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INOACHUTEJIBHASA 3ATINCKA

Kpyxok «XuMusi: Teopusi M NPAKTHKA» Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs SIBJISETCS KYypCOM MO BBIOOpPY OOydaromMXcs B MPEIMETHON 00J1acTh
«EcTecCTBEHHBIE HAYKUNY.

Kpyxok «Xumusi: Teopusi M MNPAKTHKAa» Ui  00pa30BaTEIbHBIX
OpraHu3allii, peaM3yIOUX MPOrpaMMbl CpelHero o0iero oopazoBanus (anee —
[Iporpamma), pa3paboTaHa B COOTBETCTBUM CO CIEIYIOUIUMHU HOPMATUBHO-
MIPaBOBBIMH JIOKYMCHTAMH:

— @denepanbHbIi 3aK0H Poccutickoit denepanuu ot 29 nexadps 2012 roga
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum» (C USMEHEHUSIMHU U
JOTIOJIHEHUSIMU )

— DenepanbHbld TOCYAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEIHErO
oOmero oOpa3oBaHUs, YTBEP>KJAEHHBIN MpuKazoM MuHHCTEPCTBA O0pa3oBaHUsA U
Hayku Poccuiickoit ®@enepauuun ot 17 mas 2012 r. Ne 413 (¢ u3MeHEHUsIMU U
JOTIOJIHEHUSIMU )

— Tlopsimok opraHu3aiyu ¥ OCYIIECTBICHUSI 00pa30BaTeIbHON JeATEILHOCTH
0 OCHOBHBIM 001e00pa3oBaTeNbHBIM TMporpaMMaM — 00pa30BaTEIbHBIM
mporpaMmMaM HadaJIbHOrO OOILEro, OCHOBHOTO OOIIEr0 M CpPeaHEro oOLIEro
oOpa3oBaHusl, yTBEPKIEHHbIM MpukazoM MwunHoOpHayku Poccum ot 30.08.2013
roaa Ne 1015 (c u3aMeHEeHUSIMH U TOTOJTHEHUSIMHU );

— CanlluH 2.4.2.2821-10 «CanuTtapHO-3IUAEMHOJIOTUYECKHE TPeOOBaHUS K
YCIIOBUSIM M OpPTaHU3AIUU O0YYEHHs B 00II€00pa30BaTEIbHBIX YUPEKICHHUIX)
(manee — CanlluH), yTBepK1€HHBIM TOCTAHOBIIEHUEM | JTaBHOTO TOCY1apCTBEHHOTO
canutapHoro Bpada P® ot 29.12.2010 Ne 189 (c u3aMEeHEHHUSIMU U TOTIOJIHCHUSIMH ).

[Iporpamma kpyskka oOecreqnBaeT:

YIOBIETBOPEHUE MHAUBUAYATBHBIX 3alPOCOB O0YUAIOIINXCS,

o011eo0pa3oBaTeNbHy0, OOMIEKYIbTYPHYIO COCTABJISIONIYIO MPU  TMOJTYYECHUU
CpeaHero o0Iero oopa3oBaHus;

pa3BUTHE JIMYHOCTH OOYYAIOIIMUXCS, WX T[IO3HABATEIIbHBIX HWHTEPECOB,
WHTEJUICKTYaJIbHON U IIEHHOCTHO-CMBICIIOBOH Chephl;

pa3BUTHE HABBIKOB CAMOOOPA30BaHUS U CAMOTIPOSKTUPOBAHUS;

yriayOJieHne, paciIMpeHrue U CUCTeMAaTH3ali0 3HAHUM B BhIOpaHHOW o0jacTu

HAyYHOTO 3HAHWS WJIM BHJIA JIEATCILHOCTH,

COBEPIIICHCTBOBAHHUE UMCIOIIETOCSI W TPUOOpPETeHHE HOBOTO OIIBITa
[M03HABATEILHON EATENBHOCTH, poeCCHOHAIILHOTO CaMOOTIPEICIICHHS
00yJaroIMXcs.

JlanHast mporpaMMa TapaHTUpyeT oOeclieyeHUEe eIMHCTBa 00pa30BATEIbHOIO
IPOCTPAHCTBA 32 CYET MPEEMCTBEHHOCTH, UHTETPALINH, IPEJOCTABIICHUS PABHbBIX
BO3MOXHOCTEH U KauecTBa 00pa30BaHUsI.

Coneprkanue [IporpaMMbl CTPOUTCS C YUETOM PETHOHANIBHBIX OCOOEHHOCTEH,
yCIIOBUM 00pa3oBaTEeNbHBIX OpraHU3alluif, a TaKke C YYETOM BOBJICUEHUS
00y4Jaronmxcsi ¢ OrpaHuYEeHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSI.

Ocnognas yenb U3ydeHus: yueOHOTro KpyKka « XUMHUsI: TeOpus U
NPaAKTHKA



dbopMupoBaHUE MPEACTABICHUI O XUMUYECKOW COCTABIISIONIECH €CTECTBEHHO-
HAYYHOW KapTUHBI MHUPA, OBJAJCHUE BAXKHEUIINMU XUMHYECKHUMHU TMOHSITUIMU,
3aKOHaMHU U TEOPUSIMH.

OcHosHble 3a0ayu’

OBJIaJICHUE METOJIaMU HAy4YHOTO MO3HAHUS JJIsi OOBSICHEHUS XUMHYECKHX
SIBJICHUM W CBOMCTB BEIIECTB, OLECHKHA POJIM XMMHHU B PA3BUTUH COBPEMEHHBIX
TEXHOJIOTUU U MOJIyYEHUH HOBBIX MATEPHUAJIOB;

BOCIIUTAHUE YOEXKIEHHOCTH B TMO3UTHUBHOM pOJIM XUMHM B JKU3HH
COBPEMEHHOr0 00I11ecTBa, HEOOXOJUMOCTH TPaMOTHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M OKPYKAIOLIEN CPELE;

MPUMEHEHUE TMOJYyYCHHBIX 3HAHUM JUisi OE30MacHOr0 HMCIOJb30BaHUA
BEIIECTB U MATEpUAJIOB B OBITY, CEJILCKOM XO35UCTBE M Ha MPOU3BOJICTBE, PELICHUS
IIPAKTUYECKUX 3a/1a4 B IIOBCEJHECBHOM JKU3HHU, MNPEAYNPEKIACHUS SBICHUM,
HAHOCSIIUX BPeJ1 3M0POBBIO YETOBEKA U OKPYKAIOIIEH Cpee.

OBLIASA XAPAKTEPUCTUKA
KPYXKA

Cognepxkanue ydyeOHOro Kpyxkka «XMMHSI: TeOpUSI M NPAKTHKA)
IPEICTAaBIICHO JUHEHHBIM CIOCOOOM TOCTPOCHHS y4E€OHBIX MporpamMM. Y4eOHbBIN
MaTepuana BBICTPAMBAECTCS B OJHOW JIMHUM M COCTOMT U3 MOCJIEAOBATEIIHHO
CBSI3aHHBIX MEXKy coOOM IJ1aB U TeM. YUeOHBIH MaTepuall KaXJI0H Mocaeayronen
[J1aBbl SIBJISIETCS JIOTUYECKAM MPOJIOJDKEHUEM TOTO, YTO U3Y4YaAJIOCh B MPEABLIYIIHI
rJiaBe. JTO MO3BOJISIET YKOHOMHUThL BpPEMsl, TTOCKOJIbKY MCKIIIOYAeTCsl AyOIrpOBaHUe
Marepuana.

[TporpamMmHBIil MaTepuas OTpa)kaeT BCE COBPEMEHHBIE 3alIPOChl 00IIECTRA:

dbopmupoBaHusa (PyHIAMEHTAIBHBIX TPEICTABICHUNA O MHPE, BKIFOYAIOIIUX
HapsaAy ¢ (GU3MYECKUMU U OHMOJOTUYECKUMM 3HAHUSIMH, HEOOXOIUMBIH 00BeM
XMMHUUYCCKUX 3HAHMM;

dbopMupoBaHHE XUMHUUECKUX 3HAHUN BaKHBIX KaK JJIsl TOBCEHEBHOM JKU3HHU,
TaK U JUIsl JIESITEIbHOCTH BO BCEX 00JIACTSIX HAYKH, HApOJHOTO XO3SIMCTBA, B TOM
YHCJIE HE CBSI3AHHBIX C XMMHUEN HEMOCPEICTBEHHO.

Xumuueckoe 00pa3oBaHHE HEOOXOAMMO TakkKe JUIsl  CO3JaHusl Y
OoOydJaronmMxcst MPEACTaBICHUN O POJM XUMHH B PEHICHUH DKOJIOTHYECKHX,
CBIPbEBBIX, JHEPIETHUUYECKUX, MPOJOBOJILCTBEHHBIX, MEAUIIMHCKUX IMpoOiieM
YEeJI0BEUECTBA.

LJennocmuvle opuenmupol [IporpaMMbl ONIPEAEIIAIOTCS HAIPABICHHOCTBIO Ha
HallMOHAIBHBIA ~ BOCIUTATENBHBIA U7, BOCTPEOOBAHHBI  COBPEMEHHBIM
POCCHICKUM 00IIIECTBOM U TOCYAapCTBOM.

[Iporpamma mpemgycMmarpuBaeT oOecredeHue 0011eo0pa3oBaTeIbHOW |
OOIIIEKYJIbTYPHOM TMOATOTOBKM ydamuxcs. I[lporpamMma TmO3BOJIIET PACKPBITh
BEIyIIUE HUJEH W TEOPUM XUMHUYECKON Haykw, (HOPMHUPYIOIIHE MHUPOBO33PEHUE
ydammxcsi — 3aKOH COXpPaHEHMs Macchl M dHepruu, llepmoanuecknii 3akon 1. U.
MenpneneeBa, Teopuss XMMHUYECKOTO CTPOEHMS OPraHUYECKUX BEIIECTB, 1eopus
pactBOpoB. [losyueHHbIE 3HAHUSA CO3JAIOT YCIIOBHS U1l MOHUMAaHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT COCTaBa M CTPOEHUS; O0YCIOBIEHHOCTh MPUMEHECHHSI BEIISCTB
UX CBOMCTBAMM; MaTEpPUAJIBbHOE EIUHCTBO HEOPraHMYECKUX M  OPraHUYECKHUX



BEIIECTB; BO3PACTAIOIIEH PO XUMHUH B CO3JAHUH HOBBIX JIEKAPCTB U MAaTEPUAJIOB,
B DKOHOMHUM CBIPbS, OXPAHE OKPYKAIOIIEH CPEIbI.

Conepxxanue I[IporpamMmbl pa3paO0TaHO B COOTBETCTBUHM C TpeOOBaHMSIMU
COBPEMEHHOW NUAAKTUKU W BO3PACTHOW NCHUXOJOTHH W HANPABICHO HA PELICHUE
3a7a4 MO (POPMHUPOBAHUIO Y YyUAIIUXCS HAYYHOIO MHUPOBO33PEHHS, OCBOCHUS
OOIllEHAYYHBIX METOJ0OB TMO3HAHUS, MPAKTHYECKOrO0 MPUMEHEHHS TMOTyUYECHHBIX
3HaHWUW, CO3JIaHHE€ MEXKIPEIMETHBIX CBsI3eM ¢  mpeaMeTamu  oOJacTei
MAaTEMATUYECKUX U TYMAaHUTAPHBIX HAYK.

[IporpamMmma kpyxkka «XUMHS: TeOpUsT U TMPAKTHKA» I[PEICTABICHA
CIEAYIOUINMU COJIEPKATEIbHBIMA KOMIIOHEHTAMMU:

BBenenue;

YTI1eBOI0pOIbL;

Kucnopojacoaep:xaiiue opraHuueCKrUe BEIIeCTBA;

A30TcoaepxKalline OpraHM4eCKIe BEIIECTBA,;

Ctpoenue aroma u niepuoauueckuii 3akon /.M. Menaeneena;

CtpoeHue BenecTna;

XHWMHUYECKHUE PEAKLINH;

BemiectBa 1 ux CBOMCTBA;

XuMUsl B )KA3HU OOIIECTBA.

Ipunyunsi u ocobennocmu codepacanus IIpoepammo:

OPUHLMI ~ CUCTEMAaTMYHOCTH M IOCJENOBAaTEIbHOCTH  MpEArojaraet
BBIJICTICHHE B W3y4aeMOM MaTepuajie BeAYIIMX HJeH U Teopuil, BhICTpaBaHHUE
JIOTUYECKOW CHCTEMBI Kypca M Y4eOHOTro Marepuajia BHYTpU OJHOM IJIaBbl, TEMBI.
[IpyHIMIT ~ CHUCTEMHOCTM U TOCJIEIOBATEILHOCTH  IO3BOJISIET  COXPAaHUTh
COOTHOIICHHE MEXIYy TEOPETUYECKUMH  TIOJOKEHUSMH M TPAKTHYECKON
cocTaBisifolell Kypca. Peanmzyercs B MOCIIENOBATEIbHOCTH TEOPUH, MPAKTHKH,
KOHTPOJISI U CAMOKOHTPOJISI 00yUYarOITNXCS;

MPUHIIUAIT HETPEPHIBHOCTH TO3BOJISIET OPTaHU30BBIBATH OOyUEHHE C OMOPOi
HA 3HAHWS XUMHH, TOJTYYCHHBIE HAa CTYINEHSX HAYaIbHOTO OOIIETO U OCHOBHOTO
oOuiero oOpa3oBaHMsI, a TaK)Ke€ Ha JKU3HEHHBIM ombIT ywammxcsi. Kpome Toro,
OOJIBIIYI0 POJb WrparOT 3HAHUS, CPOPMUPOBAHHBIE JPYTUM MPEIMETHBIMU
001aCTSIMH;

MPUHIIUAT JOCTYIMHOCTH W WHAWBHIyaU3allUd CTPOUTCS Ha ydeTe y4eOHBIX
BO3MOXHOCTEW oOydaromuxcsa. [lo3Bonsgser BbpIOpaTh ONTHMAIBHO YUYCOHBIN
MaTepuai, COOTBETCTBYIOIIUN BO3PACTHBIM, (DHU3MUECKUM, TMCUXOJOTHYECKUM U
MHTEJJIEKTyaJIbHBIM ~ OCOOCHHOCTSIM ~ oOywatoniuxcsa. OOydeHue XHUMHUYECKOMY
COJIEP’KaHUIO0 OCTACTCS IOCTYITHBIM, HO MO3BOJISIET YMCTBEHHO M MHTEJICKTYaIbHO
pa3BUBaTh 00YJAIONTUXCS;

IOPUHLIMAI BapUAaTHUBHOCTU B OpraHM3allMd 0Opa30BaTENbHON NEATEIbHOCTH
JaeT BO3MOXKHOCTb [UIsl Pa3JIMYHBIX BapUAHTOB pEaU3aldd TEOPETHUYECKOH U
MPAaKTHYECKOHN YacTH Kypca, HCXOIs U3 00eCIeYeHHOCTH Kypca MaTepuaibHO-
TEXHUYECKUM, HHPOPMAIIMOHHBIM, METOUYECKIM 00ecIiedeHreM, 0COOCHHOCTIMU
pasHbBIX rpynn ydammxcs B kiacce. [lo3BojsieT MCKaTh KOHCTPYKTHUBHBIE IYTH
OpraHu3aiyy yaeOHOM JesTENbHOCTH HE TOJIBKO YUYUTEII0, HO U 00y4aroImuMCs;

OPUHLUAI MHHMMAaKca B OpraHu3alud 00pa30BaTeIbHOU J1€ATEIbHOCTH
MO3BOJIAET 00YUYaIOIIUMCSI OCBOUTH 0053aTEIBHYIO YaCTh peaIn3yeMOn IPOrpaMMBI.



B T0 xe Bpems mporpamma JaeT BO3MOXHOCTh Pa3BUTHUIO TBOPYECTBA, MHTEIUIEKTA
oOyuammxcs 4epe3 ydacTue B MPOSKTHOM e TEIIbHOCTH,

B HCCIIEOBATEIbCKOM NEATEIHHOCTH, B PEIICHNH 3a]1a4 MOBBIIICHHOTO YPOBHS
CJIO’KHOCTH.

CucrteMHO — J€ATEIBHOCTHBIM MMOAXO0JH, peanuszyemslii B IIporpamme,
no3BoyiieT  (opMHpOBATH JIMYHOCTHBIC, METANpEeIMETHBIE U  MpPEeIMETHBIC
pe3yJbTaThl, 0003HaYCHHBIE (eepaIbHbBIM TOCYAapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJAapTOM B TpeAMeTHOW obnactu «EcTecTBeHHBIE HayKW» C y4eTOM
WHANBUIYAIbHBIX OCOOCHHOCTEH 00yYatONIXCS.

MECTO B YYEBHOM IIVIAHE

Ha ypoBHe cpeanero oOmiero oOpa3oBaHHUsl KPYKOK «XMMMS: TeOpHS H
NPAaKTUKA» SBISETCS KypcoOM MO BbIOOPY OOydYaromMXcsl B MPEAMETHON 00JsiacTu
«ECTeCTBEHHBIE HAYKUNY.

[IporpamMma kpyxkka «XUMHUSI: TeOPUsi M NMPAKTHKA» paccunTaHa Ha 34
y4eOHBIX YacoB, Ha U3YUYEHUE Kypca B KaKJOM
KJ1acce MperoaraeTcs BhIIenuTh o 17 gacos (0,5 yaca B Henelto).

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
YUYEBHOT' O KPYKKA «Xumusi: Teopusi u npakruka» [[JTaHUpyeMble pe3yabTaThl

OCBOEHMSI IPOrPaMMBbl KPYKKa
Kypca «XHMHSI: TeOpPUsi U TNPAKTHKA» YTOUYHSIOT U KOHKPETU3UPYIOT o0Olee
MMOHUMAHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB KaK C
MO3ULIUNA OpraHU3ALMH UX JTOCTHXKEHHS] B 00pa30BaTEIbHON JAESTENBHOCTH, TaK U C
NO3ULMI OLIEHKN JOCTHKEHHUS 3TUX PE3YJIbTaTOB.

Pe3ynbTaThl U3ydyeHUS KpyKKa IO BbIOOpY OOyYarOmIMXCsl AOJKHBI
OTpaXkaThb:

pa3BUTHE JIMYHOCTUM OOYYalOIIUXCSA CPEACTBAMU MpejaraeMoro s
M3y4YeHUsl yueOHOTo MpeIMeTa, Kypca: pa3BUTUE oOLIEeH KylIbTyphbl 00yYaromuxcs,
1754 MHUPOBO33pEHUS, LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE
MMO3HABATEJIbHBIX, PETYJIATUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEN, TOTOBHOCTHU
U CIIOCOOHOCTH K CaMOPa3BUTHIO U MTPOPECCHOHATIBHOMY CAMOOIPEIENIEHUIO;

OBJIAJICHHE CHCTEMAaTUYECKUMHU 3HAHUSMU M TOPUOOpPETeHHE  OMbITa
OCYIIECTBIICHUS 11eJIeCO00pa3HON U pe3yNbTaTUBHOM EATEIbHOCTH;

pPa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BAHUIO, OBJIAJICHUIO

KITFOUEBBIMA ~ KOMITCTEHTHOCTSIMH,  COCTABJISIFOIIIMMH ~ OCHOBY  YMCHHS:
CaMOCTOSTEIIbHOMY TMPHOOPETEHUI0O M HMHTETpAIlMU 3HAHWH, KOMMYHHKAIUU W
COTpyAHHYECTBY, J((PEKTUBHOMY  pemIeHH0  (pa3pemieHur0)  mpodIieM,

OCO3HAaHHOMY  HCIIOJIb30BaHHIO HMH(DOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU, CAMOOPIaHU3alN U CAMOPETYJISLINH;

o0OecrieyeHUEe aKaJeMUYECKOM MOOMIBHOCTM U  (MJIM) BO3MOKHOCTH
NOJIEPKUBATh N30paHHOE HaIlpaBJIeHHE 00pPa30BaHMUS;

obecnieyeHre npoecCUOHATBHON OPUEHTAIIMN 00yYarOLIUXCS.

IInanupyemvle nuunocmmuvie pe3yrbmanul

JIMYHOCTHBIE PE3yNbTAThl BKIOYAIOT:



POCCUHCKYIO TPaKAAHCKYIO0 HIEHTUYHOCTH (MIeHTHU(UKALMS ce0sl B KauecTBe
rpaxaaHnHa Poccuu, ropiocTh 3a JOCTHXKEHUS PYCCKUX YUYCHBIX, 32 PYCCKYIO
HayKy, OCO3HAHHE U OUIYIIEHNE JUYHOCTHOM CONMPUYACTHOCTH CYAbOE pOCCUICKOIO
Hapoaa). Oco3HaHHOE, YBAXKUTEIbHOE U JOOPOXKEIATENbHOE OTHOLIEHHE K
HCTOPHUH, KYJIbTYpE, PEIIUTHH, TPATUIUAM, A3bIKaM, IEHHOCTAM HapoaoB Poccun u
HApOJOB MHUPA;

Cc(OPMUPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPaKTUKH;

C()OPMUPOBAHHOCTh LEHHOCTU 3J0POBOrO M OE30MAaCHOTO 00pasa >KU3HH;
WMHANBUAYyaIbHAS U KOJJIEKTUBHASA O€30MaCHOCTh B UPE3BbIUaHBIX CUTYAIUSX;

C()OPMUPOBAHHOCTh OCHOB HKOJIOTUYECKON KYJIBTYphl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIIIICHUS;

OCBOEHHOCTh COLIMAJBHBIX HOPM, MpaBWJ TMOBEACHMs, pojell u Qopm
COLIMATIbHOMW KHU3HU B TPYIINIaX U COOOIIECTBAX;

OCO3HAaHHOE, YBAXKUTEIBHOE U J10OpOKEIATEIbHOE OTHOLIEHHE K JPYroMy
YeJI0OBEKY, €r0 MHEHHIO, MUPOBO33PECHHIO, KYJIbType, S3BIKY, Bepe, TPaKIaHCKOU
no3uIi. ['OTOBHOCTP M CHOCOOHOCTH BECTH MAHMANOT C JAPYTMMH JIOABMH U
JOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

Pa3BUTOE MOPAJIBHOE CO3HAHUE U KOMIIETEHTHOCTb B PEILIEHUU MOPaJIbHBIX
npo0JieM Ha OCHOBE JINYHOCTHOTO BBIOOPA, (POPMHpPOBAHIE HPABCTBEHHBIX UyBCTB
¥ HPaBCTBEHHOTO MOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIECHUS K
COOCTBEHHBIM MOCTYIIKaM;

ACTETUYECKOE, SMOIIMOHAIBHO-IIEHHOCTHOE BUJIEHHUE OKPY>KAIOILIETO MUPA;
CHOCOOHOCTH K AMOLMOHAIHO-1IIEHHOCTHOMY OCBOEHHMIO MHpA.

IInanupyemvie memanpeomemuule pe3yabmanmbi

MeTtanpeaMeTHbIE pe3ynbTaThl BKIOYAIOT TPH TPYIIEI YHUBEPCATBHBIX
y4eOHBIX JIEHCTBU.

Pecynamusnvle ynugeepcanvhvie yuebHwvle Oeticmeus

CaMOCTOSITEJIbHO OMNPEIeNATh LENH, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOXHO ONpPENEINTh, YTO ILEeJb JOCTUTHYTAa; OLEHUBAaTh BO3MOKHBIC
HOCIIEACTBUSI JOCTUKEHUS TIOCTABJICHHOM 11eJIU B
JeSITeIbHOCTH, COOCTBEHHOM >KM3HU U >KU3HHU OKPYKAIOIIUX JIIO/IeH, OCHOBBIBASICh
Ha COOOPAKEHUSIX ITUKU U MOPAJIH;

CTaBUTh M (opMyIuMpoBaTh COOCTBEHHBbIE 3alayd B 00pa30BaTEIbHOU
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaILIHSX;

OLICHWBAaTh PECYpChl, B TOM UHCJIE BpeMs H Jpyrue HeMaTepHaIbHBIC
pecypchl, HEOOXOANMBIE /ISl JOCTH)KCHUS TTOCTABICHHOM 11EJIH;

BbIOUpaTh MyTh JOCTUKEHHS LEIH, TUIAHWPOBATh PELICHHE MOCTABIEHHBIX
3a/1a4, ONTUMH3HUPYS MaTepUaTbHBIE U HEMaTepUaabHbIC 3aTPATHhI;

OpraHu30BbIBaTh A(OPEKTUBHBIA TOUCK PECYpPCOB, HEOOXOAUMBIX IS
JTOCTHKECHHSI TIOCTABICHHOH 1IeIIH;

COIOCTABJIATh IIOJYYEHHBIH pe3yjbTaT JAESITEIBHOCTH C IIOCTaBJIECHHOM
3apaHee LENbIO.

llosnasamenvhvie ynusepcanvhvie yuebHvle 0eucmeus

UCKaTh U HAaXOJUTh OOOOIIEHHBIE CIOCOOBI PELIEHUs 3aJad, B TOM 4YHCIIE,
OCYILECTBIIATh Pa3BEPHYTHIH MH(POPMALMOHHBII MOUCK U CTABUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHBIE) 3a/1a4H;



KPUTUYECKA OIIEHWBATh W WHTEPIPETHPOBATH HWH(OPMAIMIO C Pa3HBIX
MO3UIINNA, pACMO3HaBaTh W (PUKCUPOBATH MPOTHBOPEUYUS B WH(POPMAITMOHHBIX
HMCTOYHUKAX;

WCMOJIb30BaTh  PA3JIMYHBIE  MOJEIBbHO-CXEMAaTUYECKHE  CpPEACTBA A
MPEJICTABIICHNUS] CYIIECTBEHHBIX CBSA3€H W OTHOILICHWUW, a TAKXKE IMPOTUBOPEUM,
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX HCTOYHHUKAX;

HaxXOJUTh U MPUBOJIUTH KPUTHUECKUE apTyMEHTHI B OTHOIIECHUU JIEUCTBUN U
CYXXJIEHUH JPYroro; CHOKOMHO U pa3yMHO OTHOCUTHCSA K KPUTUUYECKUM 3aMEHYaHUsIM
B OTHONIIEHHH COOCTBEHHOTO CYXKJIEHHS, pacCMaTpuBaTh MX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIUTH 32  paMKM  y4eOHOro  mpeaMera ¢ OCYIIECTBISATH
LIEJICHAIIPABJICHHBIA TOMCK BO3MOXKHOCTEH JJIsl IIMPOKOTO TEPEHOCA CPENICTB U
CITOCO0OB JICHCTBUS;

BBICTPaMBaTh UHIUBHUIYAJIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPAaHUYECHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUS; MEHSTh
U YACPKUBATH PA3HbIC MO3UIIMU B MIO3HABATEIILHOU €SI TEILHOCTH.

KommynuxamusHvle yHusepcanvhbvie yueOHvlie 0eucmeust

OCYIIECTBIISITh JAECIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCJIbIMU (KaK BHYTpU 00pa3oBaTEIbLHON OpraHU3alliy, TaK U 3a €€ MpelieslaMH),
noa0upaTh MapTHEPOB IS JIEJOBOM KOMMYHHUKAIIMKM HUCXOJs U3 COOOpa)KeHUM
pPE3yJIbTaTUBHOCTU B3aUMO/JICHCTBUS, & HE TUYHBIX CUMIIATUI;

MpU OCYIIECTBICHUU TPYNNOBOM pabOThl OBITh KaK PYKOBOJWUTENEM, TaK U
YJICHOM KOMAaHJbl B pa3HBIX pOJIAX (TEHEpaTop HWJIeH, KPUTHUK, HWCIIOTHHUTEIb,
BBICTYHAIOIINI, SKCIIEPT U T.1.);

KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBUSIX  peaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pPa3BEpHYTO, JIOTUYHO W TOYHO W3JlaraTb CBOK) TOYKY 3pEHUSI C
UCIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(GJIMKTOTCHHBIE CUTYaIlUd W MPEJOTBPAIATH KOHQIMKTHI
0 UX AaKTUBHOWM (ha3bl, BBHICTpaWBaTh JICJIOBYIO U  00pa3oBaTENIbHYIO
KOMMYHUKAIINIO, U30eTrasi JUMYHOCTHBIX OILICHOUHBIX CYXKJICHUM.

lInanupyemule npeomemuvie pe3yiomamol
pe3yibTare 00ydeHHs KpyXKa « XMMHUS: TeOPHUS U MPAKTHKA)» 00y4yaromuics
HAYYUTCS:

MOHMMAHUIO TIpeIMeTa, KIFOYEBBIX TEOPUU U TOJOKEHHM, COCTABIISIONIIUX
npeaMer «XuMHs», YTO OO0eCleunBaeTCs IMOCPEACTBOM MOJCIUPOBAHUS U
MMOCTAHOBKM TPOOJEMHBIX BOMPOCOB, XapaKTEPHBIX ISl TMPEAMETHOW 00JacTu
«EcTecTBEHHBIE HAYKNY;

YMEHHUE pellaTh OCHOBHBIC TMPAKTUYECKHE 3aJaud, XapaKTepHbIC IS
UCIIOJIb30BaHUsI METOJIOB U MHCTPYMEHTApUS MpeaMeTa « XUMHUsD;

dbopMHpOBaHrE MEKITPEAMETHBIX CBSI3EH ¢ IPYruMU 00JIACTIMU 3HAHUS.

OOyuaromuicst MOJIyYUT BO3MOKHOCTH HAYUYHTHCSH

OBJAQJIETh KIIIOUEBBIMU TMOHSATHUSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS HayKa XHUMHS, PACMO3HABAHUE COOTBETCTBYIOUIMX €W MPU3HAKOB U
B3aMMOCBSI3€M, CIOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHbIE MOIXOJbI K U3YUEHHIO
SABJICHUMN, XapaKTEPHBIX JIJIs1 N3y4aeMON HAyKU XUMUH;



YMEHHE pelaTb KakK HEKOTOpbIE IIPAKTUYECKHE, TaK M OCHOBHBIE
TEOPETUYECKUE  3aauM, XapaKTEpHbIE JUIA  MCIOJIB30BAHUS  METOJOB W
WHCTPYMEHTAPUS XUMHUH;

HaJIM4KE MPECTaBICHUI O XUMUU KaK IEJIOCTHON Te€OpUH (COBOKYITHOCTH
Teopuit), 00 OCHOBHBIX CBSI35X C MHBIMHU CMEXHBIMU 00JIACTSIMHU 3HAHU.

COJEPKAHUE ITPOI'PAMMBI

10 KJIACC

1. BBEAEHHUE - 3 4

Tema 1. Ponp opranmdeckux BemiecTB B OKpyskaromiem mupe. [IpakTudeckas pabora
Nel (mo BeIOOpY) «KauecTBeHHOE oOmpeAcsieHUE yriepoja W BOJAOpOJa B
YIAaKOBOYHBIX Marepuanax», «llomyueHne cUMIAaTUYECKUX YEPHUII U3 MHIIEBBIX
IIPOAYKTOBY.

Tema 2. Teopusi ctpoeHus oprannueckux coeamuennii A.M. bytneposa. Poip A.
M. bytnepoBa B pa3BUTHE POCCUKUCKON HAYKHU.

Tema 3. Kiaccudukanusa opraHudeckux coeauHenuil.  Knaccudukarus
XUMHYECKUX PEAKINNA B OPraHUYECKOU XUMHH.

Tewma 4. 3oMepust opraHnyeckux coeMHeHN. OCHOBBI HOMEHKIIATYPBI.

Tewma 5-6. BeiBoa pocTelInX U MOJIEKYIISIPHBIX (POPMYJT OPTaHMYECKUX BEIIECTB.
[IpakTUKyM IO pENIEHUIO 3a1a4.

2. YIJIEBOJAOPO/bI - 5 4

Tema 1 . IIpenenbublie yrieBoaopoasl. [IpakTUKyM IO COCTaBIIEHHIO CTPYKTYPHBIX
MU30MEPOB U OCHOBAM HOMEHKJIATYPHI.

Tema 2 . XapakTepucTuka NpeaeiabHbIX YIIIE€BOAOPOAOB.

Tema 3 . IlpakTukymM 0o pemieHUI0 3a7ad. BbBIBOJ MOJEKYISpHBIX (Hopmy
OPTraHUYECKUX BEIIECTB M0 MPOJIYKTaM CTOPaHUS.

Tema 4-5 . CpaBHuTeIbHAS XapaKTEPUCTUKA HEMPEAETbHBIX YIIIeBOA0poaA0OB. Poib
M.M. KyuepoBa m B.B. MapkoBHMKOBa B HM3YYECHUM CBOWCTB HENPEACIBbHBIX
YTJIEBOJIOPOJIOB.

Tema 6 . OOnacTu NpPUMEHEHUS HENpPEAENbHBIX YIJIeBoAOpoaoB. Mcrtopus
npupogHoro kayuyka. Cepreii BacunmbeBuu JleGeneB u ero BKIAJ B CO3JaHUE
CUHTETHYECKOTO KaydyKa.

Tema 7 . [Ipaktuueckas padora Ne 2 «Ilosnydyenue yrieBo10poJ0B U3yUECHHE

UX CBOMCTB (M€TaHa, dTWJICHA, alleTUJIEHa Ha BEIOOP, C YUETOM OCHAIIICHHOCTH
KaOWHETa PEeaKTUBAMM ))»

Tema 8 . CpaBHUTENIbHAS XapaKTEPUCTHKA LIUKIMYECKUX YTIeBOA0poaAoB. Tema 9
(15). TlpakTukyM 1O OCYIIECTBJICHHUIO IICMOYEK MPEBPAIICHUN ¢ YydacTHEM
YTJIEBOJIOPOJIOB.

Tema 10 . IlpupoaHbie ICTOUHUKHU YTIIEBOIOPO/IOB.

3. KUCJIOPOJCOJEPKAIIMUE OPTAHUYECKHUE BEIECTBA 6,5 u

Tema 1 . XapakrepucTuka CiupToB.

Tema 2 . IIpaktuueckas padota Ne 3 «KauecTBeHHbIE PeakIIMU Ha CITUPTHI

Tewma 3 . CpaBHUTENbHAS XapaKTEPUCTUKA CIUPTOB U (PEHOJIOB.

Tema 4 . CpaBHUTENbHAsI XapaKTEPUCTHUKA aJbIETHJIOB U KETOHOB

Tema 5 . Xapakrepuctrka KapOOHOBBIX KUCIIOT.



Tema 6 . Ilpaktuueckas pabora Ne 4 «CBoiicTBa KapOOHOBBIX KHCIIOT)

Tema 7 . XapakrepucTuka ciaoxkHbIX 3pupoB. XKupsl u macia.

Tewma 8. [Ipaktuueckas padora Ne 5 «OrieHKa CTeeHN HENPEAETbHOCTH KUPOBY.
Tema 9. Cunrermyeckue wmoroume cpeacrtBa. Ilpaktudeckas pabora Ne 6
«Y naneHue KUPOBbIX 3arpsA3HEHUI PA3IMUYHBIMU CIIOCOOAMU

Tema 10. Xapakrepuctuka yriaeBojoB. [Ipaktuueckas pabota Ne 6 «ObHapyxkeHue
TJIFOKO3BI B SIT0J1aX, PPYKTaxX U OBOIIAX)

Tema 11. UckyccTBeHHbIE U CUHTeTHUECKUE BOosoKHA. [IpakTrueckas padboTa

Ne 5 «Pacno3zHaBaHne BOJIOKOH»

Tema 12. B3auMoOCBs3b yINIEBOJAOPOAOB M KHCIOPOJACOAEPKAIIUX OPraHUYECKHUX
BenlecTB. [IpakTukyM mo ocymiecTBieHHIO Lienoyek npespamenuid. Tema 13 (29).
Pemenue 3aa4y Ha BbIBOJ (DOPMYJT KUCIOPOACOAEPKAILINX OPraHUYECKUX BEILIECTB.
4. ABOTCOAEPXKAIIIUE OPTAHUYECKHUE BEHHIECTBA — 3 4

Tema 1 . XapakrepucTrka aMHHOB.

Tema 2 . Apomarnueckue amusbl. Pone H.H. 3uHMHA B OTKpBITHH HOBBIX
JIEKAPCTBEHHBIX BEIIECTB U KPACUTEIICH.

Tema 3 . AMUHOKHUCIIOTBI — aM(pOTEpHBIE OpraHyYecKue BemecTBa. MckyccTBeHHas
Y CUHTETUYECKas MUIIA.

Tema 4 . benku u ¢epMeHTb, UX pojib B MpoLeccax >KU3HEAEATEIbHOCTH.
HyxknenHoBbI€ KUCIOTHI U KU3Hb.

Tema 5. B3aumocBs3b OpraHMYecKHX BemlecTB. [IpakTHKyM IO OCYIIECTBICHHIO
LETIOYEK MPEBPALICHUMN.

Tema 6. Pemenue 3amau Ha BbIBOA (POPMYJT a30TCOAEPKAIIMX OPraHUYECKUX
BELLECTB.

11 KJIACC

5.  CTPOEHUE ATOMA Y NEPUOINYECKHWM 3AKOH 1.A. MEHJIEJIEEBA — 1,5 4
Tema 1 . ATom — cnoxknas yactuia. CoctaB aTOMHOTO sijpa

Tema 2 DnekTpoHHas 0007104YKa aroMa. [IpakTHKyM 1O COCTABIIEHUIO 3JIEKTPOHHBIX
U DJIEKTPOHHO-TpadudecKux GopMys aTOMOB 3JIEMEHTOB MOOOYHBIX MOATPYIIT
Tema 3 Ilepuoanueckuii 3aKOH U IEPUOJUYECKAS CUCTEMA XUMHYECKUX

saneMmeHTOB J[.M1.Menneneena. [IpakTuKyMm MO yCTaHOBIICHUIO 3aBUCUMOCTH CBOWCTB
AJIEMEHTOB OT CTPOEHUS X aTOMOB

6. CTPOEHUE BEHIECTBA -4 4

Tema 1 IlonsiTue 0 xuMuyecko cBsa3u. KoBajieHTHasi U HOHHAS CBSI3U.

Tema 2 Mertammyeckas UM BOJOpPOAHAs CBSI3U. ApPXUTEKTypa MOJICKYI.
JlaboparopHas padora «KoHcTpynpoBaHue mMojeneil Moiekyn (C UCIOIb30BaHUEM
IAPOCTEPKHEBBIX MOJIETIEH I KOMITbIOTEPHBIX POrPAMM).

Tema 3.BemectBa MOJIEKYJIAPHOTO Y HEMOJIEKYJISPHOTO CTPOEHUS.
Kpucrannmuueckue pemetku. [IpencraBieHue 31eKTPOHHBIX MPE3EHTALIUMN.
Tema 4 Heopranuueckue U OpPraHUYECKHWEe NOJUMEpHL. buonosmmepsl.

[Ipaktuueckas padora Ne6 «Pacrno3HaBanue macTMacc U BOJIOKOHY.

Tema 5.ArperaTHble COCTOSIHUSI BEIIECTB: Tra3000pa3Hble, >KUJIKHE W TBEPIbIE
BeniecTBa OlIEHKa BIMSHUSA XMMHUYECKOTO 3arps3HEHUs aTMOc(epbl Ha OpraHU3M
YEJI0BEKA U IPYTHUE KUBBIE OPTraHU3MBI.

Tema 6 Ilpaktuueckas pabora Ne7 «IlomydeHue, coOupaHue W pacro3HABaHUE
ra3oB» (KMCJI0pO/1a, BOAOPO/Ia, YIIAEKHUCIOr0 Ia3a, aMMHUaKa).



Tema 7 [ucnepcublie cucteMbl. Komnounbl (3014 1 renu). YucTble BEMIECTBA U
cMmecu. CocrtaB cMmeceil. Pa3nesenue cMecei.

Tema 8. [IpakTukyMm 10 pacueTy MaccoBOM M OOBEMHOW J0JIeH KOMIIOHEHTOB
CMECH.

7. XUMHNYECKHUE PEAKIIUU — 5,54

Tema 1 Ilpuunnb MHOT0o0Opa3usi BemecTB. Airiorponus. M3omepus.
IIpakTUKyM IO COCTaBJIEHUIO N30MEPOB OPraHUYECKUX COCTNHEHUM.

Tema 2 Ilpu3Haku W yCIOBUSL NPOTEKaHUS XHMHYECKUX peakuuil. 3aKkoH
coxpaHeHusi Macchl BeniecTB. Kiaccudukaius XuMHYeCKUX PEaKIIHii.

Tema 3  OKMCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM B HEOPraHUYECKOW U
opranudeckoil xumuu. [IpakTMKyM MO paccTaHOBKE KOA(DPHUIIMEHTOB METOJIOM
AJIEKTPOHHOIO OaJiaHca.

Tema 4 CkopocTb XMUMHUYECKOW peakuuu. PakTophl, BIMAIONIME HA CKOPOCTh
xuMuueckoi  peakuuu. JlaboparopHas pabora  «3aBHUCHUMOCTH  CKOPOCTH
FETEPOr€HHbIX XMMHUYECKUX PEaKUUU OT KOHLEHTPALMU PACTBOpA, TEMIIEPATYPBIL,
IJIOIIA/IA TIOBEPXHOCTU TBEPJIOTO BEIIECTBAY.

Tema 5 OOpatumocth peakiuii. XUMHUUECKOE pPaBHOBECHE U CIIOCOOBI €ro
cMmemieHus. Bo3MoxHoct mpuMeHeHus mnpuHiumna Jle Illarense B pa3inyHbIX
cdepax xu3HU. JlaboparopHas pabora «CMmelieHne XMMUYECKOTO paBHOBECUS MPU
M3MEHEHUU KOHLIEHTPALMK PEearupyroluX BEIIECTB» (Ha MPUMEPE PEAKIMH MEXITY
pacTBopaMu pofaHua Kayus U xjopuaa kenesa (111).

Tema 6 Teopust nsaexkTponuTHUYecKod nauccoumanuu. JlaGopatopHas pabota
«ONEKTPONPOBOJTHOCTh PACTBOPOB KHUCIIOT, IIETOUYEH U COJIEN».

Tema 7  KuCIOTBI, OCHOBaHMS, COJIM B CBETE€ TEOPHUHM DIEKTPOJIUTHYECKOU
JTUCCOLIAALINH.

Tema 8 Ilpaktuueckas pabota No§ «oHHBIE peakiuu B pacTBOPAX JIEKTPOJIUTOB.
OKCNEPUMEHTAIIBHOE PEIICHUE 3a/1a4.

Tema 9 Boga kak aumnons. OcoOeHHOCTH (DU3MYECKUX W XUMHUYECKHX CBOMCTB
BOJbl. POnp BOABI B XHMMHUUYECKHX PEAKUUSIX M KUZHEHACATECIBHOCTH IKHUBBIX
OpPraHU3MOB.

Tema 10 I'maponn3 HEOPraHMYECKHUX U OPraHUYECKUX coennHeHu. Cpena BOAHBIX
pactBopoB. I[IpomblllsieHHOE 3HAaY€HUE NpolLeccoB Tuapoiusa. JlabopaTopHas
pabota «OrmpezneneHue Cpeapl pacTBOPOB €  TMOMOUIbIO  YHUBEPCAIbHOM
WHJUKATOPHOU Oymaru, pacTBOpOB JakMmyca u dheHondranienHa.

Tema 11 Xwumuueckne MCTOYHUKH TOKA. DNEKTponu3. [IpomblmneHHoe 3HaueHue
IIPOLIECCOB AJIEKTPOIU3A.

8. BEHIECTBA U UX CBOUCTBA — 4,54

Tema 1 Metamnpl. DIEKTPOXUMUYECKUNA PsAJ HanpsDKeHUM MmeTtamioB. CrocoObl
noxyyeHuss MeTayuioB. [IpencraBieHUE SIEKTPOHHBIX MPE3EHTAUUMKA MO0 TEME
«Mertaiby.

Tema 2 ®usndeckue U XMMHUYECKHE CBOMCTBa MeTayyioB. Kopposus MeTamios.
lMansBaHOCTETHSA, €€ UCIOJIB30BAHUE JIJIS 3AIUTHI METAJLUIOB OT KOPPO3UHU.

Tema 3 Hemerambl. CpolicTBa HeMeTaUioB. BoAOpOIHBIE COEIMHEHHUSA
HeMeTaiioB. OKCHABI W aHTUAPHUIB KapOOHOBBIX KHUCHOT. IlpencraBnenue
3JIEKTPOHHBIX Mpe3eHTauni o teme « Hemeramisn.

Tema 4 Opranuueckne U HEOPraHUYECKUE KUCIOTHI. [[puMeHeHne Kucior.



Tema 5 Ilpaktudeckas padora Ne9 «CpaBHEHHME XUMHUUYECKUX CBOMCTB COJISHOW U
YKCYCHOW KHCIOT».

Tema 6 Opranuueckre U HEOpraHMYECKUE OCHOBaHUs. [[puMeHeHre OCHOBAHMIA.
Tema 7 Ilpaktuueckass pabora NelO0 «CpaBHeHue cnocoOOB MOJYy4YEHHS U
XUMHUYECKUX CBOMCTB rUJIpoKcuaa HaTpus U ruapokcuaa meau (1D)».

Tema  8AmdoTepHble OpraHMYecKME€ UM  HEOPraHMYECKHUE  COEIUHEHUS.
JIabopaTtopHas padota «lloryueHre ruipokcuaa alFlOMUHUS U JOKA3aTEIbCTBO €ro
aM(pOTEpHOCTIY.

Tema 9 IlpakTtuueckas padota Ne 11 «PemieHue skcrniepuMeHTaIbHBIX 3a7a4 Ha
UIECHTU(DUKAITIIO OPTAaHUISCKUX M HEOPTAHUYCCKUX COCTUHEHU.

9. XUMMUHS B ’KU3HU OBLHIECTBA

Tema 1 Ilpenapatsl ObiToBOM XuMuK. OXpaHa OKpyKarolel cpesbl, COOI0ICHNE
MpaBUJI UCIOJIb30BAHMUS.

Tema 2 Xwumuueckue BemectBa B MenunuHe. Jlabopatophnas pabota
«HMccrnenoBanne JIEKQpCTBEHHBIX —IpenapaTtoB» (ONpenesieHne XHUMHUYECKHX
BemiectB  «[mumuue», Ilyprene», «YpoTponuHe», «AUETHWICATALMIOBON
KHUCIIOTE», «ACKOPOUHOBOM KUCIOTE» U T.1I.).

Tema 3 ~ XWMHYECKHME BENIECTBA B CEIBCKOM XO3SIUCTBE U CTPOUTENBHCTBE.
[Ipumenenre MUHEpanbHBIX yaoOpeHuid. Mcnoab30BaHne CTPOUTEIBHBIX CMECEH,
pacTBOpUTENIEH, KPACOK, CIIJIABOB U T.II.

Tema 4 Xumuueckas NPOMBIIUICHHOCTh M MPOOJEMa OXpaHbl OKpYKarouen
cpensl.

TEMATHYECKOE INTAHUPOBAHUE

Ne TemaTnueckoe NJIAHMPOBaHHE KoanyectBa | @opma
n/n 4acoB KOHTPOJIA

npakTHYecKast
pa0ora,
CaMOCTOSITeITbHAS
pabota

1 | BBEAEHHUE 34

MIpaKTUIeCKast
pabora,
MPOEKTHAS

2. | YITJIEBOJOPOIbI 54 pabora,
CaMOCTOSITeNTbHAs
pabora
TECTUPOBAHUE

npaKkTHYecKast
pa0ora,
MIPOCKTHAS
6,54 pabora,
TEeCTUPOBAHUE,
KOHTPOJIbHAS
pabora

KHCJIOPOJACONEPKAIUE
OPTAHMYECKHUE BEIIECTBA

A30TCOAEPKAIIUE OPTAHUYECKUE CaMOCTOSITeITbHAS
BELHIECTBA pabora,
MIPOEKTHAS
pabora,
TECTUPOBAHUE.




CTPOEHME ATOMA U NEPUOJIUYECKUIA 154 CaMOCTOSITEIbHAS
3AKOH JI.U. MEH/IEJIEEBA ! paGota

TECTUPOBAHUE

CaMOCTOSTEIIbHAS
pabora,

6. | CTPOEHUE BELHIECTBA 4y IIpaKTHYECKast

pabora,
TECTUPOBAHUE

paKkTU4YecKast
pabora,

7. | XUMMNYECKHUE PEAKIIUN 5,54 CaMOCTOsTEIIbHAs

pabota
TECTUPOBAHUE

MIpaKTHIeCKast
pabora,
MIPOCKTHAS

8. | BEIIECTBA M UX CBOMCTBA 454 pabora,

CaMOCTOSITETTbHAS
pabora
TECTUPOBAHUE

9. | XUMMUsI B ) KU3HU OBLIECTBA lu

MPOEKTHAsI
pabora,
CaMOCTOSTEIIbHAS
pabota

NTOI

34

OCHOBHBIE KPUTEPUH OHEHUBAHUSA AEATEJIBHOCTHU

OBYYAIOIINXCA

OrneHka y4eOHBIX JOCTHXKEHUM OO0YyYaromMXCs MPOU3BOIAUTCS C YYETOM
LEeJIed MPEABAPUTENIBHOTO, TEKYIIErO, 3TAITHONO W HMTOTOBOTO IEIArOrM4ecKOro
KOHTPOJS KpYyXKa «XMMHUS: TEOPHUS U

NMPAKTHKA.
Ouenka TpeboBanus
3a4TEHO 5 BobinosiHeHue  3aJaHUil  TeKYyHIEro KOHTPOJIS]

(oTIM4HO)

(TecToBbIE MPOBEPOUYHBbIE PA0OTHI) - OTBET COACPKUT
90-100% »yemMeHTOB 3HAHUH.

OuneHka yCTHOIO 0TBeTa, MMCbMEHHONH KOHTPOJIbHOM
padoThl (3agaHMs €O CBOOOAHO KOHCTPYHPYEMbIM
OTBETOM):

B OTBETE MPUCYTCTBYIOT BCE MOHATHUS, COCTABIIAIOLINE
COJIep>KaHH€e TaHHOM TeMbI (OCHOBHBIE 3aKOHBI U TEOPUU
XUMUH, 3aKOHOMEPHOCTH IPOTEKaHUS XUMHUYECKUX
peakuui, oOlmue Hay4yHble NPUHIMIBI [POU3BOACTBA




HEOpPraHWYECKUX U OpPraHMYeCKHX BEIECTB U Jp.), a
CTEIIEHb UX PACKPBITHS COOTBETCTBYET YPOBHIO,
KOTOPBIN IPEyCMOTPEH roCyAapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAAPTOM. OTBET JEMOHCTPHUPYET
OBJQJICHUE  y4YallUMCA  KJIIOYEBBIMM  yYMEHUSMU,
OTBEYAIOIIMMHU TPEOOBAaHUSM CTaHJApTa 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, OOBIACHITh OOYCIOBICHHOCTb
CBOMCTB U IIPUMEHEHMsS BEIIECTB HMX CTPOCHUEM W
COCTaBOM, CYIIHOCTb M 3aKOHOMEPHOCTb IPOTEKAHHUS
M3YYEHHBIX BUJIOB peakiuii). B oTBeTe BO3MOXHast ogHa
HECYIIECTBEHHAs OIIMOKa.

OuneHka yMeHHH peliaTh pacyeTHbIe 3a1a4M:

B JIOTMYECKOM PacCyKJIECHUH U PEIICHUN HET OIIMOOK,
3aJja4ya PelIeHa palOHAIBHBIM 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 KOHCTPYHUPYEMbIM
0TBETOM):

B OTBETE MPUCYTCTBYIOT BCE MOHATHUS, COCTABIIAIOLINE
OCHOBY COJIEpKaHUSA TEMbl, HO NPU HUX PACKPHITUU
JIONYIIEHbl HETOYHOCTHU, KOTOPBIE CBUAETEIBCTBYIOT O
HEJIOCTATOYHOM  YPOBHE OBJIAJACHUS  OTJEIbHBIMU
KJIFOYEBBIMUA yYMEHUSIMU (OIIUOKU TpH OIpeaeIeHUun
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, MUCHbMEHHONH KOHTPOJIBLHOH
padoThl (3agaHMA €O CBOOOAHO KOHCTPYHMPYEMbIM
OTBETOM):
OTBET IOJIHBIM, HO ITPH 3TOM JIONYIIEHA CYIIECTBEHHAS




omnoOKa 15030 OTBET HETIOIHBIMH, HECBSI3HBIN
(OTCYTCTBYIOT HEKOTOPBIE MOHSTHUS, HEOOXOIUMBIE JJIs
PACKpBITHUSI OCHOBHOT'O COJIEPXAHUSI TEMbI); B OTBETE
MPOSIBJISIETCS] HEJOCTATOYHAS! CUCTEMHOCTh 3HAHUN WA
HEJIOCTATOYHBIN YPOBEHB BIAJAEHUS COOTBETCTBYIOIIUMHU
KJIFOYEBBIMU YMEHUSIMH.

OueHka yMeHHil peliaTh pacyeTHbIC 3a1a4u:

B JIOTUYECKOM PACCYXKICHUM HET CYIIECTBEHHBIX
OmuOOK, HO JOIYIICHAa CYIIECTBEHHAs OIMMOKa B
MaTEMAaTUYECKUX pacyeTax.

HE 2 Beinosinenue 3ajaHuH TEeKYyLIero KOHTPOJI|
(HEeyIOBJIETB
3aUT€HO |OPUTEIIBHO) | (TeCTOBBIE MPOBEPOYHbIE PA0OTHI) OTBET COJICPKUT
MeHee 50% 371eMEHTOB 3HaHUH.

OuneHka yCTHOTO 0TBeTa, MUCbMEHHOH KOHTPOJIbHOM
padoThI (3agaHKs €O CBOOOAHO KOHCTPYHPYEMbIM
0TBETOM):

pu OTBETe OOHAPYKEHO HEMOHMMAaHHUE YYallluMCS
OCHOBHOTO COJIEp’KaHHsSl y4eOHOro Marepuayia Wiu
JIOMYIIEHBl  CYIIIECTBEHHBIE OIIHOKH, KOTOpBIC
YUAIIMICA HE MOXET HUCIPAaBUTh MPH HABOMISIINX
BOIIPOCAX YUYUTENs, IPU OTCYTCTBUU OTBETA.

OueHka yMeHHH peliaTh pacuyeTHbIE 3a1a4M:

UMEIOTCSl CYIIECTBEHHBIE OIMMOKHM B JIOTHYECKOM
PacCy’KJICHUU U PEIICHUN; 3a/1a4a HE PEIICHA.

YYEBHO-METOAUYECKOE U MATEPHAJ/IBHO-TEXHHYECKOE OBECIHIEYEHHUE
OBPA3OBATEJIBHOU JEATEJIBHOCTH

Oobs3aTe1bHAA IUTEpPaTypa

Xumus. 10 knacc (0a30BbIi YPOBEHB): YU€OHUK 1JIs 00111€00pa30BaTEIbHBIX
yupexaenuit / O.C. I'abpuemnsa, M.: «/Ipodar, 2013. - 192 ¢

1. Xwumusa. 11 kmacc  (0a3oBbIi  ypOBEHB):  Y4EOHUK IS
obmeoopazoBarenbHbIX yupexaenuit / O.C. ['abpuenss, M.: «/poday, 2013. -
224 ¢

JonosHuTEILHAA JIMTEPATypPa

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

2. T'abpuensn O.C. «XuMuueckuii skcnepuMeHT B mikone. 10 kiacc:
yaeOHo-meToauueckoe nmocoodue/ O.C. I'abpuensn, JLII. Barnmuna. — M.: [Ipoda,
2005.-208 ¢

3. I'abpuensn O.C., OctpoymoB WN.I'., BBenenckas A.I'. «O0mas xumus B
TecTax, 3aJadax, yhOopaxkHeHusx. 11  kjmacc: yueOHoe mocoOue  is
obmeoOpaszoBarenbHbIX yupexaeHuii — M.: Jlpoda, 2009 — 216 ¢



4. Tapmun A.Il. «Opranndeckast Xumusi B TaOJIUIAX U CXEMaX) —
XUMU3JIAT, 2006. — 184 ¢

5. Kysnenosa H.B., JleBkun A.H. «3anaunuk no xumuu. 10 kinacey» —
M.:«BEHTAHA-IT'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 YYEOHUKOB U3 PeiepaIbHOTO MepeyHs
(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 DnexTpoHHbIH 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 DnekTponHas OMOIHOTEKa YUeOHBIX MaTEPHAIIOB
0 XUMUHU

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

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

http://www.fipi.ru ®UTTN

MaTtepuanbHO-TeXHHYECKOE o0ecrieyeHne
o0pa3oBaTe/IbHOII 1esITeIbHOCTH

s peanuzanun Kpyxkka «XUMHS: Teopust U NPAKTHKA» HE00XOIUMO
co3/1aTh cucTeMy yueOHoro obopynoBanus. CoBpeMeHHbIe TPEOOBaHUS K CHCTEME
y4eOHOTO 000pY/I0BaHUS MPECTABICHBI B TPUKa3ze 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,
HEOOXOUMOI0 MpU OCHAIIEHUH 00I11e00pa30BaTENbHBIX OpPraHU3alUid B IEJISIX
peanu3aluu MEpONPUSATUM MO COJACUCTBUIO CO3JaHUI0 B CYOBEKTaX POCCUUCKOM
denepanuu  (UCXOAS W3 TMPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B
00111600pa30BaTEIbHBIX
opraHuzalusx, KpuTepueB ero  (GopmMupoBaHuss ©W  TpeOoBaHUU K
(GYHKIIMOHATPHOMY OCHAIICHUIO, a TaKKe HOpPMAaTHBa CTOUMOCTH OCHAICHUS
OJTHOTO MecCTa OOydYarollerocssi yKa3aHHbIMH CpPEICTBaMU OOy4YeHHS U
BOCITUTAHUS»,



IIpuMepHBIe TEMbI IPOEKTOB:
1. UcTopus moydeHus: 1 IpUMEHEHHUE YKCyca.
2. Oprannueckue BeliecTBa — KOHCEPBAHTHI AJIS MUILEBBIX MPOITYKTOB.
3. TexHOI0THs MOJIOYHOKHUCIION 3aKBAaCKH OBOIIIEH.
4. UccnenoBaHue cOCTaBa pa3IMYHBIX COPTOB CIIMBOYHOTO MacCa.
5. M3roToBieHne MacCIsIHBIX KPACOK.
6. BeiOupaem cpeAcTBO I MBIThSI )KUPHON TIOCY/IBI.
7. I3roToBjeHNE MbLlIa py4HON pabOTHI.
8. AHanu3 pa3IUYHBIX COPTOB XO3SIICTBEHHOTO MBLIIA.
9. MHccnenoBanue Moo cioCOOHOCTH MbLIIa B OTHOIICHUU PA3TUYHBIX
3arpsi3HUTEIICH.
10. UccnenoBanne KkayecTBa MEAA.
11. Kak coxpaHuTbh CBEKECTb MOJIOKa?
12. Onpenenenue nopora 4YyBCTBUTEIILHOCTH PEAKIIMN Kpaxmaa ¢ HOJA0M.
13. N3yueHue 3aBUCUMOCTH MOSBJICHHS (U UCYE3HOBEHMS) CIAJKOTO IPUBKYyCa
KapToQens OT TEMIIEpaTyphl.
14. UccnenoBanue cojiep>kaHusi aCKOPOMHOBOM KUCIOTHI B PA3IUYHBIX COKaX.
15. Uctopus xnedorneueHusl.
16. UcTopust uepHUIL.
17. UccnenoBanue coqepkanusa KoderHa B pa3IuIHBIX MapKax das 1 Kode.
18. 3roToBjIcHNE TEMIIEPHBIX KPACOK.
19. BimstHrE 3TUIIOBOTO CIIMPTA HA Pa3BUTHE PACTECHUH.
20. [Tomy4enue 1 mpuMeHEHUE JKeJaTHHA.
21. Paznenenue pacTUTENbHBIX TUTMEHTOB 3€JICHOTO JIUCTA.
22. VIzrotoBnieHre akBapelbHbIX KPACOK U3 PACTUTEIBHBIX MUTMEHTOB.
23. HccnenoBanne XUMUYIECKON CTOUKOCTH IIJIACTMACC — YITAKOBOYHBIX
MaTEPHUAJIOB ISl MUIIEBBIX MPOAYKTOB.
24. ComHeHUs U TpUyM( BEIMKOTO OTKPBITHSI.
25. AMopsl, ampubdbun u... aM(pOTEPHOCTb.
26. Bognas o60mouka mniaHeTHl.
27. ImeeT 1 Bojia mamsITh?
28. BraxxHOCTh BO3/lyXa U 37J0POBbE UEIIOBEKA.
29. Dkonoruyeckue MpoOIeMbl XUMUYECKOTO MTPOU3BOCTBRA.
30. Xumudeckre BeIIecTBa B MOBCETHEBHON KU3HU YEIOBEKA.



