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YueOHbIl (SJEKTUBHBIN) Kypc «XHUMHS: TEOpUsT U TPAKTHKa» CO37aH B
Hensx oOecrneueHrs NPUHIMNA BAapUATUBHOCTH MW y4e€Ta WHIWBHIYaIbHBIX
NOoTPeOHOCTEN 00yJaromMXCs M MPHU3BaH PEaTU30BaTh CIACAYIOUIYIO (PYHKIMIO —
BOCTIOJTHUTHh M3y4eHHUE MpenMera «XUMHs», HE BKIIOUYEHHOTO B Y4EeOHBIN IUTaH
o01eo0pa3oBaTeIbHON OpraHU3alui B MpeIMeTHYI0 o0jacth «EcTecTBeHHbIE
HAayKW» Kak 00s3aTelbHBIA MPEIMET B COOTBETCTBHME B BHIOPAHHBIM MpoduiieMm
oOy4eHHS.

VY4eOHbIN (PNMEKTUBHBIN) Kypc «XUMUS: TEOpUS W MPAKTHKa» HA YpOBHE
cpenHero oOiero oOpa3oBaHUs SIBISETCA KypcOM IO BBIOOpPY OOyYaromuxcsi B
npeaMeTHod  obnactu  «EctecTBeHHble  Haykw». [Iporpamma  yueOGHOTrO
(9NEeKTUBHOT0) Kypca «XUMHUS: TEOpHs M MPaKTHKa» i1 00pa30BaTelIbHbIX
OpraHu3alii, pealu3youmx IporpaMMbl CpeaHero ooiiero oopazoBanus (nanee
— Ilporpamma), pa3zpaboTaHa B COOTBETCTBUU CO CJIEAYIOUIMMH HOPMATHBHO-
IIPaBOBBIMH IOKYMEHTAMH:

®enepanbHblil 3akoH Poccuiickoit @enepannu ot 29 nexadps 2012 roga Ne
273-®3 «O6 obpazoBanmu B Poccmiickoit denmeparun» (C U3MEHEHHSIMHU W
JIOTIOJITHCHUSIMH )

@denepanbHblil rOCYIapCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPT CPEIHETO
oOmero oOpa3oBaHus, YTBEPKJIECHHBIN MprUKa3oM MUHHUCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepamnu ot 17 mas 2012 r. Ne 413 (c u3MeHEHUSIMH U
JIOTIOJTHCHUSIMH );

[Topsnok opraHu3alu U OCYILIECTBIECHUS 00pa30BATEIbHON JIEATEIBHOCTH
0  OCHOBHBIM  0OLIEOOpa3oBaTEeNbHBIM  INporpaMmaM  00pa30BaTEIbHBIM
mporpaMmaM HadaJbHOTO OOIIEro, OCHOBHOTO OOINEr0 M CPEIHEro OOIIero
oOpa3oBaHus, yTBEPKIEHHbIM TpukazoM Mwunobpuayku Poccuu ot 30.08.2013
roja Ne 1015 (c u3aMeHEeHUSAMH U TOTIOTHEHUSIMHU )

Ha ypoBne cpennero oOuiero odpa3oBaHusi y4eOHBII (3JIEKTUBHBIN) KypcC
«XuMus: Teopus U TpPaKTUKa» SBIAETCS KypcoM MO BBIOOpY OOydaromiuxcs B
npeaMeTHON 00s1acTu «EcTecTBEHHbIE HAYKW».

VYuebnniit mian MOVY «l'uMHa3us «ABuaTop» Ha H3ydeHUE Y4eOHOrO
(3mekTHBHOr0) Kypca «Xumusi: Teopus u npaktuka» B 10-11  kmaccax
IpEAyCMaTPUBAET MO | yac B HEAENIO, YTO cocTaBisieT 35 vacoB. Beero 70 wacos
3a BECh YPOBEHb 00YUCHUS.

[Inanupyemble pe3yiabTaTbl OCBOECHHUS Y4YeOHOTO (3JEKTUBHOIO) Kypca
«X¥UMHUS: TEOpUS U TPAKTUKA

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS TPOTrpaMMbl CpPEAHEro OOUIEeTo
00pa30BaHMs 10 3JIEKTUBHOMY KypCy « XUMHUS: TEOPHUS U MPAKTUKA» JOCTUTAIOTCS
B €IMHCTBE y4€OHOW U BOCIIUTATEIHHON AESITEITbHOCTU

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS OOyYarolmMMHCs pabodeil mporpaMMbl
cpenHero oOmero o0pa3zoBaHUs MO JJIEKTUBHOMY KypCcy MO  XUMHH JOJIKHBI
OTpaxkaTb ~ TOTOBHOCTb M CHOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  yOEXKIEHUM,  COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 0O0IleCTBa, PACHIMPEHHE >KMU3HEHHOTO
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ONbITA U OMNbITA ACATEIBHOCTA B MPOLIECCE PEAU3ALNNA OCHOBHBIX HAIPaBICHUI
BOCIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1. I'paxx1aHCKOTO BOCIUTAHMUS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMN 00YyYaIOMErocs Kak aKTHBHOTO
W OTBETCTBCHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBA; OCO3HAHWE CBOUX
KOHCTUTYITMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XCHUE 3aKOHA W IPABOIOPSJIKA;
MPUHATHE TPAJAUIIMOHHBIX HAIIMOHABHBIX, O0OIIEUETIOBEYECKUX TYMAaHUCTUYECKHX,
JEMOKPATUYECKUX, CEMEHHBIX LEHHOCTEW, B TOM 4YHUCJIE B COIOCTaBJICHUU C
KU3HCHHBIMU CUTYAIUsIMU, U300paKEHHBIMU B JIMTEPATYPHBIX MPOU3BEICHUSIX;
FOTOBHOCTh ~ INPOTUBOCTOSATH  WJEOJIOTMM  JIKCTPEMH3Ma,  HAlMOHAJIW3Ma,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMK T[0 COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM IIPU3HAKAM, TOTOBHOCTh K COBMECTHOM TBOPYECKOU JESATEIbHOCTH
IPU CO3IaHUM YUYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 3a/1ad,
BBINOJIHCHUA XWMHWYECKUX HKCIEPUMEHTOB YYacTBOBATH B CAMOYNPABICHUHU B
IIKOJIE W JIETCKO-IOHOIIECKMX OpPraHu3alMusAX; YMEHHE B3aMMOJIECHCTBOBATH C
COI[MATLHBIMU MHCTUTYTaMH B COOTBETCTBHM C MX (PYHKIMSIMU W Ha3HAYCHUEM;
TOTOBHOCTBH K TYMAaHUTAPHON U BOJIOHTEPCKON AEATEIBHOCTH.

2.I1aTpruOTUYECKOTO BOCIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
[IPOLUIOE M HACTOSIIEE MHOTIOHAIMOHAIBHOTO Haponaa Poccuu; LeHHOCTHOE
OTHOLIEHHUE K TOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IIPUPOJHOMY
HACJIEIUIO, MAMSATHUKAM IPUPOABI, TPAIMUIMAM HAPOJOB, HUCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX, TPY/IC; UACHHAs yOSKIEHHOCTh, TOTOBHOCTh K CIIYKEHUIO U 3aIlUTe
OTtedecTBa, OTBETCTBEHHOCTh 3a €ro CyAbOy, IIEHHOCTHOTO OTHOIICHHUS K
MCTOPUYECKOMY M HAyYHOMY HACJIEOUI0 OTECYECTBEHHOW XUMHUH; YBAKECHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU M MPAKTUYECKOTO0 MPUMEHEHUSI XUMUH,
OCO3HAHUA TOr0, 4YTO JOCTW)KEHUSI HAyKHh €CThb pe3yJbTaT JJIUTEIIbHBIX
HaOJII0JICHUM, KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
YUYEHBIX U MTPAKTUKOB.

3. JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSL:

OCO3HAaHHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO IIOBEJICHUS,
CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA  MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B TIOCTPOEHHWE YCTOWYMBOTO OyAYIIEro; OTBETCTBEHHOE
OTHOLIEHHE K CBOUM pOJHUTENSIM, CO3JaHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO
MIPUHATHS LHEHHOCTEW CEMEMHOW XWU3HU B COOTBETCTBUM C TPAAULIHSIMU HAPOJOB
Poccun.

4. DCTEeTUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYJAa, OOIIECTBEHHBIX OTHOIIECHUI;



CIIOCOOHOCTh BOCHPUHHMMATh Pa3jIMYHbIE BHUJIbI UCKYCCTBA, TPAAUIMU U
TBOPYECTBO CBOET0O M JPYrMX  HApOJOB, NOHMMAaHUE 3MOLIMOHAJIBHOIO
BO3JICHCTBHS )KUBOM NPHUPOABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B
pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHE MPOSBISITH KadecTBA TBOPUYECKOU
JUYHOCTH.

5. ®U3n4eCKOro BOCHUTAHHUS:

chOpMHPOBAHHOCTh  37I0POBOTO W Oe3omacHOro  oOpa3a  KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3J0pOBbIO  (3I0pOBOE TUTaHUE,
COOJIIO/IEHNE TUTUEHUYECKHX MTPaBUII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHITHIM
U OTJAbIXa, peryisipHasl (pu3nyeckas akTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PH3NYECKOMY M TMCHXUYECKOMY
3I0pOBbIO; TOTPEOHOCTh B  (U3MYECKOM COBEPIICHCTBOBAHUU, 3aHATHUAX
CHIOPTUBHO-030POBUTEINBHON JIEATEIBHOCTBIO;

AKTUBHOE HENpPUATHE BPEAHBIX NPUBBIUEK (YyNOTpeOJIEHUs alIKOroJid,
HAapKOTUKOB, KYpEHHUSI).

6. TpymoBoro BocnuTaHus:

TOTOBHOCTh K TpPYyAY, OCO3HAaHME LIEHHOCTM MAacCTEpPCTBa, TPYI0Jto0ue,
FOTOBHOCTh K AKTUBHOM JESATENbHOCTH TEXHOJOTMYECKOW U  COIMANbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATh ~ TaKyl0  JI€ITEJIbHOCTh; HMHTEpEC K  pa3luyHbiM  cdepam
po(heCcCUOHATIBHON AESITENbHOCTH, B TOM UYHCJIE HA OCHOBE NMIPUMEHEHUN 3HAHUM
0 XMMHHM,YMEHUE COBEpIIATh OCO3HaHHBIM BBIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHMIO U CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU.

7. DKOJOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphbl, TIOHUMAHUE BIIUSHUS
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHOM
Cpelbl, OCO3HaHHME TIJ00aTbHOTO  XapakTepa  SKOJOTMYECKHX  MpoOJieM,
IJIAHUPOBAHUE M OCYUIECTBJICHUE JCHCTBUH B OKPYXKAIOLIECH CpEAE HAa OCHOBE
3HAHMS 1eJIe YCTOMYMBOrO pa3BUTUSA YEJIOBEYECTBA, AKTUBHOE HEMPUSITUE
JEUCTBUM, NPUHOCSIIMX BpPEI OKPYKAKOWIEHW CpeAe, YMEHHE IPOrHO3UPOBATH
HEOJIAronpusITHbIE 3KOJIOTMYECKUE MOCIEACTBUS MNPEANPUHUMAEMBIX ICHCTBUMH,
IpenoTBpallaTh UX; CIOCOOHOCTh MCHOJB30BATh MPUOOpETaeMble NMPU U3YUEHUU
OMONOTMM 3HAHMS W YMEHHUS [pU pEHIeHUH MpodiieM, CBSA3aHHBIX C
paloHaNbHBIM MPUPOAOIOIB30BaHNEM (COOIOCHHE TIPaBU MOBEACHUS B
NPUPOJE, HAINpPABIECHHBIX HA COXPAHEHHE PaBHOBECUS B dKOCHCTEMAX, OXPaHy
BUJOB,  JKOCHUCTEM, Ouocdepbl);  paclIUpeHHE  OIbITa  JIeATEIbHOCTH
HKOJIOTMYECKOM HAPaBIEHHOCTH

8. LleHHOCTH Hay4YHOTr0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJore
KYJIBTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YUTATENbCKOM KYJBTYpbl KaK CpElCTBA
B3aUMOJICUCTBUS MEXJy JIOJIbMU UM TO3HaHUS MHPA; OCO3HAHUE LIEHHOCTU
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HAayyHOM  JI€ATENbHOCTH, TOTOBHOCTb  OCYILECTBISATh  IPOEKTHYHD U
UCCIIEIOBATENbCKYIO JIeATEIbHOCTh WHIWBUIAYadbHO M B TpyMIeE, MOHUMaHUE
cnelu(pUKd XUMUU Kak HayKH, OCO3HaHue €€ pomu B (popmMHpOBaHUH
PAlMOHAIIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIETOCTHOIO MPEICTaBIECHHS 00
OKpY>KarollleM MHpE KaK O €UHCTBE MPHUPOJIbI, YeJIOBEKa U OOIIECTBA B TO3HAHUH
IPUPOJIHBIX 3aKOHOMEPHOCTEH W peIIeHHH MPoOJeM COXpaHEHHs] MPUPOIHOTO
paBHOBecHs, YOSKIEHHOCT B 3HAYUMOCTH XUMHUHU Ui  COBPEMEHHOMU
HUBWIM3AUN: O0ECTIeUeHUs] HOBOTO YPOBHS Ppa3BUTHS MEIULMHBI; CO3/1aHUs
NEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pELIaTh PECYPCHBIE MPOOJIEMBI
pa3BUTHS YEJIOBEUECTBA; IOMCKA MyTEW BBIXOJAA U3 INIOOATBHBIX 3KOJOTMYECKHX
npobsieM U o0ecredeHus: Nnepexosa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTaHJAPTOB
KU3HU, 3aMHTEPECOBAHHOCTb B MOJIYYEHMHM OWOJIOIMUECKHUX 3HAHUW B LENIX
MOBBIIIICHUST  OOIIEH  KyJbTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
IPU U3YYCHUH XUMHUH.

B mpomecce  AOCTM)KEHHS ~ JUYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
oOy4YaroIMMHUCS TPOrpaMMbl CPEIHEr0o O0IIero oOpa3oBaHUA y O0O0YYaIOIIMXCS

COBEPIIICHCTBYETCS HOMOITMOHAIBHBIN WHTEJUICKT, TIPEATIOJIaTr AFOTIHIA
c(hOpMHUPOBAHHOCTD:
CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh cBOE

HMOLIMOHAIBHOE COCTOSIHME, BHJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE I[IOBEACHME, CIIOCOOHOCTH aJalTUPOBAaThCA K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKCHHIO TETH U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH  CIMOCOOHOCTh  TMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JIPYyTUX, YUYWUTHIBaTh €ro TMPH OCYIIECTBICHUH KOMMYHHKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX ~ HABBIKOB, BKJIIOYAIOIMIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOUIIEHUSI C JAPYTUMHU JIOJAbMHU, 3a00TUTHCS, TPOSBIATh HHTEPEC U pasperniaTh
KOH(DIIUKTHI.

MeranpeAMETHBIMA pE3yIbTaTaMH OCBOCHHSI BBITYCKHHUKAMU CPEIHEH
IITKOJTBI TIPOTPAMMBI TT0 XUMUHU SBJISTFOTCS:

WCIIOJIb30BAaHNE YMEHHMA W HABBIKOB PAa3JIMYHBIX BUJOB IMO3HABATEIHHOU
NESTEIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS  (CHCTEMHO-
WHGOPMAITMOHHBIN aHAIN3, MOJCIUPOBAHUE) I M3YUYEHHUS Pa3IMYHBIX CTOPOH
OKPY’KarOIIEH IEMCTBUTEIBLHOCTH;

MCTIOJb30BaHUE OCHOBHBIX WHTEIJICKTYaTbHBIX OTIepaIlHii:
dbopMynupoBaHWe THUIOTE3, aHajiu3 M CHUHTE3, CpaBHEHUE, 000O0LIeHuE,
CHCTEMAaTH3allNs, BBISIBJICHHE TPUUNHHO-CIICACTBEHHBIX CBA3EH, MOMCK aHAJIOTOB;



yMEHUE T'€HEePUPOBATh UJEU U ONPENENSATh CPECTBa, HEOOXOAUMBIE I UX
peanu3anuu;

YMEHHUE OIPEACNATh IEIN W 3aJa4d JESITCIbHOCTH, BBIOMPATh CPEICTBa
pean3annu Uey U IPUMEHSTh UX HA NPAKTHUKE;

WCMOJIb30BAHNUE PA3JIMYHBIX HCTOYHHUKOB [JI TOJYYEHUS XUMHUYECKON
uH(pOpMaIuU, MOHUMAHNWE 3aBHCHUMOCTU COJEpKaHuS U (OPMBI TPEICTABICHUS
uH(OpMAITUH OT TIeJiei KOMMYHUKAIIMK U apecara.

B pesynbrare oOyueHus Mo mporpaMme ydyeOHOro (JIIEKTHBHOTO) Kypca
«XUMHS: TEOPUS U MPAKTHKa» O0y4aroUUHCs HAYYUTCS: MOHUMAHUIO MpEAMETa,
KIIFOUEBBIX TEOPUH M TMOJOKEHUM, COCTABJISIOMIMNX NpeAMET «XUMUSD», UYTO
oOecrieynBaeTcs MOCPEACTBOM MOJEIUPOBAHUS W TOCTAHOBKU MPOOJIEMHBIX
BOIIPOCOB, XapaKTepHBIX [JIsi TpeaMeTHOM oOnactu «EcTecTBeHHBbIE HaAyKW»;
YMEHUE pellaTh OCHOBHBIE MPAKTUYECKUME  3aJaud, XapakKTepHble I
MCIIOJIB30BaHUsl METOAOB U MHCTPYMEHTApUs NpeaMeTa « XUMUs»; GOpMUPOBAHUE
MEKIPEIMETHBIX CBSI3€U C APYTrUMH 00nacTsMu 3HaHUsI. OOydaromuiicss moJyyuT

BO3MOKHOCTh Hay4YUTHCS: OBJIA/ICTh KJIFOYEBBIMU MOHATUSMUA u
3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOUTCS HayKa XUMUS, pPaclo3HABaHUE
COOTBETCTBYIOIIMX €A  TPU3HAKOB W B3aUMOCBS3€M,  CIIOCOOHOCTh

ACMOHCTPUPOBATH PA3JIMYHBIC IMOAXOAbI K U3YUCHHUIO SIBJIGHI/Iﬁ, XapaKTCPHBIX JIA
I/I3yqaeM01?1 HayKW XHUMHH; YMCHHUC PCHIATh KaK HCKOTOPLIC IMPAKTHYCCKUC, TaAK H
OCHOBHBIC TCOPCTHYCCKHUC 3adda4M, XaPaKTCPHBLIC AJIA HMCIIOJIIB30BAHHA MCTOOOB H
HHCTPYMCHTAapUA XUMHUHU

2. Copepxanue ydeOHOTO (DJIIEKTUBHOTO) Kypca «XHUMHS: TEOpUs H
MIPAKTUKA»

B cucreme cpennero o6mero o6pa3oBaHusi XUMUIO OTHOCAT K MPEAMETHOM
obnactu «EctecTBeHHble Haykmw». OCOOEHHOCTU COAEpKaHUsA O00yYeHHsS XMMUU B
cpeaHeit (mMoyHOM) IIKoie OOYCIOBIEHBI CHENU(PUKON XUMHUU, KaK HAyKH, U
MOCTaBJICHHBIMU 33JJa9aMHU.

2.1. Copepxanue y4deOHOro (2JIEKTUBHOIO) Kypca «XUMHUSA: TEOpHsS H
npaktuka» 10 kiacc (35 yacon)

Brenenue (6 )

Ponp opranndeckux BELIECTB B OKPYKAIOLEM MUPE.

Teopus cTpoeHust oprannyeckux coenuHeHut A.M. bytneposa. Posibp A. M.
byTtiiepoBa B pa3BUTHE POCCUICKOU HAYKH.

Kiaccudukanus opranndeckux coeauuennii. Kinaccudukamms XuMUIecKux
pEaKUHil B OPraHUYECKON XUMUHU.

N3omepust oprannueckux coeiHeHun. OCHOBbI HOMEHKJIATYPHI.

BriBoa mpocTedmmx v MOJEKYISPHBIX (POpMYJST OPraHUYECKUX BEIICCTB.
[IpakTuKyM 1O peleHuto 3aaay.

[IpakTuyeckas pabdora Nel (mo BeIOOpY) «KauecTBeHHOE ormpeseaeHue
yriepoga ¥ BOJOpPOJa B YIAKOBOYHBIX  Marepuanax», «llomyueHue
CUMITATUYECKUX YEPHIWIT U3 TTUIIEBBIX TPOTYKTOBY.



Tema 1. YrieBogopost (10 )

IIpenenpHble yrimeBomopoabl. IIpakThkyM IO COCTaBICHHIO CTPYKTYPHBIX
MU30MEPOB U OCHOBAM HOMEHKJIATYPHI.

XapakTepuCTHUKa IPEAEIBHBIX YTIIIEBOJLOPOIOB.

[IpakTKyM 10 pemieHdo 3anad. BbIBox MOJEKYISIpHBIX — (QopMyT
OpPraHWYECKUX BELIECTB I10 MPOAYKTaM CTOPAHMUSL.

CpaBHuUTENBHAs XapaKTEPUCTUKA HENPEAEIbHbBIX YTIE€BOAOPOIOB. Poib
M.M. KyuepoBa u B.B. MapkoBHHKOBA B H3YyUY€HUH CBOMCTB HEMPEACITBHBIX
YIJIEBOJIOPOJIOB.

O6mactu  mpUMEHEHUsT  HempenelbHbIX  yriaeBoaoponoB.  Mcropus
npupoaHoro kayuyka. Cepreit BacunbeBuu JlebeneB u ero BKJaj B CO3JaHHE
CUHTETUYECKOTO KayudyKa.

CpaBHUTENBHAS XapAKTEPUCTUKA IUKINYECKUX YIIIEBOAOPOIOB.

[IpakTHKyM 1O OCYIIECTBJIICHUIO LIETIOYEK IMPEBPAICHUM C Yy4acTHEM
YIJIEBOJIOPOJIOB.

[IprpoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB.

[Ipaktuueckas pabora Ne 2 «llomyueHue yriaeBoAOpOIOB H3Y4YEHUE HX
CBOMCTB (M€TaHa, 3TWUJICHA, alleTUJIEHA Ha BBIOOP, C YYETOM OCHAILIEHHOCTH
KaOMHETa PeaKTUBAMU )»

Tema 3. Kucnopoaconepskaiiye opranuueckue BemecTsa (13 u)

XapaKkTepucTUKa CIUPTOB.

CpaBHUTENbHAS XapaKTEPUCTUKA CTUPTOB U (DEHOJIOB.

CpaBHUTENBHAS XapaKTEPUCTUKA AJIbJETUIOB U KETOHOB

XapakTepucTuka KapOOHOBBIX KHUCIIOT.

XapakTepucTUKa CIOXKHBIX 3QpupoB. Kupsl 1 Macna.

CuHTETHYECKME MOIOIIIUE CPEJICTBA.

XapakTepucTrKa yrieBOJ0B.

HckyccTBEHHBIE M CHHTETUYECKHE BOJIOKHA.

B3anmoCBsA3p  yIIIEBOJOPOIOB M KHUCIOPOIACOAEPKAMMX OPraHUYECKUX
BeleCTB. [[pakTHKyM IO OCYIIECTBIEHUIO LETIOYEK MPEBPALICHUN.

Pemenne 3aga4 Ha BbIBOZA (DOPMYJT KUCIOPOACOAEPKAUIUX OPTaHUYECKUX
BEILIECTB.

[Tpaktuueckas pabora Ne 3 «KauecTBeHHbBIE peakiliy HA CITUPTHI»

[Tpaktuueckas pabora Ne 4 «CBoiicTBa KapOOHOBBIX KHCIIOT

[Tpaktuueckas padota Ne 5 «OrieHKa CTEIEHN HEMPEIETLHOCTH KUPOBY.

[Tpaktuueckas padota Ne 6 «¥Y maneHue >KUPOBBIX 3arpsA3HEHUN Pa3TNIYHBIMU
crioco0aMm»

[TpakTudeckas padora Ne 7 «OOHapykeHHE TIIIOKO3bI B siro/1ax, GpyKTax u
OBOIIIAX»

[Ipaktuueckas padora Ne 8 «Pacrno3naBanue BOJIOKOH»

Tema 4. AzoTcoaepskaliue opranuueckue BeiiecTna (6 u)



XapakTepucTUKa aMUHOB.

Apomatnueckue amusbl. Ponp H.H. 3uHMHA B OTKpBITUM HOBBIX
JIEKAPCTBEHHBIX BELIECTB U KPAaCUTEIIEH.

AMMHOKHCIIOTBI — aM(OTEPHBIE OPraHUYECKHe BelecTBa. MIckyccTBeHHas U
CUHTETHYECKAs MUIIA.

benku u ¢hepMeHThI, UX POJIb B pOIECCaX KU3HEACATETbHOCTH.

HyxiienHOBBIE KUCIIOTBI U KUA3Hb.

B3auMoCBsA3bp OpraHMYecKUX BeleCTB. IIpakTMKyM IO OCYIIECTBIICHHIO
LIEITOYEK NPEBPALLECHUN.

Pemenue 3ana4 Ha BbIBOZ (hOPMYIT a30TCOIEPIKALUX OPraHUUECKUX

BEIIECTB

2.2. Copepxxanue y4eOHOro (DJIIEKTUBHOTO) Kypca «XUMHUSA: TEOpHs H
npaktuka» 11 kiace (35 yacoB)

Tema 1. Crpoenue atoma u [lepuonnueckuii 3akoH (3 )

ATtom — cinoxHas yactuna. CoctaB aTOMHOTO sipa

DJnekTpoHHasi 00o04uka atoMa. [[pakTUKyM MO COCTaBIEHUIO JIEKTPOHHBIX
U DJIEKTPOHHO-Tpaduyeckux (opMyJsl aTOMOB 3JIEMEHTOB NOOOUHBIX MOATPYII

[Teprnoanyecknii 3aKOH U EPUOAUYECKAS] CUCTEMA XUMUYECKUX AJIEMEHTOB
. W. MenneneeBa. IIpakTuKyM 10 YCTaHOBJIEHHIO 3aBUCHUMOCTH CBOMCTB
AJIEMEHTOB OT CTPOCHHUS UX aTOMOB

Tema 2. Ctpoenue BemiecTBa (9 4)

[TonsTre 0 xumMu4eckou cBsi3u. KoBasieHTHAst 1 MOHHAS CBSI3U

Merannuyeckass W BOJIOPOJHAs  CBS3U.  APXUTEKTypa  MOJIEKYII.
JlaGoparopHas pabora «KoHCTpyrpoBaHue Mojieael MOJIEKYJI (C UCTIOIb30BaHUEM
IaPOCTEP>KHEBBIX MOJIETIEH UIU KOMITBIOTEPHBIX MPOrpamm).

Bemecrtna MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO CTPOEHHUS.
Kpucrannmuueckue pemetku. [IpencraBieHue 3MeKTPOHHBIX MPE3EHTALIUM.

Heopranuyeckue u opranuueckue nojaumepsl. buononumepsi.

ArperaTHble COCTOSIHMSI BEIIECTB: ra3000pa3Hble, KUIKUE U TBEPJIbIe
BemiecTBa OIeHKA BIUSHUS XUMUUYECKOTO 3arpsi3HEHUs] aTMOc(ephl Ha OpraHu3m
YeJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI.

Hucnepcubie cuctembl. Kommounsl (3omu u renu). UucTteie BelecTBa H
cmecu. CocraB cMecell. Pazienenue cmecei.

[IpakTHKyM 1O pacyeTy MacCOBOM M 0OBEMHOI1 J10J1ell KOMIIOHEHTOB CMECH.

[Tpaktuueckas padota Ne 1 «Pacmo3naBanue miacTMacc u BOJIOKOH»

[Tpaktuueckas pabora Ne 2 «Ilomydenne, coOupanue W pacro3HABaHUE
razoBy» (KHCJIOpPO/a, BOJIOPO/Ia, YIJIEKHUCIIOTO ra3a, aMMHaKa)

KontponbHas padota Ne 1 «CtpoeHue atoMa U CTpOEHHE BEILIECTBA»

Tewma 3. Xumunueckue peakiuu (11 4)



[TpuurnHbl MHOTOOOpa3us BeuiecTB. Asuotponus. M3omepus. [Ipaktukym mo
COCTABJICHHIO U30MEPOB OPraHUYECKUX COETUHEHHM.

[Ipy3Haku © ycIOBUA TNPOTEKAHHS XUMHUYECKHUX pEaklUHil. 3aKoH
coXpaHeHus1 Macchl BemiecTB. Kiaccudukanusa XUMHIECKUX PEeaKIIui.

OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE  PEAaKIMM B  HEOPraHUYECKOM U
oprannyeckoil xumuu. IIpakTHKym mo paccTaHoBKe K03()(PHUIIMEHTOB METOIOM
AIIEKTPOHHOTO OanaHca.

CkopocTh xuMHYecKo peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh
xumudeckot peakuuu. JlabGopatopHass paboTa «3aBUCUMOCTh  CKOPOCTH
reTePOreHHBIX XMMUYECKUX PEaKIUi OT KOHIIEHTPAIMU PacTBOpPA, TEMIEPATYPHI,
IUIOIIAN TTOBEPXHOCTH TBEPJOTO BEIIECTBAY.

OOpatumocTh peakiuii. XHWMHUYECKOE paBHOBECHE M  CHOCOOBI  €ro
cmenieHus. Bo3moxkHocTn npumenenus npuHuuna Jle Illarense B pa3iaudHbIX
cepax xu3Hu. JlabopaTtopHas pabora «CMelleHre XUMUYECKOTO0 paBHOBECHUSI TIPU
VU3MEHEHUHU KOHIEHTPALMH PEArupyIOIIMX BEUIECTBY» (HA MPUMEPE PEAKIIUU MEKITY
pacTBOpaMu poAaHuaa Kaus v xjopuaa xkenesa (111).

Teopust  snekTponuTuyecko  gucconumanuu. JlaboparopHass pabota
«IEKTPONPOBOAHOCTH PACTBOPOB KUCIIOT, IIEITOYEN U COJICH.

Kucnorel, OCHOBaHUS, COJIM B CBETE€ TEOPUU DIIEKTPOIUTHUECKOU
U CCOIUAIUY.

Bopa xak qunosiabs. OcOOEHHOCTH (PU3NYECKUX U XUMHUUECKHX CBOMCTB BOJIBI.
Ponb BOJIBI B XUMMUYECKUX PEAKIMIX U KUZHEIEATEIBHOCTH )KUBBIX OPraHU3MOB.

I'unposnn3 HEOpraHMYECKUX M OPraHMYEcKUX coeauHeHuid. Cpena BOIHBIX
pactBopoB. IIpombilieHHOE 3HaueHue MpoleccoB Truaponusa. JlaboparopHas
pabota «OmpezneneHue cpenbl pacTBOPOB C MOMOUIbIO  YHUBEPCAJIHHOU
WHJUKATOPHOU Oymaru, pacTBOpPOB JakMyca U ¢eHoranenHay.

XWMUYECKHE HCTOYHUKH TOKA. OneKTponu3. [IpoMblnuieHHOE 3Ha4YeHUE
MPOLIECCOB ANEKTPOIIU3A.

[TpakTuyeckas padorta Ne 3 «oHHBIE peakiiyi B pacTBOpax 3JEKTPOJUTOB.
DKCHEPUMEHTAIBHOE PEIICHHE 3a/1a4»

Tewma 4. BemectBa u ux cBoiicta (11 u)

Meramibl. DNEKTPOXUMUYECKUNA Psii HanpsokeHud meTtaiioB. CrocoOsl
IIOJIy4YeHHUs: MeTaiuioB. [IpencraBieHue 3IIEKTPOHHBIX MPE3EHTALMM 110 Teme
«Metaiuibry.

dOu3n4eCcKne M XUMHYECKHE CBOWCTBA MeETaioB. Koppos3us MeTauios.
["anbBaHOCTErMSA, €€ NCIOIB30BAHNE IS 3AIUUTHI METAIUIOB OT KOPPO3UHU.

Hewmeramnbl. CBoiicTBa HemMeTau10B. BogopoaHbie cOeIMHEHUSI HEMETAIIIOB.
Oxcuapl M aHTHAPUABI KapOOHOBBIX KucaoT. [IpeacraBieHue 3IEKTPOHHBIX
rpe3eHTanuu 1o reme «Hemeramns».

Oprannyeckre 1 HEOpraHUYECKUEe KUCIOTHI. [ [puMeHenne Kucor.

Opranuyeckre U HEOpraHndeckue OCHoBaHus. [[pumeHnenre OCHOBaHUM.



AM@oTepHble  OpraHMYecKME W HEOpPraHUYeCKUe  COEIMHEHMS.
JlabopaTtopHas pabota «IlomydeHune ruipokcuaa ATFOMAHUS U IOKA3aTeIbCTBO €T0
aMm(pOTEePHOCTI.

[Tpaktrueckas padora Ne 4 «CpaBHEHHE XUMHYECKUX CBOWCTB COJITHOW H
YKCYCHOM KUCIIOT.

[Ipaktnueckass pabora Ne 5 «CpaBHeHME CHOCOOOB TMOJMy4YeHUS U
XUMHUYECKUX CBOMCTB rUJpOKCHIa HaTpus u rugpokcua meau (I11)»

KontponbHas padota Ne 2 «Belectsa 1 ux CBOMCTBa»

PeszepB yueObHOTO Bpemenu (1 )

HCHOJII)BYGTCH A JTUArHOCTHYCCKUX pa60T 0 TCKCTY aAMHHHCTPAINH,
IIpu OTCYTCTBUU 3aHSATHUM B CBSI3H C TCMIICPATYPHBIM PCKUMOM
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3. TemaTuueckoe INIAHMPOBAHUE C YKA3AHHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX AJIA OCBOCHHUSA KaK10# TeMbl

10 kanace
KoinuecrBo
Conepxkanue
Ne Tema ypoka 4acos
BBenenne 6 yacoB
Ponp oprannueckux BEIIECTB B Oprannyeckue BemiecTsa. [ [pyunHbl MHOr00Opa3us coeTMHEHUI 1
OKpYy>aroleM Mupe. BBOIHBINM yriiepoaa
1 MHCTPYKTAX [0 OXpaHE Tpyda Ha
paboyem MecTe U TEXHUKE
6e3onacHoctu. [loBTOpEHME.
ATOMHO-MOJIEKYJIIpHAs TEOPUS
[Ipaktrueckas padora Nel [IpaBuna padotsl B n1abopaTopuu. [TpaBuna 0e3omacHocTH IpH 1
2 «KauecTBeHHOE ompeesieHme paboTe ¢ eAKUMHU, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU.
yrjaepoaa U BOJI0poaa B Nnentudukaiys opraHM4eCcKuX COeIUHEHUM
YIAKOBOYHBIX MaTepHaJIax»
Teopus cTpoeHUs OPraHUYECKUX Opranuueckue BeniecTBa. [IpuunHbl MHOTOOOpa3us coeAMHEHU N 1
3 coenqunenuii A.M. bytneposa. yriepoja
[ToBTOpenue. CTpoeHue aToma
Knaccuduxkarus opranndeckux Teopust cTpoeHUs OPraHUYECKUX COCIMHEHUIN. YTIepo HbIi ckenet | 1
4 coequHeHui. Kimaccudukanus

XAMHYECKUX PEAKIIUH B

opranndeckoi xumuu. [loBropenue.
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Ilepnoaryeckuii 3aK0H

N30omepus opraHnuecKux CtpykTypHas u3oMepus 1
5 coeuHeHUH. OCHOBBI

HOMEHKJaTyphl. [loBTOpEeHue.

XuUMHUYECKasi CBA3b

BoiBo mpocTelmux u Xumuueckre GopMyIibl: TpocTeinas (AMIupudeckas), 1
6 MOJIEKYJISIPHBIX (popMyJT MoJIeKyJIsipHas (MCTUHHAs, OpyTTO-hopmyia), rpadudeckas,

OpraHUYECKUX BEIIECTB. CTPYKTypHasi, 3JIEKTPOHHAs

IToBTopenue. OBP

Tema 1. YriieBoaopoanbl 10 yacoB
7 [IpenenpHbIE YTIEBOAOPOIBI [Ipuponnsiii ra3. Ankansl. Pagukaner. Homenkiarypa 1
opraHuueckux coequHeHui. JlaboparopHas pabora

8 XapakTepucTUKa NpeaesIbHbIX XHUMHUYECKHE CBOWCTBA AJIKAHOB 1

YTJIEBOJOPOJIOB

[IpakTUKyM IO PELICHUIO 3a1a4. Pemenue 3aiau Ha HaXOXKACHUE MPOCTEHIIEH POpPMYITbI 1
9 BriBo1 MOJIEKyISIpHBIX (hOpMY T OpPraHUYeCKOT0 BELIECTBA IO JAHHBIM O €r0 Macce U MPOIyKTax

OpraHUYECKUX BELIECTB IO peaKuu ropeHust

POJYKTaM CropaHus
10 CpaBHUTENBHAS XapaKTEPUCTHKA JlabopaTopHbIe 1 IPOMBILIIIEHHBIE CIIOCOOBI MOMyYeHus 3TuiieHa | 1

HEIpeAeNIbHbIX YIJIEBOJOPOIOB U alleTHWJIeHa. XMMHYECKHE CBOMCTBA 3TUJICHA
11 CpaBHUTENbHAS XapaKTEPUCTUKA JIabopaTopHbIe ¥ MPOMBIIIIIEHHBIE CTIOCOOBI OJy4YeHHs 3TUiieHa U | 1

HEIPENEJbHBIX YIVIEBOIOPOIOB aneTuwieHa. XMMUYECKUE CBOMCTBA alleTHIICHA

OO6nacTu mpuMEHCHHS Xumuueckue cBorictBa Oyraauena-1,3 1
12 HEIPENENIbHBIX YIIIEBOJOPOAOB. [TonuMepsl: TIaCTMACChI, KAy9yKH

HcTopusi mpupoaHOTO Kayyyka

[Ipaktruueckas pabora Ne 2 [IpaBuna padotsl B n1abopatopuu. [IpaBuna 0e3omacHoCTH IpH 1
13 «IlonmyueHue yraeBoaopoioB, paboTe ¢ eAKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMHU.

M3YYECHUE UX CBOKCTB

Nnentudukaiys opraHM4ecKux COeMHEHUM
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CpaBHUTENbHAS XapaKTEPUCTUKA

Apenbl. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX

14 LMKJINYECKHUX YIIEBOAOPOIOB COEJIMHEHUI
[IpakTHKyM 1O OCYLIECTBIEHUIO ['eneTnueckas CBsI3b MEXAY YII€BOJIOPOJAMU 1
15 LEMOYEK NMPEBPALICHUIN C y4aCTHEM
YIJIEBOJOPOJIOB
16 [IpuponHbIE HCTOYHUKHU HedT1sb - mpupoaHbIil HICTOYHUK YTIeBO0poaA0B. JlabopaTopHas 1
YIJIEBOJOPOIOB pabota
Tema 3. Kuciopoacoaep:xaniue opraHuuecKue BelecTBa 13 yacoB
17 XapakTepucTuKa CiupTOB Knafcncpnxaunﬂ cnupToB. OQHOATOMHBIE CIUPTHI. XUMHUYECKHE 1
CBOMCTBA MpeJETbHBIX OJHOATOMHBIX CIUPTOB
[Ipaktruueckas padora Ne 3 [IpaBuna pabotsl B 1abopaTopuu. [IpaBuna 0e3omacHOCTH IpH 1
18 «KauecTBeHHbIE peakly Ha paboTe ¢ eKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMHU.
CIIUPTHI» Wnentudukaius opraHu4ecKux COeIMHEHUN
19 CpaBHUTENBHAS XapaKTEPUCTUKA ®eHos. XUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB OpraHnueckux | 1
CIUPTOB U (DEHOJIOB COCIMHEHU N
20 CpaBHUTENbHAS XapaKTEPUCTUKA AJbJIETU]IBI U KETOHBI. Knavlccn(bHKailm Y HOMEHKJIaTypa 1
QJIbJIETUIOB M KETOHOB OpraHUYeCKUX COSIMHEHUM, UX CBOMCTBA
21 XapakTepucTuka KapOOHOBBIX OnHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. KJEaCCI/I(l)I/IKVaHI/IH u 1
KHCJIOT HOMEHKJIATYpa OPraHM4YeCKUX COEIMHEHUMN, MX CBOMCTBA
[IpakTuueckas padora Ne 4 [IpaBuna padotsl B 1abopatopuu. [IpaBuia 6e3onacHOCTH TPU 1
22 «CBoiicTBa KApOOHOBBIX KHUCTIOT) paboTe ¢ eKUMU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMHU.
Wnentudukaius opraHu4ecKux COeTMHEHUN
23 XapakTepucTuKa CIOXKHBIX dPUPOB. | XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMIECKHX CO- 1
Kupsl 1 macia equHeHui. CiioxkHbIe 3UPHI U KUPbI
[TpakTudeckas padota Ne 5 «Ouenka | [IpaBuna paboTsl B 1abopatopun. [IpaBuia 6e30macHOCTH NpU 1
24 CTEIeHU HETPEICIIbHOCTH JKUPOB». | paboTe ¢ €IKUMHU, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMM.
N nentudukaiys opraHM4ecKux COeMHEHUM
25 CunteTnyeckue moronue cpeactna. | IlpaBuiia pabotsl B 1abopatopuu. [IpaBuia 0€300acHOCTH TPU 1
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[Ipaktrueckas padora Ne 6
«Y najeHue )KUPOBbIX 3arpsA3HEHUN
Pa3IMYHBIMH CIIOCOOAMI)

paboTe ¢ eKUMH, TOPIOUYUMHU U TOKCUYHBIMU BELIECTBAMH.
WNnentuduxaius OpraHn4ecKux CoeInHEHUN

XapakTepucTrKa yrieBo10B. [IpaBuna padoTsl B m1abopatopuu. [IpaBuna 0e3omacHoCTH IpH 1
2% [Ipaktruueckas pabora Ne 7 paboTe ¢ eAKUMHU, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMHU.

«OOHapyKeHHe TIII0KO3bI B Aroaax, | Mnentudukaius opraHu4ecKux COeIMHEHUN

bpyKTax v OBOIIAX»

W cKyCCTBEHHBIE U CHHTETUYECKHE [IpaBuna padoTsl B m1abopatopuu. [IpaBuna 6e3omacHoCTy IpH 1
27 BosiokHa. [IpakTrueckas padota Ne 8 | pabote ¢ eAKUMU, TOPIOYUMHU U TOKCUYHBIMU BEILIECTBAMH.

«Pacno3HaBaHue BOJOKOH) Nnentudukaius opraHM4ecKux COeTMHEHUM

B3anMocBs3b OpraHu4ecKux ['eneTnyeckast CBsI3b MEXAY YIJIEBOJIOPOIAMU U MMPOU3BOIHBIMU 1

BewecTs. [IpakTukym o yTJIE€BOI0POJIOB
28 OCYUIECTBJIECHUIO LIETIOYEK

npeBpauieHuii. [losropenune. Teopus

CTPOCHUSI OPTaHUYECKUX

COCIMHEHUN

Pemenue 3amay Ha BBIBOJ (hOPMYJT Pemenue 3aau Ha HaXOXKACHUE MPOCTEMIIIEH POPMYITbI 1

KHCIJIOPOACOIEPKAIINX OpraHMY€eCKOTO BEIIECTBA CBOMCTBAM ATHUX BEILIECTB U
29 OpraHWYECKUX BEUIECTB. pe3yJibTaTaM peakluuil ¢ UX y4acTUEM

[ToBTOpenue. N3omepus

OPraHMYEeCKUX COCAUHECHUN

Tema 4. A3oTcoaep:kaniue OpraHnyecKue BemecTsa 6 yacoB

XapakTepucTiKa aMUHOB. AMuHbI. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpraHnyeckux | 1

30 [ToBTOpEHME. YTIEBOAOPOABI coenunennii. Kimaccuduxkarusi 1 HOMEHKIIaTypa OpraHU9IeCKUX
COECIMHEHU M

ApoMaTHYeCKHUE aMHUHBI AHWIIMH KaK OpraHM4eCKO€ OCHOBAHUE 1

31 [ToBTOpenue. [Ipupoansie

HNCTOYHHKH YIJICBOJOPOIOB
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32

AMHMHOKHCIIOTHI — aM(pOTEPHBIE
OpraHNYECKHUE BEIECTBA.
UckyccrBennas numia. [loBropenue.
Kucnoponconep:xamue
OpraHUYECKHUE BEIIECTBA

AMHHOKHNCIIOTHI. XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHEHUM.

33

benku u pepmentrl. HykiienHoBbIC
KHUCJIOTHI U KU3Hb. [loBTOpEHME.
Kucnopoaconepxaue
OpraHuYeCcKue BENIECTBA

benku. [lepBuunasi, BropuyHasi, TpETUYHAS CTPYKTYpa OEIKOB.
OyHKIMU 0eTKOB B opranu3Me. HyKkiienHOBbIe KUCIOTHI

34

B3anMocCBs3p OpraHUYECKUX
BemecTB. [IpakTrkym mmo
OCYILIECTBJIICHUIO LIETIOYEK
npespaienuii. [loBTopenue.
Kucnopoaconep:xamue
OpraHUYECKHUE BEIECTBA

I'eneTnueckas CBSI3b MCXKIY YyIJI€BOAOPOAAMHU, ITPOU3BOJHBIMU
YIJII€BOAOPOA0B U OMOJIOTHYECKH aKTUBHBIMU BCIICCTBAMU

35

B3anMocBs3p OpraHnyecKkux
BemecTB. [Ipaktukym no
OCYILIECTBJICHUIO LIETIOYEK
IIPEBpALICHUN

I'eneTnyeckas cBsI3b MEXKAY YIJIEBOIOPOAAMHU, IPOU3BOIHBIMU
YTJIEBOJOPOIOB U OMOJIOTUYECKH aKTUBHBIMU BEIIECTBAMU

Bcero: 35 yacos
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11 kaacce

KosunvectBo
Conep:xanue
Ne Tema ypoka 4acoB
Tema 1. CTpoenne atroma u Ilepuoanyecknii 3aK0H 3 yaca
AtoM — cnoxkHas yactuua. CoctaB | AtoM. M30Tonbl. DieKTpoHHAs KilacCU(UKAUs AJIEMEHTOB 1
aToMHOTO sAnpa. [loBropenue.
1 ATOMHO-MOJIEKYJIIPHAs TEOPUS.
[IepBUYHBIA HHCTPYKTAXK 110
TEXHUKE 0€30MaCHOCTH
DnexkTpoHHas 000JI0YKa aTOMa. DONEKTPOHHBIE U ANEKTPOHHO-Tpaduueckue GopMyIibl aieMeHToB | 1
9 [ToBTOpeHnue. Teopust cTpoeHUst MOOOYHBIX TOJATPYIITT
OpraHUYEeCKUX coeuHeHUN A.M.
bytieposa
[Tepronnyeckuil 3aKOH U [Teprnoanyeckuii 3aKOH U IEPUOAUYECKAS CUCTEMA XUMUYECKHUX 1
3 MEPUOINYECKAS] CUCTEMA sanemeHTOB [[.M. MenneneeBa, nX MUPOBO33PEHYECKOE U HAYUHOE
XUMHUYECKUX DJIEMEHTOB. 3HAYCHHE
[ToBTOpEeHUE. YTI€BOIOPOIBI
Tema 2. CTpoeHue BellecTBa 9 yacos
ITorgaTHE O XUMHUYECKOM CBSI3H. Honnas cBsa3w. Katnonsl 1 annonsl. KoBajieHTHAs CBA3b, €€ 1
4 KoBaneHTHas U MOHHAs CBSA3U PA3HOBHIHOCTH M MEXaHU3MBI 00pa3oBaHus. CTENIeHb OKUCICHUS
Y BAJICHTHOCTh XUMHYECKHUX 3JIEMEHTOB
5 Merammueckast 1 BOIOPOIHAS Merannuyeckas CBS3b. 1

CBiA3U

Bopoponnas cBsA3b. EnuHas npupoaa XMMHUYECKUX CBS3EU
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JlaboparopHas padota «KOHCTpyHpOBaHHE MOJICIICH MOJICKYID»

BemecTBa MOJEKYIISIPHOTO U THUITBI KPUCTAIIIMYECKUX PEILIETOK 1
6 HEMOJIEKYJISIPHOTO CTPOCHUS.

Kpucrainueckue pemeTku
7 buononumepsl [TpuurHB MHOTO0Opa3us BEUIECTB: U30MEPHSsl, TOMOJIOTHS, 1

aJUI0TpONUs

[Ipaktuueckas pabora Ne 1 [IpaBuna padoTsl B m1abopatopuu. [IpaBuna 0e3omacHoCTH IpH 1
8 Pacno3naBanue macrmacc u paboTe C eAKUMHU, TOPIOYUMH U TOKCUYHBIMU BEILIECTBAMU

BOJIOKOH
9 ArperatHble COCTOSIHUS BEILIECTB ArperaTHble COCTOSIHUS BEILIECTB: ra3000pa3HbIe, KUAKUE U 1

TBEpAbIC BELIECTBA

[Ipaktuueckas padora Ne 2 [IpaBuna padoTsl B m1abopatopuu. [IpaBuna 6e3omacHoCTH IpH 1
10 [Tomryuenue, cobupanue u paboTe ¢ eAKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU

pacro3HaBaHKE ra30B

Hucnepcuble cuctembl. CocTaB Hucnepcusie cucteMsl. Kommonsst (3051 u renu) Pacyer maccoBoit | 1
11 cmeceit. O6001IeHre 3HAaHU IO U 00BEMHOM J10J1eil KOMITOHEHTOB cMecH. [IpakTukym mo pacuery

TeMe «CTpoeHHe aToMa U CTPOEHHE | MacCOBOM M 0OBEMHOM J0JIeH KOMITIOHEHTOB CMECH

BEILIECTBAY
12 Kontponbshas padora Ne 1 Ctpoenue | Teoperuueckue Bonpocsl o reme «CTpoeHue aToMa U CTPOCHUE 1

aToMa U CTPOCHHE BEILECTBA BELIECTBAY

Tema 3. Xumnueckue peakuuu 11 yacos

PaGota nan ommOkamu. [IpuauHsl [TpuurHB MHOTOOOpA3Hs BEIIECTB: U30MEPHSI, TOMOJIOTHS, 1
13 MHOT000pa3usl BEIIECTB. ajutotponus. [IpakTHKyM 110 COCTaBIEHHUIO H30MEPOB

Agnotponus. M3omepusi OPTraHUYECKUX COCANHEHUN

[Ipu3Haku U yCIIOBUS POTEKAHUS Knaccudukanus xuMm. peakiuii B OpraHu4eckon u 1
14 XUMHAYECKUX PEAKINNA UX HEOPTaHUYECKOM XUMUH

KJIacCU(UKaIIUsI
15 OKHCIUTETbHO-BOCCTAHOBUTENBHBIE | OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [IpakTukyM no 1
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pEaKIuy B HEOPTraHUYECKOU U
OPraHUYECKON XHMUU

paccTaHOBKE KO(DPHUITMEHTOB METOIOM JICKTPOHHOTO OasiaHca

CKOpOCTh XUMHUYECKOU PEAKIIUH. JIaGopartopHas paboTa «3aBUCUMOCTh CKOPOCTU T'€TEPOTEHHBIX 1
16 @akTOpHI, BAUSIOIINE HA CKOPOCTh | XUMUYECKUX PEAKIUN OT KOHLICHTPALIMU PACTBOPA, TEMIIEPATYPHI,
XUMUYECKOUN peaKnuu IJIOIA/IA TIOBEPXHOCTU TBEPJIOTO BEIIECTBA»
OOpaTUMOCTh pPeaKIui. JlabopaTopHas pabota «CMeleHne XuMIUIeCKoro paBHoBecus npu | 1
17 XHUMUYECKOE PABHOBECUE U U3MEHEHUH KOHIICHTPAIUK PEarupyIoluxX BEMIecTBy (Ha IpuUMepe
CHOCOOBI €r0 CMELICHHUS peaKuy MEX/ly pacCTBOpaMu POJIaHKUIA KaIUs U XJIOPUIA Kee3a
(11).
18 Teopus 3JIEKTPOTUTAYECKON Ha6opaTV0pHaﬂ pil60Ta «DIEeKTPOIPOBOIHOCTH PACTBOPOB KUCIIOT, |1
JUCCOIMAIIIU LIEJI0YEHN U CoTIeiiy
Kucnotsl, ocHOBaHUs, conu B cBeTe | KUCIOTBI, OCHOBaHUS, COJIM B CBETE TEOPHUH AJIEKTPOJIUTUUECKON 1
19 TEOPUU ANEKTPOIUTHUECKON JTUCCOLAALINHI
JUCCOLMAuU
20 [Tpaktrueckast pabora Ne 3 Uonnsie | [IpaBuna padotsl B mabopatopuu. [IpaBuna 6e3omacHocTy ipu 1
pEeakiiy B pacTBOPaX MIEKTPOJIUTOB | pabOTe C €KUMHU, TOPIOUYMMHU U TOKCUYHBIMH BEIIECTBAMU
OcobGeHHocTH (PU3UYECKUX U Bona kak numnosias. OcoO0eHHOCTH GU3HUECKUX U XUMUYECKUX 1
21 XUMHUUYECKUX CBOMCTB BOJIbI CBOMCTB BOJBI. POJIb BOJIbI B XUMUYECKUX PEAKIUIX U
KU3HEJCATEIbHOCTH KUBBIX OPTaHU3MOB
['uaponu3 HeOpraHUYECKUX U JlaboparopHas padota «OnpenesieHre cpeibl paCTBOPOB C 1
22 OPraHUYEeCKUX COCAUHECHUN MOMOIIIBI0 YHUBEPCAIHHON MHANKATOPHON OymMaru, pacCTBOpOB
jgakMyca u dheHondranenHay
23 XUMHUYECKHE UCTOYHUKHU TOKA. XUMHUYECKUE UCTOYHUKHU TOKA. DJIEKTPoau3. [IpomblnieHHoe 1
DnekTpoiin3 3HAYEHHE MTPOLIECCOB AIEKTPOJIN3A
Tema 4. BemecTBa M MX CBOMCTBA 11 gyacoB
Mertaibl. DNEKTPOXUMUYECKHUH psii | MeTaiibl. DNEKTPOXUMUYECKUH Psii HAPSKEHUN METAILIOB. 1
24 HanpspkeHui MmetaioB. CriocoObl CnocoObl OJIy4eHHs] METAILIIOB

MOJYYCHUA MCTAJLJIOB
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duznyecKkrue 1 XMuMHUUYCCKHUE

DuU3NYECKUE U XUMAYECKHUE CBOMCTBA MeTaIoB. Koppo3us

25 cBolicTBa MeTaiioB. Koppo3sus METaJUIOB. [ albBaHOCTET S, €€ UCITOJIB30BAHUE IS 3AIIUTHI
METaJIOB METAJJIOB OT KOPPO3UHU
2% Hemeramnbl. CBolicTBa HemeTtaiioB | Hemeranisl. CBolicTBa HeMeTaiioB. BomopoiHbie coequHeHus
HeMeTauioB. OKCHUIbI M aHTUIPUIbl KAPOOHOBBIX KUCIIOT
97 Oprannyeckre 1 HEOPraHUYECKUE Oprannueckrie 1 HEOPraHUYECKUe KUCIOThI. [I[puMeHeHne Kucior
KHUCIIOTHL. [IpuMeHeHne KucioT
[TpakTuyeckas padora Ne 4 [IpaBuna paboTsl B 1abopaTopuu. [IpaBuia 6e30macHOCTH pU
28 CpaBHEHHE XUMUYECKUX CBONCTB paboTe C eAKUMHU, TOPIOYUMH U TOKCUYHBIMH BEILIECTBAMU.
COJISTHOM M YKCYCHOMW KUCJIOT Nnentudukaius OpraHM4ecKux COeAMHEHUM
Opranuyeckue 1 HEOpPraHUYECKUe Opranuyeckue U HeopraHnueckrue ocHoBaHus. [Ipumenenue
ocHoBaHus. [IpumeHenne OCHOBaHHM
29 ocHoBaHuu. [IoBTOpeHue.
[Tepnoauueckuii 3aK0H U
MepUOANYECKasi CUCTEMA
XUMHUYECKUX IJIEMEHTOB
[Tpaktuueckas pabora Ne 5 [IpaBuna padotsl B mabopatopuu. [IpaBuna 6e3omacHoCTH IpH
CpaBHeHue crioco0O0B MOTy4YeHUsI 1 | paboTe ¢ eAKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIIECTBAMHU
30 XUMHUYECKUX CBOMCTB T'UJIPOKCHIA
HaTpus u rugpokcuaa meau (11).
[ToBTOpEeHue. Arperatasie
COCTOSIHUSI BEIIECTB
AmdoTepHbIe OpraHudecKue JlaGoparopnas pabota Ilosyuenue rupokcuia aTtOMUHUS U
31 HEOPTaHUYECKUE COCTUHEHUS JI0KA3aTeNIbCTBO €ro aM(poTepHOCTH
[ToTOpenue. CkopocTh
XUMHUYECKON PEAKIINU
32 [Ipaktrueckas pabora Ne 6 Pemenue | [IpaBuna padotsl B maboparopuu. [IpaBuna 6e3omacHocTH IIpu

OKCIICPUMCHTAJIbHBIX 3a4a4

pa60Te C CAIKUMH, TOPIOYMMH U TOKCHMYHBIMH BCIICCTBAMMU.
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[loBTOpeHne. Xummdeckoe
paBHOBeECHE

W nentuduxaiys HEOPraHu4eCKNX U OPTaHUYECKUX COCTUHEHUIN

O00011IeHE 3HAHUI IO TEME
«BeliecTBa 1 X CBOMCTBAY.

Pemenue 3a4a4 1 BBIIIOJIHCHHC ynan(HeHHﬁ, IMO3BOJIAIOIINX
CUCTCMATU3UPOBATH U O606I[II/ITI> IMIOJIYUYCHHBIC 3HAHUA 110 TEMC

33 .
[ToBTOpenue. Teopus «BelecTBa 1 UX CBOUCTBa»
AIEKTPOJUTHYECKON TUCCOIUAIUN
34 Kontponbsnas pabota Ne 2 Teopernueckue BOIPOCHI 110 Teme «BeliecTBa 1 uX CBOKWCTBay

«Bei1ecTBa 1 X CBONCTBaY

1 yac pe3epBHOe Bpems

Bcero: 35 yacos
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MYHUIIUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUPEXEHUE

«TUMHA3UA Ne 34y
«PaccmoTpeHo» «CoraacoBaHo» «YTBep:KIaI0»
Pyxooautens MO: 3aMecTUTelb TUPEKTOpa Mo Jupexrop
/T.B. Mouceea | YBP MOY «'MMHA3U S Neo MOY «I'MMHA3US Ne 34»:

34»: /O.B. BanoBa/

[TpoTokon Ne 1 /E.B. KopoTtuna

oT «28» aBrycra 2020 r. [Tpuka3 Nel37 ot «01»
«31» aBrycra 2020 1. ceHTsi0pst 2020 r.

[Ipunoxenue k paboyeil nporpaMme 1o 3MEKTUBHOMY YUYEOHOMY MPEAMETY «XUMUS:
Teopus u npaktuka» s 10-11 knaccos, yreepxaennon ot 01.09.2020 npukazom

Nel37

Ka.]'leHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE

10 3JIEKTUBHOMY Y4eOHOMY NpeaMeTy «XUMHS: TeOPUS U MPAKTHKA))

s 11 kiaacca

YUYHMTeEJIS BbICIIEeH KBAIUPUKALMOHHON KATErOpUU
I'puropsin Haranuu BajieHTUHOBHBI

2020—- 2021 y4eOHblii rox

r. CapaToB

Paccmotpeno Ha 3acenanuu
MeIJarOrM4eCcKOro COBETa
npotokoJt Ne 1

oT «31» aBrycra 2020 r.
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Ne Tema ypoka 11b 11B

ypo IIaH | IJIaH

Ka /pakTt | /pakTt

1 AToM — cinoxHas yactuiia. CocTaB aTOMHOTO sifipa. 7.09.20/ | 2.09.20/
[ToBTOpEHKE. AaTOMHO-MOJIEKYISIpHAst TeopHst. IlepBUUHBIN
MHCTPYKTaK 110 TEXHUKE O€30MaCHOCTH

2 DnexTpoHHas obosouka atoma. [Toropenue. Teopus 14.09.20/ | 9.09.20/
CTPOEHHUsI OpraHn4ecKkux coeanHennii A.M. bytiepona

3 [Tepromuueckuii 3aKOH U TIEPUOMIECKAS CHCTEMA 21.09.20/ | 16.09.20/
XHMHYECKUX 3JIeMeHTOB. IToBTOpEHHE. YTIIEBOI0POIBI

4 [TousiTHE 0 XUMHUYECKOM CBsI3M. KOBaJeHTHAst U MOHHAs 28.09.20/ | 23.09.20/
CBSI3H

5 Mertandeckas 1 BOJOPOIHAS CBSI3H 5.10.20/ | 30.09.20/

6 BerectBa MOJIEKY/ISIPHOTO U HEMOJICKYJIIPHOTO 12.10.20/ | 7.10.20/
crpoenus. Kpucramimyeckue penieTku

7 buomnonumepbl 19.10.20/ | 14.10.20/

8 ITpakTuueckas padora Ne 1 Pacnosnasanue mnactmacc u | 9.11.20/ | 21.10.20/
BOJIOKOH

9 ArperatHbie COCTOSHUS BEIICCTB 16.11.20/ | 4.11.20/

10 | IIpaktuueckas pa6ora Ne 2 TTonyuenue, coOupanue u 23.11.20/ | 11.11.20/
pacro3HaBaHKe Ta30B

11 | Jucnepcusie cucremsl. Cocras cMeceit. O0001enune 30.11.20/ | 18.11.20/
3HaHU# 1o TeMe «CTpOeHNE aTOMa U CTPOEHHE
BEIICCTBAY

12 | KonrponsHas padora Ne 1 Ctpoenue atroma u ctpoenne | 7-12.20/ | 25.11.20/
BEIIICCTBA

13 | Pabora Hax ommOkaMu. [IpuauHbEI MHOT00Opa3ns 14.12.20/ | 2.12.20/
BeuecTB. Amutorponusi. M3omepust

14 | IIpu3HAKM ¥ yCJIOBUS NPOTEKAHUS XUMUYECKHX peakuuii | 21.12.20/ | 9.12.20/
WX KJIacCH(pUKAIUs

15 | OxucnIuTeaIbHO-BOCCTAHOBUTEIBHBIC PEAKIINN B 11.01.21/ | 16.12.20/
HEOPraHUYECKOW U OPraHUu4YeCKOW XUMUHU

16 | CkopocTh XUMHUUECKO# peakin. PaKToOpHI, BIAUSIOIINE 18.01.21/ | 23.12.20/
Ha CKOPOCTb XMMHUYECKOU peakiuu

17 | O6paTuMOCTh peakiyii. XMMUYECKOE PABHOBECUE U 25.01.21/ | 13.01.21/
C0COObI €r0 CMEUICHHSI

18 | Teopust >JAEKTPOIUTHYCCKON JUCCOLUAIIAN 1.02.21/ | 20.01.21/

19 | Kucinotsl, OCHOBaHHMS, COJIM B CBETE TEOPHHU 8.02.21/ | 27.01.21/

AIEKTPOJIMTHIECKON JUCCOIUAIINU
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20 | IIpaktuueckas pabota Ne 3 VloHHBIC peakiuy B 15.02.21/ | 3.02.21/
pacTBOpax 3JIEKTPOJIUTOB
21 | OcobeHHOCTH (PU3MIECKUX ¥ XUMHYECKUX CBOMCTB Boapl | 1.03.21/ | 10.02.21/
22 | Tuapoiau3 HEOPraHUYECKUX U OPraHUYeCKHX coenuuennii | 15.03.21/ | 17.02.21/
23 | XuMHYEeCKHE HCTOYHUKH TOKA. DIICKTPOJIH3 22.03.21/ | 24.02.21/
24 | MeTasuibl. DIeKTPOXUMUYCCKHIA PST HATTPSKECHHUIA 50421/ | 3.03.2l
MeTai1oB. CocoObl MOMy4eHUsI METAIIIOB. DU3NYECKUEe
U XMMHYECKHE CBOMcTBA MeTaiutoB. Kopposus MeTaiioB
25 | Hemertamibl. CBONCTBA HEMETAIIIOB 12.04.21/ | 10.03.21/
26 | Opranuyeckue ¥ HEOpPraHudeckue KUciaoTel. [lpumenenne | 12.04.21/ | 17.03.21/
KHCIIOT
27 | Ilpaktuyeckas pabora Ne 4 19.04.21/ | 7.04.21/
CpaBHEHHE XUMHUYCCKHX CBOMCTB COJITHON M YKCYCHOM
KHCIIOT
28 | OpraHnveckue U HEOPraHUIECKUE OCHOBAHUS. 14.04.21/
[Ipumenenue ocnoBanuid. [loBropenue. [leprnonnueckuii
3aKOH U IIEPHOIUYECKAs CHCTEMA XUMHYECKHX DJIEMEHTOB
29 | IIpaktuueckas pabora Ne 5 CpaBHeHue crioco6oB 26.04.21/ | 21.04.21/
HOJIyYEHUS 1 XAMUYECKUX CBOMCTB MMIAPOKCHUIA HATPHS U
ruapokcuaa meau (II). [ToBropenue. Arperatuoie
COCTOSIHHSI BEIIIECTB
30 | AM(oTepHbIE OpraHnYeCKUe HEOPraHMYECKUE 3.05.21/ | 28.04.21/
coenuHenus. [Topropenne. CKOpPOCTh XUMUYECKOM
peaknuu
31 | IIpaktuueckas pabora Ne 6 Pemenue 10.05.21/ | 5.05.21/
AKCIIEPUMEHTANIbHBIX 3a7a4. [loBTopeHne. Xumuueckoe
paBHOBECHE
32 | O6o6uienue 3Hanmii Mo TeMe «BerecTsa 1 ux cBoiicTeay. | 17.05.21/ | 12.05.21/
IToBTOpenue. Teopus 3JIEKTPOJUTHYECKON JUCCOIUAIMH
33 | KonrponbHas padora Ne 2 «BemecTBa U HX CBONCTBa» 24.05.21/ | 19.05.21/
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