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ABTOpBI Kypca

KapaceBa Tarbsina BauecsiaBoBHa — cTapuiuii METOIUCT KaQeapbl €CTECTBEHHO-
HayuHoro oopazoBanus ['AY JII10 «COUPOy;

Kum Enena IlerpoBua — yuurens xumut MAOY «['umnuazus Ne 1 Okta0pbcKoro
paiiona r. CapaToBay», 3aCIlyKE€HHbIN yuuTenb PD;

MeabaukoBa Oabra Hukonaesna — yuurens xumMud MAOY «'umnazusg Ne 3»
®pyH3eHCcKoro paiioHa r. Caparosa.
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TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
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ITPOI'PAMMA
YUYEBHOT O (QJEKTHUBHOI'O) KYPCA
«XUMMUA: TEOPUSA U ITIPAKTHUKA»
JIJI1 OBPA3BOBATEJIbHBIX OPITAHU3ALIUH, PEAJIM3YIOHIUX
ITPOT'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA3OBAHMUA 10-11 KJIACC(bI)

HOACHUTEJBHASA 3AIINCKA

YueOHbIl (IEKTUBHBIN) Kypc «XMMHUS: TeOPpHsl M NMPAKTHKA» CO3JIaH B
[easX oOecrnedeHuss TPUHIMIIA BapHATHBHOCTH W y4YeTa WHIWBHUIYaJTbHBIX
noTpeOHOCTEe 00YyYarolMXCsl M MPU3BAH Peau30BaTh CIACAYIOUIYI0 (QYHKIHUIO —
BOCIIOJIHUTh U3Y4Y€HUE TpeameTa «XUMUs», HE BKIIOYEHHOTO B Y4UeOHBIN IIaH
0011e00pa3oBaTebHON OpraHu3alMil B TMpeaMeTHyro ooOnacth «EcrecTBeHHBIE
HayKu» Kak oOsi3aTeNbHbIA MPEeAMET B COOTBETCTBHUE B BBIOPAHHBIM Mpoduiiem
0o0yueHus.

YueOHbIN (9JEKTUBHBIN) Kypc «XUMHUS: TeOPUSl U MPAKTHKA» HA YPOBHE
cpenHero o6iiero oOpa3oBaHMs SABISETCS KYypCcOM IO BBIOOPY OOyYaromuxcs B
npeaMeTHoi obnactu «EcTecTBeHHBIC HAYKIY.

[Iporpamma y4eOHOTO (3JIEKTUBHOTO) Kypca « XHMHSA: TEOPHUS U MPAKTUKA)»
JUTsl 00pa30BaTENbHBIX OPTaHU3AIUH, PEATU3YIONTUX MPOTPAMMBI CPETHETO 00IIEero
obOpazoBaHnus (ganee — [Iporpamma), pazpabotraHa B COOTBETCTBUU CO CIEAYIONIUMU
HOPMAaTHUBHO-TIPABOBLIMU JOKYMEHTAMMU:

— @enepanbHbiil 3akoH Poccuiickoit @eneparuu ot 29 nexabps 2012 roma
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny» (¢ U3MEHEHUSIMH U
JOTIOJIHEHUSIMU )

— DenepanbHbIi TOCYJAPCTBEHHBINM 00pa30BaTEIbHBIM CTAaHAAPT CPEIHETO
oOmero o0pazoBaHMsi, YTBEPKICHHBIM TpUKa3oM MuHUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit denepamu ot 17 mas 2012 r. Ne 413 (¢ u3MeHEHUAMHU U
JOTIOJIHEHUSIMU )

— [lopsinok opranu3anuy U OCyIIECTBIIEHUSI 00pa30BaTEIbHOM S TENbHOCTH
10 OCHOBHBIM 00II€00pa3oBaTebHBIM IIporpaMmaM — 00pa30oBaTeIbHBIM
nporpaMmaM HayalbHOrO OOIIEero, OCHOBHOIO OOILEr0 M CpPEIHEro OOIIero
oOpa3oBaHusi, yTBEPKICHHBIM TprkazoM Mwunobpuayku Poccum ot 30.08.2013
roja Ne 1015 (c u3MeHEHUSIMH U TOTIOJTHEHUSIMH );

— CanlluH 2.4.2.2821-10 «CanutapHo-31U1eMUOJIOTHYECKUE TPEOOBAaHUS K
YCJIOBHSIM M OpTaHHU3aIlK 00y4eHUs B 00111€00pa30BaTEIbHBIX YUPEIKICHUIX)
(nanee — CanlluH), yTBep:k/IeHHbIM TOCTAaHOBJIEHHUEM [ JTABHOTO rOCY1apCTBEHHOTO
canutapHoro Bpada P® ot 29.12.2010 Ne 189 (c u3MeHEHUSIMH U JIOTTOJTHEHUSIMH ).

[Iporpamma yueOHOTO (JIEKTUBHOTO) Kypca 00€CIIeunBaET: yAOBIECTBOPEHHE

WHIUBUIYJTBHBIX 3aIIPOCOB 00YYAIOIINXCS; 00111e00pa3oBaTebHyIo,

OOIIEKYJIBTYPHYIO COCTABIISIONIYIO MTPU MOTYYCHUN
CpemHero o01ero oopa3oBaHus;



pa3BUTHE JIMYHOCTH OOYYAIONUXCs, WX TI03HABATEIbHBIX HHTEPECOB,
MHTEJJIEKTYyalIbHOM U IEHHOCTHO-CMBICIIOBOM c(hepsr;

pa3BUTHE HABBIKOB CAaMOOOPa30BaHUs U CAMOINIPOEKTUPOBAHUS;

yrayOeHne, pacuimpeHne 1 CUCTEMAaTU3aIUI0 3HAaHUH B BRIOpaHHOU 0071aCTH
HAay4YHOT'O 3HAHUS WJIM BUJIA IEATEIIBHOCTH;

COBEPIICHCTBOBAHUE HMMEIOMIETOCd W MNPUOOPETEHHE HOBOTO OIbITa
MO3HABATENILHON  JEATETbHOCTH,  NPO(PECCHOHATBLHOTO  CaMOOIpeneIeHuUs
00yJaroImmxcs.

[IporpaMma KOHKPETHU3UPYET COJAEpKAHHE MpeaMeTa «XuMHUs» U JaeT
IpUMEPHOE pacipeielieHne Y4eOHbIX YacoB IO COAepKaTEIbHBIM KOMIIOHEHTaM U
pazzienam/TeMam.

JlanHas mporpamma rapaHTUpyeT o0ecrieueHre eIMHCTBa 00pa30BaTEIbLHOIO
MPOCTPAHCTBA 3a CYET MPEEMCTBEHHOCTH, HHTEIPALINH, PEIOCTABICHUS PABHBIX
BO3MOXHOCTEH 1 KaueCcTBa 00Pa30BaHUsl, MOKET UCIIOJIH30BATHCS 00Pa30BaATEIHHON
opraHuzanme mnpu pa3paboTke 00pa30BaTEIbHON MPOrpaMMbl KOHKPETHOM
OpraHH3alnH.

Coneprkanue [IporpaMmbl CTPOUTCS C y4€TOM PETHOHATIBHBIX OCOOEHHOCTEM,
yCIIOBUM 00pa30oBaTeIbHBIX OpraHM3alui, a TakkKe C Y4eTOM BOBJICUEHUS
00y4aronuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBSI.

OcHosHas yenb N3y4eHUs1 y4eOHOro (3JIEKTUBHOI0) Kypca « XHMHUS: Teopust
U IPAKTUKA»

dbopMupoBaHUEe  TPEACTABICHUA O  XMUMHUYECKOM  COCTaBJISIOINICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHpA, OBJAJCHUE BAKHEHITUMU XUMHUUYECKUMHU
MOHATUSIMU, 3aKOHAMH U TEOPUSIMHU.

OcHogHule 3a0auu.

OBJIaJICHWE METOJaMH HAYYHOTO TMO3HAHUS ISl OOBSICHEHUS XMMHYECKUX
SIBJICHUW W CBOWCTB BEIIECTB, OLEHKH POJU XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYeHUH HOBBIX MaTePHUAJIOB;

BOCITUTAHWE YOEXKICHHOCTH B TMO3UTHUBHOM POJU XUMHUU B IKU3HU
COBPEMEHHOT0 00I1ecTBa, HEOOXOAMMOCTH TPAMOTHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M OKPYXKAIOILEH Cpeae;

MPUMEHEHUE TIOJYyYCHHBIX 3HAHUM i OE€30MacCHOrO0 HCIOJIb30BaHUS
BEILIECTB M MAaTEPHUAJIOB B OBITY, CETbCKOM XO35IMCTBE U HAa TPOU3BOJICTBE, PEUICHUS
MPAaKTUYECKUX 3aJlad B TOBCEJHEBHOM JKW3HU, MNPEAYNPEKICHUS SBICHUMH,
HaHOCAIINX BPeJl 3I0POBBIO YEJIOBEKA U OKPY KAlOIEeH cpeie.

OBILIAA XAPAKTEPUCTHUKA
YYEBHOI'O (QJIEKTUBHOI'O) KYPCA

Copepxanue ydeOHOro (PJIEKTUBHOIO) Kypca «XUMHUSI: Teopusi H
NPAKTUKA» MPEICTABICHO JUHEWHBIM CIIOCOOOM MOCTPOCHUSI yUEOHBIX MPOTPaAMM.
VY4eOHbll MaTepra BEICTPAUBAETCS B OJJTHOM JIMHUK M COCTOUT U3 TTOCJIEIOBATEIBHO
CBSI3aHHBIX MEXy CO0OI IJaB U TeM. Y4eOHbII MaTepual KaKIou Mocienyromen
IJIaBBI ABJISIETCS JIOTUYECKUM MIPOJIOJKEHUEM TOT0, YTO U3Yy4aJIOCh B MPEABITYIIHAN
riiaBe. DTO MO3BOJIAET SKOHOMHUTH BPEMs, MOCKOJIbKY UCKIIIOUAETCs AyOJIMpPOBaHHE
MaTepuasa. ITO akTyalbHO JUIS Kypca,



KOMIICHCUPYIOIIETO HE BKIIOYCHHBIE B Y4YEOHBIM IJIaH JAWCIUIUTMHBI W3
00s3aTEILHOTO TEpeyYHs YYEOHBIX MPEIMETOB, MPEAYCMOTPEHHBIX YUE€OHBIM
IJIAHOM, Ha U3YYEHHUE KOTOPOIrO OTBOJIUTCA 1 yac B HENEIIO.

[IporpamMHBIi MaTeprall OTpakaeT BCE COBPEMEHHBIE 3aIPOCHI 00IIECTBA:

dbopmupoBaHrs (GyHIAMEHTAIBHBIX MPEICTABICHUNA O MHUPE, BKIIOYAIOIINX
HapsaAy ¢ (QuU3NUeCKMMH W OMOJOTMYECKHUMH 3HAHWSIMH, HEOOXOIUMBIH 00BeM
XUMHYECKUX 3HAHUM;

(dbopMHpOBaHKE XUMUYECKHUX 3HAHUN BaXKHBIX KaK JIJIsl TOBCEIHEBHOM JKU3HHU,
TaK M I JIeATeIbHOCTH BO BCEX 00JACTSIX HAyKH, HAPOJHOTO XO3SICTBA, B TOM
YHUCJIE HE CBSI3aHHBIX C XMMUEW HETIOCPEICTBEHHO.

XuMuyeckoe 00pa3oBaHHE HEOOXOAMMO TakkKe JUid CO3JaHHUS Y
OOy4JaromMxcs MPEJICTABICHUNA O PO XUMHUH B PEHICHUH 3KOJIOTHYECKHUX,
CBIPBEBBIX, DJHEPreTHYECKUX, TMPOJOBOJIBCTBEHHBIX, MEIUIUHCKUX MpooOiieM
YeJI0BEUECTBA.

L{ennocmmuule opuenmupwol IIporpaMMsl OIPENEIISIIOTCA HAIPABIEHHOCTBIO HA
HallMOHAJIbHBIA ~ BOCHUTATENbHBIA  HJ€aNl, BOCTPEOOBAHHBI COBPEMEHHBIM
POCCHIICKHMM 0O0ILIECTBOM U TOCYAAPCTBOM.

[Iporpamma mipeaycMaTpuBaeT oOecrnedeHue o0011eo0pa3oBaTeibHON U
OOIIEKyIbTYpHON TOJATOTOBKM Yywamnuxcs. [Iporpamma moO3BOJISIET PacKpHITh
BEIyIIUE UJIEW U TEOPUU XUMHUYECKON HayKH, (OPMHUPYIOIIUE MHUPOBO33PEHUE
yJamuxcsi — 3aKOH COXpaHEHUsI Macchl U 3Hepruw, llepuonnuecknii 3akon /1. U.
MenpneneeBa, Teopuss XMMHUYECKOTO CTPOCHHMS OPTaHUYECKUX BEIIECTB, 1eopus
pacTBOpOB. [lonydeHHbIE 3HAHUS CO3JAIOT YCIOBUS JJIsl TIOHUMAaHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT COCTaBa U CTPOEHUS; 00YCIOBICHHOCTh TPUMEHEHUS BEIIECTB
MX CBOMCTBaMHU; MaT€pUATbHOE €IMHCTBO HEOPTraHUYECKUX
U OpPraHMYECKUX BEUIECTB; BO3PACTAIONIIEH POJIU XUMHUHU B CO3JaHUU HOBBIX
JIEKApCTB U MATEPHUAJIOB, B 3KOHOMHUHM CBIPbS, OXPaHE OKPYKAIOILIEH CPEbI.

Conepxanue IIporpammbl pa3paboOTaHO B COOTBETCTBUU C TPEOOBAHUSIMU
COBPEMEHHOW OUIAKTUKU M BO3PACTHOM TMCHUXOJIOTMM M HANPABJICHO HA PEIICHUE
3amady 1o (OPMHUPOBAHUIO y YYAIIMXCS HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIlIeHaYyYHBIX METOJ0OB TMO3HAHUSI, MPAKTUYECKOIO0 MPUMEHEHHS MOTyUYeHHBIX
3HAHUW, CO3JIaHME MEXIPEAMETHBIX CBA3ed ¢ IpeaMeramMu  oOJiacTei
MaTeMaTHYECKUX U TYMaHUTaApPHBIX HAaYK.

[Iporpamma yueOHOTO (9JIEKTUBHOTO) Kypca « XUMUSI: TEOPUsl U
NMPAKTHKA» NPEACTABIICHA CIAEIYIOINMHU COJIEPKATETbHBIMA KOMIIOHEHTAMMU:

BBenenue; YrneBonopos;

Kucnopoaconep:xamme oprannueckme

BEIlIECTBA; A30TCO/IEpPKAIINE OPTraHUYECKHE

BEILIECTBA;

Ctpoenue aroma u niepuoauueckuit 3axon J1.1.

MenneneeBa; CTpoeHHE BENIECTBA; XUMUUYECKUE PEAKIINY;

BemecTBa 1 ux cBolicTBa; XMMHS B )KH3HU OOIIECTBA.



Ipunyunsvi u ocobennocmu cooepoicanus llpoepammel:

OPUHIIMI ~ CUCTEMAaTUYHOCTH M TOCIEOBATEIBHOCTH  MPEANOJiaracT
BBIJICJICHHE B M3Yy4a€MOM MaTepuajie BEAYIIUX HJEH W TEOpUH, BBICTPAUBAHHE
JIOTUYECKOM CUCTEMBI Kypca U y4eOHOro mMaTepuana BHYTPU OJHOU IJIaBbl, TEMBI.
[IpyHUMIT  CHCTEMHOCTH M IOCJIEIOBAaTEIbHOCTH  MO3BOJISIET  COXPAHUTH
COOTHOIIICHHE MEXAY TEOPETUUYECKUMHU TMOJOXKEHUSIMU U  MPAKTHYECKOU
COCTaBJISIIONIEN Kypca. Peanmsyercss B MOCIENOBAaTEIbHOCTH TEOPUM, MPAKTUKH,
KOHTPOJISL U CAMOKOHTPOJISI 00yUYarOIIUXCS;

IOPUHIIMI HEMPEPHIBHOCTH MO3BOJISIET OPraHU30BbIBATH 00YUYEHUE C OMOPOi
Ha 3HAHUS XMMHH, MOJTYYEHHBIE HA CTYIMEHSIX HAYaJIbHOTO OOLIETr0 U OCHOBHOIO
oOmero oOpa3oBaHMs, a TAaK)K€ Ha >KMU3HEHHBIM onbIT ydammuxcs. Kpome Toro,
OOJBUIYIO POJIb WrparoT 3HAHUA, CPOPMHUPOBAHHBIE JAPYTUM MPEIMETHBIMU
001aCTSIMH;

MPUHIUI JOCTYIHOCTH U WHIUBHUAYyATU3allUd CTPOUTCS HA y4yeTe y4eOHBIX
BO3MOXKHOCTEl oOyuwaronuxcsi. Ilo3BossieT BbIOpaTh ONTUMAJIBHO —Y4YEOHBIH
MaTepuai, COOTBETCTBYIOLIMN BO3PACTHBIM, (PU3MUECKHM, MCUXOJOTUYECKUM U
HMHTEIJIEKTYaJIbHbIM  OCOOCHHOCTSM oOydyaromuxcs. OOydeHHEe XUMHUYECKOMY
COJZIEpPKAHUIO OCTAETCS JOCTYIIHBIM, HO ITO3BOJIIET YMCTBEHHO U MHTEJUIEKTYAJIBHO
pa3BUBaTh 00yYarOLIUXCS;

IPUHIMI BapUaTUBHOCTH B OpPraHU3ALMHU OOpPa30BATENbHOW JEATEIBHOCTH
JAeT BO3MOYKHOCTH JUJISl PAa3IMYHBIX BapUAHTOB pealM3alUd TEOPETUUYECKON U
NPaKTHYECKOHN YacTH Kypca, UCX0/s U3 00€CIIEYeHHOCTH Kypca MaTepHaibHO-
TEXHUYECKUM, UH(POPMALIMOHHBIM, METOANUYECKUM 00eCIIeYeHHEM, OCOOCHHOCTSIMU
pa3HbIX rpymnn ydamuxcs B kiacce. [lo3BosisieT uckarb KOHCTPYKTUBHBIE MYTH
OpraHu3aluy y4eOHON AesITENbHOCTHA HE TOJIBKO YUUTEI0, HO M 00yUYaroIIUMCS;

OPUHIMI MHHMMakca B OpraHu3aludd oOpa30oBaTeNbHON JeATEIbHOCTH
MO3BOJISIET  OOYYAIOHIMMCSL  OCBOMTH  OOS3aTE€NIbHYIO YacTh  pealn3yemMou
nporpaMmsl. B To ke Bpemsi mporpaMma 1aeT BO3MOXKHOCTb Pa3BUTHIO TBOPUYECTBA,
MHTEIJIEKTa 00yYallluxcsl 4yepe3 yyacTHe B IPOCKTHOM eSATeIbHOCTH,

B HCCJIEIOBATEIBCKON AEATENBHOCTH, B PEIIEHUH 3aa4 [TOBBIILIEHHOIO YPOBHS
CJIOKHOCTH.

CucTteMHO — JIESATENBHOCTHBIM TOAXOJ, peanuzyeMmbld B IIporpamme,
no3BOJIsIeT (OPMUPOBATH JIMYHOCTHBIE, METANPEIMETHbIE U  MpeJAMETHbIC
pe3ynbTaThl, 0003HaYEHHBIE (eaepaTbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHAApPTOM B TMpeAMETHOW oOsiactu «EcTecTBEHHbIE HAyKHW» C Y4ETOM
WMHAUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaroUIXCs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero oOrmiero oopa3oBaHusi y4eOHbBIN (IIEKTUBHBIN) KypC
«XUMHUSA: TeOpHs ¥ MPAKTHKA» SBISICTCS KYpCOM IO BHIOOPY OOydYarOIIMXCS B
npeaMeTHoN obnacTu «EcTecTBeHHbIE HAYKI.

[TporpamMma y4eOHOTO (3JIEKTUBHOT0) Kypca « XMMMS: TEOPUS U MPAKTHKA)
paccuntana Ha 70(68) yueOHBIX 4acoB, Ha H3yYEHHUE Kypca B KaXJI0M



KJIacce mpesmnonaraeTcs BoIAeauTh 1o 35/34 wacoB (1 uwac B Hememto, 34(35)
y4eOHBIX HENIETh).

IMNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS
YUYEBHOTI'O (QJIEKTUBHOI'O) KYPC «Xumusi: Teopusi 1 NpaKTHKA)

[InanupyemMblie pe3yabTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO (3JIEKTUBHOTO)
Kypca «XMMHSI: TeOpPUS M NPAKTHKA) YTOUHSIOT U KOHKPETHU3UPYIOT 00Iiee
MOHMMAHUE JINYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3yJNbTaTOB KakK C
MO3ULINNA OPraHU3alUHu UX TOCTUKEHUS B 00pa30BaTENbHON IEATEIbHOCTH, TAK U C
MO3ULIANA OLEHKH JOCTHKEHHS 3TUX PE3YyJIbTaTOB.

PesynbraTel m3ydeHHss y4eOHOTO (RJIIEKTUBHOTO) Kypca II0 BBIOODPY
00yJaronuxcst TOJKHBI OTPaXKaTh:

pa3BUTHE JIMYHOCTU OOYYaIOIIMUXCSA CPEICTBAMHM IPEAaraeMoro Jyis
M3yUYeHHS yUeOHOI0 MpeIMETa, Kypca: pa3BUTHE OOIIEH KYJIbTYPhl 00y4arOIUXCs,
1754 MHUPOBO33pEHUS, LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE
MO03HABATENBHBIX, PETYISITUBHBIX U KOMMYHUKAaTUBHBIX CIIOCOOHOCTEN, TOTOBHOCTH
Y CIIOCOOHOCTH K CaMOPa3BUTHUIO U MPOPECCUOHATBHOMY CaMOOIPEIEIICHHUIO;

OBJIAJICHHE CHCTEMAaTUYECKUMHU 3HAHUSMHU M TOPUOOPETEHHE OMbITa
OCYIIECTBIICHUS 11€J1IeCO00Pa3HON U pe3yIbTaTUBHOM IE€ATEIbHOCTH;

pPa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BaHUIO, OBIIAJCHUIO
KJIFOUEBBIMH ~ KOMIIETEHTHOCTSIMH,  COCTABJISIOIIMMU  OCHOBY  yYMEHWUS:
CaMOCTOSITEILHOMY TPUOOPETEHUIO M HMHTETPAllMK 3HAHWM, KOMMYHUKALUA U
COTpyAHHYECTBY, J(PGEKTUBHOMY  pemieHuto  (pa3pemieHuro)  mpoodiieM,
OCO3HAaHHOMY  HCIIOJIb30BAaHUIO HMH(GOPMAIMOHHBIX M  KOMMYHHMKAIMOHHBIX
TEXHOJIOTUN, CAMOOPTaHU3alIMU U CAMOPETYJISIINH;

obecrieyeHne akKaJIeMUYECKOW MOOUIBHOCTH U (WJIM) BO3MOXKHOCTH
NOJI/IEP>)KUBATh N30paHHOE HalpaBlieHue 00pa30BaHMUS;

obecnieueHue mpohecCuoHaTbHON OPUEHTAIUN

oOyuaroruxcs. Ilnanupyemvle 1uuHoCmHblE pe3yTbmamol

JIM4HOCTHBIE pe3ybTaThl BKIIOYAIOT:

POCCHICKYIO IPaXkIaHCKYIO0 UAEHTUYHOCTD (MIeHTU (UKL ce0s B KAaUeCTBE
rpaxxaanuHa Poccum, ropocte 3a JOCTHIKEHHSI PYCCKHMX YYEHBIX, 32 PYCCKYIO
HAyKy, OCO3HAHME U OIIYIIEHUE TMYHOCTHON CONPUYACTHOCTH CYIbOE POCCUIICKOTO
Hapoaa). Oco3HaHHOE, YBaXUTEJIbHOE U JOOpOXKeNaTeabHOE OTHOILICHHE K
UCTOPHUH, KYJIbTYpE, PEIUTUHU, TPAAULIMM, S3bIKaM, LIECHHOCTSIM HapoaoB Poccuu u
HapOJI0OB MUDA;

C()OPMUPOBAHHOCTHh  IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHON NMPAKTUKH;

c(hOpPMUPOBAHHOCTh ILIEHHOCTH 30pPOBOr0 M 0€30MacHOro 00pa3a >KU3HHU;
WHJUBUTyaJIbHASI ¥ KOJUICKTUBHAS 0€30MMaCHOCTh B UPE3BbIYAHBIX CUTYAIIHSX;

c(OpPMHPOBAHHOCTh OCHOB 3KOJIOTHYECKOW KYJBTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUICHHUS;

OCBOCHHOCTb COLMAJIbHBIX HOpPM, MpaBWi MOBEACHUS, pojied U QpopMm

COLIMAJIbHOM KHU3HU B TPYIINAx U COOOIIECTBAX;



OCO3HAaHHOE, YBOXXUTEIbHOE U JOOpOXKEIaTeIbHOE OTHOIICHHE K JIPYrOMY
YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpe, S3bIKY, BEpe, IPaKJaHCKON
no3ulMi. ['OTOBHOCTH W CIOCOOHOCTh BECTH JOHUAJOT C JPYTUMU JIOABMHU U
JOCTUTATh B HEM B3aUMOTIOHUMAHWS;

pa3BUTOE MOPAIbHOE CO3HAHWE W KOMIETEHTHOCTh B PEIICHUH MOPAJIbHBIX
po0JieM Ha OCHOBE JIMYHOCTHOTO BbIOOpA, (hOpMUpPOBaHHE HPABCTBEHHBIX UYBCTB
U HPaBCTBEHHOI'O MMOBEJEHHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIICHHUS K
COOCTBEHHBIM MOCTYIKAM;

ACTETUYECKOE, SMOIIMOHAIBHO-IIEHHOCTHOE BUJIEHUE OKPY>KAIOIIIETO MUPA;
CIOCOOHOCTH K AMOILMOHAIbHO-IIEHHOCTHOMY OCBOCHHIO MHpA.

1 Inanupyemvle memanpeomemubie pe3yabmanol

MeTtanpenMeTHbIe Pe3yJIbTaThl BKIIIOYAIOT TPU IPYIITBI YHUBEPCATBHBIX
Y4EOHBIX JEHCTBUM.

Pezynamusnvle ynusepcanvhvie yueonvie oeticmeaust

CaMOCTOSITENTFHO ONPEEISITh LIEJH, 3a/1aBaTh TapaMeTPbl U KPUTEPHH, T10
KOTOPBIM MO>KHO OTIPEAETUTh, YTO 1EIb TOCTUTHYTA; OIICHUBATh BO3MOYKHBIE
MOCIICACTBHS TOCTHXKEHUS TTOCTABIICHHOW IIEJIH B
JESITEIbBHOCTH, COOCTBEHHOM YKU3HU U KU3HHU OKPYKAIOUIUX IO, OCHOBBIBAsICh
Ha COOOPaKEHUSIX STUKHU U MOPAJIH;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM
NEATETHPHOCTH U KU3HCHHBIX CUTYAITUAX;

OLIEHWBATh PECYPCHI, B TOM YHCJIE BPEMs U APyTrrue HeMaTepuaibHbIE
pecypchl, HEOOXOAUMBIE /JIsl JOCTHXKEHHUS TOCTABJICHHON LIENH;

BBIOUpATh MyTh TOCTHKEHUS €N, TUTAHUPOBATh PEIlIeHNE TIOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepuaIbHbIe U HEMaTepUaIbHbIC 3aTPATHI;

OpraHu30BbIBATh A (PEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX IS
JOCTHKECHHSI TIOCTABICHHOM 11eITH;

COTIOCTaBIISATh MOJTYYEHHBIN PE3yIbTaT IEITEIbHOCTH C MOCTABICHHON
3apaHee LEbIO.

llo3nasamenvHovle yHUBEpCATbHBIE YUeOHblEe 0eUCMBUST

MCKaTh M HAXOJUTh OOOOIICHHBIC CITOCOOBI PEIICHUS 3aj1ad, B TOM YHCIIC,
OCYIIECTBIISITh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN MOUCK M CTaBUTHh HA €r0 OCHOBE
HOBBIE (yueOHBIE U MO3HABATEIbHBIC) 33/1a4H;

KPUTUYECKA OIEHWBATh M HMHTEPIPETUPOBATh MHGOPMAIMIO C Pa3HbBIX
MO3UIIUNA, pACTO3HaBaTh W (DUKCUPOBATH MPOTUBOPEUYHS B HUH(POPMAIIMOHHBIX
HMCTOYHHKAX;

UCIIONIb30BaTh  pa3iMyYHble MOJEIbHO-CXeMAaTUYeCKue CpeacTBa s
MPEJICTABIICHNS CYIIECTBEHHBIX CBSI3€M M OTHOLIEHHWI, a TaKXe€ IMPOTHUBOPEUHH,
BBISIBJIEHHBIX B UH(POPMAITMOHHBIX UCTOYHUKAX;

HAXOJIUTh W TIPUBOJIUTH KPUTHUYECKHUE apPTYMEHTHI B OTHOIIICHUU JEHCTBUNA U
CYXKJIEHUH IPYTOT0; CIOKOMNHO ¥ Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEYaHUsIM
B OTHOIIEHWM COOCTBEHHOTO CYKIEHHUS, paccMaTpuBaTh HX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;



BBIXOJAWTh 32 paMKd  ydyeOHOro TMpeAMeTa U OCYIIECTBISATH
L[EJICHAIIPABIICHHBIM MMOUCK BO3MOYKHOCTEW ISl IIMPOKOTO MEPEHOCA CPEICTB U
CIIOCOOOB JACUCTBUS;

BBICTPAMBAaTh UHANBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUThIBAS
OTrPaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS; MEHITh
U yJIepKUBATh Pa3HbIE MO3ULUHU B IO3HABATEIBHOM IESATEILHOCTH.

Kommynuxamusnvie ynugepcanvhvle yuebHvle 0eucmeus

OCYILECTBIISITh JEIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTeIbHON OpraHU3alllK, TaK U 3a €€ IpeiesiaMu),
noa0upaTh MapTHEPOB ISl JEIOBOM KOMMYHHKAIIMU HCXOHS M3 COOOpa)KeHUi
PE3yNbTAaTUBHOCTH B3aUMOJICHCTBHUS, a HE JIMYHBIX CUMIIATHIA;

IIPU OCYILECTBICHUH T'PYNIOBON pabOThl ObITh KaK PYKOBOAMTEJIEM, TaK U
YJICHOM KOMaHJbl B Pa3HbIX poJisiX (IFeHepaTop HAEH, KPUTHUK, HCIIOJHUTEINb,
BBICTYNAIOUIUHI, SKCIEPT U T.1.);

KOOPJIMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUAX PEAJIBHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BEpHYTO, JIOTUYHO W TOYHO H3JaraTb CBOK TOYKY 3pEHHS C
UCIIOJIb30BaHUEM a/IEKBATHBIX (YCTHBIX U MHUCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

pacrno3HaBaThb KOH(QIMKTOI€HHbIE CUTYallUd U MPEAOTBpaIaTh KOH(IMKTHI
J0 UX aKTUBHOM (ha3bl, BBICTpaWBaTh [IEJOBYI0O M  00pa30BaTENIbHYIO
KOMMYHUKAIUIO, 30erast JMYHOCTHBIX OIIEHOYHBIX CY>KICHHM.

IInanupyemvle npeomemmvie pe3yibmanmol

B pesynbrate oOyuenus mo I[lporpamme ydeOHOro (3JI€KTHBHOTO) Kypca
««XHMHS: TEOPHUSA U NMPAKTHKA» 00y4YAIOIIUICH HAYYUTCS:

NOHUMAHUIO MPEAMETa, KIHOYEBbIX TEOPHM M TMOJOKEHUN, COCTABIISIOLIUX
npeaMeT «XuMUus», 4YTO OOeCHeuMBaeTCs IOCPEACTBOM MOJEIUPOBAHUS U
IOCTAaHOBKM MPOOJIEMHBIX BOMNPOCOB, XapaKTEPHBIX ISl MPEAMETHOM o0sactu
«ECTeCTBEHHBIE HAYKU;

YMEHUE pelllaTh OCHOBHBIEC MPAKTUYECKHE 3aa4l, XapaKTepHbIE JJIs
UCIIOJIb30BAaHUS METOJI0OB U MHCTPYMEHTApUS MpeaAMETa « XUMHUSD;

(opMHpOBaHKE MEXITPEAMETHBIX CBSA3EH C IpYyruMu 00JaCTIMU 3HAHUS.

OOyyaromuiicst HOJIy4UT BO3MOKHOCTh HAYUMTHCS

OBJIAJIETh KIIFOUEBBIMH IOHATHUAMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS HayKa XUMHS, pAClO3HABaHUE COOTBETCTBYIOIIMX €Ml MPU3HAKOB U
B3aMMOCBSI3€M, CIOCOOHOCTh JIEMOHCTPUPOBATH PA3MYHBIE MOAXO/bl K U3YUEHUIO
SABJICHUH, XapaKTEPHBIX I N3y4aeMOU HAYKU XUMUH;

YMEHUE pellaTh KaK HEKOTOpble IPaKTUYECKHE, TaK M OCHOBHBIE
TEOPETUYECKHE 3aJauyM, XapakTEepHble i1 HCIOJIb30BAHHUS METOJIOB U
WHCTPYMEHTApUs XUMUU;

HaJIM4Ke MPEACTaBICHUI O XUMUU KaK LIEJIOCTHOU TeOpUH (COBOKYITHOCTH
Teopuii), 00 OCHOBHBIX CBA3SIX C MHBIMU CMEXHBIMU 00JIaCTSIMU 3HAHUH.

COIAEPKXAHHUE NPOI'PAMMDBbI

10 KJIACC



1. BBEJAEHUE - 6 u

Tema 1. Ponb opranndeckux BeecTB B OKpy:katoiiem mupe. [Ipaktuueckas padbora
Nel (mo BwIOOpY) «KauecTBeHHOE OmpeaereHue Yyrjiepoja M BOJIOpoaa B
YIAKOBOYHBIX Marepuainax», «llolydeHne CUMMaTUYECKHX YEPHUI U3 MHUIIEBBIX
IPOJTYKTOBY.

Tema 2. Teopust crpoeHust oprannyeckux coenquHenudi A.M. bytinepoa. Ponps A.
M. bytnepoBa B pa3BUTHE POCCUNCKON HAYKHU.

Tema 3. Kiaccudukamus opranwdeckux coenuHenuid. Kiaccuduxarus
XUMHYECKUX PEAKINNA B OPraHUYECKOU XUMHH.

Tema 4. I3omepust opraHMYeCcKUX cOeIMHEHNI. OCHOBBI HOMEHKIIATYPHI.

Tewma 5-6. BeiBoa pocTelIUX U MOJIEKYIISIPHBIX (OPMYIT OPTaHHMYECKUX BEIECTB.
[IpakTUKyM IO pENIEHUIO 3a1a4.

2. YIVIEBOJOPOIbBI — 10 4

Tema 1 (7). llpenensubie yriaeBojopoabl. I[IpakTukymM 10 COCTaBJICHUIO
CTPYKTYPHBIX U30MEPOB U OCHOBaM HOMEHKJIATYPHI.

Tema 2 (8). XapaktepucTuka npeesbHbIX YIIIEBOI0POIOB.

Tema 3 (9). IlpakTukym mo pemieHuto 3aaad. BbIBoJ MONIEKYJISpHBIX (GopMyl
OpraHUYeCKUX BEIIECTB IO MPOJYKTaM CTOPAHHUS.

Tema 4-5 (10-11). CpaBHuUTEnbHAS  XapaKTEPUCTHKA  HENPEACIbHBIX
yrieBoaopoaoB. Pons M.M. Kyueposa u B.B. MapkoBHUKOBA B U3y4E€HUN CBOMCTB
HENPENEIbHBIX YIIIEBOJOPOAOB.

Tema 6 (12). OGnactu npUMEHEHHUs HENpPEAEIbHBIX YIIeBOAOopoAoB. Mcrtopus
npupogHoro kayuyka. Cepreid BacunbeBuu JleGengeB u ero Bkl B CO3/laHUE
CUHTETUYECKOTO KaydyKa.

Tema 7 (13). Ilpaktudeckas pabora Ne 2 «llomydenue yrieBogopoa0B U3yueHUE
WX CBOMCTB (MeTaHa, dTWJICHA, alleTUJIeHa Ha BBIOOD, C YUETOM OCHAIICHHOCTH
KaOWHEeTa PeaKTUBAMM )»

Tema 8 (14). CpaBHUTENBHAA XaPAKTEPUCTUKA LIMKIUYECKUX YIIIEBOJAOPOIOB.
Tema 9 (15). IIpakTUKyM 11O OCYIIECTBJICHHUIO IIETIOYEK MTPEBPAIICHUN C ydacTHEM
yIJIEBOAOPOJIOB.

Tewma 10 (16). IIpupoiHbIE HCTOYHUKH YTJIEBOJOPOIOB.

3. KHCJIOPOACOAEPKAINUE OPTAHNYECKUE BEIIECTBA -13 4
Tema 1 (17). XapakrepucTuka ClpTOB.

Tewma 2 (18). IIpaktuueckas padora Ne 3 «KauecTBeHHbIE peakuy Ha

CIIUPTHD)

Tema 3 (19). CpaBHUTENBHAS XapAKTEPUCTUKA CIUPTOB U (DEHOJIOB.

Tema 4 (20). CpaBHUTENbHAS XapAaKTEPUCTHKA aNIbJIETUI0B U KETOHOB

Tema 5 (21). XapakTepucTrka KapOOHOBBIX KHUCIIOT.

Tema 6 (22). IIpaktuueckas padora Ne 4 «CpoiicTBa KapOOHOBBIX KHCIIOT»

Tema 7 (23). XapakTepucTrka ClI0XKHbIX 3¢upoB. JKupbl 1 Maca.

Tema 8 (24). Ilpaktrueckas padota Ne 5 «OreHKa cTeeH! HEMPEACTbHOCTH
AKUPOBY.

Tema 9 (25). Cunretndeckue moronue cpeactna. [Ipaktudeckas padora Ne 6

«VY najyieHue >KUPOBBIX 3arps3HEHUN pa3IMuHbIMU criocobammu» Tema 10 (26).
Xapaktepuctrka yrieBosioB. [Ipaktuyeckas padora Ne 6 «O0HapyKeHUE TIIIOKO3bI
B SAIr0JaX, (pyKTax U OBOIIAX»



Tema 11 (27). UckyccTBeHHBIEC U CUHTETHYECKHE BOJIOKHA. [IpakTuueckas padota
Ne 5 «Pacno3zHaBaHne BOJIOKOH»

Tema 12 (28). BzaumMocBs3b yIiIeBoI0POIOB M KUCIOPOICOACPKAIIINX
OpraHu4ecKux BemecTB. [[pakTUKyM MO OCYIECTBIECHUIO LIEMOYEK TPEBPAILICHUIA.
Tewma 13 (29). Pemienne 3amad Ha BEIBOA (POPMYIT KHCIOPOICOACPKAIIIIX
OpraHUYeCKUX BEIIECTB.

4. ABOTCOAEPKAINUE OPTAHNYECKUE BEIIECTBA - 6 4

Tema 1 (30). XapakTeprcTHKa aMUHOB.

Tema 2 (31). Apomatuueckue amunbl. Pons H.H. 3uHrHa B OTKpBITUN HOBBIX
JIEKApCTBEHHBIX BEIIECTB U KPACUTEIIEH.

Tema 3 (32). AMUHOKHUCIOTBI — aM(POTEpPHBIE OPTaHUYECKUE BEILIECTRA.
HckyccTBeHHAs: U CUHTETHYECKA MHIIA.

Tema 4 (33). benku u (hepMeHTHI, UX POJb B IPOLIECCAX KUZHEAEATEIbHOCTH.
HyxkiienHOBBIE KUCIIOTHI U KU3Hb.

Tema 5 (34). BzaumocBsi3b oprannueckux Bemiects. [IpakTrkym no
OCYILIECTBJICHUIO LIETIOYEK PEBPALICHU.

Tema 6 (35). Pemienue 3aa4 Ha BBIBO, (POPMYIT a30TCOAEPIKAIIUX OPTAHUYECKUX
BEILECTB.

11 KJIACC

5. CTPOEHME ATOMA U ITEPHOJUYECKH 3AKOH J1.1.
MEHJEJIEEBA -3 4

Tema 1 (36). ATom — crioxHas yactuiia. CocTaB aTOMHOTO sigpa

Tewma 2 (37) DnexkrporHas o0osouka atroma. [IpakTHKyM MO COCTaBICHUIO
AJIEKTPOHHBIX U 3JIEKTPOHHO-Trpaduueckux Gopmysl aTOMOB JIEMEHTOB MOOOYHBIX
noarpynmn Tema 3 (38) [lepuoanueckuii 3aK0H U IEPUOJUYECKAs CUCTEMA
xuMudeckux aneMeHToB .M. MenaeneeBa. [[pakTukyM 110 yCTaHOBJIEHUIO
3aBUCHUMOCTH CBOMCTB 3JIEMEHTOB OT CTPOEHHUS UX aTOMOB

6. CTPOEHUE BEHLIECTBA — 8 u

Tema 1 (39) IlonsTue 0 xXuMHuueckon cBA3u. KoBasieHTHAst 1 MOHHASI CBSI3HU.

Tema 2 (40) Metamnuyeckas ¥ BOJOPOAHAS CBS3U. APXUTEKTypa MOJEKYIL
JlaGoparopnas pabora «KoHcTpyrpoBaHue Mojieniel MOJIEKYJT (C UCTIOIb30BaHUEM
IapOCTEPIKHEBBIX MOJIEIEH I KOMITBIOTEPHBIX MPOrpamMMm ).

Tema 3 (41) BemecTBa MOJCKYIIPHOTO H HEMOJEKYJSIPHOTO  CTPOCHHS.
Kpucrannmmnueckue pemetku. [IpencraBieHue 31€KTPOHHBIX MPE3EHTALIHM.

Tema 4 (42) Heopranuveckne W OpraHuYecKue IOJMMEPBL. bBHOMOIMMEDHI.
[Ipaktuueckas padora Ne6 «Pacrno3naBanue macTMacc U BOJIOKOHY.

Tema 5 (43) ArperatHbie COCTOSIHUSI BEIIECTB: Ta3000pa3HbIe, KUJIKUE U TBEPAbIC
BemecTBa OICHKA BIUSHHUS XUMHUYECKOTO 3arpsi3HEHHsS] aTMOC(Ephl Ha OPraHu3M
YeJI0BEKA U IPYTHE KUBBIE OPTraHU3MBI.

Tema 6 (44) [IpakTuueckas padora Ne7 «Ilomydyenue, cobupanue u pacro3HaBaHUE
razoB» (KHCJIOpO/a, BOJOPO/IA, YIJIEKUCIOTO ra3a, aMMHUaKa).

Tema 7 (45) lucniepcHbie cuctembl. Kommouas! (3011 U reu). YucThie BelllecTBa U
cmecu. CoctaB cMecell. Pa3enenue cmecen.



Tema 8 (46) [IpakTuky™m 1Mo pacdeTy MacCcoBOM M OOBEMHOM T0JI€i KOMITOHEHTOB
CMECH.

7. XUMHNYECKUE PEAKIIUHA - 11 4

Tema 1 (47) IlpuumHbel MHOroOOpa3uWs BemiecTB. AJioTpornus. M3omepws.
[IpakTUKyM [0 COCTABJICHHIO U30MEPOB OPTaHUYECKUX COCAUHEHUM.

Tema 2 (48) IlpusHaku U YCIOBUSL NMPOTEKAHUS XUMUYECKHUX peakluid. 3aKoH
coxpaHeHusi Macchl BeniecTB. Kiaccudukaius XuMHYEeCKUX PEaKIIHii.

Tema 3 (49) OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIMM B HEOPraHUYECKOU U
oprannyeckoil xumuu. [IpakTukym mo paccTaHoBKe KOA((GUIIMEHTOB METOAOM
AJEKTPOHHOTO OajaHca.

Tema 4 (50) CkopocTh XUMUUYECKON peakiuu. PakTopbl, BIUSAIONUE HA CKOPOCTh
XxuMuueckol  peakuuu. JlaboparopHas pabotra «3aBUCUMOCTh  CKOpPOCTH
TeTEPOreHHbIX XUMUYECKUX PEaKUUid OT KOHLIEHTPALMU pacTBOpa, TEMIEPATYPHI,
IJIOIIAM TTOBEPXHOCTH TBEPJOTO BELIECTBAY.

Tema 5 (51) ObparumocTs peakiuil. XMMHUYECKOE PaBHOBECHE U CIIOCOOBI €T0
cmenieHus. Bo3moxkHocT mnpumeHeHus npuHnuna Jle Ilatense B pazmmyHbIX
cdepax xu3Hu. JJabopaTopHas pabora «CMelieHrne XUMHUYECKOTO0 paBHOBECHS IPU
M3MEHEHUU KOHUEHTpPAIMU PEarupyolIuX BEIECTB» (Ha MPUMEPE PEAKIUU MEXKIY
pacTBopaMu poAaHua Kayus U xjopuaa kenesa (111).

Tema 6 (52) Teopus snexTpoautTuueckoil auccouuanuu. JlaboparopHas pabdota
«DNEKTPONPOBOJIHOCTE PACTBOPOB KHUCIIOT, IIETOYEH U COJIEN».

Tema 7 (53) Kucnotsl, OCHOBaHHMSI, COJIM B CBETE TEOPUHU DIECKTPOJIUTHUECKOU
JUCCOLIMALINH.

Tema 8 (54) Ilpaktuueckas pabora Ne8 «VoHHBIE peakIMUM B pacTBOpax
AIIEKTPOJIUTOB. DKCIIEPUMEHTAIIBHOE PEIICHUE 3a/1a4).

Tema 9 (55) Bona kak numonas. OcoO0eHHOCTH (GU3UIECKUX U XUMHUICCKHX CBOMCTB
BoAbl. Ponb BOABI B XUMHUYECKHX PEAKUUAX U KUZHEAEATEIbHOCTH >KHBBIX
OpraHU3MOB.

Tema 10 (56) I'mpponn3 HeopraHMYECKUMX M OpraHUYeckux coeauHeHui. Cpena
BOAHBIX  PACTBOPOB. IIpOMBIIUIEHHOE 3HAaYE€HHWE MPOLECCOB  TUAPOIU3A.
JlaboparopHass pabora «OmpezneneHue Cpelbl PpacTBOPOB €  MOMOIIBIO
YHUBEPCAITBHOW UHIUKATOPHOW OymMaru, pacTBOPOB Jlakmyca U (heHoIpTaTeHHa.
Tema 11 (57) Xumuueckue HCTOYHUKUA TOKa. ONeKTpoiu3. lIpomsbliienHoe
3HAYEHHE MPOLIECCOB AJIEKTPOJIU3A.

8. BEILIECTBA MU X CBOMCTBA -9 4

Tema 1 (58) Metamibl. DNEKTPOXUMUYECKUN Pl HAPSHKEHUN MeTaioB. CriocoObl
nojiyueHus: MetayuioB. llpencraBiieHre S3JIEKTPOHHBIX MPE3CHTALMI 1O TeMe
«Mertaiby.

Tema 2 (59) ®usnueckue U XUMHUYECKHUE CBOICTBAa MeTaiu10B. Koppo3ust meTamios.
["asnibBaHOCTETMS, €€ UCIIOJB30BAHUE IS 3aIUTHl METAJIJIOB OT KOPPO3HH.

Tema 3 (60) Hemeramibl. CBoiicTBa HemeTalsioB. BomopojHble COeIUHEHUS
HeMmetauioB. OKcHUIBI W aHTHIAPUABI KapOOHOBBIX KucioT. lIpencraBienue
AIEKTPOHHBIX Mpe3eHTanuu no reme «Hemeramibn.

Tema 4 (61) Opranudeckue 1 HEOpraHUYECKue KUCIOTHI. [[puMeHeHne KucioT.



Tema 5 (62) IIpaktuueckas padota Ne9 «CpaBHEHHE XUMUYECKUX CBOWCTB COJITHON
U YKCYCHOU KUCJIOT).

Tema 6 (63) Oprannyeckue M HEOpraHuyeckue OcHOBaHMs. [IpumeHeHue
OCHOBAHUH.

Tema 7 (64) Ilpaktnueckass padora Nel) «CpaBHeHHe crocoOOB MOJYy4YEHHUS U
XUMHUYECKUX CBOMCTB rujipokcuaa Hatpus u ruapokcuaa meau (1D)».

Tema 8 (65) AmdoTrepHble OpraHUyYecKHE€ W HEOPraHMYECKUE COCTUHEHUS.
Jlabopatopnas pabota «Ilonydenue ruipokcuaa allOMUHUS U JJOKA3aTebCTBO €ro
aM(pOTEpHOCTIY.

Tema 9 (66) Ilpaktruueckas padora Ne 11 «Pemienne sxcriepuMeHTaIBHBIX 3a/1a4 Ha
UIECHTU(DUKAITUIO OPTAHUIECKUX U HEOPTAHUIECCKUX COSTUHEHU.

9. XUMMUS B )KU3HU OBLIECTBA

Tema 1 (67) Ilpemaparbl ObiToBOM xumuu. OXpaHa OKpYXKaIOIIEW Cpeabl,
coOJII0ICHUE TTPABHII UCIIOJIB30BaHUSI.

Tema 2 (68) Xumuyeckue BemiecTBa B Menunuue. Jlabopatopuas pabota
«MccrnenoBanue JIEKapCTBEHHBIX —IpenapaToB» (OMpenesieHne XUMHUYECKHX
BeniecTB «I mununey, [lyprene», « Y poTponune», « AETUICATULIHIOBON KUCIIOTEY,
«ACKOpOMHOBOM KUCJIOTE» U T.1.).

Tema 3 (69) Xumuueckue BEIIECTBA B CEIBCKOM XO3AHCTBE M CTPOUTEIHCTBE.
[Ipumenenre MUHEpalbHBIX yn00OpeHuil. Mcnonb30BaHue CTPOUTEIBHBIX CMECEH,
pacTBOpUTEIIEH, KPACOK, CIUIABOB H T.II.

Tema 4 (70) Xumudeckas MpOMBIILIIECHHOCTh U MPOOJIeMa OXpaHbl OKPYKarolen
Cpebl.

TEMATHUYECKOE INTAHUPOBAHHUE

Ne TemaTnuyeckoe NJIAHUPOBAHKE KonuyectBa | @opma
n/n 4acoB KOHTPOJISA

NpaKkTHIecKast
pabora,
CaMOCTOSATENIbHAS
pabota

1 | BBEAEHUE 64

TIPaKTHIeCKast
pabora,
MPOEKTHAs

2. | YITVIEBOJOPOAbI 10 g pabora,
CaMOCTOSITeNTbHAS
paborta
TECTUPOBAHUE

HpaKTHYeCKast
paborta,
IPOCKTHAS
134 paborta,
TECTUPOBaHUE,
KOHTPOJIbHASI
paborta

KHCJIOPOICOJEPKAILIUE
OPTAHMYECKHUE BEIIECTBA

A30TCOAEPKAIIUE OPTAHUYECKHE 64 CaMOCTOSATENIbHAS
BEIECTBA paborta,




POCKTHAsI
pabora,
TECTUPOBAHHUE.

CTPOEHUE ATOMA W NEPUOJUYECKHI
3AKOH A.1. MEHJAEJIEEBA

34

CaMOCTOSITeNIbHAs
paborta
TECTUPOBAHUE

6. | CTPOEHUME BELHIECTBA

84

CaMOCTOSITeNIbHAs
pabora,
NpaKTUYecKast
pabora,
TECTHPOBAHUE

7. | XUMHNYECKHUE PEAKIIUN

114

NpaKTUYecKast
pabora,
CaMOCTOSITeNTbHAs
pabora
TECTHPOBAHUE

8. | BEHIECTBA U UX CBOMCTBA

9y

MPAKTHIECKas
pabora,
POCKTHAS
pabora,
CaMOCTOSsITeIIbHAS
pabora
TECTUPOBAHUE

9. | XUMMUH B )KU3HU OBLIECTBA

44

HPOEKTHAs
pabora,
CaMOCTOSATENIbHAS
pabota

NTOI

70

OCHOBHBIE KPUTEPUH OHEHUBAHUSA AEATEJIBHOCTHU

OBYYAIOIIUXCA

Onenka y4eOHBIX JOCTHKEHUN OOyYaronIuxcsi MPOU3BOJIUTCA C YYETOM
Hejael MpeaBapUTENbHOr0, TEKYIIETro, 3TATHOIO M HMTOTOBOTO MEIarOoru4eckoro
KOHTpoJis 110 [IporpamMme ydeOHOT0 (37I€KTUBHOTO) Kypca «XUMHUSI: TEOPHUS U

NMPAKTHKA.
Ouenka TpeboBanus
3a4YTE€HO 3) Boinosinenue 3aJaHMH  TeKyUIero KOHTPOJI4

OTBETOM):

(oTiM4HO) |(TecToBbIE MPOBEPOYHbIE PA0OTHI) - OTBET COACPKUT
90-100% »eMeHTOB 3HAHUM.

OueHka yCTHOIO 0TBETa, MMCbMEHHOM KOHTPOJIbLHOU
padoThl (3aJaHHUA CO CBOOOJHO KOHCTPYMPYEMBbIM

B OTBETE MPUCYTCTBYIOT BCE MOHSTHUS, COCTABIISIOLINE
COJIep>KaHKE TaHHOUW TeMbl (OCHOBHbBIE 3aKOHBI U TEOPUHU
XUMHH, 3aKOHOMEPHOCTH MPOTEKAHUA XHUMHYECKUX
peakiuii, o0mue Hay4yHbIC TPUHIUIIBI

IMPONU3BOACTBA]




HEOpPraHMYECKUX U OpPraHMYECKUX BELIECTB U Jp.), a
CTEIIEHb UX PACKPBITHS COOTBETCTBYET YPOBHIO,
KOTOPBIN IPEyCMOTPEH roCyAapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAAPTOM. OTBET JEMOHCTPHUPYET
OBJQJICHUE  y4YallUMCA  KJIIOYEBBIMM  yYMEHUSMU,
OTBEYAIOIIMMH TPEeOOBAaHUSAM CTaHIApPTa K YPOBHIO
NOJIOTOBKMA  BBIIYCKHUKOB  (TpaMOTHOE  BIJIAJICHUE
XUMHUYECKUM  SI3BIKOM, HCIIOJIb30BAaHUE XMMHYECKOU
HOMEHKJIATypPbl — «TPUBHAIBHOW» WIIA MEXIYHAPOIHOM,
YMEHHE KJIacCH(PHUIIMPOBATh BEIIECTBA W PEAKIIHUH,
TEPMHHOJIOTHYECKA TPAMOTHO XapaKTepU30BaTh JIt000i
XUMHUYECKUN Tpolecc, OOBSICHIATh OOYCIOBIEHHOCTb
CBOMCTB M IPUMEHEHMs BEUIECTB HUX CTPOCHUEM U
COCTaBOM, CYIIHOCTb M 3aKOHOMEPHOCTb IPOTEKAHHUS
M3YYEHHBIX BUJIOB peakiuii). B oTBeTe BO3MOXHast ogHa
HECYIIECTBEHHAs OIIMOKa.

OuneHka yMeHHH peliaTh pacyeTHbIe 3a1a4M:

B JIOTMYECKOM PaCCyKJICHUH U PEIIEHNUU HET OMIMOOK,
3aJja4ya pelIeHa palUOHAIBHBIM CIIOCOOOM.

4
(xopor1o)

Beinosinenue 3aJaHMH  TEKYLUero KOHTPOJI4
(TecToBble MPOBEPOYHBbIE PAdOTBI) OTBET COJEPHKUT
70-89% nnemMeHTOB 3HAHUM.

OueHka yCTHOIO 0TBeTa, MMCbMEHHONH KOHTPOJIbLHOM
padoTsl (3agaHMs €O CBOOOAHO KOHCTPYHPYEMbIM
0TBETOM):

B OTBETE MPUCYTCTBYIOT BCE MOHATHUS, COCTABIIAIOLINE
OCHOBY COJIEpKaHUSA TEMbl, HO NPU HUX PACKPHITUU
JIONYIIEHbl HETOYHOCTHU, KOTOPBIE CBUAETEIBCTBYIOT O
HEJIOCTATOYHOM  YPOBHE OBJIAJACHUS  OTJEIbHBIMU
KJIFOYEBBIMUA yMEHUSIMU (OIIUOKU TPU OIpeeeHUN
KJ1IacCU(UKAITUOHHBIX MIPU3HAKOB BEIIIECTB,
WCIIOJIb30BaHUY HOMEHKJIATYphl, HAITMCAHUHU YPAaBHEHUN
XUMUYECKUX PEAKIUN U T.I1.).

OueHka yMeHHil peliaTh pacyeTHbIE 3a1a4u:

B JIOTUYECKOM pACCYXIECHUH W PEIICHUU HET
CYIIIECTBEHHBIXOIINOOK, HO3aJa4apernieHa
HepalMOHAJILHBIM CIIOCOOOM WJIM JIOMYIIIEHO He OoJiee
JIBYX HECYIIECTBEHHBIX ONIHOOK.

3
(ynosiieTs
0
PUTENBHO)

BobinosiHeHHe  3aJJaHMH  TEKYILLero KOHTPOJI4
(TecToBBIE IPOBEPOYHBbIE PA0OTHI) OTBET COACPIKUT
50-69% nsnemeHTOB 3HAHUM.
OuneHka yCTHOIO O0TBeTa, MUCbMEHHONH KOHTPOJILHOH
padoThl (3agaHMA €O CBOOOAHO KOHCTPYHMPYEMbIM
OTBETOM):
OTBET IOJIHBIM, HO ITPH 3TOM JIONYIIEHA CYIIECTBEHHAS




omnoKa 150305 OTBET HETIOIHBIMH, HECBSI3HbBIN
(OTCYTCTBYIOT HEKOTOPBIE MOHSTHUS, HEOOXOIUMBIE JJIs
PACKpBITUSI OCHOBHOTO COJIEPXAHUSI TEMbI); B OTBETE
MPOSIBJISIETCS. HEJJOCTATOYHAS! CUCTEMHOCTh 3HAHUN WA
HEJIOCTATOYHBIN YPOBEHB BIAJAEHUSI COOTBETCTBYIOIIUMHU
KJIFOYEBBIMU YMEHUSIMH.

OueHka yMeHHil peliaTh pacyeTHbIC 3a1a4u:

B JIOTMYECKOM PACCYXIECHHU HET CYIIECTBEHHBIX
OmMOOK, HO JOIYIICHAa CYIIECTBEHHAs OIMNOKa B
MaTEMATHYECKUX pacyeTax.

HE 2 Beinosinenue 3ajaHuH TEeKYyLIero KOHTPOJI
3a4TEHO (HeynoBiie |(TecTOBbIE MPOBEPOYHbIE PAdOTBLI) OTBET COJCPKUT
T MeHee 50% >1eMeHTOB 3HaHUM.
BOpUTENbH | OEeHKA YCTHOIO OTBETA, MMCbMEHHOH KOHTPOJIbHOIM
0) padoThl (3agaHUs €O CBOOOAHO KOHCTPYHPYEMbIM
0TBETOM):

py OTBETe OOHAPYKEHO HEMOHMMAaHHWE YYallluMCs
OCHOBHOT'O COJIEpXaHUsl y4eOHOro Marepuaia WIiu
JONYIIEHbl  CYHIECTBEHHBIE OIIHOKH, KOTOpBIC
y4Yaluicss HE MOXXET HCIPABUThb MPHU HABOJIAIIUX
BOIIPOCAX YUYUTENs, IPU OTCYTCTBUU OTBETA.

OueHka yMeHHH peliaTh pacyeTHbIE 3a1a4M:

UMEIOTCSl CYIIECTBEHHBIE OIMMOKH B JIOTHYECKOM
pPACCY’KJICHUHU U PEIICHUH; 3a/1a4a HE PelleHa.

YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA3OBATEJIBHOU AEATEJIBHOCTH

Oos3aTesibHas JaUTEpaTypa

Xumus. 10 knacc (0a30BbIi YPOBEHB): YU€OHUK 1JIs 00111€00pa30BaTEIbHBIX
yupexaenuit / O.C. T'abpuensin, M.: «JIlpoda», 2013. - 192 ¢

1. Xwmwmsa. 11 xmacc  (06a30BbIi  YpOBEHB):  Y4EOHUK IS
obmeoopazoBarenbHbIX yupexaenuii / O.C. ['abpuensn, M.: «/poday, 2013. -
224 ¢

JonosHuTEILHAA JIMTEPATypPa

1. I'abpuensa O.C., OctpoymoB U.I'. «Xumusi. MaTtepuaisl 17151 TOATOTOBKU
K €IMHOMY TOCY/apCTBEHHOMY 3K3aMEHY M BCTYIUTEIBHBIM 3K3aMeHaM B BY3b1»
— M.: dpoda, 2008 — 703 ¢

2. Tabpuenssa O.C. «XuMuueckuii sKcmepuMeHT B 1mkone. 10 kimacc:
yaebHo-meToauueckoe nocodue/ O.C. I'abpuensn, JL.I1. Batnuna. — M.: Jlpoda,
2005.-208 ¢

3. T'abpuensa O.C., OctpoymoB W.I'., BBenenckas A.I'. «Obmas xumus B
TecTax, 3ajadax, yhnopaxkHeHusx. 11 kmacc: yueOHoe mocobOue  is
obmeoOpaszoBarenbHbIX yuapexaeHuii — M.: Jlpoda, 2009 — 216 ¢



4. Tapmmn A.Il. «Opranndeckasi XuMHsl B TaOIHUIIAX U CXEMaX» —
XUMU3JIAT, 2006. — 184 ¢

5. Kysnenosa H.B., JleBkun A.H. «3anaunuk no xumuu. 10 kinacey» —
M.:«BEHTAHA-T'PA®y», 2013. — 144 ¢

6. Jlekun A.H., Kysnenosa H.B. «3agaunuk no xumuu. 11 kmaccey
— M.:«<BEHTAHA-T'PA®y, 2014. — 236 ¢

7. ITnayruna I'.B. «XuMus 1 moBceIHEBHAS KU3HB YEJIOBEKa» - 2-€
nu3nanue, crepeorurnnoe — M.: [Ipoda, 2006. — 252 ¢

8. DnekTpoHHbIE POPMBI Y4EOHUKOB U3 (PeiepaIbHOro nepeyHs
(cM. oOsi3aTenbHAs TUTEPATypa)
HNuTepHer-pecypcsl

http://fcior.edu.ru/ deaepaibHbIii ICHTP HHOOPMAITHOHHO-
00pa3oBaTeIbHBIX PECYPCOB

http://orgchem.ru/chem2/index2.htm NMuTepakTHBHBINA MyJIbTUMEANA
yaeOHUK «OpraHudecKas XUMUsD

http://alhimikov.net/organikbook/menu.html DnexkTpoHHbBIN y4eOHHUK 11O
OPTraHUYECKON XUMHUH

http://orgchem.ru/ MaTepakTrBHBIH yueOHUK OpraHuuecKas XuMus

http://www.hemi.nsu.ru/ OcHoBbl Xxumuu. THTEpHET yueOHUK

http://www.chem.msu.su DiekTpoHHas OMOJIMOTEKa yueOHBIX MaTePHAIOB
0 XUMUU

http://himiya-video.com/ Buneoypoku mo

xumuH https://chem-ege.sdamgia.ru/ Pemy EI'D

http://www.fipi.ru ®UTTN

MartepuajJibHO-TeXHHYECKOe obecneyeHue
o0pa3oBaTe/IbHOM NeATeIbHOCTH

s peanuzauuu [IporpaMmel «XuMusi: TeOpus U MPAKTUKA» HEOOXOIUMO
co3aaTh cucteMmy yueoHoro obopyaoBanus. CoBpeMeHHbIe TpeOOBaHUS K CUCTEME
y4eOHOTO 000pY/I0BaHUS MPECTABICHBI B IPUKa3ze MUHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit deneparuu Ne 336 ot 30.03.2016 roma «O06 yTBepKIAecHUU
MEepPEeYHsI CPEJCTB OOY4YEHUsS W BOCIUTAHUS, HEOOXOAUMBIX ISl peau3aliu
o0Opa30BaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOT'O OOILET0 U CPETHETO
oOmiero o0pa3oBaHusl, COOTBETCTBYIOLUIMX COBPEMEHHBIM YCIOBUSM OOyuYeHUS,
HEOOXOJUMOTr0 TPHU OCHAIIEHHWH OO0Ie00pa30BaTEIbHBIX OpraHU3aluid B LEJIX
peanu3aluu MEpONPUSATUM MO COJACUCTBUIO CO3JaHUI0 B CYOBEKTaX POCCUUCKOM
denepanuu  (UCXOAS W3 TMPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B
00111600pa30BaTEIbHBIX
OpraHu3alusIX, KpUTEPUEB ero GopMUpPOBaHUS U TPEOOBAHUHN K PYHKIIMOHAIIBHOMY
OCHAl[CHUIO, a TaKK€ HOPMaTMBa CTOMMOCTH OCHAIIEHHUs OJHOTO MecTa
oOyJaroIerocsi yKa3aHHbIMH CpeJCcTBaMU oOyueHus U BocnuTaHus», [loapasaen
15. Kabunetr Xumum.



Kabunet xuMum — KaOMHET MOBBIIIICHHON OMACHOCTH, KOTOPBIN T0JI’KEH ObITh
OCHAIIICH BCEMH CPEJCTBAMHU TEXHUKHU Oe3omacHocTH. [Ipu mpoBeneHnn yueOHbIX U
BHEYUYEOHBIX 3aHATHM 0053aTEIbHO JIOJDKHBI COOMIOJATHCS TMpaBUiIa TEXHHUKU
6e3omacHOCTH sl KaOMHETOB (JTabopaTopuii) XUMHUU B COOTBETCTBHE C TPUKA30M
Ne 127 o1 10.07.1987 «O BBEeI€HUU B ICHCTBUE MPABHUJI TEXHUKH 0€30MACHOCTH JIJISI
KaOWHETOB (JTabopaTopuii) XUMHUU OO0IIe00pa30BaTeIbHBIX MKOJ MHUHHCTEPCTBA
ITpocenienuss CCCPy.

IIpuMepHBIE TeMbI IPOEKTOB:

1. UcTopus moryyeHust 1 IpUMEHEHHE YKCyca.

2. Oprannyeckue BeIiecTBa — KOHCEPBAHTHI AJIS MUILEBBIX MPOITYKTOB.

3. TexHOI0TH MOJIOYHOKHUCIION 3aKBAaCKH OBOIIIEH.

4. UccnenoBaHue coCcTaBa pa3IMyHbIX COPTOB CIMBOYHOI'O Maca.

5. 3roToBieHre MACIIHBIX KPACOK.

6. Beibupaem cpeacTBO I MBIThSI )KUPHON TIOCY/IBI.

7. 3roToBieHre Mbljia py4HOU pabOTHI.

8. AHanu3 pa3IMYHBIX COPTOB XO3HCTBEHHOTO MBLIA.

9. MHccnenoBanue MOFOIICH CITOCOOHOCTH MbLIA B OTHOIIICHUH PA3TUIHBIX
3arpsi3HUTEIICH.

10. UccnenoBanne kayecTBa MEAa.

11. Kak coxpaHUTbh CBEKECTh MOJIOKA?

12. Onpenenenne mopora 4yBCTBUTEIHHOCTH PEAKIIUU Kpaxmalia ¢ HOA0M.
13. W3ydeHue 3aBUCHMOCTH MOSIBJICHUS (M HCUE3HOBEHHMS) CJIAJIKOTO IIPUBKYCa
KapTodens OT TEMIIepaTyphl.

14. UccnenoBanue cojiep>kaHusi aCKOPOUMHOBOM KHCIIOTHI B PA3JIMYHBIX COKaX.
15. Uctopus xneborneueHus.

16. Uctopus uepHuI.

17. UccnenoBanue coqiep>kanus KoderHa B pa3TuYHBIX MapKax das u Kode.
18. 3roToBieHne TEMIEPHBIX KPACOK.

19. BimstHrE 3TUIIOBOTO CIIMPTA HA Pa3BUTHE PACTECHUH.

20. [Tomy4enue 1 mpUMeHEHUE JKeJaTHHA.

21. Paznienenue pacTUTENbHBIX MIUTMEHTOB 3€JICHOTO JIMCTA.

22. VI3roToBJICHUE aKBAPEIbHBIX KPACOK U3 PACTUTEIbHBIX TUTMEHTOB.

23. UccnenoBanne XUMUYECKOM CTOMKOCTH TJIACTMACC — YIIAKOBOYHBIX
MaTepuaioB ISl TUIIEBBIX TPOTYKTOB.

24. ComHeHUs U TpUyM(] BEITMKOTO OTKPBITHS.

25. Amdopsl, ampubum u... aMPpoTepHOCTD.

26. Bognas 0001049Ka IUIaHETHI.

27. ImeeT 1 Bojia mamsiTh?

28. Ba)xHOCTh BO3/lyXa U 37J0POBbE UEIIOBEKA.

29. Dxonoruyeckue mpoOaeMbl XUMHUYECKOTO TTPOU3BOICTBA.

30. Xumnueckue BEECTBA B IIOBCEIHEBHOM KU3HU YEJIOBEKA.



