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1. ITosicHUTEILHAA 3ANUCKA

Pabouast mporpamma no y4eOHOMY 3J€KTUBHOMY Kypcy «lIpakTukym 1o
xumMum» cpennero oo6mero obpazoBanus ['AOY CO «Jlunei-unteprar 64»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMU:
o ®enepansHoro 3akoHa oT 29 gexadps 2012 roma Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny;
o npukaza MunnpocBenienus ot 22.03.2021 Nell5 «OG6 yTBepxaeHUU
[Topsinka opraHu3anuy M OCYIIECTBIICHUS OOpa30BaTENIbHON JESITENbHOCTU IO
OCHOBHBIM  00I1I€00pa3oBaTEeIbHBIM  IIporpaMmMaM  —  00pa3oBaTEbHBIM
nporpaMmMaM HayajbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CpEAHEero oOIero
o0paszoBaHUs»;
o npukaza Munnpocsemenus Poccum ot 23.11.2022 Ne 1014 «O6
yTBepXKAeHUH (eaepaabHOi 00pa30BaTeIbHOM NPOrpaMMBbl CPEIHEro OOIIero
o0paszoBaHUs»;
J ®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHETO
oO1iero oopazoBaHusi, yTBepkIE€HHOTrO npuka3zom [Ipukaz MunoOpuayku Poccun
oT 17.05.2012 r. Ne 413 (c u3MEHEHUSIMH U JIOTIOJHEHUSIMU OT: 29 nekabps 2014
r., 31 nexabps 2015 r., 29 utons 2017 r.);
o «Crparerueii pazsutus BocnuTanus B Poccuiickoit denepanuu Ha nepHoOL
no 2025 ropa», yrBepxkacHHoW Pacnopstxenuem IlpaBurensctBa Poccuiickoit
Oepneparuu ot 29 mas 2015 roga Ne 996-p;
o Canurapnsie npaBuia CII 2.4.3648-20 "CaHuTapHO-3MIHMAEMUOJIOTHYECKUE
TpeOOBaHMs K OpraHU3alMsIM BOCIIUTAHUSA U OOy4YEHUSs, OT/AbIXa U 03]I0POBJICHUSA
neTel U MOJIOACXKH',  YTBEPKACHHBIMM  IIOCTaHOBJIEHHEM [ JlaBHOTO
rocyJapCTBEHHOTO0 caHuTapHoro Bpaya Poccuiickoit @enepauun ot 28 ceHTIOpsA
2020 romga Ne 28;
o Canutapusie mpaBwia v Hopmbl CanlluH 1.2.3685-21"T'uruennueckue
HOpPMATHUBBI U TpeOOBaHUA K 00eCledeHHI0 Oe30MacHOCTH U (Uiu) O0e3BpeIHOCTH
JUIsl 9eyioBeka (DaKTOpOB cpeinpl OOuTaHUsA", YTBEP)KICHHBIC MOCTAHOBICHUEM
['1TaBHOrO roOCyIapCTBEHHOIO CaHUTAapHOTo Bpaya Poccuiickoii denepanuu ot 28
aaBaps 2021 roma Ne 2;
° OOII COO I'AOY CO «Jlunen-untepHatr 64»;
o Pa6oueit mporpammer Boctiutarusi TAOY CO «Jluneii-uatepHat 64»;
o denepanbHBIi  TIEPEUCHb DJIEKTPOHHBIX  0OpPa30BATEIBHBIX  PECYPCOB,
JONYIIEHHBIX K MCHOJIb30BAHUIO MPU PEATU3AMU HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIUTALUI0 O0pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O
oOmiero, cpegHero  oOmero  o0Opa3oBaHUsA,  YTBEPKACHHBIM  IPHUKA30M
Munnpocenienusi Poccun ot 02.08.2022 Ne 653
. @denepanbHblii  MepeyeHb  y4EOHUKOB,  YTBEPXKICHHBIA  MPUKA30M
Munnpocenienus ot 21.09.2022 Ne 858
o y4eOHbIE TMOCOOWs, KOTOPHIE BBIMYCKAIOT OpraHW3alid W3 TIEPEeUHS,
yTBEPKACHHOTO IpukazoM Munoopuayku ot 09.06.2016 Ne 699
. [Iporpammel yyeOHOro (3J1IeKTUBHOTO) Kypca «HayuyHble OCHOBBI XUMHUUN
JUIsi  00pa3oBaTeNbHBIX OpraHu3alliid, peaju3yIolUX IPOrpaMMbl  CPEIHErO



obmrero oopaszoBanus s 10-11 knaccos, aBTopsl: Kapacesa T.B., BacuibpunkoBa
O.A., Tropuna 1.B.

1.1. O0mas xapakTepuCcTHKA y4e0HOr0 3JIeKTUBHOr0 Kypca «IIpakTukym mo
XUMHI»

XvMHA HAa YpPOBHE YriyOJNEHHOrO HM3y4YeHHUS 3aHHMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccos.
W3ydyenne mpeamera, peanuzyemMoe B YyCIoBHsAX U depeHIMpOBaHHOTO,
npoduiabHOro OOydYeHHus, MPU3BAHO O0OECIeYnTh O0O0IIEe00pPa30BATENbHYIO0 U
OOLIEKYJIBTYPHYIO IOJATOTOBKY BBIIYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIf
ajanTaluy X K ObICTPO MEHSIOLIUMMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKE JJIs
IpOAODKEHNU OOydeHHs B OpraHM3alMsX NpoecCHOHAIbHOIO oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OJHOW U3 IPUOPUTETHBIX JUCLIUILINH.

B mporpamMe 1no XuMUM Ha3HauY€HHE YUYEOHOIO AJIEKTMBHOIO Kypca
«IIpakTUKyM 1O XUMHMI» MOJIy4aeT NOAPOOHYI0 MHTEPHPETALUI0 B COOTBETCTBUU
¢ ocHoBornonaratomumu nojoxeHusiMu I'OC COO o B3auM000yCIOBIEHHOCTH
1esei, coiep KaHus, pe3yJIbTaTOB 00yUeHUS U TPeOOBAaHUN K YPOBHIO MTOATOTOBKHU
BBIITYCKHUKOB. (CBHUAETEICTBOM TOMY SIBIISIFOTCSI CIEAYIOIIME BBIOJIHIEMbIC
IPOrpaMMoOil 0 XUMUU QYHKITUH:

o MH(POPMALTMOHHO-METOJNYECKAs], peanu3alus KOTOpol obecrneunBaer
IOJIy4Y€HHUE IMPEACTABICHUS O LEJIAX, COAEPKAHUU, OOIIel cTpareruu oOy4eHus,
BOCIIMTAHUA M Pa3BUTHUS OOydarOIMXCsl CPEACTBAMHU IIpeIMeTa, M3y4aeMoIo B
paMKax KOHKPETHOTO MpOoQuIs;

o OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpasl MPEeAyCMaTPUBAET OIPEACIICHHE:
IOPUHILIUIIOB CTPYKTYpPUPOBAHUA W TOCIEAOBATEIBHOCTH H3YyUYEHHUS YueOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOIXOJ0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJISL M OLEHKH 00pa30BaTeNIbHbIX
JOCTHKEHUM 00yJaromuxcs B paMKax MTOTOBOWM arTecTaluu B (OpMe €IUHOTrO
roCyJapCTBEHHOI'0 3K3aMeHa 110 XUMUHU.

[TporpamMma yueOGHOIO J1eKTUBHOTO Kypca «IIpakTHKyM 1o XuMun»:

. yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/IepKaHUE, 00513aTebHOE IS
U3Y4YEHUS B paMKax OTIEIbHBIX Mpoduiiel, mperycMaTpuBaeT paclpeeieHue u
CTPYKTYpUpOBaHME €ro MO  KjaccaMmM, OCHOBHBIM  COJI€pKaTeJIbHbIM
JMHUSIM/pa3ziesiaM Kypca;

o 1a€T MpUMEpPHOE pacrpeesieHue y4eOHOr0 BpEMEHHU, PEKOMEHIyeMOro AJis
W3YUYCHHUS OT/ICJIbHBIX TEM;

. npeajiaraeT  MPUMEPHYI0  MOCJEIOBATEIbHOCTh  HM3YYEHHS  Yy4eOHOro

Marepuania ¢ Yy4ETOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIPEAMETHBIX |
MEKIPEJIMETHBIX CBSI3CH;

J naéT METOAMYECKYIO HHTEPIIPETALIMIO [IEJIeH U 3a/1a4 H3YUYCHHS [TPEeIMETa Ha
yIIyOJIIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEITHETO
oOmiero  oOpa3oBaHUs, COJCPKATEIBHOM  XapaKTEpUCTHUKU  IUIAHUPYEMBIX
PE3yIbTAaTOB OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO OOIIET0O
o0pa3oBaHusi (JINYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAKKE C YIETOM
OCHOBHBIX BHJIOB y4YeOHO-TIO3HABATENBHBIX JIEHCTBHI 0Oydaromerocs IO
OCBOCHHIO CO/ICPKaHUS TIPEIMETA.



ITo BceM Ha3BaHHBIM MO3ULMSIM B IpOrpaMMe IO XMMHUHU IPETyCMOTPEHA
IIPEEMCTBEHHOCTh C OOYYE€HHEM XHMHUHU HA YpPOBHE OCHOBHOIO OOILEro
oOpazoBanmsi. 3a TmTpemenaMd  yYCTAHOBJICHHOW MPOTPAaMMOM IO  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHH Y4eOHOTrO Mpeamera
«XuMHus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTHBHON COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENENsThCS B COOTBETCTBHM C HANpPaBICHUEM KOHKPETHOTO
npoduis o0yueHusl.

B cootBerctBUM ¢ KoHuentyaiapbHbiMM nosiokeHusMu PI'OC COO o
Ha3HAYCHUH MPEIMETOB 0a30BOro U yriyONEHHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHsS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XMMHSI Ha YpOBHE YINIYOJIEHHONO U3y4YEHMs HANpaBlIEH Ha pPeaJu3aluio
IPEEMCTBEHHOCTH €  IOCJHEIYIOUIMM  JTallOM  IOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yY€HHUs CIEUUAIbHBIX €CTECTBEHHO-HAyYHbIX U
XMMHMUYECKUX JUCUUIUIMH B By3aX U OPraHU3alMIX CPEIHEr0 NPOPECCUOHATIBHOIO
oOpazoBaHus. B 3Toil cBs3M M3yueHue mnpeamera «XHUMHsD) OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa paclIMpeHHe U  YIIIyOJIGHHE TEOpPETUYECKOM U
PAKTUYECKON MOJATOTOBKU OOYYaroIIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOpHIIb
00y4eHHs1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIIEAYIOMIErO MOJIyYeHUs XUMHUYECKOTO
o0Opa3oBaHMs B OpraHuzanusax npodeccunonanpsHoro oopasoanus. Hapsany ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepasibHON 00pa30BATENBHONM MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUs
U3y4YeHHUE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TAKXKE Ha pelIeHHe 3ajad
BOCIIMTAHUS U COLUAIBHOIO PA3BUTHUS OOyyarommxcs, Ha (GOpMHUPOBAHUE Yy HMX
OOLIEMHTEIUIEKTYaIbHbIX YMEHMNM, YMEHUI palMOHaIM3alMM Y4eOHOro TpyJa U
00OOLIEHHBIX  CIOCOOOB  JIEATENBHOCTH, HMEIOLUX  MEXAUCUUIIIIMHAPHBIM,
HaANPEAMETHBII XapakTep.

CocTaBnsomyMy NpeaMeTa « XUMUs)» Ha YPOBHE YIUIyOJEHHOTO U3yUEHUs
ABIAIOTCA  YIUIyON€HHBIE Kypchl — «OpraHuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHun moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3alKi COACPNKAHHUS 3TUX KypCOB B MpOTrpaMMe MO XHMHHU 32 OCHOBY
npunatel nonokeHuss GI'OC COO o paznuumsx 0a30BOro u yriryOiaéHHOTro
YPOBHEHN U3YUYECHHUS IIPEIMETA.

OcHoBy conmepxanus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs IpeaMeTa. DTa CUCTEMA
3HAHUW IIOJly4aeT OIpEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTb CYUIECTBEHHO OoyiblIMii  00BEM  (PAKTOJIOTMUECKOIrO
matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Yy4YEHMs IpeaMmera oOecredeHa
BO3MOXXHOCTb 3HAUUTEJIBHOTO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHMI HAa OCHOBE PACIIMPEHUS U YIiIyOJieHus
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMoauHamuku. HM3ydenue mnepuonnueckoro 3akoHa u Ilepmommueckon
CHUCTEeMBbl ~ XMMHMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEICTABICHUSAX O CTPOCHUU aToma. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHUS YHEPreTHUECKUX M3MEHEHUN Ipu e€ o0pa3oBaHUU U
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paspylLIeHUH, a TaKKe C TOUYKH 3pEHHUs] MEXAHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIIOB  peakuud  JOHOoJHsAeTcs  (OpMHpOBAHMEM  IPEACTABICHUM 00
IIEKTPOXUMHUYECKUX IPOIECCax U 3IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILLECTB.
B kypce opranmdeckoil XUMUU NPU PACCMOTPEHHH PEAKIIMOHHOW CHOCOOHOCTH
COEIMHEHUH yzemnseTcss 0cob0e BHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX pEaKIUil.

Oco0oe 3HaueHWe UMEET TO, YTO Ha COAEpX)aHHE KypCOB XHUMHUU
yrayOaEHHOTO YPOBHS M3YUYEHHS IJIs1 KJIACCOB OMpeneaEHHOro mpoduis (rIaBHbIM
obpazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmel cucreme
IPEIMETHBIX 3HAHUI1) OKa3bIBAIOT BIMSHUE CMEXKHBIE IIpenMeThl. Tak, Hampumep,
B COJEpPKaHUM IpeIMEeTa JJIs KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaueHue OyayT MMETh 3JEMEHTBl Y4EOHOro marepuaia no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLEeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopusl (MOJIEKyJisipHasi Teopus B (PU3MKE), 3aKOHBI COXPAaHEHHUs
Maccbl M HHEPIUH, 3aKOHbl TEPMOIAMHAMHUKH, 3JEKTPOJIM3a, IPEICTABICHUS O
CTPOEHHUH BEILIECTB U JPYTOE.

B TO e BpeMs B COIEpKaHMM MpeAMeTa i KIJIAcCOB XHMHKO-
ouonoruueckoro npoduias OoNbIIUN yIenbHBIN BeCc OyAeT MMETh OpraHuYecKas
xumusi. B 3TOM ciiywae mpenocTaBisieTCss  BO3MOXKHOCTBH it Oosee
0OCTOSITENNFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOIAT, K IpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIIY)KaT OCHOBOW JUIs H3Y4YEHUs
CYILIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TULIEBAPEHNUS.

B nmane ¢opMupoBaHHS OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOCHHUS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA IPAKTUYECKOT0 MPUMEHEHHNS Hay4YHbIX
3HaHUU W3y4YeHHE MpeaMeTa «XUMHs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» u «Pycckuil sI3pIK U TUTEpATypay.

1.2. Hean yyeOHoro npeamera «IIpakTukym no xXuMum»

[Ipu u3ydyeHun ydeOHOTO 3JIEKTUBHOTO Kypca «lIpakTukyM 1o XUMUN»
3a/lauyeil MEepBOCTENEHHOM 3HAYMMOCTH SIBIIsA€TCS (DOPMUPOBAHME OCHOB HAyKU
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOMN JNEeATEILHOCTU
YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. Pelienue 3Toil 3amaun
IPEANOIAracT peaanu3alyio TAKUX UeeH, Kak:

o dbopMupoBaHHE TPEICTABICHUI: O MaTEepHAIIbHOM E€IWHCTBE MHpa,
3aKOHOMEPHOCTSX U IM03HABAEMOCTH SIBJIEHUI NPHUPOJBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAayK M €€ BeIylled pojiu B 00ECHEUYEeHUU YCTOWYMBOTO Pa3BUTHUS
YEJI0BEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTUUECKON, SHEPTETUICCKON 1 TTUIIICBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYECHUU PAIMOHAIBLHOTO MPUPOOMNOIL30BaHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
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HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JO0pPOBBIO M IPHUPOAHOU
cpene;

o OCBOCHME CHCTEMbl 3HAHMHW, JISKAIIMX B OCHOBE XHMHUYECKOH
COCTaBISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX
IOHSATHM, 3aKOHOB M TEOPUU XUMHH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUH
BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMHUYECKHX DPEAKIM, O XUMUYECKOM PAaBHOBECHUH, PAcCTBOpax M
JUCHEPCHBIX cuUcTeMax, 00 OOIMX HayYHbIX MPUHLUIAX XUMHYECKOIO
IIPOU3BOJICTBA;

o dhopmupoBaHue y o0yJarommxcst OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHHUM 1Jisi 0OBSICHEHUS KIIFOUEBBIX
uae u mpoOjJeM COBPEMEHHOM XWMHUU, A1 OOBSICHEHHS U TNPOTHO3UPOBAHUS
SBJICHUM, HMEIOIIMX ECTECTBEHHO-HAYYHYI0 NPHUPOAY; IPAMOTHOIO PpELICHUS
npobJieM, CBSI3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMS, aHAJIM3A U OIICHKHU C MO3ULIUN
HKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI OBITOBOM W IPOU3BOJCTBEHHOU
NEATEIbHOCTH  YEJOBEKAa, CBA3aHHOM €  XUMUYECKMM  IIPOHU3BOACTBOM,
UCITI0JIb30BAaHUEM U NIEPEPAOOTKON BEIIECTB;

o yriyOJieHrue peICTaBICeHU 0 HAYYHBIX METO/aX MO3HAHUsS, HEOOXOAUMBIX
JUIsl IPUOOpPETEeHUsT YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS
XUMUAYECKUX SBJIICHUM, MMEKIIUX MECTO B IPUPOAE, B MPAKTUUECKOU
JEATEIbHOCTH U MOBCEIHEBHOM KU3HHU.

B miaHe peanu3anuu NepBOOYEPEIHBIX BOCIHUTATENBHBIX U PAa3BUBAOIINX
(GYHKIUI 1EJOCTHOM CHUCTEMBI CpPEIHEro 00IIero oOpa3oBaHUs MPU U3YUYECHUU
npenmera «IIpakTUKyM MO XUMHK» OCOOYI0 aKTyaJbHOCTh MPHOOPETAIOT TaKHe
LEIH U 337a41, KaK:

o BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTHU SBJICHUM MPUPOJIbI, YBAKECHHUS
K IPOIIECCY TBOPUECTBA B 00JACTH TEOPETHUUECKUX U MPUKIAIHBIX MCCIEI0BaHUN
B XUMHUH, (OPMHUpPOBaAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKHU;

o pa3BUTHE MOTHBAIMM K OOYYEHMIO U TMO3HAHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJII0O M CAMOBOCHUTAHHMIO HAa OCHOBE YCBOCHMS OOIEYEIIOBEYECKUX
LICHHOCTEH;

o pPa3BUTHE ITO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTel o0y4daromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caM0OOpa30BaHUIO M HENPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEITHOU
podecCUOHAIbHON U OOIIECTBEHHOM JNesATEeIbHOCTH, OTBETCTBEHHOTO OTHOILICHHUS
K CBOEMY 3JI0POBbIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

o dbopMupoBaHHEe YMEHUN U HABBIKOB Pa3yMHOTO MPHPOIONOIb30BaHUS,
pa3BUTHE SKOJOTHMYECKOM KYJIbTYphl, NPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBbHOCTH.

1.3. MecTO y4e0HOro 3J1eKTUBHOT0 Kypca «IIpakTukyM 1o XuMumw» B yueOHOM
IJIaHe

PabGouas nporpamma paccuutana Ha 34 yaca B rog B 10-m kiacce (1 gac B
Heneno) U 68 yacoB B rog B 11-m kitacce (2 yaca B Henelno) u3 pacyera Ha 34
y4eOHbIX Henenu, 102 yaca 3a ypoBeHb 00pa30BaHMUS.



2. Conep:xanne y4eOHOI0 3J1eKTUBHOI0 Kypca «IIpakTHKYM 10 XMMUID)
10 kaace

I. Yraesogopoanl.

1.1: Benenwue.

CrtpoeHusi aToMa yriepoaa B HOPMajJbHOM U BO30YXKICHHOM COCTOSTHHSIX.
ONeKTpOHHBIE M 3JEKTpOHHO-rpaduueckue ¢GopMylibl aToMa  yriepoja.
['ubpunuzanus opOutaneil Ha mpumepe aroma yriepoaa. Bumbl ruGpunuzanuu.
['eomeTpus MOIEKY paCCMOTPEHHBIX BEIECTB. KpaTHOCTE yriiepoa - yriepoaHbIX
cBsizeil. OcoOble BUJIBI CBSI3U B OPTaHUYECKUX BEILIECTBAX: G — CBA3b U T — CBS3b.
HoMmeHknaTypa OpraHM4ecKHMX COEAMHEHUW: CUCTEMATHUYECKas, TpUBHUAJIbHAs,
paumoHanbHasi. OO1IKe NPUHIUITBI TOCTPOCHUS HA3BAHUM OPraHUYECKUX BEIIECTB,
YIOPaXKHEHUs — cocTaBiieHre (GOpMyJI IO Ha3BaHUSM U Hao00poT. Buasl nzomepuun
OpraHUYECKUX COCIUHEHUN: CTPYKTypHas U MOpocTpaHCTBeHHas. OOimue
3aKOHOMEPHOCTH TPOTEKaHUsl PEaKUUid C Y4YaCTHEM OpPraHUYECKUX BEILECTB.
VYcnoBus mporekanusi, CrocoObl pa3pylieHus CBsA3el, KiaccuduKaus peakiui mo
MEXaHU3MaM M TUITy PEAKUUOHHBIX YACTUL. AJTOPUTM pELIEHUs 33]a4 Ha BBIBOJ
(dbopMyJ1 BEIIECTB 1O MAacCCOBBIM JIOJISIM 3JIEMEHTOB. MITOroBoe MOBTOPEHUE TEMBI
«BBenenne»

1.2: IIpenenbHbIE YII1€BOAOPOIBL.

Anxkanbl. [lapamerpbl XMMHUYECKOM CBSI3H, IMPOCTPAHCTBEHHOE CTPOECHHUE
MOJIEKYJ, TIOHATHE O KOoHpopMamusix, Buiasl KoHpopMmaruii. CBs3b
MIPOCTPAHCTBEHHOTO CTPOECHUS M YCTOMYMBOCTM BELIECTB. B3anMHOE BIMSHUE
aTOMOB B MOJIEKyJax ajikaHoB. PermocenekTuBHOCTH peakiuil. OcoOeHHOCTH
MPOTEKAHUSI XUMHUYECKUX PEAKLUHM C y4acTHEM AJIKAHOB, MEXaHHW3M pEeaKUuu
CBOOOJIHO-pauKaibHOrO 3amenieHus. L{uknoankansl. OCOOEHHOCTU CTPOEHUS U
CBOWCTB IMKJIOAJIKAHOB: PEAKIIMU 3aMEUIEHUs U NpUcoennHeHus. Pemenue 3anau
Ha HAXOXJACHUS MOJEKYJSPHBIX (OpMYyJ OPraHUYECKHX BELIECTB MO MPOIyKTaM
cropanus. itoroBoe nosropenue temsl «lIpenenbHubie yriieBo1opoab»

1.3: HenpeneabHble yrieBOAOPOIbL.

[Ipupona nBoitHOW CBA3M B aikeHax M ankagueHax. OOpas3oBaHue u
napaMeTpbl  IBOWHOW  CBsi3M. Buasl uzomepun. MexaHn3sM — peakuuu
ANIEKTPOPMIBHOTO TPUCOEAUHEHUs, TpaBuiio MapkoBHuKoBa. Db ekt Xapaiuia
(mepoxcunubiii 3¢dekr). Peakuu 3amemnieHns B ankaHax. MeXxaHW3M peakiuu
CBOOOHO-PaUKAIBLHOTO MPUCOCTUHEHUS HA PUMEPE PEAKINH MOJMMEPU3ALINH.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM C YYaCTHEM aJIKEHOB. Peakuunun
MPUCOEAUHEHNS] TAJIOT€HOB W TaJOIC€HAJKAHOB K COIPSYKCHHBIMAIKAIUEHAM,
3aBUCHUMOCTh IIPOJYKTOB pEakLUHWil OT YCIOBUM HX TMpoTeKaHus. Peakuuu
MIPUCOEANHEHNS] HA MPUMEPE M30JUPOBAHHBIX U KyMYJIMPOBAHHBIX AJIKaJUCHOB.
Aunkunsl. [Ipupona tpoiiHo# cBs3u. OOpa3zoBaHMe U TapaMeTpbl TPOWHOMN CBSI3H.
Bunelt wuzomepun. Peakuuu nOpHCOENMHEHUS U 3aMELICHUS B aJKUHAaX.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAaKUMU C y4YacTHEM AaJKWHOB. PemeHune
3aJa4 HA HAaxOXICHHS MOJIEKYJSIPHBIX (OPMYJ YIJIEBOJOPOAOB IO OOIIeH
dopmyne  BemectBa. HMToroBoe  moBTOpeHMEe ~ TeMbl  «HempenenbHbie
YIJIEBOLOPOABDY

1.4: ApomaTtuyeckue yrieBog0poabl.

[Ipupona apoMaTudeckoii CBsI3M, €¢ BIUSHUE HA PEAKLIHOHHYIO CIIOCOOHOCTD
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BemiecTB. M3omepuss HW  HOMEHKJIAaTypa apeHoB. MexaHu3M  peakuuu
ANEKTPOPUILHOTO 3aMElIeHUs] Ha TMpuMepe OeH301a M €ro TrOMOJIOTOB.
OpueHTaHThI MIEPBOTO U BTOPOTO poja B O€H30JbHOM Kousiblie. CoryiacoBaHHas U
HEcorjacoBaHHas opueHTalus. OKHUCIUTEIbHO-BOCCTAHOBHUTENBHbBIE PEAKLUH,
OpOTEKAIoIMe C ydacTHEM TOMOJIOTOB  OeH3oa. OO6mme  crnocoOsl
OPOMBIIIICHHBIX M JIa0OPAaTOPHBIX CIIOCOOOB TOJYyUYEHUS  YIJIEBOJOPOIOB.
JlabopaTtopHas pabota. KauecTBeHHBIE peakiiuy Ha yIIIeBOIOPOABL. | eHeTnyeckas
CBA3b YIIeBoA0po10B. iTorosoe 3andrue 1o 1 pazaeny «YTiIeBogOpOab»

II. Kucaopoacoaep:xamue opranmiyeckue BelecTsa. A3oTcojaeprkaiiue
OpraHM4ecKue BelecTna.

2.1: CnupTbl.

Kucnopoaconepxaimue  opraHnyeckue  BemiecTtBa. @DYyHKIHMOHAJIBHbBIC
rpynnsl (TUapocorpynmna, KapOoHusbHas, kapOOoKcuibHas). B3auMHoe BiusHUE
aTOMOB B MOJIEKYJIAX OpPraHMYECKHX BEUIECTB, COJEPKAUUX KHUCIOPO/I.
PacnpeneneHre 3IEKTPOHHOM IIJIOTHOCTM B MOJIEKYJIaX CIHMPTOB  Pa3HbIX
TOMOJIOTHUECKUX PSAJOB: MPEACNbHBIX, HENpEeAeNbHbIX, apoMatuueckux. OOrmas
XapaKTEPUCTHUKA XUMUYECKUX CBOMCTB CHHpPTOB. Peaknuum  3aMmelleHws,
IPOTEKAIOIME B YTIEBOJOPOAHOM pajauKaie cnupToB. OCoOOEHHOCTH CTPOEHUS U
CBOMCTB MHOTI'OAaTOMHBIX CIHUPTOB. DEHOJBI, CTPOCHUE, CBOMCTBA, OPUEHTALUS B
OeH307pHOM KoJblle. [IpoMmblluieHHbIe U J1a0OpaTOPHBIE CIMOCOOBI MOMYyYEHUs
COUpPTOB U PeHosa. MexaHu3M peakiny HyKIeo()UIbHOTO 3aMEIIEHUs Ha IPUMEpE
MOJYYEHHS] CIUPTOB W3 TaJOT€HAIKAHOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peakuuu ¢ yyactueM cnuptoB. toropoe 3anstue no teme «CrimpTh»

2.2: KapOoHWJIbHBIE COeTUHEHMS.

['omonoruyeckue psasl  kapOoHwnoB. Krnaccudpukaums. WM3omepus wu
HOMEHKJIaTypa. OJEKTPOHHOE CTPOCHHME, B3aUMHOE BJIMUSHHE B MOJIEKYyJax.
XUMHUYECKHE CBOMCTBA  QJIBJCTUIOB M  KETOHOB. MexaHu3sM  peakuui
HYKJICOQWIBHOTO TMPUCOCAUHEHUS HA NpPUMEpPE albJerujioB U KETOHOB.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH C YYACTHEM AJIbJIETUI0B U KETOHOB.

2.3: Kap0okcuibHbIe COeIMHEHUS.

Cocras, knaccudukaiysi, 30Mepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
ONEeKTPOHHOE CTPOCHHE, B3aWMHOE BIUSHUE B Moiiekyiax. OcoOble CBOHCTBa
HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYpPaBbUHOHM, MaJbMUTHHOBOW, CTEapUHOBOM.
Mpeina. OTHOUIEeHHME MbLIAa K KecTKoW Boje. HempenenbHble, IByXOCHOBHBIE U
apoMatuyeckue KHUCIOTbl. OcoO0eHHOCTHM uX CBOMCTB. CrnocoObl MONy4YEHUs
JBYXOCHOBHBIX KHCIJIOT. B3anMOCBA3b KHCIOPOICOAEPKAMNX OPraHUYECKUX
BEIIECTB. B3aMMOCBSI3b KHUCIOPOACOACPIKAIIUX OpPraHUYECKUX BEUIECTB U
YIJIEBOJOPOJOB  PAa3jMYHbIX TOMOJIOTMYECKHX pAnoB. Pemenune 3amad  Ha
HAXOXKJEHUE MOJIEKYJIIPHON (OpMYyJIbl OPraHUYECKOro BEIIECTBA, COJEPKAILETO
KHUCJIOPOJ. JIaGopaTopHas pabora. KauecTBeHHbIE peakuuu Ha
KHCJIOPOJCOIEpKAIIME OPraHUYeCKUEe BellecTBa. MTOroBoe 3aHATHE MO TEMaM:
«Kap6oHunpHbie U KapOOKCUIIbHBIE COSTUHEHUS

2.4: AMMHBI.

Amunbl. OCHOBHOCTH aMHUHOB, OOYCIOBJIEHHass OCOOBIM CTPOCHHEM
amMuHOTpynnbl. AHWIMH. OCHOBHBIE CBOKCTBA AaHWJIMHA B CPABHEHUU C aMUHAMU U
ammuakoMm. OpueHTanusi B OEH30JIbHOM KoJjblie. MexaHu3M peakiuu 3WHUHA.
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Pemenne 3amau Ha HAaXO0XKACHHE MOJICKYJAPHON (DOpMyIIbI OpPraHUyecKoro
BEIECTBA, COJIEPKAIIETO a30T.

I11. BeniecTBa KUBBIX KJIETOK.

Kupsl. OcoOEHHOCTH CTPOEHHS, COCTaB M KIacCHU(pUKAIUs >KUPOB.
CBoiicTBa  TpeeNbHBIX U HEMpenelbHBIX  KUPOB.  MoOHOCaxapubl.
Knaccudukanusi, cocraB, wu30Mepusi, TayTOMEpHUs, ONTHYECKAas HN30MEpHs.
CpoiicTBa MOHOCAxXapuJIOB Ha OCHOBAaHMM MX COCTaBa M  CTPOCHUA.
Onurocaxapuapl, nosmcaxapuabl. CTpoeHue, HaXOXKIECHHE B  MPUPOJE.
XUMHUYECKHE CBOWMCTBA: OKHUCJIEHHUE, KHUCIOTHBIM THUAPOJIN3. AMUHOKHUCIOTBI —
am(poTepHbIE  OpPraHWYecKHe  COeIuWHEHusd. B3aumHOoe  BIMSHME  JABYX
(GyHKIMOHAJIBHBIX TPYIIl ApYr Ha JApyra. beiaku — npupoaHbie MOTUMEPHI.
['unponus, neHarypainusi, I[BETHble peakiuu Ha Oenku. JlabopaTtopHas paborta.
KauecTBeHHbIE peaklii Ha aMUHBI, KpaxMall U OEJIKH.

IV. BbicokoMoJIeKYy/JISIPHbIEC OPraHUYeCKHEe BellecTBa, BOJOKHA.

[Tonumepbl, OCOOEHHOCTH CTpOEHUS, (UIUYECKUX CBOMCTB, CIOCOOBI
MOJIyYEHUs MOJIMMEPOB: MOJUMeEpU3allus, NoauKoHaeHcanus. CtepeoperyispHbie
nosuMepbl. TepMmoriacTHUHbIE U TEPMOPEAKTHBHBbIE MoJMMepbl. [lmacTmacch.
Bonokna, kmaccudukainus, Tpou3BOACTBO BOJOKHA KalpOH W JIaBCaH pPEaKIue
noymkoHieHcanmu. MrtoroBoe 3anstue mo pasgenam Il u IV OGobmaromiee
MOBTOPEHHE.

Pacuérnbie 3anaum.

Haxoxnenue wmosiekyasipHOi (OpMyJibI OpraHUYECKOro COEIMHEHUS IO
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJICKYJIIPHON  (pOpMYJIBI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOJIYKTOB CropaHusi, MO KOJIMYECTBY BemlecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaklMy W/UIM HMCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU (opMmyJibl
OpraHUYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUsI, ONpe/eNieHue JOJIM BBIXOJA MPOJIYKTa PEAKUUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peaymszanust MeXIpeaMETHBIX CBS3€M IIPU M3YYEHUH OPraHMYECKONM XUMHH
B 10 Kimacce oCymIecTBISETCS 4Yepe3 HMCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHATHH, MNPUHATHIX B OTACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAYYHBbIE TIOHSTHS: SBJICHME, Hay4yHbIM (akT,
rUIoTe3a, TEOpHus, 3aKOH, aHaliu3, CHUHTE3, KiIaccudukauus, HaOI0IeHUe,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3MYECKUE BEIUYMHBI, €IUHMIIBI W3MEPEHHs, CKOPOCTh, HHEPrHs,
Macca.

buonorusa: ximerka, opraHm3M, D3KocHCTeMa, Ouocdepa, MeTadoIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpPO(dHBIM THUI TUTAHHS, OpOXKEHHE,
dorocuHTe3, nbIXaHue, OEIKW, YIJIEBOIbIL, JKHPBI, HYKICHMHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpacdusi: mose3Hble HCKOMAaeMbI€, TOTINBO.
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TexHonorus: IMUIICBLIC TIPOAYKTBI, OCHOBLI PAallMOHAJIBHOI'O IIHUTAaHUA,
MOIOIIKE CpEACTBA, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CHUHTCTHUYCCKUX BOJIOKOH.

11 kaace

V. XuMUYeCKUM 3J1eMeHT

@OopMBI CYyLIECTBOBAHUS XUMHYECKUX 3JIEMEHTOB. OCHOBHBIE IMOHATUS H
3akoHbl xuMuu. Crtpoenue artoma. Ilepuogmueckuii 3akoH. Ilepuogmueckas
CHUCTEMa JJIEMEHTOB M CTPYKTYpa JIEKTPOHHOM OOOJIOYKH aTOMOB. XHUMHUYECKHE
dopMyJibI U pacyeThl MO HUM. 3a/Jayd Ha HAXOXKICHHE XMMHUYECKOH (hopmyIibl
BemecTBa. KonnuectBo BemiecTBa. Umcino ABorajpo. MoispHblii 00beM ra3os.
["a30BbIE 3aKOHBI. AJTOPUTMBI PELIEHUS PACUETHBIX 3a]a4y. AJTOPUTMBI PELIECHUS
DKCHEPUMEHTAIIbHBIX 3a7a4 IPU HM3YYEHUM HEOPraHMYECKUX W OPraHUYECKHUX
coenuHeHun. MtoroBoe 3aHsaTre 0 TEME«XUMHUUYECKUM DIIEMEHTY.

VI. BemectBo

DIIEKTPOOTPULATEILHOCTh ~ XMMHYECKUX  DJIEMEHTOB. JoHHas  CBs3b.
Karnons! n annonsl. Knaccudukaius HOHOB TO COCTaBy (IIPOCTHIE M CIIOXKHBIE),
1BeTa NOHOB. MOHHBIE KpucTauMueckue pemeTkd. CBoicTBa BEUIECTB C HOHHOM
KpUCTAJUTMUecKOr pemieTkoi. Kiaccugukanns KOBaJeHTHON XMMHUYECKON CBSI3U:
Mo MexaHu3My oOpa3zoBaHuss (OOMEHHBIH © JOHOPHO-AaKIENTOPHBIN), TIO
AIIEKTPOOTPHULIATETHLHOCTH (TIOJSIpHAS U HEMOJSPHAS), IO CIIOCO0Y MepeKpbIBaHUS
AJIEKTPOHHBIX OpOUTANICH (G U ), IO KPaTHOCTH (OMHApHAs, TBOMHAS, TPOWHAS U
nostytopHas). [1oJsipHOCTH CBSI3U U MOJISIPHOCTH MOJIEKYJIbl. MeXMoMeKysipHas u
BHYTPHUMOJIEKYJISIpHAas: BOJOPOJHAs CBS3b. MexaHu3M oOpa30BaHMs U 3HAUCHUE
BOJOPOJIHOM CBSA3U JJI OpraHu3aliu CTpyKTyp OuonosimMmepoB. Enunas npupona
XUMHUYECKUX CBs3ed. MOHHaAs CBA3b Kak IPENENIbHBIN Cllydyald KOBAJECHTHOU
MOJISIPHOM CBSI3M; MEPEXOJ OJHOIO BHJA CBSI3M B JIPYTOM; pa3HbIE BHUJBI CBS3U B
OJIHOM BellecTBE. MEeXMOJIEKYJIIPHbIE B3aUMOJECUCTBUA. MeTtamueckas CBS3b.
BeniecTBa MONEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. THUI KPUCTAIUINYECKOM
pemeTky. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M cTpoeHus. Mrtorosoe
3aHATHE 110 TeMe «BemecTBoy.

VII. Knaccugukanuss XMMHYECKUX peaKkuu

PacyeTbl OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHUYECKHUX PEAKIHIX.
DNEKTPOJINTUYECKAS] AUCCOLMALINS HEOPraHWYECKMX M OPraHUYECKUX KHUCIIOT,
miejiouer, cojie. Peaknmm wWoHHoro oOmeHa. Pacuerwl, CBsi3aHHBIE C
KOJIMYECTBEHHBIM ~ COCTAaBOM  pacTBOpPOB. CKOPOCTh XMMHYECKON pEaKLUU.
[ToHsiTUSL «OHTANBOUSA», <«OHTpomMs», «3Heprus [ubdbca». OOpartumble U
HEOOpaTUMbIE XMMHUYECKHE PEAKIUU. XUMUYECKOE PABHOBECUE M YCIOBHUS €0
cMmemieHus. Pemenne 3agau no Teme: «CKOPOCTh XUMHUYECKOM pEaKLHM»
TenmoBbie 3¢ GdeKThl XUMHYECKUX peakiuii, 3akoH I'ecca. Pacuerhl mo
TEPMOXUMHUYECKUM YpaBHEHUSAM. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIHH.
Meroa 3JEKTPOHHOTO U AJIEKTPOHHO-MOHHOrO OanaHca. BinusiHue cpensl Ha
nporekanue OBP. Koppo3uss meramioB u crocoObl 3amuThl oT Hee. ['maponus
OpraHMYECKUX M HEOpPraHW4YecKuX coeAuHeHud. OOpaTUMBbIi TUAPOIIU3,
HEOOpaTUMBIN THIPOJIN3 U OOMEHHBIM Tuaponu3. BomopoaHblii moka3aTens.
DNeKTposin3 pacIiyiaBOB M PacTBOPOB BellecTB. KToropoe 3aHsATHE MO TEME
«Knaccuukanus XuMHYECKUX PEaKIIHiD».
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VIII. KomiuiekCHbIE COeTUHEHHUS U KPUCTAJJIOTHAPATHI

Koopaunaunonnas teopusi A. BepHepa. KoMIuiekCHble COEAMHEHUS.
Knaccudukanusi, HOMeHkIaTypa. Xumuueckue cBoiictBa. [lomydyenue wu
npuMeHenue. Kpucraimoruaparsl. Xwumudeckue cBoucra. [losmyuyenue n
npuMeHeHue. Pemenue 3anay o teme: «Kpucramioruaparsn.

IX. Knaccupuxanus BemecTs ¥ UX CBOMCTBA

XapakTepucTuka  METAUIOB  IaBHbIX — noxrpymnm  [—III  rpynm.
XapakTepuCcTUKa METAIIOB — MEAH, XPOMA, Keye3a. XapaKTepUCTHKA HEMETAIUIOB
rnaBHblX noarpynn IV-VII rpynn. Xumuueckue CBONCTBA HEOPraHUYECKHUX
BEILIECTB  PAa3IMYHbIX KJIAacCOB. B3auMOCBSI3b HEOPraHMYECKHX  BELIECTB.
[Ipaktuueckas pabota Ne 1 Xumuyeckue cBOWCTBa OKCHI0B, OCHOBAaHUM, KUCIIOT U
coneil. ['eHeTnueckass CBSI3b MEKIy KIAaCCaMH HEOPraHUYECKUX COEOUHEHHUI.
Hrorosoe 3ausitue no reme «Knaccudukamus BeniecTB U ux cBoicTBa». Pelienue
3aaa4 1o teme: «Heoprannueckue BeIeCTBay.

X. CiiiaBbl M HHTEPMETAJLIH/BI

CmiaBel M MHTEpMETAUIMABL. PenmieHue 3a1ad Ha BBIYMCIEHUE MAacCCOBOM
JI0JTX METAaJUIa B CIUJIaBe, BhIBEJCHUE (POPMYIT HHTEPMETAILIIHIOB.

XI. MHorooopa3ue opraHM4ecKux BelecTB

OCHOBHBIE TIOJIO)KEHHMSI M HANPABJICHHS PA3BUTHS TEOPUM XHMHYECKOTO
cTpoeHHs oprannyeckux Bemects A.M. bytnepoBa. Oco0eHHOCTH XMMHYECKOTO U
DJIEKTPOHHOTO  CTPOEHUS  AJKaHOB, QJKEHOB, AJKUHOB, MX CBOMCTBA.
ApomaTrdeckue yrieBoA0pOibl. IIEKTPOHHOE CTPOEeHUE (DYHKIIMOHABHBIX TPYIII
KHUCJIOPOAOCOAEPKAIINX OPraHUYECKUX COCIMHEHUN. XHMHUYECKHE CBOMCTBA
KHUCIIOPOJCOJIEpKAIIUX OpraHuYecKux coenuHeHui. Cioxubie >Qupbl. JKupsbl.
Mseina. YraeBoasl. AMUHBL. AMUHOKUCIOTHL. benku. ToroBoe 3aHsATHE MO TEME
«MHoroo6pasue opraHu4ecKux BEIIECTBY.

XII. ITo3HaHMe ¥ NPUMEHEHHUE BEeIeCTB U XUMHUYECKUX PeaKiui

[IpaBuna pabGoTel B nabopaTopuu. MeToabl UCCIENOBaHUS OOBEKTOB.
KauecTBeHHBIE pEakIMM Ha HEOPraHWYECKHE W OPraHUYECKHE BEIIECTBA.
[Tpaktnueckass pabora Ne 2 KayecTBeHHblE peaklIUW OPraHUYECKUX U
HEOpPraHWYEeCKUX coeAuHeHud. OOmue Hay4yHble MNPUHIUIB XUMHYECKOTO
Ipou3BOJACTBA. PacueTbl Macchl BemiecTBa WM O0ObeMa Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA M3 YYacCTBYIOIIMX B peakiuu. Pacuersl maccel (00bema,
KOJIMYECTBA BEIIECTBA) IMPOAYKTOB PEAKLMH, €CIM OJHO M3 BEUIECTB JAHO B
n30bITKE (MMeeT mpumecu). Pacuersl macchl (0ObeMa, KOJMYECTBa BEIIECTBA)
MPOIYKTa pEaKLMH, €CJIM OJTHO U3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEIEICHHON
MacCOBOM JI0JIEMl pACTBOPEHHOTO BEIIECTBA. 3ajadyd Ha ONPEACIICHUE BBIXOJA
MPOAYKTa pEaKkiuu. 3aJayd Ha ONPEACIICHUE KOJIMYECTBEHHOIO COCTaBa CMECH.
3amura NpoeKTHBIX padoT.

Pacuérurlie 3agaun.

Pacuérel: Macchl BeliecTBa UiM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOLIMX B PEAKIUMU BEIIECTB,
maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pEAKLUH, €CIH OAHO U3
BEIIECTB HMMEET IpHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaKkuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpa C ONPEAEIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
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KOHLIEHTpalMy BELIECTBA B PAcTBOpPE, JOJM BBIXOJA NPOAYKTAa PEAKUUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€H MNpu  HU3ydeHUH oOue u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OOLINX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, NPUHATHIX B OTACIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TMOHSTHS: SBJICHHME, HAy4HbIM (QaxT,
TUMOTE3a, TEOpHs, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(UKAIMA, MEePUOTUYHOCTD,
HaOJII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHHUE.

@dusnka: Marepus, MHUKPOMHUDP, MAaKpOMHUpP, aTOM, OJJEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHb,
BELIECTBO, TEJIO, O0OBEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAJIbHBIN ras,
(u3nyecKue BEIMUUHBI, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTUs, Macca.

buonorus: kierka, opraHusm, 3KkocucreMa, ouochepa, MeTadoIn3M, Makpo-
Y MHUKPORJIEMEHTBI, OCTIKU, JKUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U IOTOK YHEPTUM B IKOCUCTEMAX.

['eorpacdus: MuHepasbl, TOPHbIE MTOPOJBI, MOJIE3HBIE UCKOIIAEMbIE, TOILIIMBO,
peCypchl.

TexHoJIOrus: XUMUYECKasi IPOMBIIIJIEHHOCTb, METAJLUTYPIHUsl, CTPOUTEIIbHbBIC
MaTepUaJIbl, CENbCKOXO3IMCTBEHHOE ITPOU3BOJICTBO, IHILEBAsI ITPOMBIIUICHHOCTD,
(dapmaneBTHUECKAS IPOMBILUICHHOCT, IIPOU3BOJCTBO KOCMETUYECKUX
IIPENapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

3. Ilnanupyemble Ppe3yabTaTbl OCBOCHHSI Y4YeOHOr0 3JJIEKTHMBHOIO Kypca
«IIpakTHKYM 110 XUMHN»

[Iporpamma obGecnieurBaeT (popmMupoBaHue y OOyHarOUIMXCS JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB O0yUCHHUS.

JINYHOCTHBIE PE3YJIBTATDHI

B cooTBeTcTBUH € CHUCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX pE3yJbTaTOB OCBOCHUsI mnpeamera «lIpaktnkym no xumum» Ha
YpOBHE CpeaHEro oO0Iiero oOpa3oBaHUs BbLACIEHBI CIEIYIONINE COCTABIISIOIINE:
OCO3HaHUE  OOYYAIOMUMHCS  POCCHMCKOM  TPaXIAaHCKOW  WACHTHUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSATEIHOCTA U CAMOOIIPEAEIIEHUIO; HAJINUNE
MOTHBallMKd K OOY4Y€HHI0; TOTOBHOCTb M  CHOCOOHOCTh  OOy4Yarommxcs
PYKOBOJICTBOBAThCSl IPUHSATHIMU B OOILIECTBE MpaBUJIaMU U HOPMAMH MOBEICHUS;
HaJIM4KMe MPABOCO3HAHMS, YKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTABUThH I1I€JIU
Y CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOEHHUs MpeaMera «lIpakTMKyM IO XUMHUU»
OTpaxkaloT CHOPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM U  MPAKTHUYECKOU
NESATENIbHOCTH  O0y4alouMxcs B MpoIlecce peaiu3anud  o0pa3oBaTeNbHOM
JESITETbHOCTH.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA mpenmera «lIpakTukym mno Xxumum»
OTpaXkatoT CHOPMHUPOBAHHOCTh ONBITA IMO3HABATEIBHOM MW  MPAKTUYECKOU
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NEeATEIbHOCTH OOydYarommMxcsi B MPOIECCe peanu3aluu  00pa3oBaTebHOU
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTHU:
1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHUS  OOYYalOIIMMHCS ~ CBOMX  KOHCTUTYIIMOHHBIX IpaB U
00s13aHHOCTEH, YBaXKECHHSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIbHBIX HOPMax M MPABWIAX MEXINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMaTh W MNPUHUMATh MOTHUBBI, HAMEpPEHUs, JOTUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

LHEHHOCTHOIO OTHOIIEHUS K HWCTOPUYECKOMY M HAYYHOMY HacCJIEAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHHUsI K TPOIECCY TBOpPYECTBA B OOJIACTU TEOPHUH MU IMPAKTUYECKOTO
NPWIOKEHUS XUMHUH, OCO3HAHUS TOrO, YTO JAHHbIE HAayKH €CTb pPE3YyJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBbHBIX  IOHCKOB,
MNOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UMHTEpECAa W II03HABATEIbHBIX MOTHMBOB B IMOJYYEHUU M MOCIETYHOUIEM
aHaym3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh  CHUTyalldd, CBSI3aHHbIE C XUMHUYECKUMHU
ABJICHUSIMU, U NPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHHUE M MOCTYIKM CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHS MOCIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAHUSA IIEHHOCTeW 370poBOro M 0Oe3omacHOro obOpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIO/IeHNs MpaBuil 0€30M1acCHOrO OOpallleHusi C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAHMS LEHHOCTH IIPaBWJI HWHAUBUIYAJIBbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HaHMS MOCJEICTBUN M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEHUS );

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NESTEIIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOM M  JIPYrUX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKHX 3a]a4
COIIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

14



UHTEpeca K MPAKTUYECKOMY M3YUEHHIO IPOECCUl pa3InyHOIo poJa, B TOM YUCIIE
Ha OCHOBE IIPUMEHEHHUs PEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYyLY, JIIOJSIM TpyAa U pe3yjbTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIYaTbHOM TPAEKTOPUU
obOpasoBanms, Oyaymel npodeccuu W peaau3anud COOCTBEHHBIX >KA3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMYECKU 11€JIeCOO0OPAa3HOTO OTHOIICHUSI K MPHUPOAE KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

[IOHMMaHUsl TJIOOAJBHOIO XapakTepa HKOJOTMYECKUX MPOOJIEM, BIUSHUS
DKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLMAIBHOU CpEABL;
OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BaHUS JOCTMIKEHUM XUMHMM JUIsl pELICHUS
BOIIPOCOB PALMOHAIIBHOIO ITPUPOOIIOIb30BaHHS;

aKTHUBHOTO HENPUATUSA JACUCTBUH, IPUHOCALIMX Bpel OKpYKAIOLICH
IPUPOJIHON cpeie, YMEHHUs] MPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJU4Msl  Pa3BUTOrO  DKOJOTMYECKOTO  MBILUICHHS,  HAKOJIOTHYECKOMN
KYJbTYpbI, ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HaIPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKHU U OOLLIECTBEHHOW NIPAKTHKHY;

[NOHMMaHUs CHEUM(PUKKM XUMUM KaKk HayKHd, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTIO
IPEJICTaBICHNUs 00 OKPYXAIOUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOSKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU [UJIsl  COBPEMEHHOM
UMBHUJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIpPaBJIEHHOCTH M BaXHOM pPOJIU B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJIOOATBHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
IUIIEBOM U DKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIULMHBI, 00€CIIEYEHUN
YCIJIOBUHM YCHEIIHOTO TPYAa U 3KOJOTMYECKH KOM(POPTHOM KM3HU KaKJI0T0 4YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAaHHs CYLIHOCTH METOJOB
IIO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHM HCIIOJIb30BATh
[I0JTy4yaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHUS SIBICHUN OKPYXKaloIIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS JieJaTh 00OCHOBAHHbBIE 3aKIFOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKUE 3HAHUS s
pelieHust IpoOJieM B peabHbIX JKU3HEHHBIX CUTYAlIUAX;

MHTEpeCca K NO3HAHUIO, UCCIIEI0BATEIIbCKOMN NEATEIbHOCTH,
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TOTOBHOCTH M  CIIOCOOHOCTHM K HENpPEephIBHOMY O00pa3oBaHHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZAa B pa3indHbIX chepax mpodeccHoHaIbHON
JESITEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHS MPOTPaMMbl IO XMMHUU Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMble A1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaroOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAYyYHbIe TOHATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U crneuupuKy METOAOB IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4Hbli (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHe);

yHUBeEpCalibHble yueOHbIe NeiicTBUA (ITO3HAaBaTEIbHbIE, KOMMYHHUKATUBHBIE,

PEryJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTHU M COI[UAIBHON KOMIIETEHLIUN 00y4YaroIInuXcs;
CIIOCOOHOCTH o0y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeiMeTHbIE PE3YJbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJISTUBHBIMU
NEUCTBUSIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
1) 0a30Bble JIOrHYeCKHUE TEeHCTBHS:

CaMOCTOSITeNIbHO  (DOpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNEsATh WEMU JEITEIbHOCTH, 3a/laBas MNapaMeTpbl W KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C ITOCTABIICHHBIMU 1EJISIMU;

UCIOJB30BaTh MPH OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKK TOHATUN U YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAHUSI W KPUTEPUHU [UIS KIACCH(UKAIMKA BEIIECTB U
XUMHYECKUX PEaKIU;

YCTAHABIMBATh MPUUYUHHO-CJIEIACTBEHHBIC CBSI3M MEXIYy HM3Yy4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYXKJICHHS (MHIYKTHBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHST B PACCMATPUBAEMBIX SIBIICHUSIX,
bopMyIMpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE TTO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHWMHUYECKOU
peaknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIsl BBISBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.
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2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBaMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB M XUMHUYECKHX
pEeaKuunii;

dbopMynupoBaTh  L€IM M  3aJayd  HCCIEAOBAHUSA,  HUCIOJb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KA4YECTBE
MHCTPYMEHTA TO3HAHHUSI U OCHOBBI Ui (POPMUPOBAHHUS TUIOTE3BI 1O MPOBEPKE
MPABUJIBHOCTH BBICKa3bIBAEMBIX CYKICHUII;

BJIQ/ICTh HAaBBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUA U IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoIecca, CaMOCTOSATEIBHO MPOTHO3HPOBATh €r0 pe3yibTar, (OpMYJIMpPOBATH
00001IIeHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHHUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJICIIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHHUYECKON WCCIEAOBAaTEIbCKOM H  MPOCKTHON
JESITEIIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/IOB IMO3HAHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPopManuu (HayyHO-
HOMyJIsSIpHAsE JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbBIE MOCOOHUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH()OPMALMIO Pa3IWYHBIX BUAOB U (hopm
pEeCTaBICHNUA, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD u
HENPOTHUBOPEUHBOCTD;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHSAITH PA3IUYHBIC METOMBI TIPU MOUCKE U
oToope wuHOpMaMK, HEOOXOAUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
ONpeAeEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIOJB30BaHUA HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOWPATh  ONTUMAIbHYIO  (OpMYy  TMPEACTAaBICHUS
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIcTBa Mpu pabore ¢
XUMHYECKONH HWHpOpManueil: NPUMEHATh MEXMIpeAMETHbIE ((PU3NYecKue Hu
MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.
KoMMyHHKAaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUS:

3aJ1aBaTh BOIMIPOCHI TI0 CYIIECTBY 00CYXK/1aeMOIl TeMBbI B XOJI€ Inajora u/uin
JUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (OPMYJIHUPOBATh CBOU  MPEIAJIOKECHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKECHHOHN 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAllMeH pe3ylbhTaTOB IMO3HABATEIHHOU AEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMOTHCHUN
XAMHYECKOTO JKCIIEPUMEHTA, MTPAKTUUECKONH pabOThI MO MCCICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaiu3allii Y4eOHOTO MPOEKTa, U POPMYITUPOBATH BHIBOJIBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHHM MyTEM COTJIACOBAHMS MO3UIMI B
x0J1e 00Cy)AeHHS 1 OOMEHa MHECHUSMH.

PeryisiTuBHbIE YHUBepPCaJbHbIEe YUeOHbIe AeiicTBUS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYUIECTBIIATH CBOIO IO3HABATENIbHYIO

JeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MEpe
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HEOOXOUMOCTH KOPPEKTHUPOBATh IpeaIaraéMblii ajiroput™M JCHCTBUM 1pu
BBINIOJJHEHUM YYEeOHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ (dEeKTUBHBIA CHMOCOO MX pEHIeHHS C YYETOM IMOJy4YeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CaMoOaHallu3a U
CaMOOIICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbie pe3ynbTaThl OCBOEHUSI IporpamMMmbl «lIpakTHKyM Mo XUMHUN»
HAa YypOBHE cpeaHero oOmero oOpa3oBaHUS BKIIOYAIOT CHEru(UUEcKue s
y4€0HOT0 AJIEKTUBHOIO Kypca «[IpakTUKyM 1o XMMHW» HAay4HbIE 3HAHUsI, YMEHUS
U CIIOcOObI JEHCTBUI 110 OCBOEHUIO, MHTEPIPETALMU U IIPEOOPA30BAHNIO 3HAHMIM,
BUJIbl JICATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUI B
pPa3IMYHBIX Y4E€OHBIX CUTYyalUsX, a TAKKE€ B PEAIbHBIX KU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XuMmueil. B mnporpaMMe Mo XUMUM MPEAMETHBIE PE3YJILTATHI
IPEJICTaBJIECHBI 110 TOJaM U3yUYEHUsI.

10 KJIACC

[IpenmeTrHbie pe3yibTaThl OCBOeHUA Kypca «lIpakTMkym 1o XuMun»
OTpaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O MECT€ M 3HAYEHUH OpPraHUYEeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHHUU yCTOHYHMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SJHEPreTUUECKON U
NUIIEBOM O€3011aCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3aHUU HOBBIX MaTEpUasOB,
HOBBIX HCTOYHHUKOB DHEPIUH, B o0ecrnieueHnun paloHaIbHOIO
IPUPOJIONIOIb30BaHUs, B (POPMUPOBAHUHM MHUPOBO33PEHUS M OOLIEH KyJIbTYpBI
YeJIOBEKa, a TaKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpeENE;

BIAJICHUE  CHCTEMOH  XMMHYECKMX  3HAaHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIME MTOHATUS — XUMUYECKUHM 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsS
o0Ooyiouka aroma, S-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YXIEHHOE
COCTOSHUSI aTOMa, THOpUAM3alUs aTOMHBIX OpOuTajneil, HOH, MOJIEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCICHUSI, XUMUYECKasi CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynmna, pajadkal, CTPYKTypHble Qopmyinbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHbIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphuecKas,
ONTUYECKAsl), H30MEpbl, TI'OMOJOIMYECKMH psZ, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCJIOPOJI- M a30TCOJEpIKAIME OPraHMYECKUE COEIMHEHUSl, MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAUHEHMS; TEOPUH, 3aKOHBI
(mepuonunueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BeuiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHUS
U [PEBPALEHUS OHHEPrUuM NpPU XHUMHUYECKUX PpPEAKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
NOHMMAaHUS MPUUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHHW3MaX XUMHUYECKHX pEaKLIHid, TEPMOJMHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BIIUSIHUU aTOMOB M IPYII aTOMOB
B MOJIEKyJax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(dakTonornuecKue CBEJAEHUS O CBOMCTBaX, COCTaBe, MOJIYYEHHMH U O€30ImacHOM
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UCIIOJIb30BAHUU BAXKHEMIIIMX OPTraHMYECKUX BEIECTB B OBITY W MPAKTHUYECKOU

NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO

IPOM3BOICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJA, TepepadoTKu HePTH);
c(OPMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHbIC NMPU3HAKU MOHATHUH,

yCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH

ONMCAaHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCUHEHUN;
c(OpPMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABIIEHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (hOPMYII OpraHUIECKHX
BEILIECTB;

COCTaBJIAATh YPABHEHUS XUMHUYECKUX PEAKIMH U PAaCKPbIBaTh UX CYUIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUI  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OalaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEM
COCTABJICHHSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

U3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIsI MILUIFOCTPAlUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OPMUPOBAHHOCTh YMEHMI: YCTaHABIMBATh NMPHUHAJICKHOCTh U3yUYEHHBIX
OPraHMYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONpPEAeIEHHOMY
KJIACcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHUCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIEIbHBIX
NPEACTABUTENIE OPraHUYECKUX BEIIECTB (ITWIEH, allETHIIEH, TOJIYOJ, IJIMLEPUH,
ATWJICHIJIMKOIb, (EeHOoN, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsSI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHWII, U30IPEH, XJOPOMPEH,
CTUPOJI U JIPYTHUE);

c(OPMUPOBAHHOCTh YMEHHSI ONPENEIATh BHUJ XHUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTh IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMUPOBAHHOCTh ~ yMEHMH  XapaKTepH30BaTb COCTaB, CTPOCHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUEHOB,
QJIKMHOB, ApPOMATHUYECKHUX VYIJIEBOJOPOJOB, CIUPTOB, AalbAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTJIE€BOAOB (MOHO-, AM- W TOJIMCAXapHUJIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYK)  CBS3b  MEXAY HUMH  ypPaBHEHHUSIMHU
COOTBETCTBYIOUIMX XHMHYECKHX PEAKIMHA C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCHMOCTH PEAaKIMOHHON CIOCOOHOCTH OPraHNYEeCKUX COCTUHEHUHN OT
KPaTHOCTH Y THIIa KOBAJIEHTHOU CBSI3U (G- U M-CBSA3M), B3aUMHOIO BIIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;
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c()OPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTh UCTOYHUKHU
YIJIEBOJIOPOJHOTO ChIphs (He(PTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTyKTOB NepepadOTKH;

c(OpPMUPOBAHHOCTh BJAJICHUSI CHCTEMOM 3HAHUIl O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HAOJIOIEHNUHU, U3MEPEHUHU, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3T 3HAHUS;

cOPMUPOBAHHOCTH ~ yYMEHHUS  NPUMEHSATh  OCHOBHBIE  OMNEpaLUU
MBICIMTEIILHON JCATEIPHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMAaTU3aIINIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — A M3ydeHUs
CBOICTB BEILIECTB U XUMUYECKUX PEAKLIUH;

c()OPMUPOBAHHOCTh YMEHHUI: BBISABIATH B3aUMOCBS3b XUMHUECKUX 3HAHUH C
HNOHATUAMM M NPEACTABICHUSMU IPYIMX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0ojiee OCO3HAHHOI'O IMOHMMAaHMsI CYLIHOCTHM MAaTepUaIbHOIO €IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMSI 10 OPraHUYECKOW XUMHUHU AJI1 OOBSACHEHUS U
IPOrHO3UPOBAHUS SIBJICHUN, UMEIOIIHNX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

cOPMUPOBAHHOCTh yYMEHHM: MPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHHUSM XUMHUYECKHX PEAKIMI C UCIIOJb30BAHUEM (PU3UUECKHIX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAcCUEThl MO HAXOXKIECHUIO XUMHUYECKOU
(dopMyIbl BelecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c()OPMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATH, AHAIM3UPOBATH U OLIEHUBATH
C TMO3MLIMHA  HKOJIOTMYECKOM  0e30IacCHOCTH  IOCIEACTBHUS  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOW C 1epepaboTKoN
BELIECTB, UCIOJIb30BaTh MOJyYEHHbIE 3HAHUS ISl IPUHATHS TPAMOTHBIX pELICHUN
Ipo0JIeM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

Cc()OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IIAHUPOBATh U MPOBOJUTH
XUMHMUYECKUN DKCIIEPUMEHT (MOJIYyYEHHUE M HU3Y4YEHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAa4YECTBEHHbIE PEAKIUU YIIEBOAOPOJOB pA3NUYHBIX KIJIACCOB U
KHUCJIOPOJICO/IEPXKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJa4 O PAacCIO3HABAaHUIO OPraHUYECKUX BEUIECTB) C COOJIOACHHEM MPaBHII
Oe3omacHOro oOpalieHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dopMyIMpoBaTh 1ENb HCCIENOBAaHUS, NPEACTaBISATh B pa3iudHON ¢dopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c()OPMUPOBAHHOCTh YMEHUI:

coOJII0AaTh MpaBUJIa HKOJIOTMUYECKU 11€1ecO00pa3HOro MOBEAEHUS B OBITY U
TPYJAOBOM NEATEIBHOCTU B LIEISAX COXPAHEHMsI CBOETO 310POBbs, OKpYyXKarolleu
IPUPOJIHON cpesibl U TOCTHKEHUS €€ yCTOWYUBOTO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOI'O JEHCTBUS Ha >KUBBIE OPIraHU3MBbI
OIpeAeIEHHBIX OPraHNYECKUX BEILLIECTB, IOHMMas cMblci nokaszarens 111K

aHAJIM3UPOBATh LIEJIECO0OPA3HOCTh MPUMEHEHUS! OPIaHUYECKUX BEILLECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIEJICHANPABICHHBIA IMOUCK
XUMHUYECKON MH(GOpMallMU B Pa3IMYHbIX HCTOUYHUKAX (Hay4YHAsl U y4eOHO-HAyYHAS
JaUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U ApyTHE), KPUTHIECKH
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aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOU 3a/1aueH.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «lIpakTMkymM 10 XUMHI»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEICTABIICHUN: O MaTEPHAIBLHOM €IMHCTBE MUpA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECT€ W 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAYK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPTEeTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTe€pUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JO0pPOBBIO M IPHUPOAHOU
cpene;

BJIAQJCHUE CUCTEMOM  XMMHMYECKMX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIUE TIOHSATUSI — XUMHUYECKUU DBJIEMEHT, aroM, SJIpo aToma,
W30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIA, B&JIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIECHUS,
XUMHUYECKasi CBsI3b (KOBaJ€HTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pPacTBOP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, CTEIEHb JUCCOLMALINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM 3(]dekT
XUMHYECKON peaKuu, CKOPOCTh XUMUUECKON pEaKIMi, XUMUUECKOE PABHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS SIIEKTPOIUTHUUYECKOW IHUCCOLMAlUU, MEPUOINYECKUN
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BELIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILEHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUSX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMs, JeXKalMe B OCHOBE [OHHMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOEHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEpMOJMHAMUYECKMX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(baKTOJOTMYEeCKUe CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH  4eJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIISITH XapaKTEPHbIE MPU3HAKU TOHSITHIM,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCMOJBb30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpPMHUPOBAHHOCTh YMEHUS HCIIOJIH30BATh XUMHUYECKYIO CHMBOJUKY IS
cocTaBieHus (HOpPMYJ BEIMIECTB W  ypaBHECHUN XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEIIIECTB;
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c(OPMUPOBAHHOCTh YMEHHUSI  ONPENENSITh BaJEHTHOCTh U  CTENEHb
OKHCJICHHSI XUMHUYECKUX DJIIEMEHTOB B COEAUHEHHUSX, BUJ XUMHUYECKOU CBSI3U
(KOBaJIeHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOJHAsA), TUI KPUCTAUINYECKOU
PEETKY KOHKPETHOTO BEILECTBA;

c(OPMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEILECTB OT
BUJA XUMHUYECKOW CBS3M W THUIMA KPUCTAIMYECKOM pemEéTku, OOMEHHBIM u
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMs KOBAJIGHTHOU CBA3H;

cOpPMUPOBAHHOCTH ~ YMEHMH:  KJIacCU(PUIUPOBATh:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XMMHYECKUE PEAKLIMU 110 PA3JIMYHBIM NPU3HAKAM (YUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHHSI DJEMEHTOB, OOpaTUMOCTH, YYAcCTHIO Karajiu3aropa u
JPYTHUE); CaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH UIsl KilaccupuKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICII IEPUOINYECKOTr0 3aKoHa /1.
N. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepPU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHUMHYECKUX OJJIEMEHTOB INEPBOrO—YETBEPTOIO IEPHOIOB
[lepuonnueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHOJB3YyS  MOHSITHUA
(QHEPTETHYECKUE YPOBHU», «IHEPTrETUYCCKHE MOMYPOBHU», «S-, pP-, d-aTOMHBIE
opOHTanM», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX BJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomaM U rpynmnaMm Ilepuoguueckon cucremsr JI. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHMCHIBaTH) OOIIWE
XUMUAYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIECTBAMU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYLIHOCTh: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUNA IMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
THX pEeaKUWi; peakuuid MOHHOro oOMEeHa IMyTEM COCTaBIEHHUS WX MOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPaBHEHMM;  pEakuuyd  THUOPOJIM3A;  PEAKLIHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),
c(OPMUPOBAHHOCTh ~ YMEHHSI  OOBACHITH  3aKOHOMEPHOCTH  IMPOTEKaHUsA
XUMUYECKUX PEaKUUU C YYETOM KX DHEPreTHUUYECKUX XAPAKTEPUCTHUK, XapakTep
WU3MEHEHUSI CKOPOCTH XHMMHUYECKOW pEaKUMH B 3aBUCUMOCTA OT Pa3jIMYHBIX
(bakTopoB, a TaK)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XUMHUYECKHUE PpEaAKIIHH,
JeXaluye B OCHOBE IPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHCIIOThI, aMMHaKa,
oOlye Hay4dHble MPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€1€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHMs COOTHOLLIECHHUS PUCK-TTI0JIb34;

c(OPMUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHUN O METOAAaX HAyYHOTO
NO3HAHUS SIBJICHUW MPHUPOABI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHHE,
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HKCIIEPUMEHT (peaibHbIA U MBICICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM UCCJIEN0BAHUN BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHM, WMEIOIHUX MECTO B TMPUPOJE,
MMPAKTUYECKOM JECATEIBHOCTH YEJIOBEKA U B IOBCEIHEBHOW JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMHU W TPEICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MAaTePUAILHOTO SIMHCTBA MUPA;

c(hOPMHPOBAHHOCTh YMEHHS TPOBOJIUTH pACUYETBI: C HCIOIH30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLECHTPALUS;
Macchl BeUIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEIIECTB; TEIUIOBOTO 3(ddekTta
peaKkuuy; 3HaA4€HUs BOJAOPOIHOTO IOKAa3aTelsl pAacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOM CTENEHbIO JUCCOLMAIMKU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEAKLUHH, €CJIM OAHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PAacTBOpPA C
OTIPEICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpWMECH); JOJU BBIXOJA MPOAYKTA PEAKINU; OOBEMHBIX OTHOIICHUUN
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIHHO TUIAHUPOBATH U MPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKACHNE KAYECTBEHHOIO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PAcTBOPOB BELIECTB C MOMOUIBIO HWHJHWKATOPOB, HM3YUYEHHUE BIIMSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
OKCIIEPUMEHTANbHBIX 3afau 1o Temam «Mertamiey u  «Hemerams») ¢
coOJII0JIeHUEM MpaBUl OE30MaCHOTO 0OpaleHusl ¢ BEIIECTBAMH U JIa0OPATOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH 1€Jb UCCIENOBaHUS, MPEACTABIATh B
paznuyHOi (opMe pe3yJbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;

cOPMUPOBAHHOCTL ~ yMEHHUH:  cOONMIOAATh  MpaBWIA  TOJH30BAHUS
XUMUYECKON TOCy0d | JabOopaTOpHBIM 000pyJOBaHHWEM, OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBITOJHEHHIO J1a00pPaTOPHBIX
XUMUYECKAX OMBITOB, JKOJOTUYECKH IIeJIeCOOOPA3HOTO TOBEACHHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJISIX COXPAHEHUS CBOErO 310POBbs, OKPYKAIOLIEH
MPUPOJHOM CpEeAbl W JOCTHMIKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATH
OINACHOCTh TOKCHUYECKOTO JEWCTBHUS HA JKUBBIE OPTraHU3Mbl OIPEHCIEHHBIX
HEOPTaHUYECKUX BEILIECTB, NOHMMAas cMbIci rokazaress [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIISTH I€J€HANPABICHHbIA TOUCK
XUMHUYECKON MH(GOpMAIMKU B PA3IMYHbIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.
4. TemaTnuyeckoe MJIAHMPOBAHHE

TemaTudeckoe TuraHnpoBaHre y4eOHOTO AIEKTUBHOTO Kypca «IIpakTukyma
no xumum» st 10-11 kmaccoB cocTaBieHO € ydeToM paboyeil mporpammbl
BOCIIUTAHUSA. BHECEHBI TeMbI, O0O0CCIEUMBAIONIUNE PEATU3ANNI0  IEIEBBIX
npuopuTeToB Bocnutanus odydaromuxcst COO uepe3 n3yuyeHne XUMHUU.
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B BocrmTaHuu 00y4aromIMXCsl FOHOIIECKOTO BO3PAcTa TaKUM HPUOPHTETOM
SIBJISIETCS. CO3/IaHKe OJarONpPUSTHBIX YCIOBUU JUTS TIPHOOPETEHUs] 00yYarOIIUMHUCS
OTIBITA OCYIIECTBIICHUS COITUAILHO 3HAYMMBIX JCII.

Brigenenue JaHHOTO MPHOPHUTETA CBA3AHO C MOTPEOHOCTHIO O0YYAIOIINXCS
B JKM3HECHHOM CaMOOIPENEICHUU, B BHIOOpE NabHEHINEro XKU3HCHHOTO IIyTH,
KOTOPBII OTKpBIBAeTCS IEpea HUMH Ha MOPOTe CaMOCTOSITEIbHON B3pPOCIOM

KHU3HH.

Ha ypoxax xumun o0y4aromnuecs MOTyT IpuoOpECTH:

L4 OIIBIT CaMOCTOATCIIBHOTO l'IpI/IO6pCTCHI/I}I HOBBIX 3HaHHﬁ, ITPOBCACHUA
HaY4YHBIX HCCHCHOB&HHﬁ, OIIBIT HpOCKTHOﬁ ACATCIIBHOCTH,

® OIIBIT M3Y4YCHUA,

3alIUThI

N BOCCTAHOBJICHMA KYJIbTYPHOI'O HACJICIWA

YeJIOBEYECTBA, OMBIT CO3/1aHUs COOCTBEHHBIX MPOU3BEACHUN KYJIbTYpPbI, OIBIT
TBOPYECKOTO CAMOBBIPAKEHNS,
o OIBIT CaMOIIO3HAHUSA M CaMOaHaIU3a, OIBIT COLMUAIBHO MPUEMIEMOIO
CaMOBBIPAXXEHHUS U CaMOPCAIU3ALIAH.

Kou-Bo
4acoB,
OTBOTHMBIX DJIeKTPOHHBIE Y4eOHO- ®dopma peasmzanuu
Ne Paznen/Tema a MeToqu4YecKHe BOCIUTATEIbHOIO
MaTepHuaJIbl MOTEHI[HAJIA TEMBbI
u3y4yeHue
TeMBbI
10 xkanace
1. Yraesonopoasl 1. ITy3zakoB C.A. Xumusl.
10 ximace: yue0. mas YcraHoBieHNe
o011eo0pasoBar. JIOBEPUTEITBHBIX
OpraHU3aIMiA: YTIIyOIL. OTHOLICHUHN MEXIY
ypoBenb / C.A. Ily3akoB, | yuuresnem u ero
H.B. Mamnusa, B.A. YYEHUKAMH,
ITonkos. — M.: CIOCOOCTBYIOIINX
IIpoceemenue, 2019. — MIO3UTUBHOMY
1.1 | Brenenne 4 320 c.: mi. BOCTIPUATHIO yHAIMIMHCS
TpeOoBaHMii U TPOCHO
2. IlyzakoB C.A. XuMusi. | yuures, IPUBICIEHUIO
COopHUK 3a1ad U X BHUMaHUS K
ynpaxHeHuid. 10 — 11 00cyX/1aeMoi Ha ypoKke
KJIacchl: yue0. mocobue UHQOpMAIH,
IS 001Ie00pa3oBar. aKTHBHU3AIUA UX
OpraHu3alyi: yriyo. MO3HABATEIHLHOM
yposenb / C.A. Ily3akoB, | JeaTenbHOCTH
1.2 | IlpenensHbie B.A. Ilonkos, 1.B. IMoguépkuBanue
YTIIEBOIOPO/IBL. bapeiiosa; noz. pex. TPaXXTaHCTBEHHOCTH H
C.A. [ly3akoBa. — 2-¢ AKTHUBHOM KU3HEHHOU
u3g. — M.: MO3UIIMH TTPOTPECCUBHBIX
IMpoceemenne, 2019. — yUYCHBIX, aKTHBU3ALNS
3 159 c.: . y4acTus B 00CYKICHUU
OOIIECTBEHHO 3HAYUMBIX U
3. https://urok.apkpro.ru | studgeckux mpooiuem,
CBSI3aHHBIX C
4. POl MPAKTHYECKUM
NpUMEHEHUEM
JOCTHXKCHHI
1.3 | HemmpenensHbIe 7 IIpuBnedycHre BHUMAHUS

YIJIICBOAOPOAbI

IIKOJBbHHUKOB K
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1.4

ApoMaTtudeckue
YTJIEBOAOPOIbI

[IEHHOCTHOMY acCTIeKTy
M3y9aeMbIX Ha ypOKax
SIBIICHUH, OpraHn3alusl ux
paboTsl ¢ momydaemMoit Ha
YpOKe COLMaIbHO
3HaYMMOM MHPOpMaLUeH
— HUHULMMPOBAHHE €€
00CyXIeHMS,
BBICKA3bIBAHU
y4YaIIuMHICS CBOETO
MHEHWSI 110 €€ TTOBOY,
BBIPaOOTKH CBOETO K HEH
OTHOLICHUSI.

HWroro no pazaeny

19

Pa3BuTHE IIEHHOCTHOTO
OTHOIIICHHUS K TPYLy KaK
OCHOBHOMY CIIOCO0Y
JOCTIOKEHHS KU3HEHHOTO
0J1aroMoITyYHs YeIOBEKa,
3aJI0Ty €ro yCHEITHOTO
po(heCCUOHATBHOTO
caMooTpeIe/icHHs U
OLIYIIEHHUS B 3aBTPAITHEM
JTHE.

Pa3znea 2.

Kucioponcoaep:xamue

Opranm4ecKue
BeIECTBA.

A30Tc0nepmamue

Opraum4ecKue
BCIICCTBA.

2.1

Cnuptsl

2.2

KapOonunbHbie
COC/IMHEHHUS

Hcnonw3oBanne
BOCIIUTATEIbHBIX
BO3MO>KHOCTEH
coJep)KaHusl yueOHOTo
mpeaMeTa yepes
JIEMOHCTPAIHIO TCTSIM
MIPUMEPOB
OTBETCTBCHHOTO,
TPaKIAHCKOTO TTOBEIACHMUS,
MIPOSIBIICHUS
4eJIOBEKOIIO0US 1
J00pOCEPICUHOCTH, Yepe3
moabop
COOTBETCTBYIOIIIX
TEKCTOB J/IS1 YTCHMUS,
3a1a4 TSl peIIcHMS,
MPOOJIEMHBIX CHTYyaIlHi
JUTst 00CYKJICHMSI B KJIacCe

23

KapOokcunsHbie
COCJIMHEHMSI

PazBuTne eHHOCTHOTO
OTHOIIIEHUS K 3JI0POBBIO
KaK 3aJIoTy JTOJITOH u
aKTUBHOM KU3HU
YeJI0BEKa, €T0 XOPOIIETO
HAaCTPOCHHUS U
ONTUMHCTHYHOTO B3TJIsIIA
Ha MUD.

Pa3BuTHe eHHOCTHOTO
OTHOIIIEHUS K 3HAHUAM
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2.4

AMUHEI

KaK HHTEJUICKTYaJIbHOMY
pecypcey,
o0ecreynBaroeMy
Oynmylee JenoBeka, Kak
pe3yJsibTarty
KPOTIOTIMBOTO, HO
YBIICKATEIILHOTO Y4eOHOTO
TpyIa.

HWroro no pazneny

11

Pa3BuTHEe EHHOCTHOTO
OTHOIIICHUS K
OTCUECTBCHHOMY
KyJIbTYPHOMY,
UCTOPUYECKOMY U
HAYYHOMY HACIIC/IUIO,
MMOHUMaHUS 3HAYCHUS
XHMHYECKON HAyKH B
JKU3HU COBPEMEHHOTO
00111eCcTBa, CIIOCOOHOCTH
BJIaJIETh JIOCTOBEPHOM
uHpOpMaImen o
MIEPEIOBBIX JTOCTHKCHUSIX
Y OTKPBITUSX MUPOBOH U
OTEYCCTBECHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUIX 00
YCTpOICTBE MUpa U
o011ecTB

Pa3nen 3. BemectBa
JKUBBIX KJIETOK

Paznen 4.
BbicokoMoJIeKyJIsIpHbIE
OpraHm4yecKue
BelllecTBa, BOJIOKHA

[TpuBnedeHre BHUMaHUA
IIKOJIFHUKOB K
LEHHOCTHOMY aCIEKTy
M3y4YaeMbIX Ha yPOKax
SIBJICHHUH, OpTaHM3aLIsT UX
paboTsl ¢ momydaemMoit Ha
YPOKE COLUAIBEHO
3HaUMMOn HHpopMaImeit
— MHULIUMPOBAHHUE ee
o0cyxIeHUS,
BBICKa3bIBAaHUS
yYaIIIMHUCS CBOETO
MHEHHUS 110 €€ TIOBOLY,
BBIpaOOTKH CBOETO K Hel
OTHOIICHHS

VYcraHoBneHue
JIOBEPUTEIBHBIX
OTHOIIEHUN MEXKY
YUHUTEJIEM U €T0
YUCHUKAMH,
CHOCOOCTBYIOIINX
HO3UTHBHOMY
BOCHPUSTHIO YUAIIUMUCS
TpeOoBaHMii U TPOCHO
YUHTEIIs, IPUBJICYCHHIO
UX BHUMAHUS K
o0cyxaeMoi Ha ypoke
UHQOpMAIH,
aKTHBU3AINHU UX
HI03HABATEIHLHOM
JeATSIILHOCTH
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OBLIEE KOJIMYECTBO

YACOB IIO 34
IMPOT'PAMME
11 KJIACC 1. ITy3akoB C.A. Xumus.
11 xmacc: yueb. qnd | [IpuBiedeHre BHUMAHUS
ob1meobpazoBar. IITKOJTFHUKOB K
opraHusanuii:  yriayOid. | EHHOCTHOMY acIeKTy
ypoBenb / C.A. Ily3akoB, | u3y4aeMbIX Ha ypoKax
H.B. Mamnuna, B.A. | sBieHuli, opraHu3amus ux
Ilonkos. - M.: | pabotsl ¢ moxydaemMoii Ha
Paszen 5. Xuvmseckuii HPOCBCH.[CHI/IC, 219. — 32 | ypoke COLMALHO 5
S OMGHT 10 C.: WL 3HaYMMOn nHpOopMaImeit
— MHUIIAMPOBAHUE €€
2. IlysaxoB C.A. Xumus. | o0CyxaeHUS,
CoopHHK 3amaqd U | BBICKa3bIBaHUS
ynpaxHenuid. 10 — 11 | yuammmucs cBoero
KJacchl: yueO. MocoOHe | MHEHHS IO €€ MOBOIY,
UIs 0011e00pa30BaT. | BEIPaOOTKH CBOETO K HEi
opraHuzainmi:  yriuyOJ. | OTHOIIEHHUS
yposesb / C.A. Ily3akos, | Pa3BuTue LIEHHOCTHOTO
B.A. TTomnkos, N.B. | oTHomIEHUS K
bapeiioBa; moa.  pea. | oTe4ecTBEHHOMY
C.A. IlyzakoBa. — 2-e | KynbTypHOMY,
U3, - M.: | ucropuueckomy u
Ipocsemenue, 2019. — | mayunomy Hacieuo,
159 c.: nm. MMOHUMaHUS 3HAYCHUS
XHMHYECKON HAyKH B
3. https://urok.apkpro.ru | ku3HH COBPEMEHHOIO
Pasnen 6. BemecTBo 8 00111eCcTBa, CIIOCOOHOCTH
4. POl BJIJIETH JOCTOBEPHOIM
uHpOpMaImen o
NEePEAOBBIX JOCTIKECHHUAX
¥ OTKPBITUSX MUPOBOH U
OTCUCCTBCHHON XUMMH,
3aMHTEPECOBAaHHOCTHU B
HAyJHBIX 3HAHUAX 00
YCTpOICTBE MUpa U
0011eCTB
Pa3BuTHe roToBHOCTH K
pasHooOpazHou
COBMECTHOM
JIESATSIILHOCTH TIPH
BBITIOJTHEHUN YUEOHBIX,
Paszen 7. MO3HABATENbHBIX 33134,
BBITIOJTHCHUH XUMUYECKIX
Knaccudukarus 18
XUMHUYECKUX peaKuil 9KCIEPUMEHTOB, CO3JaHHH
y4eOHBIX POCKTOB,
CTPEeMJICHHUSI K
B3aMMOTIOHUMAaHUIO U
B3aMMOTIOMOIIN B
nporecce TON yueOHOH
JeSITeIbHOCTH.
Pa3BuTHE IEHHOCTHOTO
OTHOIIEHUS K 3/TOPOBBIO
Pasznen 8. KommiekcHble KaK 3aJIoTy JIOJITOH u
COCIMHEHUS u 4 AKTUBHOM KU3HU
KPUCTAJUTOTHIPATHI YeJI0BeKa, er0 XOPOIIETO

HAaCTPpOCHU U
OIITUMHUCTUYHOT'O B3TJIsA a4

27




Pazgen 9.
Knaccudukaius BeecTs
1 UX CBOMCTBa

Ha MHP.

10

Pasgen 10. CrmumaBel u
HHTEPMETAILIHIbI

Pa3BuTHE 1IEHHOCTHOTO
OTHOIIICHUS K 3HAHUSAM
KaK HHTEJUICKTYaTbHOMY
pecypey,
obecreunBarIIeMy
Oynylee JenoBeka, Kak
pe3ynbTaTy
KPOTIOTJINBOTO, HO
YBJIEKATEIHLHOTO YUSOHOTO

Tpyaa.

11

Pazgen 11. Muoroobpasue
OpPraHUYECKUX BEIECTB

PasBurtue 11eHHOCTHOTO
OTHOIICHUS K
OTEUYECTBCHHOMY
KyJIbTypHOMY,
HCTOPUIECKOMY H
HAYYHOMY HACIIC/IUIO,
MMOHUMAHUS 3HAYCHUS
XHMHYECKON HAyKH B
>KU3HU COBPEMEHHOTO
00111ecTBa, CIIOCOOHOCTH
BJIaJIETh JIOCTOBEPHOM
uHpopMaImeit o
MEPEAOBBIX TOCTHKECHUSIX
Y OTKPBITUSX MHPOBOH U
OTEYCCTBECHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUSIX 00
YCTpOICTBE MUpa U
0011IeCTB

12

Pasgen 12. Tlo3manme u
MPUMEHEHUE BEIIECTB MU
XUMHYECKUX PEaKIuit

10

[IpuBneueHre BHUMAaHUS
MIKOJIBHUKOB K
LICHHOCTHOMY aCIEKTY
M3y4YaeMbIX Ha YPOKax
SIBIICHUH, OpTaHn3alusl uxX
paboTHI ¢ MOTyJaeMoi Ha
YPOKE COLUAIBHO
3HaYMMOM MHPOpMaLUeH
— UHUIMMPOBAHUE €€
00CyXIeHMSI,
BBICKa3bIBAaHHS
y4YaIIuMHCs CBOETO
MHEHU 110 €€ IIOBOLY,
BBIpaOOTKH CBOETO K Hel
OTHOLICHHUS

YcraHoBieHue
JIOBEPHTEITLHBIX
OTHOILICHUN MEXIY
YUUTEIIEM U €T
YYCHUKAMH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPHATHIO YYAIIHMHUCS
TpeOOBaHM U TPOCHO
YUUTENs, TPUBJICYCHUIO
UX BHUMAaHUS K
o0cyxmaeMoi Ha ypoKe
UHQOPMAIH,
AKTUBH3AINN HX
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MMO3HABATEIILHON
IEATENLHOCTH

OBIIEE KOJIMYECTBO

YACOB o 68
ITPOTPAMME
Hroro: 102

5. cucrema oneHMBaHUSA
Cucrema OIEHKHM MPHU3BaHA CIOCOOCTBOBATH MOMJCPKAHHUIO E€IMHCTBA

BCEH cHCTEeMBl O00pa30BaHUs, OOECIEUEHUIO TPEEMCTBEHHOCTH B CHCTEME
HENPEPBIBHOTO 00pa3oBanus. E€ OCHOBHBIMY (DYHKIIUSIMHU SBJISIOTCS: OPUCHTALINS
o0pa3oBaTeNbHOTO Tpollecca Ha JOCTIDKEHUE IUIAHUPYEMBIX —Pe3yJbTaTOB
ocsoeHuss OOIl COO wu ob6ecneyenue >hPeKTUBHON 0OpaTHOW CBS3H,
MO3BOJIAOIIEH OCYIIECTBIISATh YIPaBICHHE 00Pa30BaATEIBHBIM MPOIIECCOM.

dopmamMu KOHTpPOJISI HaJ YCBOSGHHEM MaTepuaia ydeOHOro 3JIEKTHBHOTO
Kypca «lIpakTHKyM TO XHMHH» CIIy’)KaT OTYETHl MO MPAKTHUYECKUM pPaboTam,
CaMOCTOSITENIbHBIE ~ TBOpUeckne  paboThl,  TECTbl,  WUTOTOBBIE  y4EeOHO-
UCCIICIOBATEIILCKHUE TTPOCKTEHI.

29




		2023-08-31T10:53:46+0400
	Бакал Светлана Винаидовна
	я подтверждаю этот документ своей удостоверяющей подписью




