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Hosacnumenvnas 3anucka

PaGouas nmporpamma yueb6HOro Kypca pa3paboTaHa Ha OCHOBE

e ®denepanabHOrO0 rOCyAapCTBEHHOTO 00pPa30BATEIBLHOTO CTAaHIApTa CpeaHEro (TMOJIHOro)
obmero oopazoanus (YTB. mpukazom MOuH P® ot 17.05. 2012 1. Ne 413);

e [Ipukazom ot 31 mexadps 2015 r. Ne1578 «O BHecennn m3meHenunii B PI'OC  COOy;

e @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanmu B Poccuiickoi
Denepauuny;

e dyHIaMeHTANbHOTO sijipa cojep:kaHus o0uiero cpeanero odpasoanus u TpeboBaHuil K
pesynbTaTam  cpenHero (mosiHoro) oOmero o0pa3oBaHHs, MPEICTAaBICHHBIX B
®denepallIbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEAHEro (IIOJIHOTO)
obmero oOpa3oBaHus;

e VuyeOHoro mrmana MAOY «'uMmHa3ust Ne56y;

e [IpumepHoii mporpamMmbl MO XHMHU CpEeIHEro o6mero oobpazoBanusd,- (CTaHmapThl
BTOPOTO TIOKOJICHHMS ), - 3-€¢ U3]1., mepepadborannoe — M.; [Ipoceemenue, 2012 1.;

e [Iporpammsl Bocnutanusgs MAOYVY «I'umuaszust Ne 56».

[IporpamMma Kypca MOCIyKUT AJIs CYHIECTBEHHOTO YIIyOJICHUS U PACIIUPEHUs 3HaHUH TI0
XUMHH, HEOOXOAMMBIX JII KOHKPETH3allMM OCHOBHBIX BOIPOCOB OPraHUYECKOM, OO0IIer u
HEOPTaHMYECKON XUMUU | JUIsI OOIIEro Pa3BUTHUS YICHHKOB.

Llenpb kypca:

PazButue y yyammxcs uHTEpeca K XUMHUYECKUM 3HAHUSM, TTI0O3HABATEILHON aKTUBHOCTH U
CaMOCTOSITEIbHOCTH, YCTAaHOBKM Ha TPOJOJDKEHHWE o00pa3oBaHus U (OpMHUpPOBAHUE
JTUATIEKTHYECKOTO TOHUMaHUs €IMHON KapTUHBI MUpA.

3agauu Kypca:

e CdopMupoBaTh y ydalmxcs eJIOCTHOE CHCTEMHOE 3HAHUE O MPUYUHHO-CIIEICTBEHHBIX
CBS35X MEXIY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU BEILIECTB.

e Pa3BuBaTh MO3HaBaTEIbHBIE MHTEPECHl U HMHTEJUICKTYAIbHBIE CIIOCOOHOCTH, a TaKXkKe
CaMOCTOSITENILHOCTh MPUOOPETeHHUs 3HAHUKW B COOTBETCTBHH C BO3HHUKAIOIIMMHU
YKU3HEHHBIMH TTOTPEOHOCTSMHU, 3aKPETUTh YMEHHUS U HAaBBIKU KOMITJIEKCHOT'O OCMBICIICHUS
3HaHWH W MX MPUMEHEHHIO, PA3BUBATh Y YUAIINXCS YMEHHUSI CPAaBHUBATh, aHAJTU3UPOBATH
U JIeTIaTh BBIBOJBI.

e Jlarh ygammmcs BOZMOXHOCTh PE€aTu30BaTh CBOM MHTEPEC K BHIOPAHHOMY TIPEAMETY.

e (CoBepHIEHCTBOBAaTh YMEHHUS YYAlllUXCS pACCMAaTpUBATh SIBICHUS W TPOLIECCHl BO
B3aMMOCBSI3H, BBIJEIATH TJIABHOE B CIOXKHBIX 3a7adax, OTBJIEKAThCS OT YAaCTHOCTEH
abcTparupoBaHueM U 000OIICHUEM.

e (OOecneunTh MENArOTHYECKHE YCIOBUA NN (HOPMHUPOBAHHS W PA3BUTHS KIFOUEBBIX
KOMITETCHITHI

o CoBepIIeHCTBOBATh YMEHHUSI pabOTaTh C TUTEPATYPOU U CPECTBAMHU MYIbTHMEINA.

Kypc 6a3upyercs Ha 3HaHUSIX, OTYYAEMbIX YUAIIUMHUCS NIPH U3YYEHUH HIKOJIBHOTO Kypca
XUMHH, U HE TpeOyeT 3HaHUS TEOPETHUYECKUX BOMPOCOB, BBIXOAAIIMX 33 PAaMKU IIKOJIBHHOM
nporpaMMsl. B To jke Bpems [Uisl yCIEIHON peain3aliy 3TOTo 3JIeKTUBHOTO Kypca He0OX0IMMo,
4yToOBI OOyyaromumecss BIIAACTH BaXHEUIIMMM BBIYMCIUTEIbHBIMH HABBIKAMHU, aJTOPUTMAMU
pCIICHUsT THUIOBBIX XMMHUYECKHMX 3a/ad, yMEIU INPUMEHATH IPU PEIICHUHU 3alad BaXKHEHIIne
(du3nyeckne 1 XMMUYECKHE 3aKOHBI.



B kauectBe 0cCHOBHO# (hOpMBI OpraHU3alUK YI€OHBIX 3aHATHH MpeiaraeTcs MpoBEACHUE
CEeMHMHApOB, HA KOTOPBIX JAETCs KpaTKoe OOBSICHEHHE TEOPETHYECKOr0 Marepuana, a TaKke
pelIeHHE 3aa4 U YIPAKHEHUM 110 JaHHON TEME.

JIisi MOBBILIEHUS HMHTEpeca K TEOPETHYECKUM BOIIPOCAM M 3aKpEIUICHUS H3Y4EHHOTO
Marepuana, IPEeLyCMOTPEHBI YPOKU-TIPAKTHUKYMBI II0 COCTaBICHUIO CXEM IIPEBPALLECHUH,
OTpaXKAIOIIKX NEHETUYECKYIO CBSA3b MEXY KJIaCCaMU HEOPTaHUYECKUX U OPraHNYECKUX BELIECTB
U COCTaBJICHMIO PAaCUETHBIX 3ajjay, ¢ yKa3aHUEM CIIOCOOOB UX PEILEHMS.

ITpu pa3paboTke mporpamMmbl y4eOHOI0 Kypca aKLEHT JeJlacs Ha T€ BOIPOCHI, KOTOPhIE B
0a30BOM Kypce XUMHM CpEIHEH IIKOJIbI pacCMAaTPUBAIOTCA HEAOCTATOYHO IIOJIHO WM HE
paccMaTpUBaIOTCs COBCEM, HO BXOJAT B IPOrpaMMbl BCTYIIMTEIbHBIX SK3aMEHOB B BY3bl. 3ajjaun
U YOpaXKHEHUS MOJOOpaHbl, TaK 4YTO 3aHATUS MO UX PELICHUIO NPOXOAST NapajulebHO C
M3Yy4aeMbIM MaTepUaioM Ha ypokax. bonbimnHCcTBO 33124 U ynpaxkueHnuit B3sto u3 KMMos EI'D
IPEbIAYILNX JIET, YTO MMO3BOJISIET TOATOTOBUTH yyaluxcs K caaye EI'D.

Oouan xapakmepucmuka yueoH0o20 Kypca
[Tporpamma yuebHOTO Kypca oOecreynBaer:
* YJIOBJICTBOPEHUE UHIUBUIYATBHBIX 3aIIPOCOB 00YHAIOIINXCS;
* 0011€00pa3zoBaTENbHYI0, OOUIEKYIBTYPHYIO COCTABISIONIYIO MPU MOTYUYEHUU CPETHEr0 OOIIEero
oOpa3zoBaHusi;
* pa3BUTHE JTUYHOCTH OOYYAIOIIMUXCS, WX IMO3HABATEIIbHBIX MHTEPECOB, MHTEIUICKTYalbHOU H
IIEHHOCTHO-CMBICTIOBOM Cephl;
* pa3BUTHE HABBIKOB CAaMOOOPA30BaHUS U CAMOTIPOSKTUPOBAHUS;
* yIUIyOJICHHE, PACITUPEHUE U CUCTEMATHU3aIlMI0 3HAHUW B BHIOPAHHOW 00JIACTH HAYYHOTO 3HAHUS
WM BHUJIA AESITETBHOCTH;
* COBEpIICHCTBOBAHUE UMEIOIIETOCS U TPUOOPETEHNE HOBOTO OTIBITA;
* IO3HABATEIHLHON JESATENbHOCTH, TPO(HECCHOHATFHOTO CaMOOIIPEAETICHHS 00yYatOIIXCA.
JanHas mporpamma rapaHTupyer obOecrieueHrue eIuHCTBa 00pa30BaTENbHOIO MPOCTPAHCTBA 3a
CYET MPEEMCTBEHHOCTH, WHTETpalliH, MPEJOCTaBICHUS PaBHBIX BO3MOYKHOCTEH M KayecTBa
oOpazoBaHus.
Copepxanne IlporpaMMbl CTPOMTCS C YYE€TOM pPETHOHANBHBIX OCOOEHHOCTEH, YCIOBUI
00pa3oBaTeNbHBIX OpraHu3alluii, a TakKe C YYEeTOM BOBJICUCHHUS OOYyYaloOImUXCsi C
OTPaHUYEHHBIMH BO3MOKHOCTSMHU 37J0POBBSL.
Conepkanre y4eOHOTO 3JIGKTUBHOTO Kypca MPEACTaBICHO JUHEHHBIM CIOCOOOM TOCTPOCHUS
yu4eOHBIX MporpaMM. Y4YeOHBI MaTephal BBICTPAWBAETCS B OJHOW IJIMHUU W COCTOUT U3
MOCJIEIOBATEIFHO CBSI3AHHBIX MEXIYy COO0OM TrjaB W TeMm. YUeOHBIM Marepuan Kakaou
MOCJIETYIOLIEH IIaBbl IBJSETCSA JIOTHUECKUM MPOAOTHKEHUEM TOTO, YTO U3Y4aJIOCh B IPEABLAYIIUN
rJ1aBe. ITO MO3BOJISIET SKOHOMUTD BpeMsI, MOCKOJIBKY UCKITIOUAeTCs JyOaIupoBaHUE MaTepHaia.
[TporpaMMHBIif MaTepral oTpakaeT BCE COBPEMEHHBIE 3alIPOCHI 00IIeCTRa:
e (QopmupoBanus GyHIAMEHTAIBHBIX MPEICTABICHUA O MHpE, BKIIOYAIOIIUX HAPSAY C
(GU3UIECKUMU ¥ OMOJIOTMYECKUMU 3HAHUSIMH, HEOOXOAMMBI 00beM XMMHUYECKUX 3HAHUI;
e (GopMHPOBAHHE XUMUYECKUX 3HAHUN BAKHBIX KaK JJIsS TOBCEAHEBHOM JKU3HU, TaK M IS
JESITEIIbHOCTH BO BCEX 00JIACTSIX HAYKU, HAPOTHOTO XO3S1CTBA, B TOM YHCIIC HE CBSI3aHHBIX
C XMMHEN HEMOCPEACTBEHHO.
XumMuyeckoe 00pazoBaHre HEOOXOIMMO TaKKe IS CO3/IaHusl y 00yJarOIUXCs MPEJCTaBICHUH O
pPOJIM XUMHUHM B PEHICHUH JKOJOTUYECKUX, CHIPHEBBIX, IHEPTETHUYECKHUX, MPOJOBOJIHCTBEHHBIX,
MEAWIMHCKUX TpoOieM denmoBedecTBa. L[eHHOCTHBIE opHeHTHUPHI [Iporpammbl ompenenstoTcs
HAIPaBJIEHHOCTHIO Ha HAIMOHAJILHBIM BOCIIUTATEIbHBIN Ueall, BOCTpeOOBAaHHBIN COBPEMEHHBIM



poccuiickuMm oOmiecTBOM U rocynapctBoM. Ilporpamma mnpeaycmaTpuBaeT oOecnedeHue
o0m1eo0pa3oBaTeIbHOM M OOLIEKYIbTYPHOM MOATOTOBKM Yywammxcsi. [Iporpamma mo3BossieT
PacKpbITh BEIyIIME HJEH U TEOPUM XUMHUYECKOW Hayku, (OpPMUPYIOLIME MHUPOBO33pPEHHUE
yyaumxcs — 3aKOH COXpaHEHUs Macchl U sHepruu, [lepuonnyeckuit 3akon . . Menneneesa,
Teopust XUMHUYECKOTO CTPOEHHsI OpPraHWYECKHX BellecTB, Teopusi pactBopoB. [lomydeHHble
3HaHMUS CO3JAI0T YCJIOBMS ISl TIOHMMAaHUS 3aBHCHUMOCTH CBOWCTB BELIECTB OT COCTaBa M
CTpOeHHs; 00YCIOBIEHHOCTh MPUMEHEHUS BEUIECTB UX CBOWCTBAMH; MaTepUaibHOE €IMHCTBO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB; BO3PACTAIOUIEH pOJIM XMMHUHU B CO3JAAHMM HOBBIX
JEKapCTB U MATepuajoB, B HKOHOMHUHM ChIpbs, OXpaHe OKpyxarowen cpeasl. CoaepxkaHue
[IporpammMbl pa3paboOTaHO B COOTBETCTBHM C TPEeOOBAHUSMHU COBPEMEHHOW IUIAKTHKH U
BO3PACTHOM MCUXOJOTMHM M HANpaBJICHO Ha pelleHue 3a1ad 1Mo (OPMHUPOBAHUIO Y yYaIIUXCS
HAYYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOLICHAyYHBIX METOJOB IIO3HAHUS, MPAKTUYECKOTO
MPUMEHEHHUS TOJTYyYCHHBIX 3HAHMM, CO3/IaHUE MEXIPEIMETHBIX CBA3€H ¢ mpeaMeraMu obsacTeit
MaTeMaTUYECKUX U T'YMaHUTapHbBIX HayK.
[IporpamMma ydyeOHOro Kypca «/30paHHBIE IIaBbl XUMHUU» MPEACTABICHA CIEIYIOIIMMHU
coJiepKaTeIbHbIMU KOMIIOHEHTaMU:
Bsenenne
YrieBoxopoasl
Kucnopoacoaepxaniye opraHui4eckue BeuecTBa
A3oTcozeprkale OpraHn4eckue BelecTBa;
Ctpoenue atoma u nepuoauyeckuit 3akon [[.M. MenneneeBa
Crtpoenue BemecTsa
XVWMHYECKUE PEAKIINH
BemecTBa 1 ux cBoiicTBa
XUMUS U )KU3Hb.
[Tpunnume 1 ocobeHHOCTH cofepskanust [IporpaMmet:
® T[IPUHIMUI CUCTEMAaTUYHOCTH M TIOCJIEJ0BAaTEIbHOCTH IMPEANOoJIaraeT BBIJIEICHUE B
M3y4aeMOM MaTepHalie BEIyIUX UACH U TEOpUH, BBICTpAaUBAaHUE JIOTMYECKONH CHCTEMBI
Kypca U y4eOHOro MaTepuasa BHYTPHU OJHOM IJIaBbl, TEMBI;
® T[IPUHIUI CUCTEMHOCTH M IIOCJEI0BATEIBHOCTH IO3BOJIIET COXPAaHUTh COOTHOLICHHE
MEXJy TEOPETUYECKUMHU TOJOKEHUSIMU M MPaKTHYECKOW COCTaBISAIOLIEH Kypca.
Peanusyercs B IOCIENOBAaTENbHOCTH TEOPUH, NPAKTHKH, KOHTPOJIL M CaMOKOHTPOJIS
00yJaromuxcs;
® [IPUHIUI HEMPEpPHIBHOCTU MO3BOJISET OPraHM30BbIBaTh OOYYEHHE C OMOpPOM Ha 3HAHUS
XUMHH, TIOJyYEHHbIE Ha CTYNEHH OCHOBHOIO oOOIIero oOpa3oBaHMs, a TaKkke Ha
JKU3HEHHBIM omnbIT yuammxca. Kpome Toro, OONBIIyIO poJib UIpalOT 3HaAHUS,
c(hOpMHUPOBAHHBIE IPYTUM MPEAMETHBIMHU 00JIACTIMU;
® [PUHUUN JIOCTYTHOCTH M HHIMBHIyaJdM3allMd CTPOMUTCS Ha ydyeTe YueOHBIX
BO3MOXKHOCTeH oOyuaromuxcs. [lo3Bonser BbIOpaTh ONTHUMAalbHO y4eOHBIM MaTepual,
COOTBETCTBYIOLIMI BO3PACTHBIM, (PU3NUECKUM, IICUXOJIOTUIECKUM U MHTEIUIEKTYaIbHBIM
ocoOeHHOCTSIM  oOydaromuxcsi. OOydeHHe XUMHUYECKOMY COJEP)KaHUI0 OCTaeTCs
JIOCTYITHBIM, HO TTO3BOJIIET YMCTBEHHO U MHTEJUIEKTYaIbHO Pa3BUBATh O0YYAIOIINXCS;
® [PUHUUI BApUATHBHOCTH B OpraHU3allMM 00pa30BATENbHOM JEATETBHOCTH JIaeT
BO3MOJKHOCTb [UISl Pa3jIMYHBIX BAPUAHTOB pEANM3aLUNA TEOPETUYECKON M MPaKTUYECKOU
4acTH Kypca, HMCXOAd M3 00ECHEUYeHHOCTH Kypca MaTepHalbHO-TEXHHUECKUM,
WH()OPMAITMOHHBIM, METOJUYECKHM OOECTICUCHHEM, OCOOCHHOCTSIMH pPa3HBIX TPYIIII
yuamuxcst B kiacce. [1o3BonseT nckaTh KOHCTPYKTHBHbBIE IYTH OpPraHU3alluU y4eOHOM
JESITEIbHOCTH HE TOJIBKO YYUTEI0, HO U 00y4atoIuMCs;
e T[PUHIUI MHUHHMakca B OpraHu3alud oOpa3oBaTEIbHOM JESITENbHOCTH IO3BOJISET
00y4aromuMcsi OCBOUTH 0053aTENIbHYIO YaCTh PEATU3yeMON IPOTrPAMMBI.



B TO e Bpems mporpamMMa JaeT BO3MOXHOCTh Pa3BUTHIO TBOPUYECTBA, HHTEJUICKTA

00y4JaroImMXcs 4Yepe3 yJyacTue B IPOSKTHON AeATEIbHOCTH, CCIIEIOBATEILCKON AEATEIBHOCTH, B
pELICHUH 33]1a4 TIOBBIILICHHOTO YPOBHS CJIOXKHOCTH.
CucrteMHO — JIeSTeTBHOCTHBIN MOAXO0, peanusyeMblii B [Iporpamme, mo3Bomnser GpopmMupoBaTh
JUYHOCTHBIC, METallpeIMETHbIE M NpPEAMETHBbIE pe3ylbTaThl, 0003HAUYEHHBIC (eaepantbHbIM
TOCYZapCTBEHHBIM 00Opa30BaTEIIbHBIM CTAaHIAPTOM B IpeaMmeTHoH obmactu «EcrecTBeHHbIE
HAYKH» C y4ETOM MHIUBUAYAIbHBIX OCOOCHHOCTEH 00yJarOmuXcsl.

Onucanue mecma yuedno20 npeomema ¢ yueOHoOM niawne

CornacHo yuyeOHOMY TUTaHY TUMHA3UH [T U3y4YeHUs1 ydeOHOro Kypca «30paHHbIe T1aBbl
XUMHI» TSI CpeIHEro o0miero oopazoBanus oTBoauTcs 1 yac B Henenmto B 10 kiacce (34 yaca B
ron) u 1 yac B Hegemo B 11 kiacce (34 yaca B ron).

[Iporpamma OyzeT peaimzoBaHa B KIaccaX XMMHUKO - OMOJIOTHIECKOTO MPOPUIIS, TIOATOMY
JUIE aKTUBU3AlMU BOCIPHUATHS MaTephalia Ha YPOKax aKTYaJIbHO TPUMEHEHUE HMEIOIIUXCS
KOMITBIOTEPHBIX TPOYKTOB, JEMOHCTPAIIMOHHOTO MaTepHala, 3aJlaHuid JJis yCTHOTO Ompoca
YUaIIUXCsI, TPEHUPOBOYHBIX YIIPAKHEHHI, a TAKXKE PA3IMYHBIX AICKTPOHHBIX YYCOHUKOB.

Yueono-memoouueckoe obecneuenue Kypca

1. KapuoBa A.A., JIéskun A.H. Xumusa: 10 xnacc: npouiabHbI ypoBeHb: Y4e€OHUK JUIs
yuanmxcs o01edpazoBaTesbHbIX yupexaeHuil. — M. ; Benrana-I'pag, 2017.

2. KapnoBa A.A., JIéskun A.H. Xumus: 11 knace: npopuiibHbIH ypOBeHb: YUEOHHMK JUIS
yuauxcs o01edpazoBaTesbHbIX yupexaeHuil. — M. ; Benrana-I'pag, 2017.

3. Xumus: EI'D: YueOno-cnpaBounbsle Matepuanbl ans 11 kmacca (Cepust «MTorosblit
koHTposb: EI'O»). M.; CII0.: [TpocBemenue, 2018.

4. Xumusa: KTM: KonrtponbHO-TpeHHpoBOUHble Matepuanbsl g 11 kmacca (Cepust
«HUroroserit kouTposb: EI'D»). M.; CII6.: IIpocemenue, 2019.

5. Xumusa: KTM: KonrtponbHO-TpeHHpoBOUHble Matepuanbsl g 11 kmacca (Cepust
«UTorossiit koHTpOkL: EI'D»). M.; CII6.: [Ipocsemenue, 2019.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBECTCTBHUU C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOJOM B CprKType JIMYHOCTHBIX
PE3YIbTAaTOB OCBOCHMA ITPEAMETA «Xumusg» Ha YPOBHE CPEAHETO 06mero O6pa3OBaHI/IH BBIJACJICHBI
CICOYIOIIUEC COCTABJIIHOIINUC: OCO3HAHHUC O6yanOH_[I/IMI/ICH pOCCHﬁCKOﬁ Fan(HaHCKOﬁ
HICHTUYHOCTHU; T'OTOBHOCTb K CaMOPAa3BHUTHIO, CaMOCTOATCIBHOCTU H CaMOOIIPCACIICHULO,
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXxcs
PYKOBOACTBOBATLCs IMPUHATBIMU B O6H.I€CTB€ [npaBujIaMHid M HOPMaMH IIOBCACHHUA; HAJIUYHC
IMpaBOCO3HAHMUA, IKOJIOTUUECKON KYJbTYPBHI; CHOCO6HOCTB CTaBUTHb LCJIU U CTPOUTH KU3HCHHLBIC
I1IJIaHBI.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OIIBITA O3HABATEIHbHOU U HpaKTquCKOﬁ ACATCIIBHOCTHU o6yqa}0umxc;1 B IIpOLECCCC pCalnu3aliiu
O6paSOBaTeJIBHOI>'I JCATCIIBHOCTHU.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MPEeAMETa «XUMHUS» OTPaXKaroT CPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3alui
O6paSOBaTeJIBHOI>'I JACATCIIBHOCTH, B TOM YHMCJIC B 4HaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUusA O6y‘IaIOIJ_[I/IMI/IC}I CBOMX KOHCTUTYHHOHHBIX IIpaB U 06}I3aHHOCTCI>’I, YBAXKCHUSA K
3aKOHY U IIPABOIIOPAAKY;

HpeI[CTaBJ'IeHI/IH 0 COIHaJIBbHBIX HOpMaX n HpaBI/IJ'IaX MCKIIMYHOCTHBIX OTHOIHGHI/II71 B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIpU CO3MaHUN y‘Ie6HBIX IIPOCKTOB,
peHICHUN yqe6HBIX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIJHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJEAHIO0 OTEYECTBEHHOM
XUMHH;

YBO)XEHHSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIOKEHUS
XHMHH, OCO3HAHHS TOTO, YTO JAHHbIE HAayKH €CTh pe3yJabTaT JIUTEIbHBIX HAOIIOJICHHM,
KPOTMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEAYIONIEM aHAJIM3€
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CITOCOOHOCTH OIICHWBATh CUTYAIIUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYINKM CBOUX TOBAPHUILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30macHOro oOpasza >KW3HH, HE00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;



coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aIKOTOJs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKOM AEATEIbHOCTH,
00ILIECTBEHHO I0JIE3HOM, TBOPUYECKOI! U APYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PpELICHUM NPAaKTUYECKUX 33a7ad COLMAIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEr0 KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3y4YeHHIO Ipodeccuit pa3auyHOTrO poja, B TOM YHCIE Ha
OCHOBC ITPUMCHCHUA MMPCAMCETHBIX 3HAHUH T10 XUMHUU,

YBa)KEHUs K TPYAY, JIOISAM TPYAA U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY HHAMBHTyaIbHON TPAeKTOPUH 00pa3zoBaHus, Oyay1ei
Hqu)CCCI/II/I " peain3anunu COOCTBEHHBIX JKM3HEHHBIX IJIaHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPeOHOCTEH 00I1IecTBa;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HAHUA HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PAlMOHAIIBHOTO ITPUPOIOIIOIB30BaHNUS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEeW NPUPOAHOM Cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJIMYUsl PA3BUTOrO DKOJOTMYECKOIO MBIIUICHUS, DKOJOTMYECKON KYJBTYPhI, OIBITA
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COITMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu |
0OIIECTBEHHON TIPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIEeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsSi COBPEMEHHON IMBUIM3AIUU: B €€
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B pEIICHUH ITI00ATBHBIX TPOOJIEM YCTONYUBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreYeHn: yCIOBH YCIIEUTHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMble 3HAHUSI IS



aHaM3a U OOBSCHEHMs SIBICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIANIMX B HEM WM3MEHEHHIH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIh30BaTh XMMUYECKHUE 3HAHUS ISl PELICHUS ITPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHATBHON AeITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HAUMMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHUST OOYYAOIIMXCS MEKIUCIUILTHHAPHBIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HayuyHbId (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOIIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCATbHBIC yaeOHbIe IEeNCTBUA (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecmeunBaronye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a30Bble JJOrHYecKmne JecTBUSL:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCCCTOPOHHE,

ONpeACIIAATE LU ACATCIIBHOCTH, 3alaBas HapaMCTPbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIIOJIbB30BATH
COOTBCTCTBYIOIINEC MMOHATHA JISA 00BICHEHUS OTACIIbHBIX (I)aKTOB u HBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKHUX peaKHI/II‘/’I;

YCTaHABJIIMBATH NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKHUC PACCYKACHUSA (I/IH,Z[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIISAATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pPaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYCHUS;

MPUMEHATH B IMPOIECCE MO3HAHUS HMCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CIMBOI) SJIECMEHTA,
XUMH4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pEleHHH Y4eOHBIX



IMO3HAaBAaTCJIbHBIX U MTPAKTUYCCKUX 3aa4, IPUMCHATE HA3BaAHHBIC MOACIIBHBIC ITPCACTABICHUA I
BBIABJICHUS XapPaKTCPHLBIX IMIPU3HAKOB U3y4aCMbIX BCIICCTB U XUMHUYCCKUX peammﬁ.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAaKu H
CHUMBOJIBI, (popMyIibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEMJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIILHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSTENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHMIO CBOICTB HM3y4aeMbIX BEIECTB,
peanu3aly y4eOHOro MpoekTa, u (hOpMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiiCTBHS:

CaMOCTOSITENIBHO IIJIAaHUPOBaThb M OCYILECTBIATH CBOIO IO3HABATEJIBHYIO NEATEIbHOCTD,
ompezensst e€ Lenu U 3aJaud, KOHTPOJIUPOBATh U MO MEpPE HEOOXOIUMOCTU KOPPEKTHPOBATbH
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,



BBIOMpATh Hanbosiee F((HEKTUBHBIN CMIOCOO UX PEIICHUS C YIETOM TOJYICHHS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,
OCYILIECTBIISITH CAMOKOHTPOJIb JAEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI IO XMMUU Ha yriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUIM IO OCBOEHUIO, MUHTEPIpPETAlUH U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3NMYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PEaJTbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yIbTaThl IPECTABIEHBI 110 TOaM
U3Yy4YECHUSI.

10 KVIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 MECTE U 3HAYEHUH OPTaHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00ecTeYeHNN YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUN
po0JIeM SKOJIOrMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B PA3BUTHUN MEIUIIMHBI,
CO3J1aHUM HOBBIX MAaTE€pHaJIOB, HOBBIX MCTOYHMKOB 3HEPIUM, B OOECIEUEHUU DPALMOHAIBHOIO
MPUPOIONIONIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATraroLIne
HOHSTHS — XAMHYECKUIN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, 0-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alusl aTOMHbBIX OpOUTasei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKas
CBSI3b, MOJIb, MOJIIPHASl Macca, MOJIIPHBINA 00BbEM, YTIIIEpOJHBIN CKeNEeT, PYHKIMOHAIbHAS TPYIIIA,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTYpPHasi M MPOCTPAHCTBEHHAs (F€OMETpUYecKas, ONTHYECKas), H30Mephl, TOMOJIOTHYECKUIA
psiA, TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA- M A30TCOAEPIKAIIME OPraHWYEeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPHH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MengeneeBa, Teopusi CTpoeHUs OpraHudeckux Bemiects A. M.
BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS SHEPTUU TIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XHMHUH, MUPOBO33PEHUECKHE
3HAHMS, JIeXKAIUe B OCHOBE IOHMMAHUS NMPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHMIA;
MPEJICTABICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIHi, TePMOJMHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aHMHOM BIUSHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTanTsl [ u Il pona); ¢pakromornueckue cBeAeHUs
O CBOWCTBax, COCTaBe, MOJyY€HUH U 0€30IacCHOM HCIIOJIb30BAaHUHM BaKHEUIIMX OPraHMYECKHX
BEIIECTB B OBITY M MPAKTHUYECKOM MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HayYHBIX HPHUHIIMIIAX
XHMHYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOJIA, TepepabOTKH HEPTH);

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKN OHATUN, YCTaHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOIMCTB OPraHMYE€CKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKUX BEIIECTB;



COCTaBJIATh YPABHEHUSI XUMHUECKUX PEAKLUI U paCKPhIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOIO OajaHca 3TUX PEaKIuid,
peakuii HFOHHOTO 0OMEHa MYTEM COCTABJICHUS UX TOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB s WIUIIOCTPALUU  HX
XMMHYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIIECTB IO MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIACCy/TpYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucremarnueckor HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS
JUI OTAEJIbHBIX MIPEICTABUTENEN OPraHMUECKUX BEIECTB (ITUIICH, alleTUJIEH, TOJIyOl, TIULEPHH,
ATUJICHIJIUKOJIb, (EHO, (POpMaANIbIETH I, alleTaIbJICT U], AllETOH, MypaBbUHAs KUCIIOTa, YKCYyCHas
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLKH, aJlaHUH, MaJlbTo3a,
bpyKTO3a, aHUIIMH, JUBUHUI, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHeE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJICHTHAasl U MOHHAs CBAA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemiecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pPa3IMYHbIX KJIACCOB OPTraHUYECKUX BEILECTB!
QJIKAHOB, LHMKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHUYECKHX PEaKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEJUHEHHM OT KPAaTHOCTH U THMa
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKU W MPAaKTUYECKOe NMPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh BJIQJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHUH, MOJICIMPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEpAallMd  MBICIUTEIbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NPEJCTaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepuaibHOrO €AMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHbIE 3HAHMS IO
OpPraHUYeCcKON XUMHHU i1 OOBSACHEHHS U MPOTHO3HPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

C(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraM u
YPaBHEHMSIM XUMHUYECKUX pEaKLUil C HMCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHYECKOH (hOPMYIIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;



c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
HKOJIOTHYECKOM 0€30MacHOCTH MOCHEACTBUS OBITOBOM W IMPOM3BOACTBEHHON JESTEIBHOCTU
YeJIOBEeKa, CBS3aHHOW C MepepabdOTKOM BEIIeCTB, HMCIIOJIb30BAaTh MOJYYCHHBIC 3HAHUS s
MNPUHSITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYaIUsIX, CBI3aHHBIX C XMMHUEIH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
HKCIEPUMEHT (TIOTyUYe€HHE U N3yUYeHHE CBOMCTB OPraHNYECKHUX BEIECTB, KAYECTBEHHBIC PEAKLIUU
YIIJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOIACOACPIKAIIMX OPraHMYECKUX BEIIECTB, PELICHHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 [0 PACTIO3HABAHUIO OPTaHUYECKUX BEIECTB) C COOIIOICHUEM MTPABIII
Oe3omacHOTO OOpallleHusi ¢ BEIIeCTBAaMU M JabOpaTOPHBIM 000pyAOBaHHEM, (HOPMYIUPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B Pa3IUYHONM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

coOiroAaTh MpaBWiia IKOJIOTUYECKU IIeIECO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
NEeSITETbHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOLIEH NPUPOAHON Cpensl U
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOIO JCWCTBUS HA >KUBBIC OPraHU3MbI OMpEeNEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbIch nokazatens [TJK;

aHATM3UPOBATh  IEJIECOOOPAa3HOCTh  MPUMEHEHHS  OPTraHWYECKHX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS COOTHOUICHHUS PUCK-TIOJTB3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMallnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aJadueil.

11 KVIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuuecKas XUMHUS OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: O MaTEPHATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TTI03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE Y 3HAYCHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK
u e€ poiu B OOECHEUCHMH YCTOMYMBOTO Pa3BUTHSA, B PEIICHUU TPOOIEM 3KOJIOTHUYECKOM,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECMEUEHHWH  PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHMSs, B GOPMHUPOBAHUH MUPOBO33PEHHS U OOIIEH KyJIbTYPHI YETOBEKA, 4 TAKIKE
9KOJIOTHYECKA 0OOCHOBAHHOT'O OTHOIIICHHSI K CBOEMY 37I0POBBIO M MIPUPOIHOM Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSITHUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHASI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIus
aTOMHBIX OpOHWTaNe, WOH, MOJEKYyJIa, BaJECHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasl pPelIETKa, XUMHUYECKas peaklus, pacTBOP, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
JJIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIIOBOI 3(h(PEKT XUMHUUECKON peaklny, CKOPOCTh XUMHUECKON
peakluuy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHbI (TEOpHUS DIEKTPOIUTHUECKOU
auccouranuu, nepuoauyeckui 3akoH .M. MeHneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS W INPEBPALICHUS HEPTrUU INPH XUMHUYECKHMX PEAKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU



XUMHUYECKHX SIBIICHUI; COBPEMEHHBIE NPEACTABIICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HaJAMOJIEKYJISIPHOM YPOBHSAX; NPEICTaBICHUS O MEXAHU3Max XUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O
XMMHUYECKOM PABHOBECHHM, PACTBOpAX U JUCIEPCHBIX cHcTeMax; (DaKTOIOrH4ecKue CBEIEHUS O
CBOWCTBaX, COCTaBE, MOJIyYEHUH U 0€30M1aCHOM HCIOJb30BAHUU BAKHEMIIMX HEOPraHUYECKHX
BEIIECTB B OBITY M MNPAKTHYECKOW MAEATENBHOCTH YeJIOBEKa, OOIIMX HAy4YHBIX MPHHIUIAX
XUMHUYECKOIO IPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISBIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIIUE IOHATHS IIPU ONHMCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONIPENENSTh BAJIEHTHOCTb U CTEIIEHb OKUCIICHNS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHasl, MOHHAsA, METajlInyecKas,
BOJIOPOJIHAS ), TUIT KPUCTAITIMUYECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BeLIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOU CBS3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PULUPOBATh: HEOPraHMYECKUE BEIIeCTBA IO HX
COCTaBY, XMMHMUYECKHE pPEaKLUUU IO PA3NIMYHBIM NIpU3HAKAM (YHUCIY U COCTaBy pPEarupyroLIux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluy, H3MEHEHHUIO CTENEeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPHHU IS KIacCU(UKALIMH N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIINMT;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH THepuoguueckoro 3akoHa JI. W.
MengeneeBa U JI€MOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHM: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKUX DJJIEMEHTOB IEpBOro—4erBéproro mnepuonos llepuoamueckonn cucremsr JI.H.
MeHieneeBa, UCNOIB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUYECKHE IOTYPOBHU,
«s-, p-, d-aToMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSHHS aTOMa,;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M X COCIMHEHUH 110
nepuonaM u rpymmnam Ilepuogudeckoit cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE TI'E€HETUYECKOM CBSA3HM MEXKIY
HEOPraHWYECKMMM BEILECTBAMM C IIOMOILBIO YPaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHUX
peaKkuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeakIHif; peakuuil HOHHOTO
oOMeHa MyTEM COCTABICHHMSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUi; peakuuit
THJIPOJIM3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA H
ATIOMHUHMUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHMYECKUX XapaKTepUCTUK, XapaKTep M3MEHEHUs CKOPOCTHU



XUMHUYECKON peakiuu B 3aBUCUMOCTU OT Pa3iIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOT'0 PAaBHOBECHUS MOJI BIUSHUEM BHEIIHUX Bo3aeucTBuil (mpuuuui Jle larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKHE PEAKLUH, JeKaIIue B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, oOOIIUMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; I€eCO00Pa3HOCTh MNPUMEHEHHUsT HEOPraHUYECKUX BEIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJIB3a;

c(OpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
PUPO/IbI — HAOIIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaabHbI U MBICIICHHBIH ),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUs [PUMEHATh OSTH 3HAaHUA [IpU
HKCIEPUMEHTAIBHOM HCCICIOBAHUM BELIECTB M S OOBSCHEHUS XHUMHYECKHX SIBJICHHIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSIMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
NOHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM IOHATUN «MaccOBast
JIOJIsl BEILIECTBA B PACTBOPE» M «MOJISIPHAsi KOHIIEHTPAIIMsI»; MAacChl BellecTBa Wi 00bEMa ra3a 1o
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3(h(pexra peakium; 3HAYSHUST BOAOPOAHOTO MOKA3aTEeNsl pACTBOPOB KUCIIOT U
HieJouel ¢ M3BECTHOM CTENEHbIO JuccolMaluu; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MaccoBOM J0y1el paCTBOPEHHOTO BELIECTBA WIIH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOJYKTa peakuu; OObEMHBIX OTHOILLIEHUH ra30B;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXKIEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIbIO HHIUKATOPOB,
U3YYEHHUE BIUSHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKOH peaklMu, pelleHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaMm «Mertamib» U «HemeTtamasl») ¢ coOmoeHneM IpaBuil
6e3omacHoro oOpallleHHs C BelecTBaMU U J1TaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTAaBIATh B pPa3nuyHOM (opme pe3ynpTaThl HIKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
71a00paTOpPHBIM 000PY0BaHUEM, OOPAIIIEHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU IO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, YKOJIOTHUYECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY M TPYAOBOW MIEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbBs, OKpYXKAroIe
IPUPOJHON cpeabl M JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPraHWYECKHX BEIECTB,
nonumasi cMbica nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil umHGopMmaruu, WHTEpHET W JApyrue), KPUTHYECKH aHATM3UPOBATH XUMHUYECKYIO
uHopMalrio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3a7a4en.

Kpumepuu oyenku npeomemnvix, memanpeomemHuslX u 1U4HOCHHBIX
pe3ynbmamos



JloCTHKEHHE JMYHOCTHBIX PE3yJIbTATOB OLEHMBAETCS HA KAuyeCTBEHHOM YpoBHeE (06e3
otMeTKH). CHOopMUPOBAHHOCTH METANIPEIMETHBIX U IIPEIMETHBIX YMEHHI OLIEHUBAETCs B Oaiiax
10 pe3yJIbTaTaM:

* CTapTOBOIl JTMAarHOCTUKM TOTOBHOCTH K HM3y4deHUIO mpeamera «M30paHHBIE TJIaBbl XHUMHH»
(mmarnoctuyeckas pabora B Havaje y4eOHOIO rojia, B X0J1e KOTOPOil MPOBEPSIOTCS MpeAMETHBIE
U MeTanpeaMETHbIE Pe3yJbTaThl MPEAbLAYIIEro rojaa). Pe3ynbrarthl CTapTOBOW TUATHOCTHKU
SIBIISTIOTCSI OCHOBAHUEM ISl KOPPEKTUPOBKU Y4EOHBIX IPOTPaMM M MHAWBUAYAIN3ALUU y4eOHOU
NESTENIbHOCTH (B TOM 4YHCIIE B paMKax BbIOOpa YPOBHSI M3y4YEHHUS MPEIMETOB) C Y4YETOM
BBIJIEJICHHBIX aKTyaJbHBIX IPOOJIEM, XapaKTEPHbIX JUIsl KJ1acca B LIEJIOM, U BBISBICHHBIX I'PYIII
pHCKa;

* TEKYIIEro KOHTPOJsl (yCTHbIE W THCHMEHHBIC OMPOCHI, TBOpYECKHE pabOThI, HAIUCAHUE
pedeparoB, yueOHBIC UCCIICIOBAHUS U y4eOHBIC MPOCKTHI, 3aJJaHMsI C 3aKPBITHIM OTBETOM U CO
CBOOOTHO KOHCTPYHUPYEMBIM OTBETOM — TIOJIHBIM U YaCTUYHBIM, WHIUBUIYAIbHBIC ¥ TPYIIIIOBBIC
(GOpMBI OIICHKH, CaMO- M B3aMMOOIICHKA, peduiekcusi U 1p.). Tekylias OIeHKa MOXET OBITh
dopmupyromei, T. €. TONICPKUBAIOUICH ¥ HANPaBIIONICH YCWIMS ydalierocs, |
JTUAarHOCTHUYECKOM, CIOCOOCTBYIONIEH BBISBICHUIO U OCO3HAHUIO YUHUTENIEM U Yy4alluMCs
CYIIECTBYIOIIUX NpoOJeM B 0OyueHUH. Pe3ynbTaThl TEKyIIeH OIEHKH SBJSIFOTCS OCHOBOH st
UHAMBUAYaAIN3allU y4EOHOM NEeATENbHOCTH U KOPPEKTUPOBKU HHIUBUAYAIBHOIO Y4eOHOIO
IUIaHa, B TOM YHCJIE U CPOKOB M3YUEHUS TEMBbI/pa3iesa/peIMETHOTO Kypca,

* TEMAaTUYECKOH OICHKH (BBIIIOJHEHHE MPOBEPOUYHBIX PA0OOT IO OTNEIBHBIM TeMaM MM OJIOKamM
TeM). Pe3ynbraThl TeMaTW4YecKOM OLIEHKM SBIISIOTCS OCHOBaHMEM Ul TEKYyLIeH KOppeKIHuu
yueOHOU NeSTEIIbHOCTH U €€ MHAUBUIyalIu3alluu;

* IPOMEKYTOYHOI'O KOHTPOJISL, KOTOPBIM ITPOBOJUTCA B KOHIE Ka)KJIOTO MOJYTrOAMs U B KOHIE
y4eOHOro rojila Ha OCHOBE PEe3YJIbTaTOB HAKOIJICHHON OIEHKHM M Pe3yJbTaTOB BBINOJIHEHUS
TEMaTHYECKUX IIPOBEPOUYHBIX padoT;

* UTOTOBOTO KOHTPOJISl, KOTOPBIM OCYIIECTBIISIETCS Ha OCHOBAaHWU PE3YJIHTATOB BHYTPEHHEH
(BBITIOJIHEHHWE UTOTOBOW pPabOTHI) W/WIM BHENIHEH OLIEHKH (MIPOXOKICHHE TOCYIapCTBEHHOM
utoroBou arrectanuu (I'MA)).



Cooeporcanue yueonoii npozpammeol

10ki1ace

I/I36paHHbIe rjiaBbl OpFaHI/I‘leCKOﬁ XUMHUH

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IlossBienue un Pa3BUTUC OpFaHHqCCKOﬁ XMMUH KaK HayKH. MecTo U 3HaYCHUE OpFaHquCKOﬁ XUMHH B
CHCTEME eCTeCTBEHHBIX HayK. B3aMMOCBSA3b HEOPraHUYECKUX U OPTaHUYECKHX BELIECTB.
XHUMHUYECKOE CTPOCHUC KaK IMOPAIOK COCAUHCHUA aTOMOB B MOJICKYJIC COTJIACHO UX BAaJICHTHOCTHU.
yrﬂepOHHHﬁ CKCJICT OpT: aHUYECKOM MOJICKYJIBI. 3aBHCHUMOCTh CBOMCTB BCIICCTB OT XHUMHUYCCKOI'O
CTPOCHUA MOJIEKYII.

MexnynaponHas W TpuBHajbHas HOMEHKIATypa M MPHUHLIMIBI 00pa3oBaHWsA Ha3BaHUMN
OPraHUYEeCKUX COCIUHECHUM.

Oco0eHHOCTH peaKIfii B OPraHUYECKON XUMUU. MeXaHU3MBbI MPOTeKaHUs peakiuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4YECKOW XUMUU. MeTOJT 3JIEKTPOHHO-UOHHOT'O U 3JIEKTPOHHOTO
OaslaHca B OpraHU4eCcKON XUMUHU.

Oco00eHHOCTH OPraHuYecKUX BellecTB

OcCOo0eHHOCTH BIIEKTPOHHOTO CTPOCHMS, XMMHYECKHX CBOMCTB M MOJIYYEHHUS YIJIEBOJOPOIOB.
BzauMHOe BIMsSHHE aTOMOB B MOJICKYJIax YIJICBOOOPOIOB. MexaHu3Mbl peaKuHﬁ paauKaJIbHOTO
3aMCIICHUA, BHGKTPO(I)I/IJ'IBHOFO MMPUCOCINHCHUA, 3H6KTpO(1)I/IJ'IBHOFO 3aMCLICHUS. OpI/IeHTaHI/IOHHBIC
3¢ (deKTH 3aMeCTHTENCH.

OCO66HHOCTI/I QJICKTPOHHOI'O CTPOCHUA, XUMHUYCCKUX CBOﬁCTB, MOJIYYCHHUA KHUCIOPOACOACPIKAIINX
OpraHUYCCKHUX BCIICCTB. B3aumHOe BIHAHHE aTOMOB B MOJICKYJIaX KHUCJIOPOACOACPIKAIIUX
OpraHNYCCKHUX BCHICCTB. MexaHU3MBI pCaKLII/II\/‘I HYKHGO(i)I/IJ'IBHOFO 3aMCIICHUA, HYKJ'IQO(l)I/IJ'IbHOFO
MIPUCOCMHCHUS, STCPUPHUKAITUH.

OCO0EeHHOCTH 3JIEKTPOHHOIO CTPOEHUS, XUMHMYECKHX CBOWCTB, MOJYYEHUS a30TCOJEpKaluxX
OpI‘aHI/I‘IeCKI/IX BCIIICCTB. B3aI/IMHOC BJINSIHHUC aTOMOB B MOJICKYHaX a30Tconep>1<amI/Ix OpFaHI/I‘lCCKI/IX
BellecTB. ['Maponu3 B OpraHu4ecKoi XUMUU

FCHCTI/I"ICCKaSI CBs3b MC)K,Z[y KJ1accaMunu OpFaHI/I‘lCCKI/IX BCIICCTB.

1l1lkaacce

N30pannbIe ri1aBbl 0011€il 1 HEOPrAaHUYECKOl XUMHUU

Teopernueckne 0CHOBBI 001eH XUMHUH

Ctpoenue BemiectBa. CoBpeMeHHass MoJie/lb CTpOeHUA aToMa. Kopnycky/lsapHO-BOJIHOBBIE CBOWCTBA
JleKTpoHa. [IpeAcTaBiieHHe 0 KBAaHTOBOW MeXaHHUKe.

[leprognyeckril 3akoH. PopMy/JIMpOBKa 3aKOHA B CBeTe COBPEMEHHBIX NpeJCTaBJeHUN O CTPOEHUH
aToMa. MHUpoBO33peHYeCKOe U HayyHoe 3HadyeHue [lepruoardeckoro 3akoHa /l. U. MeHzesieeBa.
JJ1eKTpOHHas NPUPOJja XUMUYeCKOH CBA3U. BU/ibI XMMUYeCKOU CBA3H, X BaXKHeHIMe XapaKTepUCTHKY,
CpaBHeHMe pa3/IMYHbIX BUI0B XUMHUYECKOM CBA3U.

CTpoeHUe TBeP/bIX TEJ: KPUCTA/UIMYECKHE U aMOpQHBIe BelllecTBa. [IpnurHbBI MHOT006pa3us BELECTB.
CoBpeMeHHble NIPe/ICTaBJeHUSA O CTPOEHUHU TBEP/BIX, )KUJKUX U ra3000pa3HbIX BelleCTB.

OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAaHUA XMMHUYECKHUX peaklIUi. JjleMeHTapHble peakuu. MexaHU3M
peakLuu. AKTUBUPOBAHHbIN KOMILIeKC. [IoHSATHe 0 BHyTpeHHeN 3Hepruu U SHTaJbIIUU. PaBHOBeCHbIE
COCTOSIHUS: YCTOMYMBOE, HEyCTOW4YMBOe, 6e3pa3snyHoe. Pojib cMelleHUss paBHOBecus B
TeXHOJIOTMYeCKUX Npolieccax.

Peak1uu B pacTBopax 3/1eKTPOJIMTOB. CBA3b KOHCTAHThI M CTENEHU JUCCOLMALI M.
OKHMCIMTENIBHO-BOCCTAHOBUTE/IbBHBIE Mpolecchl. IloHATHE 06 3J1eKTPOABMXKYILEH CHUJIe peaKLMH.
JJIeKTPOXUMHYECKUN psAJ, HANpsbKeHUH (aKTHUBHOCTHM) MeTaslIoB (pfAJ CTaHAAPTHBIX 3JIEKTPOAHBIX
noTeHlManoB). HampaBieHue OKUCAUTEbHO-BOCCTAHOBUTEIbHBIX peaKuil. 3aKOHbI 3JIEKTPOJIN3a.
Heoprannyeckasi Xumus

O6wuii 0630p 3JeMeHTOB — MeTa/lIoB. OCOGEHHOCTH CTPOEHUS M CBOHCTB MeTaJlJIOB TJIaBHBIX
noarpyni. 010Bo ¥ cBUHell. PU3nyecKue U XUMHUYeCKHe CBOMCTBa (peaKLMU C KUCJI0POJI0M, KUCJI0TaMu),
npruMeHeHue. Cosu os10Ba (II) u ceunna (11).



0co6GEeHHOCTH CTPOEHUST U CBOMCTB IMepeXoHbIX MeTa/yioB. Cepebpo U 30J10TO. PTyTh. PU3Hyeckue U
XUMHUYeCKHe (B3aUMO/JIEMCTBUE C KUCJIOPO/OM, CEPOH, XJI0POM, KUCIOTAaMU-OKHUCAUTESIMA) CBONCTBA.
[lonyyeHue U nprMeHeHUe PTYTU. AMajbraMbl — CIUIaBbl PTYTHU ¢ MeTassiaMu. Okcug ptyTu (1), ero
noJsiydeHue. Xaopua v uoaus prytu (I1).

06uIMit 0630p 3JIEMEHTOB — HeMeTaslJIoB. ['ayioreHsl. llenmHON MeXaHHW3M peaKIUU B3auMMO/IeHCTBUS
xJi0pa € BoopoAoM. O30H Kak OKUC/AUTeNb. [l03UTHBHAa M HeraTUBHAs poJib 030HA B OKpYKarwollel
cpene. BsauMoselicTBUe 030Ha C ajkeHaMM. [loHSAATHe 06 OpraHUYecKUX Mepokcuaax. [loHsaTue o
MOJIUCYJIbOUAX.

AMMHaAK Kak BOCCTaHOBUTeJb. B3auWMogjelicTBMe aMMHaka C aKTUBHbBIMHU MeTasllaMHU. XJOPUJbI
docdopa. Pochopucras u pochopHOBaTHUCTAS KUCJAOTHI U UX COJIU. DJIEKTPOHHOE CTPOEHHE MOJIEKYJI
yrapHOTO U yTJIeKUCJI0ro ra3da. HaxoxeHrne Kap60HATOB MarHus U KaJjbliys B pupo/e. biaropogHbie
rassl.

XuMus 4 )KU3Hb

O6u114e NpeACTaBJICHUA O NPOMBIIIJICHHBIX crocobax NMOJYUCHUA XUMUYCCKUX BCIICCTB. HI/IIlIeBI)Ie [[06aBKI/I, ux
Knaccmbm(aunﬂ. COBpeMEHHLIe (bHSHKO-XI/IMI/I‘{eCKI/Ie METOAbI YCTAHOBJICHUSA COCTaBa U CTPYKTYPhI BCIICCTB.
Kondepenuus "Xumus B Moeit Ku3HU"

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
No Has3zeanue pazoena Bcezo | Ilpakmuueckue | Konmponvuvie
n/n uacoe pabomot padomol
1 TeopeTuueckre OCHOBBI OPraHUYECKON XUMHUH 6
2 OCOOCHHOCTH OPTaHIMYECKUX BEIIECTB 28

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
No Has3zeanue pazoena Bcezo | Ilpakmuueckue | Konmponvnvie
n/n uacos padomul padomul
1 TeopeTrueckue OCHOBbI XUMUU 14
2 Heopranudeckast xumust 16
3 XuUMUs U KU3Hb 4

INOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Ne Hazpanune Ne Kon-
pasena pasena ypoKa Tembl ypoKkoB paszjiena BO
4acoB
1 Teoperuueckue 1 OCOOEHHOCTH OPraHNYEeCKHX BEIECTB 6
OCHOBBI 2 KpaTtHocTh XMMHueckoil cBsi3u. HachlleHHBIE 1 HEHACHILLEHHbIE
OpraHUYECcKOH COEJIHEHHUSL.
XUMHU 3 ITpocTpaHCTBEHHOE CTPOEHHE OPTaHUUECKUX COSAUHEHUIL.
4 TpuBHanbHas U panMoHalIbHAsE HOMEHKIIATYPbl OpraHMYeCKUX
BEIIECTB
5 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMHM B OPraHUUECKON
XUMHUH. MeTOJ1 3JIeKTPOHHO-HOHHOTO Oajlanca
6 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMHM B OPraHUUECKON
XUMHUH. METO/1 3JIEKTPOHHOTO OaaHca
2 OcobeHHOCTH 7 MexaHu3M peakiy PaJuKaJIbHOTO 3aMeIleHUs! 28
OpPraHUYECKUX 8 MexaHn3M 3J1eKTPOPHIBHOTO IPUCOEAMHEHNUS
BEICCTB 9 PagykanbHOE nprcoeinHeHne OPOMOBOIOPO/IA K aJIKeHaM
10 B3aumHoe BiMsiHEE aTOMOB B MOJIEKYJIaxX YTI€BOAOPOAOB




[MTonsitue 06 apomarnunocty. [IpaBuito Xrokkess.

1 HeGenzoniHple apoMaTHYECKUE CUCTEMBbI

12 MexaHu3M peakliy 3JIeKTPOHILHOTO 3aMeNCHUsI

13 [TpaBuia opreHTALMK 3aMECTHUTEINICH B peaKkIMsAX 3aMeLCHUs,
corJlacOBaHHasl M HECOIIAaCOBAHHAS! OPUEHTALIUSI.

14 Marnuiioprannyeckue coenuaenus. Peaktus ['punbspa

15 Me3aHu3M peakiy HyKJIeO(QUIBHOTO 3aMeleHUs]

16 [Tepokcuibl pocThix 3¢upos. [IpocTsie 3¢upsl peHonon

17 B3anmHoe BnusiHEEe aTOMOB ¥ Ipymi aToMoB. [lpencrasienue o
pE30HaHCe.

18 CpaBHeHHUE CBOWCTB CIIUPTOB U ()EHOJIOB

19 | MexaHu3M peakiuy HyKJICOQUILHOTO NPUCETMHEHHS

20 COCTaBJ‘IeHI/IevypaBHeHI/Iﬁ peakLuii B COOTBETCTBHUH CO CXEMaMH
npeBpalleHUI

21 OyHKIMOHAIBHBIE IPOU3BOIHBIE KUCIIOT: aHTHAPHUIIBI 1
XJIOpPaHTUIPHIBI

22 MexaHu3M peakiiy 3TepUPHKaIIN

23 | IlepokcuaHoe okuciIeHHe )KUpoB. [Iporopkanue sKupoB

24 COCTaBneHHepraBHeHHIZ peaxkuuii B COOTBETCTBUU CO CXEMaMHU
NpeBpaICHAIN

25 | Crepeonsomepus rekcos. Tayromepust

26 | XuMmHUecKas aKTUBHOCTb TIIMKO3MIHOTO THAPOKCHIIA

27 HI/I”l:‘pOCOG,I[I/IHeHI/IHZ CTPOEHHE HUTPO-TPYIIIBI, aKIIENTOPHBIC
CBOHCTBA HUTPOTPYIIIHI

28 Mertob! naCHTH()HUKAIIMN TIEPBUYHBIX, BTOPHIHBIX U TPETUIHBIX
aMHMHOB

29 | buosornyecky akTUBHBIE BEIIECTBA

30 | I'mxposin3 opraHNYECKHUX BEIIECTB

31 | I'enernueckas cBsI3b MKy KIIaCCAMU OPraHMYECKHX BEIECTB

32 COCTaBJ‘IeHI/IepraBHeHI/Iﬁ peaxnuii B COOTBETCTBHHU CO CXEMaMHU
TpeBpaICHAIN

33 COCTaBJ‘IeHI/IevypaBHeHI/II\/'I peaKIuii B COOTBETCTBUH CO CXEMaMHU
TpeBpaIIeHAH

34 Kondepernnus "Opranmyeckiie BenecTsa B MOeH Ku3HA"

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
Ne HasBanue Ne Kos-
pasnena pasnena ypoka TeMbl ypoKOB pazzena BO
JacoB
1 Teopernueckue 1 CoBpeMeHHasi MOJIeNIb CTPOEHUS aToMa 14
OCHOBBI XUMUU 2 IIpencraBiaeHne 0 KBAHTOBOW MEXAHHUKE
3 DNeKTpOHHBIE KOH(DUTYPALINH TTOJIOKUTEIBHBIX U
OTPHIIATEIILHBIX HOHOB
4 MupoBo33peHUecKoe U HayuHoe 3HaueHue [lepuonnyeckoro
3akoHa JI. 1. Menneneena
5 CpaBHeHHE pa3IMYHBIX BUJIOB XMMUYECKOH CBSI3U
6 CoBpeMeHHbIE MTPECTABICHNS O CTPOCHNUH TBEPIBIX, KHUIKAX U
ra3000pa3HBIX BEIIECTB
7 Pemenue 3a1a4 no pacteopam
8 IloHsiTHE O BHYTPEHHEN SHEPTUU U SHTAJIBIINU
9 TepMOXUMHUYECKHE PACUEThI
10 Poutb cMenieHnst paBHOBECHS B TEXHOJIOTHIECKHX MPOIECCax
11 CBs13b KOHCTAHTHI M CTENIEHN IUCCOLHALINN




12 [TonsiTue 00 3JIEKTPOABMKYILECH CHIIE PEaKLUU

13 | HanpaBneHue OKHCIMTEILHO-BOCCTAHOBHUTEINILHBIX peaKUil

14 3aKOHBI AJIEKTPOJIN3a

Heopraundeckas 1 OO0t 0630p EMEHTOB — METAJLIOB 16
XAMUA 2 Psn cTaHIapTHBIX YJIEKTPOJHBIX IOTEHLUATIOB

3 OJI0BO U CBHUHEIL]

4 OcoOEHHOCTH CTPOEHHSI aTOMOB IEPEXO0/IHBIX METAJLIOB

5 Cepebpo 1 30J10TO

6 PTyTb U ee coerHeHUs

7 OO0t 0030p IIEMEHTOB — HEMETAJLJIOB

8 LlenHO# MeXxaHU3M peaKkUy B3aUMOJICHCTBHS XJI0pa C
BOJIOPOIOM

9 B3anmopeiictBue 030Ha ¢ ankeHamu. [IoHsTHE 00 OpraHMYEecKUX
epoKCcUIax

10 [Tonsitue o moaucynbduaax

11 | B3aumojeiicTBHE aMMHaKa ¢ aKTHBHBIMH METalJIAMU

12 | Xnopuasl pocdopa

13 dochopucras u GochopHOBATUCTASI KHCIOTHI U X COJIU

14 DJIEeKTPOHHOE CTPOCHHE MOJIEKYJ YTapHOTO U YIIEKUCIIOro ra3a

15 HaxoxneHne kapOOHATOB MarHusi M KaJbLiUs B IPUPOJIE

16 bnaropoHbie rassl

17 OO61mue npecTaBiIeHNUs O MPOMBIIUICHHBIX CII0CO0aX MOTyYESHHs
XUMHYECKHX BEIIECTB

18 [TuieBbie 100aBKH, MX KJIacCU(PHUKALHS

XuMus U )KU3Hb 4

19 CoBpeMeHHbIE (PU3UKO-XUMUYECKHUE METO/Ibl YCTaHOBJICHHS
COCTaBa M CTPYKTYPbI BEIIECTB

20 Kongepenuus "Xumust B Moei )xu3Hu"




