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€CTECTBEHHOHAYYHBIX JUCHUIUIMH (XuMuu, reorpaduu, OUOIOTHHM) AUCHUIUIMH B
ITOO AHO KKC

«Paccmorpeno» Ha 3aceganmu  [IIIK  ChoemnmanbHOCTEH  TBOPYECKOM
HanpasyieHHocTH [IOO AHO KKC «27» mas 2025r. mporokon Ne CTH IIIIK
012/25

3

7

(/A /' -
[Ipeacenarens ITLK "< / /Xabues P.P./
«CornacoBano» "
Metoauct <2 / Anexcanaposa E.A./




COJIEPKAHUE

1. ObLIAA XAPAKTEPHCTHKA PABOYEM ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU AUCIHUIIVIMHBI «XXUMUS»

2.CTPYKTYPA U COJAEP KAHUE OBIIIEOBPA30OBATEJBHOM
JANCIUIIJIMHBI

3.YCJIOBUsA PEAJIM3ALIUU ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JAUCHUIIJIMHbBI

CTp.

24

25



1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBUIEOBPA3OBATEJBHOM IUCHUILIMHBI «XUMUWSI»

1.1. O0Js1acTh IPpUMEHEHUs IPOrPAMMbI
OO0meoOpa3oBaTebHas TUCIUIIINHA «XHUMUS» SBISICTCS 00s3aTE€IBHON YaCThIO

o01eo0pazoBarenbHOTO LUKIAa oOpa3oBaTenbHOW mnporpammbel CIIO Ha 0asze
OCHOBHOTO 00111ero oopazoBanus ¢ noiaydeHueM COO c yuerom tpedboBanuit ®I'OC
CIIO nns yxpymHeHHBIX rpymm mpodeccuit u cnenumanbHoctet YITIC 51.00.00
KynberypoBenenue u counokynbTypHble NpoekThl: 51.02.02 CounanbHO-KyIbTypHAs

TSI TEIBbHOCTD (110 BUIAM).

1.2 Mecto MCUMIVIMHBI B CTPYKType MNpOrpaMmbl NOATOTOBKH

CIEeNUATUCTOB CPeJHero 3BeHa
OOweoOpa3oBaTenpHas JUCHUIUIMHA «XUMMsD» H3y4yaeTcss Ha 0a30BOM ypOBHE B
o0meo0pa3oBaTeIbHOM LHUKIE Y4Y€0HOro IUlaHa OCHOBHOW Hpo(hecCHOHATbHOM
oOpa3oBarenbHON Tmporpammbl  crienmaibHocTH  51.02.02 CounanbHO-KyJIbTypHas
JeSITENbHOCTD (110 BUAAM)

1.3. Hean m 3anayM AUCHMILVIMHBI — TpPeOOBaHUA K Pe3yJbTAaTaM OCBOCHMS

AUCHHUTIIMHBI

I_Ie.]'ll/l H 3aJa94 JUCIUIIJINHBI

DopMHUpPOBAHUE Y CTYICHTOB IIPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIECH
€CTECTBCHHOHAYYHON KapTUHBI MUpPa KaK OCHOBBI IPUHSITUS PEIICHUN B KU3HECHHBIX U
IIPOU3BOJACTBEHHBIX CUTYALUSAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOAHOM Cpele.
3agaun JTUCUMILUIUHBI:

1) chopMupoBaTh MTOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SBJICHHUM B OKPYJKAIOLIEW Cpele, LEJIOCTHOM HAayYHOM KapTUHBI MHDA,
B3aHMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  YMEHHS  COCTaBISATH  (OPMYJIbI  HEOPraHUYECKUX U
OpraHUYEeCKUX BEIIECTB, YPABHEHUS XUMUYECKHUX PEAKIUN, OOBICHATH WX CMBICI,

MHTEPIIPETUPOBATH PE3YJIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) c(hopMHUPOBATh HABBIKH IMPOBEICHUS ITPOCTCHIITNX XUMHUIESCKUX
AKCIIEPUMEHTAIIbHBIX UCCIEAOBAHUN ¢ COOIIOICHUEM MPABUII O€30MMaCHOTO
oOparieHus ¢ BEIIecTBaMu U JIa0OpaTOpPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMCHHS UCIOJIH30BATh HHPOPMALIUIO XUMUYECKOTO XapaKTepa u3
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Pa3JIMYHbIX UICTOUHUKOB;

5) chopmupoBaTh  YMEHHS ~ NPOrHO3UPOBATh  IOCICACTBUS  CBOCH
NESTENPHOCTY W XUMUYECKUX TMPHUPOJHBIX, OBITOBBIX U TMPOU3BOJCTBEHHBIX
IPOLIECCOB;

6) cdhopmupoBaTh MOHMMAHUE 3HAYMMOCTH TOCTHIKCHUN XMMHUYCCKON HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIUAILHOMN U MPOU3BOICTBEHHOM cep.



2.2.

ocHose ®I'OC COO

Ili1anupyembie pe3yabTaThl 0CBOEHHS 0011e00pPa30BaTebHON JUCHUILINHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha

mapaMCTpbl U KPUTCPUU UX JOCTUIKCHU A,

BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCUHUSA B
pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTDb KOPPCKTUBLI B ACATCIILHOCTL, OLICHUBATDH

Kon u

HAauUMCHOBAaHMUEC

(])opanyeMblx HJIaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA TUCHUIIIINHBI

KOMIICTCHIIMH

O0mmue JAucuuninHapHbIe

OK 01. JIP 05 B wactu Tpy10BOr0 BOCIIUTAHUS: IIP6 2 BmageTh CHCTEMOM XHMHYECKHUX 3HAHHMH,

BriOupatb - TOTOBHOCTb K TpPyAy, OCO3HaHUE LIEHHOCTH | KOTOpas BKJIIOYACT: OCHOBOIOJATAIONINEC IOHATHS

CIOCOOBI MacTepcTBa, TPYAOI00uE; (XMMUYECKHI ~ DJIEMEHT,  aToM,  DJEKTPOHHAas

penieHus 3a1au - TOTOBHOCTb K  aKTHMBHOH  JEATEIbHOCTHU | 000J04YKa aToMa, S-, p-, d-3JIeKTpOHHBIE OpOMTAIH

npodeCCUOHANIbH | TEXHOJIOTHYECKOH M COIMAJIbHOM HAIMpPaBICHHOCTH, | aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,

oif CIIOCOOHOCTh ~ MHMLIMHUPOBATh,  IUIAHUPOBATh U | DIIEKTPOOTPHUIIATEIBHOCTh,  CTEIEHb  OKHCJICHHS,

JeSATeIbHOCTU CaMOCTOSITEJILHO BBHITIOHSATH TaKyIO JEATEIbHOCTD; XUMUYECKass CBsI3b, MOJIb, MOJISIpHAash  Macca,

NPUMEHHUTENBHO K | - HHTEPEC K Pa3IUyHbIM cdepaM MpodheccrnoHaNTbHON | MOISIPHBIH o0BeM, YTJIEPOAHBIN CKEJIET,

Pa3ITUYHBIM NEeATENbHOCTH, dbyHKIIMOHANBHAS ~TPYINa, paguKall, HW30MEpHs,

KOHTEKCTaM OBnazieHNEe YHUBEPCATBHBIMU YUCOHBIMH M30MEpPHI,  TOMOJIOTHYECKUM  psii,  TOMOJIOTH,
MO3HABATEIbHBIMU JEHCTBUSIMU: yII€BOAOPObI, KHUCJIOPOA- U  a30TCOoJepKallue
MP 01 a) 6a30BbI€ JTIOTUYECKUE ACHCTBUS: COCIMHEHUs, OWOJIOTUYECKH aKTUBHBIC BEIIECTBA
- CaMOCTOSITEIILHO dbopMynupoBaTh U | (yrIeBobl, JKHUpbI, O€JNKH), MOHOMEp, MOJUMED,
aKTyaJlM3UpoBaTh MpoOJIEMy, pPAacCMaTpUBaTh €€ | CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
BCECTOPOHHE; COCMHEHUS, KPUCTANIMYECKAsi peIIeTKa, THUIIbI
- YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK WM | XHMAYECKUX peakuui (OKUCIUTEIBHO-
OCHOBAaHMs [UI1 CpAaBHEHUS, KIACCU(UKAUUU U | BOCCTAHOBUTENIbHBIC, DK30-H  JHJIOTEPMHUECKUE,
0000111eHus; peaknuu MOHHOTO OOMEHA), pacTBOP, DJIEKTPOJIUTHI,
- ONpefeNnATb  LeId  ACATENbHOCTH,  3a1aBaTh | HEAJICKTPOIUTHI, AJICKTPOIUTHYCCKAS TUCCOIUAITNS,

OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKOMN peakinu, XMMUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XMMHUYECKOIO CTPOEHHUS
oprannueckux Beuects A.M. byTtiepoBa, Teopust
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COOTBETCTBUE PE3YJIbTATOB IIEJIIM, OLICHUBATh PUCKHU
MOCJEACTBUN JIEITEIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEUICHUU
KU3HEHHBIX MPOOIIEM

JIP 07 6) 6a30BbIC HCCIEI0BATEIBLCKIE ICHCTBHS:

- BJAJETh HaBBIKAMHU Yy4eOHO-UCCIIETOBATEIBCKON H
IIPOCKTHON JIEATEIbHOCTH, HaBbIKAMH pa3penieHus
npo0JieM;

- BBIABJISATH NPUYUHHO-CICJICTBEHHBIE CBSA3U U
aKTyaJIM3UPOBaTh 3ajiady, BBIJBUTaTh THUIOTE3Y €€
pelieHus, HaXOJUTh apryMEHTHI sl J0Ka3aTesibCTBa
CBOMX YTBEpXKIEHUM, 3aJaBaTh MapameTpbl U
KPUTEPUU PELICHUS;

- QHAJU3MPOBaTh TMOJYYEHHBIE B XOJAEC peUICHUs
3a1aud  pe3yJIbTaThl, KPUTHUYECKH OIICHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh TEPEHOCHUTh 3HAHUS B IIO3HABATEIBHYIO WU
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

- yMETh MHTErPUPOBATH 3HAHUA U3  Pa3HBIX
MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TTPEIJIaraTh OpUTMHATbHBIC
MOJXO/IbI ¥ PEILICHHUS]; CIOCOOHOCTh MX
HCIIOJIb30BAHUS B IIO3HABATEIILHON U COLIMAIIBHOU
MIPAKTUKE

3JIEKTPOJUTUYECKON AUCCOUMALMU, TEPUOAUYECKUI
3akoH /.M. MenpeneeBa, 3aKOH COXpaHEHUSI MACChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHIN SI3bIK XHMUHU,
(haKTONOTrMYECKUE CBEJEHUS O CBOICTBAaxX, COCTAaBE,
noJiydeHuu W 0€30IacHOM  HCIOJIb30BAHUU
BAKHEHUIIIUX HEOPTraHUYECKUX M  OPraHUYECKUX
BCIIECTB B OBITY W NPAKTUUECKON JESITEIHHOCTH
YEJI0BEKA;

- YMETb BBISBIISITh XapaKTEPHbIEC MIPU3HAKH U U
B3aUMOCBSI3b HM3YYEHHBIX TMOHSITUH, MPUMEHSITh
COOTBETCTBYIOIIIME TMOHATHUA MPH ONMMCaHUU
CTPOEHHUSI MU CBOMCTB B3aWMOCBA3b H3YYEHHBIX
MOHATUWA, TPUMEHATH COOTBETCTBYIOLIME ITOHATHUS
[IPA OMUCAHUU CTPOCHUS U CBOMCTB HEOPTAHUYECKUX
W OpPraHMYECKUX BEIIECTB M WX MPEBPALICHUI;
BBIABJISAITH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU u npeACTaBICHUIMU JIPYTUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

I[IP6 3 yMerpb WUCHOIB30BaTh HAUMEHOBAHUSI
XUMHUYECKUX COCIMHEHUM MEXIYyHApOJHOTO COI03a
TEOPETUYECKOW U MPUKIAJHOW  XUMUU U
TPUBHAJIBHBIE  HA3BAaHMUSI  BAXKHEHIIMX  BEIIECTB
(3THIIEH, aleTUJIEH, [JIMLEPHH, dbenou,
dopmanpaerun,  yKCycHas — KHUCIOTa,  IJIMIIMH,
yrapHbld ra3, YTJEKUCIbId Ta3, aMMHaK, raimieHas
W3BECTh, HEralleHas W3BECTh, MHUTbEBAsA CoJa U
IPYTUX), COCTABISATH (OPMYJIbI HEOPTAaHUYECKHX W
OPraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX
peakiuii, OOBSICHATH WX CMBICH; TOJATBEPKIAAThH
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB
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COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU M 3alUCAMHU
YPaBHEHUN XMMUYECKUX PEAKLUN;

- YMETh  YCTaHABJIUBATH IPUHAJIEKHOCTh
W3YYCHHBIX HEOPraHWYECKMX U  OPraHUYECKHX
BEILIECTB K ONPEACIICHHBIM KJaccaM W TIpyIam
COCMHEHNW, XapaKTEpU30BaTb MX COCTaB U

Ba)KHEHIIINE CBOMCTBA; OIPENEIIATh BUJIbI
XUMHUYECKUX  CBsized  (KOBaJIeHTHas,  HWOHHAsi,
MeTaJuTndecKasi, BOJIOPOJTHAS ), TUIBI
KPUCTAILUIMYECKUX pEILIETOK BEIIECTB;

KJIacCU(UIIMPOBATH XUMUYECKUE PEAKITNH;

- copmupoBaTh NPEACTABICHUSA: O XHUMHUYECKOU
COCTaBJISIFOIIEH  €CTECTBEHHOHAyYHOM  KapTUHBI
MHpa, POJIM XUMHUU B MMO3HAHUU SIBJICHUN NPUPOIBI, B
(GbOpMUPOBAHUU MBIILICHUSI U KYJIbTYPbl JTUYHOCTH,
ee (YHKIMOHATBLHOM T'PAMOTHOCTH, HEOOXOAUMOU
JUISl pEHIEHNs MPAKTUYECKUX 3a7a4 U IKOJIOTHYECKHU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 370pOBBIO U
IIPUPOJTHOM CpEJIE;

[IP6 4 ymerb NPOBOAUTH pacCUEThl IO
XUMUYECKUM (HOpMyJiaM U yPaBHEHHUSIM XUMHUYECKHUX
peakiuii C MCIOJb30BaHWEM (U3MUECKUX BEIUYMH,
XapaKkTepU3yUMX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpPMAaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CHCTEMHBIC XUMUYECKUE 3HAHUS ISl TPUHATUS
pELICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUAX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM

OK 02.
Ucnonb3oBars

B 00nacTy IEeHHOCTH HAyYHOTO TIO3HAHHUS:
JIP 04 copMupOBaHHOCTE ~ MUPOBO33PEHUS,

[1P6 3 ymeTh MIaHUPOBATH U BHITOIHATH
XUMHUYECKUN IKCIIEPUMEHT (TIpeBpallieHus




COBPEMEHHBIE
CpEJZICTBA ITOUCKA,
aHanM3a u
UHTEPIIpeTaluu
uHpopmaluu  H
UH(OPMAaIIMOHHbI
€ TEeXHOJIOTUH JJIs
BBITOJIHEHUS
3aj1a4
npodeccroHaIbH
Ol 1eATEIbHOCTU

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAayKl U OOLIECTBEHHOM MPaKTHUKHU, OCHOBAaHHOTO Ha
JManore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B MOJIMKYJIBTYPHOM MHpE;
COBEPIICHCTBOBAHUE  SI3BIKOBOM M UYMTATEJIbCKOU
KYJbTYpbl KaK CpEICTBAa B3aUMOJICUCTBUS MEXKIY
JIOABMH M TO3HAHUST MHUpPA; OCO3HAHHWE LIEHHOCTHU
HAYYHOM JESITEIbHOCTH TOTOBHOCTh OCYILECTBIISTH
MPOCKTHYI0O W HCCJIEA0BATEIbCKYI0 JESITEIbHOCTD
VHAUBUYAJIbHO U B TPYIINE

OsgnaacHue YHUBEPCAIbHBIMU y4eOHBIMH
MO3HABATECILHBIMU JCHUCTBUSIMMU:

MP 04 B) pabota ¢ nunpopmariuei:

- BJIQJICTh HaBBIKAMHU TIOJIydyeHUs HHPOpMAIUU U3
WCTOYHMKOB  PAa3HbIX  THUIIOB,  CaMOCTOSATEIbHO
OCYIIECTBIISITh TOWCK, AaHaIu3, CUCTEMATHU3alMI0 U
WHTEpIIpeTalui0 HWH(POpMAIMK pPa3IudHbIX BHUIAOB U
dbopmM npeacTaBICHUS

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eTom
Ha3HaYeHUs WHPOPMAIMA W I1IEJICBOM ayJIUTOPHH,
BEIOWpasi ONTUMAIbHYIO (JOpMYy TPEACTABICHUS U
BU3YyaJIU3allNK;

- OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpopMal, €€ COOTBETCTBUE IMPABOBBIM U
MOPaJbHO-3THYECKUM HOpMaM

- UCTI0JI30BaTh CPe/ICTBAa MH()OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 3aJ1a4 C COOJIIOJCHUEM

OPTraHUYECKUX BEIIECTB IIPU HArpeBaHUM, MTOJTyUYCHHUE
ATUJIEHA W H3YyYEHHUE €ro CBOWMCTB, KaueCTBEHHBIC
peakiuu Ha aldbACTHbl, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypanusi OelKOB IpU HarpeBaHUU,
IIBETHEIE peakiuu OCJIKOB; MPOBOAUTH
peakiuu HMOHHOTO OOMEHa, OIpeaesaTh Cpeay
BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC pEAKIUM Ha
cynbdar-, KapOoOHAT- U XJIOPU-aHUOHBI, HA KaTHOH
aMMOHHUS; peliaTh SKCIEPUMEHTAJbHBIC 3aJa4yM IO
teMaMm "Metaiiel" u "Hemetaiibl") B COOTBETCTBUU
C TMpaBWIaMH  TEXHHUKH  OC30MAaCHOCTH  TIPH
oOpalieHus ¢ BEHeCTBAMH W Ja0OpPaTOPHBIM
000pyTOBaHUEM; MIPEJICTABIISATh pe3yJIbTaThl
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUM COOTBETCTBYIOLIUX peaxkumit u
dbopmyIupoBaTh  BBIBOJBI HAa  OCHOBE  ITUX
pEe3yJIbTATOB;

[IP6 6 yMerpb aHaIU3UPOBATh XUMHUYECKYIO
uH(}OpMaIHIO, MOTYyYaeMyr0 U3 Pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoil uHdpopmaiuu, cetb MHTEpHET M
apyrue);

I[IP6 4 BnajgeTh OCHOBHBIMHM METOJIaMH HAYYHOTO
MO3HAHMS BEIICCTB M XHMHUYECKHUX  SIBJICHUU
(HabmroneHue, HU3MEpEHHUE, AKCIIEPUMEHT,
MOJICIUPOBAHUE); YMETh MPOBOJUTH PACUYETHI IO
XUMUYECKUM (HOpPMYJIaM U YPABHEHUSIM XUMHUYECKUX
peaknmii C WCIONb30BaHWEM (U3MUECKUX BEJIMYWH,
XapaKTEPU3YIOIINX BEUIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MaccChl, 00beMa HOpPMAJIbHBIC YCJIOBUS)
ra3oB, KOJIMUECTBA BEIIIECTBA; UCII0JIL30BaTh




TpeOOBaHUN SPrOHOMHKHU, TEXHUKH 0€30ITaCHOCTH,
TUTHEHBI, peCypCcOCOePEIKeHHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0e30IaCHOCTH;

- BJIAJICTh HAaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uH(popmal, ”HPOPMALMOHHOM 0€30MacCHOCTH
JUYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPEICIICHHIO;

CUCTCMHBIC XHMMHYCCKHNC 3HAHHA I IIPHUHATHUA
peIHeHI/Iﬁ B KOHKPCTHBLIX JKH3HCHHBIX CHUTyallUsiX,
CBA3AHHBIX C BCIICCTBAMHA U UX NIIPUMCHCHHCM

OK 04.
D pexTuBHO
B3aUMOJIEHCTBOBAT
b U paboTaTh B
KOJJIEKTUBE U
KOMaH/1e

MP 03 OBiasieHue HaBbIKAMU y4eOHO-
HCCIIEIOBATENIBCKOM, TPOEKTHOM W COLHUAIBHOM
JESITCIILHOCTH;

OBnajieHHe YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU
JNECUCTBUSIMUA:

JIP 07 6) coBMecTHasl 1€ TeIbHOCTb:

- TIOHAMaTh M  HCHOJIb30BaTh MPEUMYILECTBA
KOMaHJIHOM ¥ MHJIUBUIYaIbHOU pabOThI;

- NOpPUHUMATh [E€IM COBMECTHOM JI€SITEIBbHOCTH,
OpraHu30BBIBATh U KOOPAWHHUPOBATH JCUCTBUS MO €€
JTOCTUKEHUIO: COCTaBJISITh TJ1aH NEUCTBUM,
pacnpenensaTh PoJii ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYXIaTh Pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJAUHUPOBATh W BBIMOJIHATH PaOdOTYy B YCIIOBHSX

peaJbHOrO, BHUPTYAJIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOICHCTBUS;
OCYUIECTBJISIT  TMO3UTUBHOE  CTPATETHUYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUSAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITH MHUITUATUBHBIM
OBnajzicHNE YHUBEPCATLHBIMU PETYJISTHBHBIMHU

[1P6 3 yMeTh MUIaHUPOBATh U BBITIOJIHATh XUMHUYCCKUMA
PKCIIEPUMEHT (TPEeBpaIEHUs OPraHUYECKUX BEIECTB
[pU HarpeBaHUM, MOJTYUYEHHUE TUICHA U U3yYCHUE €T0
CBOMCTB, KAYeCTBEHHBIC PEAKIMU Ha aJIbJIETUIbI,
KpaxMay, YKCYCHYIO KHCIIOTY; JCHaTypamus OelKOB
MpyU  HArpeBaHWHW, IIBETHBIE pEaKUUH  OEJIKOB;
MPOBOAUTL PEAKIMM HOHHOTO OOMEHa, OMpEeNeNsiTh
Cpeay BOJHBIX PAaCTBOPOB, KAUECTBEHHbBIC PEAKIIMK Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aAMMOHUS,;

[IP6 5 pemarh sKCIIEpUMEHTANbHBIE 3a/ladyd IO
temaM "Mertauibl" u "HemeTrannel" B COOTBETCTBUM C
paBUJIaMHU TEXHUKU 0€30MacHOCTU MpU OOpaIieHun
C BemiecTBaMU U J1A0OPaTOpPHBIM 00OPYIOBAHHEM;
PEACTaBIATh pe3yJIbTaThl XUMUYECKOTO
sKcnepuMeHTa B (GopMmMe  3alucu  ypaBHEHUI
COOTBETCTBYIOIIMX peaknmuii U  (HopMyIupoBaTh
BBIBO/IbI HA OCHOBE ATUX PE3yJIbTATOB
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JICUCTBUSMU:

MP 02 r) npunstue ce0s u Apyrux JOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIFOAEH
pU aHAJIM3€ PE3yIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYIUX JIOJAEH Ha
OIITNOKHU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU
JAPYroro 4yejaoBeKa

OK 07.
ConelicTBOBaTh
COXpaHCHUIO
OKpYyX arouen
cpenpl,

pecypcocOepekeH

U0, IPUMEHSTh
3HaHUS
U3MEHCHUH
KJIMMara,
PUHITUTIBI
OepeKITMBOTO
IIPOU3BO/ICTBA,
3¢ pexTUBHO
JIEUCTBOBATh
Ype3BbIYANHBIX
CUTYyaIUsiX

00

B

JIP 14 B o6yacTul 5K01I0THYECKOT0 BOCITUTAHMUS:

- c(OpPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIBbTYpHI,
IIOHMMAaHHWE BJIUAHUSA  COLHAIBHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIBHOU
cpensl, OCO3HAHHE rJ1I00aJIBHOTO Xapakrepa
AKOJIOTHUECKUX MPOOIeM;

- IUIAHUPOBAHUE W OCYUIECTBJICHUE JIEUCTBUU B
OKpYXXalolllel Cpelle Ha OCHOBE 3HAHUA LIEJeH
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

AKTUBHOE HEMPUITUE JEUCTBUM, MPUHOCSILIUX BpE.
OKPYJKAIOIIEN CPEAE;

- YMEHHE MIPOTHO3UPOBATh
JKOJIOTUYECKHE  TOCHEACTBUS
JNEUCTBUN, IPEAOTBPALATD HX;
- PaCIIMPEHUE ONbITA JEATEIBHOCTH 3KOJIOTHYECKOU

HeOIaronpusiTHbIC
npeAnTpUHUMAEMbIX

HaIIpaBJICHHOCTH;
MP 03 oBnaseHue HaBbIKaMU y4eOHO-
HCCJIEN0BATEIbCKOM, MPOEKTHOW H©  COLMAJIbHOM
JEeATENbHOCTH;

[IP6 1 cdopmupoBaTh  MpEeACTABICHUS: O
XAMHUYECKOU COCTABJIAIOLIEH €CTECTBEHHOHAYYHON
KApTUHBI MUpPA, POJY XMMHUHU B MO3HAHUM SIBJICHUU

npupoAsl, B  (HOPMUPOBAHMM  MBIIUICHUS |
KyJIbTYphl ~ JUYHOCTH, €€  (YHKIIMOHAJIHHOMU
IPAaMOTHOCTH,  HEOOXOAMMOW  JUIsi  pEIICHUS
MPAKTHYECKUX 3a1a4 u DKOJIOTUYECKHU

000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3JI0POBBIO U
MIPUPOTHOM CpeIe;

I[IP6 5 yMmerp coOmronarth mOpaBuja HKOJOTHUYECKHU
11e7IecCO00pa3HOTO TOBEJEHUSI B OBITY U TPYJIOBOM
NESATENbHOCTU B IEJISIX COXPAHEHUSI CBOETO 3/I0POBBS
U OKpyXKalollled MPUPOAHOM CpeJibl; YUHUTHIBATh
OTMAaCHOCTh BO3JICUCTBUS Ha JKUBBIE OPTraHU3MBbI
OTIPEICIICHHBIX BEIIECTB, MOHUMAsI CMBICTT
MOKa3aTess MpeiesbHOM J0MYyCTUMON KOHIICHTPALUU
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2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIBHOM

JAUCIUITIJIMHBI «XUMU S
2.1.00bemM JUCUMILIMHBI U BUABI Y4¢0HOH pad0ThI

Buj yyeOHOM padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUILIUHBI 72
B T.4.

OcHoBHOE coJepkaHue 72
B T. 4..

TEOPETUYECKOE 00yUEHHE 28
NPaKTHYECKUE 3aHATHUS 16
1a00paTOpPHBIC 3aHATHS 24
IpogeccuoHaIbLHO-OPUEHTHPOBAHHOE COAEPKAHME

(comep:kanye NPUKJIATHOIO MOMYJIs) 4
B T. 4.

TEOPETUYECKOE O0yUEHHE 2
NPaKTHYECKUE 3aHATHUS 2

IIpomexkyTounas arrecranus (IudPpepeHpoBaHHbIN 3a4ET)

13



2.2. TemaTu4eckuii JIaH U coiepKaAHNE YUeOHOI TUCITUTITIHHBI

dopmupye
HaumeHnoBanme Conepxkanue yueOHOro marepuasa (0OCHOBHOe M PogeCcCHOHAIBHO- O6bem | Mble
pa3iesioB U TeM | OpDUEHTHPOBAHHOE), JIA00PATOPHBIE M NMPAKTHYECKUE 3AHATHSA, IPUKJIATHOH MOAYIb |YacoB | KoMmeTeH
1107071
1 2 3 4
OcHoBHOE coJepkaHue 70
Pazgen 1. OcHOBBI CTPOCHHS BellleCcTBA 8
OcHoBHOE coaep:kaHHue 4
Teopernueckoe o0yuenune
CoBpeMeHnHast Moeb CTpoeHUs aToMa. CUMBOJIMYECKUN SI3bIK XUMHUU. X UMUYECKUN
ANIEMEHT. DJEKTpOHHAs KoHpuryparus atoma. Kimaccudukamnusi XuMHIECKUX 3JIE€MEHTOB
Tema 1.1. (s-, p-, d-a;memenTsl). BaneHTHbIE 37eKTpOHBI. BaneHTHOCTb. DJEKTpOHHAs MPHPOAA 2
Ctpoenue XMUMHYECKOH CBSI3U. DJIEKTPOOTPULATEILHOCTh. BHIbI XUMUUECKOH CBSI3H (KOBAJICHTHAS,
aTOMOB WOHHAas, METAJJTNYECKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUS
XHMITHCCKHIX JlabopaTopHble 3aHATUA 2 OK 01
AJIEMEHTOB H - — — —
MpHpOIa Pemienue 3ananuii Ha UCTIOIBL30BAHNE XUMUYECKOM CUMBOJIMKH 1 HA3BaHUIi COEMHEHMUI]
R ——— 0 HOMEHKJIAType MEXIYHAPOJIHOTO COK3a TEOPETHUECKONW M MPHUKIATHON XUMHUHU U
CBSI3H TPUBHAIBHBIX Ha3BaHUM JIJI1 COCTABJICHUSI XUMUUECKUX (POPMYJT TBYXaTOMHBIX
COEIMHEHUH (OKCHJIIOB, CYJNb(PUIOB, TUAPUAOB U T.N.) U JPYTUX HEOPTaHHMUECKUX 5
COEAMHEHUN OTJEIbHBIX KJIACCOB.
[IpakTyeckue 3aaHusi HA YCTAHOBJICHUE CBSI3U MEXK]ly CTPOCHUEM aTOMOB XUMHUUYECKUX
AJIEMEHTOB U MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX AJIEMEHTOB U UX
COEJIMHEHU B COOTBETCTBUHM C MOJIOKEHUEM lleproanueckon CHCTEMBL.
Tema 1.2. OcCHOBHOE co/iep:KaHue 2 OK 01
ITepunognueckui
32KOH 1 IpakTyeckue 3aHATHS 2 OK 02
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tabnuma J[.1.
Menneneesa

[lepuonnueckas cucreMa xuMu4eckux 3yieMmeHToB J[.1. Menneneea. @uzndeckuii
CMBICTT

Ilepnogmueckoro 3axona /[[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB, O0Opa3yeMbIX HWMH TPOCTHIX M CJIOXKHBIX BEIIECTB B
COOTBETCTBHM C TOJIO)KEHMEM XHUMHUYECKOTro sjeMeHTa B Ilepmoagmueckoil cucreme.

MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepuonnueckoro 3akona JI.M. Menneneesa. 2
[Ipornoser .M. MenneneeBa. OTKpPBITUE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PelreHue
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEpU3ALMI0 XMMHUYECKUX
2JIEMEHTOB «MeTananueckue / HeMeTaNINYeCKUE CBOMCTBA, JIEKTPOOTPULIATEIbHOCTD
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JJIEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHHUEM B
MEPUOAUYECKON CUCTEME XUMHUYECKUX diieMeHTOB [[.1. Menneneesa»
IIpogeccnoHaIbHO OPUEHTHPOBAHHOE COIepKaAHUe (COepKaAHNe NPUKJIATHOI0 MOXYJIA)
[TpaBoBbIC OcHOBHOE colepIKaHue 2 |OKO01, OK
OCHOBBI Teopernueckoe o0y4yenue 2 (02, 0K 04,
yIIPpaBJICHUA OCHOBHBIE MTOHATHS YIPABIEHUS TEXHOJIOTUYECKUMU MTPOLIECCAMHA XUMHUYECKHUX, 2 OK07,
HPCAUPHATHAMH \geTeXUMUYECKUX U OMOTEXHOIOIMUECKUX MPOU3BOACTB. OpraHn3alioHHbIE CTPYKTYPHI IK 1.2, TIK
XUMHUICCKOTO,  npeanpusiTHii, CHCTEMBbI YIIpaBieHUs. TEeXHOIOTUYECKUE CXEMBI, CTPYKTYypa CBs3ei 2.3
HEPTEXUMHYECK 16X HOTOrMIECKUX arrnapaToB, UX B3aUMOJICHCTBUE U B3AUMOBIIMSHUE, B3AUMOJICUCTBUE C
Oro KOMIUIEKCa |OC
Paznen 2. XuMuveckue peakimuu 12
OcHoBHoOE coaep:kaHue 6
Tema 2.1. Teopernueckoe o0yueHnme 4
Tuner Krnaccudukanus u TUIIBI XUMAYECKUX PEaKIUi C y4acTHEM HEOPTaHUYECKUX BEILECTB.
XUMHAYCCKUX CocraBnenue ypaBHEHHI peakIifil COeIMHEHNs, Pa3I0KEHUs, 3aMeIleHns], 0OMEeHa, B T.4.
peaxuui peaKuui rOpeHMsl, OKUCIIEHUsI- BOCCTAHOBJICHUS.
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VYpaBHeHUs OKHUCIIEHUsA-BOCCTaHOBIEHUS. CTeneHb okucaeHus. OKUCIUTENb U
BOCCTAHOBUTEIIb.

CocraBneHue U ypaBHHBaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM
EKTPOHHOrO Oananca. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPOJIE,
POU3BOICTBEHHBIX MPOLIECCAX U KU3HEACATEIbHOCTA OPTraHU3MOB

IIpakTuyeckue 3aHATHS

KonnuectBeHHbIe OTHOMICHHS B XUMUU. OCHOBHBIE KOJTMYECTBEHHbBIEC 3aKOHBI B XUMUH U
pacyeThl 0 YpaBHEHUSIM XUMHUUYECKUX peakinil. MoJib Kak eTMHHIA KOJTUYEeCTBA
BelecTBa. MousipHast Mmacca. 3aKOHbI COXPAHEHUSI MacChl U SHEPTUU. 3aKOH ABOTaJpo.
Monsipabiil 00beM razoB. OTHOCUTEIbHAS MIOTHOCTh ra30B. PacyeTsl Mo ypaBHEHUSIM
XUMUUYECKUX PEAKIIUM C UCTI0JIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEUIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHUYE
CKast
JIACCOITHAIINAS U
MOHHBINA 00MEH

OcHoBHoOeE copep:xaHue

Teopernueckoe o0yuenue

Teopust 3NEKTPOAUTHYECKON ucconuanuu. MoHBL. DJIEKTPOIUTHI, HE3IEKTPOJIUTHI.
Peakuuu nonnoro oomena. CoctaBieHHe peakiuii HOHHOTO 0OMEHa IyTEM COCTaBJICHUS
UX TIOJIHBIX M COKPAIICHHBIX HOHHBIX ypaBHEHUNU. KMCI0THO-OCHOBHBIE PEAKIIUN.
3ajaHus Ha COCTABJICHHE NOHHBIX PEAKIINI

JlaGopaTopHble 3aHATHA

JlaboparopHas paboTta "TuUrbl XUMHUUYECKUX peakiuii".

HccnenoBanue TUNOB (IO COCTaBY M KOJMYECTBY MCXOJIHBIX M 00pa3yIOIIMXCS BEIIECTB)
U TPU3HAKOB XUMHUYECKHX peakuuil. IIpoBeneHune peakuuii HMOHHOTO OOMEHa,
ONPENEIICHUE CPEJIbl BOOHBIX PACTBOPOB. 3aJaHusl HA COCTABJICHUE MOHHBIX PEAKIIHA

OK 01
OK 04

KouTpoabHas

Crtpoenue BeliecTBa 1 XUMUYECKHE PEAKIINU
padora 1
Paspnea 3. PacTBOpHI

[
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Tema 3.1. OCHOBHOE COflepKAHNe 4
ITonsTue o
pacTeopax IlpakTHYeCcKHE 3aAHATHS 2
PactBopenue kak Qusnuko-xumuyeckuil npouecc. PactBopel. CriocoObl MPUTOTOBICHUS OK 01
pactBopoB. PactBopuMocTh. MaccoBasg 4018 pacTBOopeHHOro BemniectBa. (CMbICi OK 02
1oKa3aTelssd MpeAesbHO JONYCTUMOM KOHIEHTpPAlMM M €ro HCIOJIb30BAaHUE B OLICHKE 2 OKO7
HKOJIOTMYECKOI 0€30I1aCHOCTH.
[IpaBuia 3KOJOrMYECKH LENECO00Pa3HOro MOBEAEHUS B OBITY U TPYJIOBOU A€ATEIbHOCTH
B LIEJIAX COXPAHEHUS CBOETO 3J0POBbsI U OKpPYXkKaroIled MPUPOJHON Cpeibl; OMACHOCTb
BO3JICHCTBUSI HA )KUBbIE OPraHU3MbI ONPEICTICHHBIX BEUIECTB.
Pelenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI,UCIIOIb3yEMbIE
B OBITOBOM M MPOU3BOACTBEHHOM J1€ATEIBHOCTH YEJIOBEKA
Tema 3.2. JlabGopaTopHble 3aHATUA
Hccnenosanne | Jlagopatopras pa6ota «IIpUrOTOBICHHE PACTBOPOBY.
CBOHCTB ITpurorosieHre pacTBOPOB 3aJaHHON (MAaCCOBOM, %) KOHIIEHTPALUH (C IPAaKTUKO-
pacTBOPOB OPHEHTUPOBAHHBIMU BOIIPOCAMM) U ONPEACICHHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
Paznean 4. CTtpoeHue U CBOHCTBA HEOPTraHNYECKUX BelleCTB 16
Tema 4.1.
OcHOBHOE coaepkaHue 4
Knaccuduxanus,
poMeriatypa Teopernueckoe o0yyenune 2
U CTPOCHHE .
HEOPTAHHUCCKIX [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heopranmueckux Bemiects. [Ipocteie
BEIIECTR U CJIOXKHbIE BellecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THIPOKCUBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPTraHUUYECKHUX BEIIECTB. ArperaTHble COCTOSIHUS
BeniecTBa. Kpucramnmaeckue n amop¢Hbie BemecTBa. TUIbI KPUCTANTHYECKUX PEIIETOK
(aTomMHast, MOJIEKYJISIpHAsl, MOHHAsA, METAJIINYECKAst). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
2

BCIICCTBA OT THUIIA KpI/ICTaJIJIHIICCKOﬁ PCUICTKU. 3aBHCUMOCTH XMMHUYECKON aKTUBHOCTHU

BCIICCTB OT BH A XUMHYECKOM CBSI3U M THIIA KpHCT&HHH‘ICCKOfI PCIICTKMH. HpI/I‘-II/IHBI
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MHOT000pa3usi BEIIECTB

IIpakTHyeckue 3aHATHA 2

HomenknaTypa HeopraHn4eCcKuX BEUIECTB: HA3BaHUE BEILIECTBA UCXOAS U3 UX
XUMUYECKON (POpMYIIbl MIIM COCTABIIEHUE XUMUYECKON (POPMYIIbl UCXO/IS U3 HA3BAHUS
BemecTBa 1o MexxayHapoaHoil (MIOITAK) uinu TpuBuanbHOM HOMEHKIIATYpeE. 2
Pemenue npakTuieckux 3aJaHuil Mo KiaaccupuKaum, HOMEHKIAType U XMMUUECKUM
(dopMysiaM HEOPTaHUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB (YrapHBIN ra3, yriIeKUCIbIN
ra3, aMMUak, raiieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs COJA U IPYTHX): HA3bIBATh
U COCTaBJIATH (POPMYIIbI XMMHUUECKUX BEILIECTB, ONMPEAEIATh MPUHAMIEKHOCTD K KIIACCY.
HcTounuky xumMuueckoil HHGopmamuu (CpeIcTB MacCoBOM MH(popMaIuu, cetb MHTepHeT
u npyrue). [lorck napopmaIy no Ha3BaHUAM, HIEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam.
Tema 4.2.
dusnke- OcHoBHOE coaepkaHue 3 OK 01
XUMHUYECKHE OK 00
CBOMCTBA Teopernueckoe o0yueHue 9
HCOPraHM4YCCKUX | Merasuiel. OOmme puzndeckne 1 XuMudeckue cBoMcTBa MeTalliioB. CriocoOsI 2
BCILCCTB MoJTyueHus. 3HaYeHUE METAJNIOB U HEMETAJUIOB B IPUPO/JIC U KU3HEACATESILHOCTH

YesioBeKa M opranu3MoB. Kopposust MeTaioB: BUIAbI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UH

Hemeramnpl. O6mue ¢pusnyeckre 1 XUMUYECKHE CBONCTBA HEMETAUIOB. TUITMYHBIC
cBorictBa HeMeTaioB IV- VII rpynn. Knaccudukarus u HoMeHKIaTypa COeTMHCHHM
HeMeTaioB. KpyroBopoTel OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

IIpakTHyecKkue 3aHATHS 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHUJIOB,
TUAPOKCUIIOB, KUCIIOT, COJIEH U p.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX 2
BEIIECTB, BOJAOPOIHBIX COSAMHEHUH, BBICIINX OKCUAOB U TUAPOKCH]IOB.
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JlabopaTopHbIe 3aHATUA

JlaGoparopnas pabota «CBolcTBa METa/IOBY. B3anmoaeiicTBHe METANIOB ¢ BOJIOM, a
TaKXe C pacTBOpPaMH COJIEW U paCTBOPAMH KUCJIOT. B3anMoneincTBue CEpHOU U a30THOU
KHUCJIOT C MeJibto. COCTaBIICHUE YPABHEHUN XUMUYECKUX PEAKIIUM C yYaCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTAaHUYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUAOB METAJIIOB

Tema 4.3. OcHoBHOE coJepkaHue
Nnentndukanms | JlaboparopHbie 3aHATHS
HEOpraHUYECKU JlaGopartopHas pabota «MneHTuduKaus HEOPraHUUECKUX BEIIECTBY.
X BEIIECTB Pemenune sxcnepuMeHTaNbHBIX 33/1a4 10 XUMUYECKUM CBOMCTBAM METAJIJIOB U OK 01
HEMETAJJIOB, IO PACIO3HABAHUIO U MOJYYEHUIO COSTMHEHUI METAJIJIOB U HEMETAJIOB.
Nnentudukaiys HeOPraHUIECKUX BEIIECTB C UCIOIb30BaHUEM UX (DHU3UKO-XUMHUYECKHUX
CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakinii. KauecTBeHHBIC peakiiuu Ha cyibdar-,
KapOOHAaT- M XJIOPU/I-aHUOHBI, HA KATHOH aMMOHUS
Konrpoabnas Croi
BOWMCTBA HEOPTaHUYECKUX BEIIIECTB
padora 2
Pa3nen 5. Kunetnueckue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX 6
peakiun
OcHoBHoOE coaep:kaHHue 4
geMa S-1 Teopernueckoe o0yueHune 2
Xi;ﬁzzzzﬂx CKOpoCTh peakinM, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOJILI PEarnupyroImnx 2
peaKiui. BEIIIECTB, IiOHIIeHTpaIII/II/I pearupymrommx  BEIIeCTB, TeMIepaTypbl I/IU IIOIIA N
N MITIECKOe PEaKIMOHHON TIOBEPXHOCTH. TermioBble A(M(PEKThl XHUMHUYSCKHX peakiui. IK30- H
SHJIOTEPMUUECKUE, PEAKIIUH.
paBHOBECHE N .
OG6paTuMOCTh peakIuii. XUMHUYECKOE PaBHOBECHE U €r0 CMEIICHUE 0] ICHCTBHEM OK 01
pasnTuYHBIX (AaKTOPOB (KOHIICHTPAIIUS PEAreHTOB WK MIPOIYKTOB PEAKIINH, TaBIICHHE, OK 02
TeMIlepaTypa) JJisl CO3/JaHUs ONITUMAJIbHBIX YCIOBUM MPOTEKAHUSI XUMUYECKHUX
npoueccos. [Ipunuun Jle [larense
JlaGoparopHnasi paGora 2
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JlabopatopHasi pabora «CKOpPOCTb XUMHUYECKHUX peakiui. CMeleHne XUMHYECKOTO
paBHOBecus» PelieHne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHWid Ha aHaIW3 (PaKTOpPOB,
BIIUSIIOIIMX HAa MW3MEHEHUE CKOPOCTM XUMHYECKOW PpEaKUHH, B T.4. C TNO3HIUU
AKOJIOTMYECKH 11€JIECO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM ACATEILHOCTU B LEIAX
COXPaHEHHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOJHOU CPEBI.

Pemenne npakTuko-OpUEHTUPOBAHHBIX 3aJaHUN HA TPUMEHEHHE MpuHIMIA Jle-
[TaTenbe A1 HAXOKACHUS HAPABICHUS CMEIICHUS

Pa3nea 6.

XuMus B ObITY ¥ NPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeI0BeKa

Xumusi B ObITY
U
IPOU3BOJICTBEH
HOM
TEeSTENHHOCTH
YeoBeKa

OcHoBHOE coaep:xaHHne

Teopernueckoe o0yueHue

Hogelimme nocTrXKeHUsI XUMAYECKOM HAYKA U XUMUYECKON TeXHOJIOTruu. Posb
XUMUU B 00€CTIEYEHNHN YKOJIOTMYECKOM, SJHEPreTHUECKON 1 MUIIEBON O€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IpaBuia moucka u aHann3a XUMHUECKON nHpopMauu u3
Pa3TUYHBIX UCTOYHUKOB (Hay4dHas ¥ yueOHO-HAay4IHAs JINTepaTypa, CPEICTBA MaCCOBOM
uHbopmaru, cetb HTEpHET)

IMpakTnyeckue 3aHATHS

[Touck u aHanM3 KEMCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB U TEXHOJIOTUUA C YYETOM
Oynymieit mpodeccuoHanbHON AESATEIBHOCTH O TeMaM: KpPacKd, UCTOYHHKU SHEPIHH,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pEHMsI, JICKAPCTBEHHBIC BEIIECCTBA, OBITOBASI XUMUSI.
3amura: IlpencraBieHue pe3yJbTaTOB PEUICHUS KEHWCOB B (opMe MHUHHU-IOKIAIA C
MpE3CHTALUEN

OK 01
OK 02
OK 04
OK 07

Pasznea 7.

CTtpoeHue U CBOHCTBA OPraHNYeCKUX BelleCTB
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OcHoBHOE coaep:xaHHue

Teopernueckoe o0yueHune
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Tema 7.1.
Knaccudukanus
CTpOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX
BEIIIECTB

[TosiBneHue u pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer opranmyeckoin
XUMHAH. MeCTO U 3HaYEHNE OPTaHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HaYK.
XHMHYECKOE CTPOEHUE KaK MOPAAOK COCUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUNA XUMHUECKOTO CTPOEHUS OPTAHUYECKHUX
coenquHeHuid A.M. byTiiepoBa. YTIIEepOIHbIN CKEJIET OPraHUYE€CKOW MOJIEKYJIBI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTPOCHUS MoJieKyl. M3omepus n
uzoMepsl. [lonsitue o pyHkmonansHoi rpynne. Pagukan. [Ipunuuns! knaccudukanuu
OPraHUYEeCKUX COeAMHEHUN. MexXayHapoaHas HOMEHKIATypa U IIPUHLIUIIBL
HOMEHKJIATYpbl Oprannueckux coearHeHuil. [louarue 06 azoTcoaepxamimx
COCIMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX (YIJIEBOIaX, JKUPaX, OEIKax u JIp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

Homenknatypa opraHiuecKuX COCTMHEHHUH OTACIBHBIX KJIAaCCOB (HACHIIIICHHBIC,
HEHACHIIICHHBIE U apOMATUYECKUE YTIAEBOAOPO/IbI, CHUPTHI, (PEHOIIBI, alIbJICTHIbI,
KETOHBI, KapOOHOBBIC KMCIIOTHI U Jp.) CocTaBlIeHNE TTOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJT OPTaHUYECKUX BEIMIECTB OTJACITHHBIX KJIACCOB, UCTIONB3YS UX
Ha3BaHMS MO0 CUCTEMATUYECKOW U TPUBUAIBLHOM HOMEHKIIAType (ITUJICH, alleTUJICH,
rmIepyH, peHou, GopMaibaeru, YKCyCHas KUCIIOTa, TIUIWH). PacueTsl mpocreieit
(bopMyITBI OPTaHUYECKON MOJICKYJITBI, HCXO/ISI M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCTMHCHUH

OcHOBHOE coaepkaHue

14

Teopernueckoe o0yueHnue
DOU3NKO-XUMHAYECKUE CBOWCTBA OPraHMYECKHUX COEJWHEHHUM OTJIEJIBbHBIX KJIAacCOB
(ocobeHHOCTH KIacCcu(PUKAIMK 1 HOMEHKJIATyPhl BHYTPH KJIacca; TOMOJIOTHYECKUM Psi U
obmas ¢dopmyna; uzomepus; (HU3MIECKUE CBOMCTBA; XMMHYECKHUE CBOMCTBA; CIOCOOBI
MOJIyYEHUS): TpeJIeTbHbIE YTIEBOJOPObl (aJIKaHbl U IMKIIOAJIKaHbl). ['opeHrne MeraHa
KaK OJTMH U3 OCHOBHBIX HCTOYHHUKOB TETIJIa B TPOMBIIIUICHHOCTH U OBITY.
CBolicTBa NPUPOJHBIX YTIIEBOAOPOI0OB, HAXOXKICHUE B IPUPOJI€ U TPUMEHEHNE AJIKAHOB;
- TIpeJIeIbHBIE YIJIEBOJAOPO/AbI (JIKAaHbI U IUKIOATIKaHbl). ['opeHre MeTaHa Kak OJWH M3
OCHOBHBIX HMCTOYHMKOB TeEIJIJa B MPOMBIILJIEHHOCTH W ObiTy. CBOWCTBAa MPUPOJHBIX
YIJIEBOJOPOJIOB, HAX0XKJAEHNUE B IPUPOJE U IPUMEHCHUE AJIKAHOB;

OK 01
OK 02
OK 04
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- HeTpeiebHbIe (AJIKEHbI, aJIKUHBI U aJIKaJMEHbI) U apOMaTHYECKHUE YTIIeBOIOPOIbI.
['openue aneTmiieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHHU IS CBAPKU U
PE3KH METAIIJIOB

- KCJIOPOJICOIEpKAIIHE COeTUHEHUs (CUPTHI U (DeHOJIbI, KAPOOHOBBIE KUCIOTHI M 3PUPHI,

QIIbJICTH Il U KETOHBI, )KUPBI, yTIeBOabI). [IpakTnueckoe mpuMeHEHHE STUICHTIIUKOJIS,

rnuiepuna, pexona. [Ipumenenune Gpopmanbaeruaa, aneTaibAerHaa, YKCyCHON KUCTOTHI.

Mpblla KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MorolIMe CBOCTBA MbLa

IIpakTuyeckue 3aHATHS

CBoiicTBa OpraHUYECKUX COSMHEHUI OT/IENbHBIX KJIACCOB (TPUBHANIbHAS U
MEXTyHapoIHasi HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyYEHUs):
npeaebHbIe (aJIKaHbl U [IUKIIOATKAHbI), HEMPeAeIbHbIC (aJIKEHBI, AIKUHBI U AJIKATUEHBI)
U apOMaTUYECKHE YTIEBOAOPOIbI, CIIUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aNbAETUbl U KETOHBI, AMHUHBI U AMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHHSI.
3ajaHus Ha COCTABIICHUE YPABHEHUN XUMHUUECKUX PEAKIIUNA C yHACTUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX COCTaBA U CTPOEHUS
CocraBiieHue cxeMm peakiuil (B TOM 4uciie MO MPEeI0KEHHBIM [EMOYKaM MPEBPAICHUN ),
XapakTepU3ylIUX XUMHUYECKHE CBOMCTBa OpPraHMYECKUX COCAMHEHUN OTAEIbHBIX
KJIACCOB, CIOCOOBI MX TIOJYYEHHS] U HA3BAHUE OPraHUYECKUX COCTUHEHHHN 10
TPUBHUAJILHOW WJIM MEXKTYHAPOIHOW CUCTEMATHYECKON HOMEHKJIIAType.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM HA CBOKCTBA
OpraHUYECKUX COCTMHEHUN OTAEIbHBIX KIACCOB

JlabopaTopHas padora

Jlabopartopnas pabota "[IpeBpaiiieHusi OpraHMueCKUX BEIIECTB MPU HArpeBaHUu".
[Tosrydyenue 3TuIeHa U U3y4E€HUE €T0 CBOMCTB. MOJEIMpOBaHUE MOJIEKYJI U XUMHUYECKUX
MPEBpAIICHUN HAa TPUMEPE dTaHa, STUIICHA, AallETUICHA U JIp.

Tema 7.3.
Nnentudukarm
sl OPraHUYECKUX
BEIIIECTB, UX

OcHoBHOE cofep:kaHHue

Teopernueckoe o0yueHnme

BI/IOOpFaHI/I‘-IeCKI/Ie COCIUHCHMUS. HpI/IMeHeHI/Ie n OmoJiorn4eckas POJIb YIJICBOJOB.

OK 01
OK 02
OK 04
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3HAYCHHE U
NPUMEHEHUE B
OBITOBOH U
IPOU3BOJICTBEH
HOM
NEATEIILHOCTH
yeJloBeKa

OxkwcneHre yrieBo0B - UCTOYHHUK YHEPTUHU KUBBIX Oprann3mMoB. O0IacTu IpUMEHEHUS
amMuHOKHCIOT. [IpeBpamienus 6eaxoB nmuiy B opranu3me. buonorudeckne GyHKIINN
oenkoB. buonmornueckne QyHKIMHU KUPOB. PONTh OpraHruecKoil XUMUHU B PEIICHAH
npoOJieM MUIEeBO 0€30MaCHOCTH

HpaKaneCKne 3aHATUA

Ponb oprannueckoid XuMuM B PEIIEHUH TPOOJIEM IHEPreTUIECKON O€30MacHOCTH, B
Pa3BUTHHU MEIUILIMHBI, CO3aHUN HOBBIX MaTEpUAIOB, HOBBIX UICTOYHUKOB SHEPTUU
(anmpTepHATUBHBIE UICTOYHUKH dHEPTHH). ONMacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3MBbI
OpPraHUYeCKUX BEIIECTB OTJEIbHBIX KJIACCOB (YII€BOAOPO/IbI, CIIUPTHI, (PEHOIIBI,
XJIOPOPraHUYECKHUE MTPOU3BOIHBIC, AJIBJIETHIBI U JP.), CMBICI IOKAa3aTels IPEeEIbHO
JIONyCTUMOMN KOHIIEHTpaIUH

JlaGopaTopHble 3aHATUA

JlaGopartopnas padota: "VaeHTudukanms opraHnyecKuX COCTUHEHUN OTIETbHBIX
KJ1accoB"

NnenTudukarms opraHIIeCKuX COSTUHEHNN OTICTBHBIX KJIACCOB (Ha pUMepe
albACTUI0B, Kpaxmaa, YKCyCHOM KUCIOThI, OEJIKOB U T.I1.) C UCIIOJIb30BaHUEM UX
(U3HKO-XMMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUCCTBEHHBIX peakiuid. JleHaTyparus
Oenka npu HarpeBanuu. L{BeTHbIC peakiiuu 0eaK0oB. BOZBHUKHOBEHNE aHATUTHYECKOTO
CUTHAJIa C TOYKH 3PCHUS XUMHYECKHUX MPOIIECCOB MPU MPOTEKAHUHN KaYECTBEHHOM
pEeaKInH, MO3BOJISAIONMICH UASHTU(UIIUPOBATE TIPEITIOKCHHBIE OPTaHUICCKUE BEIECTBA

KonTtponpHas
paboTa 3

CTpyKTypa U CBOMCTBa OPraHMYECKUX BEIIECTB

IIpomexyTouHasi arrecTanus no Jucuuiuviude ( auddepeHIUPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJIOBHUS PEAJIU3AIIAM ITPOTPAMMBI YYEBHOM
T CTUTIIAHBI

3.1.Tp660BaHI/IH K MUHUMAJIbHOMY MAaTCPUHAJIBHO-TEXHUICCKOMY o0ecreyeHu 0

Peanuzanus yueOHOM IUCHUIIIMHBI TPEOYET HaTUUMS:

yueOHOro KaOuHeTa (ayAUTOpUHU) MJid MPOBEAEHUS JIEKUHOHHBIX H
npakTU4YecKux 3anatuii O0opyoBaHUE y4eOHOro KaOMHeTa:

[TapTsl, CTYyJbA, JOCKA, HATJISAHBIE TOCOOUS

CroJ1 MyJIbTUMETUIHBIN

Texnuyeckue cpeacTBa 0OyUeHHUS:

KomneroTep B cOope B coctaBe Pentium
G620\4096\500\DVD-RWGT Ilpoekrop Epson EB-X12+
MOTOJIOYHOE KPETIICHUE

Okpan HacteHHbld ScreenMedia Goldview
JlabopaTopHoe 00opyaOBaHUE:

o Anmapat i JUCTUIUIALIUYA BOJBI

« HaGop apeomerpon

 bans komOMHUpPOBaHHAS TaOOpaTOpHAS

» Becsl TexHnueckue ¢ pasHOBECAMU

» Becbl aHanuTHUECKHE C pa3HOBECAMHU

« Bechbl anekTpoHHbIE yueOHBIE 10 2 KT

o« ['urpometp (ncuxpomerp) Konopumerp-nedenomerp hoTosnekTpuyeckuit
« HarpeBatensb 1151 mpoOupok

e pH-meTp MILITUBOIBMETD

e [Ieus TUrEnBbHAS

o CiupToBKa

o CTOJIMK TOABEMHO-TIOBOPOTHBIH € 2-M$ TNIOCKOCTSIMH
e YcTaHOBKA JIJISl TATPOBAHUS

o llenTpudyra neMoHcTpaIMOHHAS

e llIxad cymmibHbBIHI

e DIIEKTPOIUTHTKA JTabopaTopHas

e [Tocyna:

* brokcel

« bropeTka npsimasi ¢ KpaHOM WJIA OJIMBOM BMeCTUMOCThIO 10 Mi1, 25 mit
« Boponka naboparopHas

» Konba xoHnueckast pa3Hoit eMKOCTH

« Koniba MepHas pazHoit eMKOCTH

« Kpyxxu dapdopossie

o [Tanouku cTeKIIHHBIE

o [Innierka rnaznas

o [Tunetrka (Mopa) ¢ oaHON METKON pa3HON BMECTUMOCTHIO
o [IuneTka ¢ neneHussMu pa3Hol BMECTUMOCTBIO

e [IpoOupku

o CTakaHbpl XUMHUYECKHUE PA3HOU EMKOCTH

» CTekJia npeIMeTHbIE

o CTynKa U MEeCTUK

e Turnu dhapdoponbie

o [{luiMHApEI MEpHBIE

 Hamika BbIIapuTESIbHAS
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« BcnomorarenbHble MaTEpUaIbL:

« banka ¢ npurepToil mpoOKoii

« bymara ¢unpTpoBanbHas

 Bara rurpockonnueckas

o 'py1ia pe3uHoBas U1t MUKpPOOIOPETOK U MUIIETOK
o Jlepxkatens A IpoOUpoK

e Epmmm st Moiiku k010 1 mpoOupok

» Kancynaropka

» Kapangamm no crekimy

o Kpucrammsarop

o Hosxuuiiel

o [Tanouxu rpagutoBbIe

 TpyOKu pe3uHOBbIE COETUHUTENbHBIE.

o [llTaTHB 1abOpaTOPHBIN I 3aKPEIIICHUS TOCY Il U TPUOOPOB
o [lITatuB nmst mpoOUpPOK

o [[{unipl TUTENBHBIE

o OUIBLTPHI 0€330JIbHBIC

o TpyOKU CTEKIIIHHBIE

o TpyOKH XJOpKaJIbLIUEBbIC

 CTeka 4acoBbIe

e DKCHKATOP

o XMHYECKHE PEAKTUBBI (KOJUYECTBO B 3aBUCUMOCTHU OT YHUCJa IPYIII, YEIOBEK).

o KoMIUIeKT HarIsIHBIX TTOCOOMIA (TUTaKaThl, cxeMbl, cTeH b, CD)

OOopynoBanue y4eOHOro kad0uHeTa (HAIJISIAHBIE MOCOOMsI): HAOOPHI
IAPOCTEP>KHEBBIX MOJICNIEM MOJIEKYJd, MOJACIH KPUCTALIMYECKUX PEIIETOK,
KOJUICKIIMM TIOJIMMEPOB; KOJUICKIMS TOPHBIX TIOPOJ W MMHEpajoB, TabiuIla
MenneneeBa, yueOHble (GUIbMBI, TUPPOBBIE 0OPA30BATEIIBHBIE PECYPCHI.

Texnuyeckue cpeacrBa o0ydeHHMsi: KOMIIBIOTEp C YCTpOWCTBaMU
BOCIIPOU3BEJCHUS 3BYKa, MPUHTEDP, MYJIbTUMEIUA-IPOEKTOP C DKPaHOM,
MYJbTUMEIUIHAA T0CKA, YKA3Ka-MPE3EHTEP I NPE3CHTALIHI.

O6opynoBanue abopaTopun U pado4uX MecT JJadOpaTOpHU: MEH3YPKH,
MUTETKU-KANeIbHULIBI, TEPMOMETPHI, (GUIbTpOBaIbHAsE Oymara, MNPOMBIBAJIKH,
CTEKJISHHBIE TIPOOMPKHU, PE3UMHOBBIE TMPOOKU, (PoHApPUKU, HAOOpP PpPEaKTHUBOB,
CTEKJISTHHBIC TAJOYKH, IITATUBBI IS MPOOUPOK; MEPHBIC MUIMHAPHI, BOPOHKH
CTEKJISHHBIC, BOPOHKM JAeNuTeNbHBIC LuiuHapudyeckue (50-100 mut), cTymku c
necTukoM, (aphopoBble YalllKu, MUHIETHI, GUIBTPhl OyMakHbIe, BaTa, Mapiis,
YacoOBbIE CTEKJA, AICKTPOIUIUTKH, JJAOOPATOPHBIC IITATUBBI, CIIUPTOBBIE TOPEJIKH,
CIIUYKH, PUOOP /IS OTydeHUsI Ta30B (UK MPOOHUpKa C Ta300TBOAHOM TPYOKO¥t),
JepKaTenu sk TpoOUPOK, CKISIHKU JJIsi XpaHEHUsS pPEaKTUBOB, pa3/laTOYHBIC
7n0TKH;, XuMuueckue ctakansl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHbBIC
HIMMIBI, CEKYHIOMEPHI (TaliMephl), MepHbIe TTpooupku (Ha 10-20 mi1) U MepHBIe
koJioel (25, 50, 100 u 200 mn), BoasiHas OaHsi (MJIM TEPMOCTAT), CTEKJISTHHBIC
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MajoYKH;, KOHMYECKHe KOJIObI st tutpoBanus (50 m 100 mi); MHIUKATOpPHBIE
MOJIOCKM Il ompenenenuss pH W cranpapTHas UWHAUMKATOpHAs —IIKaia;
YHUBEPCAJIbHBIA HHAMKATOP; nuneTku Ha 1, 10, 50 miu (unu mo3zaropet Ha 1, 5 1 10
M), OIOpETKM Ui THUTPOBaHHs, MenuuuHckue mmpunbl Ha 100-150 wo,
nabopaTopHbIE W/WIK aHaTUTUYECKUEe Bechl, pH-MeTphl, cymmibHbIN mKad, u ap.

nabopaTopHoe 000pyAOBaHHE.

3.1. UuopmanuonHoe odecnevyeHne 00yueHus
IlepedyeHb y4eOHbIX U31aHUI, HHTEPHET - PECypPCcOB, J0NOJHUTEIbHOMN
JIUTEPATYPHI

OCHOBHbIE HCTOYHHUKH:

1. Hpo3moB, A. A. Xumus: ydyebHoe mocoobme misa CIIO / A. A.
Hpo3moB, M. B. Jlpo3goBa. — CaparoB: Hayunas kaumra, 2019. — 317 ¢c. —
ISBN  978-5-9758-1900-0. — Texkct: onektponssiii //  [udposoii
oOpa3zoBaTeIbHbIN pecypc IPR SMART: [caliT]. — URL:

https://www.iprbookshop.ru/87083.html (mata ooOpamenus: 04.01.2023). —
Pexum moctyma: st aBTOPU3UP. MOJIb30BaTENCH

2. Xwumusl 1BeTa, BKyca W apomara TMPOJYKTOB OOIIECTBEHHOTO MHTAHHUS:
yueOHnoe nocobue miusa CIIO / cocraButenmu C. A. Anekcammna. — Capartos:
[IpodobpazoBanue, 2022. — 79 c¢. — ISBN 978-5-4488-1432-7. — Tekcr:
anekTpoHHbIi // [{udposoit oopazoBatenbubiii pecypc [IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/116315.html (nata o6pamenus: 04.01.2023).
— Pexum  goctyma: anms aBTopu3Wp.  moib3oBareneir. - DOI:
https://doi.org/10.23682/116315

3. Heropa, JI. JI. Xumus Boabl u MukpoOuosoruu: yueobnoe nocodue ais CI1O /
JI. JI. Heropga, T. C. KypmaeBa. — CaparoB: [IpodobpazoBanue, 2022. — 180 c.

— ISBN 978-5-4488-1431-0. — Texkcr: osnekrponubiii // Iludposoit
oOpa3zoBaTeIbHbIN pecypce IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/116314.html (mata oOpamenus: 04.01.2023). —
Pexum JIOCTyIIa: JU1sL aBTOPU3HUP. II0JIb30BAaTEIIEH. - DOI:

https://doi.org/10.23682/116314

4. Kamanosa, 3. A. Xumus, TEXHUKA U TEXHOJIOTHS BSUKYIIIMX BEIIECTB: YUeOHOE
nmocobwue / 3. A. Kamaiosa, P. 3. PaxumoB. — MockBa: At [Iu Ap Menua, 2022.
— 321 c¢. — ISBN 978-5-4497-1399-5. — Texkcr: anekrponHbiii // Ludposoit

00pa3oBaTeIbLHBIN pecypc IPR SMART: [caitT]. — URL.:
https://www.iprbookshop.ru/116463.html (mara o6pamenus: 04.01.2023). —
Pexxum J0CTyma: IS aBTOPU3UD. 110JIb30BaTEIIEH. - DOI:
https://doi.org/10.23682/116463

5. Koxkopesa, B. B., Xumus: yueonoe mocooue / B. B. KokopeBa. — Mockaa:
KnoPyc, 2023. — 371 ¢ — ISBN 978-5-406-10075-2. —
URL :https://book.ru/book/947249 (mara oOpamienus: 04.01.2023). — Tekcr:
AJIEKTPOHHBIN.

JlonoJIHuTeIbHbIe HCTOYHUKH:
1. Baiitnep, B. B. Xwummusa: yueOnoe mocobume / B. B. Baiitaep, E. A.
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Hukonenko; mox penakmueit M. I'. BanoB. — ExatepunOypr: Ypanbckuii
dbenepanbubiii yausepcutet, 9bC ACB, 2016. — 132 ¢. — ISBN 978-5-7996-
1780-6. — Texct: snexrponnsiii // Iludposoii o6pazoBaTenbHbIll pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/66217.html (marta
obopamenwns: 04.01.2023). — Pexxum mocTyma: 1j1sl aBTOPU3UP. TTOJIH30BATENICH

2. Xumusa: yueOHoe mocobue / coctaButenu [. HO. Boctpukosa, E. A.
XopoxopanHa. — BopoHex: BOpoHEKCKUI TOCyIapCTBEHHBIM apXUTEKTYPHO-

ctpoutenbHblii yHUBepcuter, ObC ACB, 2015. — 92 ¢. — ISBN 978-5-
890040-579-1. — Tekct: snexktponHsiid // LudpoBoit o6pazoBaTeNbHBIN
pecypc IPR SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/59133.html
(mara oOpamenus: 04.01.2023). — Pexum gocTyma: uisi aBTOPHU3HD.
I10JIb30BaTEIIeH

3. Xumus: yue6Hoe mocobme / A. M. Jlanmnenko, M. JI. Kocunora, T. M.
Kpyrckas [u gap.]. — Hoocubupck: HoBocuOupckmii rocyaapCTBEHHBIHM

apXUTEKTypHO-cTpouTenbHbIil yHUBepcuTeT (Cubctpun), 96C ACB, 2016. —
261 c. — ISBN 978-5-7795-0775-2. — Texcrt: anekrponubiit // IludpoBoii

00pa3oBaTeIbLHBIN pecypc IPR SMART: [caitT]. — URL.:
https://www.iprbookshop.ru/68898.html (mata o6pamenus: 04.01.2023). —
Pexum JoCTyma: TUTSt aBTOPHU3HUP. MOJIb30BATEIICH. - DOl:

https://doi.org/10.23682/68898
Mapmankua, M. ®. Xumusa: ydebHoe mocodbue / M. ®. Mapmankun, 1. C.

['puropsin, JI. H. KoBaneB. — CraBponoinb: Ceepo-KaBkasckuii denepanbHbIn
yHuBepcutet, 2015. — 228 c¢. — Tekcr: osnexrponssii // Iudposoii
o0Opa3oBaTeIbHBIH pecypce IPR SMART: [caiT]. — URL.:

https://www.iprbookshop.ru/63225.html (1ara oopammenus: 04.01.2023). — Pexum
JOCTyTIA: I ABTOPU3UP. NOJIb30BaTEIEH

NHTepHeT HCTOYHUKH:

www.elementy.ru — caiiT «3JeMeHTBI OOJIBIIION HAYKH.
Dunuknoneaus» http://ru.wikipedia.org/wiki -
WutepHer-sHuukioneaus testpilot. http://www.nkj.ru

— calT xKypHana «Hayka u xKu3Hb».

http://www.znanie-sila.su — caiit xypHaia «3HaHUE —

cwiay. http://technicamolodezhi.ru — caiit xypHana
«Texuuka — monoaexu». http://www.popmech.ru —

cauT xKypHaia «llomynsapHas MexaHUKay.

http://ihst.ru — caiit UHCTHTYTa UCTOPHM XMUMUU ¥ TEXHUKU UM.
C.U. BaBunosa PAH (MUET PAH)
http://vivovoco.rsl.ru/VVV/JOURNAL/VV_VIET.HTM - caiit
KypHasia « Bormpockl ICTOpUM XUMUU U TEXHUKH.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
OBPA30BATEJILHOM IUCLHUATIIAHBI

KoHTposb 1 olieHKa pe3ysibTaToB 00y4YeHHUsl OCYIIECTBIISIETCS MpPErnoaBaTeiemM
B TMpoliecce TPOBEJACHUS NPAKTHUYECKUX 3aHATHUM U J1abopaTopHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBITIOJIHCHUSI 00YyJaIONUMUCS UHAUBUAYATbHBIX 3aJaHUH,
IPOEKTOB, HcclieqoBaHUN. Pe3ynbraTel 0Oy4eHHs] OMpeessioT, YTO 00ydarommecs
JOJDKHBI 3HaTh, IOHUMATh M JIEMOHCTPUPOBATH MO 3aBEPUICHUM U3yUYCHUS
TV CUUTUIAHBI.

Jist hopmupoBaHusi, KOHTPOJISL U OIIEHKU PE3yJIbTaTOB OCBOCHHUSA yueOHOM
JUCHUIUIAHBI UCTIONB3YETCSl CUCTEMA OLIEHOUYHBIX MEPONPUSATUIM, MPEICTABIISIONIAS
co00l KOMIUJIEKC YYEOHBIX MEpPOIPHUATHM, COTJACOBAHHBIX C Ppe3yJbTaTaMH
oOyuenus u cpopmynupoBanHbix ¢ yuetoM GI'OC CO0 (mpenMeTHbIe pe3yabTaThl
no puctuiirae) u ®I'OC CI10
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OK/IIK

Mopnyas/Paznen/Te
Ma

PesynabTaT 00yyeHus

THnbI OLEHOYHBIX MEPONIPUATHIH

OcHoBHOe conepxaHHue

1 Pa3nes 1. OcHoBbl | @opmynupoBaTh 6a30Bble
CTPOEHHUS BellleCTBA| MOHATHUS U 3aKOHBI XUMUM
1. Tect «CtpoeHrEe aTOMOB XUMUYECKUX AJIEMEHTOB U MPU XUMUYECKON
1.1 | OK 01 |Crpoenue aTomMOB CocTaBnsATh XUMUYECKHE ect «CTpoerue aToMo ce J/ICMCHTO pupoza ccko
. CBA3U.
XUMUYECKHX (bopMyIIbI COEAMHEHUN B 5 3 .
3 JICMCHTOB 1 COOTBETCTRIN CO CTEICHDIO . 3a71a4u Ha COCTABJICHUE XUMHUYECKUX (POPMYJI ABYXaTOMHBIX COCTUHECHHIA
OKCHJIOB, CyJIb(HI0B, THAPUIOB U T.I1.).
[pupoaa OKHUCIICHUS XUMUYECKHUX g 3 J10B, Cy/bHIOB, FUAPUA ) . . .
. . HUS HA UCTIOJIb30BAaHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUM WHEHUH 1T
XUMHYECKOU CBSI3U | DJIEMEHTOB, UCXOMS U3 ana a MCTOJIb3OBAHHC CCKOM CHMBO 1 Haska COCHHE 0
BANCHTHOCTH ¥ SIICK HOMEHKJIATYPe MEXKyHapOJHOT0 COl03a TEOPETUIECKON H IPHKIAIHON XUMUH 1
TPUBUAILHBIX Ha3BaHUM JIJIs1 COCTABJICHUSI XUMUUYECKUX (DOPMYIT TBYXaTOMHBIX
TPOOTPHUIIATETLHOCTH p . A (bopmys 1By
COeMHEHHH (OKCUAOB, CYIb(UIO0B, THAPUAOB U T.I1.) U JPYTHUX HEOPTaHUYECKUX
COEMHEHHM OT/IEJIbHBIX KJIACCOB
JlaGoparopnas pabota
. XapakTepru3oBaTh XUMHUYECKHE .
12 | OKO01 [lepnonnueckuii p p 1. Tect «Metamnuueckue / HeMETaJUTMUECKHUE CBOICTBA, 3JIEKTPOOTPUIIATEILHOCTD
AJIEMEHTHI B COOTBETCTBUU C UX
OK 02 [3aKOH U Tabiuna . | ¥ CPOJICTBO K DJIEKTPOHY XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C MX
MOJI0KEHUEM B IEPUOANYECKON .
JI.1. Menneneesa 3JIEKTPOHHBIM CTPOCHHUEM H MOJIOKEHUEM B IEPUOJUUECKON CUCTEME XUMHUECKUX
CUCTEME XUMHUYECKUX
anemeHToB .. Menaeneenay.
anemenToB JI.1. Menneneena
2. IlpakTnueckue 3ajaHusl HA YCTAHOBJIEHUE CBSI3H MEXKIY CTPOCHHUEM aTOMOB
XUMUYECKUX IJIEMEHTOB U MEPUOANUECKUM U3MEHEHHUEM CBONCTB XMMUYECKUX
3JIEMEHTOB U UX COEIMHEHHI B COOTBETCTBUU C MOJ0keHHeM llepronnueckoi
CUCTEME.
[IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHUSI HA XapaKTEPU3ALUIO
XUMHYECKHX JIEMEHTOB: « MeTayunueckue / HeMeTaJUTHUeCKHUe CBOICTBA,
ANEKTPOOTPHULIATENIBHOCTD U CPOJICTBO K 3JIEKTPOHY XMUMUUYECKHUX JIIEMEHTOB B
COOTBETCTBHUE C UX IJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOJUYECKOMN
chcTeMe XuMudeckux aneMeHToB J[.1. Menaeneepa»
Pasnean 2.
2 XapakTepu30BaTh THIbI
XuMu4yeckue N KonTpoabHas padora «CTpoeHne BelecTBa M XUMHYECKHE PeaKIHm)
XHMHUYECKHX peakuui
peakuuu
2.1 | OK01 [Tumbl XUMHYECKHX CocTaBnsTh peakuuu 1. 3aga4n Ha COCTaBJICHUE YPABHEHUIN PEAKIIMIA:
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OK 04 |peakmumii COEIMHEHMUS, Pa3TI0KEHUS, - COCJMHEHUS, 3aMEIIEHHUs, Pa3I0KEeHUsI, OOMEHa;
oOMeHa, 3aMeIeHus, - OKHCIIMTEIbHOBOCCTAHOBHUTENBHBIX PEAKIUH C HCIOIb30BAHHEM METO1a
OKHCJIUTEIIEHO- AIIEKTPOHHOTO OaaHca.
BOCCTAHOBHTEJIBHBIC PEAKIINU 2. 3a1ayn Ha pacyeT MacChl BEMIECTBA MM 00BEMA ra30B MO0 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00BbEMY OJTHOTO U3 YYACTBYIOIIMUX B PEAKIMU
BEIIECTB; pacY€Thl MacChl (00BEMA, KOIMYECTBA BEIIECTBA) POTYKTOB PEAKIINH,
€CIIM OZIHO M3 BELIECTB UMEET
2.2 OnexrponuTiieckas | COCTaBIATE YpaBHEHHs 1. 3aianHust Ha COCTABJICHUE MOJICKYJISIPHBIX M HOHHBIX PEAKIIUi C yYaCTHEM KHUCIIOT,
TMCCOLUALIUS U XUMIICCKAX PCAKIMH HOHHOTO | ocyopaHuii M CONEH, yCTAHOBJIEHUE M3MEHEHUS KUCIOTHOCTH CPEIBI
MOHHBIH 0OMeH obMeHa ¢ yuacTiem 2. JlaboparopHast pa6ota "THIBl XUMHYECKHX peaKiuii”
HEOPTraHMYECKUX BEIIECTB
3 Pasnen 6. PacTBopbl
HcciienoBaTh HCTHHHBIE PACTBOPHI € 32JaHHBIMH XapaKTePUCTHKAMHU
31| 0K 01 [lonsaTue o PazniuaTh HCTHHHBIE PACTBOPHI L 3ana«m Ha NPUTOTOBICHHE PACTBOPOB.
OK 02 2. IIpakTUKO-OpUEHTHPOBAHHBIEC PACUETHBIC 33JaHUS HA JUCTIEPCHBIE CUCTEMBI,
MK 3.2 Pacreopax UCTOJIb3yeMbIe B OBITOBON U MPOU3BOJICTBEHHON JAEATEIbHOCTH YeJIOBEKa
3.2 OK 01 lccnenoBanue Hcenenosats (1)1/13.1/11(0- JlaGopatopHnas padora "IIpurorosnenue pacTBopos"”
OK 04 . XUMUYECKHE CBOUCTBA
CBOWCTB pacTBOPOB
[1K3.2 UCTHUHHBIX pacTBOPOB
4 Pasnen 4. CTpoenne| yccyenopars crpoenue u KonTpoibHast padota «CBoiicTBa HEOPraHMYECKHX BEIIECTB)
U CBOMCTBA CROMCTRA
HEOPraHMIECKUX HEOPraHHYEeCKUX BeUIeCTB
BeleCTB
41 OK 01 KnaccubuKams, KTaccHbMIMpOBATS 1. Tect «H(lMGHKJI&Typ& U Ha3BaHHE HEOPTaHMYECKHX BELECTB HCXO/A U3 HX
IK3.2. | enrn atypa i HEOPrAHUUECKHE BEIECTRA B XUMHUUYECKOH (POpMyJIBI HITH COCTaBJICHHE XHMHUIECKOH (bOIjMyJIBI UCXOJIS U3
CTpoeHHe COOTBETCTBHH C HX CTpoeHuem | HA3BAHNA BEMECTBA 110 MEXKAYHAPOIHOH UIH TPHBHAMLHOH HOMEHKIATYPE».
HEOPrAHMIECKHIX 2. 3a7a4ym Ha pacdyeT MacCOBOM JIOJH (MacChl) XUMUYECKOTO 3JIEMEHTa
BemecTs (coenrHeHUsT) B MOJIEKYJIE (CMECH).
3. IIpakTHyeckue 3agaHus MO KIacCH()UKAIIMN, HOMEHKIIATYPE U XUMUYECKUM
(dbopMynIaM HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB.
4. IlpakTHyeckue 3a1aHKS Ha ONPEIe/ICHHE XUMHYECKOM aKTHBHOCTH BELIICCTBB
3aBHCUMOCTH BHJIa XUMHUECKOW CBS3H U THIA KPUCTAIUTMYECKON PEHICTKH
4.2 8& 8; dusnuko-xuMuyeckue| Y CTaHaBIMBATh 3aBUCUMOCTD 1. Tect «OcoOEHHOCTH XMMHUYECKHX CBOMCTB OKCUI0B, KHCIIOT, OCHOBaHUIA,

CBOMCTBA

CI)I/ISI/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB

aM(OTEPHBIX TUAPOKCUIIOB U COJIEH».
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[IK 3.2 |[Heopranmdeckux HEOPraHUYECKHUX BEIECTB OT 3ajaHus HA COCTABIICHUE YPAaBHEHUN XUMUYECKUX PEAKLIUN C yYaCTUEM MPOCTHIX U
BEILIECTB CTPOCHHUS aTOMOB U MOJIEKYJI, @ | CIIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCHUIOB METANIOB, HEMETAJUIOB U
TaK)Xe TUIA KPUCTAITMYECKOM aM(pOTEPHBIX DIIEMEHTOB;
pereTKu HEOPTraHUYECKHUX KHUCIIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCHUJIOB,
HEOPTaHMYECKUX COJIeH, XapaKTepU3yIOIINX UX CBOMCTBA U CIIOCOOBI MOTyYEHUS.
2. 3. [IpakTUKO-OpUEHTUPOBAHHBIC TCOPETUUYCCKHUE 3a/IaHNS Ha CBOMCTBA U
MOJIyYEHUE HEOPraHUYECKUX BELIECTB
3. JlabopaTopHas pabota «CBOWCTBA METAIIIOBY.
4. JlaboparopHas paboTa «XapakTep AUCCOIMALMH PA3THUYHBIX THIPOKCHUIOBY.
4.3 | OK01 Hnenrudpukanmus HccrenoBarh Ka4eCTBEHHBIE 1. TIpakTUKO-OPUEHTUPOBAHHBIE 33 JAHMS [I0 COCTABJICHUIO XMMHYECKUX PEaKLii ¢
OK (02 [HCOpraHu4eCKux peak HCOPTaHNICCKUX y4acTHEM HEOPraHMYEeCKUX BEIICCTB, UCIIOJIb3YEMBbIX I UX I/II[@HTI/I(i)I/IKaIII/II/I.
OK 04 [BeLICCTB BCIICCTB 2.JIabopatopHas pabora: "M neHTH(uKanus HeOpraHM4eCKux BeecTs"
Paspnean S.
5 XapakTepu3oBaTh BJIUsIHUE
Kuneruveckue u
Pa3IuYHbIX (PAKTOPOB HA
TEePMOIMHAMHYECKH
pPaBHOBeCHE U CKOPOCTh
€ 3AKOHOMEPHOCTH o
XHMHUYECKHUX peakuuid
MPOTeKAHUS
XUMHYECKHX
peakuuii
OK 01 [Ckopocts XapakTepu3oBaTh BIUSHUE - "
AKTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE 3aJJaHUs HA aHAIU3 (DAKTOPOB
OK 02  lximvmaeckix KOHIICHTPAIIUU Pearupyonmx p p p p a pOB,
MK 3.2 [peaxiii BEILIECTB U TEMIIEPATyphbl Ha BIIMSIONINX HA U3MEHEHUE CKOPOCTU XUMUYECKOM peakiuu. [TpakTuko-
’ N eéK oe CKOPOCTh XUMHYECKUX PEaKINii | OPUEHTHUPOBAHHBIC 3a[jaHus Ha TpuMeHenne npunuuna Jle- Hlarense s
paBHOBeCHE XapakTepu3oBaTh BIUSHUE HAaXO0’/ICHUS HAMPABJICHUS CMEILICHUS PABHOBECHSI XUMUUECKOU PEaKIMK 1 aHaJN3

W3MEHEHUS KOHIICHTPAIu1
BEILIECTB, PEAKIIMH CPE/IbI U
TEMIIEpaTyphbl Ha CMELICHHE
XUMHUYECKOTO PAaBHOBECHUS

(baKTOpOB, BIUAIOIINX HA CMEIICHUE XUMUYECKOTO PABHOBECHS
Jlaboparopras paboTta «CKOPOCTh XUMHUECKHUX peakiuii. CMeIeHrne XUMHUIeCKOTO
PaBHOBECHSI»

6. [IpodeccnoHaILHO-OPHMEHTHPOBAHHOE COlep:KaHue (CoepKAHNE MPUKIATHOTO MOTYJIs1)

6

Pazpgea 6.

Xumus B ObITY U
MPOU3BOACTBEHHOM
nesATeIbHOCTH

OueHnBaTh NOCJEICTBHS
OBITOBOI ¥ MPOM3BOACTBEHHOI
JAeATeJbHOCTH YeJIOBEKA C
NMO3UIMH PKOJTOTHIECKOM
0e3omacHocTH

3amura keiica (¢ ydyeTom Oyayuieil npodeccHoOHAILHOM 1eATeJIbHOCTH)
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4CJI0BCKA

OK 01 . . .
OK 02 Xumus B ObITY U OneHuBaTh MOCIEICTBUS Keiic (c yuerom Oyayuieit npodeccuoHanbHOM 1eATeIbHOCTH)
OK 04 [IPOM3BOJICTBEHHONW | OBITOBOM M MPOU3BOJACTBEHHON | BO3MOMXKHBIE TEMBI KEHCOB:
OK 07 (AeATENbHOCTH JIESTEIBHOCTH YEJI0BEKA C 1. Opranuueckue U MUHEpaibHble y1o0peHus. [Ipumensembie BCelbCKOM
K 3, |icnoBeKa MO3UIMI 3KOJIOTHYECKON XO3SICTBE.
K ' 0e30macHOCTH 2. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENAPaTOB
43 3. Moromue cpeacTsa Ha HATYpaabHOM OCHOBE.
7 Pasznen 7. Ctpoenne
i CBOICTBA HccaenoBarb cTpoeHue u
CBOIICTBA OPraHUYeCKUX KonTtposbHas pabora «CTpoeHne U CBOMCTBA OPraHMYeCKUX BEIEeCTB)
OpPraHHYecKuX
BellecTB
BeIeCTB
OK 01 . i i i
71 Koraccudukars, KitaccuduumpoBats 1. 3aganus Ha COCTABI/ICHHE Ha3BAHUIT OPraHMECKHX COSMHEHUI 110 TPUBHAIbHON
K43 |erpoerue u OpraHWYECKHE BEIIECTRA B WM MEXKIYHApOJHOW CUCTEMAaTUYECKON HOMEHKJIIAType.
HOMEHKIATYpa COOTBETCTBHI C HX CTPOCHHEM 2. 3a7jaHys Ha COCTaBJICHUE TIOJHBIX U COKPALICHHBIX CTPYKTYPHBIX OPMYT
OpraHHYECKHX OPraHUECKHX BEIECTB OTAEbHbIX KIIACCOB. }
BEIICCTB 3. 3ajauu Ha omnpeieieHne pocTeieil popMyIibl OpraHn4ecKoil MOJIEKYIbI,
MCXO/Isl U3 DIIEMEHTHOTO cocTaBa (B %0)
72 | OK01 |Croiictra V CTAHABIHBATE 3BHCHMOCTE 1. 3agaHus Ha COCTABIEHUE YPABHEHUHM XUMHUECKUX PEAKIIMNA Cy4acTUEM
OK 02 lopramueckix (DM3MKOXMHUECKHX CBOHCTR (z)pgaaneCKHx BEILECTB Ha OCHOBAHUH HX COCTABA H CTPOCHHS.
OK 04 lcoenumenuii OPraHWYECKHX BEIIECTE OT - aj1aHNs Ha COCTAB/ICHNE yPABHEHUI XHMUYECKHX PEAKLIMH, HILTIOCTPHPYIOLIHX
XHUMHYECKHE CBOWCTB YeTOM MEXaHHU3MOB MPOTEKAHUS TAaHHBIX PEaKIi 1
K 4.3 CTPOEHHS MOTTEKYT €CKHe CBOHCTBA C y4ETOM MEXaHH3MOB POTEKaHuA J1a peax
TEHETUYECKOM CBSI3U OPraHUYECKUX BEILECTB PAa3HBIX KJIACCOB.
3. PacueTHble 3ajauM 110 YpaBHEHUSIM peakUUil C y4acTHEM OpraHU4YECKIX
BEIIECTB.
4. Jlaboparopnas padota "[IpeBpareHus OpraHu4eCKUX BEIIECTB MTPU HArpeBaHUH"
OK 01 . - 7
73 W nentuduxanus Mcee10BaTh KaueCTBEHHbIE 1. [IpakTuKO-OpHUEHTHPOBAHHbBIE 33JIaHUS [0 COCTABICHUIO XUMHUECKUX PEAKIHI C
OK 02 |opranmyeckux y4acTHEM OPraHUYECKUX BEILIECTB, B T.4. UCHOIB3YEMBbIX ISl UX UACHTU(UKALIUY B
OK 04 pEaKIMK OPTaHUYECKUX p
BEIIIECTB, UX T — BITY U HpOMBIH_IJ'IeHHOCTI/'I'. §
IIK 4.3 Baauenue u KITACCOB 2.Jlaboparopnas pabota: "MneHTrudukanms opraHM4eCKiX COSTUMHEHUN OTIEIbHBIX
[MPUMEHEHNUE B KJ1accoB"
OBITOBO U
[MPOU3BOACTBEHHOM
e TENIbHOCTH
4yesoBeKa
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Bueypounas nesrenbHOCTH «Pa3roBopbl 0 BaxxHOM» pa3pa0oraHa B
COOTBETCTBUM C TPeOOBAHUAMM:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273 «O6 o6pazoBanuu B
Poccuiickon @enepannmny;

o [Ilpukaza Munobpuayku ot 17.05.2012 Ne 413 «O06 yTBepKIeHUU
denepanbHOro rocyJ1apcTBEHHOTO 00pa30BaTENIbHOIO CTaHIAapTa CPEAHEro OOIIETro
00pa3oBaHUs;

o Meroanueckux pEeKOMEHAALMI MO MCHOJb30BAHUIO M BKIIOUYECHHUIO B
colepKaHue Tmpouecca OOydeHUsT W BOCIUTAaHUSA TOCYJApPCTBEHHBIX CHMBOJIOB
Poccuiickoit deneparuu, HarpaBlIeHHBIX THcbMoM Munmipocsemenus ot 15.04.2022
Ne CK-295/06;

o MeToaNYECKUX PEKOMEHAAIMN M0 YTOUYHEHHUIO TMOHSTHS U COAEp KaHUs
BHEYPOUYHOU AESATENBHOCTH B PaMKax pealM3allid OCHOBHBIX 00I1€00pa30oBaTENbHBIX
porpaMm, B TOM YHCJI€ B YACTH NMPOEKTHOM JACATEILHOCTH, HAPABJICHHBIX MTUCEMOM
Muno6puayku ot 18.08.2017 Ne 09-1672;

o Crpareruu paszsutus BocnuTanus B Poccuiickoit ®@enepanuu Ha MEPUOJ
no 2025 ropga, ytBepxkIeHHOW pacnopsbkeHueM IlpaButensctBa oT 29.05.2015 Ne
996-p;

o CII2.4.3648-20;

o CaulluH 1.2.3685-21;

« TIOOII.

Heab kypca: ¢opMmupoBaHHE B3IJISAOB  IIKOJIHHUKOB HAa  OCHOBE
HAallUOHAJIbHBIX IIEHHOCTEM Yepe3 HU3YUEHHUE I[EHTPAIbHBIX TEM — NaTPUOTHU3M,
rpak1aHCTBEHHOCTh, HICTOPUYECKOE MPOCBEIICHUE, HPABCTBEHHOCTh, IKOJIOTHSL.

OcHoBHBIE 3a124H:

- BOCHUTAaHUE AaKTHUBHOW Tpa)kJaHCKOW TMO3UIIMH, JAYXOBHO-HPABCTBEHHOE
U aTPUOTUYECKOE BOCIIUTAHME HAa OCHOBE HAIlMOHAIBHBIX LICHHOCTEH;

- COBEpIICHCTBOBAaHME  HABBHIKOB  OOUIEHUS CO  CBEPCTHUKAMH U
KOMMYHHUKATUBHBIX YMEHHUIA;

- TIOBBIIICHHE O0IIEH KyIbTYpPhl 00YUAIOIMUXCS, YIIIyOJICHHE WX UHTEpeca K
M3YUYEHHIO U COXPAHEHUIO UCTOPUU U KYJBTYphl pOJHOTO Kpasi, Poccuu;

- pa3BUTHE HABBIKOB COBMECTHOW JEATEIBHOCTH CO CBEPCTHHKAMHU,
CTAaHOBJICHHE KayecTB, O0OECHEeYMBAIOUIUX YCHEIIHOCTh y4YacTUs B KOJUIEKTUBHOM
NEATEIbHOCTH;

- (opMupoBaHHE KyJIbTYpHI IOBEICHUS B UH(OPMAITMOHHOH CpeJie.

dopMa oOpraHu3alMu: JUCKYCCUOHHBIN KITyO.

Coaep:xxaHue Kypca BHEYPOUHOM AeITeJIbHOCTH

Conepxanue Kypca «Pa3roBopbl 0 BAXKHOM» HarnpaBlieHO Ha (OPMHUPOBAHUE Y
00y4Jaronuxcs IeHHOCTHBIX YCTaHOBOK, B UHCIIE KOTOPBIX — CO3UJAHUE, NMAaTPUOTHU3M



U CTPEMJICHHME K MEXHALUMOHAJIBHOMY E€IWHCTBY. TeMbl 3aHATUN NPUYPOUYECHBI K

ToCyAapCTBCHHBIM IIpa3iHUuKaMm, 3HaMCHATCJIbHbBIM JaraM, TPpaIuIIMOHHBIM

npazaHukaM, TroJ0BIIMHAM CO JAHA POXACHUA HN3BCCTHBIX J'IIOI[CIZ — YUCHBLIX,

nycaresen, roCy1apCTBEHHBIX ACATENIEU U ACATENIEN KyJIbTYphI:

1.

© oo NoO Ok WN
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JleHb 3HaHU

Hama crpana — Poccust

165 net co nusa poxaenus K.O. [{luoakoBckoro
JIleHb My3bIKH

JIeHb TTOKUJIOr0 YeJIOBEKa

JleHb yunrens

JleHpb oTa

MexxyHapoIHbIN JIEHb IKOJbHBIX OMOIMOTEK
JleHp HapOAHOTO €AUHCTBA

. MBI pa3zHbie, Mbl BMECTE

. Jlenp maTepu

. CumBonsl Poccnu

. BosoHTepsl

. Jlens I'epoeB OteuectBa

. llenb Koncruryiuu

. Tema HoBoro roga. CeMeitHble Npa3HUKN U MEUThI
. PoxxnecTBo

. Jlenb cHsATUS Os10KabI JIeHHHTpaaa

. 160 net co qus poxaenus: K.C. CranucinaBckoro
. JIeHb pOCCHICKON HAyKH

. Poccus u mup

. Jlensp 3amutHUKa OTeuecTBa

. MexayHapOIHbIN KEHCKUHU JIEHb

24,

110 net co aHS poKJIEHUSI COBETCKOTO MUCATENS U M03Ta, aBTOPa CIIOB

ruMHOB P® n CCCP C.B. Muxankosa

25,
26.
27,
28.
29,
30.
31.
32.
33.

Henb Boccoennnenus: Kpoima ¢ Poccueit

BcemupHsIil 1eHb TEaTpa

JleHb KOCMOHAaBTUKHU. MBI — niepBbIe!

[TaMsTh O TE€HOLIMJIE COBETCKOT'O HapO/ia HAIIUCTAMHU U UX IOCOOHUKAMU
Henb 3emau

ens Tpyna

Hensn [Tobensl. beccmepTHbIN TTOJK

JleHb 1eTCKUX OOIIECTBEHHBIX OpTraHU3AIANA

Poccust — ctpana BO3MOKHOCTEN

HJIaHI/IpyeMLIe pe3ydabTaTbl AC€ATCIbHOCTH

JINYHOCTHBIE pe3yabTaThI: 33

CTAaHOBJICHHE LIECHHOCTHOT'O OTHOILIIEHUS K cBoell Ponune — Poccun;



e OCO3HAHHUE CBOEU OTHOKYJIBTYPHOM M POCCUUCKOM TIPAXIAHCKOU
UJICHTUYHOCTUY;

e  CONPUYACTHOCTH K MPOIILIOMY, HACTOAIIEMY U OyAyIlleMy CBOEH CTpaHbl U
POIHOTO Kpas;

e  YBAXKEHHUE K CBOEMY M APYTUM HapoOJaM;

o TEpBOHAYAJIbHBIC NPEICTABICHUS O YEJIOBEKE KaK 4JjieHe OOIIeCTBa, O
IpaBax U OTBETCTBEHHOCTH, YBa)KEHWU WM JOCTOMHCTBE YEJIOBEKA, O HPABCTBEHHO-
ATUYECKUX HOPMax MOBEJICHHUS U MPABUIIAX MEXIMYHOCTHBIX OTHOLLIECHHUI;

e  IPU3HAHUE WHJHUBUYAJTBbHOCTH KAXJIO0T0O YEIOBEKA;

e  TPOSIBJICHUE COMEPEKUBAHUS, YBAKCHUS U TOOPOKEIATSIHHOCTH;

e HempuATHE IOOBIX (OpPM TMOBENCHHUS, HAMPABIECHHBIX HA MPUYUHEHUE
(bu3HUEeCKOro U MOPAJIbHOTO Bpeia APYTHUM JIIOJISM;

o OepexHOoe OTHOIIEHUE K MIPUPO/IE;

e  HENPUATHE NEUCTBUH, IPUHOCIIIUX BpEI IPUPOIE.

MeTtanpeaMeTHbIe pe3yJbTaThl

OBaanenne YHHUBepPCATbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMU
JNeUCTBUAMMU:

1) 6azoBble JJOrHYeCKHeE e CTBUSI:

e CpaBHUBaTh OOBEKTHI, YCTAHABJIMBATH OCHOBAaHHUS i1 CpPaBHEHUS,
YCTaHaBJIMBATh aHAJIOTHH;

e 00BENUHATH YaCTH 00BEKTa (0OBEKTHI) MO OMPEACICHHOMY IPU3HAKY;

e ONpPEHETATH CYIIECTBEHHBIN MPU3HAK U1t KJ1accuduKaIuu,
KJIacCU(UIIUPOBATH MPETIOKEHHBIE OOBEKTHI;

e  HaXOJWTh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pacCMaTpUBAaEMbIX (DaKTax,
JTAHHBIX W HAOJIOMCHUSIX HAa OCHOBE MPEJIOKEHHOTO MEeIarorniecKuM paboTHUKOM
aNropyuTMa,

e  BBISBIATH HEJAOCTATOK MH(OPMALIMY JI pEUICHUs] YUEOHOM
(mMpakTUYeCcKoi) 3a7]a4i Ha OCHOBE MPEAJIOKEHHOTO aJITOPUTMA;

e yCTAHABIMBATh  IPUYUHHO-CIEACTBEHHBICE  CBSI3M B CUTYyalHUsX,
MOJIAIOUTUXCSL HEMOCPEACTBEHHOMY HAOJIIOJICHUIO WJIM 3HAKOMBIX IO OTBITY, JIeTaTh
BBIBO/IbI;

2) 6a30BbI€e HCCIIE0BATEIbCKHE ICHCTBHUS:

e OMNpENENATh pPa3pblB MEXAY pEATbHBIM U JKEIATEIbHBIM COCTOSIHUEM
o0beKTa (CHTyallMd) Ha OCHOBE IMPEIOKEHHBIX IMEJarOTHYECKUM pPaOOTHHUKOM
BOITPOCOB;

e C TOMOUIpIO MEJAaroruyeckoro pabOTHUKA (OPMYIUPOBATH  IIEJib,
IUTAHUPOBATh U3MEHEHUST 00BEKTa, CUTYyaIlNH;

e CpaBHHMBAaTh HECKOJBKO BapMAaHTOB PEIIEHUS 3a/ladyM, BHIOMpaTh HamboJsee
NOAXOAIINNA (Ha OCHOBE MPE/JI0KEHHBIX KPUTEPUEB);

e MPOBOAMTH MO MPEIOKEHHOMY IUIAHY OMBIT, HECIO0XHOE HCCIICOBAHUES4
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH OOBEKTa M3YyUYEHHs] U CBSI3€d MEXIy OOBEKTaMU



(dacTp — 11e510€, MPUYMHA — CIIE/ICTBHE);

o (opMynHupoBaTh BHIBOJBI M MOJKPEIUIATh MX JI0KA3aTEIIbCTBAMU HA OCHOBE
pe3yibTaTOB TMPOBEIEHHOTO HaOMIoAeHUs (OmbITa, W3MEpEeHus, Kiaccuukanuu,
CpaBHEHMUSI, UCCIIEAOBAHUSA);

e TPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE IMPOIECCOB, COOBITMH H HX
TIOCJICJICTBUS B AaHAJIOTMYHBIX WJIM CXOIHBIX CUTYAIIHSIX;

3) pa6oTa ¢ uHpopMaIHeii:

e  BBIOMpATh UCTOYHUK MONTYUYEHUSI HHPOPMALIHH;

e  COIVIACHO 33J]JaHHOMY QJITOPUTMY HAXOJUTh B NMPEUIOKEHHOM HCTOYHUKE
uH(OpPMAITHIO, IPEICTABIICHHYIO B SBHOM BHJIC;

e pacmo3HaBaTh  JIOCTOBEPHYID M  HEJAOCTOBEPHYI  WH(MOPMAIIIIO
CaMOCTOSATENILHO WJIM HAa OCHOBAaHUH MPEIIOKEHHOTO TIETarOTHIeCKuM PabOTHUKOM
croco0a ee MPOBEPKU;

e cOONIOMATH C TIOMOIIBIO B3POCHBIX (MEJAroru4eckux pabOTHUKOB,
poautened (3aKOHHBIX MPEJICTABUTENICH) HECOBEPIICHHOJIETHUX O0yJaronmuxcs)
npaBuiIa HTHPOPMAITMOHHOM 0€30MMaCHOCTH TP MOUCKE HHPOPMAIIMKA B UHTEPHETE;

e  AHANM3HMPOBATH U CO3/aBaTh TEKCTOBYIO, BUACO-, IPAPUIECKYIO, 3ByKOBYIO
uH(OPMAINIO B COOTBETCTBUU C YUEOHOM 3a1aueii;

e  CaMOCTOSITEIIBHO CO37aBaTh CXEMbI, TaOMUIBI JUIS TPEJACTaBICHUS
uHpopMaIuu.

OBiaseHde  YHHBEPCAJIbHBIMH  Y4eOHBIMM  KOMMYHHKATHBHBIMH
AeHCTBUAMM:

1) oO1enme:

e  BOCIPUHUMATH U (POPMYJIHUPOBATH CYKICHUS, BEIPAKATh YMOITUHU B
COOTBETCTBHH C IIEJISIMUA U YCIOBHUSIMHU OOITICHUS B 3HAKOMOMU CPEJIE;

e  TPOSBIATH YBAXUTEIBHOE OTHOIIEHUE K COOECETHUKY, COOTIOAaTh
IpaBuUIIa BEJACHUS TUAJIOTa U TUCKYCCHH;

e TPHU3HABATH BO3MOXHOCTH CYIIIECTBOBAHUS PA3HBIX TOUCK 3PCHMUS;

e  KOPPEKTHO M apTyMEHTHPOBAHHO BHICKA3bIBATh CBOC MHCHUC;

e  CTPOWTH PEUYCBOE BHICKA3BIBAHNE B COOTBETCTBUH C MTOCTABJICHHOM 3a1a4eii;

e  CO3/1aBaTh YCTHBIC M MUCHBMECHHBIC TEKCTHI (OMMMCAHKE, PACCYKICHUE,
MIOBECTBOBAHUE);

e TOTOBHTH HEOOJBINNE ITyOJIMYHBIC BHICTYTUICHHSI,

2) coBMecCTHasl IesiTeJIbHOCTh:

o (opmynupoBaTh KPaTKOCPOYHBIE u JOJITOCPOYHbIE (7
(MHIMBUAyaJbHBIE C YYETOM YYacTUsl B KOJUICKTUBHBIX 3aJladyax) B CTAaHAApTHOM
(TUIIOBOM) CHUTyallMd Ha OCHOBE TMpPeUIOKEHHOTO (opmaTa TUIAaHUPOBAHMS,
pacnpeneneHus MPOMEXKYTOUHBIX I1aroB U CPOKOB;

e TMPUHUAMATH II€JIb COBMECTHOH JEATEIHHOCTH, KOJUIEKTHBHO CTPOUTH
JEUCTBUS MO €€ JOCTIDKCHHIO: PacIpelnelisiTh POJId, JOTOBAPUBATHCA, OOCYKIATRs5
MIPOIECC U PE3yJIbTAT COBMECTHOU pabOThI;



e TPOSBIATH  TOTOBHOCTb  PYKOBOIAUTH,  BBINOJHATH  MOPYYEHUS,
MOAYHUHSATHCS;

¢  OTBETCTBEHHO BBHINIOJIHATH CBOIO YaCTh PaOOTHI;

e  OLECHUBATH CBOM BKJIAJ B OOIIMI PE3yNbTAT;

o  BBINOJHATH COBMECTHBIE MTPOEKTHBIEC 33JJaHUSI C OTIOPOM Ha MPeSI0KEHHbIE
00pasIsl.

OBJaieHne YHUBEPCATbHBIMH Y4eOHBIMH PeryJIATHUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anms:

e IUJIAHUPOBATH JCUCTBUS MO PEIICHUIO YUeOHOM 3aa4u JJIs TIOTyICHUS
pe3yibTarta;

e  BBICTpPaMBaTh MOCJIEIOBATEIHLHOCTh BHIOPAHHBIX ICUCTBHIA.

2) CAMOKOHTPOJIb:

e  YCTaHABIMBATh IPUUYMHBI yCIIEXa/HEYy a4y YUEOHOU A TENbHOCTH;

¢  KOpPPEKTHUPOBATh CBOM YUeOHbIE JEHCTBUSA ISl MPEOAOJIEHUS OLINOOK.

IIpeameTHBIE pe3ybTATHI

CdopmupoBaHo npeacrabieHne:

e O NOJUTUYECKOM ycTpoiicTBe Poccuiickoro rocyaapcra, €ro HHCTUTYTaX,
UX POJIM B KU3HM OOILECTBA, O €ro BaXXHEHIIMX 3aKOHAX; O 0A30BBIX HAI[MOHAJIBHBIX
POCCHICKUX IIEHHOCTSIX;

o cumBonax rocygapctBa — ®mnare, I'ep6e Poccum, o ¢dmare u repbe
cyowekta Poccuiickoit denepanuu, B KOTOPOM HaxXOAUTCs 0Opa3oBaTeIbHOE
YUPEKICHUE;

e  MHCTUTYTaxX rpa)KJaHCKOr0 OOIIECTBA, O BO3MOXKHOCTSAX y4YacTHs TPa)KJaH
B OOILIECTBEHHOM YIPABICHHUH; PpaBax U 0043aHHOCTSIX rpakJaHnHa Poccuu;

e  PEIUTrHO3HOW KapTUHE MHpPA, POJIU TPAAULMOHHBIX PEIUTHA B Pa3BUTUU
Poccuiickoro rocyapcTsa, B MCTOPUU U KyJIbTYpE Hallle CTpaHBblI;

e BO3MOXXHOM HEraTUBHOM BJMSHUM Ha MOpPAJbHO-TICUXOJIOTHYECKOE
COCTOSIHUE YEJIOBEKA KOMIIBIOTEPHBIX UTP, KUHO, TEIEBU3MOHHBIX Iepeiay, PEKIIaMBbl;

e HPABCTBEHHBIX OCHOBaX y4eOBl, BemyIIedl poiau oOpa3oBaHUs, Tpylda U
3HaYEHUH TBOPUYECTBA B )KM3HU Ue€JIOBEKa U OOIIECTBa;

e  pOJIM 3HAHUU, HAYKH, COBPEMEHHOI'O MPOMU3BOACTBA B KU3HU YEJIOBEKA U
00IIIeCTBA;

e  AKTHUBHOU POJIM YEJIOBEKA B MPUPOJIE.

CdopmupoBaHo HEHHOCTHOE OTHOLICHHE:

e K PYCCKOMY $I3bIKY KaK rOCyJapCTBEHHOMY, SI3bIKY MEXHAIMOHAIBHOTO
0OIIIeHNsT; CBOEMY HAIlMOHAIIBHOMY SI3BIKY U KYJIBTYPE;

e CEMbE U CEMEHHBIM TPAJAUIIUSIM;

o yuele, TPyZly U TBOPUECTRY;

e  CBOEMY 3/I0POBBIO, 3J0POBbIO POJIUTEIIEH (3aKOHHBIX MPEICTABUTENEH),
YJIEHOB CBOEW CEMbH, IEAArOroB, CBEPCTHUKOB; 36

e TpHUpPOJIE U BceM (hopMaM KHU3HHU.



CdopmuposBan unrepec:
e K YTCHMIO, NPOU3BEACHUAM HCKYCCTBA, T€ATPY, MY3bIKE, BHICTABKAM H T.

e  OOIIECTBCHHBIM SIBJICHHUSIM, IOHUMATh aKTUBHYIO POJIb YEJIOBEKA B
0OIIIeCTBE;

e  TOCYIApPCTBEHHBIM MPA3THUKAM U BOKHEUIITUM COOBITUSIM B KU3HU
Poccun, B )k13HU POIHOTO rOpoAa;

e  TPUPOJIC, IPUPOIHBIM SBIICHUSIM B (pOopMaM KU3HU;

e  XYJIOXKCCTBEHHOMY TBOPYECTBY.

CdopmupoBaHbl yMeHHS:

e  YCTaHABIWBATH JPYKECKHE B3aHMOOTHOIICHUS B KOJUIGKTUBE, OCHOBAHHBIC
Ha B3aMMOIIOMOIIHM W B3aUMHOM MOJICPIKKE;

e  MPOSBJIATH OCPEIKHOE, TYyMAaHHOE OTHOIIICHHE KO BCEMY )KHBOMY;

e CcOOJIOIaTh OOLIETIPUHSITHIC HOPMBI TTOBEJICHUS B OOIIECTBE;

e pacmo3HaBaTh AacCOUMAIBHBIC TIOCTYIKH, YMETh MPOTUBOCTOSNTH UM;
IPOSIBJIATh OTPHIIATEIILHOC OTHOIICHHE K aMOpPaJbHBIM IIOCTYyIIKaM, IpyOOCTH,
OCKOPOUTEIBHBIM CIIOBAM U JICHCTBUSM.
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