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TIloacnumenwvnan 3anucka

PaGouas nmporpamma yueb6HOro Kypca pa3paboTaHa Ha OCHOBE

e ®denepaabHOrO0 TOCYAAPCTBEHHOTO 00pPa30BATEIBHOTO CTAaHIApTa CPEaHEro (TOJIHOrO)
obmero oopazoanus (YTB. mpukazom MOuH PO ot 17.05. 2012 1. Ne 413);

e [Ipuxazom ot 31 gekabps 2015 1. Nel1578 «O Buecennu uamenennit B ®I'OC  COOy;

e O@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpasoBanuu B Poccuiickoii
Denepauuny;

o DyHIaMEHTAIBHOTO s/Ipa CoAepKaHus o0IIero cpeanero odpasoanus U TpeboBaHuil K
pesynbTaTam  cpenHero (mosiHoro) oOmero 0o0pa3oBaHHs, MPEICTAaBICHHBIX B
®denepanbHOM TOCYAAPCTBEHHOM 00pa30BaTEbHOM CTaHIApTE CpeaHero (IOJIHOTO)
obmero oOpa3oBaHus;

e  Vuyeonoro miana MAOY «"'uMmHa3zust Ne56;

e [IlpumepHoii mporpamMmbl MO XUMHUHU cpeaHero obmiero oOpa3oBaHus,- (CTaHAapThl
BTOPOTO TIOKOJICHHMS), - 3-€¢ U3]1., mepepadborannoe — M.; [Ipocsemenue, 2012 1.;

e [Iporpammsl Bociutanust MAOY «I'umHazus Ne 56».

[IporpaMMma Kypca MOCIyKUT AJIs CYHIECTBEHHOTO YIIyOJICHUS U PACUIUPEHUs 3HaHUH TI0
XUMHUH, HEOOXOIUMBIX JUIsi KOHKPETH3AaIlMM OCHOBHBIX BOIIPOCOB OPTaHUYECKOW, OOIIeH u
HEOPTaHMYECKON XUMUU | JUIsI OOIIEro Pa3BUTHUS YICHHKOB.

Llenpb kypca:

Pa3BuTHe y yqamuxcsi HHTEpeca K XUMHYECKUM 3HAHUSIM, TTO3HABATEIIEHON aKTHBHOCTH H
CaMOCTOSITEIbHOCTH, YCTAaHOBKM Ha TNPOJOJDKEHHWE 00pa3oBaHus ©  (OpMHUpPOBAHUE
JTUAIEKTHYECKOTO TOHUMaHUs €IMHON KapTUHBI MUpA.

3agauu Kypca:

e CdopMupoBaTh y yJammxcs eJIOCTHOE CHCTEMHOE 3HAHHWE O TMPUYUHHO-CIIEICTBEHHBIX
CBSI35X MEXIY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU BEIIIECTB.

e Pa3BuBaTh MO3HaBaTeIbHBIE MHTEPECHl U HMHTEIIEKTYaJIbHBIE CIOCOOHOCTH, a TaKKe
CaMOCTOSITCIILHOCTh NMPUOOPETCHHUST 3HAHWKW B COOTBETCTBHH C  BO3HHKAIOIIMMHU
YKU3HEHHBIMH TOTPEOHOCTSIMH, 3aKPETUTh YMEHUS M HABBIKH KOMIIEKCHOTO OCMBICTICHHS

3HaHWH W MX MPUMEHEHHIO, PA3BUBATh Y YUAIINXCS YMEHHUSI CPAaBHUBATh, aHAJTU3UPOBATH
U JIeJIaTh BBIBOJIBI.

e JlaTh yyammuMcs BO3MOKHOCTh peain30BaTh CBOM HHTEPEC K BEHIOpAaHHOMY MpPEAMETY.

e (CoBepHIEHCTBOBAaTh YMEHHUS YYalllUXCS pAacCCMaTpUBATh SIBJICHUS W TPOLIECCHl BO
B3aUMOCBSI3HM, BBIICIATh TJIaBHOE B CIOXKHBIX 3a7adax, OTBIEKATbCS OT YAaCTHOCTEH
abCTparupoBaHUEM U 000OIIICHUEM.

e (OOecneunTh TMENATOTHYECKHUE YCIOBUSA IJs (HOPMUPOBAHMSI M PA3BUTHS KIFOUYEBBIX
KOMITETEHITU

e (CoBepHIeHCTBOBATh YMEHUS Pab0TATh C JTUTEPATYPON U CPEACTBAMHU MYJIbTHUMEIHA.

Kypc 6a3zupyercs Ha 3HaHUSIX, TOTYYAEMbIX YUAIIUMHUCS NIPH U3YYEHUH HIKOJIBHOTO Kypca
XUMHH, U HE TpeOyeT 3HaHUS TEOPETHUYECKUX BOIMPOCOB, BBIXOAAIIMX 33 PAaMKU IIKOJIBHHOM
nporpaMMsl. B To jxe Bpems Uil yCIEIHON peain3aiy 3TOro 3JeKTHBHOTO Kypca HE00X0AUMO,
4yToObI OOyyaromuecss BIIAACTH BaXHEUIIMMH BBIYMCIUTEIbHBIMH HABBIKAMHU, aJTOPUTMAMU
pEIICHUs] THUIIOBBIX XMMHUYECKHMX 3aJad, yMEJIU NPUMEHATh NPU PEIICHUH 3a1ad BaXKHEHUIIne
(du3nyeckne 1 XMMUYECKHE 3aKOHBI.



B kauectBe 0cCHOBHO# (hOpMBI OpraHU3alUK YI€OHBIX 3aHATUI TpeIaraeTcsi MpoBEACHUE
CEeMHMHApOB, HAa KOTOPBIX JAETCs KpaTKoe OOBSICHEHHE TEOPETHYECKOr0 Marepuana, a TaKkke
pelIeHHE 3a1a4 U YIPAKHEHUM 110 JaHHOU TeMe.

JIisi MOBBILIEHUS HMHTEpeca K TEOPETHMYECKUMM BOIIPOCAM M 3aKpEIUICHUS H3Y4EHHOTO
Marepuana, IPEeLyCMOTPEHBI YPOKHU-IIPAKTHUKYMBbI II0 COCTaBICHUIO CXEM IIPEBPALLCHUM,
OTPaXKAIOIIKX NEHETUYECKYIO CBSA3b MEXY KJIaCCAMU HEOPTaHUYECKUX U OPTraHNYECKUX BELIECTB
U COCTaBJICHMIO PAaCUETHBIX 3ajjay, C yKa3aHUEM CIIOCOOOB UX PEILEHMS.

ITpu pa3paboTke mporpamMmbl y4eOHOI0 Kypca akLEHT JeJIaliCsl Ha T€ BOIPOCHI, KOTOPhIE B
0a30BOM Kypce XUMHM CpEIHEH IIKOJIbI pacCMAaTPUBAIOTCA HEAOCTATOYHO IIOJIHO WM HE
paccMaTpUBAIOTCS COBCEM, HO BXOJAT B IPOTrPAMMBbI BCTYIUTENbHBIX 9K3aMEHOB B BY3bl. 3a1auu
U YOpaXHEHUS MOJOOpaHbl, TaK 4YTO 3aHATHS IO UX PEIICHUI0 NPOXOASAT MapajljIesIbHO C
M3Yy4aeMbIM MaTepUaJIoM Ha ypokax. bonblnHCTBO 3a1a4 U ynpaxkueHnuit B3sto u3 KMMos EI'D
IPEbIAYILNX JIET, YTO [MO3BOJISIET TOATOTOBUTH yyamuxcs k caade EI'D.

Oouan xapakmepucmuka yueoH0o20 Kypca
[Tporpamma yyeOHOTO Kypca 0OecrieqnBaeT:
* YIOBIETBOPEHUE MHAUBUIYabHBIX 3alIPOCOB O0YUYAIOLIUXCS;
* 0011e00pa30BaTEIbHYIO, OOIIEKYIBTYPHYIO COCTABIISIFOILYIO IPH MOJIYYEHUH CPETHETO OOIIETOo
o0Opa3zoBaHus;
* pa3BUTHE JUYHOCTH OOYYAIOMIMXCS, MX ITO3HABATEIbHBIX HMHTEPECOB, MHTEIUICKTYAIbHON W
LIEHHOCTHO-CMBICIIOBOH c(hepbl;
* pa3BUTHE HABBIKOB CaMOO0pa30BaHUs U CaMONPOEKTUPOBAHUS;
* yri1yOJieHue, pacliipeHne U CUCTEMAaTH3alMI0 3HaHUH B BEIOpaHHOM 0071aCTH HAyYHOT'O 3HAHUS
WM BUJIA AESTEIbHOCTH;
* COBEpIIIEHCTBOBAHNE UMEIOLIETOCS U MPUOOPETEHHE HOBOT'O OIBITA;
* I03HABATEIbHON AESTENbHOCTH, IPO(ECCHOHATIBHOTO CaMOOIIPEAETICHHS 00yYaroINXCS.
JlaHHas mporpamma rapaHTupyeT oOecleyeHHe eIMHCTBa 00pa3oBaTEIbHOIO MPOCTPAHCTBA 32
CYeT NPEEeMCTBEHHOCTH, WHTETpallM, IPEJOCTAaBIECHUS DPABHBIX BO3MOXHOCTEH M KauecTBa
o0Opa3oBaHusl.
Conepxxkannie [IporpaMMbl CTPOHWTCS € YYE€TOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIOBUM
0o0pa3oBaTeNbHBIX OpraHM3allMil, a TakXke C YYeTOM BOBJIEUEHHS OOydaroumMxcs ¢
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.
Conepxanre yueOHOTO 3JEKTHBHOTO Kypca MpPEACTABICHO JIMHEHHBIM CIIOCOOOM MOCTPOEHUS
y4eOHBIX MporpaMM. Y4eOHBIM MaTepuall BBICTPAWBAae€TCd B OJHOM JIMHUM U COCTOUT U3
MOCJIEIOBATEIbHO CBS3aHHBIX MEXIy c000i TmaB M TeM. Y4eOHbI MaTepuan Kakaon
MOCIIEAYIOLIEH TTIaBbl IBJSETCS JTOTMUYECKUM MPOAO0KEHUEM TOT0, UTO U3y4aaoCh B IPEIbLIYINN
ryaBe. DTo MO3BOJIAET SKOHOMUTh BpeMs, TOCKOJIBbKY UCKIIIOUaeTcs AyOJIupoBaHUE MaTepuaa.
[TporpaMMHBIif MaTepHal oTpakaeT BCE COBPEMEHHBIE 3alIPOChl 00IIEeCTBa:
e (QopmupoBanus (GyHIaMEHTAIBHBIX MPEICTABICHUH O MHpE, BKIIOYAIOIIUX HAPSATY C
¢bu3nuecKkuMu U OMOJOTMYECKUMH 3HAHUSIMU, HEOOXOAUMBINH 00beM XMMHUYECKHX 3HAHUH;
e (QopmMHupoBaHME XUMUYECKMX 3HAHUN Ba)KHBIX KaK Ui MOBCEHEBHOM KU3HU, TaK U JJIs
JESITEIbBHOCTH BO BCEX 00JIaCTSAX HAYKU, HAPOJHOTO XO31CTBA, B TOM YHCIIE HE CBA3aHHBIX
C XMMHEN HEMOCPEACTBEHHO.
XuMudeckoe 00pa3zoBaHre HEOOXOAMMO TAKXKE JIJISl CO3JaHuUs Y 00yUJaIoIMUXCs MPEACTaBICHUH O
PO XMMHHM B PEUIEHHM 3KOJOTMYECKUX, CHIPHEBBIX, YHEPrE€TUUYECKHUX, MPOJOBOIbCTBEHHBIX,
MEAMIMHCKUX MpobieM denoBedecTBa. LleHHOCTHBIE opueHTHpPHI [IporpamMmbl ompenensitoTcs
HANPaBIEHHOCTHIO HAa HAIMOHAILHBINM BOCIIUTATEIBHBIN Hcall, BOCTPEOOBAHHBIN COBPEMEHHBIM



poccuiickuM o0IIecTBOM M TrocygapctBoM. IlporpamMma mpemycMarpuBaeT obecreueHue
o0mieo0pa3oBaTeabHOM U OOIIEKYIBTYPHOH MOArOTOBKM Yydwamuxcs. [Iporpamma mno3Boiisier
PAaCKpBITh BEAyLIME HJEH U TEOPHUH XUMHYECKOW HayKH, (POpMHUpPYIOIIHE MHUPOBO33pPEHHE
ydanmxcsi — 3aKOH COXpaHEeHHsI Macchl U 3Hepru, llepmoanueckuit 3akon [[. . Menpaeneena,
Teopuss XMMHUYECKOTO CTPOEHUSA OPraHUYECKUX BelIeCTB, Teopus pacTtBopoB. llomyueHHbie
3HaHUS CO3JAIOT YCIIOBHS I TOHHMMAHMS 3aBHCHUMOCTH CBOMICTB BEILIECTB OT COCTaBa M
CTPOEHUS; 00YCIOBICHHOCTh MPUMEHEHHUS BEIIECTB UX CBOWCTBAMH;, MaTepHUAILHOE €IMHCTBO
HEOPraHWYECKUX U OPraHMYECKUX BELIECTB; BO3PACTAIOLICH POJIM XMMHUHU B CO3/JaHHHM HOBBIX
JEKapcTB U MAaTepuajoB, B SKOHOMMM ChIpbs, OXpaHe OKpyxatouiel cpeabl. CopepxkaHue
[Iporpammbl pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUSMU COBPEMEHHOHM IUIAKTUKUA U
BO3PACTHOM NCHXOJIOTMM M HANpPaBJICHO Ha pelIeHHe 334a4 1Mo (HOPMHUPOBAHUIO Y YyUAIIUXCS
HAyYHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIICHAYYHBIX METOJOB T[O3HAHUSA, MPAKTHUYECKOTO
IPUMEHEHHUS MOJYYEHHBIX 3HAHWM, CO3/IaHUuEe MEXIPEIMETHBIX CBS3€H ¢ nmpeaMeraMu obacteit
MaTE€MaTUYECKNX U TYMaHUTAPHBIX HAYK.
[Tporpamma yue6HOTO Kypca «/30paHHbIe BOITPOCH XUMHI» IPECTABICHA CIEAYIOIIUMHU
coJIepKaTeIbHBIMU KOMIIOHEHTaAMU:
Beenenue
YrineBogopoibl
Kucnoponcoaep:xaiiue opraHn4eckue BeIecTBa
A30Tcoaeprkalle OpraHnyecKue BeIleCTBa;
Crpoenue atoMa u nepuoanyeckuit 3akoH /.M. Meneneena
Crpoenue BelecTBa
XUMUYECKUE PEAKIINU
BemecTBa u ux cBoicTaa
XuMus B KU3HU 00IIIeCTBA.
[TpuHIMIBI 1 0OCOOEHHOCTHU cofepkanus [IporpaMmel:
® [IPUHIUN CUCTEMATUYHOCTH M TIOCJEIOBAaTEIbHOCTH IIpEAINoiaraeT BBIJCICHUE B
M3y4aeMOM MaTepuaje BEAYIIHX UIEH U TEOpHUid, BBICTPAUBAHUE JOTHUYECKONW CUCTEMBI
Kypca 1 yueOHOTo MaTepuana BHYTPU OJITHOU IJIaBbl, TEMBI,
® [PUHIUI CUCTEMHOCTHM U TIOCJIEIOBATEIBHOCTH MO3BOJIAET COXPAaHUTh COOTHOILIEHUE
MEXIY TEOPETUYECKUMHU TIOJOKEHUSAMH M IPAKTUYECKOW COCTaBIAIOLIEN Kypca.
Peanuzyercs B mocnenoBaTeIbHOCTH TEOPUHU, MPAKTHUKU, KOHTPOJSI U CaMOKOHTPOJIS
o0y4aromuxcs;
® T[PUHIUI HEMPEpPHIBHOCTU TO3BOJISET OPraHHW30BbIBaTh O0YYEHHE C OMOpPOIl Ha 3HaHUs
XUMHH, TIOJY4YEHHbIE HAa CTYIEHH OCHOBHOIO OOHIero oOpa3oBaHMs, a Takke Ha
KU3HEHHbIM onbpIT yuyamuxcs. Kpome Toro, OOnbLIyl0 pojib UIpalOT 3HAHUS,
c(hOpMUPOBAHHBIE IPYTUM MPEAMETHBIMU 00JIACTAMU;
® [PUHUUN JOCTYIHOCTH M WHIMBHIyaJU3allMM CTPOMTCA Ha Yydere Y4eOHBIX
BO3MOXHOCTeH oOydarouuxcs. [To3Bossier BbIOpaTh ONTHMAaiIbHO y4eOHBIM Marepua,
COOTBETCTBYIOIIUN BO3PACTHBIM, PU3NYECKUM, IICUXOJIOTHUYECKUM M MHTEIIEKTYaIbHBIM
ocobeHHOCTSIM oOyvaromuxca. OOyueHHMe XUMHMUYECKOMY COJEP)KaHUIO OCTaeTcs
JIOCTYIHBIM, HO TTO3BOJIIET YMCTBEHHO M MHTEJIEKTYaJIbHO pa3BUBaTh O0yYarOIINXCS;
® [PUHUUI BApUATHBHOCTH B OpraHU3allMM 00pa30BATENbHOM JEATETBHOCTH JIaeT
BO3MOXXHOCTb JJIsl Pa3jIM4YHbIX BApUAHTOB pealM3alli TEOPETUUYECKON M MPAKTUYECKOU
yacTH Kypca, HCXOIs U3 O00ECIeYeHHOCTH Kypca MaTepHaTbHO-TEXHUUYECKUM,
UH(POPMALIMOHHBIM, METOIMYECKUM O0ecle4eHneM, OCOOCHHOCTSAMHU pPAa3HBIX TPYII
yuanmuxcs B kinacce. [1o3BoisieT nckaTh KOHCTPYKTUBHBIE MYTH OpraHu3aluu y4eOHOM
JeSITEILHOCTH HE TOJIBKO YYHUTEINI0, HO U 00yJaromumcs;
e T[PUHIMI MHUHHMMakca B OpraHu3alud o00pa3oBaTeNbHON JEATEIBHOCTH IO3BOJISIET
00y4aromuMcsi OCBOUTH 0053aTEIbHYIO YaCTh pealn3yeMoil MporpamMmBbl.



B TO e BpeMs mporpaMma JIaeT BO3MOKHOCTb Pa3BUTHIO TBOPYECTBA, WHTEIUIEKTA

00y4aroIuXxcs Yepe3 y4yacTue B IPOEKTHOM IeATEIbHOCTH, UCCIEN0BATEIbCKON IESTEIbHOCTH, B
pELIECHUH 3a]a4 NOBBILIEHHOIO YPOBHS CJIOKHOCTH.
CucTeMHO — JI€ATEIILHOCTHBINA MOJIXOA, peanu3yemblii B [Iporpamme, mo3Bosser GopMHpPOBATH
JUYHOCTHBIE, METaIllpeIMETHbIE M INpPEAMETHbIE pe3yibTaThl, 0003HAUYEHHBbIE (heaepantbHbIM
rOCYJapCTBEHHBIM 00pa3oBaTEeIbHBIM CTAaHIAPTOM B MpeIMETHOH obsactu «EcTecTBeHHbIE
HAYKH» C y4ETOM MHJIUBUAYAIbHBIX OCOOCHHOCTEN 00yYaromuXxcs.

Onucanue mecma yueodnH020 npeomema 6 y4eOHOM niaHe

CornacHo yuyeOHOMY TUTaHY TUMHA3UH [T U3y4YeHUs1 ydeOHOro Kypca «/30paHHbIe T1aBbl
XUMHI» TSI CpeIHero oomiero oopazoBanus otBoauTcs 1 yac B Henmenmo B 10 kiacce (34 yaca B
ron) u 1 yac B Hegemo B 11 kiacce (34 yaca B ron).

[Tporpamma OyzeT peain3oBaHa B KilaccaX XMMHUKO - OMOJIOTHIECKOTO MPOQUIIS, TOITOMY
OJI1 aKTUBHU3AlLlMHU BOCIIPUATHA MATCpHajla Ha YPOKax aKTyaJlbHO IMPUMCHCHHUC HWMCIOIIHNXCA

KOMIIBIOTEPHBIX IIPOAYKTOB, JEMOHCTPALlMOHHOIO MaTepualla, 3aJaHui Ui YCTHOIO OIpoca
yyalmxcs, TPOeHUPOBOYHBIX YIPAXHEHHH, a TAKKE pPa3IUUHbIX 3JEKTPOHHBIX Y4EOHUKOB.

Yueono-memoouueckoe obecneuenue Kypca

1. Kapmora A.A., JIéskun A.H. Xumusa: 10 xmacc: npodriibHBIA ypOBEHB: yUYEOHUK ISt
yyamuxcs o0ie0pa3oBaTeNbHbIX yupexxaeHuil. — M. ; Benrana-I'pag, 2017.

2. Kapmosa A.A., JIéekun A.H. Xumus: 11 ximacc: mpoIbHEIN YpOBEHB: YUCOHHK IS
yyamuxcs ooiedpa3oBaTeNbHbIX yupexxaeHuil. — M. ; Benrana-I'pag, 2017.

3. Xumus: EI'D: YueOHo-cnpaBounsie Matepuanbl miusi 11 kmacca (Cepust «MTorobrit
KoHTpoJb: EI'O»). M.; CIIO.: IIpocBemienue, 2018.

4. Xumus: KTM: KonrtponbHo-TpeHHpoBOouHble Marepuansl st 11 kmacca (Cepus
«H rorossrit kouTposib: EI'D»). M.; CII6.: Ilpocsemenue, 2019.

5. Xumus: KTM: KonrtponpHo-TpeHHpoBouHble MaTepuanbl miud 11 kmacca (Cepust
«Utorosiit kouTpons: EI'D»). M.; CII6.: IIpocsemenue, 2019.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOJIO0M B CprKType JIMYHOCTHBIX
PE3YIbTAaTOB OCBOCHMA ITPEAMETA «Xumusg» Ha YPOBHE CPEAHETO 06mero O6pa3OBaHI/IH BBIJICJICHBI
CICOYIOIIUEC COCTABJIIKOIINUC: OCO3HAHHUC O6yanOH_[I/IMI/ICH pOCCHﬁCKOﬁ Fan(HaHCKOﬁ
HICHTUYHOCTHU; T'OTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOATCIBHOCTH W CaMOOIIPCACICHULO,
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOACTBOBATLCS IMPUHATBIMU B O6H.I€CTB€ [npaByujIaMHid M HOPMaMHM IIOBCACHHUA; HAJIUYHC
IMpaBOCO3HAHMUA, IKOJIOTUUECKON KYJbTYPBHI; CHOCO6HOCTB CTaBUTDb LECJIU U CTPOUTDH KU3HCHHBIC
I1IJIaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOpMUPOBAHHOCTH
OIIBITA O3HABATEIHPHOU U HpaKTquCKOﬁ ACATCIIBHOCTHU o6yqa}0umxc;1 B IIpOLECCC pCalnu3aliu
O6paSOBaTeJIBHOI>'I JACATCIIBHOCTHU.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHUMHES» OTPaKaT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
O6paSOBaTeJIBHOI>'I JACATCIIBHOCTH, B TOM YHMCJIC B 4HaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUusA O6y‘IaIOIJ_[I/IMI/IC}I CBOHUX KOHCTUTYIHOHHBIX IIpaB U 065138.HHO0TCI>1, YBaKCHUA K
3aKOHY U IIPAaBOIIOPAAKY;

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

TOTOBHOCTH K COBMECTHOI TBOp‘lCCKOfI ACATCIIBHOCTH IIpU CO3MaHUN y‘Ie6HBIX IIPOCKTOB,
peHICHUA yqe6HBIX 1 MO3HABATCJIBHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOINEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJEAWIO0 OTEYECTBEHHOM
XUMHH;

YBOXEHHUSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPHIOKEHUS
XHMHH, OCO3HAHHS TOTO, YTO JAHHbIE HAayKH €CTh Pe3yJabTaT MJIUTEIbHBIX HAOIIOJICHHM,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPYy/1a YYEHBIX U TIPAKTHUKOB;

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

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOT'O0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

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

TOTOBHOCTH OLICHUBAaTh CBOE ITOBEICHUE W IMOCTYIKM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHOro oOpasza >KHU3HH, HEO00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;



coOroIeHHsT MpaBWJI 0€30MacHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUA TOCJICACTBUI W HENPHUATHUS BPEIHBIX MNPHUBBIUCK (YHMOTPEOJICHUS aJKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PpELICHUM NPAaKTUYECKUX 33Jad COLMAIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3y4YeHHIO Ipodeccuil pa3auyHOTrO poja, B TOM YHCIE Ha
OCHOBC ITPUMCHCHUA MMPECAMCETHBIX 3HAHUH T10 XUMHU,

YBa)KEHUs K TPYAY, JIOJSAM TPYAA U pe3ysibTaTaM TPYAOBON AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY HHAMBHTyaIbHON TPAeKTOPUH 00pa3zoBaHus, Oyayei
Hqu)CCCI/II/I " peain3alnunu COOCTBEHHBIX KM3HEHHBIX IJIaHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPeOHOCTEH 00I1IecTBa;

6) K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAHUS TOCTHKEHUN XUMHUM JUIsl PELLIEHUs] BOTIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBUM U NPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

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

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUSI, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHnr IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH I COBPEMEHHON IMBUJIM3AIUU: B €€
T'YMaHUCTHYECKON HANpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B pEIICHUH III00ATBHBIX TPOOJIEM YCTONYUBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecreYeHn: yCIOBHMA YCIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOM(MOPTHOM KU3HU KAKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHMS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM HM3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCABbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

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

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHbIX cepax MpodecCHOHATBHOMN AeITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HaUMMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAOIIMXCS MEXTUCIUILTHHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOLECC, CUCTeMa, HayuyHbId (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOACHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpPCATbHBIC yaeOHbBIe IEeNCTBUA (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecmeunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITHH 00YJarOIIuXCs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 0a30Bble JJOrH4YecKme JelCcTBUSI:

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

ONpeACIIAATE HCIU ACATCIIBHOCTH, 3aJaBas HapaMCETpPpbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJbB30BATH
COOTBCTCTBYIOIINEC MOHATHUA IJISA 00BICHEHUS OTACIIIBbHBIX (baKTOB u ﬂBHCHHﬁ;

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

YCTaHABJIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IH,Z[yKTI/IBHBIe, ACAYKTUBHBIC, I1O aHaJIOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BHIBOJBI U
3aKJIIOYCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOI) SJIEMEHTA,
XUMHU4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pelIeHHH Y4eOHBIX



IMMO3HAaBAaTCIbHBIX U MTPAKTUYCCKUX 3a/1a4, IPUMCHATE HA3BaAHHBIC MOACIIBHBIC ITPCACTABICHUA I
BBIABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peammﬁ.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliICTBUS:

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

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENIbHO c(hOPMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM 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 HHPOpMALUU (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HWHTepHera),
aHATM3UPOBATHh HH()OPMAIHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHMCKE U OTOOpe
uH(popMaluu, He0OXO0AUMOM J1J1s1 BBITIOJIHEHUS YU4eOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

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

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C NPE3CHTAlUEN pe3yJIbTaTOB I103HABATEIILHOM EATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYEeCKOM paboOThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro MpoekTa, u (OopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiiCTBHS:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATH CBOIO IMO3HABATEJIBHYIO NEATEIbHOCTB,
ompezensst e€ Lenu U 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEO0OXOAUMOCTU KOPPEKTHPOBAThH
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,



BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHUS C y4ETOM MOJYUYCHHs] HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,
OCYILECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMHHU Ha yriiyOJEHHOM YpOBHE Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpeaMera
«XUMHUS» HaydHblEe 3HAHUSA, YMEHHS U CIOCOOBI JEWCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNI0 3HAHUM, BUJbI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U IPUMEHEHMIO
3HaHUH B Pa3NMYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XxuMuu npeMeTHbIE pe3ynbTaThl IPEICTABIEHBI IO TOaM
U3Yy4YECHUSI.

10 KVIACC

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

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 MECTE U 3HAYEHUH OPTaHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00eCTIeYeHUN YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA B PEIICHUN
po0JIeM SKOJIOrMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMH HOBBIX MAaTE€pHajoOB, HOBBIX MCTOYHHKOB HHEPIHH, B OOCCIICUYCHHH PAIMOHAIHLHOTO
MPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhl YEIIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO M IPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
TOHSITHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, 0-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3aus aTOMHBIX OpOUTasei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHMCIEHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAS] Macca, MOJIIPHBINA 00BbEM, YIIIEpOJHBIN CKENET, (PYHKIMOHAIbHAS TPYIIIA,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAllEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreOMEeTpHYecKas, ONTHYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
psiA, TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOJA- M A30TCOAEPIKAIIME OPraHUYEeCKHE COCAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
BbytnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS SHEPTUN TIPU
XUMHUYECKHMX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKHE
3HaHMS, JIe)KAlle B OCHOBE IMOHMMAaHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMHMUYECKUX SBIICHUM;
MPEJICTAaBICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIMi, TePMOJMHAMUYECKMX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3AUMHOM BIIMSIHUU aTOMOB M I'PYII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHbIi 2 dexTsl, opueHTanTsl [ u Il pona); pakronornyeckue cBeneHUs
O CBOWCTBax, COCTaBe, MOJyY€HUH U 0€30IMacCHOM HCIIOJIb30BAaHUHM BAXKHEUIIMX OPraHMYECKHX
BEUIECTB B OBITY M MPAKTUYECKOW MESITENbHOCTH YEelIOBEKa, OOLIMX HAYYHBIX MNPUHIUIAX
XHMHYECKOTO MPOU3BOICTBA (HA IPUMEPE MPOU3BOICTBA METAHOJIA, TTepepabOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTaHABIUBATh
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMMCAHUM COCTaBa, CTPOEHUS U
CBOIMCTB OPraHMYE€CKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUIA:

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



COCTaBJIATh YPABHEHUSI XUMHUECKUX PEAKLIUI U PaCKPbIBATh UX CYLIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX PeaKIlHid,
peakuii HOHHOTO 0OMEHa MYTEM COCTaBJICHUS UX MOJTHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKHUX BELIECTB M WUIIOCTPALUU HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIacCy/TpyIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucremarnueckoi HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUI OTAEJIbHBIX MIPEICTaBUTENIEH OPraHMUECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJYOJl, TIIMLEPHH,
ATUJICHIJIUKOJIb, (EHO, (POpMaANIbIETH I, alleTaIbJICT U], AllETOH, MypaBbUHAs KUCIIOTa, YKCYyCHAs
KHUCJIOTA, CTEApUHOBAs, OJEMHOBAas, NAJIbMUTHHOBAS KUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTO3a,
bpyKTO3a, aHUIINH, AUBUHNI, U30MPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJEHTHAs U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemiecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHUE, (PUINYECKHE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPXKIaThb HA KOHKPETHBIX MpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPhsS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
NO3HAaHUS — HaOJIOJEHUHW, W3MEPEHMH, MOJICIMPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM H
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  ONEpPAllMUd  MBICIUTEIbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IPUYNHHO-CJIEICTBEHHBIX CBSA3€H — /111 U3yUEHUS CBOMCTB BELIECTB M XUMUYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMU U
NPEJCTaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEJAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpPraHUYeCcKOi XUMHHU Il OOBSICHEHHS U MPOTHO3HPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

C(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl MO XMMHUYECKMM (opMmysraM u
YPaBHEHMSIM XUMHUYECKUX PEaKLHil C HMCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéTbl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;



c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, AHAJTU3UPOBATH U OIICHUBATH C MO3ULIUN
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATEIBHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIIeCTB, HMCIIOJIb30BATh MOJYYCHHBIC 3HAHUS IS
HNPUHITHUS TPAMOTHBIX PEICHUN TPOOJIeM B CUTYAlUsX, CBSI3aHHBIX C XUMUEI;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIy4YeHHE U U3yUYeHHE CBOMCTB OPraHNYECKUX BEIIECTB, KAUYECTBEHHBIC PEAKLIUU
YIIIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOACOACPIKAIIMX OPraHMYECKUX BEIIECTB, PELICHHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 M0 PACTIO3HABAHUIO OPraHMYECKUX BEUIECTB) C COOIIOICHIEM IIPABHIT
Oe3omacHOTO OOpallleHuss ¢ BEIIeCTBaMU M JabOpaTOpHBIM 000pyaOBaHHEM, (HOPMYIHUPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B pPa3IUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
aHAJM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH:

coOiroaaTh MpaBUiia HKOJIOTUYECKU IIeIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOMU
NEeSITeTPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOWIEH NPUPOAHON Cpensl U
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ACMCTBUS HA >KUBBIE OPraHU3MbI OMpPEeIEHHBIX
OpraHMYECKUX BEIIEeCTB, TOHUMas cMbich nokazatens [1K;

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

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJIEHANIPABICHHBIM MOUCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil HMH(poOpmanuu, HHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMI
3aJ1adeil.

11 KVIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUI: O MaTePHATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TTI03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE U 3HAUEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ pos B 0O0ECHEUCHMH YCTOWYMBOIO Pa3BUTHS, B PEUICHUU TMPOOJIEM SKOJOTUYECKOH,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3/JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECHEUEHHWH  PAIMOHAIHHOTO
MIPUPOIOTIONB30BaHMSs, B (DOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
9KOJIOTHYECKA 0OOCHOBAHHOT'O OTHOIIICHHSI K CBOEMY 370POBBIO M MIPUPOTHOM Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroNIne
MOHSITHUS — XUMAYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX OpOHWTaNe, WOH, MOJEKYyJia, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBaJICHTHAas, WOHHAs, MeETa/NInyeckas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi pelETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
JJIEKTPOJINTUYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(D(PEKT XUMUUECKONH pPeaKIiK, CKOPOCTh XUMUUYECKON
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUUYECKOU
auccouranuu, nepuoauyeckui 3akoH .M. MeHneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS M MPEBpPALICHUS YHEPIrUU NPU XMMHUYECKHX PEaKLHMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIlUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU



XUMHUYECKHX SIBIICHUI; COBPEMEHHBIE PEACTABICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSX; NPEICTaBICHUS O MEXAHU3MaxX XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O
XMMHYECKOM PABHOBECHHM, PACTBOpPAX U JUCIEPCHBIX cHcTeMaxX; (PaKTOIIOrH4ecKue CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJIyYEHUH U O€30M1acCHOM HCIOJb30BAHUU BAKHEHIINX HEOPraHUYECKHX
BEIIECTB B OBITY M MNPAKTUYECKON JAEATEIHOCTH YEIOBEKa, OOIIMX HAyYHBIX HPUHIUIAX
XUMHYECKOIO IPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISABIIATh XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABIMUBATb
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IIPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dopMyn BelIeCTB M ypaBHEHMH XHUMHUYECKUX pPEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHMSX, BHJI XUMUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAINIMUYECKOH PeIIETKH KOHKPETHOT'O BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHMH: KJIACCU(PULUPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMH M0 Pa3IUYHBIM MpH3HAKaM (YMCIy U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIpYrHe); CaMOCTOSITENIbHO BbIOMpAThb OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKALIMHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoauueckoro 3akonHa JI. W.
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTENBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKUX DJJIEMEHTOB IEpBOro—4erBéproro mnepuonos llepuommueckonn cucremsr .M.
MeHeneeBa, UCNOIB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «IHEPIreTUYECKHE MOAYPOBHUY,
«s-, p-, d-aToMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE SIHEPIrETUICCKUE COCTOSHHS aTOMa,;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB U MX COEIMHEHUH 110
nepuonaM u rpymnmnam Ilepuogudeckoit cucremsl /. M. MenzaeneeBa, BaJI€HTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XHMUIECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KIACCOB, MOATBEPXKAATh CYHIECTBOBAHUE TI'E€HETUYECKOM CBSA3H MEXKIY
HEOPraHWYECKMMH BEILECTBAMU C IIOMOILBI) YPAaBHEHHMM COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkImii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeakIHif; peakluil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMSI HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YPAaBHEHUH; peakuun
THJIPOJIN3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuMii ¢ yd4€TOM HX DHEPreTHYECKUX XAPAaKTEPUCTHUK, XapaKTep HU3MEHEHHUS CKOPOCTH



XUMHYECKON pEeakiuu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3jaencTBuil (mpunuui Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUYECKUE PEaKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECOO0PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METO/aX HAYYHOTO MO3HAHUS SIBJICHUN
PUPO/IbI — HAOIOICHNE, U3MEPEHNE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIICHHBIH ),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUs IPUMEHATh H3TH 3HAaHUA IIpU
HKCIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M s OOBSCHEHUS XHUMHUYECKUX SBICHUM,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM IIOHATUN «MaccoBast
JIOJIsl BEILIECTBA B PACTBOPE» M «MOJISIPHAsi KOHIIEHTPAIMsI»; MAaCChl BEIlecTBa WM 00bEMa ra3a 1o
M3BECTHOMY KOJIHMYECTBY BEILIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIUX B pEaKLUU
BEIIIECTB; TEIUIOBOTO 3(h(pexra peakium; 3HaYCHUST BOAOPOAHOTO MTOKA3aTesl PACTBOPOB KUCIIOT U
HieJiouel ¢ M3BECTHOM CTEeNeHbl0 Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JaHO B BUJE PACTBOpPA C ONPEACIIEHHON
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WIIH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOJYKTa peakuu; OObEMHBIX OTHOILLIEHHH ra30B;

c(OpMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTh XUMHUYECKUN
HKCHEPUMEHT (IIPOBEIECHUE PeaKUii HOHHOTO 0OMEHa, MOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI HHINKATOPOB,
U3Y4YE€HUE BIUSHUS pa3lIUYHBIX (AKTOPOB HAa CKOPOCTh XMMMYECKOH peaklMu, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaM «Mertamib» U «Hemeramnel») ¢ coOnrogeHreM IpaBul
6e3omacHoro oOpallleHus C BelecTBaMU U JTaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOJIOIATh MPaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0N U
71a00paTOpPHBIM 000PYIOBaHUEM, OOPAIIIEHNUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSAMH O
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, YKOJIOTHUECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY WM TPYAOBOW JEATEIBHOCTH B IIENIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKaIOIIeh
IPUPOJHON cpeabl M JOCTHXKEHHs €€ YCTOMYMBOrO pa3BUTHs, OCO3HABaThb OMNACHOCTh
TOKCUYECKOT0 JEHCTBUS Ha JKHUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPraHMYECKHUX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil umHGpopMmaiuu, WHTEpHET W Jpyrue), KPUTHUECKH aHATM3UPOBATH XUMHUYECKYIO
uHpopMalurio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU
3a7a4en.

Kpumepuu oyenxu npeomemmnuix, memanpeomemHuvix u 1UYHOCHMHBIX
pe3yibmamos



JloCTH)KEHHE JMYHOCTHBIX PE3yJIbTaTOB OILEHMBAETCS HAa KauyeCTBEHHOM YypoBHe (6e3
orMeTkH). CHopMHpPOBAaHHOCTH METANIPEAMETHBIX U MPEIMETHBIX YMEHHI OLICHUBAETCA B Oayax
10 pe3yJibTaTaMm:

* CTapTOBOM JIMAarHOCTUKMA TOTOBHOCTH K HM3y4YeHUIO Tpenmera «30paHHBIC TIaBBI XHUMEH
(ImarHoctuyeckasi pabota B Hayasne y4eOHOro rojia, B X0e KOTOPOH MPOBEPSIOTCS MPEAMETHBIE
U METalpeIMETHbIE PE3yJbTaThl MPEAbIAYLIEro roza). Pe3ynabTarbl CTapTOBOM IHAarHOCTUKU
SBIISIIOTCS OCHOBAHHUEM JIJIs1 KOPPEKTUPOBKHU YYEOHBIX MMPOTpaMM M MHJIMBUyaTU3allud yueOHOU
JEeSITeIBbHOCTH (B TOM 4YHCIE B paMKax BBIOOpa YpPOBHS H3YYEHHUS INPEIAMETOB) C YYETOM
BBIJICTICHHBIX aKTyaJbHBIX MPOOJieM, XapaKTEePHbBIX JUIsl Kjacca B LIEJIOM, U BBISIBICHHBIX TPYIIII
pHUCKa;

* TEKYIIETO KOHTPOJIA (YCTHbIE M THUCHMEHHBIE OMPOCHI, TBOpUECKHE pPaOOThI, HAMMCaHUE
pedeparoB, yueOHbIE UCCIEOBAHMS M y4eOHbIE MPOEKTHI, 3aJaHUs C 3aKPBITHIM OTBETOM H CO
CBOOOJIHO KOHCTPYHUPYEMBIM OTBETOM — MOJHBIM U YACTUYHBIM, WHIUBUTyaJIbHBIC U TPYIIIIOBHIC
(dbOopMBI OLIEHKH, CaMO- M B3aMMOOIICHKA, peduiekcust U 1p.). Tekymias OleHKa MOXET ObITbh
dbopmupytomen, T. €. TONISPKHUBAIOIIEH W HAMNpaBIAIONICH YCUJIUS ydyallerocs, u
JTUArHOCTHYECKOM, CIIOCOOCTBYIONIEH BBISBICHUIO M OCO3HAHHMIO YUUTEIEM U YYaluMCs
CYIIECTBYIOIUX MPoOIeM B 00yueHUHU. Pe3ynbTaThl TEKyIICH OLEHKH SBISIOTCS OCHOBOM ISt
WHAUBUAyaAIN3allMd y4eOHON NEeATENIbHOCTH M KOPPEKTUPOBKU WHIAMBUAYAIBHOTO Y4e€OHOTO
IUTaHa, B TOM YHCJIE€ U CPOKOB M3YyUEHHs TEMBbI/pa3ziesa/mpeIMETHOTO Kypca;

* TEMAaTUYECKOHN OIIEHKH (BBIIOJIHEHUE MPOBEPOUYHBIX PAOOT MO OT/ENbHBIM TEMaM MJIM 0JI0Kam
TeM). Pe3ynbTaThl TeMaTHMUeCKON OIIEHKHU SIBJISIOTCS OCHOBaHUEM Il TEKYIIeH KOppeKuuu
y4eOHO eI TEeNbHOCTH U €€ UHANBUTyaTu3alH;

* IPOMEXYTOUYHOT'O KOHTPOJISL, KOTOPBIM MPOBOJUTCA B KOHIE Ka)XJOr0 MOJYTOAusi U B KOHLE
y4eOHOTrO Trojia Ha OCHOBE PE3yJbTaTOB HAKOIUIGHHOW OIEHKM M PE3yJbTaTOB BBIMOTHEHUS
TEMaTHYECKHUX MTPOBEPOYHBIX padoT;

* UTOTOBOTO KOHTPOJISl, KOTOPBIM OCYIIECTBIISIETCS HAa OCHOBAaHUU pE3YJIbTATOB BHYTPEHHEH
(BBIMIOJTHEHNWE WUTOTOBOW pabOTHl) W/WIW BHEIIHEW OLEHKH (ITPOXOXKJICHHUE TOCYIapCTBEHHON
utoroBoii arrectauuu (I'A)).



Cooeporcanue yueonoii npozpammeol

10ki1ace

N30panHbIe IJ1aBbl OPraHUYeCKOM XUMHUU

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[losiBnenue u Pa3sBUTUC OpFaHI/I'{eCKOP'I XMMUH KaK HayKH. MecTo U 3HaYCHHE OpFaHH‘lCCKOﬁ XHUMHH B
CHUCTCME CCTCCTBCHHBLIX HAYK. BzaumocBs3n HCOPTraHNYCCKUX U OPraHNYCCKUX BCIUICCTB.
XHUMHUYECKOE CTPOCHUC KaK IMOPAAOK COCAUHCHUA aTOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTH.
yFHepOHHLIﬁ CKCJICT OpT: aHUYECKOM MOJICKYJIBI. 3aBUCHMOCTh CBOMCTB BC€IICCTB OT XHMHUYCCKOI'O
CTPOCHHUA MOJIEKY .

MexnaynapoaHass W TpHUBHAJIbHAsh HOMEHKIATypa W MPUHIUIIBI 00pa3oBaHUs Ha3BAHUIA
OpPraHUYECKUX COEIUHEHMII.

Oco0eHHOCTH peaKIfii B OPraHUYECKON XUMUU. MeXaHU3MBbI POTeKaHUs peakiuii. OKUCITUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKOW XUMUU. MeTOT 3JIEKTPOHHO-UOHHOT'O U 3JIEKTPOHHOT'O
OaslaHca B OpraHU4eCKON XUMUHU.

OCo0eHHOCTH OPraHUYeCKUX BellecTB

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMS, XHMHUYECKUX CBOMCTB M MOJYYEHHS YIIICBOAOPOIOB.
B3anMHOe BIHSIHHE aTOMOB B MOJICKYJax YIrICBOMOPOMOB. MeXaHM3Mbl PEakIMil pajuKalbHOTO
3aMEIIeHUS, ICKTPOPMIBLHOTO TPHUCOCTHHEHHS, MIeKTpoduibHOro 3ameniennsi. OpUeHTAIIMOHHBIC
3 deKxTh 3aMecTUTENEH.

OCOOGEHHOCTH BIIEKTPOHHOTO CTPOCHHUS, XUMUYECKHX CBOMCTB, MONYYEHHS KHUCIOPOACOIEPIKAIINX
OpPraHUYeCKUX BEIIeCTB. B3anMHOE BIMSHHE AarOMOB B MOJEKYJIaX KHCIOPOACOAEPKAIINX
OpPraHUYeCKUX BEIIeCTB. MeXaHHU3Mbl Peakiuii HyKJIeO(QUILHOTO 3aMelIeHHs, HYKICODHIHHOTO
HPUCOEANHEHHS, STePUPHUKAIHH.

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS, XHMHYCCKHX CBOWCTB, IOJYYCHHUS] a30TCOJCPIKAIINX
OpraHn4yeCKux BCIICCTB. BsaumHoOe BiausiHHE aTOMOB B MOJICKYJIaX a30TCOACPKAIUX OPraHUYCCKUX
BEIIeCTB. [ MAPOIN3 B OPraHUUECKON XHUMUH

I'eneTnyeckas cBsA3b MEKAY KilaCCaMHi OPTaHUYCCKUX BCILICCTB.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne Ha3zeanue pazoena Bcezo | Ilpakmuueckue | Konmponshvie
n/n uacoe padomul padomul
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH 6
2 Oco0eHHOCTH OPTaHNYECKUX BEIIECTB 28

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne HasBanue Ne Kos-
pasiena pasnena ypoKa Tembl ypoKoB paszjiena BO
4acoB
1 Teoperuueckue 1 OCO00EHHOCTH OpPraHNYECKUX BEIIECTB 6
OCHOBBI 5 Kparnocts xumunueckoit cBsi3u. HacrllieHHbIE 1 HEHACHIIIIEHHBIE
OpraHu4yecKou COEJIMHEHUS.
XAMHUH 3 [IpocTpaHCcTBEHHOE CTPOEHNE OPraHUYECKUX COCAMHEHUH.
4 TpuBuanbHas U palMoHaIbHasi HOMEHKJIATYPbl OPTaHUYECKHUX
BEILIECTB
5 OKHCITUTENEHO-BOCCTAHOBUTENLHBIE PEAKITUN B OPTaHUIECKOMN
XUMUHU. METOJT 2JISKTPOHHO-MOHHOTO OaaHca




OKHCIIMTENbHO-BOCCTAHOBHUTEIHLHEIC pcaknuu B OpFaHI/I‘{GCKOﬁ

6 XUMUH. MeTOA 3JIEKTPOHHOTO OanaHca
Ocobennoctu 7 MexaHN3M peakIiy PaJuKaIbHOTO 3aMEeIICHHS 28
OPTaHUIECKUX 8 MexaHn3M 31eKTPOPHUIBHOTO MPUCOCANHEHUS
BCILIECTB 9 PamukansHOE pHCcOeAMHEHIE OPOMOBOIOPO/IA K aJIKEHAM

10 B3anMHoe BIHsIHEE aTOMOB B MOJIEKYJaX YTICBOIOPOIOB

11 [MonsTHe 06 apomarnanoctu. [IpaBuno XroKkems.
HeOen3on1HpIe apOMaTHIECKUE CHCTEMBI

12 MexaHU3M peakIiy AIEKTPOIIIEHOTO 3aMEeIIeHHS

13 [IpaBuiia opueHTalMK 3aMECTUTENEN B pEaKLUsAX 3aMELICHHUS,
COTJIACOBAaHHAs M HECOIIACOBAHHAS OPUCHTALNSI.

14 Marnuiiopranmdeckue coeqmaeHus. Peaktus ['punbspa

15 Me3zaHU3M peakiiy HyKJIeo(QUIEHOTO 3aMEeIIeHHUs

16 IMepoxcumet mpocThix 3¢gupoB. IIpocTeie 23Gups! heHoToB

17 BzanMHoe BiusiHUE aTOMOB U rpynn aToMoB. [IpeacraBneHue o
pe30HaHCe.

18 CpaBHEHHE CBOIMCTB CHMPTOB U (DEHOIIOB

19 | MexaHu3M peakyuy HyKJICO(HILHOTO NPUCEINHEHHS

20 COCTaBJ‘IeHI/IepraBHeHI/Iﬁ peaxnuii B COOTBETCTBHHU CO CXEMaMHU
IpeBpaICHAN

21 DyHKINOHAIBHBIE IPOU3BOIHBIC KUCIIOT: aHTHAPHUIIBI 1
XJIOPAHTUAPUIBL

22 MexaHu3M peakiiy 3TepupHKaIIn

23 | IlepokcugHoe okucieHue )XUpoB. [Iporopkanue sxupoB

o4 COCTaBneHHe“ypaBHeHHIZ peaxkuuii B COOTBETCTBUH CO CXEMaMU
npeBpalleHUH

25 CrepeonsoMepus rekcos3. TayTomepus

26 XuMHU4YeCcKasi aKTUBHOCTD TJIMKO3UJIHOTO THAPOKCHIIA

27 HI/ITMPOCOGJZ[I/IHCHI/IHZ CTPOECHHE HUTPO-TPYIIILI, AKLENTOPHBIE
CBOWCTBA HUTPOTPYIIIIBI

28 Merto/p! HACHTH()UKAIMY IEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX
aAMHHOB

29 Bronornuecku akTHBHBIE BEIIECTBA

30 I'vapoIu3 OPraHMYeCKUX BEIIECTB

31 I'enernyeckas CBs3b MEXKAY KJIACCAMM OPraHUYECKHX BEIIECTB

32 COCTaBHeHHeVypaBHeHHIZ peaxkuuii B COOTBETCTBUH CO CXEMaMHU
npeBpalleHUH

33 COCTaBHeHHeVypaBHeHHIZ peaxkuuii B COOTBETCTBUH CO CXEMaMHU
npeBpalleHui

34 Kondepennus "Oprannyeckie BeniecTsa B MOeH xusHu"




