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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE CpellHEro od1ero oopazoBanus pazpadboTaHa
Ha ocHoBe DexpepanbHoro 3axkoHa oT 29.12.2012 Ne 273-03 «OO0 obpa3zoBaHuU B
Poccuiickoit ®enepanuu», TpeOoBaHUN K pe3ylbTaTaM OCBOEHHUs (DerepanbHON
oOpa3zoBaTeIbHON MporpamMmbl  cpeaHero obmiero obpaszoanus (DPOII COO),
IpeacTaBleHHbIX B DefepaqbHOM ToCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHApTE
COO, c yuérom Konuenuuu npenogaBaHus y4eOHOro mnpeamera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @eaepannu, peaans3yomux OCHOBHbIE
oOpa3oBaTeiabHble MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
BocnuTanus B Poccuiickoit ®@enepanuu Ha nepuon a0 2025 roxa» (Pacnopsixenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpPOrpaMMbl MO XUMHH, K OIIPEIEICHUIO
oOmielt crpateruu OOy4Y€HHs, BOCHHUTAHMS U Pa3BUTHUS OOY4AIOUIUXCS CPEACTBAMHU
yuebHoro mnpenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie mnonoxkeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
cCollepKaHMsl, pe3ylbTaTOB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMHUSl KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK WIpaeT 0coOyl pojb B
COBpEMEHHOMW LMBUIIN3ALIMY, B CO3/1aHUN HOBOM 0a3bl MaTepuaibHON KyabTyphl. OHa
BHOCUT CBOM BKJIag B (OPMHUPOBAHUE PALMOHAIBLHOTO HAy4YHOTO MBILIUICHUS, B
CO3/IaHHE€ LEJIOCTHOIO IPEACTAaBICHHUsI 00 OKpY)KalolleM MHpE Kak O EINHCTBE
OpUPOJBl U YeJIOBEKa, KOTopoe (OpMUPYETCs B XMMHUU HAa OCHOBE IOHUMAaHUS
BELIECTBEHHOI'O COCTaBAa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aWMOCBA3U MEXIY
CTPOCHHMEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JIACTSIMHU PUMEHEHUSI.

B coorBercTBUM ¢ O0OmMMM LENAMH U TNPUHLMIIAMUA CPEIHETO0 OOIIero
oOpaszoBanus cojepxkanue mpeamera «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHD
U3yYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IMOATOTOBKY
o0yyaroumxcs, HeoOXOJUMYIO UM JJIsl BEIpAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIIELTHOTO BKJIIOYEHHUS B JKHU3Hb COLUYMA, MIPOJODKEHUS 00pa30BaHusl B pa3IMUHbIX
0011acTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CoryniacHO JaHHOW TOYKE 3pEHMsS TJIABHBIMU LEISIMU HW3Y4YEHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBIsAIOTCS:

e (QopMHpOBaHME  CHCTEMBl XUMHUYCCKHX  3HAaHMH  KaK  BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa, B OCHOBE KOTOpPOU
J€XaT KIKYEBbIE MOHATHS, (pyHIaMEHTalbHbIE 3aKOHBI U TEOPHHM XHMHH,
OCBOCHHE $3bIKA HAyKH, YCBOEGHHE M IIOHUMAHUE CYHUIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C MUCTOPHEH UX
Pa3BUTHS U CTAHOBJICHUS;



e (opMHpOBaHNE W Pa3BUTHE NPEICTABICHHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEaKIUil, HEOOXOIUMBIX AJIsi IPUOOPETCHHUS YMEHUI
OpPUEHTHPOBATHCS] B MUPE BEIIECTB U XUMUYECKHUX SBICHUN, UMEIOIUX MECTO
B IIPUPOJE, B IPAKTUYECKOU U ITOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESITETHLHOCTHU, CBA3AHHBIX C HAOIIOACHHEM H
OOBSICHEHHEM  XHUMHYECKOTO  JKCIEPUMEHTa, COONIIOICHUEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Jns u3ydeHuss XxuMuu Ha 0a30BOM YPOBHE CpeIHEro oOImiero oOpa3oBaHUs
orBoautcs B 11 kmacce 68 ydacoB, 3a cyeT 4acTH y4yeOHOro miaHa, GopMUPYEeMO
y4aCTHUKAaMHU 00pa30BaTEIbHBIX OTHOIIICHUH.



COIEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUYECKUN 37eMeHT. AToM. Sipo atoma, U30TOIbI. DIEKTPOHHAsE 00010YKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOWTaiu, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacIpesielieHus1 3JIEKTPOHOB MO OpOUTaIsIM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpAIUS aTOMOB.

[Tepuonnueckuii 3aKoH u llepuoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB /l.
N. Mengeneea. CBsi3pb nepuoandeckoro 3akoHa u Ilepronnueckoil CHUCTEMBI
xuMudeckux aieMeHToB J[. M. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOWCTB XHMHUUYECKHUX DJIEMEHTOB U
00pazyeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYINAaM U MEepUoiaM. 3JHAUYCHHE
NEPUONYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUUYECKasi CBA3b. Buapl XHUMHUYECKOM CBSI3U
(koBaJieHTHAsl HEMOJIIPHAsT W TIOJIApHAsi, WOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHOMW XMMHYECKOW CBsi3u (OOMEHHBII H  JIOHOPHO-
akienTopHeiil). BopopoaHas cBa3b. BalleHTHOCTB. DIIEKTPOOTPHUIIATEIBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
coCcTaBa BEILIECTBA. THWIBl KPUCTAUIMYECKUX PEIMIETOK. 3aBHCUMOCTh CBOMCTBa
BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonaTEe 0 nucnepcHBIX cucTeMax. VCTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIeCTBa B paCTBOPE.

Kaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenkiatypa
HEOPraHWYECKUX BELIECTB. | eHeTnueckas CBsA3b HEOPraHMYECKUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

XUMHYECKass  Peakiusl. Kinaccubukamus  XUMUYECKHX  peaKIui B
HEOPraHUYECKON U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUS] MAacChl BEIIECTB, 3aKOH
COXPAaHEHHUs U IIPEBPAILLECHUS SHEPTUH ITPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3Iu4HbIX (akTopoB. OOpaTumbie
peakuuu. XuUMHYECKOe€ paBHOBecue. DakToOppl, BIMAIOLIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

OnexTponuTnueckas auccounainug. CuibHble U ciaadbie dekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YYEHHUs] BEIIECTB M UX MPEBpaAILCHUI:
neMmoHcTpars Taonun «llepumonmyeckas cucrema xumuueckux snemento JI. U.
MenneneeBay, H3y4eHUE MOJEIEH KPUCTALUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3iOKEHHE IMEPOKCHUJIA



BOJIOpPO/ia B MPUCYTCTBUM KAaTAIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCATIHLHOIO MHAMKATOPA, PEaKI[Md MOHHOTO OOMEHa), MPOBEIICHHE
MPaKTUYECKON paboThl «BnusHuEe pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaxKuumn.

PacuérHbie 3anaum.

Pacy€Ttel 1o  ypaBHEHMAM  XMMHUYECKMX  pEakUui, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOIb30BAHUEM MOHATHUS «MAacCOBasl JIOJIsS
BEILIECTBAY.

Heopranuuyeckast xXumus

Hewmerannel. Ilonoxenne HemetaiuioB B Ilepuoanueckoit cuctreMe XUMHUYECKUX
anementoB [[. M. MenaeneeBa u ocoOEHHOCTH cTpoeHusi atomoB. Duszmueckue
CBOMCTBa HEMETAJUIOB. AJLIOTPOINHS HEMETAJJIOB (Ha MpUMEpPE KUCIOPOJa, CEepHI,
docdopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSAUHEHUM (OKCHIOB, KUCIOPOACOAEPIKAIITUX
KHUCJIOT, BOJOPOJHBIX COCIUHEHUN).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Metamibl. [lonoxxenne metamwioB B llepuogumyeckoil cucTteMe XUMHUUYECKUX
anemenToB J[. M. MenneneeBa. OcoOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JOYEK
aToMoB MeTayioB. OOmue ¢Qusumyeckue cpoiicTBa MeTamioB. CIulaBbl METAIIOB.
DNEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX METAUIOB (HATPUM, Kalui, KaJablUM,
MarHui, aJfOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COEUHEHHUI.

OO6mue cnocoObl TOJMydeHUsT MeTauioB. [IpuMeHeHHWe MeTallIoB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsS] BEIIECTB M UX I[PEBpAILCHUI:
U3y4YCHHE KOJUIeKIIMU «MeTamibl U CIUTaBbl», OOpa3lOB HEMETAJJIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/lad, HaOJIOJCHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBHE THIPOKCHAA ATIOMHHHS C PacTBOpaMU
KHCJIOT U HIEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaumn.

Pacué€Tel Macchl BemiecTBa WM 00bEMa Tra30B MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WIH OO0BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJHO U3
BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumuu B 0O€CHEUEHHMHM HKOJOTMYECKOM, IHEPreTUYECKON U TMHIIEBOM
0e30macHOCTH, PAa3BUTUU MEAUIMHBL [loHSATHE O HAYYHBIX METO/axX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenust 006 OOLIMX HAYYHBIX MPUHIMMIAX MPOMBIIUIEHHOTO MOTYyYEHUS
BA)KHEWIIINX BEUIECTB.



YenoBek B MHpPE BEIIECTB M MaTepUaoB: BaXXHEHIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEpaMHUKA, MaTepUAJIbI
IUTSL JIEKTPOHUKY, HAHOMATEpHUasbl, OPraHUYECKNE U MUHEPAJIbHBIE YI00PEHHUS.

XUMHU M 3J0pOBbE UEJIOBEKA: IIpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBujia 0€30MACHOIO MCIOJIb30BAaHUS MPENapaToB ObITOBOW XUMHH B
[IOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPU U3YyYEHUHU O0IIeH U HEOPraHUYECKON
xuMuH B 11 Kinacce ocymiecTBisieTcsl Yepe3 UCIOb30BaHNe KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX [OHATHM, TAK U IIOHATUH, SBIISIOIIUXCS CUCTEMHBIMU I OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSTHS: HAy4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccupukauus, MEpPUOAUYHOCTh, HaAOIIOACHUE,
JKCIIEPUMEHT, MOJEIINPOBAHNE, U3MEPEHNUE, SIBIICHUE.

@dusuka: marepus, dJHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUU YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEIMYMHBI U EIUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusi:  kierka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpa¢usa: MuHepalsibl, TOpPHbIE NOPOJIbI, IOJIE3HBbIE HCKOIAeMble, TOIUIUBO,
peCypCehl.

TexHomorus: XUMHUYECKass IPOMBILIICHHOCTb, METaJUIyprus, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHUIICBasd
IIPOMBIIIJICHHOCTB, (dapmaiieBTHYECKAS IIPOMBIIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHUYECKUX IIPENnapaTroB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTEPHUAIIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MpeAaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHUs BbIJICIEHBI CISAYIONINE COCTABISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKONW TIpaxKIaHCKOW WJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHAINIPABIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUI JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEW M UICTOPUUECKUX TPaJAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJICTBOBAaTHCS B CBOECH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMHU 1EIOCTHOU
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIU4KMe TTPABOCO3HAHMS IKOJIOTHUECKOW KYJIbTYpPhl U CTIOCOOHOCTU CTaBUTh
eI U CTPOUTH KU3HEHHBIC TUUIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS NpeameTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIecCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)xaroT
c(OpMHPOBAHHOCTh OTBITA TIO3HABATEIBHONM M TMPAKTHYECKOW JEeATEIHbHOCTH
oOy4JarommXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS .

OCO3HaHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUN yUeOHBIX M TO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOTr0 BOCIIMTAHMS .



IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJeAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpeCca U II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUN ITHUX
MOCTYIIKOB;

4) ¢popMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAHUsI IIEHHOCTEHW 370pOoBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE30IMaCHOTO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM KM3HU U B TPYIAOBOM JACATEILHOCTH;

NMOHUMAHMUsI IIEHHOCTH TPABWUJI HWHIWBUAYAJBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETCHTHOCTH B  Y4eOHO-HCCIICAOBATEIBLCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
NeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTH€ B pEIICHUH IPAKTHYECKUX 3ajad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKaX CBOErO KJacca, IIKOJIbI);

UHTEpeCca K MPAKTUICCKOMY M3YYCHHIO MPOodecCuil pa3IndHoro poja, B TOM
YHUCJie Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HWHJIMBUIYaJbHOM TPACKTOPUHU
oOpa3oBaHus, Oynymied mpodeccun M pealn3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
MOTpeOHOCTEH O0IIEeCTBA;

6) 3K0JIOrM4eCcKOro BOCIIMTAHMS:



HKOJIOTMYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K NPHUPOJE, KaK HCTOYHHUKY
CyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAaHMS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJjeM, BIMSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTKEHUM XUMHHM IS
pELIeHHs BOIPOCOB PALIMOHATBHOTO MPUPOI0NOJIb30BaAHUS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, IKOJIOTUYECKOU KYIbTYPHI,
OfbITa NesTEeNbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOIO MO3HAHMS

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
IpeJICTaBlIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U peuieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3AUMA: B €€ T'yMaHUCTUYECKOW HAIpAaBICHHOCTH W BaXXHOM pOJIH B
CO3JIJaHUHM HOBOM 0a3bl MaTepUaJbHON KYJIbTYPBI, PEIICHUHN TJIO0ATBHBIX MPOOJIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIECBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPyAa W OSKOJOTUYECKH KOMQPOPTHON IKHU3HU KaXKIOTO HYIICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMaHUsl CYUIHOCTH METOJI0B
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAaydHbIX ()aKTOB U WMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENLCKOM AESTEIbHOCTH;

FOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3OBaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3auyHbIX cdepax mpodeccruoHalIbHOM
JeSITebHOCTH.
METAINPEIMETHBIE PE3YJIBTATbI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOrO mpeameTa «XUMHUS» Ha
YPOBHE CpeIHET0 00111ero 00pa30oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEeIMETHBIC) OOIeHAYYHbIE MOHATHS, OTPaKaroIIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIU(PUKY METOIOB TO3HAHUS,
UCTIOBh3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
npoliecc, cucTeMa, HaydHbld (DaKT, MPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIeI0BaHNe, HAOTIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YYCOHBIC
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yibTaThl OTpakaloT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

OBaagenne YHUBEPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C MTOCTABICHHBIMHU IEISIMU;

HCIIOJIb30BaTh MPU OCBOCHWHU 3HAHUM MPHUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJIATh XapAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUM;

BHIOMPATh OCHOBAaHMS W KPUTEPUU I KJIacCHU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpUBAEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHATH B MPOIIECCe MO3HAHUS, UCIIOIb3yeMbIE B XUMHUH CHUMBOJINYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) »3JIEMEHTa, XuUMH4YecKas ¢GopmyJia, YpaBHEHHE XUMHYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATEIbLCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJIOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHUX
pEaKLHnii;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS W OCHOBHI JIJI1 (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHS TPAKTHYCCKUX 3aja4, MPUMCHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaTU3UpOBaTh WUHPOPMALIMIO PA3NIMYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAECIEHHOTO THUIIA,;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KA4eCTBE CpeACTBA Tpu paboTe C
XAMHYECKOW WH(POpMAIMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MPeoOpa30oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBiajeHre YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXTaeMOM TEMBI B XOJ€ IUajora W/viH
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCUTEIHHO BBITIOJTHCHHSI TIPEJIOKEHHOM 3a/1a49H;



BBICTYNIaTh C IPE3CHTAUMEN PE3yJbTATOB MO3HABATEIBHOM JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aln yueOHOro mpoekTa u (popMyIupoBaTh BBIBOJIbI
[0 pe3ysibTaraM IPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS MO3ULHAU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYIUECTBIATH CBOK II03HABATEIbHYIO
NEATENIbHOCTh, Olpenesss €€ LeJd W 3a4adyd, KOHTPOJUpPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alropuT™M JEUCTBUN MpH
BLITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTENbCKUX 3a/lad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX peleHuss ¢ Y4ETOM TMOJYyUYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTA HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI
11 KJIACC

[IpenmerHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUsSI IPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs pelIeTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMd, XMMHUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS dHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJOTMYECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHNN BOKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHHUI;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCHBIM Ta3, aMMHakK, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJAOPOJIHASA) B COCTUHEHUSX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO HMX COCTaBy K ONpENEIEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0OBICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMudeckux djaementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPTraHUYECKHUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHUE PEAKIIUU II0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupyIOlIUX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKLMH, MOATBEPKAAIOLINE
KAQ4eCTBEHHBI COCTaB pPA3JWYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh



ONBITHBIM ITYTEM MOHBI, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPHIBAaTh CYHIHOCTHh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NMPOMBIILICHHOIO IMOJIYYEHUS CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C HCIOIb30BaAaHUEM
MOHSTUS «MaccoBasi J0JiA BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BElIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS] SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOTIOJATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
oCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHHMEM, a TaKKe IpaBujia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBITIOJIHEHHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBIMIONHATH XUMHUYCCKUN
AKCIEPUMEHT (pa3yIo’KeHHE MEPOKCHUIA BOJOPOAA B MPUCYTCTBHUU KaTaIM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAJIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakIWu Ha cyibdar-, KapOoHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAJIbHBIX 3a]ad I10
teMaMm «Metamie» u «Hemeramibl») B COOTBETCTBUU C MpaBUIIAMH TEXHUKHU
0e30macHOCTH TPy OOpaIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid U (OPMYyIHpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBa MAacCOBOU
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONMIOMATh  TMpaBWiIa  JKOJOTUYECKH
1enecoo0pa3Horo MOBEJAEHUS B ObITY W TPYJAOBOM JESTEIBHOCTH B LEAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHS HA KUBBIE OPTAHU3MbI ONPEACIEHHBIX BEMIECTB, TOHUMAs



cmpicnt nokazarens IIJIK, moscHAT, Ha mHpuMepax CHocoObl yMEHBIICHHUS H
MIPEAOTBPALLEHUS X BPEAHOTO BO3/IEMCTBHS HA OPTaHU3M YEIOBEKA.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC

HauMeHoBaHMe pa3iesioB u

KoJsinyecTBO 4acoB

uieKTPOHHBIE (U] POBHIE) 00pa3oBaTeIbHbIE

New/m eM POrpaMMbI Beero Konrpoububie IIpakTuyeckue pecypebI
padoThbI padoThI
Paznen 1. TeopeTrnueckne 0CHOBbI XMMHHU
CtpoeHue aToMOB.
[lepnognueckuit 3aKOH U
1.1 [Tepuoauyeckas cuctema 6 buommoreka LIOK https://myschool.edu.ru/
XUMHUYECKUX 3eMeHTOB /. U.
Menneneena
1.2 &fgf:;episiegziicm 7 bubaunoreka IOK https://myschool.edu.ru/
1.3 | Xumuueckue peakiuu 13 1 1 bu6ymotexa [1OK https://myschool.edu.ru/
Hroro mo pasneny 26 bubaunoreka IOK https://myschool.edu.ru/
Paznen 2. Heopranudeckasi XuMus
2.1 | Meramisl 6 1 bubaunoreka IOK https://myschool.edu.ru/
2.2 | Hemetamibl 12 1 1 bubaunoreka IOK https://myschool.edu.ru/
2.3 CBaI3b HEOPraHMIECKHX 1 10 bubaunoreka IOK https://myschool.edu.ru/
OPTraHUYECKUX BEIIECTB
Hroro mo pasneny 28 bubaunoreka IOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3znen 3. XumMus 4 JKU3Hb

3.1 | XuMmus u Ku3Hb 14 bubmnoreka IOK https://myschool.edu.ru/
Uroro no pazneny 14
OBHIEE KOJIMYECTBO YACOB 68

110 ITPOI'PAMME



https://myschool.edu.ru/

KanennapHo-TemaTuieckoe miaHupOBaHUE MO yYeOHOMY MPEaMETY

XUMMUA 11 KITACC

(2 gac B Henemto, Bcero 68 yacoB 3a roj)

Ne Tema ypoka Mara
Ilnan  dakr
Paznea 1. TeopeTrnueckue 0CHOBBI XUMHUH(264)
Tema 1.1 Ctpoenue atomoB. Ilepuoanyeckuii 3aKoH U
Iepuoauyeckas cucreMa XuMHu4YecKkux djgeMenToB . U.
Memnpeseena. (64)
BBoaublii mvHCTPYKTAaXK 0 Th

1 Hayuynpie Metoapl mo3HaHuss B XuMHuHM. McrouHuku xumuueckoi | 04.09
uHdopmanuu. MoaenrpoBaHue XUMUUECKUX TPOIIECCOB U SIBJIICHUM,
XUMUYECKUI aHAJIU3 U CHHTE3 KaK METOJIbl HAYYHOTO TIO3HAHMSI.

2 Crpoenue BemectBa. CoBpeMeHHas MOJIeNIb CTPOCHUS aToMa. 06.09
DneKkTpoHHAsi KOHGUTYpalys aToma.

3 OcHOBHOE 1 BO30YKJIEHHBIE COCTOsSIHUS aToMOB. Kiaccudukarus 11.09
XHUMHUYECKUX DJIEMEHTOB (s-, P-, d-31emMenTh1). OcOOCHHOCTH
CTPOEHUS YHEPreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

4 ITepuonnueckas cucrteMa xumudeckux aneMenToB .M. Menaeneena. | 13.09
Ouznueckun cmbica llepuogunueckoro 3akona J[.M. Menneneena.
BxomHOM KOHTPOJIB.

5 [IpuynHbBl 1 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JeMeHTOB U ux | 18.09
COEIMHEHUN 110 ePUOaM U TPYIIIaM.

6 Penienre 3a1a4 u ynpaxHeHU . 20.09
Tema 1.2 Ctpoenue BemecTBa(74)

7 DJIEKTPOHHAS IPUPOIa XUMUUECKON CBS3H.

DIEeKTPOOTPHUIATETLHOCTb. 25.09

8 Buasl xumuueckoi cBsizu (KOBaJ€HTHAs, HOHHAs, METaJUIMYECKas, 27.09
BOJIOPOJIHAS) U MEXaHU3MBI €€ 00pa30BaHUS.

9 [IpocTpancTBeHHOE cTpoeHUE MoJieKyl. Kpucraminueckue u 02.10
amop(dubIe BemecTBa. TUMBI KPUCTATUTMYECKUX PEMIETOK (ATOMHAs,
MOJICKYJISIpHAs, MOHHAS, METAJTTUIECKas).

10 | 3aBucuMOCTh (PU3HUECKUX CBOMCTB BEIIECTBA OT THIA 04.10
KPUCTAJUTMYECKON pemeTku. [I[puanHsl MHOTOOOpa3us BEIIECTB.

11 | 3akoH coXpaHEHHUsI MacChl M IHEPTrUU. 3aKOH MOCTOSIHCTBA COCTABA. 09.10

12 | Pemenue 3ama4 u ynmpakHEHHI. 11.10

13 | Pemenue 3amay u ynmpakHeHHI. 16.10
Tema 3. Xumnueckue peakunu(134)

14 | Xumuueckue peakinu. ' OMOTeHHbIE M T€TePOTeHHBIE PEAKIUU. 18.10

15 | Pemenue pacyeTHbIX 3a7a4 23.10

16 | Pemenue pacueTHbIX 3a/1a4 25.10

17 | OkucauTenbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTEIBHO- 06.11




BOCCTAHOBUTCJIbHBIC PCAKIINH B ITPHUPOAC, IIPONU3BOJCTBCHHBIX
npouecCax u KNU3HCACATCIILHOCTH OPTaHU3MOB.

18 | CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuuHbix Qaktoposn: | 08.11
MPUPOJIBI  PEArupyIONINX BEIIECTB, KOHIEHTPALUU PEarupyrommx
BEILIECTB, TEMIIEPATYphl, IUIOMIAU PEAKIIMOHHON IMOBEPXHOCTH,
Hanmuuus Kartanuzatopa. Jlaoop. onvim NelCpaBHEHUE CKOpPOCTH
pa3NoKEeHUs TMEPOKCHAAa BOAOPOAA MPH HCIOJb30BAHUU PA3HBIX
katasm3aTopoB (okcun wmapranna (IV), womua kanusi, MeaHBINA
KyIopoc | T.J.).

19 | O6GpaTuMOCTh peaklui. 13.11

20 | XuMHUecKoe paBHOBECHUE U €T0 CMEILICHHE MO/ JeHCTBHEM 15.11
pa3IUUHbIX (PaKTOPOB (KOHIICHTPAIIMS PEareHTOB WU IPOTYKTOB
peakuuu, JaBjieHue, TeMIepaTypa) Jisl CO3AaHMs ONTUMAIbHBIX
yCJIOBUI MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB.

21 | PemeHue pacueTHbIX 3a1a4 20.11

22 | PemieHue pacyeTHbIX 3a1a4 22.11

23 | TeroBoii 3 PeKT XMMUUECKON peaKIuH. 27.11

24 | Pemenue 3a7a4 Ha TEIUIOBOM d(PhEKT peakiuu. 29.11

25 | Koumponvnas paboma 1 no remam «Baxxneiiie noHsTus u 3akonsl | 04.12
XuUMHUNY, «CTpOCHHE BEIIECTBAY, «XUMUYECKUE PEAKIIUN.

26 | XUMHUYECKHE PeaKII1H. 06.12
Pa3nen 2 Heoprannyeckast xummus (284)

Tema 2.1. MeTanabi(64)

27 | O0mas XxapaKTepucTUKa METAJUIOB 10 CTPOCHHIO aTOMa U 11.12
MOJIO)KEHUIO B IEPHOUYECKON CUCTEME XUMHUECKHX IJIEMEHTOB
JI.1. Menneneena.

28 | O6mme pu3ndyeckre 1 XUMHUIECKUE CBOMCTBA METAJIJIOB. 13.12
DJIEKTPOXUMUYECKUI Psijl HApsHKEHUM MeTalioB. [Ipumenenue
METAJJIOB B OBITY, MPUPOJIE U TEXHUKE.

29 | Koppo3ust MeTamioB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIOB 18.12
ot koppo3un. O01IHe CrIOCOOBI MOJIYICHUS METAIIIIOB.

30 | OOmas xapakTepucTuKa METAIIOB ThaBHbIX noArpynn (IA-rpynma, | 20.12
[TA-rpynna) Ilepuonndeckoi CuCTEMbl XUMHUYECKUX 3JIEMEHTOB.
AmoMunuii. AMQoTepHbIe CBOWCTBA OKCHIA U TUIPOKCHUIA
ATFOMUHUSL.

31 | OOmas xapakTepucTUKa METAIIIOB TOOOUHBIX moArpynt (b-rpymm). 25.12
[lepuoanyeckoi cucTeMbl XUMUYECKUX JIIEMEHTOB: ME/lb, [IUHK,

XpOM, JKEJIE30.
32 | BaxHeiimue coequHEHUS METAUIOB (OKCHIBI, THAPOKCUIIBI, COJIH). 27.12

IpakTuyeckas padora 1 Pemenne sKCnepuMEHTalIbHBIX 3a/ad.
Hucmpykmaoiwe no Th

2 cemecTp
IHoBTOpHBINA HHCTPYKTAX 110 Th
Tema 2.2 Hemerananbl (124)




33 | O0uras xapakTepucTUKa HEMETAIIJIOB [0 CTPOCHUIO aToMa U 15.01
MTOJIOKCHUIO B TIEPUOINUECKON CUCTEME XHMUIECKUX IJIEMEHTOB
J.1. Menneneea. Duzndeckue CBOMCTBA HEMETAIIIOB.
34 | XuMHUYECKHE CBOMCTBA HEMETAINIOB B KOHTEKCTE OKUCIUTEIBHO- 17.01
BOCCTaHOBHUTEIIBHBIX CBOMCTB BOJIOPO/Ia, KUCIOPOa, TaJOTEHOB,
cephl, a3oTa, ¢pocdopa, yrieposaa, KpeMHHUS.
35 | XuUMHUYECKHE CBOMCTBA HEMETAIIOB B KOHTEKCTE OKUCIUTEIbHO- 22.01
BOCCTaHOBHUTEIIBHBIX CBOMCTB BOJIOPO/Ia, KUCIOPOa, TaJOTEHOB,
cephl, a3oTa, ¢pocdopa, yriepoaa, KpeMHHUS.
36 | OKCcuabl HEMETAJIOB 24.01
37 | PemieHue pacyeTHbIX 3a1a4 29.01
38 | Kucnopoacoaepxaniyue KUCIOTHI. 31.01
39 | Pemenue pacueTHbIX 3aja4. 05.02
40 | CoenrHEeHUs HEMETAJUIOB B MPUPOJIE. 07.02
41 | IlpakTudeckasi padora 2 PemieHue skcriepuMeHTaNbHBIX 3aAa4d 1o | 12.02
teme «Hemeramnwsyy Hucmpykmasc no Th
42 | Pemenue pacyeTHBIX 33124 14.02
43 | Pemienue pacyeTHBIX 337124 19.02
44 | Konmponavuas paboma 2 21.02
Tema 2.3 CBsi3b HeOpraHu4veckux u opranudeckux pemecTn(104)
45 | Heopranmyeckne 1 OpraHu4eCcKUe KUCIOTHI 26.02
46 | Heopranudeckue 1 OpraHnyecKre OCHOBAHUSI. 28.02
47 | AmdoTepHble HEOPraHUYECKHE U OPraHUYECKUE COCTMHEHHUSI. 05.03
48 | Pemmenune pacueTHBIX 3a/1a4 07.03
49 | Pemenue pacyeTHBIX 3a/1a4 12.03
50 | Pemenne pacueTHBIX 3a1a4 14.03
51 | 'eneTnyeckas CBA3b HEOPraHMYECKUX U OPTaHHMYECKUX BEUIECTB 19.03
52 | Pemenne pacueTHBIX 3a1a4 21.03
53 | Pemenne pacueTHbIX 3a1a4 02.04
54 | PellleHne pacyeTHBIX 3a/1a4 04.04
Paznen 3. Xumus u xku3nb(144)
Tema 3.1 Xumus u xu3Hb (14 4)
55 | Ponmp xumMum B oOOeCIeYeHHWH SKOJIOTHYECKOM, 3Heprernyeckour u | 09.04
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU MEIUITUHBI.
56 | Ponmp xumMum B 0OCCIIEYEHHMH SKOJIOTHYECKOM, 3Heprernyeckor u | 11.04
MTUTIEBOM 0€30MMaCHOCTH, Pa3BUTUU MEUITMHBI.
57 | IloHsiTHe O HAay4yHBIX METOAAX MO3HAHUS BEIIECTB M XuMuuyeckux | 16.04
pEaKIHid.
58 | IlonsaTHe O HAyYHBIX METOJAx TMO3HAHUS BemeCTB W xuMmudeckux | 18.04
pEaKIHnii.
59 | Pemenne pacdeTHBIX 3a1a4 23.04
60 | Pemenue pacdeTHBIX 3a1a4 25.04
61 | Pemenue pacueTHBIX 3a1a4 30.04
62 | Pemenue pacdeTHBIX 3a1a4 02.05




63 | Ilpome:xxkyTounas arrecranus. Kourpoabnas padora3 07.05
64 | [IpeacraBienuss 00 OOMMX HAYYHBIX NPUHLMNAX HpombliieHHoro | 09.05
MONTyYeHUs] BaXHEWIIUX BeIIecTB (Ha TpuUMeEpax MPOU3BOACTBA

aMMHaKa, CepHOM KHCIIOTHI, METAHOIIa).

65 | UenoBek B MHUpE BEUIECTB, MAaTEpUalIOB W XMMHUYECKUX peakiuii: | 14.05
XUMHS W 3[0pOBbE  4YENOBEKa; MpaBWIa  HCIOIH30BAHHS
JICKapCTBEHHBIX TpPENapaToB; MpaBuia 0€30MacHOr0 MCIOIb30BaHUS
rpenapaToB OLITOBOM XMMHH B TIOBCETHEBHOMN KU3HHU.

66 | beiToBasg xumMuyeckas rpaMOTHOCTh 16.05

67 | Pemenue pacueTHbIX 3a1a4 21.05

68 | Pemenue pacueTHbIX 3a7a4 23.05




Bcero NpoWuWTo, NPOHYMEPOBaHo
¥ CKpenmeHo ne4aTbio
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