM 000pYJIOBaHMEM, a TaKXKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMHU TIO BBHITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmo  ymenuti  niaHupogamv WU GbINOAHAMbL  XUMHUYECKUN
DKCIIEPUMEHT (TIPEBpaIlleHUsT OpPTaHWYECKUX BEIICCTB MPU HArPEBAaHWH,
MOJIy4YeHUE OTUJICHA W M3Y4YEHHE €ero CBOWCTB, KAa4YECTBEHHBIC pEAKIINU
OpTraHWUYECKUX BEIECTB, JEHATypamus OCJIKOB TIIPpH HarpeBaHWH, IIBETHHIC
peakiuu OEKOB) B COOTBETCTBUM C IpaBUJIaMU TEXHUKU O€30MaCHOCTU IpHU
oOpalieH’ ¢ BEIIEeCTBAMH U JabOpaTOPHBIM O0OPYIOBAHUEM, NPeOCmasiimo
pe3yNbTaThl XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucud  ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUUA U @opmyiuposams BBIBOJABI Ha OCHOBE JTHUX
pE3yNbTATOB;

14)cpopmuposannocms  ymenull  Kpumu4ecku — AHAIUUPOBAMb  XUMUYECKYIO
uH(pOpMaITUIO, TTOJIy4aeMyto 13 pa3HbiXx ucTouHUKOB (CMU, UuTepHeT u np.);

15) cpopmuposannocmo VYMeHUtl cobooamo npasuia AKOJIOTUYECKHU
11EeJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM JACATENBHOCTH B IIENISAX
COXpaHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIICH MPUPOTHON CPEIbI, 0CO3HABAMDb
OITACHOCTh BO3JICUCTBHUS Ha >KMBBIC OPTaHU3MBI OIPEACIEHHBIX OPTaHUYECKHX
BEIIIECTB, MOHMMas cMbica mokazatens [1JIK, noscuames Ha mpuMepax criocoObl
YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHS Ha OpPraHU3M
YEJIOBEKa;

16) a1 0OydaromMXcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBBSI: yYMEHHE
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INPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX II0O3HAHMA BCHICCTB U

XUMHNYCCKUX HBHGHHﬁ;

17) 1t cienbiX ¥ CIa0OBUAAIIMX OOYUYaONMIUXCS: YMEHHE HMCIIOIb30BaTh Pelbe(hHO

TOUCUHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.

HpeI[MeTHLIe pe3yJIbTAaTbl OCBOCHHA KYypCa «Oﬁ].llaﬂ H HEOpraHm4deCKasi

XMMHUSD» OTPaAKaAIOT:

1)

2)

3)

chopmuposanHocms  npeocmasieHutl: 0  XHMHYECKOHW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJM XUMHUM B MO3HAHUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHUM  MBINUICHUS U KYJbTYpPhl — JUYHOCTH, €&
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOW JJIsi PEIICHUS MPaAKTHYECKUX
3a/1ad M 9KOJIOTUYECKHM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEIIE;

81a0eHue CHCTEMOH XAMHAYECKUX 3HAHUH, KOoTOpast BKJIIOYACT:
OCHOBOITOJIATAlOIINE TOHATHS (XMMHYCCKHN 3JEMEHT, aroM, u30ToI, S-, p-, d-
AIICKTPOHHBIC OpPOMTANIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIIPHBI 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(koBajieHTHAss, HMOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpUCTAIIMYCCKAS
pemETKa, TUIBI XUMUYECKUX PEaKIUid, pacTBOP, IEKTPOIUTHI, HEIJIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAST JUCCOLMAIUS, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKOM PEaKIUM, XMMHYCCKOE PaBHOBECHE; TCOPHU M 3aKOHBI (TEOpHs
AIEKTPOJIUTAYECKON AucconuManuu, nepuoanueckuii 3akon JI. M. Menneneena,
3aKOH COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXpPaHEGHHMS W MpeBpalie-
HUSI DHEPIrUM TMPU XUMHYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUI
S3bIK XUMHU, MHUPOBO33PEHUYECKHUE 3HAHUA, JIekKAlIMe B OCHOBE IMOHHMAHUS
MPUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHUX SIBJICHUN, ()aKTOJOTHUSCKHUE CBEICHHS
O CBOICTBax, COCTaBe, MOJYYECHUU U OE30MaCHOM HCIOJIb30BAHUU BaKHEHIITNX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM IEATETLHOCTH YEJIOBEKa,

CchOpMUPOBAHHOCMb  YMEHUll  8blAGIAMb XapaKTEpPHbIC TMPU3HAKU TOHITHH,

21



4)

5)

6)

7)

8)

9)

yCemauaenueams WX B3AUMOCBA3b, UCHOIb306aMb COOTBETCTBYIOLIUE ITOHATHS
IIPU ONMCAaHUHA HEOPraHUYECKHUX BEIECTB U UX MPEBPALCHUN;
chopmMuposanHocmes  YMeHUll UCNOIb308amb XUMHUYECKYI0 CHMBOJMKY JUIS
cocTaBieHus (GOpPMyNT BEIIECTB M  YpPaBHEHHUM XMMHYECKUX  PEAKIIMIA;
cucreMatuueckyto HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BAHUS OTAEIBHBIX
HEOPraHMYECKUX BEUIECTB (yrapHbId Tra3, YIJEKHUCIbIM ra3, aMMHAK, rami€Has
U3BECTb, HETAIIEHAs U3BECTh, IUTHEBAS COJA, TUPUT U JIp.);

chopmupo8anHocms yMeHull onpeoenims BAIEHTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa; BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKAs, BOJOPOJIHAS) B COCIUHEHMSIX; TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJSIpHas,
WOHHAsl, METAJUTMYECKas ); XapakTep Cpeibl B BOJAHBIX pACTBOPAX HEOPTAHUYECKUX
COCJIMHECHUN;

cghopmuposanHocmes ymMeHuu ycmanaenueams MPUHAIIEKHOCTh HEOPTaHUYECKUX
BEULIECTB I10 UX COCTaBY K OIpeNeIEHHOMY KiacCy/Tpylie COeIUHEHHH (pocThie
BEIIECTBA — METaUIbl M  HEMETAJIbl, OKCU/IbI, OCHOBAHUsA, KHUCIOTHI,
am(poTepHbIE TUAPOKCUIBI, COJIH);

copmMupo8anHoCmy yMeHUll packpbléams CMBICI Tiepuoanyeckoro 3akona /. U.
MenzeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
IMPOTHOCTUYECKYIO (PYHKIIUU;

chopmMupo8anHoCcms YMeHUl Xapakmepu3oeams 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX A1eMEHTOB 1—4 nepnoaoB [lepnoanyeckoil CUCTEMBI XUMAYECKUX
sanemeHToB JI. M. MeHnaeneeBa, MCHOB3ys MOHATHS «S-, P-, d-3JIEKTpOHHBIC
opOUTaTINY, «IHEPTETUUYECKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHMUYECKHX DJIEMEHTOB M WX COCIMHEHUM MO MEpUOAaM M rpynnam
[Teprnoauueckoit cUCTEMBbI XUMHUYECKUX 3jieMeHTOB [l. 1. MeHneneena;
cpopmuposannocms  ymenuil  xapakmepuzogams  (onucvieamp)  00IIHE
XUMHYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB;

I’lOdI’i’l@BprCd(ZWlb CymcCTBOBAHUC FeHETUYECKOMN CBSI3U MCKAY HCOPIraHN4ICCKUMU
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BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

10) cghopmuposannocme  ymenusi  kiaccuguyuposams XUMHUECKHE PEAKIUH T10
pa3IMYHBIM MpU3HAKaM (YUCIIy U COCTAaBY PEarupyrolux BEHIECTB, TEIIOBOMY
ahdexTy peakimuu, U3MEHEHUIO CTENEHEH OKHCIICHHS 3JIEMEHTOB, OOpPaTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

11)cpopmuposannocms  ymenuli cocmasisimes YPaBHEHUS PEAKIUN Pa3sTUIHBIX
TUTIOB; TIOJIHBIE W COKpAalIEHHBIC YpaBHEHUS pEaKIUid HWOHHOTO OOMeEHa,
YUUTBIBASI YCIOBUS, PU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;

12)cpopmuposannocms ~ ymeHuti  nposoOums — PEAKIUU,  MOATBEPIKIAIOIINE
KAueCTBEHHBIA COCTaB Pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB; PACHO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHIX
BCIIECTB;

13)cpopmuposannocms  ymenuii  packpviéams  CYIUIHOCTb  OKHCIIHUTEIIBHO-
BOCCTAHOBUTEHHBIX PEAKIIMA TTOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca
ATUX PEaAKIUM;

14) cpopmuposannocmes ymenuii 0O6bACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapakTep CMEMICHUS XHMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEITHEro Bo3AehcTBus (nmpuniumn Jle [arense);

15)cpopmuposannocms  ymeHull  Xxapakmepuzoéamv —~ XUMHUYECKUE  TPOIIECCHI,
JeKaIe B OCHOBE MPOMBIIINICHHOTO TIOJYYCHHsI CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIMIMX HAYYHBIX MPUHIIMIIAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYIECKOTO TIPOU3BOJICTBA;

16) chopmuposannocms  ymenuil npo6oOumv BBIYMCICHHS C HCIOJIb30BaHUEM
MOHSTHUSL «MAccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPY XUMUYECKUX PEAKITUAX, MACChl BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM OOBEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TETUIOBOTO 3 (deKTa peaknh Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

17)cpopmuposannocmes ymenuii cobaooams npasuia TOIL30BAHHS XHUMHUYECKON
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MOCyJI0M W JabopaTOpHBIM 000pYIOBAaHHMEM, a TaKXKe MpaBuiaa OOparieHus c
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMU MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

18)cpopmuposannocms  ymenuti  niaHupogamev U - GbINOIHAMbL ~ XUMHUYECKUN
HKCIIEPUMEHT (Pa3iio’KeHHUE MEePOKCHJIa BOJIOPOJa B MPUCYTCTBUU KaTalau3aTopa,
OMpEeNIeJICHEe CpeAbl PACTBOPOB BEIIECTB C TMOMOIINBI YHUBEPCAIHHOTO
WHIUKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnH,
peakiy MOHHOTO OOMEHa, KaueCTBEHHbIE pEaklMM Ha cyibdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHUSI; PEUICHUE HKCIEPUMEHTAIBHBIX 3a/a4 10
TeMam «Metamiey u «HeMmeramibl») B COOTBETCTBHM C TMpPaBUJIAMHU TEXHUKH
0e30MacHOCTH MpU 00paleHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM,
npeocmaensimes  pe3ysbTaTbl XHUMHYECKOTO HSKCIEpUMEHTa B QOopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U ghopmynupoeams BHIBOABI HA OCHOBE
ATUX PE3YyJIbTATOB,;

19)cpopmuposannocms  ymenutl  Kpumu4ecku — AHAIUIUPOSAMb  XUMHUYECKYIO
uH(dOpMaIIO, TTOJIy4aeMyto U3 pa3HbiXx uctounukoB (CMU, UuTtepHeT u ap.);

20) chopmuposannocmo VMeHUU coorodams npasuia 9KOJIOTUYECKU
1[eJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IIENISAX
COXpPaHEHHSI CBOETO 30POBbSl U OKPY)KAIOUIEH MPHUPOTHON Cpebl; 0CO3HABATH
OMAacCHOCTh BO3JCHCTBUSI HA KUBBIC OPTraHU3MbI OMNPEACIEHHBIX BEIIECTB,
nmoHuMas cmbicn  mokazarens [IJIK, noscuams ©Ha mpuMepax CcHocCOOBI
YMEHBIIICHUSI U TPEAOTBPAIICHUS KX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YEJIOBEKA;

21)is  0OydYaromuUxcss € OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBS: YMCHHE
MPUMEHSITh 3HaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

22) 1S CHCTBIX M CIa00BUASIINX OOYYAIOIIMUXCS: YMEHHE HCIOJL30BaTh PElIbe(HO

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.
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COIEPKAHUE YUEBHOI'O NTPEIMETA «XUMMUSD»
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHUHU

[IpenMer opraHudeckod XUMHUU: €€ BO3HUKHOBCHHME, Pa3BUTHE WU 3HAUEHUE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTepualoB. Teopuss CTPOEHUS OPraHHMYECKHX
coequneHnit A. M. bytnepoBa, e€ ocHoBHbIe MoJoxkKeHUsi. CTpyKTypHBIE (POPMYIIBI
OpraHhYecKux BellecTB. ['omMoorus, nsomMmepus. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBinenre o KiaccupuKauu oOpraHudeckux BemlecTB. HomeHnknatypa
OpraHUYeCKUX COCIMHEHHM (cUCTeMaTH4ecKas) W TpUBHAIbHBIE HAa3BAHUS
BOKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIC METOJBbl _M3YYECHUS BEIIECTB W WX NPEBPANICHUM:
O3HAaKOMJIEHUE C 00pa3laMu OpraHMYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE;
MOJCIIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB;, HAOIIOJEHUE M ONHCAHHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IiaBjieHue, OOyIJIMBAaHUE U TOPEHUE).

IIpo¢puiabHbie U NPoPeccHOHATBHO 3HAYMMbIE dJIeMEHThI coaep:xkanus. [lonsarue o
cyOcTtpate M peareHte. Peakuuu OKHUCIEHUS M BOCCTAHOBIIEHUS OPraHUYECKHX
BenlecTB. CpaBHeHHE KiacCU(UKAUU COEJUHEHUH M Kiaccu(UKaluuyd peakuui B

HEOPraHU4E€CKOW U OPraHUYECKOU XUMUH.

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH wu 3TaH —
npocTeililiie MpeACTaBUTENN ajKaHOB: (U3MUEeCKHMEe U XUMHUYECKHE CBOICTBa
(peakuu 3aMellleHus W TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, MOJYyYECHUE U
MIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHME, TOMOJOTMYECKHW PsA. OTWIEH W MPONUIEH —
MPOCTEUIINE MPEICTABUTENN AaJIKeHOB: (PU3MYECKHUEe W XHMMHUYECKHE CBOMCTBA

(peaKHI/II/I TUAPUPOBAHNA, raJIOorCHupOBaHUA, ruapaTtanmu, OKHUCJICHUA n
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MOJIMMEPU3AIINK ), TOJYyYEHUE U IPUMEHEHHUE.

Ankanuensl. byramuen-1,3 u wmerunOyramuen-1,3: crpoeHue, BakKHEUIINE
XUMHUYECKHEe CBOMCTBa (peakius mnosmMmepusanuu). [lomydeHue CHUHTETHYECKOTro
KaydyKa 1 pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS, TOMOJIOTHYECKUM PsT. AlETHUIIEH —
MPOCTCUIINN  TPENCTABUTENh AQJIKWHOB: COCTaB, CTpPOCHHE, (UBHYECKUE W
XUMUYECKUE CBOWCTBA (peakuUM TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THApATAIUH,
TOPEHMS ), TOJTyYeHUE U IPUMCHECHHUE.

Apensl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XUMHYECKHUE CBOMCTBa
(peakuuM TaJIOTCHUPOBAHUS W HUTPOBAHU), MOJy4YCHHUE U NpPUMEHEHHe. 10ayoi.
cocmas, cmpoetue, uzudeckue U Xumuyeckue C8otUCmaea (peaxkyuu 2an02eHupo8aHusl
U HUMPOBAHUsL) nosyyenue u npumererue. TOCHIHOCTH apeHOB. ['eHeTHYeCcKast CBSI3b
MEXAY YIJIEBOJIOPOAAMHU, MPUHAJJICKAIIUMH K pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOJOB. [Ipupoanblii ra3 U MOMyTHbIE HEQTIAHBIC
ra3pl. Hedter u €€ mpoucxoxaenue. CrocoObl nepepaboTKu HePTH: TEperoHka,
KPEKUHT (TEPMHYECKUM, KaTAIMTHYECKUM), muposn3. I[IpoaykTel mepepaboTKu
HeTH, UX TPUMEHEHHE B TPOMBIIUICHHOCTH M B ObITy. KameHHbBIH yronb u
MIPOIYKTHI €0 TIepepaboTKH.

OKCIEPUMEHTANBHBIC  METOJIbI  M3YYECHUS BEIISCTB W WX  TPEBPAIICHUI:
03HAaKOMJIEHUE ¢ 00pa3liaMH IJIacTMACC, KAyIYKOB U pe3uHbl; Koyuiekuuu «Hed1b» u
«YTOJIb»; MOJEIMPOBAHUE MOJIEKYJ VYIJIEBOJOPOJOB U TaJlOr€HONPOU3BOIHBIX;
MPOBEJICHUE MPAKTUYECKONU PaOOTHI: MOJYYCHUE ATUJICHA U U3YUECHHUE €T0 CBOMCT

Pacuémmnuie 3a0auu

Brrancnenns mo ypaBHEHHIO XMMHUYECKOM peakinu (Macchl, 00béMa, KOIUYECTBa
HMCXOJHOTO BEIECTBA WM MPOJIYKTa pEeaKkIuuh 10 HU3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJJHOT'O M3 MCXOJAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHH S
[IpenenvHble OAHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJI: CTpOeHHUE, PU3NUecKue u

XUMHUYECKHE CBOMCTBaA (peaKHI/II/I C aKTUBHBIMH MCTAJLIaMH, I'aJIOTCHOBOAOPOAaMH,
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ropeHue), npuMeHenrne. BonopogHbie CBSA3M MEXly MOJIEKyJIaMu cnupToB. [leiicTBue
METaHOJIa U ATAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUIICHIJIMKOJb U TJIMIEPUH: CTPOEHHUE, (PU3HUUYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU METAJJIaMU, Ka4YE€CTBEHHA
peakiMsi Ha MHOroaTOMHbIE cOHpThl). JlelicTBUE Ha oOpraHu3M 4YelloBeKa.
[IpuMeHeHue rIMuepruHa U 3THIICHTJIMKOJIA.

@DeHo: CTpOeHHE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBAa. TOKCHYHOCTH
(dbenona. [Ipumenenue deHoma.

Anbneruabl u kemouwvl. DopManbpaeru, aleTaabJAeTUa: CTPOCHHE, (PU3HNUECKUE U
XUMHUYECKHE CBOWCTBA (pEakUUu OKUCIEHHS W BOCCTAHOBJICHUS, KAaueCTBEHHbBIE
peaKIMH), NOJIy4eHHE U IPUMEHEHHE.

Ayemon.: cmpoenue, gusuueckue u Xumuieckue ceouUCmea (peaxyuu OKUCIeHUs u
80CCMAHOBNEHUS), NOTYUEeHUe U NpUMEHEHUe.

OOHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCyCHas
KHUCIIOTBI: CTpOEHHE, (PU3MUECKHEe M XUMUYECKHE CBOWCTBA (CBOICTBa, oOmIue is
KJ1acca KUCJIOT, peaklus dTepudukaiim), noaydyeHue u npumeHenre. CreapuHoBas u
OJIEMHOBAasA KHUCJIOThI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX KUCJIOT. MbLjia Kak
COJIY BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CnoxxHble 3QUpbl KaK MPOU3BOAHBbIE KAapPOOHOBBIX KHUCIOT. ['MApPONIN3 CIOXKHBIX
a¢upoB. Kupel. ['maponus xupoB. I[IpumeHenue >xupoB. buonoruueckas poib
KUPOB.

VYrieBoapl: cocTaB, KiaacCU(pUKALMS YIJIEBOJOB (MOHO-, AW- U TOJUCAXApPHUIBI).
['moko3a — mpocTedmuii  MOHOCAaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
dbu3nYecKue U XMMHUYECKHe CBOMCTBa (B3amMmopeicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccranoBneHue, OpokeHue
[JIIOKO3bl), HAaXOXJEHHWE B TMPUPOAE, NpPUMEHEHUE, OUOJIOTUYECKas pPOJb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Caxaposza — npedcmasumens Oucaxapuoos, cuopous, HaxoxicoeHue 8 npupooe u

NpUMEHEHUE.
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Kpaxman u uemtono3a kak mnpupojHble mnonumepbl. CTpoeHHEe Kpaxmana U
He/UT003bl.  Du3nYeckue W XUMHUYECKHE CBOMCTBA Kpaxmaina (THAPOJIU3,
KaueCTBEHHAsl PEAKIUs C HOJIOM).

OKCIEPUMEHTANLHBIC  METOJIbI  M3YYECHUS BEIISCTB W WX  TPEBPAIICHUI:
IpoOBeJICHNEe, HAOIIOJEHUE W OMNHCAaHHWE JIEMOHCTPAIMOHHBIX OIIBITOB. TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHUE ATaHOJa
okcupoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TJMIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) m ruapoxkcumom wmenu(ll), B3ammomelcTBHE Kpaxmania C HOJOM);
MIPOBE/ICHHE NMPAKTHUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuémmnoie 3a0auu

Boeluucnenus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMH [0 HM3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIUN).

IIpopuabubie U NPOPEeCcCHOHAIBHO 3HAYUMBIC JJIEMEHTbI COJCPKAHUS.
MeTWiOBBIA CIUPT MU €r0  HUCIHOJb30BAHUE B KAYECTBE XHMHUYECKOTO ChIPbS.
ToKkCHMYHOCTh METaHOJa W TMpaBWwia TEXHUKH OE30MAaCHOCTU MNpU pabOTe C HUM.
OTUIICHTIIMKOJIb U €r0 IPUMEHEHUE. TOKCUYHOCTh STUJICHTJIMKOJIS U MPABUIIA TEXHUKU
0e30macHOCTH MPHU padOTE C HUM.

[Tonyuenue deHoa U3 NPOAYKTOB KOKCOXMMHUYECKOTO MIPOU3BOJICTBA U U3 OEH30JIa.
[Tomukonnencarus popManpaeruaa ¢ GeHoaoM B (peHomohopMaIbIeTruIHyI0 CMOTY.
Aneranpnerun. [lonarue o keroHax Ha npumepe aneroHa. [IpuMeHeHue aneroHa B
TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0pa3ue KapOOHOBBIX KHUCIOT (IIaBesieBasi KUCIOTa KaK JABYXOCHOBHas,
aKpUJIOBasi KUCIIOTA KaK HelpeeabHast, 0eH30MHast KMUCI0Ta KaKk apoMaTHIecKas).
[InenkoobOpasytomue wmacia. 3aMeHa JKUPOB B TEXHUKE HEMHIIEBBIM CBHIPHEM.
Cunretnyeckue Morwume cpeactsa. HuTpoBanue 1esitono3sl.

IMpopuabuble M NPOPEeCcCHOHAIBHO 3HAYUMbBIE JJIEMEHTbI COHEPKAHUS.

AMI/IHOKaHpOHOBaﬂ KHCJIOTA. KaHpOH KaK IIpCACTAaBUTCIIb ITIOJIHMAMUIHBIX BOJIOKOH.
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Hcnonp3oBanne ruAponn3a OEIKOB B MPOMBINIIEHHOCTH. [lOMWBHHMIXIOPH,
MOJIUTETPAPTOPITUIICH (Tedon). denonodopmanbieruiHbIe J1aCTMACCHI.

HCJ’IJIYJIOI/I,ZI. HpOMBIIHJIeHHOG IMPOU3BOACTBO XUMHNYCCKHUX BOJOKOH.

BricokoMoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEICHb IOJUMEPU3AIUU, CPEIHSIS MOJIEKYJIspHAs
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYJSPHBIX COCAUHECHUN —
MOJIMMEPU3ALIUS U TIOJIUKOHICHCAIIUS.

Ilnacmmaccol  (noausmunex, NOIUNPONULEH, HNOIUBUHUIXIOPUO, HNOJUCMUDOIL).
Hamypanvnoiti u cunmemuueckue kayuyku (6ymaoueHoswlil, XJ10pONPEeHO8blld U
U30npenoswlil). Bonokna: namypaivbhvie (XJI0NOK, Wepcmy, WENK), UCKYCCMEEHHble
(ayemammoe 80JI0KHO, BUCKO3@A), CUHMemu4ecKue (KanpoH u 1a6cam).

OKCIEPUMEHTANBHBIC  METOJIBI  M3YYCHUS BEIISCTB W WX  TPEBPAIICHUI:

O3HAaKOMJICHHE C oOpasnamMu IPHUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC,
Kay4yKOB.
IIpopuiabHbie M NPOPEeCcCHOHAIBHO 3HAYUMBIC 3IJIEMEHTbI COJCPKAHUSA.
AMUHOKaNpoHOBas KuciioTa. KanpoH kak mpeicTaBUTENb MOJUAMHUAHBIX BOJIOKOH.
[MomuBunwinxnopuna, nonauterpadTopdTHiieH (Tedion). DeHonodpopmanbaeTUIHbIC
mactMmaccsl. Lemtynousa. [TpoMbliisieHHOE TPOU3BOACTBO XUMHUYECKUX BOJIOKOH.

Meostcnpeomemnmnule ceazu

Peanuzanuss MexXnpeaMETHBIX CBS3€M NPU MW3YYEHUUM OPraHUYECKOM XUMHHU
OCYILIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX IMOHITHH,
TaK Y MOHATHUM, SBIISIONIUXCS CUCTEMHBIMU ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO ITMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJICHUWE, HAy4HbIM (akT, TUMoTesa,
3aKOH, TEOpHs, aHaJIu3, CHHTE3, KiacCU(UKalUs, MEePUOJAUYHOCTh, HAOIIOJCHUE,
HM3MEpEHHE, IKCIIEPUMEHT, MOJIeJIMPOBaHUE.

®dusuka: Matepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJia, SHEPreTUIeCKU

YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHE
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BEJIMYMHBI ¥ SMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranu3M, Ouocdepa, OOMEH BeEIIECTB B OpraHU3ME,
¢dorocuHTe3, OWONOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, JKUPHI,
bepMeHTHI).

[eorpadus: MuHEpaNbl, TOPHBIE MOPOABI, IOJE3HBIC HCKOIMAEMbIE, TOILIHMBO,
pecypchl.

TexHoNOTHsI: MUINEBbIE TPOIYKTHl, OCHOBBI PAIMOHAIHHOTO IMMUTAHHS, MOIOIIHE
CpEICTBa, JICKAPCTBCHHbIE M KOCMETHYECKHE IperapaTthl, MaTephajbl U3

HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

OBIIAA U HEOPTAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKUI 31eMeHT. AToM. SIpo atoMma, HM30TOMNbI. DJIEKTPOHHAs 000JIOYKa.
DHEepreTHYecKrue ypPOBHHU, IMOJYPOBHH. ATOMHBIE opOWTanu, S-, P-, d-3JI€eMEHTHI.
OcoOeHHOCTH pacrpeiesieHUs] 3JEKTPOHOB IO OpOUTAIAM B aTroMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOHPUTYpALIUs aTOMOB.

[lepnonmueckuit 3akoH u llepnoanueckas cucrema XUMUYECKHX deMeHTOB . U.
MenpneneeBa. CBsi3pb mnepuoguyeckoro 3akoHa u llepuoguyeckoil CHCTEMBI
xuMudeckux smeMeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0Opa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB IO IpyIIaM U nepuoaaM. 3HaueHue
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBs3b. BUIbI XUMUYECKO# CBsI3U (KOBAJICHTHAS
HEMOoJISIpHAasg W TOJIsIpHAs, WOHHAs, MeTajuinueckas). MexaHu3mbl 0Opa3OBaHUS
KOBQJIEHTHOM  XUMHYECKOM CBA3M (OOMEHHBIH W  JOHOPHO-aKLENTOPHBIN).
Bonopoanas cBsizb. BaleHTHOCTE. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIIECHHUS.
MNoHBI: KATUOHBI U AHUOHBL.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

BELIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.
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[lonsiTue o gucnepcHeIX cucremax. VICTHHHBIE M KOJUIOMAHBIE PacTBOPBIL
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HeopraHunueckux coenuHeHuid. HoMeHknaTypa HeopraHW4ecKux
BellecTB. ['eHeTHuecKkass CBsS3b HEOPraHWYECKUX BEUIECTB, NPHUHAMISKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccupukanus XUMUYECKUX PEAKIM B HEOPTaHUYECKOU
Y OPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEUIECTB; 3aKOH COXPAHECHHS U
[PEBPALLECHUS SJHEPTUU P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTUMbIe
peakuuu. XuMmMuyeckoe paBHoBecue. DakToppl, BIMAOIIAE HAa COCTOSIHHE
xumMudeckoro paBHosecus. [Ipunnnn Jle [latense.

Onektponutuyeckas aucconuanus. CuiibHble W ciadble 3mekT-posnuthl. Cpena
BOJHBIX pAacTBOPOB BELIECTB: KHWCIAsA, HEWTpanbHas, wWenoyHas. [lowamue o
soodopoonom noxazamene (PH) pacmeopa. Peakumm wonHoro obmeHna. [ uoponus
HEOp2aHU4eCcKux U OpeanuiecKux euecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniasoé u pacmeopos coneu. llpumenenue snekmpoausa.

OKCIEPUMEHTAJIBHBIC  METO/bl M3YYECHUS BEWIECTB W WX NPEBPANICHUM:
nemoHcTpauusa Tabmui «llepmoanueckas cuctemMa XUMHYECKUX 3aeMeHToB JI.M.
MenneneeBay; H3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEUIETOK; HAOIIOJEHHE U
ONKCaHUE JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3lioKEHUE IMEPOKCHIa
BOJIOPOJIa B MPUCYTCTBUM KAaTAJIIU3aTOPA, ONPEAEIEHUE CPEABI PACTBOPOB BEIIECTB C
MOMOUIbI0 YHMBEPCAIbHOIO MHIUKATOPA, PEAKIMM HOHHOTO OOMEHA); MpOBEICHUE
MpaKTUYECKON paboThl «BiusHue pa3nuuHbiXx (HaKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuum».

Pacuémmnoie 3a0auu

Pacuérel 0 ypaBHEHUSM XMMHUYECKUX PEaKIMii, B TOM YHUCJIE TEPMOXHUMHUYECKUE

paC‘—IéTLI, pvaéTLI C UCITIOJIB30BaHUCM IIOHATHA «MACCOBas JOJIA BCIICCTBA».

31



[MpopuiabHbie uW NPOPecCHOHAIBLHO 3HAYUMBIC JJIEMEHThI COJAEpP:KaHMA.
PannoaktuBHOCTH. MCNIO/IB30BaHKE PAaIMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIENSX.
PeHTreHOBCKOE U3IIydeHME UM €ro UCIO0JIb30BaHUE B TEXHUKE W MEIULIHHE.
MoaenupoBaHue Kak METOJI MPOTHO3UPOBAHUS CUTYAIlMU HA POU3BOJICTBE.

PactBopenue kak Quiuko-xumuueckuit tmpouecc. TemnoBeie 3hdeKkTh  npu
pactBopennn. Kpucramwtoruaparsl. Pemenne 3agadu Ha  MacCoBYK — JIOJIIO
pacTBOPEHHOro BemlecTBa. [IprumMeHeHne BOJBI B TEXHHYECKHX LENsaX. /KeCTKOCTh

BOJbI 1 CITOCOOBI €¢ YCTPpaHCHU:. MI/IHepaJIBHBIe BOJBI

Pazgea 2. Heopranuyeckasi XumMus

Hemeramnsl. Ilonmoxxenne HemetamioB B Ilepuonnyeckoil cUCTEME XMMHUYECKHX
anementoB JI.M. MeHnneneeBa M OCOOEHHOCTH CTpoeHUsi aToMoB. Dusnueckue
CBOMCTBa HEMETAIOB. AJUIOTPOINUS HEMETaUIOB (Ha MpUMEpEe KHUCIOpoAa, CEphl,
dbochopa u yraepona).

XUMUYECKHE CBOMCTBA BaXHEMIIMX HEMETAUIOB (Tajlor€HOB, CEpbI, a30Ta,
dbocdopa, yriepoaa U KpeMHHUsI) U UX COCTUHEHUHN (OKCHIOB, KUCIOPOICOAEPKAIIINX
KHUCJIOT, BOJIOPOAHBIX COETUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. Ilonoxkenne wMeramnoB B Ilepmogumyeckoil cuUCTEME XHUMHUYECKHUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CIUiaBbl METaJIJIOB.
DIIEKTPOXUMHUYECKUIN PSJT HANIPSYKEHU METaIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIITUX METAJIOB (HATPUM, Kalui, KaJblIMi, MarHui,
AIIOMUHUN, TUHK, XpPOM, JKEJI€30, MEJIb) U UX COCTMHEHUI.

OOmue crnocoObl MoJlydeHUs MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumul om koppo3suu. IIpumeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3VUCHHUS BEIISCTB M HX IPEBPAIICHUI: HN3Yy4YCHHUC

KOJIIICKIITNHU «MeTtanbl )51 CILJIaBbID», O6p33HOB HEMCTAJIJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4; Ha6J'IIO)1€HI/I€ N OIMMCAaHHUC AOCMOHCTPAIMOHHBIX U

71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA ATIOMHUHHUS C PACTBOPAMH
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KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIINH HAd KATUOHBbI MeTaJ'IJ'IOB).

Pacuémmnoie 3a0auu

Pacuétel maccel BemecTBa WM 00bEMa Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYacTBYIOIIMX B PEaKIMU BEIECTB;
pacy€Tsl Macchl (00bEMaA, KOJIMYECTBA BEUIECTBA) MTPOYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIECTB UMEET MTPUMECH.
IIpopuabHbie MW NPOPEeCcCHOHAIBHO 3HAYUMBIC JJIEMEHTbI COJCPKAHUSA.
AnnorpomHble MomuduKanuy yriiepoaa (amMas, rpadurt), Kuciaopoma (KHUCIOPOI,
030H), oJioBa (cepoe u Oenoe o0j0BO). [loHATHE O XMMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTHH ¥ HAHOTEXHOJIOTHH.
Koppo3usi mMeTamioB: XuMUYecKass W JIIEKTPOXUMHUYECKas. 3aBHCHUMOCTh CKOPOCTH
KOPpO3UH OT YCJIOBUI OKpy:karomien cpeasl. Kinaccudukanus koppo3uu METajIoB IO
paznuyHbIM Tpu3HakaMm. CrocoObl 3alIuThl METALIOB OT KOoppo3uu. lIpomsBonactBo
yyryHa u cranu. [lomydyeHue HemeTawsioB (pakIMOHHONM NEPErOHKOW KUAKOIO
BO3[yXa M DJIEKTPOJIU30M pACTBOPOB WJIM PACIUIaBOB 3JIEKTPOJIUTOB. CHIMKaTHas

MPOMBIIUIEHHOCTb. [IpOU3BOACTBO CEPHOI KUCITIOTBHI.

XUMHUS U )KM3Hb

Ponp xumum B oOecriedeHUH 3KOJIOTHYECKOM, DSHEPreTUUYSCKOM W IHIIEBOU
0€30MacCHOCTH, Pa3BUTUU MeIULMHBL. [loHATHE O Hay4YHBIX METOJaX MMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIUINAX MPOMBIIIJICHHOTO MOJYy4YeHUS
Ba)KHEHIIINX BEILICCTB.

YemoBek B MHUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIC MaTe€puaibl, KpPAaCKH, CTEKJIO, KepaMHuKa, MaTepuaabl s
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHBIC yI0OPECHHUS.

XuMHusi H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia 6€30MaCHOr0 MCIOIb30BaHUs MpenapaToB OBITOBONM XUMHU B
MOBCEIHEBHOM KU3HMU.

Meostcnpeomemnule ceazu
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Peanu3zanus MeXNpeaAMETHBIX CBs3e€d NMpHU M3YyYEHUHM OOIIeH U HEOpraHMYeCKON
XUMHH OCYILIECTBIISIETCS YEpe3 HCIOJIb30BAaHHE KaK OOLIMX €CTECTBEHHOHAYYHBIX
NOHATUM, TaK W IOHATUH, SBILIFOLIMXCSA CUCTEMHBIMH JUIsI OTACIIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOI'O LIUKJIA.

OO11iue ecTecCTBEHHOHAYYHbIE MMOHATUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH, TEOpus,
aHaln3, CHHTE3, KiacCHU(PHUKAIMSA, NEPUOAMYHOCTb, HAOIIOJCHHUE, SKCIIEPUMEHT,
MOZCIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusnka: Marepus, SHEpPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TON, PaJIHMOAaKTHBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIWYMHBI M EIUHUIBI HX
MU3MEPEHHUS], CKOPOCTb.

buonorus: kierka, opranu3M, 3KocucTema, ornocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHEpanbl, TOpPHbIE MOPOJBI, IOJIE3HBIE HCKONAEMbIE, TOIUIMBO,
pecypchl.

TexHonoOrus: XHMMHYECKas MPOMBIIIIEHHOCTh, METAJLUIyprus, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3IMCTBEHHOE IPOM3BOACTBO, MHUIIEBas
IIPOMBILUIEHHOCTb, (apmainieBTUUYECKass ~ IPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKUHOHHBIX MAaTepUasoB,

QJICKTPOHHAS NPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH

IIpumepHbIe TEMbI HAUBUIYAJBHBIX MPOEKTOB

— T'opMOHBI — peryasiTOpbl KUBBIX OPTaHU3MOB.

— HcnonwszoBanue 'MO B npou3BOACTBE MPOAOBOJIbCTBEHHBIX TOBAPOB:
npo0IeMbl U IEPCIEKTUBBI.

— BererapuancTBo — 1ojabp3a WK Bpea?

— BrusHue nunieBbix 700aBOK HAa pa3BUTHE AJJIEPTUU Y YETIOBEKA.

— T'a3upoBaHHbBIC HAMUTKU — 51]T MAJIBIMU JTO3aMH.

— BunusiHMe 3arps3HEHUs OUBBI COJISIMU TSIKEBIX METAIJIOB HA MPOPAILMBAHUE
CEMSIH Kpecc-caara.
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Ponb oOKMCANTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B KU3HEACITEIbHOCTU
OpraHmsma.

Opranudeckast XuMusi 1 Mos Oyyias npogeccusi.

Pounpb a3oTconepkalyx reTepoLrUKINIECKUX COEIMHEHUI B IPUPOJIE.
Copepxanne (pIaBOHOUIOB B PACTUTEIHLHOM CHIPhE M HX POJIb B YKPETJICHUU
3I0pOBBS

BnusiHue 3anaxoB Ha )KUBOTHBIX U YEJIOBEKA.

HccnenoBanne opexoB MUHJIAIS HAa COJIEP )KaHNE IUAHU1-HOHOB.

Huddys3us B TKaHAX pacTeHU (OKpalIiBaHUE IIBETOB).

BiusiHue TpaHCIIOPTHOM 3arpsA3HEHHOCTH BO31YyXa HAa TOPOJCKYIO SKOCHCTEMY.
BnusiHue mymMoBOro 3arpsi3HeHHUs Ha IICUX0JI0TMYECKOE 3J0POBBE UEIOBEKA.
Oco0eHHOCTH COBPEMEHHOW MOPOJICKOM 3aCTPOIMKHU U UX BIMSIHUE HA 3/J0POBBE
4eJIOBEKA.

Ponb mapkoB 1 ckBepoB B ((OPMUPOBAHUHA KOM(POPTHBIX YCIOBUA OOUTAHUS
4eJI0BEKA B TOPOJCKOH cpere.

BnusiHue pa3nuyHbIX BUIOB TOIUIMBA HA XUMHUUECKOE 3arps3HEHUE BO3yXa.
AnbTepHAaTUBHBIE BUJIbI TOILIMBA KaK CIIOCOO0 YMEHBUICHHUS] XUMHUYECKOTO
3arpsI3HEHUS OKPYIKAOLIEH Cpebl.

BinsHue KUCIOTHBIX JOXK/IEN HA CTPOUTEIbHBIE MaTepUalbl U3 JIEpEBa.

Posb MaTepuanoB U3 1epeBa B CTPOUTENIBCTBE.

DKOJIOTUYHOCTh Pa3IMYHbIX BUJIOB CTPOUTEIbHBIX MaTEpUAJIOB U3 JA€pPEBa.
«YMHBII T0M» KaK CII0c00 COXpaHEHUs PUPOJIHBIX PECYPCOB.
B03MOXHOCTH 3KOHOMHOI'O PacX0JI0BaHUs BOJbI B KBAPTUPE KaK CIocod
PELIECHUS YKOJIOTHYECKUX MPOOIIEM.

3.TEMATUYECKUH IIJIAH

3.1 CTpyKTypa TEeMATHYeCKOTI0 IUIaHA Y4eOHOT0 npeaMeTa « XUuMHUsDH)

Bun yuebHoi paboTbl KonnyectBo yacos

O0mas yyeOHas Harpy3Ka (Bcero) 72

O0s13aTe/IbHASI AYTUTOPHAN YUeOHAasi HAarpy3Ka (Bcero) 68
B TOM YHCJIE!

Teopus (JIeKuuu) 40
[TpakTHyeckas MOArOTOBKA:

-IIpakTnyeckune 3aHsATUA 4

-JIabopaTopHO-TIPaKTUUECKHE 3aHATUS 28

B TOM YHMCIIE: BHEAyAUTOpHAsl CaMOCTOATENbHas paboTa (paboTa HaJ 4
MaTepHalioM yu4eOHUKa, BHITIOJTHEHNUE YIPAXHEHNH, BHITIOJTHEHUE
VHIMBUYAIBHBIX 331aHUH, HHAMBHUYaTbHOTO MPOEKTA U J.)

IIpomeskyTouHasi aTTeCTAIMS MPOBOAUTCS B (popMe KOMILIEKCHOTO 2
nuddepeHuMpoBaHHOrO 32a4€Ta ¢ MPpEeAMETOM OHOJIOTHS
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3.1. Temamuueckuit nnan u cooeprcanue yueoHo20 npeomema « Xumusny

HaumeHoBanue Conepsxkanue yueOHOro Mmarepuaa u GopMbl OpraHu3anum AeATeIbHOCTH O6bem | Koabl 00mmx
pa3aesioB U TeM o0yuaromuxcs B KOMIIeTeHIIUH
yacax | (yka3aHHBIX
B pasjeJie
1.2)
1 2 3 4

Opranunveckasi xumus 30

Paznen 1. TeopeTnueckne 0OCHOBbI OpraHnm4yeckoii xumum (3 4)

Tema 1. [Ipeamer oprannveckoii xuMuu. Teopusi XMMHYECKOT0 CTPOCHHUS OPraHMYeCKUX coeMHeHuil (3 1)

Tema 1.1 [TpenmMeT opraHnyeckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B MTOJYYEHUU HOBBIX 1 OK 02. OK 03.
OCHOBHBIE TOJ0KEHUS BEIIIECTB U MaTepHalioB. TeopHst CTpOeHUs opraHudeckux coenquHenuit A. M. bytneposa, eé OKOs.
TEOPHH XUMUYECKOTO OCHOBHBIE MOJIOKEHUS. CTPYKTYypHBIE (POPMYITBI OPTaHHYECKUX BEIIECTB.
cTpoeHus oprannueckux | [IpencraBnenue o kiacCUpUKAIMA OPraHUYECKUX BEIIECTB.
COCIMHEHUH. PackpbiBaTh CMBICIT H3y4aeMBIX MMOHATHH (BBISBIISITh UX XapaKTEpHBIE IPU3HAKHN ), YCTAHABINBATh

UX B3aUMOCBSI3b.
Tema 1.2. Jladoparopno-IIpakTuyeckoe 3ansitue Nel. ['omonorus, usomepus. Xumudeckas CBs3b B 1 OK 02. OK 03.
[IonsATHE 0 TOMOJNIOTaX M | OPrAaHMYECKUX COCIUHEHUSAX — OJMHAPHBIE U KpaTHbIE CBSI3U. [I[pUMEHATH MOI0KEHUS TEOPUU OK 04. OKOs5.
U30MEPAX. CTPOEHUs OpraHndecKux coeuHeHuit A. M. byrnepoBa /i 00bsICHEHUS 3aBUCUMOCTH CBOWUCTB

BEIIECTB OT UX COCTaBa U CTPOCHHUSI.

[TpencraBiasaTh pe3yabTaThl SKCIEPUMEHTA B JOPME 3aMUCH YPaBHEHHH COOTBETCTBYIOIIUX

peaxiuil ¥ J1enaTh BHIBOJIBI HA UX OCHOBE. CaMOCTOSITENIbHO MJIAHUPOBATh U OCYIIECTBIISATH CBOIO

MO3HABATENBHYIO EATEIbHOCTh; IPUHUMATh AKTUBHOE Y4acTHE B TPYIIIOBON y4eOHOM

NeSITeTIbHOCTH.
Tema 1.3. JlabopaTopHo-IIpakTuyeckoe 3ansitue Ne2. Homenknarypa opraHu4eCKuX COeIMHEHUN 1 OK 02. OK 03.

OCHOBBI HOMEHKJIATypBI
OpPraHUYeCKUX BEILIECTB.

(cucremaTHyeckas) U TpPUBHAJIbHBIE Ha3BaHUsI BaXKHEHIINX IIPeICTaBUTENIEH KIacCOB
OpraHUYeCcKUX BelecTs. Mcnoap30BaTh XUMUUYECKYI0 CUMBOJIMKY JUUIsl COCTABJICHUS
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MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (HOpMys1 OpraHMYECKUX BEIIECTB.

[TpencraBisTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aMUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peaKuui 1 1e1aTh BBIBOABI HA UX OCHOBE. CaMOCTOSITENBHO INIAHUPOBATh U OCYLIECTBIIATH
CBOIO II03HABATEJBHYIO JI€ATEIbHOCTD; IPUHUMATh aKTUBHOE Yy4acTHE B IPYNIIOBOI y4eOHOM
JESITEIIBHOCTH.

Ilpogpunvuvie u npogheccuonanvno snauumole snemenmol cooeprrcanus. Ilouarue o cyocrpare
U pearcHTe Peakniuy OKHUCIIEHNs U BOCCTAHOBJICHHs OpraHu4ecKuX BenecTs. CpaBHEHHE
KJaccu(UKauy COeTMHEHNN 1 KiTacCU(PUKALIMU peaKkIiii B HEOPraHNIECKOW U OPraHMYECKON
XUMHH

Pa3nen 2. YraeBogopoani (16 )

Tema 2. [IpenenbHble yriieBoA0pPoabl — aJIKaHbI (3 1)

Tema 2.1. CocTtaB M cTpoeHHE, TOMOJOrMYecKHil psa. MeTaH W 3TaH — mOpocTeHIINe IpeICTaBUTENN OK 02. OK 03.
CrpoeHne MOJIeKyJIbl asikaHoB. Pusnyeckue cBoiicTBa. HaxoxxeHue B Ipupoe, MoTy4eHue U IpUMEHEHHUE. OK 05.
ankanoB. CriocoOsbI PackppIBaTh CMBICIT H3y4aeMbIX TOHSATHH (BBISABIATH X XapaKTEPHbIC MPU3HAKH), YCTAHABINBATh
HOJIyYEHUS aJIKaHOB. UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME MTOHATUS IIPU OITUCAHUU COCTaBa, CTPOEHUS

Y TIPEBPALICHAN OPTaHMYECKUX COCTUHEHUH. MCcromb30BaTh XUMUYECKYIO CHMBOJIUKY TSI

COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmy

OpPraHMYECKUX BEIIECTB. Y CTAHABIMBATh IPUHAUIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIacCy

YTJIEBOOPO/IOB 110 COCTABY M CTPOSHMIO, Ha3bIBATh MX IO CUCTEMaTHUYECKOH HOMEHKIIATYpE;

MIPUBOJNTH TPUBHAIILHBIC HA3BAHHSI OTJICIBHBIX MPEICTABUTEIICH YIIIEBOI0POIOB.
Tema 2.2. XuMHUECKue CBOMCTBA (peakluy 3aMeLIeHNs U TopeHns). XJIoprupoBaHue MeTaHa. Peakius OK 02. OK 03.
XUMHYecKue CBOKWCTBa JEerupupoBaHusl. XapaKTepu30BaTh COCTAB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKHUE U XUMUYECKUE OKO05. OKO07.
QJIKaHOB. CBOWCTBA, BayKHEHIIME CIOCOOBI MOMyYeHHUs TUITMYHBIX MTPEICTABUTENEN Pa3IMUHBIX KJIaCCOB

yIJI€BOZOPOIOB (MeTaHa, dTaHa).
Tema 2.3. JlabopaTopHo-IIpakTuyeckoe 3ansitue Ne3. X¥MHUECKHE CBOMCTBA MeTaHa. XapaKTepU30BaTh OK 02. OK 03.
XuMHYecKre cBOMCTBa COCTaB, CTPOEHHE, IPUMEHEHHE, (PU3NUECKNE U XUMUYECKHE CBONCTBA, BAXKHEUIIINE CIIOCOOBI OK 04. OKOs5.
MeTaHa NOJIy4EeHHUs] METaHa, dTaHa.
Tema 3. HenpeneabHble YIJIeBOAOPO/IbI: AJKeHbI, AJTKAANEHbI, AJKUHBI (74)

Tema 3.1. AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psif. DTUIIEH U MIPOIUJIEH — MPOCTENIIINe OK 02. OK 03.
I'omonoruueckuii psaa IPECTaBUTENN AJIKEHOB: (pr3nyecKre U XUMUYECKHE CBOMCTBA (peaKLMU THAPUPOBAHMS, OKO05. OKO07.

AJIKEHOB. XMUMHUYECKHE
CBOWCTBA aJIKEHOB.
[TpumeHneHue u cnocoObl

raJIoreHHPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3allN ), TOIy4eHUE U IPUMEHEHUE.
OnpenensaTb BBl XUMUYECKON CBSA3M B MOJIEKYJIaX YIJIIEBOIOPOAOB; XapaKTepHU30BaTh
3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH YIJI€BOAOPOAOB OT KPATHOCTU KOBAJIEHTHOM CBSI3H.
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IMOJIYYCHUS AJIKCHOB

Tema 3.2. [lonydenue u
CBOWCTBA THJICHA.

IIpakTuyeckoe 3ansaTue» Nel. [lonydyeHue sTHiIeHa U U3yUEHUE €TI0 CBOMCTB. XapaKTepu30BaTh
COCTaB, CTPOCHUE, IPUMEHEHUE, (PU3UYECKHE U XUMHUECKUE CBOICTBA, BaXKHENIINE CIIOCOOBI
MIOJIy4YEHHUsl ITUJICHA.

[TpencraBiasaTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aIIUCH YPAaBHEHHH COOTBETCTBYIOILUX
peakuuii ¥ 1e1aTh BbIBOABI HA UX OCHOBE. [IpOBOIUTH BBIUMCIIEHUS 10 YPAaBHEHUIO XUMUYECKON
peakuuu. CaMOCTOATENBHO IIAHUPOBATH U OCYILECTBIIATH CBOIO ITI03HABATEIBHYIO
JESITENIbHOCTD; IPUHUMATh AKTUBHOE YYaCTHE B IPYNIIOBON yUeOHOM AESITEIbHOCTH.

OK 02. OK 03.
OK 04. OKOs5.

Tema 3.3. AnkaueHBI.
JIMBUHUI U U30MPEH.
[Tonmydyenue u cBoiicTBa
AIIKUHOB

Ankanuensl. byraguen-1,3 u metminOyraguen-1,3: crpoeHue, BaKHENHINE XUMUYECKHE CBOMCTBA
(peaxuust monumepu3anun). [lonydeHue CHHTETUYECKOTO KaydyKa U pe3UHBI.
OnpenensiTb BUAbI XUMUYECKON CBSA3HM B MOJIEKYJIaX YIJIE€BOJOPOAOB; XapaKTepU30BaTh
3aBUCUMOCTb PEaKI[MOHHON CIIOCOOHOCTH YIJIEBOAOPOAOB OT KPATHOCTH KOBAJEHTHOM CBA3H.
XapakTepu3oBaTh COCTaB, CTPOECHUE, IPUMEHEHHE, (PU3NUECKHE U XMMUUECKHE CBOMCTBA
BaKHEiIIMe crocoObl monyyeHus oyraauena-1,3.
Ilpogpunvuvie u npogheccuonanvro snavumoie snemenmol cooepicanun. Knaccupukanus u
Ha3zHaueHue kayuykoB. Knaccugukanus u Ha3HaueHUe pe3UH.
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN psil. AUETHIIEH — IPOCTeHIINi
IPEeJCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakLuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUU, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.
Onpenensars BUIbI XUMUYECKON CBS3HM B MOJIEKYJIaX yIJIEBOJOPOIOB; XapaKTepU30BaTh
3aBUCHUMOCTb PEAKIIMOHHOM CITIOCOOHOCTH YIJIEBOJOPOJIOB OT KPATHOCTH KOBAJIEHTHOM CBSI3U.
XapakTepHu30BaTh COCTAB, CTPOCHUE, IPUMEHEHHE, (PU3NYECKHE U XUMUUYECKUE CBOMCTRA,
Ba)KHEHIIMEe CIOCOObI MOJTyYEHUs, alleTUJICHA.

OK 02.0K 03.
OK 04. OKO5.
OKO7.

Tema 4. ApomaTuueckue yrijieBoaopoasl (34)

Tema 4.1.
Apensl. benzon

Apenbl. benzon: coctas, cTpoeHue, puU3ndeckiue 1 XUMHUECKHUEe CBOMCTBA (peakiuu

raJIOT€HUPOBAHUS U HUTPOBAHUS ), IOJIy4€HHUE U IPUMEHEHUE.

OnpenensTh BUABI XUMUYECKOU CBS3H B MOJIEKYJIaX YTIEBOIOPOAOB; XapaKTepU30BaTh
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH YTIIEBOAOPOAOB OT KPATHOCTH KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOEHUE, MPUMEHEHHE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA,
BOKHEUIIIE CITOCOOBI MOJTydeHHsI OCH30J1a.

OK 02. OKO5.
OKO7.

Tema 4.2.
Tonyon

Tomyomn: coctaB, cTpoeHue, U3NYECKUE U XUMUYECKHE CBOMCTBA (peaKuy TaJoreHUpOBaHUS 1
HUTPOBaHU), OJIy4€HHUE U pUMeHeHue. TOKCUYHOCTh apeHOB.
BBISBIATE TEHETUUECKYIO CBSI3b MEX]y YIVIEBOAOPOJAMH U NMOATBEPKAATH €€ HATNUHE

OK 02. OK 03.
OKO05. OKO07.
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YPaBHEHUSIMUA COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIUNA C UCTIOIb30BAHUEM CTPYKTYPHBIX
dbopmyiL.

Tema 5. IlpupoHble HCTOYHUKH YIJIEBOA0OPOA0B M UX NepepadoTka (3 1)

Tema 5.1. [TpupoaHbIe UCTOUHUKH YTIeBOA0POAOB. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE Ta3bI. OK 02. OK 04.
[Ipupoanslii ra3 u XapakTepHu30BaTh HCTOUHUKHU YIJIEBOIOPOJAHOIO ChIPbsl IPUPOIHBIN ra3, cCriocoObl €ro OKO05. OKO07.
HOITyTHBIE HEPTSHbIE nepepadoTKU U MPAKTHUECKOE IPUMEHEHNE TOTy4aeMbIX TPOJYKTOB.
rassbl
Tema 5.2. JlaGopatopHno-IIpakTuueckoe 3ansitue Ned. Hedth 1 € npoucxoxenue. CriocoObl OK 02. OK 03.
Heds nepepadoTKU HePTU: MEPEroHKa, KPEKUHT (TEPMHUYECKHUH, KaTAIUTHUECKUH ), THpoiu3. [IpoayKThl OK 04. OKOs5.

nepepaboTKU HEPTH, X IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B OBITY. OKO07.

XapakTepHu30BaTh KCTOUHUKH YTIIEBOJOPOTHOTO CHIPhS HE(PTh, CIIOCOOHI €€ mepepaboTKu 1

IPaKTUYECKOEe IPUMEHEHUE M10JIy4yaeMbIX IPOAYKTOB.

[IpencraBisTh pe3yabTaThl SKCIEPUMEHTA B (POPME 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX

peakuMii ¥ J1es1aTh BBIBO/BI HA MX OCHOBE. I[pOBOUTH BBIUMCIICHUS 110 YPAaBHEHUIO XUMHUECKON

peaxin. CaMOCTOATENBHO IJIAHUPOBATH M OCYILECTBIISATH CBOIO TIO3HABATEIBHYIO JIESTEILHOCTH;

IPUHUMATh AKTUBHOE YYaCTUE B IPYNIOBON y4eOHOM NesITeIbHOCTH.

CamocrosiTeibHas padora. [1oAroToBUTE MOJIENb TPAAULIMOHHOTO IPOMBIIIJIEHHOTO OK 02. OK 03.

OPEINPUATHS U MOJIETh 0€30TX0JHOTO MPOMBIIIJICHHOTO MPEPHUITH OK 04. OKOs.

OKO07
Paznen 3. Kuciopoaconep:kaique oprannueckue coequHeHust (8 u)
Tema 6. Ciuptbl. ®eHoa (2 4)

Tema 6. 1. [TpenenbHbIE OTHOATOMHBIE COUPTHI. METaHOJ M 3TaHOJI: CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE OK 02. OK 03.
[TpenensHbIC CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJlIaMH, FaJIOTeHOBOI0OPOJIaMH, TOPEHHUE), IPUMEHEHHUE. OK 05. OK 07.

OIHOATOMHBIC CITMPTHI
MHoroaToMHEIE CIIUPTHIL

BonoponHnas cBs3b. [leiicTBHe MeTaHOIA U ATAHOJIA HA OPTaHU3M YEJI0BEKa.

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHH (BBIABIATH UX XapaKTepHble MPU3HAKN), YCTaHABIUBATb
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MMOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUSI U
IIPEBPALICHUI OPraHU4YeCKUX COeqUHEHM. Mcronb30BaTh XMMUUECKYIO CUMBOJIMKY AJIS
COCTaBJICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopMyIT
OpPraHMYECKUX BEIIECTB. Y CTAHABINBATH IPUHAIEKHOCTD BELECTB K ONPEACIEHHOMY Kiaccy IO
COCTaBY M CTPOEHHIO, HA3bIBaTh MX 10 CUCTEMATHUYECKON HOMEHKJIAType; MPUBOAUTD
TPUBHAJIbHBIE Ha3BaHUS OTACIBHBIX IIPEJICTaBUTENECH. XapaKTepu30BaTh COCTaB, CTPOCHHUE,
NpUMeHeHUe, GU3NYECKUEe U XUMUYECKIEe CBONCTBA, BXKHENIITINE CTIOCOOBI MOTYYeHHsI METaHOJIa,
sTa”ozna. Oco3HaBaTh ONACHOCTH BO3JICHCTBUS HA JKUBBIE OPraHU3MBbI OIIPENETIEHHBIX
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OpTraHNYC€CKUX BEIICCTB U ITOACHATH Ha IMIpUMEpPaAx CIIOCOOBI YMCHBIICHUS U IIPEAOTBpALLICHUSA UX
BPCAHOI'O BO3JICHCTBUSA Ha OpTraHr3M 4YCJIOBCKA.

Ilpogunvusvie u npogheccuonanvro 3nauumvle Inemenmaslt cooeprcanus. MeTUIOBBIN CIIUPT U
€ro MCI0JIb30BAHUE B KAYECTBE XUMHUECKOTO ChIpbs. TOKCHYHOCTh METaHOJIA U TIpaBUila TEXHUKHU
0€301acHOCTH MpU PadboTe C HUM.

MHOroaToOMHBIE€ CIIUPTHI. DTUIICHIIIMKOIb U TIMLEPUH: CTPOCHHUE, (PU3UYECKHE U XUMUYECKUE
CBOMCTBA (B3aUMOJICHCTBHE CO IIETOYHBIMHU METa/lJIaAMU, KAaUeCTBEHHAsl peakLus Ha
MHOr0oaToMHbIe cnupThl). JleiicTBre Ha opraHnusM uenoBeka. [Ipumenenue rimuepuHa u
STUJICHIJIAKOJIA.

YcranaBnuBaTh NPUHANIECKHOCTD BEILECTB K ONPEACIEHHOMY KIIACCY IO COCTABY U CTPOCHMIO,
Ha3bIBaTh MX 10 CUCTEMATUYECKON HOMEHKJIATypE; IPUBOAUTH TPUBHAJIBHBIE Ha3BaHUs
OTJENIbHBIX MPEICTAaBUTENCH. XapaKTepru30BaTh COCTaB, CTPOCHHE, IPUMEHEHNE, (pr3nuecKue u
XMMHUYECKHE CBOMCTBA, BayKHEHIIME ClIOCOOBI MOTyYeHHs INIMLEprUHa

Brranciienus mo ypaBHEHUIO XUMUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIIECTBA MJIM MPOJYKTA PEaKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJHBIX BEILECTB WIH MPOJYKTOB PEAKIIH)

HPOd)Mﬂbele u npm])eccuona.rtbno 3HaAYUuUmble 3J1emMEeHmbl cooepofcauu;l. OTHIIECHTIIMKOJIb U €TO
MMPUMCHCHHUC. TOKCHYHOCTDH STUIICHTIUKOIIS 1 IpaBujia TCXHUKU 0e3omacHOCTH Ipr pa60Te C HUM.

Tema 6.2.
denon

®enon. CTpoeHre MOJIEKYIbl, GU3NYECKHE U XUMUYECKHe CBOMCTBA ¢eHoNa. ToKkcuuHOCTh
denomna. [Ipumenenne genona.

YcTaHaBnuBaTh NPUHAATIE)KHOCTH BEIMIECTB K OMPEIEIEHHOMY KIIACCY MO COCTaBYy U CTPOCHHIO,
Ha3bIBAaThL UX II0 CHCTEMATHUECKOU HOMCHKIJIATypPEC; IPUBOANTE TPUBHUAJIBLHBIC HA3BAHHUA
OTJIENBHBIX MPEACTABUTEICH KHCIOPOACOACPKAIINX COSANHEHUN. XapaKTepru30BaTh COCTaB,
CTpPOCHHUE, IPUMEHEHUE, (PU3UIECKHE U XUMHUYECKHUE CBOMCTBA, BAKHEHIITHE CITIOCOOBI MOTyYEHUS
denona, popmanbaeruna. Oco3HaBaTh ONACHOCTH BO3ACHCTBUS HA KUBBIC OPTaHU3MBI
OHpejleJ'IéHHBIX OpTraHNYCCKUX BCHICCTB U MMOACHATH Ha IIpUMEpax CIIOCOOBI YMCHBUICHUSA U
MPEIOTBPAICHHS MX BPETHOTO BO3/ACHCTBUS HA OPTaHU3M UEIOBEKa.

Ilpoghunvuvie u npogheccuonanvro 3navumole rnemenmol cooepicanusn. Ilonydenue peHona u3
MPOYKTOB KOKCOXHMHUYECKOTO IMPOM3BOCTBA U U3 OCH30JIa.
[TomukonaeHcamus hopmanbaeruaa ¢ GeHosoM B HeHOT0(POPMaTBIETHIHYIO CMOTY.

OK 02. OK 03.
OKO05. OKO07.

Tema 7. Aabaernabl. Kap6onoBbie kncjiotbl. Ciio:kHble dpupsbi (6 1)

Tema 7.1.
Anbpaeruanl

Anpaeruapl. @opManbAeTrul, aleTanbJAeTU/l; CTPOSHNE, GU3NIECKHE U XUMUYECKHE CBONCTBRA
(peakuy OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIC PEAKIIHNH ), TOTyYeHHE U TPHUMEHEHHE.

OK 02. OK 03.
OKO05. OKO07.
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VYcTaHaBnMBaTh NPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCy IO COCTaBY U CTPOEHUIO,
Ha3bIBaTh UX 10 CUCTEMATHYECKON HOMEHKJIATYpE; IPUBOAUTH TPUBUAJIbHbBIE Ha3BaHUS
OTJIEbHBIX MPEACTaBUTENCH. XapaKTepru30BaTh COCTAB, CTPOCHHE, TPUMEHEHNE, GU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, BAYKHEHIITNE CIIOCOOBI MOTydyeHHs (hopManbaeruia, aleTaibIerua,
BBISIBJIAITh T€HETUYECKYIO CBSI3b MEKy HUMU U TIOJATBEPKAATh €€ HAINYNE YPABHEHUSIMU
COOTBETCTBYIOINX XMMUYECKUX PEAKIHHA C UCIIOJIb30BAaHUEM CTPYKTYPHBIX opmyi. Oco3HaBaTh
ONAaCHOCTh BO3ECHCTBUS HA HKUBbIE OPraHU3Mbl ONPEEIEHHBIX OPraHUYECKHUX BELIECTB U
HOSICHITh Ha IPUMEpaxX CIOCOObl YMEHbBIIEHUS U NIPEAOTBPAILEHUS X BPEIHOIO BO3IEHCTBUS HA
OpraHU3M 4YeJI0BEKA.

Tema 7. 2. JlabopaTopHo-IIpakTuyeckoe 3ansitue NeS. KauecTBeHHBIC peakUU Ha alIbICTUIBL. OK 02. OK 03.
KauecTBeHHbIC peakiuu [IpencraBasTh pe3ynbTaThl SKCIIEpUMEHTa B OpME 3aliCH YPaBHEHH COOTBETCTBYIOIINX OK 04. OKOs.
Ha aJIbJICTU/Ibl peakuuii ¥ 1e1aTh BbIBOABI HAa UX OCHOBE. [IpOBOIUTH BBIUUCIIEHUS 10 YPAaBHEHUIO XUMUYECKON

peakiuu. CaMOCTOSTENBHO IAHUPOBATH M OCYLIECTBIIATH CBOIO TO3HABATENIBHYIO AEITEILHOCTD;

IPUHUMATH AKTUBHOE YYacTHE B IPYNIOBON Y4eOHOH EATEIbHOCTH.
Tema 7.3. OnHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KHCIOTH. MypaBbHHASI U YKCYCHAs KHCIOTHI: CTPOCHHE, OK 02. OK 03.
OIHOOCHOBHBIE dbu3nYecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe I Kilacca KUCIOT, PeaKus OKO5. OKO07.
npeenbHble KapOOHOBBIE | 3TepUUKALIUN), TOTYYeHHE U TpuMeHeHne. CTeapuHOBas U OJICMHOBAsI KUCIOTHI KaK
KHUCIIOThI IPEJICTABUTEININ BbICIINX KAPOOHOBBIX KUCIIOT.

VYcranaBnuBaTh NPUHAAIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIACCy IO COCTaBYy U CTPOEHMIO,

Ha3bIBaTh MX MO0 CUCTEMATHUYECKON HOMEHKJIAType; MPUBOAUTH TPHUBUAIbHBIE HA3BAHUS

OTJIENIbHBIX Mpe/ICTaBUTENeH. XapakTepu30BaTh COCTaB, CTPOCHHE, PUMEHEHUe, pu3nyeckue u

XUMHUYECKHE CBOMCTBA, BAKHEHIIINE CITIOCOOBI MOJIy4YEHHUsI YKCYCHOM KHCIIOTHI; BBISBIISATH

T€HETUYECKYIO CBSI3b MEKy HUMH U MOATBEPKAATh €€ HaJTuule YpaBHEHUSIMU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUIl C UCIIOJIb30BAHUEM CTPYKTYpPHBIX (popMyii. Oco3HaBaTh

OITIACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBI ONPENETIEHHBIX OPraHNYECKUX BELIECTB U

MOSICHATH Ha IPUMEpax CIocOObl yMEHbBILIEHUS U MPEAOTBPAILEHUS UX BPEAHOIO BO3IEHCTBUS HA

OpraHM3M YeJI0BEKa.
Tema 7.4. IMpakTuyeckoe 3ansaTue Ne2. CBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI. J{eficTBUE HHANKATOPA, OK 02. OK 03.
CaoiicTBa pacTBOpa B3aUMOJICVCTBUE PACTBOPA YKCYCHOM KUCIIOTHI C METAJIJIAMU, OCHOBHBIMH OKCHJIAMH, OK 04. OKOs5.

YKCYCHOM KHCITOTBI

OCHOBAaHUSIMH, COJISIMH.

[TpencraBiasaTh pe3yabTaThl SKCIEPUMEHTA B JOPME 3aMUCH YPaBHEHHH COOTBETCTBYIOIIUX
peaklMii U JIeJaTh BBIBOJBI HA UX OCHOBE. IIpOBOINTE BEIYHMCIIEHHS 10 YPABHEHUIO XUMUYECKON
peakiuu. CaMOCTOSTENBHO NIAHUPOBATh U OCYILIECTBIIATH CBOIO IIO3HABATENIBHYIO AEATEIBbHOCTD;
PUHUMATH AKTHBHOE YJacTHe B IPYNIOBON Y4eOHOH 1eATeIbHOCTH.
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Pasnes. 4. BoicokomoJiekyJasipHble coeqnHenns (3 1)

Tema 8. IlnacTmaccnl. Kayuyku. BoJsiokna (34)

Tema 8.1.
BricokoMonekymnsipHbie
COEIMHEHUS

OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI: MOHOMED, MTOJINMED,
CTPYKTYpPHOE 3B€HO, CTEINIEHb ITOJIMMEPU3aLIUH, CPEAHSSI MOJIEKYIsipHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJIMMEPU3ALHNS U NOJUKOHICHC AL,

[TnactMaccel (ITOJUATHIIEH, TOIUIPOIIIEH, TOIUBUHWIXJIOPU, TONUCTHPO). HaTypanbHblil 1
CHUHTETHYECKUE KaydyKu (OyTaaueHOBBIH, XJIOPONPEHOBBIN U N30NPEHOBBIN). BonokHa:
HaTypaJIbHbIE (XJIONOK, IIEPCTh, MIEIK); HUCKYCCTBEHHBIE (ALlETaTHOE BOJOKHO, BUCKO34);
CHHTETHYECKHE (KApOH U JIABCaH).

Bnagers n3yyaeMbpIMU XUMUUYECKUMU NOHATUSMU: PACKPBIBATh CMBICI U3yYaeMbIX MOHATUHN U
IPUMEHSATH 3TH MTOHATHUS IPU OIUCAHUU COCTABA U CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPTaHUYECKUX BEUIECTB, ISl OOBSICHEHHS OTJCIBHBIX (PAKTOB U SIBICHHM.

M cnonb30BaTh XUMUUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS CTPYKTYPHBIX (POPMYJI BEIIECTB U

YpaBHEHUH PeaKIMil MOJIMMEpPU3alu U OJIMKOHICHCAIIUH.

OK 02. OK 03.
OK 04. OKO5.
OKO7.

CamocrosiTenbHas padora. CocTaBUTh /iBa YpaBHEHUs peakluil, IPUBOAALIUX K ITOITYYEHUIO
HOJIMMEPOB, KOTOPBIE MPUMEHSIOTCS B KOMITBIOTEpax: MOJIMMEPH3alHU U TIOJIMKOH/ICHCAIINY .

Tema 8.2
IInactmaccel. Bonokna

Ilpogpunvrvie u npogheccuonanvno 3nauumvle 31emenmaul cooeprcanun. [10IMBUHUIXIIOPUT,
nonuteTpadropaTuieH (Teduion). @eHomopopMalbaeruIHbIE MIACTMACCHl. AMUHOKAIIPOHOBAsS
kucaoTta. KanpoH Kak npeicraBuTeNb MOJIMaMUIHBIX BOJIOKOH. Lemmynoun. ITpousBoacTso
XUMHYECKHUX BOJIOKOH

OK 02. OK 03.
OK 04. OKO5.
OKO7.

Tema 8.3
OnpeneneHue acTMace
Y BOJIOKOH.

JlaGopatopHno-IIpakTuueckoe 3ansitue Ne6. OrpeneneHue miacTMacc U BOJIOKOH.
[TpencraBiasaTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aMUCH YPaBHEHHH COOTBETCTBYIOIIUX
PEaKIyii 1 1eaTh BBIBOJIBI Ha X OCHOBE. [IpOBOIUTH BBEIUMCIICHUS 110 YPaBHEHUIO XUMHUECKON
peakuuu. CaMOCTOSATENBHO MJIAHWPOBATh M OCYILIECTBIISATH CBOIO TO3HABATENIBHYIO JIESTEbHOCTD;
NPUHUMATh AKTUBHOE YYaCTHE B TPYNIIOBON y4eOHOM JesITeTbHOCTH.

OK 02. OK 03.
OK 04. OKO5.

OO0mas u Heoprannyeckasi xumms 38

Paznen 1. Teopernueckue ocHOBBI xumuu (114)

Tema 1. Ctpoenne atomoB. Ilepuoauveckuii 3axoH u Ilepuoguyeckasi cucreMa XUMUYECKHX

yjieMmeHTOB JI. 1. MenpesieeBa (6 1)

Tema 1.1.
XUMHYECKUH DIIEMEHT.

XUMHYECKHUH JIeMEHT. ATOM. SIIpo aToma, H30TOMbI. DIEKTPOHHAs 000709Ka. DHEPreTUIECKUE
YPOBHH, TIOJAYPOBHU. ATOMHBIC OpOUTAINH, S-, P-, d-371eMeHThI. OCOOCHHOCTH pacipeeICHHS

OK 02. OK 03.
OKO5.
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Atom. AJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS

KOH(HUTypamnus aTOMOB.

PackpbIBaTh CMBICT N3y4aeMbIX MOHATUH (BBISIBIISITH UX XapaKTepHbIE IPU3HAKH ),

YCTaHABJIMBATh UX B3aUMOCBS3b. XapaKTEpU30BaTh ANIEKTPOHHOE CTPOCHHE ATOMOB XMMHUECKUX

3JIEMEHTOB 1—4 TIepHOI0B, UCTIOJB3YS OHATHS «S-, P-, 0-37€KTPOHHbBIC OPOUTAIIHY,

«QHEPreTU4EeCKUE YPOBHU.

Ilpogpunwvuvie u npogpeccuonanvro 3nauumole rj1emenmeol cooepicanus. PainoaKkTUBHOCTD.

Hcnonb30BaHne palnOaKTUBHBIX U30TONOB B TEXHUUECKUX 1IENIAX. PEHTT€HOBCKOE U3ITyUeHUE U

€ro UCII0JIb30BaHNUE B TEXHUKE U MeIULIMHE. MOAeIMpOBaHNE KaK METO/I IPOTHO3UPOBAHUS

CUTYalluu Ha POU3BOJICTBE.
Tema 1.2. Ilepuonnueckuii 3akoH U [leproanyeckas cucrema xumuueckux 3semeHToB 1. . Meneneena. OK 02. OK 03.
[lepronuueckuii 3akoH 1 | CBsI3b epuoANYECKOro 3aKoHa U [leproauueckoii cucTeMbl XUMHUYeCKuX 31eMeHToB /1. 1. OKOs.
[lepnonnueckas cuctema | MeHaeneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOEHUSI aTOMOB.
XUMHYECKHUX 3JIEMEHTOB PackpbIBaTh CMBICT U3y4aeMbIX MOHATUH (BBISBISITh X XapaKTEPHbIE IPU3HAKH),
. . MenneneeBa YCTaHaBJIMBAaTh UX B3aUMOCBSI3b.

PackpsiBath cMbIca nepuoanyeckoro 3akoHa J[. . MenneneeBa u 1eMOHCTpUPOBATh €TI0

CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO U POTHOCTUYECKYIO () YHKITUH.
Tema 1.3. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB M X COEIMHEHU 1O OK 02. OK 03.
3aKOHOMEPHOCTH nepuoaam u rpynmnam [leproguueckoit cucremsl XuMudeckux ieMeHToB Jl. 1. Menaeneesa. OKOs.
WU3MEHEHUs CBOICTB
XUMHYECKHX AJIEMEHTOB
Tema 2. CTpoenne BemecTtBa. MHorooopasue Bemectsn (5 4)

Tema 2.1. CtpoeHue BemiecTBa. XuMudeckas CBsi3b. BUbI XUMUYECKOH CBS3H: (KOBAJICHTHASI HETIOJISpHAs OK 02. OK 03.
CtpoeHue BeliecTna. U TIOJISIpHAsl, MOHHAsI, MeTaJlIIn4eckasi). Mexann3mbl 00pa3oBaHMsI KOBaJIEGHTHOW XMMHUYECKOMN OKOs.
XnMHYecKas CBSA3b. cBs13U (OOMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b.

PackpbiBaTh CMBICI NU3y4aeMbIX MOHATHH (BBIAEIATh UX XapaKTepHbIE IPU3HAKN) U IPUMEHSTh

9TH MOHATUS NPH OIMMCAHUYU COCTaBa M CTPOCHMSI BELIECTB, JUIsl OOBSICHEHUS OTJENbHBIX (PaKTOB

U siBieHU. OnpeaensTh BUABl XUMUYECKOHN CBSA3H (KOBAJICHTHOM, MOHHOM, METAJUTHYECKOM,

BOJOPOJHOW) B COEAUHEHMSX; TUIl KPUCTAJUIMUECKOM PEMIETKN KOHKPETHOTO BELIECTBA.
Tema 2.2. BanenTtHOoCTh. DnekTpooTpuLaTeabHOCTh. CTeneHb OKUciIeHus. IOHbI: KAaTHOHBI U AHUOHBI. OK 02. OK 03.
BanenTHOCTS. OnpenensiTh BaIEHTHOCTD U CTETIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX OKOs.

DIIEKTPOOTPULIATENBHOCTb.
CrerneHb OKUCIIEHUS.

Pa3JIMIHOTO COCTAaBA.
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Honrl

Tema 2.3. BemectBa MONEKyYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa OK 02. OK 03.
BemiecTBa MoOJIeKyJISIpHOTO | BemiecTBa. TUIIbI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BelleCTB. [IoHATHE O TUCTIEPCHBIX OKO5.
Y HEMOJIEKYJISIPHOTO cucreMmax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBast 10Jis1 BEIECTBAa B paCTBOPE.
CTPOEHUs CamocrosiTetbHasi padora. [loaroTroBuTh COOOLIEHHE O TPUMEHEHUH UCTUHHBIX PaCTBOPOB B

BaIiel npodeccuu.

Ilpogpunwvuvie u npogheccuonanvro 3nauumeoie riemenmaol cooeprcanus. PacTBopeHre Kak

¢busnko-xummuueckuii mpouecc. TernoBeie 3 QexTsl Mpu pacTBOpeHuu. KpucramioruapaTsl.

Pemienue 3a1a4 Ha MacCOBYIO JI0JII0 PACTBOPEHHOIO BelecTBa. [IpuMeHeHne Bo/ibl B TEXHUYECKUX

nensix. JKecTkocTh Bobl M c11ocoObI €e ycTpaHeHHsl. MuHepalibHbIe BObI
Tema 2.4. Knaccudukanus Heoprannueckux coeAnHeHnii. HoMeHkiaTypa HeopraHn4eckux BEIecTB. OK 02. OK 03.
Knaccuduxanus I'enernyeckas CBS3b HEOPraHMUECKUX BEUIECTB, IPUHAIEKAINX K PA3IMUHbIM KJIaccaM. OKOs.
HEOpraHMYeCKUX [TonTBepxaTh CyIIECTBOBAHUE M€HETUYECKOM CBSI3U MEX/1y HEOPIraHUYECKUMHU BEILECTBAMHU C
COECIMHEHUN ITIOMOIIBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI

Paznen 2. Heopranuueckasi xumusi (27 1)
Tema 3. Xumnueckue peakuuu (8 4)

Tema 3. 1. Xumnueckas peakius. Kinaccudukanus XuMU4ecKuX peakiuii B HEOpraHU4ecKou 1
Knaccudukanus OpPraHMYECKON XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MIPEBPALLCHUS OK 02. OK 03.
XUMHUYECKHUX PEAKIINN SHEPrUM NIPU XUMUYECKUX PEAKLUAX. OK 05.
Tema 3.2. OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuy OT pa3nuyHbIX (pakTopoB. OnpeaemnsaTh OK 02. OK 03.
CKopocTh XMMHUYECKOI XapakTep CMELEHUS! XUMUYECKOT0 PaBHOBECHSI B 3aBUCUMOCTH OT BHEILIHETO BO3ACUCTBUS
peakuuu (mpunnun Jle atense).
Tema 3.3. JlaGopatopno-IlpakTuyeckoe 3ansitue Ne7. Dnekrponurndeckas qucconuanus. CHIbHbIE U OK 02. OK 03.
DNEKTPOIUTHYECKAS crabble 31eKTpoauThl. Cpesia BOJHBIX pacTBOPOB BEILIECTB: KHCasl, HEHTpalibHas, eToYHasl. OK 04. OKO5.
JIUCCOITUAITUS [TonsTue o BomopoHoMm nokasarene (pH) pactBopa.

[IpencraBnsaTh pe3yabTaThl SKCIIEpUMEHTA B (POpME 3alUCH YPABHEHUI COOTBETCTBYIOIINX

peaxkuuii 1 1e1aTh BbIBOJBI Ha UX OCHOBE. [IpOBOIUTH BRIYUCIIEHUS IO YPAaBHEHUIO XUMHUYECKON

peakiuu. CaMOCTOSATENBHO MIAHUPOBATH U OCYILECTBIIATH CBOIO IT03HABATEIBHYIO

JIeSITeNIbHOCTh; IPUHUMATh AKTHBHOE YYaCTHE B IPYIIIOBOM yueOHON JesITeIbHOCTH.
Tema 3.4. Jla6oparopuo-IIpakTuyeckoe 3ansaTue Ne§. Peakiiuu nonsoro oomena. ['uaponus OK 02. OK 03.
Peakiun noHHOro OOMEHa | OpraHWYecKUX U HEOPraHWYECKUX BEIECTB. OK 04. OKO5.
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[IpoBoauTh, HAOIIOIATH ¥ OMUCHIBATH XUMHUECKUN SKCIIEPUMEHT: 110 OMPEIEICHHUIO CPEIbl
BOJHBIX pacTBOPOB BelecTB. COCTAaBIIATh YpaBHEHUS PEAKIMI pa3IMUHbIX TUIIOB; ITOJIHbBIE U
COKpalIEHHbIC HOHHBIE YPABHEHUSI PEaKIUi, YUUTHIBASI YCIOBHS, IPH KOTOPBIX 3TH pPEaKIUU
UAYT 10 KoHIa. [IpeacTaBiasaTh pe3ynbTaThl IKCIIEpUMEHTA B OpPME 3aITUCH YpaBHEHHHA
COOTBETCTBYIOIIUX PEaKLU U JIeJaTh BHIBOABI HA UX OCHOBE. [IpOBOIUTE BRIYUCIICHUS 1O
YPaBHEHHUIO XUMHYECKOH peakiiui. CaMOCTOATENbHO IIJIaHUPOBATh U OCYIIECTBIISATH CBOIO
M03HABATENIbHYIO ACSITEbHOCTD; IPUHUMATh AKTUBHOE yYacTHE B IPYIIIOBON yueOHOU
JESITEJIBHOCTH.

Tema 3.5. JladopaTopHo-IIpakTudeckoe 3anaTue Ne9. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. OK 02. OK 03.
OKHCIUTENBHO- [TonsiTue 06 nMeKTpoIU3E PACIIaBOB U PacTBOPOB cosiel. [Ipumenenue anekrponnsa. OK 04. OKO5.
BOCCTaHOBUTEIJIbHbBIE [IpencraBasTh pe3ynbTaThl 3KCIIEpUMEHTA B JOPME 3aITUCH YPABHEHH COOTBETCTBYIOIINX
peakuuu peaKIuii ¥ 1eaTh BBIBOJBI HAa MX OCHOBE. CaMOCTOATENBHO INIAHUPOBATh M OCYILECTBIISATH CBOIO

M03HABATENbHYIO ACSITENbHOCTD; IPUHUMATh AKTUBHOE yYacCTHE B IPYIIIOBON yueOHOU

JEeSITeITbHOCTH.

Tema 4. Hemerasinbl (64)

Tema 4.1. Hemeramnsl. [Tonoxxenne HemeTaninoB B [leproanyeckoit cucteMe XuMHYECKUX 31eMeHToB JI. M. OK 02. OK 03.
Hewmerammnsl. [lonoxenne | MenaeneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Du3nyeckue cBOWCTBA HEMETAILIIOB. OKOS5.
HEMETAIIJIOB B ANoTponus HEMETaIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaeposaa).
[Mepuoauueckoii cucteme | PacKkppIBaTh CMBICT H3ydaeMbIX TIOHSITHH (BBIICISITh HX XapaKTEPHbIC MPU3HAKK) U TIPUMEHSTh
XUMHYECKHUX IJIEMEHTOB 9TH MOHSATHUS TPU OMMCAHUU COCTaBa U CTPOCHUS BEIECTB, ISl OObSICHEHHSI OTACTBHBIX (aKTOB

u siBeHui. OOBACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB HEMETAJUIOB M X

COEIMHEHUH ¢ y4ETOM CTpPOEHHsI UX aTOMOB M MoJioxkeHus B [lepuonuyeckoii cucreme

xumMudeckux ayemenToB 1. Y. Meneneena.

IIpodunbHbie 1 NPodheccHOHATBLHO 3HAYNMBbIE YJIEMEHTHI COAepPKAHUs. ATUIOTPOITHBIC

MoauduKaIuu yriepoaa (anmas, rpadur), Kuciopoaa (Kuciopo, o30H). OroBa (cepoe u Oeoe

0110B0). [loHsATHE 0 XMMHYECKON TEXHOIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH
Tema 4.2. JladopaTopuo-IIpakTuueckoe 3ansitue NelQ. XuMuyeckue cBOWCTBA BaXKHEHIINX HEMETAJIOB OK 02. OK 03.
VYrnepon u KpeMHUN (yraeponia 1 KpeMHHMS) M UX COeIMHEHU (OKCUAOB, KUCIOPOACOACPIKALINX KUCIIOT, OK 04. OKOs5.

BOJOPOJHBIX COETUHEHHUI).

[IpencraBnsaTh pe3yabTaThl SKCIIEpUMEHTA B ()OpME 3aMUCH YPABHEHUI COOTBETCTBYIOIINX
peaKHI/Iﬁ U 1€J1aTh BBIBOABI HA UX OCHOBCE. HpOBO)II/ITI) BBIYHUCJIICHUA 110 YPABHCHUTIO XUMHYECKOH
peakiuu. CaMOCTOSTENBHO MIAHUPOBATH U OCYILECTBIIATH CBOIO IT03HABATEIBHYIO
NeSITeNIbHOCTD; IPUHUMATh AKTUBHOE yYacTHE B IPYIIIIOBOM yueOHOU JesITEIbHOCTH.
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Tema 4.3.
Asor, pochop

IMpakTnyeckoe 3ansaTne Ne3. XumMuueckre CBONCTBA BAXKHEUITUX HEMETAJIOB (a30Ta,
JlaGopaTopHo-dochopa) u ux coeuHEHNH (OKCUIOB, KUCIOPOICOIEPKAIUX KUCIIOT,
BOJOPOJHBIX COSTUHEHHUIA).

[IpencraBasTh pe3ynbTaThl 3KCIIEPUMEHTA B JOPME 3aITUCH YPABHEHH COOTBETCTBYIOIINX
peakuuii 1 1e1aTh BHIBOJBI Ha UX OCHOBE. [IpOBOIUTH BRIYUCIICHUS IO YPAaBHEHUIO XUMHUYECKON
peakiuu. CaMOCTOSITENIBHO TJIAHUPOBATh M OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO
JIeSITeNIbHOCTh; IPUHUMATh AKTHBHOE y4acTHe B IPYNIOBON yueOHON AESITENbHOCTH.

OK 02. OK 03.
OK 04. OKO05.

Tema 4.4.
["anorensl, cepa

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIIIOB (TaJIOT€HOB, CEPhI) U UX COSTUHEHUN (OKCHUIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOAOPOIHBIX coequHeHuit). [IpuMenenne BaxxHeHImx
HEMETAJIOB U UX COCTMHEHUM.

XapakTepu3oBaTh (OMUCHIBATh) O0IIME XUMUYECKIE CBOMCTBA HEMETAUIOB, X BaYKHEHIIINX
COCIMHEHHH, MMOATBEPK1ast TO ONMUCAHKUE MPUMEPAMU YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PeaKUuil. XapaKTepu30BaTh BIMSIHUE HEMETAIIOB U UX COCUHEHUN Ha KUBbIE
OpraHU3MbI; OMUCHIBATh IPUMEHEHNE B PA3IUYHBIX 00JIACTAX MPAKTUYECKON ACATEIHHOCTH
yesoBeKa. PacKkpbIBaTh CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEaAKIUH.

OK 02. OK 03.

Tema 5. Merasuisl (13 4)

Tema 5.1.
Mertannel. XumMmugeckue
CBOMCTBA METAJJIOB

Mertaiubl. [Tonoxxkenne metaimioB B [lepronnueckoit cucreme XuMuueckux 3yemeHToB /1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB.

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBACTATH UX XapaKTepHbIE MPU3HAKHN) U IPUMEHSTh
9TH TIOHSTHS TIPH ONUCAHUM COCTaBa U CTPOCHMUSI BEIIECTB, /I OOBICHEHUS OTACIbHBIX (PAKTOB
u siBneHn. OOBSICHATH 0011Me 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB — METAIIJIOB
U UX COCIMHEHUH ¢ y4ETOM CTPOEHHUs UX aTOMOB M MOJI0KeHHUs B Ileproanyeckon cucreme
xumuueckux aneMeHToB J[. . MenzaeneeBa.PackpbiBaTh CyIIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIMM MMOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca ATUX PeaKIuit

OK 02. OK 03.

Tema 5.2.
dusnueckre CBOMCTBA
MeTaiuioB. CIiaBeI
METaJJIoOB

O6mue ¢puznyeckue cBoiicTBa MetaioB. CrutaBsl MeTaylIoB. [IprMeHeHre MeTallIoB B OBITY U
TEXHHUKE.

XapakTepHu30BaTh (OMHUCHIBATE) OOIIME XUMHUECKHE CBOMCTBA METAJIIOB, X BaXKHEHUIITHX
COEIMHEHM, TIOATBEPK1ast 3TO ONHUCAHKE PUMEPAMU YPAaBHEHUIN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIil; MpUMEeHEeHHE METAJUIOB B Pa3IMUHBIX 00JIaCTAX, a TAK)KE HCIIOJIb30BaHHE
WX JUIA CO3/IaHHsI COBPEMEHHBIX MaTEPUAIIOB U TEXHOJIOTUH.

OK 02. OK 03.
OKO5.

46




Tema 5.3.
Oo611ue crrocoobl
MOJTyYCHHUS METAIIJIOB

O61mue crnocoObl NOJTyYeHHs] MeTauIoB. MeTautyprusi.

Ipogpunvusvie u npogpeccuonanvno 3nauumole riemenmol cooepiicanus. [Ipou3BoACTBO UyryHa
u ctanu. [lojgydyeHne MeTaIoB JIEKTPOIM30M PACTBOPOB WIIM PACILUIABOB JICKTPOJIUTOB.

OK 02. OK 03.
OKO05. OKO07.

Tema 5.4.
Koppo3zus metanion

IIpakTnyeckoe 3ansiTue Ne 11. Kopposus meranos. CriocoObl 3alIUTH OT KOPPO3HH.
CriocoOb!I 3alUThl METANIOB OT KOPPO3HH.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B (POPME 3aMKUCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuil 1 1e1aTh BBIBOABI HA UX OCHOBE. [IpOBOIUTH BBIYUCIIEHNUS 10 YPABHEHHUIO XUMUYECKON
peakuuu. CaMOCTOSTENBHO MIAHUPOBATH U OCYILIECTBIISTH CBOIO I103HABATEIbHYIO
JeSITeIbHOCTh; IPUHUMATh aKTHUBHOE y4acTHE B IPYNIOBOI yueOHOH e TeIbHOCTH.

IIpogpunvuvie u npogheccuonanvno 3nauumole nemenmol cooeprcanusn. Koppo3us MeTauios:
XUMHMYECKas U IEKTPOXUMUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3HUH OT YCJIOBUM
oKpy:xaroiei cpeapl. Kiaccugukanys Koppo3uu METAJUIOB IO Pa3IMYHbIM IPU3HAKAM.

OK 02. OK 03.
OK 04. OKO5.

Tema 5.5.
Harpwuii, xanuii, Kanpuuii
MarHui

JlabopaTopHo-IIpakTuyeckoe 3ansaTue Nel?2. DJIeKTPOXUMUYECKUH Pl HAPSIKECHUN
METaJIJIOB. XMMUYECKUE CBOMCTBA BAKHEHIINX METAJUIOB (HATPUH, KN, KalblIMi Maruui) u
UX COEOUHEHUMN.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B ()OPME 3aMKUCH YPABHEHUI COOTBETCTBYIOIINX
peakLuil U 1e7aTh BBIBOBI HA X OCHOBE. [IpOBOINTH BBIUMCIEHUS IO YPABHEHUIO XUMUUYECKOU
peakuuu. CaMOCTOSTENIBHO MJIAHUPOBATH U OCYILECTBIISTH CBOIO [103HABATEIbHYIO
JesITebHOCTD; IPUHUMATh aKTUBHOE yJacTHe B IPYNIOBOM yueOHO e TeTbHOCTH.

OK 02. OK 03.
OK 04. OKO05.

Tema 5.6.
ATIOMUHHH, IITHK

IpakTuyeckoe 3ansaTHe Ne 4. XMU4eCKHE CBOMCTBA BAKHEHUIIINX METAJIOB aJIFOMUHMMI, [IMHK
U UX COeIUHEHUH.

[IpencraBasTh pe3ynbTaThl 3KCIEpUMEHTA B JOpME 3aIIUCH YPABHEHUH COOTBETCTBYIOIINX
peakuuil ¥ 1e1aTh BBIBOJBI HA UX OCHOBE. [IpOBOIUTH BBIUMCIIEHNS IO YPAaBHEHHUIO XUMUYECKON
peakiuu. CaMOCTOSITENBHO MJIAHUPOBATH U OCYILIECTBIISITH CBOIO T03HABATEIbHYIO
JesITeIbHOCTD; IPUHUMATh aKTUBHOE yYacTHe B IPYNINOBOM yueOHO eI TeTbHOCTH.

OK 02. OK 03.
OK 04. OKO5.

Tema 5.7.
Xpom, Menb

JladopaTopuo-IIpakTuyeckoe 3ansitue Ne 13. XumMuueckue cBONCTBA BaXKHEUIIINX METAJIOB
XpOM, MEJIb U UX COCTUHEHHM.

[IpencraBasTh pe3ynbTaThl 3KCIIEpUMEHTa B POpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIINX
peaxkuuii 1 1e1aTh BBIBO/BI HA UX OCHOBE. [IpOBOIUTH BBIUMCIIEHNS IO YPAaBHEHHUIO XUMUYECKON
peaku. CaMOCTOATENBHO MJIAHUPOBATh U OCYILECTBIISATH CBOIO IIO3HABATENIBHYIO
JesITeIbHOCTD; IPUHUMATh aKTUBHOE yYacTHE B IPYNIOBOM yueOHO NesTeTbHOCTH.

OK 02. OK 03.
OK 04. OKO5.

Tema 5.8.
Keimxeso

JlabopaTopno-IIpakTuyeckoe 3ansitue Ne 14, XumMudeckue cBONCTBA BXKHEUIINX METAJNIOB
JKEJe30 U UX COeANHEHUM.
[IpencraBiasTh pe3ynbTaThl SKCIIEpUMEHTa B JOpME 3aITUCH YPABHEHHI COOTBETCTBYIOIINX

OK 02. OK 03.
OK 04. OKO05.
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peaKHI/Iﬁ H acjiaTh BBIBOJABI HA UX OCHOBC. HpOBOI[I/ITB BBIYHCIICHUA 110 YPAaBHCHHUIO XHMHYSCKOM
pCaKknuu. CaMOCTOSTEIIEHO IJIAaHUPOBATb U OCYHICCTBJIATHL CBOIO IO3HABATCIIbHYIO
ACATCIIBHOCTD, IPUHUMATh aKTHUBHOC Y4aCTHC B rpynHOBOfI y‘IC6HOfI JCATCIIbHOCTH.

Pa3nen 3. Xumus v :Ku3Hb (2 9)

Tema 6. Xumus u xxku3Hb (2 4)

Tema 6.1. Posb xumun B 00ecrieueHu KOJIOTUIECKON, JHEPTETUYECKON U MTUIIIEBON OE30MMacCHOCTH, OK 02. OK 03.
Poip xumuu B pa3BUTHHM MeaULIMHBI. [[OHSATHE 0 HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUYECKHUX OKO05. OKO07.
o0ecnieueHnu peaxiuii.
0e30MacHOCTH PackpbiBaTh poiib XMMHHU B PEILICHUU YHEPTETUYECKUX, CHIPBEBBIX U IKOJIOTUYECKUX MPOoOsieM

YEJIOBEUECTBA, ONMUCHIBATH OCHOBHBIC HAMPABIICHUS PA3BUTHS XMMHUYECKON HAYKH U TEXHOJIOTHH.

[TpumensTh npaBuia 6e30MacHOro oOpalleHus ¢ BEIIeCTBaMU, UCTIOJIb3YEeMbIMU B TOBCETHEBHOMN

KU3HU, TIPAaBUJIA TIOBEJICHUS B IIEIISAX COSPEIKESHUS 3JOPOBHS M OKPYIKAIOMICH MPUPOTHON CPEIBI;

MMOHUMATh Bpe (OMaCHOCTh) BO3/ICHCTBUS Ha JKUBBIE OPraHU3MBI OIpeIeIEHHBIX BEIIECTB,

CMBICII ITOKA3aTes MK, MOSCHATH Ha MPUMEPAX CIIOCOObI YMEHBIIICHHS U TIPEIOTBPALCHUS HX

BPEIHOTO BO3CHCTBUSI.
Tema 6.2. UYenoBek B MUpPE BELIECTB U MAaTEPHAJIOB: BaXKHEWUIIINE CTPOUTEIbHBIE MaTepUabl, OK 02. OK 03.
YenoBek B MUpE BEUIECTB | KOHCTPYKIIMOHHBIE MaTE€pPHalIbl, KPACKU, CTEKIIO0, KEPAMHUKa, MaTEPHAIIBI [Tl SJICKTPOHUKH, OKO05. OKO07.

Y MaTepHaJIOB

HaHOMAaTepHaJibl, OpPraHN4YECKHE U MUHEPATIbHBIE y100pEHUSI.

XUMUs U 30pOBbE UEJIOBEKA: IIPaBUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENAPATOB; IpaBUIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.
AHanmM3upoBaTh U KPUTUYECKH OLIEHUBATh MH(OPMAIIHIO, CBA3aHHYIO C XUMUYECKUMU
MpoLeccaMy U UX BIMSIHUEM Ha COCTOSIHME OKpY»Karoleil cpeapl. Mcnonap3oBaTh NogydeHHbIE
3HaHUS U NPEJCTaBICHUS O c(hepax JIesTeTbHOCTH, CBA3aHHBIX C HAYKO U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JUIsl OpMEHTAlLlMU B BbIOOpE cBOEH Oynyiel mpodeccuoHambHOM
JESATEIBHOCTH.

[TpuHuMaTh yuactue B 00CYXJIE€HUH MPOOJIEM XUMHUECKON U 3KOJIOIMYECKON HalpaBJIeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MMO3UIIMIO M0 Mpo0JIeMe 1 mpejjiaraTh BO3MOXKHBIE TyTH €€ peleHus

CamocrosiTesibHas padora. [loaroToBuTh MOJIENE TPAIUIIMOHHOTO TPOMBIIUIEHHOTO
MPENNPUATHS U MOJIENTb 0€30TXOTHOTO MPOMBITIIIEHHOTO MPEATPHUSITHSL.
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4. YcaoBus peaju3anuu y4e0HOro npeamera
4.1 TpeGoBaHMA K MUHMMAJIbHOMY MAaTE€PHAJIBHO — TEXHUYECKOMY
o0ecrneYeHN 0.
Peanu3amus yueOHON NUCHUTUIMHBI TpeOyeT HAIUYUS y4eOHOTO
KaOuHeTa «XUMUD».
O6opynoBaHue yueOHOTO KabrHEeTa U pabounx MecT KabuHeTa:
- IOCAJI0YHbIE MECTA IO KOJIMYECTBY O0YUaIOIINXCS;
- pabodee MecTO MpenogaBaTes;
- KOMIUIEKThI y4€OHO — HAIJISIIHBIX TOCOOMIA:
VY4eOHOo-HarIgIHbIe TOCOOUS MIAKAThI
CpencTBa HHAMBUAYAIbHON 3aLUTHI.
MeaunnuHCK1Ee anTeukH.
OOyuaromuecs C OrpaHUYCHHBIMH BO3MOXHOCTSMHU  37]0POBbS,

B

OTJINYKME OT OCTAJIbHBIX, HMMEIT CBOM cHeruduueckue OCOOCHHOCTH

BOCIIPpUATHA, Hepepa60TKH MaTcpHrajia, BBIIMOJHCHUSA IIPOMCKYTOYHBIX

u

UTOTOBBIX (OpM KOHTpOJs 3HaHWK. OHM O00ECHeurBaIOTCS TEYATHBIMHU H
AJIIEKTPOHHBIMU 00pa30BaTEIbHBIMH pecypcaMu (IIpOrpaMMbl, YYEOHUKH,
y4eOHbIE MOCOOHMS, MaTepHayibl JJsi CaMOCTOSATEIbHOW pabOThl U T.1I.) B
dopMax, aJanTUPOBAHHBIX K OrPAHUYEHHUSIM HX 370POBbsI U BOCHPHUATHS

uHbopMaIuu:

JUISL JIALL C HAPYLIEHUSIMA 3PEHUS:
- B [I€YaTHOM (popMe YBEITMUYEHHBIM LIPUPTOM;
- B (hopme 31EKTPOHHOTO JOKYMEHTA;

- B popMe aynunodaiina;

- B meyatHoil ¢popMe Ha si3bike bpaitns;

JUTSL JIUI] C HApYIICHUSIMH CITyXa!
- B meyatHou (opme;
- B popMe€ 3IEKTPOHHOTO JOKYMEHTA;

JUTSL JIAIL C HAPYIIEHUSIMUA OTIOPHO-BUTATENILHOTO arlapara:
- B Ie4aTHou (opme;

- B popMe IIIEKTPOHHOTO TOKYMEHTA;

- B popMe aynunodaiina;

JUTSI JIAIT C HEPBHO-TICUXWYECKUMH HAPYIICHUSIMU (PacCTPOUCTBA
ayTUCTUYECKOTO CIIEKTPA, HAPYIICHUS IICUXUYECKOTO PA3BUTHSI)

HCIIOJIB30BAHHUC TCKCTOB C HJUIOCTPALIUAMMU, MyanHMGI[HfIHBIG MaTCpuabl.

49



4.2 UudopmanuonHoe odecrnedeHue 00y4eHust

4.2.1. OcHOBHBIC U3TAHUA

Ne | ABtop HasBanue T'on H3parenscTBO
U3JIaHUS

1. |Tabpuensa O.C., | Xumus VTS npodeccuit u | 2020 000
OctpoymoB MWN.I'., | cnenuansHOCTEM €CTECTBEHHO- Hpoda
OctpoymoBa E.E. | Hayunoro mnpodumnst: y4eOHHK st
u Jap. CTYH. YYpeXIeHUU cpeld. mpod.

o0Opa3oBaHMs
2. | Tlabpuensun O.C., | Xumus TUTS npodeccuit u | 2020 000
OctpoymoB N.IT. CIeLUaIbHOCTEN COLIMAJIBHO- Hpoda
SKOHOMHMYECKOTO ¥ T'YMaHUTapHOTO
npopuneld:  y4eOHUK IS CTY.
YUpEXKICHU N cpen. npod.
oOpa3oBaHwUs.
3. | Tlabpuensun O.C., | Xumus JUTSL npodeccuit u | 2020 000
OctpoymosB U.I'. CIELMAJIbHOCTEN TEXHUYECKOTO Hpoda
npoduns:  yuyeOHMK AN CTYI.
YUPEKICHUN cpen. pod.
o0Opa3oBaHHs.
labpuenssa  O.C., | Xumust: mocodbue i moarotoBku k | 2020 onn
OctpoymoB W.I'., | EI'D: yue6. mnocobue mist CTyI. «AxaneMus»
Cnanxos C.A. YUPEKICHUN cpen. pod.
o0Opa3zoBaHMs

4. | CnamkoB C. A., | Xumus VTS npodeccuit u | 2020 DNEKTPOHHOE
OctpoymoB W.I'., | cienmansHOCTEH TEXHUYECKOTO OpUI0KEHUE
INadpuensa  O.C., | npodus. (3mexTpoHHOE
Jlykpsinoa H.H. yuebHoe

U3JIaHNE)

5. |B. . Banosa | [Ipaktukym )51
(Komsunosa), E. 1. «AKanemMus»
[Tapmmuna. - M.

Epoxun 0.M. Coopauk  TectoBbIX 3amanmii 1o | 2020 015111
XUMUU: y4yed. mocobue i CTyI. «AKazeMus»
YUpEKICHUN cpen. pod.
o0Opa3oBaHMsl.
JlutepaTtypa u HCTOYHHMKM VISl PENOJIABATEJISA:
ABTOp Haszsanue Ton N3narens
W3JIaHUS CTBO
1 labpuenssa  O.C., | Xumust: kaura juis npenogasatens: | 2020 OMHI]
JIsicoBa I'.I'. yueb.- METOJI. mocobue «AkaneMm
s
2 I'abpuensn O.C. u | Xumus JUIs npodeccuit u | 2020 (31exTpoH
p. CHeHaTbHOCTEN TEXHUYIECKOTO HOE
npoduis PUIIOKE
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HUE)
IMa6puensu O.C.. Xumus mis npenojasarens: ydeoHo- | 2020 0)411
JIeicoBa I'.T". METOJIMYECKOe TTOCoOme «Axanem
us»
I'abpuensn  O.C. | HacronpHas kHura yuwmrens xumun: | 2020 0)5111
Octpoymos N.T". 10 knacc «Axkanem
Uy
I"a6puensu O.C. HacronpHas kHura yuwutens xumuu: | 2020 0)4111
JIsIcoBa I'T. | 11 knacc: B 2 4. «AxkaneMm
Beenenckas A.T. Us»
Apmianckuii E.A. Meronuka  oOywuenuss xummu B | 2020 0)5111
KJIaccax T'yMaHUTapHOTO NPOuIIs «Akanem
Uy
YepHoOenbckas Meronuka  oOywuenuss xummu B | 2020 0)5111
I''M. CpeIHEeH IIKOJIe «AxageMm
WS

b) lonosHuTeIbHASA JTATEPATypa:

1. Koncturymus Poccuiickoit ®@eneparnuu. [lpunsara na pedepenayme 12
nekadps 1993 r. — M., 2005.

2. Tpaxpanckuii xogexkc Poccuiickoit denepauuu (dacth nepsasi) oT 21
okTsA0pst 1994 1. Ne 51-@3 (B pea. @3 ot 26.06.2007 Ne 118-D3)) // C3 PD. —
1994. — Ne 32. — Cr. 3301.

3. Tpaxnanckuii xomekc Poccuiickoit ®denepanuu (dacth BTOpas) oT 26
saBapsa 1996 r. Ne 14 (8 pen. ot 24.07.2007 Ne 218-®3) // C3 PD. — 1996. —
Ne 5. —Cr1.410

3.2.2. JNeKTPOHHbIE U3IAHNS:

1.  http://school-collection.edu.ru/  emuHas  KOJUIEKIUS  IUPPOBBIX
00pa3oBaTeIbHbIX PECYPCOB

2. www.krugosvet.ru/ yausepcanbHas sHIIKI0oNenus «Kpyrocser»/;

3. http://sciteclibrary.ru/ HayuyHO-TexHUYECKass OMOIHOTEKA/

4. www.auditorium.ru/ 6ubaroTexka HHCTUTYTa « OTKPBITOE 00IIECTBOY/

5. www.bellerbys.com-caiiT yuureneli 6noioruu u XuMun

6. http://www.alhimik.ru - mone3Hsle COBETHI,

2 peKTHBIC OIBITHI,

XUMHUYCCKHNEC HOBOCTH
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7. http://dnttm.ru/ — (on-line koHdepeHIMK, TpeHUHTH, O0ydeHUsT (PHU3UKE U
XHMUH,

OMOJIOTUH, YKOJIOTUH)

8. http://www.it-n.ru/ - ceTeBoe co00IIIECTBO YUUTEIICH XUMHH

9. http://chemistry-chemists.com/ — «Xumus 1 Xumukm» - GopyM KypHajia
(9KCIIEpUMEHTBI 110 XHMMHH, IPAKTHYECKAs XHUMHS, MPOOJEMbl HAyKH U
oOpa3zoBaHus, COOPHUKHU 3a7ad JIJis

HOJTOTOBKH K OJIMMITHA/IaM 110 XUMHH).

10. http:/www.astu.org/content/userimages/file/upr_1 2009/04.pdf

DJIeKTPOHHbIE Y4eOHUKHU

1. I'a6puensu O. C. Xumus, 10 knacc/ ['abpuensn O. C., Mackaes @. H., [Tonomapes
C. 10 /- M. Ipoda 2020 r. 303 ¢

2. I'abpuensn O. C. Xumus, 11 knace/ Tabpuensia O. C., Mackaes @. H., [Toromapes
C.10/-M. Ipoda 2020 1. 303 ¢

NuTepHeT-pecypcebl:

2.2. DIeKTPOHHBIE U3/TaHUS:

- N3narenscko-Toprosas kopriopauus «lamkos u K°», 2020 r.
-http://school-collection.edu.ru/ enuHasl KOJUTCKITHSI TUPPOBBIX
00pa3oBaTeIbHBIX PE CYPCOB

- www .krugosvet.ru/ yauBepcanbHas dHIuKIoneaus «Kpyrocser»/;
-http://sciteclibrary.ru/ Hay4uHO-TexHHUYEeCKas OMOIHOTEKA/

- www.auditorium.ru/ Oubnuoreka HHCTUTYTa «OTKPBITOE 0OIIECTBOY/
-w-ww.bellerbys.com-caiit yuuteneit OHOIOTHHA U XUMHUH
-http://www.alhimik.ru - monesnsie coBeThl, 3 (HEKTHBIC OMBITHI, XUMUYESCKHE
HOBOCTH

-http://dnttm.ru/ — (on-line koHpepeHIINN, TPEHUHTH, O0yUYCHHS (HUIUKE U
XUMHH,

OHMOJIOTUH, DKOJIOTHH )

-http://www.it-n.ru/ - cereBoe coOOOIIECTBO YUUTEIICH XUMHUH
-http://chemistry-chemists.com/ — «Xumust 1 Xumuku» - GopyM KypHajia
(9KCTIIEpUMEHTBI 110 XWUMHH, MpaKTHYCCKas XHMHs, MPOOJIEMbl HAyKH W
oOpazoBaHus, COOPHUKH 3a7a4 J1JIs

MOJIFOTOBKU K OJIMMITHAAM 10 XUMHH ).
-http:/www.astu.org/content/userimages/file/upr_1 2009/04.pdf

-Bukuneaus http:// ru.wikipedia.org
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-BooksGid. Dnekrponnas oubnmmoreka. http://www.booksgid.com
-I'noGanrexka. ['moGanbHast o6ubnanoreka HAy4YHbIX
pecypcos. http://globalteka.ru/index.html

-Enunoe okHO moctyna k oOpa3oBareabHBIM pecypcam. http://window.edu.ru
-Kuaurn. http://www.ozon.ru/context/div_book/

-Jlyumnast yaeOnas aurepatypa. http://st-books.ru

-Poccutickuii  oOpazoBaTenbHbIi  mopTaid.  JIOCTYNMHOCTh,  KadecTBO,
s¢dexruBHOCTD. http://www.school.edu.ru/default.asp

-Koncynerant-umoc: http: //base.consultant.ru/cons/cgi/online.cgi?req=home.
-bubnuoTeka 31eKTpOHHBIX KHUT: http://currencyex.ru/

-Karanor o0pa3oBaTenbHbIX HHTEPHET — pecypcos: http://www.edu.ru/
-DnekTpoHHas oubaroTeuHas cucrema http://book.ru/

http: //school—collection. edu .ru

Bonbmas coperckas sunukionenus. http://bse.sci-lib.com

b) Meroanueckas aureparypa:

Iabpuensa O.C., Jlpicoa I'.I'. Xumus: kHuUra JUisi TpenojaBatess: yd4eo.-
MeTo. mocooune. — M., 2020.

INabpuensn O.C. Xumus Ui npenogaBaTesis: yueOHO-METOIMYECKOe Tocooue
/ O.C. I'abpuensn, I'.I'. JIeicora — M., 2020.

I'abpuensn O.C. HacronbHass knura yuutens xumuu: 10 xmacc / O.C.
["abpuensy, M.I'. Octpoymos — M., 2020.

INabpuensn O.C. HacronbHas kaura yuurens xumuu: 11 xnace: B 2 u. / O.C.
I"abpuensn, I'.I'. JIbicoa, A.I'. BBenenckas — M., 2020.

Apmanckuii E.A. Metonuka 0o0y4eHUss XMMHM B KjaccaX T'YMaHHTApHOTO
npodus — M., 2020.

YepuoOenbckas ["M. Meronuka oOydyeHHs XUMHUHM B CpelHed mkone. — M.,
2020.
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5. KoHTpOJ/Ib M OLleHKA Pe3yJIbTATOB OCHOBHBIX YHUBEPCAJIbHBIX

YueOHBIX JeilcTBUiIl

KOHTpOJIL H OIEHKaAa PAaCKPBIBAIOTCA YCPE3 AUCHUIIIIMHAPHBIC PC3YJIbTATHI,

YCBOCHHBIC 3HAHUA U HpI/IO6p€T€HHBI€ CTyACHTaMH YMCHHU:A, HAIIPABJICHHBIC

Ha (opMHUpOBaHKE OOIIUX U MPOHECCUOHATBHBIX KOMIETEHITUN

Oomasi/nmpogeccuona
JIbHasi KOMIeTEeHIUsl

Moayas /Tema

Tun oreHOYHBIX
MepONpPUATHHI

OK 02. Ucnons3oBaTh
COBPEMCHHBIC
CpelicTBa MoucKa,
aHanau3a u
UHTEPIpETAINH
uHdopmaIuu, u
uH(pOpMaITMOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHCHUS 33124
npodhecCUOHAIBHOU
TeSTETPHOCTH

OpFaHI/I‘leCKaH XUMUA

Pa3zgen 1. Tema 1.
T.1.1 T.1.2 T. 1.3

Pasznea 2. Tema 2.
T.2.1 T.22 T.2.3

Pa3nen 2. Tema 3.
T.3.1 T.32 T.33 T.34

Pasnea 2. Tema 4.
T.4.1 T.4.2

Pa3nen 2. Tema 5.
T.5.1 T.5.2

Pasnea 3. Tema 6.
T.6.1 T.6.2 T.6.3

Pa3znen 3. Tema 7.
T.71 T.72 T.73 T.74 7.5

Pa3znen. 4. Tema 8
T.8.1 T.8.2 T.8.3

OO0mas 1 HeoOpraHuvecKas
XUMHS

Pa3nen 1. Tema 1.

T.1.1 T.12 T.1.3

Pa3znen 1. Tema 2.

T.2.1 T.22 T.23 T.24
Pa3nen 2. Tema 3.

T.3.1 T.32 T.33 T.34 T.35
Pa3znen 2. Tema 4.

T.41 T.42 T.43 T.4.4
Pa3znen 2. Tema 5.
T.5.1T.52 T.53T.54 T.55
T.5.6T.5.7 T.5.8

Pa3nen 3. Tema 6.

T.6.1 T.6.2

OK 03.Ananu3upoBaTh
pabouure cUTyauH,
OCYIIECTBIISITh

Oprannuyeckasi XumMus

Pa3znen 1. Tema 1.
T.1.1 T.1.2 T.1.3

- 3aJ1aHKe UCCIICOBAHUE;
- 3a1aHNE-3KCIIEPUMEHT;
- OpoHTANBHBIN OITPOC;
-CuTyalnnoHHbIC 3a]1a4U;
- 3ammTa npe3eHTaluu;

- Tecr-3amanue;

- 3amaHue ¢
npodecCHOHAILHON
OpUECHTALNEN

- [IpoekTsl
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TEKYLIUW U UTOTOBBIN
KOHTPOJIb, OLIEHKY U
KOPPEKIIHIO
COOCTBEHHOM
NEATETbHOCTH, HECTH
OTBETCTBEHHOCTH 32
pE3yABTaThI CBOEH
paboThI

Pa3znen 2. Tema 2.
T.2.1 T.22 T.2.3

Pa3nen 2. Tema 3.
T.3.1 T.32 T.3.3

Paznen 2. Tema 4.
T.4.2

Pa3znen 2. Tema 5.
T.5.2

Pasnea 3. Tema 6.
T.6.1 T.6.2 T.6.3

Pasznea 3. Tema 7.
T.71 T.72 T.73 T.74 7.5

Pa3nen. 4. Tema 8
T.8.2 T.8.3

OO0mas 1 HeopraHuveckKas
XHUMHS

Pa3gen 1. Tema 1.

T.1.1 T.12 T. 1.3

Pa3znen 1. Tema 2.

T.21 T.22 T.23 T.24
Pa3nena 2. Tema 3.

T.3.1 T.32 T.33 T.34 T.35
Pa3nen 2. Tema 4.

T.41 T.42 T.43 T.4.4
Pa3nena 2. Tema 5.
T.5.1T.52 T.53T.54 T.55
T.5.6T.5.7 T.5.8

Pa3nen 3. Tema 6.

T.6.1 T.6.2

OK 04. DddexTnBHO
B3aMMOJICHCTBOBAThH U
paboTaTh B
KOJIJICKTUBE U
KOMaHJie

Oprannyeckasi Xumus

Pa3znen 2. Tema 2.
T.2.3

Pa3znen 2. Tema 5.
T.5.2

Pasznea 3. Tema 7.
T.72 T.7.4

Pa3znen. 4. Tema 8
T.8.3

OO0mas 1 HeoprauuveckKas
XHUMHS

Pa3znen 2. Tema 3.
T.3.3 T.34 T.35
Pasnea 2. Tema 5.

T.54 T.55
T.56T.57 T.5.8
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OK 05. Ucnons3oBaTh
uH(POPMAIIIOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH B
npodeccroHaIbHON
NCATECILHOCTH

Opranunyeckasi XuMus

Pa3zgen 1. Tema 1.
T.1.1 T.1.2 T.1.3

Pa3znen 2. Tema 2.
T.21 T.22 T.2.3

Pasznea 2. Tema 3.
T.3.1 T.3.3 T.34

Paznen 2. Tema 4.
T.4.1 T.4.2

Pa3znen 2. Tema 5.
T.5.1 T.5.2

Paznea 3. Tema 6.
T.6.1 T.6.2 T.6.3

Pa3znen 3. Tema 7.
T.71 T.72 T.73 T.74 75

Pasnei. 4. Tema 8
T.8.1 T.8.2 T.8.3

OO01mas u HeopraHm4ecKas
XUMUS

Pa3gen 1. Tema 1.
T.1.1 T.12 T. 1.3
Pa3znen 1. Tema 2.
T.2.1 T.22 T.23 T.24
Pa3nen 2. Tema 3.
T.3.1 T.33 T.34 T.35
Pa3znen 2. Tema 4.
T.41 T.43 T.44
Pa3nen 2. Tema 5.
T.52 T.53T.54 T.55
T.5.6T.57 T.5.8

Pa3znea 3. Tema 6.
T.6.1 T.6.2

OK 07.ConeiicTBOBaTh
COXpaHEHUIO
OKPY’KAIOIIEH CPEBI,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIAIIBI
OEpEXKIIMBOTO
MTPOM3BOICTBA,

3¢ pexTuBHO
JIEVUCTBOBATH B
Ype3BblYalHbIX
CUTYaIMIX

Oprannyeckasi XumMus
Pa3nen 2. Tema 3.
T.3.1 T.34
Pa3nen 2. Tema 4.
T.4.1 T.4.2
Pa3nen 2. Tema 5.
T.5.1 T.5.2
Pa3nen 3. Tema 6.
T.6.1 T.6.3
Pa3znea 3. Tema 7.
T.7.1 T.7.3
Pa3nen. 4. Tema 8
T.8.1 T.8.2
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O0mas 1 HeopraHm4veckast
XUMUS

Pa3nea 3. Tema 6.
T.6.1 T.6.2

IIpodeccuonanbHoe
OPHEHTHPOBAHHOE
coJlepKaHue

Oprannyeckasi XuMust

Pa3znen 1. Tema 1.
T.1.1

Pasznea 2. Tema 3.
T.3.3

Pa3nena 3. Tema 6.
T.6.1 T.6.2 T.6.3

Pa3znen. 4. Tema 8
T.8.2

OO01mas u HeopraHm4ecKast
XUMUS

Pa3gen 1. Tema 1.
T.1.1

Pa3znen 1. Tema 2.
T.2.1 T.22 T.2.3
Pa3nen 2. Tema 4.
T.4.1

Pa3nea 2. Tema 5.
T.5.3T.5.4
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