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COJEPKAHUE

OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT PAMMBI
YYEBHOU JUCIHUATLIAHBI

CTPYKTYPA U COJAEP)KAHUE YYEFHON
JANCHUITINHBI

YCJIOBUS PEAJIM3AIIAY YUYEBHOM JTUCIIUTLIIAHBI

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA
YYEBHOU JUCIHUATLIAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEW IIPOTPAMMBI YUYEBHOM
JACIATLITAHBI

1.1. MecTo tucuMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeJIbHOI IPOrpamMMBbl:

Pabouas mporpamma o xumuu pazpadorana Ha ocHoBe DeepanbHOro 3akona ot 29.12.2012 Ne
273-03 «O6 obpasoBanuu B Poccuiickoit ®enepanuuy, TpeboBaHU K pe3yibTaTaM OCBOCHHS
(dbenepasibHON 00pa30BaTEIBLHON MporpaMMbl cpeaHero oobmero oopazoanust (DPOII COO),
npeacTaBiIeHHbIX B DenepaabHOM rocynapcTBeHHOM obOpaszoBarenbHoM crangaptre COO u ®I'OC
CII10 40.02.04 FOpucnpyaeHuus

XuMHS KaK DJIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK HIPaeT 0CcOoOyl0 polib B COBPEMEHHOM
IUBWIA3AIIMY, B CO3JIaHWU HOBOW 0a3bl MarepuaabHOM KyJabTypbl. OHa BHOCHUT CBOM BKJIaa B
(bOpMI/IpOBaHI/Ie paLII/IOHaJII:HOFO Haquoro MBIIIIJICHHUA, B CO3JaHUEC L ECJIOCTHOI'O HpGI[CTaB.HeHI/I}I 06
OKPY’KaIoIIIeM MUPE KaK O €MHCTBE IPUPOIBI M YEJIOBEKA, KOTOPOe (hOPMHUPYETCSI B XUMUH HA OCHOBE
MMOHMMAHHUS BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSIZH MEXAY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH MPUMCHECHHUS.

1.2. lleap 1 niiaHupyeMble pe3yJIbTaThbl 0CBOCHUS AU CHHMIIIMHBI

[Ipu wm3yyenun oOIIEO0pa30BATEIBLHON AUCHUILIMHBI «XHUMHUS» JTOMUHHUPYIOIIEe 3HaYCHHE
NpUOOPETAIOT TaKKe LENU U 3a/1a41, KakK:

ajanranus oOydJaromMXcsl K YCJIOBUSM JWHAMUYHO pa3BHBAIOIIETOCs MHpa, (HOpMHUpOBaHHE
MHTEJUIEKTYaJIbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K €amMOOOpa3OBaHUIO, COTPYIHHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO T'PAMOTHBIX PEMIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM,;

¢dbopmupoBaHre y 00yUYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUH), UMEIOIINX
YHHBEPCAIbHOE 3HaYECHHUE /IS PA3IMYHBIX BUOB JICSATEIBHOCTH: PELICHUs Ipo0ieM, TONCKa, aHaIn3a
u 00paboTku HHPOpPMALUHU, HEOOXOAMMBIX i MPUOOPETEHHs OmIbITa JEATEIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B TO3HAHWU XHMMHUH, a TaKKe U1 ONCHKH C TO3UIMHA 3KOJIOTHYECKOMH
0€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB M XMMUYECKHUX IPOLIECCOB HAa OPraHM3M 4YelloBeKa W
IPUPOJHYIO CPeny;

pa3sBUTHE II03HABATEIIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
00y4aroImuxcs: ClIOCOOHOCTH CAMOCTOATENBHO MPHUOOPETaTh HOBBIE 3HAHMUS [0 XUMHH B COOTBETCTBHH
C XHU3HEHHBIMHM HOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBbIE MH(DOPMALIMOHHBIE TEXHOJIOTUU JUIS
MOMCKA U aHaJIM3a y4eOHOH U HayYHO-TONYJISPHON HHPOPMALIUK XUMHUYECKOTO COJIepKaHMS;

dbopMupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTWYECKOTO MBIIUICHHS,
HaOII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
IpY IJIAHUPOBAHUH U TIPOBEACHUH XUMHYECKOTO SKCIEPUMEHTA;

BOCIUTaHKE Y O0yyaroumxcs yoek1EHHOCTH B T'YMaHUCTUYECKOW HAMPABICHHOCTH XUMHH, €€
BaXHOH POJIM B peIlICHUH INI00ANBHBIX MPO0IeM PalliOHAIBHOTO MPUPOIOIOIb30BAHUS, TOTIOTHEHUS
SHEPreTUUYECKUX PECYPCOB M COXpPAaHEHUsS MPHUPOJHOIO PaBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTHU
OEpe’)KHOTO OTHOIIEHUS K TPUPOAEC U CBOEMY 3J0pOBBIO, a TakXKe MNPUOOPETEHHS OINbITa
MCIOJIb30BAaHUS TIOTYYEHHBIX 3HAHUM JJI PUHATUS TPAMOTHBIX PEIICHUN B CUTYalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.



1.3. Ilnanupyempbie pe3yJbTaThl OCBOEHUS NMPOrpamMMbI mno XHUMMH
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSCHHUS O0yJarOIUMHUCS TIPOTPaMM
cpenHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM M TpeaMeTHbiM). HaydHo-
METOJIMYECKOM OCHOBOM /Jisi pa3paboOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS NMPOTrPaMM CPETHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOAXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM IMOAXOAOM B CTPYKTYpe JUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeameTa «XHMHsD» Ha YPOBHE CPEIHEro oOIiero o0pa3oBaHUs BbIIEICHBI
CJIEYIOIINE COCTABIIAIONINE!

v’ 0co3HaHME 00YYAIOIIUMHUCH POCCUMCKON IPaKIaHCKOM MIECHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEICIICHHUIO;

v/ HaJMYue MOTHBAIMHU K 00YUYEHHMIO;

v HCJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHHUX y6e)KI[€HHI>'I JIMYHOCTHU HAa OCHOBEC KJIHOYEBbLIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKA 0a30BOM HAYKH XUMUU;

v TOTOBHOCTH M CIIOCOOHOCTH OOYYAOIINXCSI PYKOBOJICTBOBATHCS B CBOCH JIESITCIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMU 1IEIOCTHON CHCTEME XMMHUYECKOT0
o0Opa3oBaHus;

v HaJMuWe TPaBOCO3HAHMA DKOJOTHYECKOM KyJIBTYpBHl M CHOCOOHOCTH CTaBUTh IIENU U
CTPOUTD JKU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIC pe3yIbTaThl OCBOCHHUS MIpeIMeTa « XUMUs» TOCTUTAIOTCS B IUHCTBE YUCOHOU U
BOCIIUTATEIbHON JEATENBbHOCTH B COOTBETCTBUM C TYMAaHHCTHYECKHUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCHUHCKOTO TPakJaHCKOTO OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMU M TpaBUJIAMHU IOBEACHMsS, CIOCOOCTBYIOUIMMH IpoLieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYArOIIHXCSI.

JIMuHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMUSL» OTPaxatoT c(hOPMHUPOBAHHOCTD OIbITA
MO3HABATENIbHON M MPAKTUYECKOW [eATEIbHOCTH OOYyYaromMXcs MO peaju3aluu MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpa:xaIaHCcKOro BOCIMTAHMS:

v’ 0CO3HaHMs 00YJAIONMMKCS CBOMX KOHCTUTYIIMOHHBIX [IPAB U 00SI3aHHOCTEN, YBaXKEHHS
K 3aKOHY ¥ IPABOTIOPSIKY;

v TIpeNCTaBIEHUS O COLHMANBHBIX HOPMAxX W TMPaBHIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

v' TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENBHOCTH MPH CO3JaHUU y4eOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX W TO3HABATEIHHBIX 3a/1a4, BHIMOJHECHUH XUMHYECKHX
AKCIIEPUMEHTOB;

v CIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHMsS, JOTHKY W apryMEHTHI
IPYTUX TpY aHAJINW3€ Pa3IMYHbIX BUJIOB Y4eOHOI e TeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

® [ICHHOCTHOI'O OTHOLICHWS K MCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTCYECTBEHHOU
XUMUHY;

® YBAXEHHS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U NMPAKTHUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHHS TOIO, YTO JAOCTIIKEHHS HAyKHU €CThb pPe3ylbTaT IMTEIBbHBIX



HaOIIOACHNH, KPONOTIMBBIX OSKCIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSHHOIO TpyJa
Y4EHBIX U IIPAKTUKOB;

e YHTEpECAa M IIO3HABATEIBHBIX MOTHBOB B IIOJIYYEHUHM M IIOCIEAYIOIIEM aHaIu3e
nH(pOpPMAILIUU O IEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® HPaBCTBEHHOI'O CO3HAHMS, ’TUYECKOTO ITOBEICHMUS;

® CIOCOOHOCTH OIICHWBATh CHUTYalldM, CBS3aHHBIE C XUMUYECKUMH SBJICHHSIMH,
U TPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTH;

® TOTOBHOCTM OILIEHUMBAaTh CBOE MOBEACHUE U IOCTYIIKM CBOMX TOBAapUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbSA:

¢ T[IOHUMaHHS IEHHOCTEH 3I0pOBOTO W 0E€30MacHOro 00pasa >KU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIICHUSI K COOCTBEHHOMY (HU3UYECKOMY U TICHXUYECKOMY
3JI0POBBIO;

e coOmoeHus IpaBml 0€30MacHOro OOpaIIeHUs C BEIIECTBAMH B OBITY, TIOBCEIHEBHOM
KW3HH U B TPYIOBOH JIEATEILHOCTH;

® TIOHMMaHWs [EHHOCTH NPaBUJ WHAMBHIYaJIbHOTO M KOJUICKTHBHOTO O€301acHOTO
MOBE/ICHUS B CUTYAIIHSIX, YTPOXKAIOIIUX 30POBBIO M KU3HHU JIFOJCH;

® OCO3HaHWS TOCIEACTBUIA M HETPUSATUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aTKOTOJS,
HapKOTHUKOB, KypeHUs);

5) TpynoBOro BoCiMTAHMSA:

® KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4YeOHO-MCCIIEIOBATEIbCKONW esITeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

¢ VYCTAaHOBKM Ha AaKTHBHOE y4YacTHE B pEHICHUHM MPaKTUYECKUX 3a]ad COLMAIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

® UHTEpeca K NPaKTUYECKOMY M3YyYEHHIO Mpodeccuil pa3imyHOro poja, B TOM 4HCJe Ha
OCHOBE MPUMEHEHUs TPEIMETHBIX 3HAHUI 110 XUMUU;

® yBaXEHMUs K TPYyY, JIOJIM TpyAa U pe3yJbTaTaM TPYI0BOU JAesITebHOCTH;

® TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HHIMBHUIYaJTbHOM TpaeKTOpHUH OOpa3oBaHMS,
Oynymieil mpodeccun W pealm3alid COOCTBEHHBIX >XKHU3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U MNOTpeOHOCTEH
o011IecTBa;

6) 3K0J10rMYeCKOr0 BOCTIUTAHUS:

® DOKOJOTMYECKH IIeJIeCOO0pa3HOro  OTHOUIEHHS K  HOpHUpojae, KaK  HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIE;

¢ T[OHUMaHHWS  TJIO0AIBHOTO  XapakTepa  OAKOJOTHYECKHX  MpOOJieM,  BIHSHHUS
SKOHOMUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpEbl;

® O0CO3HaHHS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTHKEHUM XUMHM MJIs PpeIICHUS
BOIIPOCOB PAlMOHAIIBHOTO MTPUPOAOIIOIb30BAHHUS;

® AKTUBHOI'O HEINPUATHUS AEHUCTBUH, MIPUHOCAILIMX BPE OKPYKAOUIEN MIPUPOIHOMN Cpere,
YMEHHUS ~ MPOTHO3MPOBaTh  HEOJNArompusiTHbIE  SKOJIOTMYECKHE  IOCJEeICTBUA
MPEANPUHUMAEMBIX JEUCTBUI U TPEAOTBPALIATh UX;



HaJIM4Yusl PAa3BUTOrO SKOJIOIMUYECKOIO MBINUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIBITA
JESTEIBHOCTH IKOJIOTMUECKOM HAIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBAaTbCS MMM B
MO03HABATENbHON, KOMMYHUKATUBHON U COI[MAIBHOM MPAKTHKE, CIOCOOHOCTH ¥ YMEHHUS
aKTHUBHO MPOTUBOCTOSATH UJCOIOTUN XeMopoOoHu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHMs CHeUU(PUKH XUMHUHM KaKk HayKd, OCO3HaHHUS €€ poiu B (OPMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IIEIOCTHOTO MPEJCTABICHUS 00
OKpYy’KarollleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI U YeNOBEKa, B MO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH U pPeIIeHUuH MPoOIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW ITUBHIIM3AINH: B €€
T'YMaHUCTUYECKON HAIMpaBJICHHOCTH W BAXXHOH pOJW B CO3JaHUU HOBOM 0Oa3bl
MaTepUaTbHOW KYJIbTYPHI, PEHICHUHU TIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKON, TTUIIIEBOM U IKOJIOTMYECKON O€301acHOCTH,
B Pa3BUTUU MEIMIIMHBI, 00ECIIEYCHUH YCIIOBUH YCIENIHOTO TPyAa U IKOJIOTHYECKU
KOM(OPTHOM KM3HU KaKOTO WieHa 00IecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: TOHUMAaHHUS CYIIHOCTH METOAOB TIIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJIy4YaeMmble
3HAHUS JUIS aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIETO MHUPA M MPOUCXOSAIINX B
HEM W3MEHEHUH, yMEHHUs JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAyUYHBIX
(haKTOB ¥ MMEIOIIMXCS JAHHBIX C IENIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUS IS PEIleHUs
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJyYE€HUIO HOBBIX 3HAHMA MO XWMHH B COOTBETCTBUM C >KH3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pasIuyHbiX cdepax mnpodeccuoHaTIbHOM
eI TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

v

v

MeranpenmeTHble pe3yabTaThl OCBOCHHS Y4YeOHOTO IpeaMeTa «XHMHs» Ha YPOBHE
cpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAUYUMBbIE U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIMXCS MEXKIUCHUILUTMHAPHbIC
(MexrnpenMeTHbIe) OOIICHAayYHbIE TOHATHS, OTPAaXAlOIIUEe LEIOCTHOCTh HAyYHOH
KapTUHBl MHpa U CHeNU(HUKy METOJOB IO3HAHMSA, HCIOJIb3YEMBIX B E€CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, SHEPIHs, SBICHHE, MpPOIecC, CUCTeMa, HAy4HBIH (aKT,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHHE, HAOIIOACHUE,
M3MEpEHNUe, SKCIIEPUMEHT U APYTHE);

YHHUBEpCAIbHBIC ~ y4eOHble  JeWcTBHS  (IIO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC,
perynsTHUBHBIE), oOecrieunBaromue GpopMupoBanue (QyHKIHMOHAIBHOW I'PaMOTHOCTH U
COIMATIBHON KOMITETCHIINH O0YJaOIINXCS;

CIOCOOHOCTh ~ OOYYaIOIIMXCS  HMCIOJIB30BaTh  OCBOCHHBIE  MEXKIMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHNS U YHHUBEPCAIbHBIEC YUeOHbIC ACHCTBUS B TO3HABATEILHOM 1
COLIMAJIBHOM ITPAKTHKE.

MeTaHpez[MeTHme PE3YJIbTAThI OTpaxxaroT OBJIAACHUC  YHUBCPCAJIbHBIMU y‘ICGHBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATHBHBIMU HeﬁCTBHHMH.



OBJajieHHe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUMM:
MP1) 6a3oBble JJOTHUYECKHE AeHCTBUS:

® CaMOCTOSITENBHO (POPMYITMPOBAThL U AKTYaIM3UPOBATH MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBarth;

® OMNpeNeisITh MENU ACATEIHHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HMX JOCTHKCHHSI,
COOTHOCUTH pe3y.HI>TaTI>I ACATCIIbHOCTH C IIOCTAaBJICHHBIMU LCIIAMMU,

o HCIIOJIB30BATh HpI/I OCBOCHHNHN 3HaHHI>'I HpI/IéMBI JIOTHUYCCKOT'O MBINIJICHUS — BBIACIIATH
XapaKTepHbIC MPU3HAKKA TOHATUHA W yCTaHABIMBATh WX B3aHMMOCBS3b, HCIOJIb30BAaTh
COOTBGTCTByIOH_II/Ie TIOHATUSA IJIA O6’b$ICHeHI/I}I OTACIIBHBIX (baKTOB nu }IBHGHHfI;

e BHIOMpAaTh OCHOBaHMS M KPUTEPUU I KiIacCHU(UKAIMU BEIIECTB M XHUMHUYECKHX
peaKIuii;

® YCTaHaBJIMBATh NPUYUHHO-CJICICTBEHHBIC CBSI3U MEKy U3y9aeMbIMU SIBIICHHUSIMU;

® CTpPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHBIE, NEAYKTUBHbBIE, 110 aHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHUSX,
(bopMyIHpPOBATH BBIBOABI U 3aKIIIOYCHUS;

L] HpI/IMeH}ITB B npouecce IIO3HaHHA, I/ICHOJIB3yeMI:I€ B XUMHUHU CUMBOJIMYCCKUC (3HaKOBBI€)
MOJICNIA, Pe0Opa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ)
3JIEMEHTa, XUMHUYEcKas (opMysa, YpaBHEHHE XUMHUUYECKOW pPEeakIMu — MPU PEUICHUU
y4eOHBIX MMO3HABATEIBHBIX M MPAKTHYECKUX 3a/1a4, MPUMCHITh Ha3BaHHBIC MOJICITLHBIC
Hpe,Z[CTaBJIeHI/IH IJIA BBIABJIICHUS xapaKTeprlx HpI/I3HaKOB I/13y‘-Ia€MBIX BCIICCTB U
XUMHYECKUX PEAKIIUH.

MP2) 6a3oBble uccileq0BaTeNbCKHE AeiiCTBUA:

e BJAJETh OCHOBAMH METOJ/IOB HAYYHOTO IMO3HAHUS BEIIECTB U XMMHUECKUX PEaKIIHii;

e (QopmynupoBaTh LeMM M 3aJauyd HCCIENOBAaHHUS, HCIOJIB30BaTh IIOCTABIIEHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I q)OpMI/IpOBaHI/I}I TUIOTE3bI IO MPOBCPKE MPABUIIBHOCTU BBICKA3BIBACMBIX
CYXJICHUM;

e BIAJCTh HABBIKAMH CAMOCTOSITEILHOTO IUJIAHUPOBAHMSI M IMPOBEACHHUS YUYEHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUS HAOMIOAATh 3a XOJOM IIpoIlecca,
CaMOCTOSATENIbHO TPOTHO3MPOBATh €ro pPe3ysbTar, (POopMyIHpoBaTh OOOOIIECHUS W
BBIBOZIBI OTHOCHUTCJIIBHO JOCTOBCPHOCTU PE3YJIbTATOB HCCICAOBAHHUA, COCTABJIATH
000CHOBaHHBIN OTUET O MPOJICIaHHON padoTe;

® TpUOOpETaTh OMBIT YYCHHYECKOW HCCIEAOBATEIbCKOW W TPOCKTHOM JEATEIHHOCTH,
MPOABJIATH CHOCOGHOCTB 1 TOTOBHOCTb K CaMOCTOATCIbHOMY ITONCKY MCTOIOB PCIICHUSA
MPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

MP3) pa6ora ¢ unopmanueii:

® OpHUEHTHPOBATHCA B PA3IMUYHBIX HCTOYHUKAX HHGOpPMALUK (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XUMHUECKOTO COJepKaHus, CIIpaBOYHbIe mocolusi, pecypcel MHTEpHEeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3TUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUYECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

e (HopMyIMpPOBaTh 3aNPOCHl U MPUMEHSITH PA3TUYHBIE METOJBI MPU MOUCKE U OTOOpE
nH(popManuy, He0OXOAUMOM /JIsl BBIMOIHEHUs YUeOHBIX 3a71a4u ONpeAesIEHHOrO TUIIA;

® pUOOPETATH OMBIT UCIOIB30BAHUS HH(OPMALOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH 1
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;



® CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMYy MpeaCTaBIeHHUs WHGOpMAIUU
(cxemsl, rpaduKy, TUAarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

® UCMOJNb30BaTh HAyyHBIH SI3BIK B KaueCTBE CpPEACTBa NpU paboTe ¢ XUMHYECKOH
nH(popMaIuen: MpUMEHITh MEXIPEeIMETHbIE (PU3NIECKHNE U MaTEeMAaTUUECKHE) 3HAKH 1
CHUMBOJIBI, (hOpMyJTbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

® UCMOJB30BaTh U MIPEOOPA30BHIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

MP 4.0Baajienne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU /1€HCTBUSIMM:

® 3ajaBaTh BOMNPOCHI IO CYIIECTBY OOCyKIaeMoil TeMbl B XOJe Juajora
W/ JUCKYCCHH, BBICKa3bIBaTh UJAEH, (OPMYIHPOBATH CBOU  IPEIOKCHHS
OTHOCHUTEJILHO BBITMIOJTHEHUS MPEATIOKECHHOM 3a/1auu;

® BBICTYIATh C MPE3CHTAIMEH Pe3yJIbTaTOB MTO3HABATEIBHOMN JAEATEIbHOCTH, OTYYSHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBHIMOJIHEHUH XMMUYECKOTO
IKCTIEPUMEHTA, IPAKTHUECKOI PabOTHI IO UCCIEAOBAHNIO CBOMCTB N3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO IIPOEKTa u ¢bopmynHrpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM MPOBEACHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHMS TO3UIMHA B XOHE
00CyXJIeHHUS 1 0OOMEHAa MHEHUSIMHU.

MPS. OBiaieHne YHUBEPCAJbHBIMH PeryJATHBHBIMHU J€iCTBUSIMHU:

o CaMOCTOATCIIBHO TNIAHUPOBATH U OCYHICCTBJIATHL CBOXO IMMO3HABATCIIbBHYIO JICATCIbHOCTD,
ompenenss €€ UeNd W 3aJa4yd, KOHTPOJIUPOBATb M 10 Mepe HEOOXOIUMOCTH
KOPPEKTHPOBATh NpEeJIaraéMblii aJlfOPUTM JCUCTBUIM NPH BBIIOIHEHUU YYEOHBIX U
HCCTIEI0BATENIbCKUX 3aJ1a4, BRIOUpaTh Hanbosee 3p(HEeKTUBHBIN CITOCO0 UX PEIICHHS C
y‘IéTOM MOJIYUCHUA HOBBIX 3HAHUHU O BCIICCTBAX U XUMHUUCCKHX PCAKIUAX,

® OCYIIECTBIATH CAMOKOHTPOJIb CBOCW JEATEIHHOCTH HA OCHOBE CaMOaHallu3a W
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI

ITo obmeoOpazoBaTenbHON qucuuruiMHe "Xumus" (0a30BbI ypOBEeHB) TpEeOOBaHMS K MPEIMETHBIM
pe3ynbTaTaM OCBOCHHS 0a30BOT0O Kypca XUMHH JIOJDKHBI OTPaXKaTh:

ITP1) copMupoBaHHOCTH MPEACTABICHUN: O XUMHUYECKOH COCTAaBIISIONICH €CTECTBEHHOHAYYHOU
KapTUHbl MHpa, POJIM XWMHUH B TO3HAHUU SIBICHUH TpUPOABI, B (OPMHUPOBAHUU MBILIUICHUS M
KYJbTYPBI TMYHOCTHU, €€ (PYHKIIMOHAIBHON T'PAMOTHOCTH, HEOOXOJUMOM ISl pEIIeHUs TPAKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Cpefie;

[1P2) BrnageHue cucTeMOl XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIONINE MOHSATUS
(XMMHYECKUH SJIEMEHT, aToM, JJIEKTpOHHAas 000JI0YKa aroMma, S-, P-, d-dJIeKTpOHHBIE OpOWTAIH
aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTh, SJIEKTPOOTPUIIATEIIBHOCTh, CTENICHh OKUCICHHS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA 00bEM, YIJIEpOJHBIN cKeneT, (yHKIMOHANbHAs TPYIIIa,
pajuKal, W30MEpHUs, W30MEpPbI, TOMOJOTHYECKHI pPsil, TOMOJOTH, YTIEBOIOPOMABI, KHUCIOPOA- U
a30TCO/ICpKAIINE COCIUHECHHS, OMOJOTWYECKH AaKTHBHBIC BeEIIeCTBAa (YIJIEBOJbI, JKHUPHI, OCIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC COCAUHEHUS, KPUCTALTUYECKas
pelieTrka,  TUOBl  XUMHYECKMX  peakuuil  (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE,  JK30-U
SHAOTEPMHUYECKHE, PEAKIMM HWOHHOTO OOMEHa), pacTBOp, JJCKTPOIHTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs] TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHYECKON peakliuy,
XUMHYECKOE PAaBHOBECHE), TCOPUU M 3aKOHKI (TEOPHUS XUMUYECKOTO CTPOCHHSI OPTAaHIMYECKUX BEIECTB
A.M. bytnepoBa, TeopHs SJICKTPOJUTHUYECKOM AUCCOIMALNM, mepuoauyeckui 3akoH J[.U.



MeHpneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH,
(dakToNOrMUecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACATEIHHOCTH
YeJIOBEKA;

I1P3) chopMHPOBAaHHOCTb YMEHHUH BBIABIIATH XapaKTepHbIE MPU3HAKM U B3aMMOCBS3b M3YyYEHHBIX
MOHATUM, TIPUMEHATh COOTBETCTBYIOIIME TIIOHATUS IIPUM ONHCAaHUU CTPOEHUS W CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALLECHUN; BBIABIITh B3AUMOCBI3b XUMUUYECKUX
3HAHWU C TIOHATHUSAMU U NPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[TP4) cdopMUpPOBAaHHOCT, YMEHMI MCIIOJIB30BaTh HAMMEHOBAHUS XWMHUYECKHX COCIUHCHHM
MEXIYHApOAHOTO COI03a TEOPETUYECKOW M NPUKIAAHOW XUMHM W TPUBUAIBHBIE Ha3BaHUSA
BaXHEHIINX BELIECTB (ITHJIEH, alleTUJICH, TJIHMIEpUH, (eHos, GopMalblIerus, yKCycHas KHUCIIOTa,
[JIMUWH, YTapHbIA ra3, yrieKUCIbIi ra3, aMMHaK, raiieHas U3BECTh, HETalleHass U3BECTh, TUThEBAs
colla U JAPYTUX), COCTABIATH (POPMYJIbl HEOPraHUYECKHX W OpPraHMYEeCKHX BEUIECTB, YPaBHEHHS
XMUMUYECKHX PEeaKIuil, O0BSICHATh MX CMBICI; MOATBEPKIATh XapaKTEpHbIE XMMUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIUMU SKCIEPUMEHTAMU U 3alHCSIMH YPABHEHUH XUMHUECKHUX PEaKIIHii;

[1P5) copMHupoOBaHHOCTH YMEHHI YCTaHABIMBATH NMPUHAICKHOCTh U3YYCHHBIX HEOPTAaHUYECKUX U
OpraHN4YCCKUX BCHICCTB K ONPCACICHHBIM KJIaCCaM U TpylIiaM COC,Z[HHGHHﬁ, XapaKTCPU30BaAThL HUX
COCTaB M BaKHEWIIME CBOWCTBA; OMPENENATh BUIbl XMMHUECKHUX CBSi3el (KOBaJICHTHas, HOHHAf,
METaJUIn4YecKas, BOAOPOAHAs), THIBI KPHUCTALUIMUYECKUX PEIIETOK BEIECTB; Kiaccu(UUIUpoBaTh
XUMHYECKHUE PEAKIINH;

[1P6) BnameHwe OCHOBHBIMH METOJIAaMH HAyYHOTO ITO3HAHHWS BEIIECTB M XWMHUYECKHUX SIBJICHHUH
(HabnrofieHue, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

I1P7) chopMHpPOBaHHOCTh YMEHUN MPOBOJUTH PacyeThl MO0 XUMUYECKUM (hopMysiaM M ypaBHEHUSIM
XMUMUYECKUX PEAKIMHA C MCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH, XapaKTEPU3YIOIIMX BEIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIC YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA,
HCIOJIb30BaTh CUCTEMHBIC XMMUYECKHUE 3HAHUS Ui IPUHATUSA PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalUsAX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

I1P8) cdopMHpPOBAaHHOCTh YMEHUH IUIAHUPOBATH U  BBINOJHATH XUMHUYECKUI 3KCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKMX BELIECTB NPU HArpeBaHUU, IOJYYCHHME STHIIEHA U H3yYEHHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKIIMU Ha aJIbJAETH/IbI, Kpaxmall, YKCyCHYIO KUCIIOTY; AeHaTypauus OeJIKOB
IIPU HarpeBaHHM, LIBETHBIE PEAKLIUU OEIIKOB; IPOBOJUTH PEaKI[M HOHHOI'O 0OMEHA, ONIPEEIATh CpeLy
BOJIHBIX PacTBOPOB, KAYECTBEHHBIC PEaKIMH Ha CyNb(aT-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHWUSI; pemaTh JKCIepUMEHTaIbHbIE 3amadu 1o TemaMm "Meramisl" u  "Hemertamnel") B
COOTBETCTBHH C MPaBHJIAMH TEXHUKU 0€30IIaCHOCTH MPH OOPAILIEHNH C BEILIECTBAMHU U J1a00PaTOPHBIM
000pyI0BaHUEM; TIPEACTABIATH PE3YJIbTaThl XUMUUECKOT0 KCIIEPUMEHTA B (hOpME 3alMCH ypaBHEHHUH
COOTBETCTBYIOLIUX pPeakluii 1 HOpMyITUPOBATh BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

I1P9) chopMHpPOBAaHHOCTH YMEHHS aHAJIU3UPOBATh XUMHUYECKYI0 HH(OPMAIUIO, MOIY4YaeMylo H3
Pa3HBIX UICTOYHUKOB (CPEACTB MacCOBOM MHbopMaIuu, ceth IHTEpHET 1 npyrue);

ITP10) chopmupoBaHHOCTH YMEHHU COOIOIATH MPABHIIA YKOJIOTHIYECKHU IEIECO00pa3HOTO MOBEICHUS
B OBITY U TPYIOBOM JEATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYIKAIOIICH MPUPOTHOM
Cpelbl; YYUTBHIBATH OMACHOCTH BO3/ICHCTBHS HA KMBBIEC OPTraHU3MBI OTIPE/ICTICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNs PEIEIbHOMN JOIyCTUMOM KOHLIEHTPALIUHY;



[TP11) ans oGydarommxcsi C OrpaHUYCHHBIMHI BO3MOYKHOCTSIMH 37I0POBBSI: CPOPMUPOBAHHOCTH YMEHUS
MNPUMCHATH 3HAHUSA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX }IBHGHI/II>'I;

[1P12) nns cnenblx U Cla0OBUIAIIMX OOyYaromuMXxcs: c(HOPMUPOBAHHOCTh YMEHHs HCIIOJIb30BATh
penbedHO ToOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins mist 3anmucu XuMudeckux Gopmy.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI «XUMMST»
2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y4eOHOI padoThl

Bua yueOHoii padoThI O0bem yacoB
O0bem 00pa3oBaTebHOI POrPAMMBI 72
AynauTtopHas yueOHasi Harpy3Ka, B TOM YHCJIC: 48
Jlexyuounvle 3ansamus 22
Ilpakxmuueckue 3ansamust 26

[IpomesxyTouHas arTecTanus IpoBOIUTCS B opme
KontponbHo#i pabots! (1 cemecTp)
JuddepennmpoBannsblii 3a4eT (2 ceMecTp)




2.2. [IlpumepHBbIii TEeMATHYECKHI IJIAH H COAePKaHNe 0011e00pPa30BATEIbHOM IMCHMILIHHBI
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Tema 1. IIpeamer opraHn4ecKoi XUMHH. Teopernyeckne 0OCHOBbI OPraHU4YeCKOH XUMHHU
Teopus cTpoeHUsT OpraHUYECKUX [IpeameT opraHnYecKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE
coenquHenuit A. M. bytneposa B IIOJIy4YCHUU HOBBIX BEILECTB U MaTepUaJIOB. Teopus CTPOCHMS OPTaHUYECKUX
coequHennit A. M. bytnepoBa, €€ OCHOBHbIE TMOJOXKEHUA. CTPYKTypHbIE
(dbopMyIIbl OpraHMYECKHX BEIIeCTB. | oMOIorHs, n3oMepus. XUMUYeCcKas CBSI3b B
OpPraHWYECKHUX COCTMHEHMSIX — OJIMHAPHBIE U KPaTHBIE CBA3U.
[IpencraBnerne 0  KiIacCUPUKAMM  OPraHUYECKUX  BEIIECTB. 4 ) 2 JIP, MP,
Homenkiarypa opraHndecKkux COeIMHEHUI (CUCTeMaTnuecKas) 1 TPUBHATbHBIC [P
Ha3BaHUs BAKHEUIIUX MPEJICTABUTEINIEH KJIACCOB OPraHUYECKUX BEIIECTB.
OKCIIEpPUMEHTAIbHbIE METOJbl M3YUYEHUs BEHIECTB U HMX NPEBPALLICHUMN:
O03HAKOMJICHHE C OOpa3laMH OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha UX
OCHOBE, MOJICIMPOBAHHE MOJIEKYJ OpraHMYeCKHUX BEUIeCTB, HaONIOJEHUE U
OMHUCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKHX
BEIIECTB MTPU HArPEeBaHMHU (TIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).
Tewma 2. [IpenenbHbie yTriieBOJOPOALI — Yriaesogopoast
ankansl. HenmpenenbHbIe yriaeBO0POIbI: AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU pAn. MeTraH W 3TaH —
QJIKEHBI, aAJIKaJIMCHbI, ATKUHBI. MPOCTEHIINE MPEACTABUTEIN ANKAHOB: (U3MYECKUE U XUMHUYECKHE CBOWMCTBA TIP. MP
ApOMaTHYECKHE YTIEBOJOPOIbI. (peakuu 3aMeIIeHUsT W TOPEHHUs), HAaXOXKJEHWE B TPHUPOJE, MOoJydyeHue u | 4 2 2 fIP ’
[IpupoaHble HICTOYHUKH YIJIEBOAOPOJOB | IPUMEHEHHUE.
U uX nepepadboTka AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psifl. DTUIIEH U MPOIUIICH
— MPOCTEHIINE MPEICTABUTEIH AIKCHOB: (PH3MUECKUE U XUMUYECKHE CBOMCTBA




(peakMM TUAPUPOBAHMUS, TaJOTCHUPOBAHMS, THUApPATAllUU, OKUCICHUS U
HOJMMEPHU3ALMHN), T0JTy4YeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyranuen-1,3: ctpoenue, BakHeimme
XMMHYECKHE CBOMCTBA (peakus noaumepusanun). [lomryueHre CHHTETHUECKOTO
KaydyKa U PE3UHBI.

ANKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psiI.
AleTuieH — TNpOCTEWINMI TNPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHUE,
¢u3nyeckue M XMMHUYECKME  CBOHCTBa  (peakUMM  TUAPUPOBAHUA,
raJIOrT€HUPOBAHMUSI, THpATALlMK, TOPEHMS]), IOJyUEHUE U IPUMEHEHHE.

Apenbl. bensos. TokCMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIY
YTJIEBOJOPOAAMHU, TPUHAIIEIKAMMHY K Pa3JINYHBIM KJIacCaM.

[IpupoaHble UCTOYHHMKU YTIE€BOIOPOAOB. [IpUpoaHBIA ra3 U MOIMyTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CrocoOs! nepepaboTku HedTu:
MeperoHKa, KPEeKWHT (TePMUYECKUN, KaTATUTHYECKHUi), mupoius. [IpoayKTs
nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBIIIIJICHHOCTH U B ObITY. KamMeHHbIH
yroJib ¥ IPOAYKTHI €r0 NepepadboTKy.

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB U MX HIPEBPAIICHUMN:
O3HAaKOMJIEHHE C o0paslamH IUIaCTMacC, KaydyKOB M pE3UHBI, KOJUIEKIIMU
«Hedpts» u  «Yromp», MOJETUPOBAHHE MOJIEKYJ YIJIEBOAOPOAOB U
rajJlOr€HONPON3BOIHBIX, IPOBEIECHUE NPAKTUYECKONW  paboThl:  IMOJIyuYeHHE
JTUJICHA U U3yYEHUE €T0 CBOUCTB.

Pacu€rHblc 3aaun.

Boruncienuss mo ypaBHEHUIO XHMHYECKOH peakiuu (Macchl, 00béMa,
KOJIMYECTBA HCXOTHOT'O BEIIECTBA UJIU NTPOTyKTa PEaKLUU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OAHOTO M3 MCXOHBIX BEIIECTB MIIU MPOJYKTOB PEAKIIIH).

KonTpoabHas pabora

2 cemecTp 40 | 18 | 22
Tema 3. Ciuptbl. Denon Kuciopoacoaepxammue oprannyeckue coelnHeHust
AHBI[GFI/II[BI. Kap60HOBI>I€ KHUCJIIOTHI. HpelleHBHble OOAHOATOMHBIC CIIHUPTHI. Meranon u 3TaHOI: CTPOCHUC, JIP. MP
CnoxHbIe 3(UpbI bu3MYeCKne M XUMHUYECKHE CBOMCTBA (PEAKIMW C aKTUBHBIMH METaJJIaMU, 8 2 6 fIP ’

Yrnesoanl

rajJjioreHOBOJIOPOJIaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHbIe CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JIeMCTBUE METAHOJIA U STAHOJIA HA OPTaHN3M YeJIOBEKa.




MHoOroaTOMHbI€ CIHUPTBHL. OTUJIEHIJMKOJIb M TJIMIEPUH: CTPOEHUE,
dbusznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs! peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM uesoeka. [I[pumeHeHue riuiepruHa U STUICHIJINKOJIS.

@DeHoJI: CTPOCHHE MOJICKYJIbI, (pU3MUYECKHEe M XUMHUYECKHE CBOWCTBA.
Toxcuunocts denona. [Ipumenenue denomna.

Anpperuasl M kemownvi. Dopmanpaerny, aueTanbAErHA:  CTPOEHUE,
buznyecKkrue U XUMUYECKUE CBOMCTBA (PEeaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KauEeCTBEHHBIE PEAKIINH ), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHaAs H"
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3NUECKHUE U XUMUUYECKHE CBOICTBA (CBOMCTBA,
oO1ure s Kitacca KUCIIOT, peaKIus 3TepruUKaIiim ), morydeHUue U MpUMEHECHHE.
CreapuHOBas M OJEMHOBAsI KUCIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IeHCTBHUE.

Crnoxnble 3(UpBl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mapomnus
cinoxkHbiX 3¢upoB. Kupbel. ['maponus xupoB. IlpumeHeHue KUPOB.
buonornueckas posb JKUPOB.

VYrneBoabl: cocraB, kiaccuukamus yrieBogoB (MOHO-, Ju- U
nojucaxapuabl). [Mroko3a — mpocTeMIMii MOHOcaxapua: OCOOCHHOCTH
CTPOEHHS MOJIEKYJIbl, (PU3NUECKHE U XUMUUECKHE CBOWCTBA (B3aUMOCHCTBHE C
runpokcugoM menu(Il), okucnenre ammuagyHbIM pacTBopoM okcua cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIOKO3bl), HAXOXKACHUE B IPUPOJIE, IPUMEHEHHE,
o6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nenitonosa kak npupoaHble nonuMepsl. CTpoeHue Kpaxmana u
HesuTrosio3pl.  du3nueckue W XMMUYECKHE CBOWCTBA Kpaxmaia (THIpOJIn3,
KayeCTBEHHAsl peaklys C HOJIOM).

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUMN:
npoBeJieHNe, HAOII0eHHe U OMKMCAaHNE JEMOHCTPAIMOHHBIX OMNBITOB: FOPEHHE
CIHPTOB, KAUECTBEHHbIE PEAKIIUU OJHOATOMHBIX CIHPTOB (OKHCICHUE STaHOJA
okcunom Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
ruapokcugoM Meau(Il)), ampmerumoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u ruapoxkcumom memm(Il), B3ammonelcTBHe Kpaxmana ¢




MOJIOM), TIPOBEJCHHE IMPAKTHUECKOW pabOTHI: CBOWCTBAa pacTBOpa YKCYCHOH
KHCJIOTHI.

PacuérHble 3a1a4u.

Bbruuciienuss 1mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEILECTBA UIIU IIPOLYKTa PEAKLIUHU 110 U3BECTHBIM Macce,
00BbEMY, KOJTMUYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKLIUH).

Tema 4. AMuHaBl. AMUHOKUCIIOTEL. benku

A3oTcoaepIKallue OpraHnyecKue COeAMHEHUSI.

AMHMHOKHUCIOTBI ~ Kak  aM(OTEepHBbIE  OpPraHMYECKHE  COCIUHCHMUS.
Ou3nyecKkue U XMMHYECKHE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpE TIHIIMHA).
buonorndyeckoe 3HaueHE aMHHOKHUCIOT. [lenTuapl.

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COeIMHEHU. [lepBuyHas,
BTOpPUYHASI U TPETUYHAsI CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, JCHATypaltsl, KAUeCTBEHHBIC PEaKI[MH Ha OeNIKH.

OKCcIeprMEHTAIbLHbBIE METOABl M3VYEHHS BEIIECTB M MX NIPEBPAILCHMIA:
H3.6JIIOI[€HI/I€ " OIINCaHHUuC HeMOHCTpaHI/IOHHBIX OIIBITOB: ,Z[GHaTypaI_II/I}I 6GJIKOB
MIPU HArPEBAHMH, IIBETHBIC PEAKIIMH OCITKOB.

JIP, MP,
TP

Tema 5. IInactmaccsl. Kayuyxku.
Bonokna

BbicokomosieKyJIIpHBIE COeINHEHUS

OCHOBHBIE TOHATHS XMMHHU  BBICOKOMOJIEKYJIIPHBIX ~ COEIMHEHMIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEIHSA
MoJIeKyJIsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJMMEpPU3aIUs U TOJIMKOHICHCALIHSL.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YUYEHUs BEHIECTB U MX NPEBPALLICHUMN:
O3HAKOMJICHHE C 0Opas3llaMu TPHUPOJHBIX U KCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yKOB.

MeXnpeAMETHBIE CBS3H.

Peanu3zanusi MeEXNpEeIMETHBIX CBSI3€H NpPU H3YYEHHH OPraHUYeCKON
XUMHUHM OCYIIECTBIISIETCS dYepe3 HCIOJIb30BAaHUE KakK OOIIMX eCTECTBEHHO-
HAy4HbIX [TOHATUHN, TaK U MOHATHUM, SBISAIOMINUXCA CUCTEMHBIMH JJISI OTJIEIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHblE TOHATHSA: SIBJICHUE, HAy4dHbIM (akT,
TUIOTEe3a, 3aKOH, TEOpHS, aHAIM3, CHHTE3, KIACCU(PUKALUS, TEPUOIUIHOCTS,
Ha0JII0/IeHUE, U3MEpPEHHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

JIP, MP,
I1P




Oduzuka: Marepusi, SHEprus, Macca, aToM, OJJICKTPOH, MOJIEKyJa,
SHEPreTUYEeCKH YPOBEHb, BEHIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE
BEIeCTBa, (PU3NUECKIE BETUIHHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTMYECKH aKTHBHBbIC BellecTBa (OENKH, YTJIEBOIBI, KHUPHI,
(bepMeHTHI).

leorpacdus: MuHepanbl, TOpPHBIE TMOPOABI, TOJE3HBIE WCKOMACMEIE,
TOTIMBO, PECYPCHI.

TexHONOTHSI: MHIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TIperapaThl, MaTepraIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

Tema 6. CTpoeHne aTOMOB.
[lepronnueckuii 3aK0H U
[lepnonnueckas cuctemMa XMMHUYECKUX
anemenToB 1. 1. Menneneepa
Crtpoenue BemniecTBa. MHOTOOOpasue
BEILECTB

XUMHUYECKUE Peakiuu

Teoperuyeckne 0CHOBbI XMMHH

XuMuyeckuil 3nemMeHT. AToM. Sapo atoma, HM30TONBL. JJIEKTpOHHAas
0001109Ka. DHEPreTUYECKHE YPOBHH, MMOyPOBHHA. ATOMHBIE OpOHUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/IeICHUs JIEKTPOHOB 10 OPOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUs aTOMOB.

Ilepuognueckuii 3axkoH u Ilepuoaudyeckas cucreMa XUMHUYECKHX
snementoB J[. W. MenaeneeBa. CBsi3pb NEPUOAMYECKOrO 3aKOHA U
[lepuonnueckoit cucremsl xumuyeckux d3yemeHTtoB J[. U. MenaeneeBa c
COBPEMEHHOM TEOPUEH CTPOEHHUS ATOMOB. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BELIECTB 11O
rpyIIaM U repuoaam. 3Ha4eHUE NEPUOINYECKOIO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKast CBsI3b. BUAbl XUMHUYECKON CBS3U
(KoBaJIeHTHAs HETOJIApHAs U MOJISIpHAs, HOHHAs!, MeTaJuThueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONH XHMHUYECKOH CBs3M (OOMEHHBIH W JOHOPHO-
akmenTopHbIi). BomoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenensb okucieHus. MloHbl: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOIO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUNbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTbH CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremMax. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.
MaccoBas 10Jis1 BeIEeCTBa B pacTBOPE.

10
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Knaccudukanus  Heopranumueckux — coequHeHuidd.  Homenxiatypa
HEOPraHWYECKUX BEINECTB. ['eHeTMdecKass CBsA3b HEOPraHWYECKHX BELIECTB,
IPUHAJIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumudeckass peaknus. Kiaccupukamwss XUMHYECKHMX pEakIuil B
HEOPraHMYECKON U OpraHMUYECKON XUMHUU. 3aKOH COXpPaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHMs U IPEBPALICHHS DHEPTUU IIPH XMMHYECKHUX PEaKIHIX.

CkopocTh peakuuu, e€¢ 3aBHCHUMOCTb OT pa3JIUYHBIX (DaKTOpPOB.
OOpatumblie peakiuu. XUMHUYecKoe paBHoBecue. DakTOpbl, BIUSAIONIME HA
COCTOsAHME XUMHUUIecKoro pasHosecus. [Ipunnun Jle Ilarense.

OnexTponuTHueckas auccouuanus. CuiabHble M ciaalOble 3JIEKTPOIMTHIL.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCIIas, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHMsI BELIECTB U MX NPEBPAIICHUMN:
nemoHcTpanus Tabnun «llepuonuyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
W. MenpeneeBa», U3ydeHne Mojieneil KpUCTAIUTMYECKUX PEIETOK, HAOII0IeHHE
U OIMCaHWE JEMOHCTPAllMOHHBIX U Ja0OpPaTOPHBIX OIBITOB (pa3joXkKeHHe
IIEPOKCUZA BOAOPOJA B MPUCYTCTBHM KaTaJIM3aTOpa, OIPENEICHUE CpEabl
pPacTBOPOB BEUIECTB C ITOMOLIBI0 YHHMBEPCAJIBHOIO HMHAMKATOPA, pEeaKkLuu
HMOHHOTO OOMEHa), MPOBEeIEHUE MPAKTUYECKON padoThl «BiusHue pa3indHbIX
(akTOpPOB Ha CKOPOCTh XMMHUYECKON PEAKLIUNY.

PacuérHeble 3a1a4u.

Pacy€rel 1O ypaBHEHMAM XUMHUYECKUX pe€akUUd, B TOM YHUCIE
TEPMOXMUMHYECKHE PACUEThI, PACUETHI C MCIOIB30BAHUEM IOHSITHS «MacCOBast
JI0JIS1 BEIECTBAY.

Tema 7. Meramisl. Hemerayuisl. CBs3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIECTB

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxenne HemetaioB B Ilepuoanueckoit cucreme
xummudeckunx dneMeHToB [[. M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB.
®dusnyeckue CBONCTBA HEMETAIIOB. AJUTIOTPOINHUS HEMETAIOB (Ha TpHMEpE
KHCTIOpoJia, cephl, (hocdopa u yriieposaa).

XUMHYECKUE CBOMCTBA BAXKHEHIITMX HEMETAIOB (TaJIOTEHOB, CEPBI, a30Ta,
dochopa, yrmepoga W KpeMHHS) U HMX  COCIMHEHUH  (OKCHIOB,
KHCIIOPOJICOIEPIKALIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHH).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIUHECHUM.

JIP, MP,
TP




Meransl. [Ionoxxenue merauios B [leproauyeckon cucteMe XUMUYECKUAX
anemeHToB J[. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000I0UEK
aToMoB MeTayuioB. O0mue gusnueckue cBoiictsa Metamio. CIIaBbl METAIJIOB.
DIJIEKTPOXUMHUYECKUI PSAJl HAPSHKEHUH METAIIIIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METANIOB (HATpUM, Kallui, KaabluH,
MarHui, aIIOMUHUN, IIUHK, XPOM, KeJIe30, MEJIb) U UX COSTUHEHUH.

OO6m1me crocoOb! momydeHus: MeTauioB. [IpaMeneHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUMN:
U3y4YeHHE KOJUIeKIUU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEUICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4, HAOMIOJCHUE M OMHCAaHUE IEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOIEHCTBHE THAPOKCUIA AITFOMUHHUS C paCTBOpaMHU
KHCJIOT U IIEJI0Uel, KaUeCTBEHHBIE PEaKMi Ha KaATUOHbBI METAJJIOB).

PacuérHble 3a1aun.

Pacuérel Macchl BeriecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce WIN 00bEMY OJAHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEIIECTB UMEET MPUMECH.

Tema 8. XuMUA U KU3HDb

XuMHuS U KU3Hb

Ponp xumun B 00ecieYeHIH SKOJIOTUUECKON, YHEPTeTUYECKON U TTHIIIEBOM
0€30MacHOCTH, Pa3BUTUN MEAWIHHBL. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKIUM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUNAX [POMBIIUICHHOTO
MOJTYyYECHHS] BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEpPUAJIOB: BAKHEWILIME CTPOUTEIIbHBIC
MaTtepualibl, KOHCTPYKUIMOHHBIE MaTepualbl, KpPAaCKH, CTEKJIO, KepamHKa,
MaTepHuabl Uil 3JIEKTPOHUKH, HAHOMATEepUalibl, OPraHMUECKUE U MUHEpaIbHBIC
ya0OpeHUsI.

XuMHS U 3I0pOBbE YEIOBEKA: MpaBUjla HUCIOIb30BAHMS JIEKAPCTBEHHBIX
mpemnaparoB, NpaBuiIa OE30MaCHOTO WCIOJIb30BaHUS TMPENapaToB OBITOBOU
XHUMHU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHRIE CBI3H.

JIP, MP,
I1P




Peanuzanus MeXNpeIMETHBIX CBS3€M MpH U3yd4eHUH oOmed u
HEOpraHu4yecko XxuMuH B 11 Ki1acce oCyIecTBIsSETCS Yepe3 UCTIOIb30BAHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHA, TaK W TOHSATHH, SBIISIOIIAXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecCTBeHHO-HAYYHbBIE TIOHATHS: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpus, aHAINW3, CHUHTE3, KIaccUpUKalusi, NEPUOAUYHOCTb, HaOJIO/EHNE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®du3uKa: Marepus, SHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOI, pPaJuO0aKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKUM YpPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHUE BeUIeCTBa, (PU3NYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, OHKOcucTeMa, Ouocdepa, Makpo- Hu
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, TOJE3HbIE HCKOMAaeMbIe,
TOIUIMBO, PECYPCHI.

Texnonorus: XUMHUYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprs,
MIPOU3BOCTBO CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035ICTBEHHOE
MIPOU3BO/JICTBO, MUIIeBast MPOMBIIIIEHHOCTb, dapmanieBTHUYECKaAs
MPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETUUYECKHUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKLIHOHHBIX MaTepuaioB, ANEKTPOHHAs MIPOMBIIIJICHHOCTD,
HAaHOTEXHOJIOTHUHU.

JAnddepeHninpoBaHHbINi 3a4eT

HUTOTI'O no kypcey:

48

22

26




3. YcioBus peajm3aiuy NporpaMmbl 001eo0pa3oBaTebHON JUCHUUIIIMHBI « XUMHS»

3.1. Ocnamenue y4eOHOro kabuHeTa

JlocTiokeHre OCHOBHOM IENIM M3YYCHHS Kypca: «XuMus» TpeOyeT obecreueHus
WH(OPMAIIMOHHO—TEXHUIECKIUMH PECYPCAMH.

J1s1 ipoBeIeHNs! JIEKLIMOHHBIX 3aHATUI UCTIONB3YIOTCS IIPOEKTOP, HOYTOYK.

Kpome Toro, amns 3pPpeKTUBHOTO U KaYECTBEHHOTO MPOBEICHUS 3aHATUI HUCIOIB3YeTCs
MyJIbTUMEANIHOE o0opynoBaHue. B kauecTBe HArIsAHBIX MOCOOMI HCIONB3YIOTCS ydeOHbIE
¢mibmer u LIOP.

3.2. UndopmanmonHoe obecriedeHre peaan3anun NporpaMmmbl

OcHnogHnasa numepamypa.
1 Xumus I'abpuensn O.C., 10 AKIIMOHEpPHOE 00IIECTBO
Octpoymos N.T"., "NU3narenbCcTBO
Cnagkos C.A. "[Ipocsenienue"
2 Xumus I'abpuensn O.C., 11 AKIIMOHEpHOE 001IECTBO
Octpoymos N.T"., "NU3narenbCcTBO
Cnankos C.A. "[Ipoceenienue"”

JlonoJHUTeIbHAA JINTepaTypa:

HNudopmaunonnbie pecypcebi:
1. hvsh.ru — XXypHan « XuMust B IKOJIe».
2. https://postnauka.ru/themes/chemistry — iekmuu mo XuMuu Ha caite
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHbIi TPOeKT «1eMeHTHI O0JIBIION HAyKn» ((U3UKaA, XUMHUS,
MaTeMaTHhKa, aCTPOHOMHUSI, HayKHU O KU3HHU, Hayku o 3emie). HoBocTu Hayku, KHUTH,
HAYYHO-TIOMYJISPHBIE CTAThU, JICKITUH, YHITUKIOICIHH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nTONyJsipHOTO XypHana «[lorenuuan». Xypnan uspaéres ¢ 2005 ., ¢
2011 r. — paznen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CallT Hay4yHO-TIOMYJISIPHOTO KypHaJla « XUMUS U *KU3HbY». XKypHan uzmaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas AIEKTPOHHAS OMOIMoTeKa XuMudeckoro nopraia «Chemnety, cogepxut
yueOHbIe 1 MTHPOPMALMOHHBIE MaTepHAaIbl AJIs IIKOJIBHUKOB U yuuTeneil. B neit
MO>XHO HaTH YUYCOHHKH 110 OOIIeH M HEOPTAaHMYECKOW XUMUU, OPTaHUYECKON XUMUH,
MyJIbTUMEANaMaTePHAIIbI, & TAKXKE 3a/1a9U XUMUYECKUX OJTMMITHA]] C PEIICHUSIMH,
3aJ]a4i BCTYIUTENbHBIX IK3aMEHOB JJIs1 aOUTYPHUEHTOB.

4. KOHTPOJIb U OLleHKA 0CBOEHMs 00111e00pa30BaTeNbHON TUCHUINIMHBI « XUMHS»

KOHTpO.HI: U OLCHKa pE3yJIbTaTOB OGy‘-IGHI/I}I OCYHICCTBIIACTCA IPCIIOAABaTCIICM B
nporecce TPOBENEHHS TMPAKTUYECKUX 3aHATUH, TECTHPOBAHHUS, BBIIIOJHEHHUS MPOEKTOB,
I/ICCJ'IGI[OBaHI/II\/'I. PeByHBTaTBI O6y‘I€HI/I$I OIPCACIIA0T, YTO O6yanOH_II/I€C}I JOJDKHBI 3HATh,
NIOHUMATh U JISMOHCTPHUPOBATH 110 3aBEPIICHUIO N3YyYCHUS TUCIIUILTHHEIL.

Jisi  TpOMEXYTOYHOW aTTecTallMd M TEKYIIEro KOHTposis  00pa3oBaTeNbHBIM
yupexaeHueM co3gatorcs (oHasl orneHouHbIX cpeAcTB (POC). ®OC BrimovarOT B cels
neaarortycCKuC KOHTPOJIbHO-OLNCHOYHBIC MATCpuajibl, MPCAHAZHAYCHHBIC [JIS1 OIIPCACIICHUS



COOTBETCTBUSl (WJIM HECOOTBETCTBHS) WHIWBUIYAJbHBIX OOpa30BaTEIbHBIX JAOCTH)KCHUMN
OCHOBHBIM I1OKa3aTeNsIM PE3yJIbTaTOB MOJTOTOBKH.

Pesynbrarer oOyueHus

Kputepuu onenku
pe3yibTaroB

DOpMBI U METOBI
KOHTPOJIA U OLICHKU
pe3yJabTaTOB 00YUCHUS

ITP1) cdopmMupoBaHHOCTH
MPECTABICHUN: O XUMHUYECKOMN
COCTABJISIOLIEN €CTECTBEHHOHAYYHOU
KapTHUHBI MUPa, POJIM XUMUU B
MMO3HAHUHU SIBJICHUI MPUPOJIbI, B
(OpMUPOBAHUM MBIIIICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (yHKIIMOHATHLHOM
IrPaMOTHOCTH, HEOOXOIUMOM JJIst
pelieHust IpaKTUYECKHUX 3a/1a4 1
HKOJIOTMYECKH 000CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cpee;

Pemenue yueGHO-
MI03HABATEIbHBIX U YICOHO-
NPaKTUYCCKUX 3a/1a4

Ornpoc NUCbMEHHBIN U
YCTHBIU.

TectupoBanue.
Pedepar. Kontponbhas
pabora.
HuddepennrpoBanHbIi
3auer.

[1P2) BnageHne CUCTEMON XUMHUUECKHUX
3HaHUH, KOTOpasl BKIKOYACT:
OCHOBOIIOJIATrafoIIHNe MOHATHS (... ),
TEOPUHU U 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOEHUA OpraHnYecKux Bemects A.M.
bytneposa, TeopHst dIIEKTPOIUTUIECKOU
JUCCOLUAIUH, TIEPUOTUIECKHUM 3aKOH
J.. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUH,
(bakTonornueckue CBEACHMS O
CBOMCTBAX, COCTaBE, MOIYYEHUH U
0€301acHOM HCII0Ib30BAHUH
BOKHEUILIMX HEOPTraHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY U
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

Pemenue yueGHo-
IIO3HABATCIIbHBIX U y‘IeGHO-
NPaKTUYCCKHUX 3a/1a4

Onpoc NUCbMEHHBIN 1
YCTHBIM.

TectupoBanue.
Pedepat. KonrponpHas
pabora.
JuddeperurpoBaHHbBIIH
3ayer.

ITP3) copMHupOBaHHOCTH YMEHHIA
BBISIBIISITH XapaKTEPHBIC IPU3HAKU
B3aMMOCBSI3b H3yUCHHBIX TTOHSATHIA,
IPUMEHSATH COOTBETCTBYIOIINE TOHATHS
IIPU OTIMCAHUH CTPOCHHUS U CBOMCTB
HEOPTraHNYECKUX M OPraHUYECKIX
BEIIIECTB U UX MPEBPAILECHUH; BBISBIATD
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMH U TIPEICTABICHUIMU IPYTHX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

Pemenue yueOHO-
MI03HABATEIbHBIX U YICOHO-
NPaKTUYCCKHX 3a/1a4

Ornpoc NUCbMEHHBIN U
YCTHBIU.

TectupoBanue.
Pedepar. Kontponbhas
pabora.
HuddepennmpoBanHbIit
3auer.

[1P4) chopmMHupOBaHHOCTh YMEHUI
HUCITIOJIb30BAaTh HAMMCHOBAHUA
XUMHYECKHUX COCTUHEHHM
MEX1yHapOAHOIO COI03a
TEOPETUYECKON U MPUKIAJTHON XUMUU U

Pemenue yueGHo-
IIO3HABATCIIbHBIX U y‘IeGHO-
NPaKTUYECKHUX 3a/1a4

Onpoc NUCbMEHHBIN 1
YCTHBIM.
TectupoBanue.
Pedepat. KourponpHas
pabora.




TPUBUAIILHBIC HA3BAHHS BAKHEHIITHX
BEIIECTB (3TUIICH, alleTUIICH, TIIUIEPUH,
¢benon, hpopmanbaerua, yKCycHas
KUCIIOTA, TIIUIIMH, yTrapHBIH ras,
YIJICKUCIIBIN Ta3, aMMHaK, TalieHast
U3BECTh, HETAIlICHAs] H3BECTh, TUTHEBAs
CO/ia ¥ IPYTHX), COCTABIISITH (POPMYJIBI
HEOPraHMYECKUX M OPraHHYeCKUX
BEILIECTB, YPABHEHHS XUMHUYECKHX
peaxiuii, 00BSICHATH UX CMBICIT;
MOJTBEPIKAaTh XapaKTePHbIC
XAMHYECKUE CBOICTBA BEIIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMU
Y 3aIIHCSAMH YPAaBHEHUH XUMHYECKUX
peaKuuii;

JuddepeHurpoBaHHbINH
3a4er.

I1P5) copMHupOBaHHOCTH YMEHHIA
YCTaHABJIUBATh IPUHAJICHKHOCTD
M3YUYEHHBIX HEOPTaHUUECKUX U
OpraHM4YeCKHUX BEIIECTB K
OnpeJIeJICHHBIM KJlaccaMm U rpynmnam
COEMHEHHH, XapaKTEPU30BaTh UX
COCTaB U Ba)KHEHUIIIHE CBOICTBA;
ONPEACIISITh BUAbl XUMHUYECKUX CBS3EH
(KoBaJICHTHAs, MOHHAs, METaJUTHYeCKas,
BOJIOPOHAS ), TUITHl KPUCTAJUTHYECKUX
PEIIETOK BEIIEeCTB; KiIacCu(UIUpPOBaTh
XUMHYECKUE PEaAKIIUH;

Pemenue yueGHO-
MI03HABATEIbHBIX U YICOHO-
NPaKTUYCCKUX 3a/1a4

Ornpoc NHUCbMEHHBIN U
YCTHBIU.

TectupoBanue.
Pedepar. Kontponbhas
pabora.
HuddepennmpoBaHHbIi
3auer.

[1P6) BnageHre OCHOBHBIMU METOaMH
HAyYHOTO MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIIIOICHME,
U3MEpEeHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

Pemenue yueGHo-
IIO3HABATCIIbHBIX U y‘IeGHO-
NPaKTUYECKHUX 3a/1a4

Onpoc NUCbMEHHBIN U
YCTHBIM.

TectupoBanue.
Pedepar. KonrponpHas
pabora.
JuddeperurpoBaHHBINA
3ayer.

I1P7) cdopMUpOBaHHOCTH YMEHHIA
MIPOBOAUTDH PACUEThI [0 XUMUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMHUYECKUX
peaKkuuii ¢ UCIOJIb30BAHUEM
(bU3MYECKUX BEINYMH,
XapaKTepU3yIOIINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacCHI,
o0beMa (HOpMaJibHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHSATHSI PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM;

Pemenue yueOHO-
MI03HABATEIbHBIX U YICOHO-
NPaKTUYCCKHX 3a/1a4

Ornpoc NUCbMEHHBIN U
YCTHBIU.

TectupoBanue.
Pedepar. Kontponbhas
pabora.
HuddepennmpoBanHbIit
3auer.




I1P8) copMHupOBaHHOCTH YMEHHIA
TUTAHUPOBATH U BBITIOJIHATH
XUMHYECKUN SKCIIEPUMEHT
(IpeBparieHust OpraHNYECKUX BEIIECTB
[IPY HarPEBaHHH, TIOyYEHUE ITUIICHA U
W3yYEHHUE ero CBOMCTB, KAYECTBCHHBIC
peaKIiK Ha ajibJICTH/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; ICHATypaIHsI
OEJIKOB IPH HAarpeBaHHH, IIBETHbIC
peakiuu OEeITKOB; IPOBOANTH PEAKIIUU
MOHHOT'O 00MEHa, ONPeNesITh CPEIy
BOJIHBIX PACTBOPOB, KAUECTBCHHBIC
peakiuu Ha cynbhaT-, KapOoHaT- U
XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHS,
peaTh SKCIEpUMEHTAIBHBIC 3a/1a41 110
temaMm "Meramiel" u "Hemeramis") B
COOTBETCTBHUH C MMPABUIIAMH TEXHUKHU
0€30IacHOCTH IIPU OOPAIICHUH C
BEIIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM; TIPEICTABIISTH
pe3yabTaThl XUMHYECKOTO
SKCIEpUMEHTa B (popMe 3arucu
YPaBHEHU COOTBETCTBYIOIIMX PEAKIIUNA
1 GOpPMYJIMPOBATH BHIBOJIBI HA OCHOBE
3THX PE3yJIbTaTOB;

[IpuMeHeHue Ha IpaKTUKE
IIOJIyYEHHBIX 3HaHUN U
YMEHUU

Ornpoc NUCbMEHHBIN U
YCTHBIM.

TectupoBanue.
Pedepar. Kontponbhas
pabora.
HuddepennmpoBanHbIit
3auer.

I1P9) copMHpOBaHHOCTH YMEHUS
aHAIN3UPOBATh XUMHUECKYIO

Pemenue yueOHO-
MI03HABATEIbHBIX U YICOHO-

Ornpoc NHUCbMEHHBIN U
YCTHBIU.

nH(OPMAIIHIO, TTOTy9aeMy0 U3 Pa3HBIX | MPAKTUYECKUX 33]ad TectupoBanue.

HWCTOYHHUKOB (CPEICTB MacCOBOM Pedepar. Kontponbras

uHpopmanuu, cetb IHTepHeT 1 pabora.

pyrue); HuddepennrpoBanHbIi
3ayer.

ITP10) copMupoBaHHOCTH YMEHHI Onpoc MUCbMEHHBIN 1

COOTFOIATh MPaBUIIA SIKOJIOTHUECKU YCTHBIN.

11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TectupoBanue.

TPYIOBOM JEATENBHOCTH B LIEIAX
COXPAHEHHUS CBOETO 370POBbs U
OKPY’KaloIlled PUPOJIHOMN CPEBI;
YYHUTHIBAaTh ONTACHOCTH BO3JICHCTBUS Ha
YKUBBIC OPraHU3MBbI OIIPEIEICHHBIX
BELICCTB, TIOHUMasi CMBICJI ITOKA3aTeNs
MpEeAEIbHON IOy CTUMOU
KOHLIEHTPALINN;

Pedepat. KonrponpHas
pabora.
JuddeperurpoBaHHbBIH
3aYer.

[TP11) nnst oOyvaronuxcs ¢
OrpaHU4YCHHBIMH BO3MOKHOCTAMU
3I0POBbsI: CHOPMUPOBAHHOCTH YMCHUS
MNPUMCHATH 3HAHUSA 06 OCHOBHBbIX
JOCTYITHBIX METOJIaX TIO3HAHUS BEIIIECTB
U XUMHUYCCKUX HBHGHHﬁ;




[TP12) nnst cnensix ¥ CIa00BUISALIINX
oOyyJaronuxcsi: chOpMHUPOBAHHOCTH
YMEHHUS UCIOIB30BaTh pelbeHO
TOYCUHYIO cUCTeMy 0003HaueHwmit J1.
Bpaitns i 3anucu XuMUYECKUuX

dhopmyi.

JIP. JIn4HOCTHBIE pE3yJIbTAThl B YACTH:
1) rpask1aHCKOTO BOCIUTAHUS

2) maTpUOTHYECKOTO BOCITUTAHHUS

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS
4) 5CTEeTUYECKOT0 BOCIIUTAHUS

5) ¢pu3HUECKOTO BOCTIUTAHUS

6) TPyZIOBOTO BOCITUTAHUS

7) 9KOJIOTHYECKOTO BOCITUTAHUS

8) LICHHOCTH HAYYHOT'O TO3HAHUS

3HaAIOT OCHOBBI I'PAXKIAHCKON
UJEHTUYHOCTH —4YyBCTBA
ropJI0CTH 3a cBOIO Poauny,
3HAHUE 3HAMEHATCIbHBIX JIJIS
OrtedecTBa HCTOPUUYECKUX
COOBITHI1; TIOOOBH K POAHOMY
Kparo 1 Masion Ponune,
YBaXaloT KyJbTypy U
Tpaauuuii HapoaoB Poccuu u
MHpa; yBaXXaroT
rOCYIapCTBEHHBIE CUMBOJIBI
P®. lemoHCTpUpYIOT
MMOBEICHHE, IOCTOMHOE
rpaxxaanuHa PO. IIpossistor
AKTUBHYIO KU3HEHHYIO
MO3ULINIO, YBAKEHUE K
HaIlMOHAJIbHBIM U
KYJbTYPHBIM TPaJAULIUSIM
HapoaoB POD.

Y4acTByIOT B BOEHHO-
MaTPUOTUYECKUX
MEpPOTIPUATHSIX;
JIEMOHCTPHUPYIOT TOTOBHOCTh
K MCIIOJTHEHUIO BOMHCKOM
00sA3aHHOCTH.
BzaumopeiicTByroT ¢
oOydJaronuMucs,
MPENoIaBaTesIs MU B XOJE
o0y4JeHus

IToummarot nteaHocTH 30K,
OMAaCHOCTH BPEIHbBIX
MIPUBBIYEK, COOTIOIAIOT
npaBuia 6€30MaCHOCTH B
oOpaleHuy ¢ BEeIIeCTBaMHU B
OBITY.

HaOmronenue 3a
JESITEIIbHOCTBIO
oOyyaromierocs B
MPOIIECCE OCBOCHHUS
o0OpasoBarenbHON
POTPaMMBI.
Nutepnperanus
pE3yNbTaToOB
HaOJIFOJEHUIT 3a
JESITEIIbHOCTBIO
oOyyaromerocs B
MPOIIECCE OCBOCHHUS
o0OpazoBarenbHON
POTPaMMBI.
VYcenemHoe
POXOXKJICHHE yUeOHOM
MPAKTUKU.

Yuactue B
KOJUIEKTUBHBIX
MEPOTPHUITHSIX,
MIPOBOAMMBIX Ha
Pa3ITUYHBIX YPOBHSX.
HuddepennmpoBanHbIit
3auer.

DK3aMeH.

MP1) 6a30BbIC TOTHUECKHUE TCHCTBUS

OrnpenenstoT uenu
JEeSTENIbHOCTH U MTapaMeTphbl
UX JOCTHKEHHUS.
Hcnonp3ytoT npremMbl
JOTHYECKOTO MBILIICHUS JUIS
pelieHus 3aiad,

YMEIT yCTaHaBINBATh
MPUYNHHO-CJIEICTBEHHBIE
CBSI3H

HabGmronenue 3a
CIIOCOOHOCTBIO U
TOTOBHOCTBIO K
CaMOCTOSITCIIEHOMY
MOWCKY METOJIOB
pelIeHus
MPAKTUYECKHX 3a7ad.




MP?2) 6a30BbI€ UCCIIEIOBATELCKIE
JNIEUCTBUS

VY4acTByIOT B yueOHOM
HICCIIEN0BATEILCKON U
MIPOEKTHOM ESATEIbHOCTH

Pecdepatsl, mpoekTHBIE
Y HCCIIC/IOBATEIILCKHUE
paboTtsl. Pemenne
3a1aq

MP3) pabota ¢ unpopmanueit

Bnageror HaBBIKAMU ITOUCKA
1 00paboTKu nH(pOpPMAITUH.
Bri6uparot popmer
IIPEICTABICHUS
MOArOTOBJIEHHOMN
uHpopmaruu

[Toaroroska
pedepaToB, T0KIIAI0B,
KypcoBoe
MPOEKTUPOBAHUE,
UCTIONTb30BaHUE
AIEKTPOHHBIX
HUCTOYHUKOB.
HaOmronenue 3a
HaBBIKAMU pabOTHI B
r100aJbHBIX,
KOPIIOPATHBHBIX U
JIOKaJIbHBIX
UH(POPMALIMOHHBIX
CETSIX.

MP4) yHuBepcaabHbIMU
KOMMYHUKaTHUBHBIMH J€HCTBUAMU

Bnaneror ymeHussMu
BBICTAMBATh KOMMYHHKAIIHIO,

HaOmronenne 3a
00IIIeHreM B MpoIecce

y4aCTBOBATh B ATUCKYCCHHU, B ITpo1ecce
COTJIaCOBBIBATh MO3HUIIUU MIPH | COBMECTHOM
O6M€H€ MHCEHUAMHU ACATCIIBHOCTU
MPS5) yHuBepcabHIMU Bnanerot HaBbIKamMu Nutepnperanus
PEryJIsATUBHBIMU JEHCTBUIMU CaMOKOHTPOJI, pe3yabTaToB
MJIAHUPOBAHUS CBOEH HaOJIFOEHUIT 3a
ACATCIIbHOCTHU ACATCIIbHOCTBIO

oOyyaromerocs B
MPOIIECCE OCBOCHHUS
o0OpasoBarenbHON
POTrPaMMBI
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