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COJIEPKAHUE



1. OBILIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI OY]I.12 «XUMMUSI»

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6mieobpa3oBaTenbHas TUCHUIUIMHA «XUMHUS» U3ydaeTcsi Ha 6a30BOM YPOBHE B
o0mreo0pa3oBaTeIbHOM UK€ Y4eOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
oOpazoBatenbHOI porpammel 21.02.19 3emJieycTpoiicTBO

TpynoeMKoCTh NTUCIUIUIMHBI «XUMUS» Ha 0a30BOM YpOBHE COCTaBjsieT 72 yaca,
U3 KOTOphIX 64 uvaca — 0a3oBblii MOAyNb (6 pa3nenoB) U 8 4acoB — MPUKIATHOU
moayiab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUCHTHUPOBAHHOE COJIEpIKAHUE
KOHKPETHOM Mpo(deCcCuu UiIu CreUaTbHOCTH.

[TpuknanHolt MOayib BKIIOYAET OAWH pazaen. Pazmen 7 «Xumus B OBITY H
MPOU3BOJCTBEHHOM  JIESTEIBHOCTH  4YENOBEKa»  pealusdyercss 11 BceX
npodeccuii/cienuaibHOCTEd Ha MaTepuaie KEMCOB, CBS3aHHBIX C JKOJOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCIEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeATeNIbHOCTH, TI0  OTpaciaM  Oyaymied  mpodecCUOHAIbHONW  JeATebHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W pacmpelelieHue 10  CEeMecTpaM  OIpeAeliseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMU JAUCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. Ileau 1 m1aHupyeMble pe3yJbTaThl 0CBOCHHS TUCHUIINHBI

1.2.1. llean v 3aga4y TUCHUILIMHBI

DopMHUPOBAHUE Yy CTYJIEHTOB IIPEICTABICHUS O XHUMHUYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOI'O MOBEJEHUS B IPUPOIHOI Cpeie.

3anaun TUCHMILUIUHBI:

1) chopmupoBarh MNOHMMaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMUYECKUX
IPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelie, LEIOCTHOM HAYyYHOM KapTHHBI MUpa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPTAHMYECKUX M OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUMN, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATD
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEICHHS  MPOCTEHUIIUX  XUMHUUYECKUX
AKCHEPUMEHTAIBHBIX  HCCJIEIOBAaHUM €  COOJIIOJICHHMEM TMpaBUll  OE30MaCHOTO
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPAaTOPHBIM 000PYIOBAHUEM;



4) pa3BUTh yMEHHUS MCHOJb30BaTh MH(OPMALMIO XMMUYECKOIO XapakTepa Hu3
Pa3IM4YHBIX HICTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATENBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTUH ISl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHMSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon n Ilnannpyemblie pe3yJbTaThl OCBOCHUS TUCIHILIMHBI
HAMMEHOBAHHU
e
(popmupyemsl O6mue’ JIMCuUIIHHAPHbIE
X

KOMITETEHIIM I

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAETh CHUCTEMOW XUMHMYECKHX 3HAHUM, KOTOpas  BKIIOYAET:

Bri6upats - TOTOBHOCTH K TpPYAy, OCO3HAaHUE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKHM DJIEMEHT, aTOM, 3JIEKTPOHHAas

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, d-3JIeKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYIIa,

perieHus 3a1a4 | - TOTOBHOCTh K  AQKTUBHOW  JICSITENIBHOCTH | BAJICHTHOCTB, AJIEKTPOOTPHUIATEIIBHOCTh, CTEMEHh OKWCICHUS, XHMHYECKas

npodeCcCHoHAN | TEXHOJOTUUECKOU " COIIMAIPHOMN | CBSI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIA OOBEM, YTIEpPOJIHBINH CKEJeT,

bHOM HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, | GYHKIIMOHATIBHAS TPYIIA, paguKall, U30MEpHs, U30MEPhl, TOMOJOTHYECKUN

NEATENbHOCTH | IUIAHUPOBATh M CaMOCTOSITENBHO  BBIIOJHATH | PSZ, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOA- U a30TCOACPKALIUE COCTUHEHNUS,

MIPUMEHUTEIIBH | TaKYIO JEATEIbHOCTb; OMOJIOTUYECKH aKTHUBHbBIE BeEIleCTBa (YrJeBOMbI, MUPHI, OCNKH), MOHOMED,

O K Pa3JIU4HbIM | - HHTEpec K pa3IMYHBIM chepaM | momuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM npodeccruoHaIbHOM 1A TENbHOCTH, KpUCTAJUIMYECKas pPEIIeTKa, THUIbl XUMHUYECKHUX peakuuid (OKHUCIUTEIbHO-
OBnajeHHe  YHHBEPCAJIBHBIMH  YYeOHBIMH | BOCCTAHOBUTENbHBIE, 9K30-U SHAOTEPMUUYECKUE, PEAKIIUU MOHHOTO OOMEHa),
MO03HABATEJIbHBIMH e CTBUAMM: PacTBOP, JIEKTPOJIMTHI, HEANEKTPOJIUTHI, SJIEKTPOJIUTHUUECKAS JUCCOLMALUSA,
a) 0a3oBbIe JIOTHYECKHUE NeHCTBUA: OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON pEaKIIMK, XUMUYECKOE
- CaMOCTOSTEJIbHO dbopMynupoBaTh U | paBHOBECHE), TEOPUM M 3aKOHBI (TEOpPUS XUMHYECKOIO CTPOCHHUS
aKTyallu3upoBaTh IMpoOJIeMy, paccMaTpuBaTh €€ | opraHuyeckux BemectB A.M. byriepoBa, Teopusi 3JIEKTPOJUTHUECKON
BCECTOPOHHE; auccouuanuu, nepuoaudyeckuid 3akod .M. MenneneeBa, 3aKk0H COXpaHEHUs
- YCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK WJIM | MACChl), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3bIK XUMUH, (HAKTOIOTHUECKUE
OCHOBaHUS [UIsl CpaBHEHMS, KiIacCU(UKAMM | | CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYCHHH U 0€30MacHOM HCIOJIb30BaHUU
0000111eHUS; BOXHEHIINX HEOPraHWYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
- ONpEeNeNsATh UEeIu JCSTENbHOCTH, 3aJaBaTh | IPAKTHUYECKOU JEATEIbHOCTU YEJIOBEKa;

! Vka3pIBarOTCS TMYHOCTHBIE M METATIpeIMETHBIE pe3ynbTathl 3 ®I'OC COO (B mocnenHei pemakiuu ot 12.08.2022) B orrmaronsHo# popme, GopMupyeMbie 001Ie00pa30BaTenbHOi
JUCLIATUTAHON
2 JlucummanHapHsle (MPeIMeTHBIE) Pe3yIbTaThl YKA3hIBAIOTCSA B COOTBETCTBUHU C METOIMKOMN TIPEMOIABAHHS UCITHTLTHHBI



rapamMeTpbl U KPUTEPUU UX JTIOCTHHKCHUS;
- BBUIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCHTb KOPPEKTHBBI B  JCSATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBHI ACSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIIJIEHUE TIPU PELICHUN
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbI€e HCCIEN0BATENbCKUE JI€HCTBUS:

- BIIQJIETh HaBBIKAMHM y4eOHO-HCCIIEIOBATEIHCKON
u MPOEKTHOM JIEATEIIbHOCTH, HaBBbIKAMH
paspenieHus mpooeM;

- BBIBJISTH MPUYMHHO-CIICJICTBEHHBIE CBSI3M H
aKTyaJIU3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HAaXOJUTh apryMeHThI TUTST
JIOKA3aTelIbCTBA CBOMX YTBEPXKICHUW, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS;

- AHAIM3HUPOBATH IOJYYECHHBIE B XOJI€ PEIICHUS
3a7a4l Pe3yibTaThl, KPUTUYECKH OILICHUBAaTh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHPHOCTH,

- yMETh HUHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIIBUTaThb  HOBBIC  HUJICH,
OPUTHMHAJIBHBIE TTOJAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX HCITOJIb30BAHHUS B
MO3HABATEILHON U COIMAILHOM MPAKTUKE

npeajiaratb

- YMETb BBISABIATH XAPAKTEPHbIE INPU3HAKM M B3aUMOCBS3b M3YyYCHHBIX
IOHATUH, IPUMEHATH COOTBETCTBYIOIIME IOHATHS IIPU ONIUCAHUU CTPOCHUS U
CBOWMCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M HMX IIPEBPALLCHMIA;

BBISIBJIATD B3alMOCBA3b XUMHYCCKHUX 3HAHUH C IIOHATUAMUA u
MMpEaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX IMTPECAMCETOB,

- YMETb HCIIOJIb30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOW M MNPUKIAJHOW XUMHU U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITHNX BCIIICCTB (STI/IHGH, AlCTUIICH, TTIMICPHH,
denon, dopmanbaerun, yKCycHas KHUCIOTAa, TJHUIUH, YTrapHbIA Tas3,
yrﬂeKHCHBIﬁ ra3d, aMMHuakK, raiicHass U3BCCTh, HETalI€HasA HU3BECTh, ITUThECBAs
coJla M JPYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKHX M OPraHUYECKHX

BCIICCTB, YPaBHCHHUA XHUMHWYCCKUX peaKuHﬁ, OOBSICHATL HX CMBICIJI,
MOATBCPKIAATH XapaKTCPHEBIC XUMHNYECCKHUE CBOIiCTBa BCIIIECTB
COOTBETCTBYIOIIMMH SKCIICPUMEHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYECKHUX
peaKuuii;

- YMETh YCTaHaBIMBAaTh MPUHAIJICKHOCTh W3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIECTB K OMPEJEICHHBIM KJIaccaM M IpyliaM COEIUHEHHI,
XapaKTepU30BaTh HUX COCTaB U BaXKHEHIINME CBONCTBA; OMpPENENSATh BHIBI
XMUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCU(UIIUPOBATh XUMUUECKHE
peakuuu;

- cdhopMupoBaTh MpEACTABICHUS: O XUMHYECKON  COCTaBIsIOLIECH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XUMHUHU B IO3HAHUU SIBICHUM
npuposbl, B (HOPMHUPOBAHMM MBILUICHUS U KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOAUMOM sl PEIICHUS MPAKTHUECKUX
3a/1a4 U SKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpefie;

- YMETh MNPOBOAUTH pAacueThl MO XUMHUYECKUM GopMylaM U ypaBHEHUSIM
XMMHYECKUX PEaKIuil ¢  HCIOJIb30BaHMEM  (PU3UYECKHX  BEIUYHH,
XapaKTEepPU3YIOIINX BEIIEeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHWS JJIsl TMPHUHATUS PEIICHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnonws3oBars
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaJu3a u
UHTEpIIpeTaIH
1 uHpopMaluu
"
nHpopMaluoH
HBbIE
TEXHOJIOTUHU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOU
JeATeNbHOCTH

B o0Js1acTH IEHHOCTH HAYYHOTI'O MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUs HayKd U OOIIECTBEHHOW MIPAKTUKH,
OCHOBAHHOTO Ha JMaore KYJIBbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOEr0 MECTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YUTATEIBCKOUN
KyJbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUS MEXKIY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHME LEHHOCTH HAy4YHOW AESTEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJIATH ~ IPOEKTHYKO U
HCCIIEI0BATEIBCKYIO NEeSATENBHOCTh
VHJIMBHUIyaJIbHO U B TPYIIIIE;

OBiaieHHe  YHMBEPCAJIbHBIMHM  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BJIQJIETh HABBIKAMH TMOJy4eHHs] MHOOPMALUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIISATh TIOUCK, aHAJINU3, CUCTEMATU3AINIO U
UHTEpIpeTanuio UHPOpMalMK pPa3IUnYHbIX BUOB
1 (HopM MpencTaBICHHUS;

- co3laBaTh TEKCThl B PA3IMYHBIX (opmaTax c
y4eTOM Ha3HaueHus HHGOpPMalUd U IeJIeBOI
ayIUTOpUHU, BbIOMpass ONTUMAJbHYIO  (GopMy
MIPE/ICTaBJICHUS ¥ BU3yaIH3alUy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTb
uH(popMallii, €€ COOTBETCTBHE TIPaBOBBIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CpPeICTBAa HMH(POPMAIMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJOTUA B PpELICHUU
KOTHUTHUBHBIX, KOMMYHHUKaTUBHBIX u
OpraHM3allMOHHBIX  3a7ad C  COOMIOJCHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH,

- yMeTb IUIAaHUPOBATb U  BBINOJHATH XMUMHYECKUH  3KCHEPUMEHT
(mpeBpallleHHsT OpPraHWYECKUX BELIECTB IIPU HArpeBaHUM, IOJy4EHHE
ATUJIEHA M U3YyYEHHE €ro CBOMCTB, KQUECTBEHHbBIC PEAKLUU Ha aJIbJICTH]IbI,
KpaxMaj, YKCYCHYIO KHUCJIOTYy; JeHaTrypauusi O€JKOB Ipu HarpeBaHUH,
[[BETHBIE pEAaKIWU OEIKOB; MPOBOJUTH pPEAKIUH HOHHOTO OOMEHa,
OTIpENIENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINU Ha Cylbdar-,
KapOoHaT- M  XJIOpPHA-aHUOHBI, HAa KaTMOH aMMOHMs;  peularhb
SKCIIEpUMEHTaJbHble 3afaun 1o TemMaMm "Meramisl" u "Hemeramibl") B
COOTBETCTBUU C IpaBWJIaMHU TEXHHUKH O€30MacCHOCTH MNpu oOpallleHuu ¢
BELIECTBAMU U J1a0OpaTOPHBIM 000pPYAOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMUMHUYECKOTO SKCIIEPUMEHTA B JOpME 3aIIUCH YPaBHEHHUM COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- yYMeThb aHaJM3UPOBAaTh XHUMHYECKYI0 HHGPOpMAIUIO, TOJy4aeMmyr U3
pPa3HbIX UCTOYHUKOB (CpeAcTB MaccoBod uH(popmanuu, cetb MHTepHeT u

Apyrue);

- BJIaACTb OCHOBHBIMM MCTOJAAaMM HAYYHOI'o0 IIO3HAHHA BCHICCTB U
XUMHAYECKUX  SIBIICHUH  (HaONIOJCHWE,  HM3MEPEeHHe,  AKCIICPHMEHT,
MOJICITMPOBAHNUE);

- YMeTh TPOBOJUTH pacyeThl MO0 XUMHUYECKUM (popMylaM H YypaBHEHHSM
XUMHAYECKHX  pPEaKIud C  HCIOJIb30BAaHMEM  (U3WYECKUX  BEJIMYHH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CHCTEMHBbIC XMMUYCCKHE 3HaHUS ISl TPUHITHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




THUTUEHBI, pecypcocOepexeHus, MpPaBOBBIX H
TMYECKMX  HOPM, HOpPM  HH(OPMAIMOHHOM
0e30I1aCHOCTH;

- BJIaICTh HAaBBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopMannu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JINYHOCTH,;

OK 04.

O dexTuBHO
B3aHMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIBHOMN
NEeSITENHHOCTH;

Osaanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1€CTBUAMM:

0) coBMecCTHAasl JIeATeJIbHOCTD.

- TIOHMMAaTh ¥ WCMOJB30BaTh TMPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- NpPUHUMATh IEJIM COBMECTHOM JEATENIbHOCTH,
OpPraHM30BbIBaTh U KOOPAMHUPOBATH JECUCTBUS I10
€¢ JIOCTIDKCHHUIO: COCTaBJIATh IUIAH JIEHCTBHH,
pacnpenensaTb pojau ¢ y4eTOM MHEHMH YYaCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHOI paboThI;

- KOOPAMHHUPOBATb U BBHINOJHATH paboTy B

YCIIOBUAX pcajibHOTI O, BHUPTYAJIIbHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMO,I[eI>'ICTBI/I${;
- OCYHICCTBJIATH IO3UTUBHOC CTPAaTCTUYCCKOC

MOBEJCHUE B PA3UYHBIX CHUTYallUAX, MPOSBISATH
TBOPYECTBO M BOOOPaKECHHE, OBITh MHUIIMATHBHBIM
OBJ1ajileHUe YHUBEPCAIbLHBIMHU PEryJATHBHBIMHA
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOACH
MIpU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYrUX JIOACH
Ha OIIHUOKH;

- yMeTb IUIAaHUPOBaTb W  BBINOJHATH XUMHYECKUH  OKCHEPUMEHT
(mpeBpallleHHUsT OpPraHWYEeCKUX BEUIECTB NPU HArpeBaHUM, MOJy4eHHE
JTUJIEHA M U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEaKLMHM HA AJIbJETUBbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JeHaTypauus OelIKOB NpH HarpeBaHuw,
[[BETHbIE pEaKIMK OEIKOB; NPOBOJAUTH pEaKLUUW HOHHOTO OOMEHa,
OTIPENENIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE peaKlIUM Ha Cylbdart-,
kapOoHaT- M  XJOpPHA-aHUOHBI, Ha KaTHOH aMMOHMs;  peuarhb
JKCIIEpUMEHTalIbHble 3afaun 1o TemaMm "Meramisl" u "Hemeramibsl") B
COOTBETCTBUU C IMpaBWJIaMU TEXHHMKH O€30MacHOCTH Mpu oOpallleHuu ¢
BELIECTBAMH U J1a0OpaTOPHBIM 00OpPYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B ()OpME 3allMCU YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C
MO3HIIUH JIPYTOTO YENIOBEKa;

OK 07. B o0J1acT 3K0J10rMYECKOr0 BOCIUTAHMS: - chopMupOBaTh MPEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOMICH
CopneiicTBoBaTh | - C(HOPMHUPOBAHHOCTD SKOJIOTHYECKOH KYIBTYpHI, | €CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XUMHH B IO3HAHWU SIBJICHUI
COXPAaHEHUIO MOHWMaHHUE BIUSHHS COIMAIbHO-DKOHOMUYECKHX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€
OKpYXAloIllel | MPOLIECCOB  HA  COCTOSHHE  NPUPOAHON W | QYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM Uil pEIICHUS MPAKTHYECKIX
Cpenbl, COLIMANILHOM  Cpellbl, OCO3HaHHME IJI0OAJTBHOTO | 337]a4 U IKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
pecypcocOepex | XxapakTepa 3KOJIOTHUYECKUX MPoOiIeM; IPUPOJIHOM cpere;

€HHUIO, - IUIAaHUPOBAHHE U OCYIIECTBJIEHUE NEHCTBUI B | - yMETh COOMIOJaTh IMPAaBUJIA SKOJOTHUYECKHU 11€]1ecO000pa3HOro MOBEACHUS B
MIPUMEHSITh OKpY)Kalolllell cpelle Ha OCHOBE 3HAHUS LieJiel | ObITY U TPYAOBOM AEATEIBHOCTU B LIETSAX COXPAHEHMsI CBOErO 3/10pOBbS U
3HaHUA 00 YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA; OKpYXKarollled INPUPOJHOM Cpelbl; YYUTHIBATh ONACHOCTb BO3JACHCTBHs Ha
W3MEHEHUHU aKTUBHOE HEMPHATHE JEHCTBHI, NPUHOCSIIUX | )KUBbIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB, MOHUMAs CMBICI MOKa3aTens
KJIMMara, BpE€l OKPYXaIOIIEi cpeae; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH

TIPUHITATIBI - yMEHHE MPOTHO3UPOBATh HEOIATOMPUSITHBIE

OepexIIMBOTO 9KOJIOTMYECKUE TOCIEICTBUS MPEIIPUHUMAEMBIX

MPOU3BOJCTBA, | ICUCTBUM, MPEIOTBPAIATH UX;

3¢ HeKTUBHO - pacimperme OTIBITA NI TeTLHOCTH

JIEMCTBOBATh B | 9KOJIOTMYECKOUN HAIMIPABICHHOCTH,

Ype3BbIYANHHBIX | - OBJIAJICHUE HABBIKAMH y4€OHO-HCCIIEN0BATENLCKOM,

CUTYyalMsIX IIPOCKTHON U COLTUAJIBHOU NCATCIIbHOCTH,

K. 4.2. - (dbopMupoBanue HABBIKOB MPOBEJCHUSI | IPOBOAUTh TMPOBEPKHM U 0OCIENOBaHUS IO BBISBICHUIO HapyIICHUH B
IIpoBoants KOJINYECTBEHHOT'O U KAUECTBEHHOI'O Y4€Ta 3€MeNb; | UCIOJIb30BAHUM M OXPAaHE 3€MeJlb, COCTOSHHUSA OKPYXKaoIIEeW Cpe.sl,
KONMMHYCCTBCHHBL | yyacTHs B MHBEHTAPU3ALMM M MOHHMTOPHMHIC | COCTaBIIATh aKThI

nu . 3eMellb

Ka4CeCTBCHHBIN

y4eT 3eMelb,

IIPUHUMATDh

y4acTue B UX

HWHBEHTapUu3allunu

MOHUTOPUHIC

IIK. 4.3. - (opmupoBaHHME HABBIKOB  OCYIIECTBJICHHMS | IUIAHUPOBATh U KOHTPOJIHPOBATH BHIMOIHEHHE MEPOTIPUSATHH TIO YIYUIICHUIO
OcymecTBiATh | KOHTPOJIS 33 HUCHOJB30BAaHMEM M OXPaHOM | 3€M€lb, OXpaHe II04YB, MPEJOTBPAIICHHUIO IPOLECCOB, YXYIUIAMOIIMUX HX
KOHTPOJIb 3€MEJIBHBIX PECYPCOB KayeCTBEHHOE COCTOSTHUE

WCIIOJIb30BAHUS

1 OXpaHbl
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3€MCJIbHBIX
pecypcoB.
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJIbHOM

JAUCHUITJIMHBI «XXUMU S

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThI

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHOBHOe coep:KaHue 64
BT. U..

TEOpeTUYECKoe 00yIeHNe 28
MPaKTUYECKHUE 3aHITHS 26
abopaTOPHBIC 3AHITHS 10
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHue 6
NMPUKJIAJTHOTO MOYJIfA)

B T. 4.

TEOpPETHYECKOE 00yUeHnE 2
MPAKTUYECKHUE 3aHATHS 4
Camocmoamenvnas paboma 2

Ilpomesicymounan ammecmayusn (lupghepenyuposannsiii 3auem)
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaumenoBanue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O61en 19COB dopMupyemble
Pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOIY.IH KOMIIETeHI[UH
1 2 3 4

OcCHOBHOE COjIepKaHue
Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBa
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Ctpoenue atoMoB | Teoperuueckoe o0y4enue 2
XUMHAHCCKNX CoBpeMeHHass Mojeib CTpoeHUsT aTtoma. CHMBOJMYECKHH SI3BIK XHUMHH. XHMHUYCCKUAN DJIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KOH(purypamust atoma. Kiaccudukamnms XHMHYECKAX DJIEMEHTOB (S-, P-, O-3IeMeHTHI).
fipupona BanmeHTHble  2JMEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAS  MPHUPOJA  XHUMHYECKOW  CBSI3W. 2
XUMHAHCCKON DNeKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKOH CBsI3M (KOBaJCHTHAs, HWOHHAs, MeTaIMYecKas,
CBA3N BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHyeckue 3aHATHS 2

Pemenne 3amaHmii Ha WCIIOJIB30BAaHHE XHMHYCCKOM CHMBOJNHMKM W Ha3BaHUM COCIMHECHUM IIO

HOMEHKJIATYpE MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM M MPUKIAJHONM XUMHHM M TPUBHAIBHBIX

Ha3BaHMU JUIS COCTABICHUS XMMHUYECKUX (OPMYI JBYXaTOMHBLIX COEIUHEHHH (OKCHIOB, CYJIb(QHIOB,

THIPUIOB M T.I1.) ¥ APYIHX HEOPTaHUYECKUX COECAMHEHUIN OTAEIbHBIX KIIACCOB. 2

[pakTHuecKre 3aJaHKs Ha YCTAHOBIIEHHE CBSI3M MEXKIY CTPOEHHEM aTOMOB XMMHYECKHX DJIIEMEHTOB M

MEPUOUYECKHM M3MEHEHUEM CBOWCTB XMMHYECKHMX DJIEMEHTOB W MX COCAMHEHHH B COOTBETCTBUH C

noJjoxenueM I1eproIn4ecKoil CHCTEMBIL
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[epuomuuecknii | [pakTHYecKHe 3aHATHS 2 OK 02
3aKOH H Tabiuua [eproauueckas cucTeMa XMMUUECKUX d1eMenToB J[. 1. Menneneesa. ®uU3nueckuil CMBICI
A.W. Menneneesa Iepuoanyeckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYCCKHX

3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XUMHYECKOTO 3j1eMeHTa B [leproandeckoit cucteMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE

[Tepuonunueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHYECKHUX 3JIEMEHTOB.
Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHNN HA XapaKTEPU3ALUIO XUMUYECKUX
3JIeMEHTOB «MeTalmn4eckue / HeMeTaNTHYeCKHe CBOMCTBA, AIEKTPOOTPHUIIATETHHOCTh XUMUYECKIX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOECHUEM U TOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
XUMHU4YecKuX 3nneMeHToB JI.1. MeHaeneeBay
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Paznen 2. Xumuueckne peakiuu

Tema 2.1. Tumsl OcHoBHOE coep:xaHue OK 01
XUMUYECKUX Teoperuueckoe o0yueHue
peakmit Knaccugukanus 1 THIIBI XAMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHUe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHUCIICHUS-BOCCTAHOBIICHUS.
VYpaBHeHUs OKUCIICHHUI-BOCCTaHOBIICHH. CTeneHb okuciaeHuss. OKUCIUTEIb U BOCCTAHOBUTEb.
CocraBiieHH€ U ypaBHHUBAHNE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U
KU3HEACSTEIIbHOCTH OPTraHU3MOB
I[IpakTHYeckne 3aHATHS
KonuuectBennbie oTHOmIEHUsST B XuMUM. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHH W PACYETHI 110
YpaBHEHUSAM XUMHYECKUX peakiuid. Mojp Kak eauHHUIla KOJIMYeCTBAa BemiecTBa. MoJisipHas macca.
3aKOHBI COXpaHEHHUs] Macchl M 3Hepruu. 3akoH ABorajpo. MossipHblii 00beM Ta3oB. OTHOCHUTENbHAS
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHYECKHX PEAKIIUN C MCIOJb30BaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue OK 01
DNEeKTPONUTUYECKA | TeopeTnueckoe odydeHHe OK 04
A MACCOMMAINA 1 | Teopys »1eKTpOoaUTHYECKOH aucconnanyi. MoHBI. DIeKTPOIUTHI, HEAIEeKTPOIUTHL. Peakiuu HoHHOro
HOHHBIIT 0OMEH oOMeHa. CocTaBJICHHE pPEaKIMii MOHHOTO OOMEHA ITyTeM COCTABJICHHS HMX ITOJHBIX M COKPAICHHBIX
HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkIMK. 3aJaHUsl HA COCTaBJICHUE HOHHBIX PEAKIINI
JlaGopaTopHble 3aHATHS
JlaGopaTopHas paboTta “THIBI XUMHUYECKHX PEaKIIHA .
HccnenoBanue TUIOB (M0 COCTaBY U KOJMYECTBY UCXOTHBIX U 00pa3yIoLIUXCsl BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakuuid. [IpoBenenune peakuuii HOHHOTO 0OMEHa, OIPEIEIeHHUEe CPEIbl BOAHBIX
pacTBOPOB. 3aJaHusl HA COCTaBJICHUE NOHHBIX PEAKIINIl
KonTpoabHast
CrpoeHue BelecTBa U XUMUYECKUE PEaKUU
padora 1
Paznea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BElECTB
Tema 3.1. OcHoBHOe coepxaHue OK 01
Knaccuduxanus, | Teopernueckoe o0yqenue
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer Heoprannueckoit xumun. Kiaccuduxkanus Heopranmdeckux BemecTs. [IpocTbie u croxHbie
BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucramnmuieckue u aMmophHbIe
BeLIECTBA. TUIIbl KPUCTAIINYECKUX PELIETOK (aTOMHAsI, MOJIEKYJISIpHAs, MOHHAsI, METaJNINYECKas).
3aBHCUMOCTD (PU3NUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMHUYECKOM aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSA3U U TUIIA KPUCTALINYECKON PEIIECTKH.
[TpuurHBEI MHOTOOOpA3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHHE BEILIECTBA UCXO/s U3 UX XUMUYECKOU (POpMyIIbI
WM COCTaBJIIEHUE XUMHUYECKOHN POpMYIbl UCXOS U3 Ha3BAHUS BEIIECTBA MO0 MEXIyHAPOAHON
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemenne mnpakTHYecKuMX 3amaHUN MO KiIacCU(UKAIMK, HOMEHKIAType M XUMHUYECKUM (popMyram
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KJIaccOB (yrapHbli ra3, YIrJIEKHCIBIA ra3, aMMMaK, raiieHas
W3BECTh, HETaIlIeHas! U3BECTh, MUTHEBAsI CO/IA U IPYTUX): HA3bIBATh U COCTABIATH (DOPMYITBI XUMUUYECKHUX
BEILECTB, ONPENENATh MPUHAAIEKHOCTh K KIaccy.

Hcrounuku xumuyeckoi nadopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).
[Touck nHGOPMALIIY 1TO HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

OK 02
IIK. 4.2.
I1K. 4.3.

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

10

Teopernyeckoe o0yueHue

Merambl. O6mue ¢u3nueckne ¥ XMMHUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydeHHs. 3HAUYCHHE
METaJJIOB M HEMETAJUIOB B MPUPOAEC U IKUZHEACATEILHOCTH 4YelloBeKa M opraHu3MoB. Kopposus
METaJJIOB: BUIbI KOPPO3UH, CIIOCOOBI 3alIUTHl METAIIJIOB OT KOPPO3HUH

Hemeramnel. OOmue Qu3nyeckue M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THWIMYHBIE CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PIIEMEHTOB B IPUPOJIE

XUMHUYEeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHn4CCKuX BCUICCTB (OKCI/II[OB, THAPOKCHU OB, KUCJIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUH CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICIINX OKCUJIOB U THAPOKCHUIOB

IlpakTH4yeckue 3aHATHSA

CocraBieHue ypaBHEHHH XMMMUYECKUX DPEAKIMM C y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAJUIOB M HEMETaJIOB; OKCHAOB METAJIOB, HEMETAJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBAaHMM M aM(OTEpHBIX THAPOKCHJIOB, HEOPraHMYECKHX COJIeH,
XapaKTepU3YIOIIUX UX CBOICTBA.

OK 01
OK 02
IIK. 4.2.
IIK. 4.3.
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Pemenne npakTHKO-OPUMEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUil HAa CBOWMCTBA, COCTAB, MOJY4YEHHUE U
0e30MacHOe HCIMOJIb30BaHUE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JEATENbHOCTH 4EJI0BEKa

Tema 3.3. OcHoBHOE coep:xaHue OK 01
Unentnduxanus | JlaGopaTopHbie 3aHATHS OK 02
HCOPraHM4CCKuX | JlagopaTopHas padora «MmeHTUdUKAIST HEOPraHHYECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skcnepuMEHTANIBHBIX 334a4 1O XWMHYECKUM CBOWCTBAM METAJUIOB M HEMETAUIOB, IO

pacro3HaBaHUIO U MOJTYYEHUIO COEAMHEHNN METAJIJIOB U HEMETAJUIOB.

Nnentuduxanus HEOPraHMYECKUX BEIIECTB C HCIIOJIB30BAHUEM HX (PU3UKO-XHUMHYECKHX CBOICTB,

XapaKTEepHbIX KauyeCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyiabdar-, kKapOOHAT- U XJIOPH]-

AQHUOHBI, HA KATHOH aMMOHUS
KontpoJubHas o

CBoiicTBa HEOPraHUYECKUX BELIECTB
padora 2
Paspean 4. CTtpoeHue U CBOHCTBA OPraHNYeCKHUX BeleCTB
Tema 4.1. OcHOBHOE coiep:KaHue OK 01
Knaccuduranus, | Teopernueckoe o0yqenue IIK. 4.2.
CTpOCHHUE U [TosiBneHue 1 pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. [IpenMer oprannueckoi xumuu. Mecto u IIK. 4.3.
HOMEHKJIaTypa 3HAQ4YEHHE OPTraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HayK.
OpPraHNYECKUX XHWMHUYECKOE CTPOEHUE KAK MOPSIOK COCOUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
BEILlECTB OCHOBHBIE TOJIOKEHUSI TEOPUHU XUMHUYECKOTO0 CTPOECHMSI OpraHuueckux coenumHeHuit A.M. byrtieposa.

VYrnepoaHblii CKENeT OpPraHWYecKOW MOJEeKy/Ibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEeHUS MOJIeKy. M3omepus u n30Mephl.

[lonsitne o ¢ynkuuonanbHoM rpynne. Panukan. IlpuHnunel kimaccupUKauu  OpPraHUYECKUX
coenuHeHU. MexayHapoaHas HOMEHKJIATypa W NPUHLUIBI  HOMEHKJIATYpbl  OpPraHUYecKUX
coenuHeHuil. [loHsTHe 00 a30TCOIEp)KalIUX COEIUHEHUSX, OMOJOTMYEeCKH aKTHBHBIX BELIECTBaX
(yrmeBojax, »upax, Oelkax W Jip.), BBICOKOMOJEKYISPHBIX COEOUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IlpakTH4yeckue 3aHATHSA

HomenknaTtypa OpraHMYecKHX COEIMHEHUH OTAEIBHBIX KJIACCOB (HACBIIECHHBIC, HEHACBILIEHHBIE U
apoMaTU4YeCcKHe YIJeBOJIOPO/bl, CIIUPTHI, (PEHOJIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHre MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX ()OpPMYJT OpPraHUYECKUX BELIECTB OTHENbHBIX
KJIACCOB, MCIIOJIb3YS WX Ha3BaHMUA MO CHUCTEMAaTHMYECKOW W TPUBHAIBHOW HOMEHKJIAType (ITHUJIEH,
alleTWIeH, INHUEepuH, (eHon, ¢dopmalbleruj, yKCycHas KHcioTa, InuiuH). Pacdersl mpocreimeit
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(opMyIbI OPraHUYECKO MOJIEKYJIbI, HCXO/Sl M3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

16

TCOPCTI/I‘leCKOC oﬁyqelme

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(uKay ¥ HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTHUYECKHHA psa M 00mas hopmyIia; n30Mepus;
(u3HUYeCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS):

— IpeneibHble YIIeBOAOPObl (aJKaHbl M LUKIOAJIKaHbl). ['OpeHHe MeTaHa Kak OJIMH W3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIJIEBOIOPOAOB, HAX0XKICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempeJlenbHble (QJKEHbl, AJKUHbI W aJKaJWEHbl) M apOMaTUYECKue YIJeBOJopoabl. lopeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KU METAJUIOB

— KHUCJIOpOJCOepKaIIue COeTUHEHHS! (CIIUPTHI M (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, adbAETH/IbI
U KETOHBI, >KHpBI, yriaeBoibl). [IpakThueckoe mNpUMEHEHHE STUJICHTJIMKOJIA, TJMLEepuHa, (eHoa.
[Ipumenenue Qopmanpaeruia, ameraibAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIME CBOMCTBA MbIJia

— a30TcoJepKallhe CoelWHEHUs (aMMHbBI M aMHHOKHUCIOTHI, Oeyiku). BbicokoMonekymnsipHbIe
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTUYECKU-aKTUBHbIE). MoOHOMED, MoJIMMEp, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIOJIb30BAHUS.

['eHeTHyeckas CBSI3b MEXKY KJIACCAMHM OPraHUYECKUX COCTMHEHUN

IIpakTHYeckue 3aHATHS

CBoiicTBa OpraHMYecKHX COCAMHEHUH OTAEIbHBIX KIAcCOB (TpUBHAJIbHAs U MEXIyHApOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOIyYEHUs): MpeAeabHble (aIKaHbl U UKIOATKaHbI),
HernpeeNnbHble (aJKeHbI, aJIKWHBI U aJIKaJIMeHbl) 1 apOMAaTUYECKUE YIIIEBOJOPOIbl, CIUPTHI U (HEHOIBI,
KapOOHOBbIE  KHUCJIOTBI W O(QUPBL, aJbAETHAbBI U  KETOHbl, AaMUHBI M  aMHHOKHCIOTHI,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs. 3aJaHusl Ha COCTaBJICHWE YpPaBHEHUN XUMHUYECKHX peakIuil ¢
y4aCTHEM OPTaHMYECKUX BEIECTB HA OCHOBAHHUH UX COCTAaBa M CTPOCHUS

CocraBinenue cxeM peakinuid (B TOM 4UHCIEe MO MPEIJIOKEHHBIM IENOYKaM MpeBpalleHuil),
XapaKTePU3YIOIINX XUMUYECKHE CBOWCTBA OPraHMYECKUX COCTUHEHHH OTAENBHBIX KJIACCOB, CIIOCOOBI
WX TOJYYeHHUS M Ha3BaHHE OPraHMYEeCKHX COCIMHEHUN N0 TPHUBHAIBHON WM MEXKIYHApOIHOM
CUCTEeMAaTUYECKOI HOMEHKJIIAType.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3alaHMl HAa CBOWCTBA OPraHMYECKHUX
COCIMHEHUH OTJENIbHBIX KJIACCOB

JlabopaTopnasi pabora

OK 01

OK 02

OK 04
I1K. 4.2.
I1K. 4.3.
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JIaGopatopHnas pabota “IIpeBpaieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
ITonydyenue sTusaeHa U U3y4eHHE €ro CBOMCTB. MoIenpoBaHue MOJIEKYI U XUMHUYECKUX IPEBPALLCHUN
Ha [IpUMEpE dTaHa, TUIICHA, AlleTUIECHA U JP.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unenrtuduxanus | Teopermueckoe oGydenne OK 02
OPTaHIHICCKIX buooprannueckue coenunenus. llpuMenenue u Ouosornyeckas pojb YrieBoAoB. OKwuciIeHHE OK 04
BEIICCTB, NX YIJI€BOJOB — MHCTOYHUK OHHEPrMM JKMBBIX OpraHu3smMoB. OOmacTM NPUMEHEHHUS aMHHOKHUCIOT. I1K. 4.2.
SHAUCHHC 1 [IpeBpaimenuss OenkoB NUIIM B opraHuzMe. buosormyeckue QyHkuuum OenkoB. buonormueckue IIK. 4.3.
IPUMCHCHHE B ¢GyHKIMM xupoB. Posib opraHnyeckoil XMMuM B pellieHuH npo0sieM NuuieBoi 0€301macHOCTH
ObITOBOI 1 .| Ponp opranmdeckoil XuMUM B pEHIEHMHM NpOOJIeM BSHEpPreTuyeckoi Oe30MacHOCTH, B Ppa3BUTUU
TPOM3BOACTBCHHON /o 11HbI, cO3naHMH HOBBIX MaTepHajIoB, HOBBIX HCTOYHUKOB SHEPIUH (aJIbTEPHATUBHBIE HCTOYHUKHI
JCATCILHOCTH sHepruu). OnacHOCTh BO3JEMCTBUSI Ha JKHMBBIE OPraHW3Mbl OPraHUYECKHX BEIIECTB OTAEIbHBIX
Hesopera KJIacCOB (YIJI€BOJOPOAbI, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE MPOU3BOJHBIE, aldbJAECTUABI U [Ip.),

CMBICII TIOKa3aTelis NpeIeIbHO JOMYCTUMON KOHIIEHTPAIUH

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabota: “Unentudukaius opraHMueCKuX COSAMHEHUHN OTIETBHBIX KJIACCOB”

WNnentuduxaims opraHM4ecKuX COEIMHEHUN OTIENbHBIX KJIacCcoB (Ha MpUMeEpe albIeTUIOB, Kpaxmala,

YKCYCHOM KHCIOTHI, O€JIKOB U T.I.) C HCIOJb30BaHUEM HUX (UBUKO-XUMUYECKHX CBONCTB U

XapaKTEepHBIX KadeCTBEHHbIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuH. LIBeTHbIE peakIUH

0enkoB. BO3HMKHOBEHHE AHATUTHYECKOTO CHUTHAlda C TOYKH 3pPEHHS XUMHYECKHX IPOILECCOB MpPH

MPOTEKAaHUH KAaYECTBEHHOW PeaKIiy, MO3BOJISIONIEN HACHTU(PUIIMPOBATH MPEASIOKEHHbIE OPraHUYeCKHe

BEIECTBA
Kourpoasas CrtpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
padora 3
Paszpnen S. KuHeTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PeaKkuunii
5.1 CxopocTh OcHoOBHOE cojlep:KaHue OK 01
XHUMHUYECKUX OK 02
pEaKIM. I1K. 4.2.
XuMuueckoe Teoperuyeckoe o0yueHue K. 4.3.
paBHOBECHE CKOpOCTb peakiiM, €€ 3aBUCUMOCTb OT Pa3IMuYHBIX (PaKTOPOB: MPHUPOJIBI PEarupyroluX BeLIECTB,

KOHICHTpalMK pearupyrommx BCHICCTB, TEMIICPATYpPbl U IUIOIIAAU peaKHHOHHOﬁ IMNOBCPXHOCTH.
TenoBkie Bq)(l)eKTBI XUMHNUYCCKHUX peaKHHﬁ. OK30- 1 OHAOTCPMHUYCCKUC, PCAKITHU.

O6paTI/IMOCTI> peaKHHﬁ. XHUMHYECKOE paBHOBECUC U €TI0 CMCIICHUC II0[] JeiCTBHEM Pa3JINYHBbIX
(I)aKTOpOB (KOHI.[CHTpaI_II/IH pCarcHTOB WJIN MPOAYKTOB PCAKINHN, JABJIICHUC, TeMnepaTypa) JJIsL CO3aHusA
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ONTUMAaJIbHBIX YCIOBUN IIPOTEKaHUs XUMUYEeCKUX npoueccoB. [Ipunnun Jle [Ilatense

IIpakTu4eckue 3aHATHS OK 01
Pemenne mnpakTHKO-OpPMEHTHPOBAHHBIX 3aJaHUK Ha aHAIW3 (DAaKTOPOB, BIMSIONIMX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakluu, B T.4. C HO3UIMHA IKOJIOTUUYECKH 1I€JIECO00PAa3HOT0 MOBEJAECHUS B OBITY I1K. 4.2.
U TPYAOBOH JIE€ATEIBHOCTH B IIEJIIX COXPAHEHHS CBOETO 3/I0pPOBbs U OKPY’KaIOIIEH IPUPOTHOMN Cpeibl. K. 4.3.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHWM Ha npuMeHeHue npuHouna Jle-Illarense i
HAXOXXJCHHUS HANpaBJICHUS CMEMICHUS pPABHOBECHS XUMHUYECKOW pEakuuu W aHaiuu3 (HaKTOpOB,
BIIMSIIOIIMX HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS
Paspean 6. PactBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Howusitre o Teopernyeckoe o0yuenue OK 02
pacTeopax PacTBopeHne Kak (U3MKO-XUMHUYECKHH mpoiecc. PactBopbl. CrocoObl MPHIOTOBJIEHUS PAaCTBOPOB. OK 07
PactBopumocTs. MaccoBast 10 pacTBOpeHHOro BemiectBa. CMBICH TOKa3zaTens IPeaeabHO IIK. 4.2.
JOMYCTUMON KOHIEHTPAIUHU U €70 UCIIOJIB30BaHUE B OLIEHKE HKOJIOTUYECKOI 0€301acHOCTH. IK. 4.3.
[IpaBuna SKONOrHYECKU LEJIecCO00pPa3HOTO TOBEACHHUS B OBITY W TPYAOBOW NESATENBHOCTH B LIEISAX
COXPAaHEHHUS CBOETO 3/I0POBbA U OKPY)KAOIIeW MPUPOTHON Cpe/bl; OMACHOCTh BO3ACUCTBUS HA >KUBbHIE
OpraHu3Mbl OMPE/IEIEHHBIX BEIIECTB.
Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI HA PAaCTBOPHI, UCIIOJIb3yeMble B OBITOBOU U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE coiepKaHue OK 01
Hccnenosanue JIaGopaTopHble 3aHATHS OK 02
CBOMCTB PAaCTBOPOB | [TagopaTopuas pabora «I[IpUroToBIeHHE paCTBOPOBY. OK 04
[IpuroTtoBiieHue pacTBOPOB 3a/aHHOM (MaccoBOH, %) KOHIIEHTpaIMH (C MPAKTHKO-OPUECHTHPOBAHHBIMU [IK. 4.2.
BOIIPOCAMU) U OTpeeNIEHUE Cpeibl BOAHBIX PACTBOPOB. [IK. 4.3.
Pemenue 3a1ay Ha MPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHUE (COAEePKAHUE TPUKJIATHOTO MOIYJIA)
Paspnen 7. XuMHus B ObITY M IPOM3BOACTBECHHON NeATEJIBLHOCTH Y€I0BEKA OK 01
7.1. Xumus B 6BITy OcHOBHOE coJep:KaHmne OK 02
u OK 04

Teopernueckoe o0yuenue

19




pou3BOACTBEHHOI | HoBelimme ToCTHKEeHUsT XUMUYECKON HAyKH U XUMHYECKOW TeXHOJIOTUH. Posib xumun B obecrieyeHnn OK 07
JICSTEIIBHOCTH 9KOJIOTUYECKOU, SHEPTeTUUECKON U MUILEBON 0€3011aCHOCTH, pa3BUTHH MeaulinHbL. [IpaBuia noucka u 5 TIK. 4.2.
YeJI0BEKa aHaJIM3a XUMHYECKOH WHQOpMAIMK W3 PA3NUYHBIX HCTOYHUKOB (HAaydHas W Yy4eOHO-HaydHas K. 4.3.
JUTEpATypa, CpeACTBa MaccoBOM nHpopmaimu, cetb MHTepHer)
IIpakTu4eckue 3aHATHS
[Touck u aHanmu3 KEHCOB O NMPUMEHEHUM XUMHYECKHX BEIIECTB M TEXHOJOTHM C ydyeToM Oymyiiei
npoecCHOHAIBHON ~ JEATETBPHOCTH [0  TeMaM:  BaOXHCWIINE  CTPOUTEIBHBIC  MaTepUAIbI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaiabl JJId JJIEKTPOHUKH, 4
HAaHOMAaTepHuasbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHHKHA SHEPrUU, OPraHUYECKUE W MHUHEPAIbHbBIC
yI0oOpeHusl, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUSI.
3amura: [IpencraBienue pe3yabTaToB pelIeHus KelcoB B (hopMe MUHU-A0KIIAAa ¢ Ipe3eHTaluen
Camocmoamenvnan paboma 2
Ilpomessccymounan ammecmayus (/{ludpghepenyuposannsiii 3auem)
Bcero 72
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3. YCJIOBUSI PEAJIU3ALIUM ITPOTPAMMBI OBLIEOBPA3OBATEJIBHOM
JTUCHUATIIUHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJTbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanmzanud NPOTPaMMbl  TUCHUIUIMHBI JIOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIeyIOIINe CHEeIUalbHbIE MOMENICHU: y4eOHBbIM KaOMHET XMMUM /WKW Y4eOHOU
XUMUYECKOU JTa00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIed  MOJIEKYJ, MOJENH KPUCTAUNIMYECKUX  PEIeTOK,
KOJUICKIIUM TMPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TIOPOJ U MHUHEpaJioB, Tabiuila MeHnaeneeBa, yueOHbie (UIBMBI, TU(PPOBHIC
o0Opa3oBaTeIbHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHsI: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  OKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPE3eHTEP JJIsl IPE3CHTAIIHI.

Oob6opynoBanue JjgadopaTtopuu M padbo4yux MecT JAOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TIPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHl JJIs KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHbIE TMPOOUPKH, pPE3UHOBBIE TMPOOKH, (oOHApHUKH, HAOOpP pPEAKTHUBOB,
CTEKJITHHBIE TMaJlOYKH, INTATUBBI IS MPOOMPOK; MEpHbIE UWIMHAPHLI, BOPOHKHU
CTEKJITHHBIC, BOPOHKHM JAeNHTeNbHBIC MumHApudeckue (50-100 wur), crynmkm c
nectukoM, (apdopoBble dYaIlIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
94acoBbIE CTEKJIA, DJICKTPOIUIUTKU, JTa0OpaTOpHBIE IITATHBBI, CIHPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp MJIA TONYYeHHUs Ta30B (WM IMPoOHMpKa ¢ Ta300TBOJHOU TPYOKOM),
JepKaTean JUisi MPOOUPOK, CKISTHKHU ISl XpaHEHUS! PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumudeckue crakadbl (50, 100 u 200 mi); mmarenu; NMUHUETHI, TUTCIbHBIC HIUIIIBI;
CEKyHOMepHI (TaliMephl), MepHbIe pobupku (Ha 10—-20 mur) u mepHBIe KOIOBI (25, 50,
100 u 200 mu), BoastHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE TMaJOYKH; KOHMYECKHE
K0J1061 17151 TUTpoBanus (50 u 100 mi1); UHAUKATOPHBIC TIOJOCKHU JJIs onpenenenus pH
U CTaHAAapTHAsl UHJUKATOPHAs LIKAJIa; YHUBEPCAIbHBIM MHAUKATOP; NUNETKH Ha 1, 10,
50 mn (unmm mo3atopsl Ha 1, 5 u 10 M), OrOpeTkH s TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M1, maGopaTopHble /WM aHATUTHYECKHE Bechl, pH-MeTpsi,
CYIIMIBHBINA KA, U JIp. JabopaTopHOe 000pyAOBaHHE.

3.2. UndopmanuoHHOe odecreyeHre peaanu3aluy NporpaMmbl

1. Jns peamusamuu mporpaMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTEIHHOU
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHBIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
o0pa3zoBaTeIbHOM IpolIecce, HE cTapuie 5 JIeT ¢ MOMEHTA U3JJaHus.
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2. PekoMmeHayeMbie MeYaTHbIC U3JIaHUsI TIO peanu3ainuu o0ieoopa3zoBaTeIbHON
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

OcCHOBHbBIC HCTOYHHKHU:

1. T'abpuensu O.C. Xumus 10 - 11 kmacc (6a30Bbiii ypoBeHb). - IIpocBenieHue,
2022.

2. Tepenun B.U., Ipo3nos A.A., Jlynun B.B., Xumus 10 knacc (6a30Bbiid
ypoBeHb). - [IpocBemenue, 2022.

3. Epemun B.B., Ky3emenko H.E., Tepenun B.W., Xumus 10 kiacc (6a30Bbiif
ypoBeHb).- [Ipocsemenue, 2022.

HNuTepHeT pecypesbl:

1. https://infourok.ru/urok-po-himii-klass-575872.html

2. https://infourok.ru/razrabotka-uroka-po-himii-na-temu-himiya-v-zhi zni-
obschestva -271929.html

3. https://multiurok.ru/files/tipy-khimicheskikh-reaktsii- 1.html
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBHOM JUCIUAILIMHBI

KOHTpOJIB N OLCHKA PE3YyJIbTATOB O6y‘leHI/IH OCYHICCTBIIACTCA MPCIIoaaBaTCICM

B TMpoIEecce TMPOBEACHUS] TNPAKTUUECKUX 3aHATHH U jJabopaTopHbIX pador,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIUMUCS HHIAMBUAYAIBHBIX 3aJlaHUM,
MIPOEKTOB, HccleNoBaHUN. Pe3ynpTaThl OOyueHHUs OIpEeAessiioT, 4TO OO0ydaroliuecs
JNOJDKHBI  3HATh, TOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM HU3YUYCHHUS
JTUCIUTUIUHBI.

s hbopMupoBaHUs, KOHTPOJST U OLEHKH PEe3YyJIbTaTOB OCBOCHHS Yy4eOHOM
JTUCIUIUIMHBI MCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUATHH, MpEICTaBISIONIAs
co00l KOMIUIEKC Y4€OHBIX MEPOMPUSITUH, COTJIACOBAHHBIX C pe3yibTaTaMH OOy4YCHUS
u chopmymupoBanueix ¢ yderoM @OI'OC COO (mpenMeTHbie pe3yJbTaThl I10

muciuiuinae) u @I'OC CIIO.

THunel OEeHOYHBIX

XMUMHYECKUX 3JIEMEHTOB
U IPHUPOJIa XUMUYECKON
CBSI3U

dbopMyIbl COeAMHEHUN B
COOTBETCTBUU CO
CTETNEHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXOJsI U3 BAJIGHTHOCTU U
ANEKTPOOTPHUIATENEHOCTH

Ne | OK/TIK | Moayas/Paznen/Tema |  PesyabTar 00yuenus .
MepONpUATHH
I OcHOBHOE coJiep:KaHue
1 D opMyJIHPOBATH
Pa3nen 1. OcHOBBI pMyHp
0a3oBble MOHATHS U
CTPOEeHMS BelllecTBa
3aKOHbI XMMHMHU
1.1 [ OK 01 CtpoeHue aToMoB Cocranars xumndeckue |1. Tect «CtpoeHne aToMOB

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIA XUMHYECKOU CBSZH.

2. 3agady Ha COCTaBJIEHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCIMHCHHIA
(oxcuz0B, cynb(UI0B, TUAPUIOB
U T.IL).

3. 3amanus Ha MCIIOJb30BaHHUE
XUMHYECKOH CHMBOJIMKH U
Ha3BaHHUI COECIUHEHHH 110
HOMEHKJIAType MEXIYHAPOJIHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMHUH U
TPUBUANBHBIX HA3BaHUN IS
COCTaBJIEHUS XUMUYECKHUX
dbopMyn AByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynab(GUIO0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHCHUI OTACIBbHBIX KJIACCOB
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

3anmanus quddepeHITMpPOBaHHOTO
3ayera

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHEC 3JICMCHTHI B
COOTBCTCTBHH C UX
MI0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
JI.N. Menneneena

1. Tect «Metamnnueckue /
HEMETaJUTMYECKUE CBOMCTBA,
AIEKTPOOTPHUIATEIIHLHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMUYECKUX JJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME
XHMHUYeCKnX dyemenToB J[. 1.
MenpeneeBay.

2. IlpakTyeckue 3alaHus Ha
YCTaHOBJICHUE CBS3U MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TIEPHOIUNIECKUM
W3MEHEHNEM CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COeIUHEHUH B
COOTBETCTBHUH C MOJIOKEHUEM
[lepuouueckoit cucrteme.

3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJjaHus HA
XapaKTepHU3aLHNI0 XUMHYECKUX
3JIEMEHTOB: «MeTamudyeckue /
HEMETAJUIMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHUEM B
MepUOINYECKON cucTeme
XUMHYECKHX JIEMEHTOB

J.. MenneneeBay

3ananus quddepeHIupOBaHHOTO
3a4era

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaknun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peakuui

CocTaBnsiTh peakiuu
COCIIMHEHUS, Pa3JIoKEHUs,
oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCIUHCHUS, 3aMCIICHHUS,
pa3ioxeHus, 0OMeHa,

— OKHCIIMTEIBHO-
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

peaknuu

BOCCTAHOBUTEIIbHBIX PEAKIIHA C
UCTIOJIb30BAHUEM METOIa
AJIEKTPOHHOTO OajnaHca.

2. 3agaun Ha pacyeT MaccChl
BELIECTBA WM 00bEMa

ra3oB [0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIUX B
pEeaKLUH BELIECTB; PACYETHI
Macchl (00bEMa, KoTMUecTBa
BELIECTBA) IPOYKTOB PEaKIUy,
€CIIM OJTHO U3 BEIIECTB UMEET
IPUMECH

3amanust qudhepeHITTPOBAHHOTO
3agera

2.2

DIIEKTPOJIUTHYECKAS
JIUCCOIIMAIINS ¥ MOHHEIN
oOMeH

CocTraBiATh ypaBHEHUS
XUMAYECKUX PEaKITHH
MOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIECTB

1. 3amaHus Ha cOCTaBJIEHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKkuii ¢ y4acTUEM KHUCIIOT,
OCHOBaAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHHS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turibst
XUMHYECKUX peakiui”

3amanust qudhepeHITTPOBAHHOTO
3ayeTa

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKHX
BellleCTB

HccaenoBathb cTpoeHue u
CBOMCTBA
HEOPraHUYeCcKHuX
BelllecTB

KonTpoasHnasi padora
«CBoOICTBa HEOPTAHUYECKUX
BellecTB)
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

3.1

OK 01
IIK. 4.2.
IIK. 4.3.

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
HA3BaHHME HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHYECKON (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIBl UCXOS U3 Ha3BaAHUSA
BEILECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
JI0JIA (MacChl) XUMHUYECKOTO
alIeMEeHTa (COeUHEHNUs) B
MoJIeKyJie (cMech).

3. IIpakTrueckue 3aganus Mo
KJaccu(ukanuy, HOMEHKIaType 1
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
peIIeTKH

3amanus nudhepeHITTPOBAHHOTO
3ayeTa

3.2

OK 01
OK 02
IIK. 4.2.
IIK. 4.3.

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHHM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH».

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIUui
C y4acTHUeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJ0OB METaJJI0B, HEMETAJIJIOB 1
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePHU3YIOLIUX UX
CBOMCTBA U CITIOCOOBI MOTyUESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

CBOWCTBA U IIOJYy4CHUE
HEOPraHNYECKUX BEIIECTB
3amanus quddepeHITMpPOBaHHOTO
3aueTa

3.3

OK 01
OK 02
OK 04

Nnenruduxarms
HEOPraHMYECKUX
BEIIECTB

Hccnenosarthb
KaAa4CCTBCHHBIC peaKIII/H/I
HeopraHquchx BCIICCTB

1. IlpakTHKO-OpHUEHTUPOBAHHBIC
3a/1aHus IO COCTABJICHUIO
XUMHUYECKUX PEAKIUHN C y4aCTHEM
HEOpPraHUYECKUX BEILECTB,
WCIIOJIB3YEMBIX I UX
UICHTU(UKAITIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”
3ananus 1udQepeHupPOBaHHOTO
3ayeTa

Pasnen 4. Ctpoenue u
cBOliCcTBa
OpPraHu4ecKux
BelleCTB

HUccaenoBarn CTPOECHUE U
CBOliCTBA OPraHun4e€CKux
BEIIECTB

KontpoabHasi paéora
«CTpoeHHe U CBOICTBA
OpraHuYecKHX BellecTB)

4.1

OK 01
IIK. 4.2.
IIK. 4.3.

Knaccudukanmus,
CTPOCHUE H
HOMECHKJIaTypa
OpPraHWYECKUX BEIIECTB

Knaccudunmponats
OpraHUYeCcKHe BEIIEeCTBA B
COOTBETCTBHUH C UX
CTpPOCHHEM

1. 3amaHus Ha cOCTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 10 TPUBHUAITILHOU WIIH
MEXKIYHAPOIHON
CUCTEeMaTUYECKO HOMEHKJIIAType.
2. 3a1aHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIECHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEILECTB
OT/IEJbHBIX KJIACCOB.

3. 3ayauun Ha onpeeeHue
npocreiiei GopmyIibt
OpraHUYeCKON MOJIEKYJIbI, UCXO
U3 JIEMEHTHOTO cocTaBa (B %)
3ananusa quddepeHInpoBaHHOTO
3a4era

4.2

OK 01
OK 02
OK 04
IIK. 4.2.
IIK. 4.3.

CBoiicTBa OpraHM4eCKuX
COEIMHEHUN

YcraHaBiauBaTh
3aBUCHUMOCTD (DU3UKO-
XHUMHYECKUX CBOWCTB
OPraHUYeCKHUX BEILIECTB OT
CTPOEHHUS MOJIEKYII

1. 3anaHus Ha cocTaBlcHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4aCTHEM OPraHU4eCKHX
BELIECTB HA OCHOBAHNH UX
COCTaBa U CTPOCHHSL.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
T€HETHYECKOMW CBSI3U
OPraHUYeCKHUX BEIIECTB PA3HBIX
KJIACCOB.
3. PacyerHsble 3a1auu 110
YpaBHEHUSIM PEAKIIMI C y9acTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padoTa
“IIpeBpalieHust OpraHUuYeCKUX
BELIECTB MPU HarpeBaHuu"
3ampanust nudhepeHIInPOBAHHOTO
3auera
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTKO-OpUEHTHPOBAHHBIE
OK 02 OPraHWYECKHUX BEIIECTB, [KAUECTBEHHBIE PEAKIIUH 3aJIaHU 110 COCTABJICHUIO
OK 04 |ux 3HaueHue u OPraHuYeCKUX XUMHUYECKNX PEAKIUN C y4aCTHEM
[IK. 4.2. |mpumeHeHHe B OBITOBOM |CO€AMHEHUN OT/IENbHBIX  |OpraHMYECKUX BEIIECTB, B T.U.
I1K. 4.3. |1 mpon3BOACTBEHHON KJIACCOB WCIIOJIb3YEMBIX ISl UX
JESTEIbHOCTH YEJIOBEKA uaeHTU(GUKaK B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaboparopnas padoTa:
“UnenTudukanus opraHndecKux
COEQUHEHNN OTAEIBHBIX KJIACCOB™’
3amanust nudhepeHITTPOBAHHOTO
3auera
5 Pa3nen S. XapakTepu3oBaTh
Kuneruveckne u BJIMSIHHE PA3JIHYHBIX
TepMOAHMHAMHUYEeCKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XMMHYECKHUX peaKkuui
XHMHUYECKHX peakuui
5 [ OKO1 CkopocTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHEHTUPOBAHHBIE
OK 02 |peakiuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALIUM |TEOPETUUYECKHE 3aJaHUs HA aHAIHN3
[IK. 4.2. |paBHOBecue pearupyronmx BemecTB U |(paKTopoB, BIUSIONIUX HA
[IK. 4.3. TEMIIEpaTypbl HA CKOPOCTb |U3MEHEHNE CKOPOCTH XUMUYECKOU

XUMUYECKUX peaKIfii
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUs
KOHLIEHTPALlMH BEIIECTB,
peaxkuuu cpeasl u
TeMIepaTypsl Ha
CMEIIEHUE XUMHUECKOTO

pcaKkuuu. HpaKTI/IKO'
OPUCHTHUPOBAHHBIC 3aJaHU HA
MMPUMCHCHUC ITPUHIIUIIA Jle-
[Ilatenbe a1 HaXO0XKASCHUS
HaIllpaBJICHHUA CMCUICHUA
paBHOBCCHUA XUMHUYECKON pCaKknuunu
1 aHaJIu3 (baKTOpOB, BIIUAIOIINX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
paBHOBeECHs Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS
3ampanus nudhepeHIInPOBAHHOTO
3aueTa

6 HccnenoBath HCTUHHBIE

Pasnen 6. PacTBopbl PacTBOPHI € 3aJaHHBIMU
XapaKTepUCTUKAMH
6.1 | OKO01 [TonsiTue o pactBopax  (Pa3nuyarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.
[IK. 4.2. 2. [lpakTuKO-OpHUEHTHPOBAHHBIE
[1K. 4.3. pacueTHbI€ 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIE€ B OBITOBOM 1
MIPOM3BOJICTBEHHON JCSITEIHPHOCTH
YyeJloBeKa
3amanust qudhepeHITTPOBAHHOTO
3ayeTa
6.2 | OK 01 Uccnenosanue cBoiicts |MccnenoBats pusnko- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
I1K. 4.2. WCTUHHBIX PaCTBOPOB 3amanust nudhepeHITTPOBAHHOTO
[IK. 4.3. 3auera

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Coldep:KaHue NMPUKJIATHOT0 MOTYJIs1)

7 Paznmen 7. OneHuBaThL 3ammTa Keiica (¢ yueTom
Xumus B ObITY U MOCJIeJACTBUA OBITOBOM M |Oyayuiei npogeccuoHaIbLHOM
NMPOU3BOACTBEHHOM MPOU3BOACTBEHHOMI JIeATeJIbHOCTH)

AeATeJIbHOCTH JAesITeJIbHOCTH YeJIOBeKa

YyeJ0BeKa C O3UIUI
IKOJIOTHYEeCKOM
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK. 4.2.
IIK. 4.3.

XuMmus B ObITY U
MIPOM3BOICTBEHHOM
NEATeILHOCTH YeIOBEeKa

O11eHUBATH MOCICACTBUSA
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIeSITETLHOCTH YEJI0BEKa C
MO3HUIUM DKOJIOTHUECKOM
0e30MmacHOCTH

Ketic (c yuetom Oynymeit
npoheCCUOHAITBHOU
JIEATETLHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IToTennenne KIuMaTa u
BBICBOOOIKICHHE Ia30BBIX
TUAPATOB CO JHA OKEaHa.

2. bByaymue marepuansl s aBHa-
, MallTMHO- U IPUOOPOCTPOCHUSI.
3. HoBsle maTepuanbl ams
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIHHBIX MPENnapaToB
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

3anmanus quddepeHITMpPOBaHHOTO

3a4ycTra
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