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Pabouas nporpamma ofmeoBpazorarenpioro yuednoro npemvera BYIL0O4 Xuwnx paapaborana
B COOTBETCTEMH ¢  MeIepalbHBIM  IOCYAAPCTBEHHEIM obpazoraTeabnEN  crammaprom  COO.
yreepacacnnsngs  Tpuxason Musuncrepersa obpazosanuA W Hayke Pocchitckoit Dejepannn or
17.05.2012 Ne 413 ¢ wusmeneunsmm  » AOTIOTHCHHAMY,  DeJCPATLHEIM  FOCY/I8DCTREHHBIM
00pazoBATELHEIM  CTAHIAPTOM CPeiHero  npodieccHoHAThHOTO  0OpaloBakns, VTBCPRIACHHbIM
npukazom Mumncrepersa npocseuenus Poceniickolt ®eaepanun or 12 gexabps 2024 r. N 872
(3apcrucTpuposan MunnerepeteoM oCTHINH Poccuiickolt  Demepannn 21.01.2025,
perncTpannonnsil Ne 80985) mo cneumamenoctn 26.02.03 CyaoBomaenne. npunmepsoli padouer:
nporpammMoii  obimeoGpaszoBarensHoll  AHCIHIIHEL Juit TIPOQECCHOHAIBHBIX  OOPAZOBATEITLHEI
oprakmsamiii u [lonoxenmenm 06 ocnosroli obpasosarensHoili APOIpaMMe — NporpaMMe ToATOTOBKI
CENHanuCTOR cpeanero ssena ([lpakaz Ne 394 ot 22.04.2026), ¢ yuérom Crparerny Pa3BHTHSI
socnHTanus B Pocentickoit Dexepamn na fnepHox o 2030 rosa.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA
BVYIIL.04 XUMUSA

1.1. Mecto Yy4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHOWH npodeccHOHATbHOM
o0pa3oBaTe/IbHOM MPOrPaMMbI

Oo6meoOpa3oBatenbHblii  yueOHbIn npeamer «bBYIL.04 Xumus» sBisercs o00s3aTeIbHON
yacThio 001Ie00pa3oBaTebHOTO IUKIa oOpa3oBaTtenbHOil mporpammbel CIIO B cooTBercTBUU
¢ ®T'OC CIIO no cneunansHoctu 26.02.03 CynoBoxeHUE.

1.2. llesn ¥ muIaHUpYyeMble Pe3yJabTAThl 0CBOECHHS YU4eOHOI0 NMpeaMeTa:
1.2.1. lesu u 3aga4mn y4eOHOI0 npeaMeTa

Conepsxkanue mporpammbl 001eo0pazoBaTenbHOoro yueonoro npeamera «bYIL.04 Xumus»
HAIpPaBIEHO Ha JOCTHKEHUE PE3yJIbTaTOB €€ M3yueHusi B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom mpodeccuonansuoit HanpapieHHoctn OI'OC CIIO w Ha AOCTHXKEHHE IIeNei
U 3ajau:

- (QopMupoBanue y OOydalOIIMXCA TMPEACTaBICHUS O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI TMPUHATHS pEHICHUH B KU3HEHHBIX
Y TIPOU3BOICTBCHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MTOBEACHUS B PUPOIHOM Cpejie.

3agaun:

- chopmupoBaTh TMMOHUMAHUE 3aKOHOMEPHOCTEH TIPOTCKAHUS XHMHUYECKUX IPOIIECCOB
U SBJICHUM B OKpYyXKalolleld cpeae, LEJIOCTHOM Hay4HOW KapTHUHBI MHUPA, B3aHMOCBSA3U
Y B3aMMO3aBHCUMOCTH €CTECCTBCHHBIX HAYK;

- pa3BUThb YMEHHUS COCTaBJIATh (POPMYIBl HEOPTaHHMUYECKUX M OpPraHMYEeCKHX BEIIECTB,
YpaBHCHUS XWMHYCCKHX pEaKIud, OOBSICHATh WX CMBICT, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

- copMHupOBaTH HABBIKM MPOBEIACHUS NPOCTCHINNX XUMHYECKHUX OSKCICPUMEHTAIBHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUl OE30MacCHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
000pyI0BaHUEM;

- pa3BUTh YMEHHUSA HCIOIb30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa W3 pazIUYHbIX
HUCTOYHUKOB;

- chopMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATETHHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

- copmMupoBaTh MOHMMAHHE 3HAYMMOCTH JIOCTHDKCHUH XMMHUYECKON HAYKH M TEXHOJIOTHH
JUTSL pa3BUTHS COIIMATTBHOM U TPOU3BOJCTBEHHOMN Cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMS 0011€00pa30BaTeIbHOr0 y4eOHOro mnpeamera
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue yueOHbIi mpeamer umeet npu popmupoBanuu u pazsutiun OK u T1K.



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHII Ui

IInanupyemsle pe3yjbTaThbl 00y4eHH

Oo0mue

IMpeamerHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

B yactu Tpy10BOro BOCIUTaHHUS:

- TOTOBHOCTb K TPY/ly, OCO3HAHHWE LIEHHOCTU MacTEepPCTBa,
TPy IoIro0ue;

- TOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOTHYECKON
U COLMaJIbHON HAMpaBIEHHOCTH, CIIOCOOHOCTD
WHHUIMMPOBAThH, IUTAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJHATH TaKYIO JIEATEIbHOCTH;

- HHTEPEC K pa3andHbIM cpepaM npodeccuoHaIbHOM
JESITEIbHOCTH.

OgnajieHre yHUBEPCATbHBIMH YICOHBIMH
MO3HABATEJILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CAaMOCTOATEJIBHO (POPMYITUPOBATh U aKTYaIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS
JUIsL CpaBHEHU S, Ki1accuuKauu 1 00001eHHS;

- OTIPENIENSATh LENN AEATEIbHOCTH, 3a/1aBaTh TapaMeTphbI
U KPUTEPUH UX JIOCTHIKCHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEUHS

B PacCMaTPHBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBHI B JIESITEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB IIEJISIM, OIICHUBATh PUCKH
MOCJEICTBHM JeSITeIbHOCTH;

- pa3BUBATh KPEATHUBHOE MBIIILUICHUE TTPH PEIICHUN
KU3HEHHBIX IPO0JIeM;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJIeTh HaBbIKaMH y4eOHO-HCCIIeI0BATENbCKOM

- BJIAJICTh CUCTEMOW XMMHUYECKHUX 3HAaHUH, KOTOPask BKIIIOYAET:
OCHOBOIIOJIArarolue MOHATUS (XUMUYECKUI 2JIEMEHT, aTOM,
ANEKTPOHHAsS 000JI0YKa aTOMa, S-, P-, 0-2JIEeKTPOHHBIE OpOUTAIIH
aTOMOB, UOH, MOJIEKYJIa, BAJICHTHOCTb,
NEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKas
CB$I3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOAHBIN
CKeJleT, (pyHKIMOHANbHAs TPyIIa, paJuKal, U30MepHus,
U30MEPBI, TOMOJIOTMYECKHUH Psil, TOMOJIOTH, YTII€BOI0OPO/IbI,
KHCJIOPO/I- M a30TCOAEPIKAIINE COeAUHEHUS, OMOIOIMYECKH
aKTHBHBIE BelecTBa (YTJIEBOIB, )KUPBI, OCIIKH), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COEMHEHMS, KPUCTANINYECKasl pelIeTKa, TUIIbI XUMHUUECKUX
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, IK30-1
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOD,
JNEKTPOJIUTHI, HEAIEKTPOJIUTBI, JIEKTPOIUTHIECKAS
JMCCOLMAIMS, OKMCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKON peaklu, XUMUYECKOe paBHOBECHUE), TEOPUU

1 3aKOHBI (TEOpUSl XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BeniecTs A.M.byTiiepoBa, TeOpus JIEKTPOIUTHIECKON
Jqvccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHMs Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK
XUMUH, (PaKTOJIOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTARBE,
MOJyYeHUH ¥ 0€301aCHOM UCIIOIb30BaHUH BaKHEUIITHX
HEOPraHMYECKUX M OPraHU4YECKHUX BEIIECTB B OBITY

U IPAKTUYECKOH EATEIbHOCTH YEJI0BEKa;

- YMETh BBIABIIATH XapaKTepHble MPU3HAKU U B3aUMOCBSI3b
W3Y4YEHHBIX TOHATHH, IPUMEHSTh COOTBETCTBYIOIINE TOHATHS




Y TIPOCKTHOM JICATCIIBHOCTH, HAaBBIKAMU Pa3peIICHHS
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

U aKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y

€¢ peIICHHsI, HAXOUTh ApPTYMEHTBI [T JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a]1aBaTh MTApaMETPhbl U KPUTCPHH
peleHus;

- aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHHS 3a/1a41
Pe3yNbTATHI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIHHYIO

U IIPAKTHYECKYIO 00J1aCTH KU3HEACITCIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
MOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTPH MX UCIOJIb30BAaHUS B IIO3HABATEIIBHOM

U COLIMAJIbHON MIPAKTHKE

MIPHU ONMCAHUK CTPOCHUS U CBOMCTB HEOPTaHUYECKUX

Y OpPraHWYEeCKHUX BEIIECTB U WX MPEBPAILLECHUN; BBISBIIATh
B3aMMOCBS3b XUMUYECKHUX 3HAHUN C OHATUIMU

Y MIPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETb UCIIOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COCTUHEHUN
MEXIYHAPOJIHOTO COI03a TEOPETUUECKON U MIPUKIIATHON XUMUHN
Y TPUBUAJIbHBIC HA3BAHUS BAXKHEHIIINX BEIIECTB (STUJIEH,
aleTUJICH, TIUIepuH, PeHo, GopMabaerua, YKCyCcHas
KHCJIOTA, TJIUIUH, YTapHbIA ra3, yrIEeKUCIbIN ra3, aMMHaK,
raiieHas M3BeCTh, HeraieHas U3BeCTh, IINThEBAsA COIa

U JIPYTUX), COCTABIATH (OPMYJITBI HEOPTAaHHIESCKHUX

U OPTaHUYECKUX BEIECTB, YPABHEHUSI XUMUYECKHUX PEAKIIHA,
OOBSACHSTH UX CMBICIT; TIOJITBEPKAATh XapaKTEPHbIE
XMMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUN XUMUYECKUX
peaKkIuii;

- YMETb YCTaHABIIMBATh MPUHAJIC)KHOCTh U3yUYEHHBIX
HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB K ONPEIeTIEHHBIM
KJIacCcaM U TPYIIIaM COeAUHEHUHN, XapaKTepHU30BaTh X COCTaB
Y BaKHEUIIUE CBOMCTBA; ONPEEsATh BUIbl XUMHUUYECKUX CBS3EU
(koBaneHTHAas, MOHHAS, METAJTUYECKAs, BOJOPOIHAS ), TUITHI
KPUCTATMYECKHUX PEUIETOK BEIIECTB; KIacCU(PUIIMPOBAThH
XUMUYECKUE PEAKIINH;

- chopmupoBaThH MPEACTABICHUS: O XUMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU
XUMHH B TIO3HAHUU SIBJICHUI IPUPOJIBI, B POPMHPOBAHUHI
MBITIUICHUSI ¥ KYJIBTYPBI JHYHOCTH, €€ QyHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHs MPAKTUYSCKUX 3a/1a4
Y 9KOJIOTUYECKA 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY
3/I0POBBIO U IPUPOJHOM Cpee;

- YMETb NMPOBOJIUTH PACUYETHI 110 XUMHUIECKUM (HopMyiam

Y YpaBHEHUSIM XUMUYECKUX PEAKIUHN C UCIIOJIb30BAaHUEM
(bU3UYIECKUX BEITMYHH, XapaKTEPU3YIOMINX BEIIECTBA




C KOJIMYSCTBEHHOM CTOPOHBI: MACCBhlI, ob0beMa (HOpMaJ'II)HI)Ie
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCIIOJIb30BAaTh
CUCTEMHBIC XUMHUYCCKHUE 3HAHWA JJIA IIPUHATHA peI_HeHI/Iﬁ

B KOHKPCTHBIX )KU3HCHHBIX CUTyalluAX, CBA3aHHBIX C
BCIICCTBAMU U UX IIPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaim3a

U MHTEPIPETaluu
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTUHU

JUTSI BBITIOJTHEHUST
3a1a4
po(hecCHOHATTLHOM
e TENIbHOCTH

B o6nactu meHHOCTH HayYHOTO MMO3HAHUS:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM
NPaKTUKHA, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa

B IIOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHUE S3BIKOBOI U YUTATEIILCKON
KYJIBTYPbI KaK CPEACTBA B3AUMOACHCTBUS MEKY JIFOJbMHU
¥ TTIO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOH JIeTEbHOCTH,
TOTOBHOCTH OCYILIECTBIIATH IIPOEKTHYIO

H UCCIICAO0BATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO

U B IpyMIIE.

OBnazneHne yHUBEpPCAIbHBIMU YUEOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJIaJIeTh HaBbIKaMM MOJyYeHUs WHPOpMaLUn

N3 UCTOYHHKOB pPa3HbIX TUIIOB, CAMOCTOATCILHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3alIHI0

Y MHTEpIpeTalnio HH(OpMaIuU pa3InYHbIX BUIOB U GOpM
NpEeCTaBICHHUS;

- CO3/71aBaTh TEKCTHI B PA3JINYHBIX popMaTax ¢ y4eTOM
Ha3zHauyeHUs MH(OPMAIMH U 1IeTICBON ayJUTOPUH, BHIOUpast
ONTUMAJIBHYIO OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb HH(POPMALIUH,
€€ COOTBETCTBUEC MMPABOBLIM 1 MOPAJIBbHO-3THYCCKUM
HOpMaM;

- YMETb IJITAHUPOBATh U BBITIOJHATh XUMUYECKUHA SKCTICPUMEHT
(mpeBpallleHrs OPraHuYeCKUX BEIEeCTB MPU HAIrPEBaHUH,
MOJTyYeHHUE STUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHbBIE
peaKIu Ha alibJIeTHIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB MPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJIUTH PEAKIIUM HOHHOTO OOMEHA, ONIPEIETISATh
Cpeny BOAHBIX pAaCTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha Cyibdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI; peIlIaTh
SKCIIEpUMEHTaIbHbIE 3a/1auu 1o TemMaM "MeTasibl"

1 "HemeTanssl") B COOTBETCTBUH C MPaBUIIAMHU TEXHUKU
0€301acHOCTH MPU 0OPAIEHUHN C BEIIECTBAMH U JJa0OPATOPHBIM
000py1I0BaHUEM; IPEJICTABIISATh PE3YIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amKcH ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMyITHPOBaTh BHIBOJIBI HA OCHOBE ITHX
pE3yIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO MHPOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTB MaccOBOM
nHpopmanuu, cetb UHTEpHET U ApyrHe);

- BJIQJIETh OCHOBHBIMHU METOJIaMH HAYYHOT'O TIO3HAHUSI BEILIECTB
Y XUMUYECKUX SIBJIEHUH (HAOIII0IeHNE, U3MEPEHHE,
SKCHEPUMEHT, MOJECIHPOBAHNUE);

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHUIECKUM (HopMyIam

Y YpPaBHEHUSIM XUMUYECKUX PEAKIUHN C UCIIOJIb30BAaHUEM
(DU3UYIECKUX BEIMYHMH, XapaKTEPU3YIONINX BEIIECTBA

C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMallbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; UCIIOIH30BATh
CHUCTEMHBIE XUMHYECKUE 3HAHUS 111 TPUHATHUS PEILICHUM




- UCTIOJIb30BATh CPEACTBA HH()OPMALIMOHHBIX

¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3alMOHHBIX
3aja4 ¢ coOIr0IeHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHBI, PecypcocOepekeHus, MPaBOBBIX
¥ 3THYECKUX HOPM, HOPM HH(OpMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30IaCHOCTH JINYHOCTH

B KOHKPCTHBIX JKU3HCHHBIX CUTYallUuAX, CBA3aHHBIX
C BCIICCTBAMHU U UX IIPUMCHCHHUECM

OK 04.

Db dexTuBHO
B3aMMO/ICICTBOBATh
U paboTath

B KOJIJIGKTHBE

Y KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOTIPEJICIICHHIO;

-OBJIaJICHNE HAaBBIKAMH YUEOHO-HCCIIEIOBATEHCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBnazieHue YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH
JICHCTBHUSMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON
Y MHAUBHUIYyaIbHOUN paboTHI;

- IPUHUMATH [IEJTH COBMECTHOM JIEATSIILHOCTH,
OpPTaHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

10 €€ JIOCTHIKCHHIO: COCTABIIATh IIaH JCHCTBHIA,
pacnpeienaTh PO ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PabOTy B YCIOBUSIX
PEATBHOTO, BUPTYAITBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIIATH MTO3UTUBHOE CTPATETUYECCKOE TTOBE/ICHUE
B PA3JIMYHBIX CUTYAIUSAX, IPOSBIISATH TBOPUYECTBO

¥ BOOOpaKeHHE, OBITh HHUITHATHBHBIM.

OBnaseHre YHUBEPCATHHBIMU PETYISITUBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- YMETh IUIaHUPOBATh U BBITOJHATh XUMUUYECKUI SKCIIEPUMEHT
(mpeBpallleHUs1 OpraHUYECKUX BEIIECTB IIPU HarpPEBAHUU,
HOJy4YEeHHE 3TUIICHA U N3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE
peakuuu Ha ajabAerubl, KpaxMai, YKCyCHYIO KUCIIOTY;
JieHaTypalnus OeJIKOB PU HarpeBaHHUM, [[BETHbIE PEaKLIUU
0€JIKOB; IPOBOJAUTH PEaKIMU HOHHOTO OOMEHA, ONPEEIATh
Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha CyJb(art-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS; pellaTh
9KCIIEPUMEHTAJIBHBIE 3a]1a4M 110 TeMaM ""Merabl"

u "Hemerannbl") B COOTBETCTBUM € IPaBUIIAMU TEXHUKH
6€30IacHOCTH ITpU OOPALIEHNUH C BELIECTBaMH U J1a00paTOPHBIM
000pyI0BaHNEM; IPEJICTABIISTH PE3YJIbTAThl XUMHUYECKOTO
SKCHEpUMEHTa B (JOpMeE 3aIUCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpPOBaTh BBIBOIBI HA OCHOBE 3THX
pE3yJIbTAaTOB




- MIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX JIFOACH
MIPU aHAJIU3E PE3YJIbTATOB JEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO JPYTHUX JIIOICH
Ha OIIMOKMU;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU
JIPYTOTO YeIOBEKa

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATH
3HAHUA

00 U3MEHEHHNH
KJIMMATa, TPUHITUIIBI

B o6sacT 3K0710rn4ecKoro BOCIUTaHMS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MMOHUMAaHUE BIIUSHUSA COUUATBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATBHOM
CpeJibl, 0CO3HAaHKE TT100aIbHOrO XapaKTepa 3KOJIOrHYEeCKUX
npo0Jem;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUI

B OKpY>KarolIeH cpe/ie Ha OCHOBE 3HAHUSA LieNel
YCTOMYMBOI'O Pa3BUTHS YEITOBEYECTBA;

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAILLUX BPE

- c¢(hopMUPOBATh MPECTABICHHUS: O XUMHUECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA
XMMHHU B I03HAHUU SIBJICHUH IPUPOJIbI, B POPMUPOBAHUH
MBIIUICHUS U KyJIbTYpPbI IMYHOCTH, €€ (DYHKIMOHATBHOM
IPaMOTHOCTH, HEOOXOAUMOM ISl PEUICHUS PAKTUIECKUX 32144
U DKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEE;

- YMETh COOJII0IaTh IIPABHIIA IKOJIOTUYECKH 1IeTIECO00Pa3HOrO
HOBE/ICHUS B OBITY U TPYZOBOM AESITEILHOCTH B LEJIAX
COXpaHEHUs CBOETO 370POBbS U OKPYKAOIIEH NPUPOIHON

OEpEKITUBOTO OKpYXaIoIlIeH Cpeae; Cpelbl; YYATHIBATh ONTACHOCTH BO3JICHCTBUS HA JKUBBIE
IIPOU3BOJICTBA, - YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE OpPraHu3Mbl OIPEAETIEHHBIX BELUIECTB, IOHUMAasl CMBICII
3 pexTuBHO AKOJIOTMYECKHE TOCIEACTBUS MPEANPUHUMAEMbIX MOKa3aTessi NPeAeIbHON TOMYCTUMON KOHLIEHTPAIuU
JIeMCTBOBATH JIEUCTBUM, IPEIOTBPALLATD HX;
B UPE3BBIYANHBIX - pacCIIMPEHUE OMBITA IECATEILHOCTH SKOJIOTUYECKOM
CUTYyalHsIX HaIIPaBJIEHHOCTH;

- OBJIaJICHUE HAaBbIKAMU Y4EOHO-MCCIIET0BATEIbCKOM,

MIPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH
IIK 1.4. - TOTOBHOCTbh K CaMOPAa3BUTHIO, CAMOCTOATEIILHOCTH - ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKOU
DKCIUTyaTUPOBaTh Y CaMOOIIPEETIEHHUIO; COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOU KaPTUHBI MUPA, POJIH
CyZOBBIE B yacTu Tpy10BOro BOCIIUTaHUSA: XUMHH B TIO3HAHUU SIBJICHUH IPUPOJBI, B POPMUPOBAHUU
SHEPreTUYECKUe - TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, MBITIUICHUSI ¥ KYJIBTYPBI JHIHOCTH, €€ QYHKIIMOHATHHOM
YCTaHOBKH TPYIOIIO0HE; IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4

- TOTOBHOCTD K aKTUBHOM JCATCIIBHOCTH TEXHOJIOTHICCKOU
u COI_II/IaJlBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO

1 9KOJIOTUYECKA 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEJE;
- BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas
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BBIIIOJIHSTH TAKYIO JESATEIbHOCTD;

- IHTEpEC K pa3audHbIM chepam mpodecCuOoHaTBHOM
JIeATEIbHOCTH.

B o6acT 3K0710rn4eckoro BOCIUTaHMS:

- ¢(hOpMHPOBAHHOCTH IKOJIOTUIECKOU KYIBTYPHI,
MIOHUMAaHUE BIIUSHUS COLMATbHO-3KOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE TPUPOJIHON U COLIMATIBHOMN
Cpelbl, 0OCO3HaHKE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYEeCKUX
npo0Jem;

- INIAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI

B OKpY’KAIOLIEH Cpelie HA OCHOBE 3HAHUS LieJIeh
YCTOMYHUBOTO pa3BUTHUS YEIIOBEUECTBA;

- aKTUBHOE HEIPUATUE ACUCTBUM, IPUHOCAILUX BPE
OKpY’KaIoIIeH cpene;

- YMEHHUE MTPOTHO3UPOBATH HEOIArONPHUSATHBIC
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMbBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OIbITA AESITEIBHOCTU SKOJIOTUYECKON
HaIpaBJICHHOCTH;

OBnaseHre yHUBEPCAIbHBIMU YUYEOHBIMU
MO3HABATEILHBIMU JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIFHO (POPMYITHPOBATH U AKTYaITU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBHI B IEATEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIESIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3U

Y aKTyaJu3UpOBaTh 33J1a4y, BBIABUTATh TUIIOTE3Y

€€ PEeIIeHUsI, HAXOAUTh apTYMEHTHI JUIsI I0Ka3aTeIhCTBA
CBOMX YTBEpXICHUH, 3a]]aBaTh MapaMeTpbl U KPUTEPUU
pelIeHUs;

BKJIFOYAET: OCHOBOIIOJIATAONINE MOHATHS (XUMUYECKHA
9JIEMEHT, aTOM, DJICKTPOHHAast 000JI04Ka aToma, S-, p-, d-
3EKTPOHHBIE OPOUTATI ATOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
NEKTPOOTPULATEIBLHOCTD, CTEIEHb OKUCIIEHUS, XUMUUYECKast
CBSI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, yriIepoJHbII
ckeser, (yHKUMOHANIbHAS TPYIIa, paJuKal, H30MepHs,
M30MEpPbl, TOMOJIOTUYECKHM PsiJl, TOMOJIOTH, YTIEBOI0OPO/IbI,
KHUCJIOPO/I- ¥ a30TCOIEPrKalie COeAMHEHUS, OMOJIOTMYECKH
aKTHBHBIE BelecTBa (YTJIEBOIB, )KUPBI, OCIIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KPUCTAJNINYECKasl pelIeTKa, TUIIbl XUMHUUECKUX
peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, K30-H
SHIO0TEPMUUYECKHE, PEAKIIM HOHHOTO 0OMEHA), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs
JCCOLMAIMsl, OKMCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TCOPUU

Y 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOEHUSI OPIraHUUYECKUX
BeniecTs A.M. Bytneposa, Teopust 2JEKTPOIUTHUECKOM
Jqvccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHMs Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK
XUMUH, (PaKTOJIOTUUECKHUE CBEJICHHUS O CBOMCTBAaX, COCTARBE,
HOJYYEeHHUU U 0€3011aCHOM HCIIOJIb30BaHUH BaKHEUIITNX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

- ¢(hOpMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTepHBIE
MPU3HAKU U B3aUMOCBSI3b U3yUEHHBIX IOHATUM, TPUMEHSATH
COOTBETCTBYIOIIME OHSITHS MTPH ONMCAHUH CTPOEHUS U CBOWCTB
HEOPraHMYECKHUX U OPraHUYECKHUX BELIECTB U UX NPEBPALLEHUN;
BBISIBJISITH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUH C MOHATUSIMHU

U IIPEJCTaBICHUAMH JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- ¢(hopMHUPOBAHHOCTh YMEHUIN UCIOJIH30BaTh HAMMEHOBAHUS
XMMHYECKHUX COCIUHEHUM MEXAYHApPOIHOIO COH3a
TEOPETUUECKON U MPUKIAAHON XUMHUU U TPUBHUAJIbHbIE HA3BAHUS
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- aHAJIM3UPOBATH MOJYUYCHHBIE B X0/ PEIICHUS 3a1a91
pe3yNIbTaThl, KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO

U TIPAKTHYECKYIO 001aCTH KU3HEACITCITLHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0OJacrei;

B) pabota c uHpopMaIuei:

- BIIQICTh HABBIKAMU TIOJy4eHUST HHPOPMAITUU

13 KCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIIHHO
OCYIICCTBIISATH TIOUCK, aHAIH3, CHCTEMAaTH3aIHIO

Y UHTEPIpPETAHI0 HHGOPMAIIMH Pa3IMYHbIX BUIOB U (hopm
MIPEICTABICHMSI.

OBnazieHue YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH
JICHCTBHUSMU:

0) COBMECTHAs ICITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON
Y MHAUBHUIYyaIbHOMN paboTHI;

- IPUHUMATH [IEJTH COBMECTHOM JIEATSIILHOCTH,
OpPTaHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

10 €€ JIOCTHIKCHHIO: COCTABIIATh IIaH JCHCTBHIA,
pacnpeensaTh PO ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBnaseHre yHUBEPCATbHBIMU PETYISITUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JTFOICH

[IPY aHAJIHM3E Pe3yIbTATOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JAPYTHX JIFOICH

Ha OIIUOKH

BaXHEHILINX BEIIECTB (3TUJICH, alleTUIICH, TIUIEpUH, (GeHOI,
(dhopManbaeru, yKCyCHast KUCIIOTa, TJIUIUH, YTapHBIA ra3,
YIJIEKUCIIBIM T'a3, aMMHUaK, ranieHas U3BeCTh, HeraleHas
W3BECTh, MUTHEBAS COJIA M IPYTHX), COCTABIATH (POPMYITBI
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, ypaBHEHUS
XUMHYECKHUX PeaKIHii, 00BSCHATH UX CMBICI; OATBEPKIATh
XapaKTEepPHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aIIUCAMU YPABHEHUN
XUMHYECKUX PEAKIIU;

- BJIaJICHHE OCHOBHBIMHM METOJIaMU Hay4YHOT'O IMO3HAHUS
BEIIECTB U XUMUYECKHUX SBJICHUH (HA0III0ICHNE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHHE)

1K 3.2.
KonTponuposath

- FOTOBHOCTBH K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTHU
" CaMOOIIPCACIICHUIO,

- c(hopMUPOBAaHHOCTH MPECTABICHUN: O XUMHIECKOM
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
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cobJroieHne Mep
PEIOCTOPOKHOCTH
BO BpeMs ITOTPY3KH
U BBITPY3KH

U oOpareHus

C OIIaCHBIMH

U BPCIAHBIMH
rpy3aMHy BO BpeMs
peiica

B yactu Tpy10BOr0 BOCIIUTaHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH MacTEPCTBA,
Tpynoiooue;

- TOTOBHOCTb K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTMYECKOM
Y COIIMAJIIbHOW HAINPaBJIEHHOCTH, CIIOCOOHOCTD
WHULUAPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYIO JAECSTEIbHOCTD;

- HHTEpEeC K pa3andHbIM cpepam npodeccuoHaIbHOM
JIEATEIIbHOCTH.

B obnacTu 5K0JI0TrH4eCcKOro BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH IKOJIOTHUYECKOUN KYJIBTYPHI,
MNOHUMAHUE BIIUSHUS COLMATbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON M COLIMATIBHOMN
Cpelbl, 0OCO3HaHUE TTI00aIBLHOTO XapaKTepa 3KOJOTHIECKIX
npo0Jem;

- INIAHUPOBAHUE U OCYLIECTBICHUE ACHUCTBUI

B OKpY’KAIOLIEH Cpelie HA OCHOBE 3HAHUS LieJIeh
YCTOMYMBOI'O Pa3BUTHS YETOBEYECTBA,

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINUX BPEJL
OKpYXKaroIleH Cpeae;

- YMEHHUE MTPOTHO3UPOBATH HEOIATONIPHUSATHBIC
HKOJIOTUYECKUE MOCIEACTBUS TPEANPUHUMAEMbBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacCLIMPEHUE OMBITA AEATEIBHOCTH KOJIOTUYECKOU
HaIpPaBJIECHHOCTH;

OBnaseHre yHUBEPCAIbHBIMU YUYEOHBIMU
MMO3HABATEJIbHBIMU JEHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIFHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B ICSITEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIENAM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

XMMHUU B TIO3HAHUU SBJICHUN TPUPO/BI, B (GOPMUPOBAHUU
MBILUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DyHKIIMOHATEHON
IPaMOTHOCTH, HEOOXOAUMOM I PEeLIeHUs IPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CpeEAE;

- BIIQJICHAE CUCTEMON XMMHUUYECKUX 3HAHWM, KOTOpas
BKJIFOYAET: OCHOBOIOJIArarolue MOHATUS (XUMUYECKUI
9JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTH,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN
CKeJleT, (pyHKIMOHANbHAs TPpyIa, paJuKal, H30MepHus,
U30MEPBI, TOMOJIOTMYECKUH Psi, TOMOJIOTH, YTIIE€BOI0POIbI,
KUCJIOPO/I- M a30TCOAEPIKAIINE COeAUHEHUS, OMOTOTNYECKH
aKTHBHBIE BelecTBa (YTJIEBOIBL, )KUPBI, OCIIKH), MOHOMED,
HIOJIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHMS, KPUCTANINYECKasl pelIeTKa, TUIIbI XUMHUUECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30-1
SHJOTEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
JNEKTPOJIUTHI, HEAIEKTPOJIUTBI, JIEKTPOIUTHIECKAS
JMCCOLMAINS, OKMCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKON peaklu, XUMUYECKOe paBHOBECHUE), TEOPUU

1 3aKOHBI (TEOpUSI XUMUYECKOTO CTPOEHUSI OPTraHUYECKUX
BeniecTB A.M. Bytneposa, Teopust 2JEKTPOIUTHUECKOM
Jqvccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHMs Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK
XUMUH, (PaKTOJIOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTARBE,
MOJyYeHUH ¥ 0€301aCHOM UCIIOIb30BaHUH BaKHEUIITHX
HEOPraHMYECKUX M OPraHU4YeCKHUX BEIIECTB B OBITY

U IPAKTUYECKOH EATEIbHOCTH YEJI0BEKa;

- ¢(hOpMHUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTepHBIE
MIPU3HAKH U B3aUMOCBSI3b U3YUEHHBIX IMOHATUHI, IPUMEHSTh
COOTBETCTBYIOIIME OHSTHS [TPH ONUCAHUH CTPOEHUS U CBOWCTB
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0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

Y aKTyaJIM3UPOBATh 3aJ1a4y, BBIJIBUTATh TUIIOTE3Y

€¢ peIICHHsI, HAXOUTh ApPTYMEHTBI JUIS JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUM, 3a]]aBaTh MAPAMETPhl U KPUTEPHUH
peIeHus;

- aHAIM3UPOBATH MOJTYUYEHHBIC B XOJI€ PEIICHUS 3a/1a9l
PE3yJIbTaThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3HPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTD 3HAHHUS B ITO3HABATCIIBHYIO

U TIPAKTHYECKYIO 00J1aCTH KU3HEACITCILHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX
o0OJacrei;

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMU TIOJy4eHUST HHPOPMAITUU

13 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO
OCYIICCTBIISATH TIOUCK, aHAIH3, CHCTEMAaTH3aIHUIO

U MHTEPIIpEeTaluo HH(GOpMaIMK pa3InYHbIX BUAOB U (popM

MIPEICTABIICHMSI.
OBnazneHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIIbHOCTb:

- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaH/THON
Y MHAUBHUIYyaIbHOUN paboTHI;

- IPUHUMATH [IEJTH COBMECTHOM JIEATSIILHOCTH,
OpPTaHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

110 €€ JOCTMIKEHUIO: COCTABIIATE MJIaH JIEHCTBUM,
pacmpeaensTh PO ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOM PabOTHI.
OBnaseHre YHUBEPCATHHBIMU PETYISITUBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI M QpTYMEHTHI IPYTHX JIOACH ITPH

HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U MX MPEBPAICHHIA;
BBISIBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSIMHU

U TIPEJICTABJICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX [TPEIMETOB;
- ¢(hopMHPOBAHHOCTh YMEHUI UCTIOJIH30BAaTh HAMMEHOBAHUS
XUMHUYECKUX COCTMHEHHUIN MEXIYHAPOIHOTO COI03a
TEOPETUUECKON U MPUKIAAHON XUMHUU U TPUBHUAJIbHbIE HA3BAHUS
BOKHEHIIINX BEMIECTB (3TUIICH, alleTUIICH, TIIUIEPUH, (EHOII,
(dbopManbaeru, yKCycHast KUCIIOTa, TJIMIUH, YTapHBIi ra3,
YIJIEKUCIIBIN Ta3, aMMHUaK, ranieHasl M3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJA U JPYTHX), COCTABIATH (HOPMYJIIbI
HEOPTaHWYECKUX U OPraHUYECKUX BEIICCTB, YPABHEHUS
XUMHYECKHUX PEaKIHii, 00BSCHATH UX CMBICT; TIOATBEPKIATh
XapaKTEepPHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU YKCIIEPUMEHTAMHU U 3aMIUCSMU YpaBHEHUN
XUMHYECKUX PEAKIIU;

- BIIaICHHE OCHOBHBIMHM METOJaMU HAyYHOTO MO3HAHUS
BEIIECTB U XUMUYECKHUX SIBJICHUH (HAO0III0ICHNE, U3MEPEHHE,
SKCHEPUMEHT, MOJECIHPOBAHNUE);

- c(hopMHUPOBAaHHOCTH YMEHHI COOIIOIAThH TIPaBUIIA
9KOJIOTHYECKH 11e71eco00pa3HOro MOBEAEHUS B ObITY

U TPYJIOBOH JIESITEIIBHOCTH B IIEJISIX COXPAHEHHS CBOETO
3/I0POBBS U OKPY’KaIOIIEW MPUPOIHOM Cpe/Ibl; YUUTHIBATh
OTIaCHOCTh BO3JCHCTBHUS HA KUBBIE OPTaHU3MBI OTIPEICTICHHBIX
BEILECTB, TOHMUMAsi CMBICJI TTOKa3aTeNs IpeIeabHON
JIOTTYCTUMOM KOHIIEHTPAIUU
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aHaJIM3e PE3yJIbTATOB JICATEIIBHOCTH;
- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOACH
Ha OLINOKU
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEIMETA
2.1. O0beM y4eOHOro npeaMera M BUAbI y4eOHOH padoThl

Bup yueoHoii padoTbl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeIMeTa 78
B T.4.

OcHoBHoOE coepraHue 71
BT. 4..

TEOpPETHYECKOE 00yUeHre 42
nmabopaTopHBIC 3aHATHS 29
IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COIEP:KAHNE 5
BT. 4..

TeopeTuyeckoe o0ydeHue 5
IMpomeskyTouHnas arrectauus B ¢popme auddepeHupoBaHHOIO 5

3adgeTra




16

2.2. TemaTH4eCKHUIl IJIAH U coJiep:KaHMe YUeOHOI0 mpeaMeTa

HaumMmeHoBaHHe Conep:xxanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O LeM 92COB dopmMupyembie
pa3aesioB U TeM JabopaTopHble 3aHATHUS, NPUKJIATHON MOIYJIb KOMIIeTeHIIUH
1 2 3 4
Pa3nea 1. OcHOBHEIE IOHATHSA M 3aKOHBI XUMHH 2
Tema 1.1. OcHoBHOe coaep:kanne 2 OK 01
OcHOBHBIE
MOHSITHS 1. OcHoBHbIE IOHATHUS XUMUU. BemectBo. AToM. Sapo atoma, nzoromnsl. Mosnekyna. AoTponusi. 1
M 3aKOHBI xuMum | 1IPOCTBIE M CII0KHBIE BelecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHbBIN COCTaB BEILECTB. XUMHUUECKUE
3Haku 1 popmysbl. OTHOCUTENBHBIE aTOMHAS M MOJIEKYJIsipHas Macchl. KomnuecTBo BeliecTsa.
2. OcHoBHBIC 3aKOHBI XUMHH. CTEeXHOMETpHs. 3aKOH COXpaHEHUSI MacChl BemecTB. BemecTra 1
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTABa BEUIECTBA. 3aKOH
ABOrazipo u CieACTBUS U3 HEro. PacueTHble 3a/1a4uM Ha HAXOXKJIEHUE OTHOCUTEIIBHON MOJIEKYJISIPHOMN
MAcCChl, OIPEICIICHUE MAaCCOBOM JOJIM XUMHUYECKHUX FJIEMEHTOB B CJI0)KHOM BEILIECTBE.
Pasnea 2. OcHOBBI CTPOCHHUS BeleCTBA 6
Tema 2.1. OcHoBHOE coaepKaHue 4 OK 01
CTtpoeHue aToM0B
XHMHYeCKHX 1. CoBpemenHast Mojienb CTpoeHMs aToMa. CUMBOJIMUECKHUH SI3bIK XUMUU. XUMHUYECKHUI JIEMEHT
3JIEMEHTOB ATOMHBIE opOuTaNH, S-, P-, d-3meMeHThl. OCOOEHHOCTH paclpeIeeH s SIEKTPOHOB 10 OPOUTAIISIM
¥ npupoia B aTOMaXx dJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHAS KOH(pUTypalusi aTOMOB. BasieHTHBIE 2
XHMHYECKOI AJIEKTPOHBI. BaneHTHOCTh. DNEKTPOHHAS MPUPOIA XUMUUYECKOM CBA3U. DIEKTPOOTPULIATENBHOCTD.

OnekTpoHHas 000JI04Ka. DHEPreTUYECKUe YPOBHH, MOTypoBHU. CTENeHb OKUCICHUS.
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CBA3HU

2. CtpoeHue BelecTBa. XUMHUECKas CBsI3b. BUJIbl XMMHUYECKOH CBSI3M (KOBAJIEHTHAs HENOJISIPHAs
U TIOJISIpHAsl, MOHHAs, MeTaJliInueckast). MloHbI: KaTHOHBI M aHNOHBL. BoopoaHast cBsI3b.
- Monnas xumuyeckas cBs3b. IOHHAs CBSA3b Kak CBA3b MEXKy KATHOHAMYU M aHHOHAMM 3a CUET
AJIEKTPOCTATUYECKOTO NMpUTsDKeHus. Kiaccuukanus HOHOB: 1O cocTaBy, 3HAKY 3aps/aa, HATHIHIO
ruJpaTtHoi 00010uKu. MoHHbBIE KpucTaunyeckue pererkd. CBoicTBa BEIECTB ¢ HOHHBIM THIIOM
KPUCTAIUIMYECKOM PEIIETKH.
- KoBanenTtHast xumuueckast cBa3b. MexaHn3Mbl 00pa30BaHMs KOBaJEHTHOW XUMUYECKOH CBS3H
(0OMEHHBIN U TOHOPHO-aKLENTOPHBIHN). DIEKTPOOTPHIIATEIbHOCTh. KOBaeHTHBIE OJISIpHAs
U HENOJIsIpHasA cBA3U. KpaTHOCTH KOBAJIEHTHOM CBSI3H.
- Merannuyeckas cBsi3b. MeTauinueckas KpucTajsinyeckas perieTka 1 MeTajsinyeckasi XuMudecKkas
CBsA3b. PU3BHYECKUE CBOWCTBA METAJIJIOB. ArpEraTHbIE COCTOSIHUS BEILECTB U BOJIOPOAHAS CBS3b.
TBepnoe, xunKOe U ra3o00pa3Hoe cOCTOsIHUA BelecTB. Ilepexon BemecTBa U3 OAHOTO arperaTHoro
COCTOSIHMS B IPYTO€.
- BonoponHas cBs3b.

THUIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIINYECKON
PEILIETKH.
- MosneKynspHbI€ 1 aTOMHBIE KPUCTAJUIMYECKHE peleTKd. CBONCTBA BEILECTB ¢ MOJIEKYJIIPHBIMU
Y aTOMHBIMH KPUCTAJNIMYECKUMHU PEIIETKAMH.

Tema 2.2.
IMepuoguueckuii
3aKOH
U nepuoanYecKas
cucremMa
3JIeMEHTOB
JA.U. MenneneeBa

OcHoBHOE conep:kanue

1. Ilepuoanueckuii 3akoH u [lepnoanueckas cuctema xummudeckux snementon J[.1. Menneneesa.
®usznyeckuii cmbica [lepuoauueckoro 3akona JI.M. MenneneeBa. 3akOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyMIam

u nepuosaM. MupoBo33peHUYecKoe U HayuyHoe 3HadeHue [lepuoanueckoro 3akona /[.11. Menneneena.
[Ipornossl .M. MenneneeBa. CBsi3b NepUOANYECKOTO 3aK0oHa U [lepuoanueckoil cuctemsl
xuMHu4deckux seMeHToB J[.M. MenzeneeBa ¢ COBpeMEHHOW T€OpUEN CTPOEHUSI aTOMOB. 3HAUYECHUE
MEPUOINUECKOT0 3aKOHA B Pa3BUTHHU HaAyKU. OTKPBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

OK 01, OK 02

Pa3pnen 3. CtpoeHne U CBOMCTBA HEOPraHNYEeCKUX BelIeCTB

12
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Tema 3.1.
Kanaccupuxauus,
HOMEHKJIaTypa
U CTPpOeHHe
HEOpPraHuYecKuX
BelllecTB

OcHoBHOe coaepkaHue

12

1. Ilpeamer Heoprannyeckor xumun. Knaccudukanus HeopraHnueckux BemecTs. [IpocTeie u cinoxHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, coyn). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMoppHbIe
BemlecTBa. Kiaccudukariyst HeopraHu4eckux coequHeHnil. HomeHkiiaTypa HeoOpraHM4ecKux BelIeCTB.

2. Kucnotsl u ux cBoiictBa. KHCIOTHI Kak 31€KTPOIUTHI, X KIacCU(UKALUS IO Pa3TMUHBIM IPU3HAKAM.
XUMHUYECKUE CBOICTBA KUCIIOT B CBETE TEOPUH IEKTPOIUTUYECKOH aucconuanuu. OcobeHHOCTH
B3aMMOJIEHCTBYS KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT ¢ MeTaiaMu. OCHOBHBIE CLIOCOOBI
noay4eHus kucnotT. Knaccudukanus Heoprannyeckux coeinHennii. HoMeHknarypa HeopraHn4eckux
BELICCTB.

3. OcHoBanus 1 uX cBOHCTBA. OCHOBAHMS KaK JEKTPOJIUTHI, UX KIACCH(PHUKAINS MO PA3TNIHBIM
npu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUH B CBETE TEOPUH AIICKTPOIUTUIECCKON JUCCOIHAIIHH.
Pasnoxxenne HEpaCTBOPUMBIX B BOJie OCHOBaHM. OCHOBHBIE CIIOCOOBI TIOTYYEHHUSI OCHOBAHUH.
Knaccudukanus Heopranndeckux coeuHeHnil. HomMeHkIaTypa HEeOpraHn4ecKux BEIeCTB.

4. Oxcunpl 1 ux cBoiictBa. Coneobpasyromiue U HecoseoOpasytrome okcuibl. OCHOBHBIE, aM(OTepHBbIE
Y KUCJIOTHBIE OKCH/Ibl. 3aBUCMOCTb XapaKTepa OKCUJA OT CTEIIEHU OKHUCIIEHUs 00Pa3yIoIIEro ero
MeTasuia. XUMUYecKHue cBoicTBa okcuaoB. [lomyuenue okcunos. Kiaccudukanns HeopraHMuecKux
coennHeHU. HoMeHkIaTypa HEOpraHM4eCKNUX BELIECTB.

JlabopaTopHbie padoThl

JlaGopatopHas pabota Ne 1. M3y4yeHune XxapakTepHbIX CBOWCTB KUCIIOT U OKCUIOB.

JlaboparopHuas pabota Ne 2. M3ydeHne XapaKTepHBIX CBOWCTB OCHOBAHUH M COJICH.

OK 01, OK 02,
OK 04

Pasnen 4. Xumuueckue peakuuu

Tema 4.1. Tunsi

OcHoBHOe coaep:xaHue

OK 01
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XUMHYECKHX
peakuuii

1. Xumnueckas peaxiusi. Kinaccuduxarus XuMu4eckux peakiiuii B HEOPraHu4ecKol U OpraHuyecKou
XUMUHU. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU

IIPU XUMUYECKHUX peaklusaX. Peakunu coequHeHus, pa3ioxKeHus, 3amelienus, oomena. CocraBieHue
YpaBHEHU PEaKINil COSAMHECHUS, PA3JIOKCHHUSI, 3aMEIIICHIsI, OOMEHA, B T.4. pEaKIIMii TOPEHUSI.
Karanutuueckue peakiuu. O6patuMblie 1 HEOOPATUMbIE PEAKIIUU.

2. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE YPaBHEHUA. Peakiny OKUCIICHNUA-BOCCTAHOBIICHUS.
Crenenb okucienus. OKuciIuTenab U BOcCTaHOBUTENb. COCTaBICHNUE U ypPaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOI0M 3JIEKTPOHHOTO OanaHca.
OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B IPUPOE, TPOU3BOJICTBEHHBIX MPOIIECCAX

U KU3HEJEATEIbHOCTH OPraHU3MOB.

Knaccudukaiums XuMHIeCKUX peakini.

Pasznen 5. KuneTtuueckue n TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYCCKUX peaxunﬁ

Tema 5.1. OcHOBHOe coep:xaHmne OK 01, OK 02
Ckopocth
XUMHYECKUX 1. CxopocTh XUMUYECKHUX peakiuid. [IoHsATHE 0 CKOPOCTH XUMHUECKUX peaKIuii. 3aBUCUMOCTh
peakiuii. CKOPOCTH XMMHUYECKUX PEAKIUM OT pa3IMUHbIX (PAKTOPOB: MPUPOABI PEarupyIONIUX BEIIECTB,
XuMHu4ecKoe MX KOHILIEHTPALIUU, TEMIIEPATypbl, TOBEPXHOCTH COPUKOCHOBEHMS M UCIOJIb30BAHUS KaTall3aTOPOB.
paBHOBecHe OO6paruMeble peakiui. XUMHYECKOe PAaBHOBECHUE U €T0 CMEIIEHUE TIOJT ACHCTBUEM Pa3TuIHBIX
(hakTOpOB, BIUSIONINX Ha COCTOSTHIE XUMUYECKOTO paBHOBECHS (KOHIIEHTPAIIUS PEareéHTOB
WJTU TIPOAYKTOB PEAKIINH, JIaBJICHUE, TEMIIEpaTypa) JUIsl CO3/IaHUsI ONITUMAIbHBIX YCIOBUH TIPOTEKAHUS
xumuyeckux mnpoueccos. [Ipunmun Jle [llarense. CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX
(bakTopoB.
OnexTponus.
Pa3znea 6. Bona. PacTtBopnl
Tema 6.1. OcHoBHOe coep:kaHue OK 01, OK 02,
Bopa. PacTBopsbl. OK 07
Auexrpoautnyec | 1. Boma. Boausie pecypenl 3emin. PactBopsl. PactBopenue. Bona kak pactBoputels. PactBopumMocTsb

BCIIICCTB. 3aBUCHMOCTD PaCTBOPUMOCTHU I'a3oB, )KI/I)IKOCTGﬁ M TBEPABIX BCIICCTB OT PA3JIMYHBIX
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Kasl JUCCOIHUALUS

(hakTOpOB.

2. PacTtBopeHue kak Pu3nKo-xuMuueckuit nporecc. PactBopbl. CriocoObI MPUTOTOBICHUS PACTBOPOB.

PaCTBopI/IMOCTI). MaccoBas A0JI1 BENIECTBA B paCcTBOPE. CMBICIH TTOKa3aTes npeacibHO HOHYCTHMOﬁ
KOHICHTpAMX U €T0 UCIIOJIb30BAHUC B OLICHKC sKoJIorudyeckon oesonacuoctu. [lonstue
O JUCIICPCHBIX CUCTCMAX. HctunHbIC N KOJIJIOUJIHBIC PAaCTBOPLBI.

3. HpaBI/ma 9KOJIOTHYCCKH uenecoo6pa3Horo IIOBCIACHUSA B 6BITy u pr,[[OBOfI JCATCIIbHOCTH B LCJIAX

COXpaHEHUsl CBOETO 3/I0POBBS U OKPYIKAIOIICH MPUPOIHON CpeJibl; OITAaCHOCTh BO3ACHCTBHUS HA HKUBbIE

OpraHu3MBbl OIIPCACIICHHBIX BCIICCTB.

4. DnexTponauTHueckas auccouuanus. Teopus anekTpoauTuueckoi quccounanuu. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCIasi, HEHTpaibHasi, menoyHas. Monbl. Peakinu HOoHHOTO 0OMeHa.
DNEKTPOJIUTHI, HEANEKTPOIuThI. Peakuiuu nonnoro oomena. CocrapieHre peakiiii HFOHHOTO 0OMeHa
IIyTeM COCTABJICHUS WX MOJIHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHHUI. 3a/laHusl HA COCTaBJICHUE
MOHHBIX peakiuii. CTeneHpb MEKTPOIUTHIECKON nucconuanyui. CUIbHbIE U cla0ble SIIEKTPOJINTHL.
OCHOBHBIE TIOJIOKEHHSI TECOPHH AJIEKTPOJIMTHUECKON TUCCOIaIii. KUcioTel, OCHOBaHUS U COJIN
KaK AJICKTPOJIUTHI.

Pasznen 7. Meraaianbl

n HemeTajaianl

Tema 7.1.

OcHoBHOE conep:xaHue

duzuko-
XHMHYECKHeE
CBOJiCTBA
METAJLJIOB
U HEMETAJLJIOB

1. Meramnsl. 1lonmoxxenne MeraimnoB B Ileproguueckoil cucreMe XUMAYECKUX 2JIEMEHTOB
JL.U. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0UEK aTOMOB MeTaisioB. Obmue
¢u3nueckue cBoiicTBa MerasuioB. CIiiaBsl METAIOB. DIIEKTPOXUMHUYECKUH psijl HANPSHKEHUN
MeTaIOB. XMMHUYECKHE CBOMCTBA BAKHEHIIINX METAIJIOB (HATPUH, KA, KaIbIIHi, MAaTHUA,
AIIOMUHMM, TUHK, XPOM, JKeJIe30, Me/Ib) U UX coennHeHui. OO01Ie crnocoObl MOIy4eHNs METaJIOB.
I'eneTnueckas CBA3b HEOPraHMYECKUX BELIECTB, IPUHAAIEKAIINX K PA3JIMYHBIM KJIacCaM.

[TpumeHeHre MeTasIoB B ObITY M TEXHHKE. 3HAYEHHE METaNIOB M HEMETAJUIOB B IIPUPOJIE

U )KM3HENEATEIbHOCTH YeJI0BeKa U opraHnu3MoB. Mertamtorepmus. [Iupomeramtyprus,
THIPOMETALTYprus U 3iekTpometautyprus. CriaBel yepHble U iBeTHbIe Koppo3usi MeTaioB: BUIbI
KOPpPO3UH, CIOCOOBI 3aIIUTH METAJIIOB OT KOPPO3UH.

OK 01, OK 02
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2. Hemeramnel. Ilonoxenue nemeramuioB B [lepuoanueckoi cucreMe XUMHUYECKUX AIIEMEHTOB

JI.1. MenneneeBa 1 0COOCHHOCTU CTPOCHUS aTOMOB. DU3NUECKUE CBOMCTBA HEMETAIOB. AJUTOTPOITHS
HEMETaJIOB (Ha IpUMEPE KUCIOPoaa, cepbl, pocdopa u yriepoaa). XuMHUIECKUE CBOWCTBA
BOKHEUIIINX HEMETAJIOB (TaJIOT€HOB, CEphI, a30Ta, (hocdopa, yrepoaa U KpEMHHUS) U UX COSTUHEHUN
(OKCHI0B, KMCIOPOJCOAEPKAIINUX KUCIIOT, BOAOPOAHBIX COEAMHEHNI). TUNHUYHBIE CBOIICTBA

. 2
nemetaiioB IV— VII rpynn. Kiaccudukanus 1 HoMeHKIIaTypa COSIMHEHU HEMETAIIJIOB.
IeHeTnueckas CBSA3b HEOPraHUYECKUX BEIICCTB, MPUHAICKANIUX K PA3IHIHBIM KIaccaM.
KpyroBopoTsl GMOTEHHBIX 3JIEMEHTOB B IPUPOJE.
[IprMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.
Pasnen 8. JlabopaTopHblii NPAKTUKYM 10
Tema 8.1. OCHOBHOE Colep:KaHHe 6 OK 01, OK 02,
Nnentunduranus OK 04
Heopranuveckux | JlaGopatopusblie padoTbl 6
BellecTB
JIaboparopHas pabota Ne 3. M3yueHnne 0cOOEHHOCTEH XUMHUYECKHIX PEeaKIIHil. 2
Jlaboparopnas padota Ne 4. M3ydyeHune KOppO3UH METAILIOB U CITOCOOOB 3aIUTHl METAJIIOB
OT KOPPO3HH. 2
JlabopaTtopHas padota Ne 5. Pacrio3Hanue HEOpraHUYECKUX BEIIECTB METOI0M XUMHUYECKOTO
sKcriepuMenTa. Maentudukaius HeopraHM4ecKuX BEIIeCTB ¢ UCTIOIb30BaHUEM 2
X (PU3UKO-XUMUIECKUX CBOMCTB, XapaKTePHBIX KAYECTBCHHBIX PEAKITUH.
Tema 8.2. OCHOBHOE colep:KaHHe 4 OK 01, OK 02,
HccaenoBanue OK 04
cBoiicTB pactBopoB| JlaGopaTopubie paboThl 4
JlaboparopHuas pabota Ne 6. [IpuroroBienue pacTBopa 3aJaHHON KOHIIEHTparuu. OnpeaencHue cpebl 2
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BOJIHBIX PAaCTBOPOB. PelieHne pacyeTHBIX 3a/1a4 Ha HAXO0XICHUE MAaCCOBOH IO paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

JlaboparopHuas padota Ne 7. IlpuroroBienue cycrnen3un kapOoHara Kaiubius B Boje. [lomyuenue

AMYJILCUH MOTOPHOTO Macia. O3HAKOMJICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM. 2
Pa3jnen 9. CTpoeHne u CBOMCTBA OPraHuYeCKUX BellecTB 14
Tema 9.1. OcHOBHOe coiep:kaHue 2 OK 01
Kuaceupukanus,
cTpoeHHe 1. Ilpenmer opraHUYecKOW XUMHUU: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B IMOJYYEHUU HOBBIX
¥ HOMEHKJIATypa | BELIECTB U MAaTEPHUANIOB. MeCTO ¥ 3HAUCHUE OPTaHUYECKOM XUMHMHU B CUCTEME €CTECTBEHHBIX HAyK.
OpPraHMYeCKHX XHUMHUYECKOE CTPOCHHE KAK MOPSAIOK COETUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX Teopus CTpOEHHUs
BellleCTB opraHuyeckux coenruHeHnii A.M. bytinepoBa, ee OCHOBHBIE ITOJIOKEHHUS.
VYriepoaHslid CKeJeT OPraHNYeCKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO
cTpoeHust Moiekyl. CTpykrypHble (GOpMyIbl OpraHHYEeCKHX BemiecTB. ['oMosorus, uzoMepus.
XUMUYECKasi CBSI3b B OPTAHMYECKUX COCIMHEHUAX - OJUWHApPHBIE W KpaTHble CcBA3U. [IpencraBnenue 9
0 KJaccu(UKaIlii OPraHUIECKUX BEIICCTB.
[TonsitTue o ¢yHkuMoHanbHOU rpynne. Pagukan. [lpuHmmnsl kiaccu@uUKauy OpraHUYECKUX
coenquHeHnil. HoMeHknaTypa OpraHM4ecKuX COEAMHEHHMN (CUCTeMaThyecKas) H TpUBHUAJbHBIC
Ha3BaHUS BAXXHEUIINX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB.
2. Knaccudukarus peakiiuii B OpraHnueckor XumMuu. Peakiun npucoequHeHus (THApUPOBaHUS,
raJloreHUPOBAHUS, THIPOTAIOTeHUPOBAHUS, THIpaTalun). Peakiuy oTimenieHus (qeruapupoBaHus,
JETHIPOTAIOTeHUPOBaHUS, JeTuapaTanun). Peakiun 3amenienus. Peakiuu nzomepusarum.
Tema 9.2. OcHoBHOE conepxaHue 8 OK 01, OK 02,
CsoiicTBa OK 04
OpraHMYecKHX 1. ®u3uKo-XMMUYECKHE CBOMCTBAa OpPraHMYECKUX COEIMHEHUN OTAEIbHBIX KJIAcCOB (0COOEHHOCTH
coeMHeHMil KIacCU(PUKALMM W HOMEHKJIATYpbl BHYTPU KJIacca; TOMOJIOTMUECKHUU psSA W olmas ¢opmyna; 2

n3oMepust; pU3nUecKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTyUEHNUS).
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AJIKaHBI: COCTaB U CTPOSHHE, TOMOJIOTHYECKUN psia. MeTaH U 3TaH - MPOCTEHIINE MPEICTABUTEIN
aIKaHOB: (pU3MYECKHEe W XMMHYECKHE CBOWCTBA (pEakIMHM 3aMEIICHUS W TOPEHHS), HAXOXKICHUE
B IIPUPO/IC, TTOJIyYCHUE U IPUMECHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHUU psii. OTWIEH W TMPONHIEH - MpOCTeHIlne
MPEACTABUTENN  QJIKEHOB: (U3MYECKHE U XHUMHYECKHE CBOHCTBAa (peaklUM THIAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpaTallii, OKUCJICHUS U TIOJIMMEPHU3ALIUHN ), TOJyYeHUE U TIPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u metunOyragueH-1,3: cTpoeHre, BaXHEHIITNE XUMHYECKHE CBOMCTBA
(peakuus nonumepusaiun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHH psl. AICTHICH - IPOCTCHUIN
MIPEJICTABUTENIb ATKWHOB: COCTaB, CTpOCHHE, (PHU3NYCCKUE ¢ XUMHUYECKHE CBOWCTBA (peaKiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALIMH, TOPESHHUS ), TTOJTyYECHUE U TIPUMCHCHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (QU3MYECKHUE H XHUMHYECKHME CBOWCTBA (peakiuu
raJIOTCHUPOBAHUS U HUTPOBAHUS ), TIOJyYCHHE M IPUMEHEHHUE. ToJyos: cocTaB, CTpoeHue, (PU3nIeCKre
U XUMHUYECKHE CBOWCTBA (pEaklMM TajJOTreHUPOBAHUS W HUTPOBAHMS), MOJYyUYCHHUE U MPUMEHEHHE.
TokcuyHOCTh apeHOB. ['eHEeTHYECKas CBSA3h MEXKIY YIJIEBOJIOPOAaMH, TPUHAIIICIKAITUMHU K Pa3THIHBIM
KJaccam.

[IpupoaHbIle MCTOYHMKHU YTIIeBOAOpoAoB. IIpupoaHslii ra3 W momyTHeie HedTsHbIe ra3pl. Hedthb
n ee mnpoucxoxjeHue. CnocoObl nepepabOTKU He(TU: NEeperoHkKa, KpEeKUHI (TepMUYECKHil,
KaTaauTHueckuii), muponus. [Ipoayktel nepepaboTku HepTH, UX TPUMEHEHHE B MPOMBIILIEHHOCTH
1 B ObITy. KaMeHHBI yroib U IPOIYKTHI €T0 MepepaboTKH.

Hpe]le.]'[BHBIe OOIHOATOMHBIC CITMPTBI. MeTaHOT W ATAaHOMI: CTPOCHHUC, q)HSI/I‘IGCKI/IC U XUMHYCCKUEC
CBOWCTBa (peaklUMu C aKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHME), MpPHUMEHEHHE.
BopmoponHbie CBS3M MEXAy MOJEKyJaMH CIUPTOB. JleficTBHE MeTaHONa W STaHONAa Ha OPTraHU3M
4yeqoBeKa. MHOroaTOMHbIE CIHUPTHL. OJTWIEHIJHMKOAb UM TJIMIEPUH: CTPOEHHE, (U3NYecKue
M XUMHWYECKHE CBOMCTBa (BBaI/IMO)IefICTBHG CO MMCJIOYHBIMU MCETAJIaMH, KAa4YCCTBCHHAd pPCaKIud
Ha MHOToaToMHble cmupthl). JleificTBue Ha opraHu3Mm denoBeka. IIpuMeHeHHMe TIHUIIEpHHA
U OTHUJICHIJIMKOJIA.

@DeHoJ: CTpOEHUE MOJEKYJbl, (PU3MUECKHe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anpreruapl U KeToHbl. DopMallbleruj, anueTaabAerH]l: CTpoeHHe, (U3NYEeCKHe U XUMHUYECKHE
CBOMCTBA (peaKHI/II/I OKHUCJICEHHUSI HW  BOCCTAHOBJICHUA, KadyC€CTBCHHBIC peaKHI/II/I), IMOJIYUCHUE
U IPUMEHEHHUE.
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OnHOOCHOBHBIE MpeeIbHbIE KapOOHOBBIE KMCIOThl. MypaBbiHAs M YKCYCHAsl KUCJIOTBI: CTPOEHHUE,
¢u3nvecKkre u XUMUYECKHEe CBOWCTBA (CBOICTBA, O0IIKE AJIs KJacca KUCIIOT, PEakius dSTepuUKaIIN),
nojyyeHue M npumeHeHue. CreapuHOBas M OJIEMHOBAs KHCIOThl Kak MPEACTaBUTEIM BBICHIMX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

Crnoxnble 3(puUpbl Kak MIPOU3BOJIHBIE KAPOOHOBBIX KUCJIOT. I'maposu3 cnoxHbeIX 3¢gupos. XKupsl.
I'maponns xupos. [Ipumenenue xupoB. bruosiornyeckas poJib ) KUpPOB.

A3zoTcopepkamMe COoeAMHEHUs (aMMHBI W aMHUHOKHCIOTHL, OenkHu). BpIcOKOMONEKyIspHbIE
COeMHEHMS (CHHTETUYECKUE U OMOJOTHYEeCKH-aKTUBHBIE). MOHOMED, MONUMEp, CTPYKTYPHOE 3BEHO.
[TonuMepuszanusi STHJIEHA KAaK OCHOBHOE HAIpPaBIEHUE €ro MCIOIb30BaHUS. AMHHOKHCIOTHI
Kak aM(doTepHble opraHuueckue coeAuHeHus. Ou3nveckrue U XUMHYECKHE CBOMCTBA aMHUHOKHCIOT
(Ha mpumepe rimnuHa). bruonornyeckoe 3HaueHUEe aMUHOKHUCIIOT. [lenTuapt

['eHeTnyeckas cBsI3b MEXKIY KJIaccaMu OpraHUYecKuX coenuHeHui. [lonsaTue 06 a3orcomepkanmx
COCMHEHUSX, OHOJOTMYECKH aKTUBHBIX BeHIecTBaX (yrieBoAax, KHpax, Oelkax u J1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).

VYrneBoapl: CcOCTaB, KiacCH(UKAIUs YIIeBOJAOB (MOHO-, AM- WM ToOJHcaxapuiabl). [moko3a -
MPOCTEHIINIT MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(B3aumopeiictBue ¢ ruapokcuaoM meau (Il), okucnenne aMMmuadHbIM pacTBopoM okcuaa cepebpa (I),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIFOKO3bl), HAXOXKACHUE B MPUPOJE, IPUMEHEHNE, OMOJIOTHYECKas! POJib.
®otocuHTe3. PPyKTO3a KaK M30MEp IIIIOKO3bl. Kpaxman v 1memnono3a Kak OPUPOIHbBIE MOJTUMEPHI.
Crpoenue kpaxmana M LeUoia03bl. dusnyeckne M XUMHUECKHE CBOWCTBa Kpaxmaia (THApOIIH3,
KauecTBEHHAas pEeaKIMsl C HOJIOM).

benku xak nmpupoaHble BEICOKOMOJIEKYJIIpHbIE coenHeHMs. [lepBuuHas, BTOpUYHAs U TpEeTUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JIEHATypalusl, KaueCTBEHHbIE peaKluu
Ha OeTKu.

OcCHOBHBIE OHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIMMEp, CTPYKTYpPHOE
3BEHO, CTENEeHb NOJIMMEpHU3alMU, CPeaHss MojeKkyispHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJIAPHBIX CO@)II/IHGHI/IIZ - IOJIMMEPpHU3alria U IMTOJIUKOHACHCA M.

DKcrepuMeHTalbHbIE METO/IbI H3yUeHHS BEUIECTB U UX MPEBpAILEHUI: 0O3HaKOMIIEHHE ¢ 00pa3aMu
MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC, Kay4YyKOB. HonyquI/Ie CHHTCTHUYCCKOI'0 KaydyKa
U PE3UHBIL.

Tema 9.3.

OcHoBHOe cogep:kaHue

OK 01, OK 02,
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Nnentudukaums | 1. buooprannueckue coequnenus. [Ipumenenne n 6uosoruueckas poib yrieBoaoB. OKUCICHUE OK 04
OpPraHu4YecKuX | yIrJIeBOJOB — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTu MPUMEHEHHUSI AMUHOKHUCIIOT.
BellecTB, [IpeBparmienus O6enxoB nuiy B opranusme. buonornueckue Gpynkunu 6enkoB. buonornyeckue 2
UX 3HAYEHH e GyHKIUY kUpoB. POtk opraHndeckoil XUMUM B PEIICHUH MPOOIEM MUIIEBON 0€30IaCHOCTH.
U IPUMeHeHune
B OBITOBOI U ~ -
POM3BOACTBEHHOI 2. Ponb oprannveckoil XMMHUU B PEILIEHUU MPOOIeM SHEPreTHYecKoil 6€30MacHOCTH, B pa3BUTUHU
NeSITeTbHOCTH MEIHLMHBL, CO3/IAHHU HOBBIX MATEPHAIOB, HOBLIX HCTOMHUKOB SHEPIHHU (aTbTEpHATUBHBIE HCTOYHUKH
JeT0BeKa sHepruu). OnacHOCTh BO3/ICHCTBHS HA KUBbIE OPraHU3Mbl OPraHUUYECKHUX BEIIECTB OT/IEIbHBIX KJIaCCOB 2
(YrJIeBogOpOIbI, CIUPTHI, (DEHOJIBI, XJIOPOPTAHUYCCKUE TIPOU3BOIHBIC, aTbACTHIBI U JIP.), CMBICIT
MOKa3aTesl MpeAeNbHO TOMMYCTUMOM KOHIIEHTPAIUH.
Pasnen 10. JIabopaTopHbIil NPAKTHKYM N0 HAEHTH(PUKANNH OPraHNYECKHUX BelleCTB 15
Tema 10.1. OcHoBHoOE coepxaHue 15 OK 01, OK 02,
Nnentudurxanus OK 04
OpPraHN4YecKux ﬂaﬁopaToprIe paGOTBI 15
coeauHeHu .
OTAEMBHBIX JlaboparopHast pabota Ne 8. M3ydeHnune xapakTepHBIX CBOHCTB CITUPTOB, PEHOJIOB, AJIBJICTHIOB U 4
KapOOHOBBIX KUCTIOT.
KJIACCOB P
JlaboparopHast pabota Ne 9. V3yueHue XxapakTepHBIX CBOHCTB YTJIEBOIOB. 2
JlaboparopHast pabota Ne 10. M3yueHne XxapaKTepHBIX CBOMCTB OCIIKOB. 2
JlaboparopHas pabota Ne 11. M3ydeHnue xapakTepHBIX CBOWCTB MOJIMMEPOB U BOJIOKOH. 4
JlabopaTtopHas pa6ota Ne 12. PacriozHaBaHne OpraHM4YeCKUX COSTUHEHUN METOJOM XUMHUUECKOTO
JKCIIepUMEHTa (IPUMEHEHNE TIOTYyUYEHHBIX 3HAHUHI U HAaBBIKOB XUMHUYECKOTO SKCIIEPUMEHTA 3
JUTSI KAYECTBEHHOTO OTIPEICTICHUS BRIJTAHHBIX 00pa3I[0B OPraHMYECKUX BEIIECTB).
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COepPKaHMe (IPUKIATHOH MOLYJIb)
Pasznen 11. Xumus B KU3HU U IPOU3BOACTBECHHOM JAeATEIbHOCTH YeJI0BEKa 5
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Tema 11.1. Xumus
M KU3Hb

Conep:xaHue NPUKJIATHOTO MOTYJIsI

1. Posb xuMuM B 00ecrieyeHnu 3KOHOFH‘I€CKOI>1, 3HepFeTquCKOﬁ n HPIH.[CBOﬁ 6630HaCHOCTI/I, Pa3sBUTHH
MCIHUIMHBI. IlonsTue o HAaYYHBIX MCTOAAaX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2. [IpencraBnenus 06 0OMUX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO OMYyYEHUS BAXKHEUIITUX
BellecTB. YenoBeK B MUPE BELIECTB U MATEPUATIOB: BaXKHEHUILINE CTPOUTEIbHBIE MaTEPUabI,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEPAMHKa, MaTepUAIIbI ISl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHM4eCKUe U MUHEpPaJIbHbIE YI00pEHUS.

3. XuMus ¥ 3J0pOBbE YEJIOBEKA: MTpaBujIa UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€30MacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMUHU B TOBCEITHEBHOM JKU3HH.

OK 01, OK 02,
OK 04, OK 07

Tema 11.2. Xumus
B
NMPOU3BOACTBEHHOM
JeITeJIbHOCTH
TeXHHUKA-
Cy10BOAUTES

Coneprxanue NPUKJIATHOTO MOTYJIsSI

1. Hogeiimne 1OCTHKEHHS] XUMUYECKON HAYKH U XUMUYECKON TeXHOJIOTUU. Poiib xumuu

B 00€CIeYeHnH YKOJIOTHUECKON, FHepreThueckoi 6e3onacHocTy. IlpaBuina noucka u aHanusa
XUMHYECKON MHPOPMAIIUHN U3 Pa3IMYHbIX HCTOUHUKOB (Hay4yHasi U yueOHO-Hay4Has JIUTepaTypa,
cpezAcTBa MaccoBoi MH(pOpMaLuu, ceTb IHTepHeT).

2. [IpunImn paboTsl YeThIpeXTakTHBIX U NByXTakTHBIX [IBC. [TonsTre u Tormmuse. CocTaB TOMIMBA.
Hasnauenue u coctaB razopacnpeneneHus CucTeMbl au3eneit Ha cyane. [IpeoOpazoBanue
MOTEeHIIUAIBLHOU YHEPTHH SHEeproHocutens (Tomnusa) B COVY (nuzensx) Ha cyaHe. ['a3oo0pa3oBanue
MIPU CKUTAHUM TOTUTMBA Ha cyHe. DHeproHocutenb. OBP peakuuu. DnekTpoHHbIE (OPMYIIBI.
Pu3znyuecKrue 1 XMMHYECKHE CBOMCTBA 3JIEMEHTOB.

OK 01, OK 02,
OK 04, OK 07,
K 1.4

3. [Monsatue «rpy3». Knaccudukaius rpy30B 10 pa3IMdHbIM Tpu3HakaMm. TpaHCIIOpTHBIE
XapaKkTEepPUCTUKH TPy30B. [ py301epeBo3KH, OCYLIECTBISIEMbIE MOPCKUM U PEYHBIM TPAHCIIOPTOM.

Oco0eHHocTH TPy30BBIX Onepanuii HeTeHaANUBHBIX cyn0B. HedTeHnanuBHble rpy3sl. HegrenpomyKThl.

Hedts. Xumuueckue cBoiicTBa HEPTH.

OK 01, OK 02,
OK 04, OK 07,
[IK 3.2

IIpome:xyTouHas aTTecTaums - AU GepeHINPOBAHHBIN 3a4eT.

Bcero:

78
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3. YCJIOBUSA PEAJIM3ALIMN OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1. Jlns peanuzanuu mporpaMMbl y4eOHOTO IpeaMeTa MpeayCMOTpeH cieayloniee yuyeOHoe

MOMEIIEHUE!

- KaOuHeT «OKOJOrMYeCKHe OCHOBBI MPUPOJONOIb30BaHusa. (0meoOpa3zoBaTelbHbIC

TUCTIATLTAHBDY.

Kabuner  coorBerctByeT  TpeOoBaHusiM  CaHUTapHO-3MUJIEMUOIOTUYECKUX  MPaBUII
U HOPMATHBOB, OCHAIICH TUIIOBBIM OOOpPYJIOBAaHHUEM, B TOM YHCIIC CICIHATU3UPOBAHHON y4eOHOI
MeOenpl0 U cpelcTBaMu OOydeHHs, HEOOXOJUMBIMU i BBIOJHEHUS TpPeOOBaHMUI K YPOBHIO
MOJTOTOBKU O0YYArOIINXCSL.

B kaOuHere npeaycMOTpeHo cieayoliee 000py10BaHue:

- KOMILJIEKT y4eOHOU Mebenu (CTOIIbI, CTYIIbs, J0CKA);

- KOMIUIEKT y4eOHO-HArJIsHBIX MMOCOOMil: TaOJMIbI: CTPOEHUE aToMa yriepoja; MeTaH;
OyTaH; MPUPOJHBIN Ta3 — XUMHUYECKOE CHIPHC; ITHIICH; AllETUJICH; MPOMYKThI CHHTE3a Ha OCHOBE
areTuiieHa; OCH30JI; MOJMyuYeHUE CHHTETUYECKOTO KayudyKa U3 He(TSHBIX ra3oB; cXeMa TpyOdaToii
YCTAaHOBKHM JUIsI TEPErOHKM He(TH; OCHOBHOE CHIpbE [UIsI CHUHTE3a IMOJUMEPOB; TPOIAYKTHI
nepepaboTku HedTH; 0Opa3oBaHHWE BOAOPOIHBIX CBSA3EM B MOJIEKYJIaX BOJbI U CIHUPTA; CTPOCHHE
deHona; CIHUPTHI W aNbACTUABI;, YCTAaHOBKA JUIS IMONXY4YeHHS (DEHOIPOPMAIBICTHIHON CMOJIBI;
MOJTy4YeHUE U MPUMEHEHHE YKCYCHOM KUCIIOTHI, 00pa30BaHHE MaKpPOMOJIEKYJIbl Kpaxmaa; MpOTyKThl
nepepaboTKU JIPEBECUHBI; TIOJyYEHUE alleTaTHOTO BOJIOKHA; CTPYKTypa MOJICKYJIbl O€Ka; CTCHIIBI:
[lepuoanueckas cucremMa xumudeckux anemeHtoB [I.M1. MenpaeneeBa; Tabnuia pacTBOPUMOCTH;
XUMHUYECKHE 3HAKHW M ATOMHBIC MAaCChI 3JIEMEHTOB; HEKOTOPHIC KJIACCHI OPTaHUIECKUX COCTUHEHUIA.

B ka0OuHeTe npeaycMOTpeHBI CeIyIoe TEXHUYECKHE CPeICTBa O0yUEHHUS:

— MEePCOHAIBbHBIA KOMIBIOTED C JIMIIEH3MOHHBIM IIPOTrPAMMHBIM 00€CIIeUeHHEM;

— TEJICBU30D;

— BHJICOMarHuToQoH;

— JIOKallbHas KOMITBIOTEPHAsI CETh.

Jlna peanuzanuu paboueil mporpaMMbl y4eOHOTO MpeaMeTa MpeaycMOTpeHa OuOinoTexa
Y YUTaJbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEpHET.

3.2. Uu¢popmanoHHoe odecniedeHre peajn3aluu NporpaMmmbl

3.2.1. OcHOBHbBIE YJIEKTPOHHBbIE U3IAHUSA

1. Xumus. bazossiit ypoBens. 10 knacc : yuebnuk / Epemun B.B., Ky3smenko H.E., Tepenun
B.U., Ipo3noB A.A., Jlynun B.B.; moxn pexn. Jlynuna B.B. - 8-e u3n., crepeorunsnoe - Mocksa :
WznatensctBo "[Ipocemenue”, 2022. - 208 c. - ISBN 978-5-09-099533-7. - TekcT : 37€KTPOHHBIA.

2. Xumus. bazosbrit ypoenb. 11 kmacc : yueObnuk / B. B. Epemun, H. E. Ky3smenko,
A. A. lpo3nos, B. B. Jlynun ; noa. pea. B. B. Jlynuna. - 8-e usa., nepepaboranHoe - Mockaa :
WznatensctBo "[Ipocemenue”, 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 37€KTPOHHBIA.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. I'abpuensu, O. C. Xumus. ba3ossiit yposens. 10 kiacc : yueOnuk / O. C. 'abpuensH. - 5-e
u31., mepepadoranHoe - Mocksa : M3narensctBo "[IpocBemenue", 2022. - 192 ¢. - ISBN 978-5-09-
099538-2. - TekcT : INEKTPOHHBIH.
2. Tabpuensa, O. C. Xumus. ba3oslii ypoens. 11 kiacc : yueonuk / O. C. ['abpuensH. - 8-¢
u3]., crepeotuniHoe - Mocksa : M3narensctBo "[Ipocemenue", 2022. - 224 c. - ISBN 978-5-09-
099539-9. - TekcT : 2ITEKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHHUMAOBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

KOHTPOHL U OIECHKA DPACKPBIBAKOTCA 4YCPE3 MNPCAMCETHBIC PE3YJIbTAaThbl, YCBOCHHBLIC 3HAHUA

U NpUOOpeTeHHble OOy4YaloLIMMMCA yMEHUS, HalpaBlIeHHble Ha (OPMHpPOBAHUE OOIIUX
¥ Ipo(peCcCHOHANBHBIX KOMITETCHIINH.
Oomas/npogeccnoHaIbH Pa3nesn/Tema THun oleHOYHBIX MEePONPUATHI
ast KOMIIeTeH I Usl
OK 01. Beibupats P 1, Temal.1. Texymuii KOHTPOJIb B (hopMme:
CIOCOOBI pelIeHus 3a1a4 P2, Temsr 2.1, 2.2. — TEeCTUpPOBaHHUE,
npo¢eCCHOHAITBHON P 3, Tema 3.1. —  YCTHBIIf 01IpoC;
NeATEIIbHOCTH P4, Tema 4.1. —  TIHCHMEHHAs IIPOBEPKa;
IIPUMEHUTEIBHO P 5, Tema 5.1. —  OLICHKA BBINOJHEHHUS
K pa3JInYHbIM KOHTekcTaM | P 6, Tema 6.1. 11a60PATOPHBIX PaboT.
P7, Tema7.1.

P 8, Temnr 8.1, 8.2.

P9, Temn1 9.1, 9.2, 9.3.
P 10, Tema 10.1.

P 11, Temsr 11.1(I1-0/c),

1 paboTaTh B KOJIJIEKTHUBE
U KOMaHjie

11.2 (IT-o/c).
OK 02. Ucnonb30BaTh P2, Tema 2.2.
COBPEMEHHBIE CPEJICTBA P 3, Tema 3.1.
MOMCKa, aHaIu3a P 5, Tema5.1.
Y UHTEpIpETaIuu P 6, Tema 6.1.
uH(popManun P7,Tema7.1.
1 UHPOPMAIMOHHbIE P 8, Temni 8.1, 8.2.
TEXHOJIOTHHU P9, Temnr 9.2, 9.3.
JUTSL BBITIOJTHEHUS 33024 P 10, Tema 10.1.
npodeccuoHanbHOM P 11, Temsr 11.1(I1-0/c),
NEeATETbHOCTH 11.2 (TT-o/c).
OK 04. O¢ddexTnuBHO P 3, Tema 3.1.
B3aHMMOJENCTBOBATH P 8, Temnr 8.1, 8.2.

P9, Temr 9.2, 9.3.

P 10, Tema 10.1.

P11, Temsr 11.1(IT-0/c), 11.2
(IT-o/c).

OK 07. ConelicTBOBATHL
COXPaHEHUIO OKPYKaroUIei
Cpensl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HAHUS

00 U3MEHEHUH KJIuMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYATHBIX
CUTYaLUAX

P 6, Tema 6.1.
P11, Temsr 11.1(IT-0/c), 11.2
(IT-o/c).

[IpomexyTouHas aTTecTanus
B (hopme:
— muddepeHIMpPOBaHHBIN 3a4eT




29

[IK 1.4. DxcrmryatupoBaTh
CYJIOBBIE DPHEPTreTUYECKUE
YCTaHOBKH

YCTaHOBKH

P 11, Tema 11.2 (IT-o/c).

[IK 3.2. KonTposiupoBarhb
co0IIt0ICHHE MEP
IIPEJOCTOPOKHOCTH

BO BpeMs IIOTPY3KHU

U BBITPY3KH U OOpaIieHus
C OIIACHBIMU U BPEAHBIMU
rpy3aMHu BO BpeMmsl peiica

P 11, Tema 11.2 (I1-o/c).
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