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1. OBIIASI XAPAKTEPUCTUKA PABOYEI NPOTPAMMBI YYEBHOI
JTUCHMIIIUHBI OY/I. 12 XUMUSI

1.1. MecTo (MCHUILIMHBI B CTPYKTYpe o0pa3oBaTebHOi nporpammbl CITIO

Ob6mieoOpa3oBarenbHasi TUCHUIUIMHA «XUMHUS» SBISETCS 00s13aT€TbHON YacThbIO
o011eo0pa3oBaTEIbHOIO LKKIIA 00pa3oBaTeNbHOM MporpamMmbl B cootBeTcTBUN ¢ PI'OC
CIIO no npodeccun 23.01.17 Mactep 1o peMOHTY U 00CITYKUBAaHUIO aBTOMOOMIICH.

[TpukiagHoit MOAyNb BKIIOYAET pazaen 8 «XuMmus B ObITY U MPOU3BOACTBEHHON
NESITENIbHOCTH YeNIOBEKa», KOTOPBIN peanu3yeTcs A Bcex npodeccuil/crennanbHoCcTen
METOJOM pEIICHUSI KEWCOB, CBA3aHHBIX C IKOJOTHYECKOM OE30MacCHOCTHIO U OILICHKOM
MOCNIEACTBUI OBITOBOM U MPOU3BOJCTBEHHON JESATEILHOCTH, COOTBETCTBYIOIIEH
oTpacisaM Oyayien nmpodeccuoHaIbHON ASSTEIbHOCTH 00YJarOIUXCS.

1.2. Henau u njiaHupyemble pe3yJbTAThbl 0CBOEHUS JUCHUNTHHBI:

1.2.1. lleau u 3aga4n JUCHUIIMHBI:

Conepkanue TporpaMMbl  00IE00pa30BATEIBLHON  AUCIUIUIMHBI  «XHUMUS»
HAIPABJICHO HA JIOCTHXKEHHE CISAYIOIUX 1eJIei:

— dbopMupoBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JiexaT
KIIIOYEBbIE TOHSATHS, (yHIaMEHTaJbHbIE 3aKOHBI M TECOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAyKH, YCBOEHUE U TOHUMAaHUE CYIIIHOCTH JIOCTYIHBIX 0000IIEHHIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

- dbopMupoBaHHe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHMUS
BCIICCTB M XUMHUYCCKUX pEaKIHuid, HEOOXOMUMBIX IS TPUHOOPETCHHS YMEHUH
OpUEHTUPOBATHCS B MHPE BEHIECTB M XUMHUYECKUX SBJICHHHA, WMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUUECKON U MIOBCEHEBHOM )KU3HH;

- pa3BUTHE YMEHUM U CTIOCOOOB JESATETHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOI0JeHHEM TMpaBuil 0e30MacHOTO
oOpalleHus ¢ BeIIEeCTBAMHU.

3agauy JUMCHUILIMHBI:

1) chopMHUpPOBaTh TIOHWUMAHHUE 3aKOHOMEPHOCTEW MPOTEKAHHSI XUMHUYECKUX
MIPOIIECCOB U SIBJICHHM B OKpY)Kaloleh cpejie, a TaKKe MX CBS3b C IEJTOCTHOM HAyYHOUH
KapTUHOW MUpa U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;

2) Pa3BUTh YMEHHS COCTABJISATh (OPMYJIbI HEOPTaHUYCCKUX W OPTaHHMYCCKHX
BEIIECTB, YPABHEHUS! XMUMHUYECKHX DPEAKIUH, OOBSICHATh MX CMBICI, HHTEPIPETHPOBATH
pe3yNIbTaThl XUMUYECKUX IKCTICPUMEHTOB,

3) chopMHpOBaTHL  HABBIKA  MPOBEACHUS  MPOCTCHININX  XMUMHYCCKHX
AKCIIEPUMEHTAIIBHBIX HCCIIEOBAHMMI C COOII0ICHIUEM TIPAaBIII 0€3011aCHOTO OOpaIeHHs C
BEIIIECTBAMU U JJaOOpaTOPHBIM 000PYA0BaHUEM;

4) pPa3BUTh YMEHUS HaXOJUTh, aHAJTU3UPOBATh M HCIIOJIB30BaTh HH(POPMAIUIO
XUMHUYECKOTO XapakTepa U3 pasIudHbIX WH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOYAs
y4eOHYI0 JINTepaTypy, HayuHble MMyOJIUKAIIM U UHTEPHET-PECYPChI;



5) chopMHUPOBATH YMEHHUS MPOTHO3UPOBATH IMOCIIECICTBUS CBOCH JIEATEITHHOCTH
U XUMHUYECKUX MPUPOAHBIX, OBITOBBIX W TMPOU3BOJICTBEHHBIX IMPOIECCOB, YYUTHIBAsS
BO3MOJKHBIE HKOJIOTUYECKHUE U COLIMAIIbHBIE BO3ACICTBUS;

6) chopmMupoBaTh NOHUMAHUE 3HAYUMOCTU JOCTIKCHUN XUMHUYECKON HAyKHU
U TEXHOJIOTHUH [l pa3BUTHSA COLMAIBHOW M MPOU3BOJCTBEHHOU cdep ¢ ymeHueM
MPUBOJIUTH TPUMEPHI UX TPUMEHEHHUS B PA3TUYHBIX cepax KU3HU.

B pe3ynbprare ocBOCHUS TUCHHUILIAHBI O0Y4aIOUUNCS JOJKEeH 3HATh:

o 31 BaxxHelilIue XMMUYeCKHe MOHATHSA: BEIIECTBO, XUMHUECKUI 2JIEMEHT,
aTOM, MOJIEKYJa, OTHOCUTEIbHBIC aTOMHAs U MOJIEKYJSIpHAs MacChl, MOH, aJUIOTPONNS,
M30TOMNBI, XHWMHYECKasi CBS3b, OJIEKTPOOTPUIIATEIIBHOCTb, BAJIEHTHOCTb, CTEIECHb
OKHUCJICHHS, MOJb, MOJISIpHAs Macca, MOJSIpHBIA 00bEeM Ta3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO CTPOCHUS, PAcCTBOPHI, SJIEKTPOJIHUT H
HEIJIEKTPOJIUT, BJIEKTPOJUTHYECKAs JHUCCOLMALMS, OKUCIUTEIb U BOCCTAHOBUTEIIb,
OKHUCJICHHE W BOCCTAHOBJIIEHHE, TEIUIOBOM 3(P(PEKT peakiuu, CKOPOCTh XUMHUYECKON
peaKiy, KaTaliu3, XUMHYECKOE PAaBHOBECHE, YIJIEPOIHBIN CKeNeT, (PYHKIHMOHAIbHAsS
rpyIIa, U30Mepusi, TOMOJIOTHS;

o 32 oCHOBHbBIE 3aKOHbI XMMHH: COXPAHECHHSI MAaCChl BEIIECTB, MOCTOSHCTBA
cocTaBa BellecTB, [lepuonnueckuii 3axon [[.1. Menneneena;

o 33 ocHOBHbIC TeOPUM XMMHHM: XUMUYECKOW CBSI3U, JIEKTPOIUTHUECKON
JUCCOIMAIINN, CTPOCHHSI OPTAaHUYECKUX U HEOPTAaHUUECKUX COCTUHECHU;

o 34 BaxHeilillne BelleCTBA M MAaTepHaJbl: BaXXHEWUIINE METaUIbl U
CIUJIaBbI; C€pHAasi, COJIsTHAs, a30THAsE M YKCYCHAasl KUCIIOTHI; OJIarOpOoHbIE T'a3bl, BOJIOPO/I,
KHUCTIOPOJI, TaJOTEHBI, IEJOYHbIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE U aM(oTepHbIE
OKCH/JIbI M TUAPOKCH]IBI, IIIEJI0YH, YTIEKUCIIBIA U YrapHbIi ra3bl, CEpHUCTBIN ra3, aMMHUAK,
BOJIa, NIPUPOJIHBIN Ta3, METaH, 3TaH, ATWJICH, alleTWJICH, XJIOPUJ HaATpus, KapOoHAT U
ruipokapOoHaT HaTpus, kapOboHaT u Qocdar Kamabius, OSH30J, METAaHOI W STaHOI,
CJIOXHBIE A(UPHI, XKUPBI, MbUIa, MOHOCaxapuibl (IJIFOKO3a), AUcaxapuibl (caxaposa),
noiucaxapuasl  (Kpaxmal W [EeJUTI0J03a), AaHWIMH, AaMUHOKUCIOTBI,  OeiKu,
HCKYCCTBEHHBIE 1 CHUHTETUYECKHUE BOJIOKHA, KayuyKH, IJIACTMACCHI.

B pesynbpTare ocBOCHUS TUCIUTLTAHBI O0OYYAIONTUNACS 10JIKEeH YMETh:

o Y1 Ha3pBaTh: H3y4y€HHbIE BeElleCTBA 1O TPUBHUAIBHOM  WIH
MEKTYHapOIHON HOMEHKJIATYpE;

o VY2 onpeneasitb: BaJCHTHOCTh W CTENEHb OKHUCICHHS XHUMHUYECKHUX
AJIEMEHTOB, TUI XUMHUYECKOW CBSI3U B COCJAMHEHUSIX, 3apsii HOHA, XapakKTep Cpeabl B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX M OPTaHMYECKUX COCTUHCHHM, OKHUCIUTEIb U
BOCCTAHOBUTEIb, MPUHAJUICKHOCTh BEIIECTB K pa3HbIM KJlacCaM HEOPraHUYECKUX U
OpraHNYeCKUX COCIUHEHUN;

o V3 xapakTepu30BaTh: JJIEMEHTHI MaJbIX MEPHUOJOB MO UX TMOJIOKEHUIO B
[Tepuoguueckoii cucteme J[.M. Menneneesa; oOime XUMHUYECKHE CBOMCTBA METAJUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX M OPraHWYECKHX COCIUHCHHIA;



CTPOEHUE M XHMMHMYECKHE CBOWCTBA M3YyYEHHBIX HEOPraHUYECKUX M OPraHUYECKUX
COCJIMHCHMI;

o Y4 00bACHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUA,
MPUPOY XUMUYECKOU CBA3M (MOHHOM KOBAJCHTHOM, METaJUIMUYECKON U BOJOPOJHON),
3aBHUCHUMOCTh CKOPOCTH XMMHYECKOW peaKIMu U MOJOKEHHE XUMUYECKOTO PaBHOBECHS
OT pa3IUYHbIX (PAKTOPOB;

o Y5 BBINOJIHATHL XUMHYECKHH JIKCIHEPHMMEHT: II0 paclo3HaBaHUIO
BaXHEHIINX HEOPTAaHMYECKUX U OPraHMYECKUX COeTUHEHUI;

o Y6 npoBoAWTBH: CAMOCTOSITENIBHBI MOMCK XUMHUYECKOW HH(pOpMaLuu ¢
UCIIOJIb30BAHMEM  PA3JIMYHBIX ~ HMCTOYHHUKOB  (HAYyYHO-TIONYJSPHBIX  W3JIaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa); MCHOJIb30BATh KOMIIbIOTEPHBIE
TEXHOJIOTUH U1l 00pabOTKU U Mepeaul XUMUUYECKON HH(OpPMAaILK U €€ MPEACTaBICHUs
B pa3IMuHbIX (hopmax;

o Y7 cBsA3bIBaTB: U3YYCHHBIM MaTepual co CBoed mpodeccrnoHanbHOU
NeSITETbHOCTBIO;

o Y8 pemarb: pacueTHble 3aJaud [0 XUMHYECKMM QopMmyliaM u
YpaBHEHUSIM.

1.2.2. Ilnanupyemble pe3yiabTaTbl OCBOCHHs  0011€00pPa30BaTEJIbHOM
aucuIInHbI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koa n
HAUMeHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN I

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUCIHHUIIJINMHBI

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
HNPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

Oo61mmue
JIMYHOCTHBIE Pe3yJbTAaThl JOJKHbBI OTPaXkaTh B
YacTH:
TPYAOBOI'0 BOCIIMTAHMSA:
- FOTOBHOCTh K TpyAy, OCO3HaHUE L€HHOCTH
MacTepcTBa, TPYy10Jito0ue;
— TOTOBHOCTD K aKTUBHOM IeATEIIbHOCTH
TEXHOJOTMYECKOM M COLIMAJIbHOM  HAIpaBJIECHHOCTH,
CIIOCOOHOCTD WHUILIMUPOBATh, IJIAHUPOBATh n
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;
- HUHTEpEC K Pa3IMYHBIM chepam

npohecCuOHANBHOM NeSTeNbHOCTH.
MeTtanpeameTHblie pe3yJabTaThl J0JKHBI OTPAXKATh:

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30BbIe JIOTHYECKHE IeHCTBHS:

- CaMOCTOATENIEHO (dhopMynpoBaTh u
aKTyalu3upoBaTh  MpoOieMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBaTh CYILECTBEHHBIM NPU3HAK WIH
OCHOBaHMS /S  CpaBHEHHUS, KiacCUDUKALUU U
00001IeHNS;

- ONpEAENATh UENU  JEATEIBHOCTH,  3a/aBaTh

napameTpbl U KPUTEPUU UX JTOCTHIKECHHUS;
- BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyJIbTAaTOB LIEJIAM, OLICHUBATh PUCKHU
MOCJIENCTBUN IEITEILHOCTH.

JAucuumimHapHbie pe3yabTaThl A0JKHbBI 0TPAXKATD:

- chopMuUpOBaHHOCTh TPEACTABICHHH: O XUMHYECKOMN
COCTAaBJAIOLIEH €CTECTBEHHOHAYYHOM KAPTUHBI MHpA, POJIU
XUMUH B TIO3HAHWM SIBJICHUH TPHPOABI, B (HOPMUPOBAHUHU
MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM [IJIi pEHICHUS TMPAKTHYCCKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
370POBbIO U MPUPOIHOMN CPEJIE;

- BJaJCHHE CHCTEMOM XAMHUYECKHX 3HAHHUH, KOTOpas
BKJIFOYACT:  OCHOBOINOJIAraloOlIue  TOHATHS  (XUMHYECKHM
JJIEMEHT, aToM, J3JIEKTpOHHas o00oioYka aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCT, CTENEHb OKHCICHUS, XUMUYECKas
CBSI3b, MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YriaepoaHbIi
ckeneT, (QyHKUUMOHAJIbHAS TpyIMma, pajauKkal, HW30MEpHs,
MU30MEPBI, TOMOJIOTUYECKUN pAZ, TOMOJIOTH, YIIIEBOJOPOJBI,
KHUCJIOPOJI- M a30TCOJEpKaIlMe COEIUHEHUs, OMOJIOTHUYECKH
aKTUBHBIE BellecTBa (YIJIEBOJBI, XHUPbI, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJSPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAs] PELIETKA, TUIBI XUMHUYECKUX
peakuuii (OKUCIUTENIBHO-BOCCTAHOBUTEIBHEIE, 3K30-U
SHAOTEPMHUYECKHE, pEaKIHh HWOHHOTO OOMEeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JMccoUManus, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThb
XUMUYECKON PEAKIMU, XHUMHYECKOE PaBHOBECHE), TCOPUU U
3aKOHBI  (TEOpUS XUMHUYECKOTO CTPOCHHS OpPraHuYecKUX
Bemects  A.M. byrnepoBa, Teopus DIEKTPOIUTHUYECKON
qyccounranuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI SI3BIK
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0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:
- BIIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON H

MPOSKTHON  JIEATEIBHOCTH, HAaBBIKAMHU  pa3perieHus
npo0Jem;

- BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIC CBS3H |
aKTyaJIM3MpOBaTh 3a/ady, BBIABUTATh THIIOTE3y €€

pelieHus, HAaXOAUTb AapryMEHThl I J0Ka3aTeIbCTBA
CBOMX YTBEPKIEHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUU
peuIeHus;

- AHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pELICHUs
3aJa4d  Pe3yJIbTAaThl, KPUTHUYECKH OLEHHUBATh HX
JIOCTOBEPHOCTD, IPOTHO3MPOBAaTh HM3MEHEHHUE B HOBBIX
YCIIOBHSIX;

- YMETh NEPECHOCUTHh 3HAHMS B IMIO3HABATCIIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEJIEHUS O CBOMCTBaxX, COCTaBe,
MOJIYy4CHUU W  OE30MacHOM HCIOJIb30BAaHUM  BaKHEUIITHX
HEOPraHUYECKUX M OPraHMYeCKHX BeIIeCTB B ObITY U
MPAKTUYECKOM JIESITEIbHOCTU YEIOBEKA;

- chOpMUPOBAHHOCTh yYMEHUW BBIABIATH  XapaKTepHBIE
MPU3HAKM W B3aWMOCBS3b W3YYCHHBIX IIOHSITHH, NPUMEHSTH
COOTBETCTBYIOIIME IOHATHUS NPU ONUCAHUU CTPOCHUS H
CBOWCTB HEOPraHMYECKUX M OpPraHUYECKUX BEIIECTB M UX
IIPEBPAILCHNI; BBIABIISITh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATHSAMHU U MPEICTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- c(OpMUPOBAHHOCTh YMEHHH HCIIOJIH30BaTh HAWMEHOBAHMS
XUMHUYECKUX COEJIMHEHU MEXIYHAapOIHOIO coro3a
TEOPETUYECKONM M TNPUKIAAHOM XHUMUU UM TPUBUAIbHbBIC
HA3BaHUS BaXHEHIIUX BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH,
(denoun, GpopManbaerua, yKCyCHas KHCIOTa, TIUIUH, YrapHBINA
ra3, yrjIeKUCJbId ra3, aMMHUaK, ralieHas U3BECThb, HEralieHas
W3BECTh, MHUTHEBAs COJIa M JPYruX), COCTABIATH (DOPMYIIBI
HEOPraHWYECKUX M OpPraHMYeCKUX BEIIECTB, YPAaBHEHUSA
XUMHYECKHUX PEeaKIHid, OOBSICHATh MX CMBICHT; MOATBEPKAATh
XapaKkTepHbIE XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMU U 3alMCSIMU YPaBHEHUU
XMMHYECKUX PEAKIIU;

- c(hOpMUPOBAHHOCTh YMEHHI YCTaHAaBJIMBATh
NPUHAJICKHOCTh M3YYEHHBIX HEOPraHUYECKUX u
OpPraHUYEeCKUX BELIECTB K OINPEIEICHHBIM KJIacCaM U IpyIam
COCJMHEHMH, XapaKTEpU30BaTh HUX COCTaB W BaXKHEHIIUE
CBOWCTBA; ONIPEAENATH BUIBl  XUMHUYECKUX  CBS3EH
(koBaneHTHAsI, MOHHAS, METAJUIMYECKasi, BOJOPOJIHAS), THUIIbI
KPUCTAINIMYECKUX PEIIETOK BEHIECTB; KJIacCU(DUIIUPOBATH
XMMHYECKHE PEaAKINH;

- c(hopMHpPOBaHHOCT, YMEHUN MPOBOJUTH pacueThl IO
XUMUYECKUM (OpMyJaM M yPaBHEHHSM XUMHUYECKHX PEaKIUil
C HCMOJb30BAaHUEM (PU3NYECKUX BEIUYHH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObema
(HOpMaJIbHbIE ~ YCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS Ui NPUHATUA
peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTYyallUAdX, CBA3AHHBIX C
BEILIECTBAMU U X IPUMEHEHUEM.

OK 02. cnonb3oBaTh
COBpPEMEHHBIE
CpEJICTBA MIOUCKA,
aHayu3a u
UHTEPIpETaun
uHpopmanuu u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32,144
npodeccuoHaNbHOM
JeSITeTbHOCTH

JInYHOCTHBIE Ppe3yJbTAaThl JOJKHBI OTPaXaTb B
YacTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO Da3BUTHUS
HayKM M OOIIECTBEHHON NPaKTUKH, OCHOBAHHOI'O Ha
Jajiore KyJbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

- COBEPILEHCTBOBAHHUE S3bIKOBOM M YHUTATEIbCKOU
KyJbTYpbl Kak CpeJICTBAa B3aUMOJEHCTBHS  MEXIY
JIOJIbMU U [T03HAHUS MUPA.

MeTanpeaMeTHble pe3yJIbTaThl J0JKHbI 0TPAXKATH:
OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU
NO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

- BJaJIeTh HABBIKAMU TOJy4eHUs HH(OpMaruu u3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATh TOUCK, aHaliW3, CUCTEMAaTHU3alUI0 U
MHTEpHpeTalnio HH(HOpMaIMK pa3InYHbIX BUJOB U (popm
IpeJICTaBICHHUS;

- co3llaBaTb TEKCTbl B pAa3IWYHbIX (opmaTax ¢
y4eTOM Ha3zHaueHUs! HH(POpMaIK U 11eJIEeBOM ayAUTOpHUH,

BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaJIM3aluy;
- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh

I/IH(I)OpMaHI/II/I, €€ COOTBCTCTBUC NPABOBBIM U MOPAJIBHO-
9TUYCCKUM HOpMaM;,
- BJIAZICT HAaBBIKAMHWU PACIIO3HABAHUA UM 3allUThI

JucnuninHapHbie (IpeAMeTHbIe) Pe3yJbTaTbl M J0JIKHBI
O0TPaXkKaTh:

- BJAJICHHE OCHOBHBIMM METOJAaMU HAy4YHOI'O ITO3HAHMS
BEIIECTB U XMMHUYECKUX SIBICHMH (HaOJIOJEHHE, U3MEPEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- chOpPMHPOBAHHOCTh YMEHMH IPOBOAUTH pPACYETHl IO
XUMHUYECKUM (OpMyJiaM U YpPaBHEHUSM XUMUYECKUX pEaKLUi
C MCIIOJIb30BaHUEM (PU3NYECKUX BEJIWYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 0OBeMa
(HOopManbHblE  yCJOBUSI) Tra30B, KOJMYECTBA  BELIECTBA;
UCIIOJIB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JUIS IPUHATHS
pELIEHNI B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEILIECTBAMH M UX IPUMEHEHHEM;

- c(OpMHPOBAHHOCTh YMEHHH IJAHUPOBATh M BBIIOJIHATH
XUMHUYECKUH SKCHEpUMEHT (TpeBpallleHuss OpraHu4ecKux
BELIECTB [IPY HATPEBAHUU, ITOJIyYCHUE YTUIICHA U U3YYECHHUE €ro
CBOMCTB, KayeCTBEHHBIC pEaKIMU Ha albJCTH[bI, Kpaxmal,
YKCYCHYIO KHUCIIOTY; JeHaTypalus OeIKOB HpH HarpeBaHUW,
LBETHbIE peakUuu OENIKOB; MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, onpeensTh Cpelly BOJHBIX pacTBOPOB, KAUYECTBEHHBIE
peakuuun Ha cynabdar-, kapOOHAT- M XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHUs; pEIIaTh JKCIEPUMEHTAIBHBIE 3aa4d I10
temam "Metamnel" u  "Hemeramnel') B COOTBETCTBUH C
NpaBUJIaMU TEXHUKM O€30MacHOCTH Npu OOpaleHuH ¢
BELIECTBAMH U JTAOOPATOPHBIM 00OpY/I0OBAaHUEM; MPECTABIIATD
pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJILTATOB;

- c(OpMHUPOBAHHOCTh YMEHMs AHAIU3UPOBATH XHUMHUYECKYIO
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uH(popMaluuy, uHGOPMaAITMOHHON 0e3omacHOCTH | HHPOPMAIIHIO, MOJIyYaeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTB
JINYHOCTH. MaccoBoii nH(popmanuu, cetb IHTEpHET U APYyTHUE).
OK 04. DpdextuBHO | JINUHOCTHBIE Pe3yabTAThl TOJKHBI OTpaxkaTh B | JucHuminHapHblie (MpeAMeTHbIE) Pe3yJbTaThl H JAOJLKHBI
B3aMMO/JICHCTBOBATh U | YACTH: OTpa)KaTh:
paboTaTh B TPAXKAAHCKOT0 BOCIIUTAHMS: - chOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH
KOJUICKTHUBC U - TOTOBHOCTb BECTH COBMCCTHYIO HACATCIIBHOCTH B XAMHYECKHUN OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpTraHU4YCCKUX
KOMaHze MHTEpECax rPa)K1aHCKOTo 00IIEeCTBa; BEILICCTB [IPU HarpeBaHUM, MOJIYYCHHUE ITUIEHA U U3YYEHUE €ro
- yMEHUE BSaHMOﬂeﬁCTBOBaTB C COLMAJIbHBIMHU CBOﬁCTB, KauUCCTBCHHLIC pPCAKIMKU Ha aJbACTUABI, Kpaxmall,
UHCTUTYTaMH B COOTBETCTBUUM C HX (QYHKUUAMH U | YKCYCHYIO KHCIIOTY, ACHATypalus OenKoB NpH HarpeBaHuM,
Ha3HAYEHHEM. [[BETHBIC PEAKIMU OCIKOB; IPOBOJUTH PEAKIMH HOHHOTO
METaHPEHMeTHbIe pe3yJabTaThl J0KHBI OTPAXKATD: O6M€Ha, ONpeaACIAATh CPEAY BOAHLIX PpACTBOPOB, KAYECCTBCHHBIC
OBJajeHde YHUBEPCAJbHbIMM KOMMYHHMKATHBHBIMM | PCAKIIMKA Ha cynabdar-, KapOOHaT- M XJOPHI-aHUOHBI, Ha
nelicTBUSIMU: KaTHUOH aMMOHUs; pellaTh SKCIIEPUMEHTAJbHBIE 3aJa4u II0
6) COBMeECTHAA AeATeJIbHOCTD: temMaM "Mertamiel" u "HeMeTaJIJII)I") B COOTBCTCTBUU C
— IOHMMAaTh W  MCIIONB30BaTh  MpeMMyIlecTBa | TPABHIAMH  TEXHHKH 0e30MacHOCTH TpU  OOpaleHUH C
KOMAH/IHOH M HHMBHIYaTbHON PabOTHI; BEIIIECTBAMH M JIAOOPATOPHBIM O0OPYAOBAHUEM; MIPEACTABISITH
- IPUHAMATH LEIH COBMECTHOI jesTenbHocTH, | PE3YIBTATBl XMMHYECKOTO OKCIEPUMEHTA B dbopme 3amucu
OPraHW30BBIBATh U KOOPAMHUPOBATb JEICTBHS 10 ee | YPABHCHHI COOTBETCTBYIONMX pEAKIMi U (opMyTHpOBATH
JOCTH)KEHHUIO: COCTABIAITh IJIaH ACHCTBUIA, pactpeaensTs | BPIBOJBI HA OCHOBE STHX PE3yJIbTATOB.
poiM ¢ y4eTOM MHEHHH Y4YaCTHHUKOB OOCYXIaTh
pe3yNnbTaThl COBMECTHON paOOTHI.
OBiageHue  YHUBEPCAJbHBIMHM  PeryJSTUBHBIMH
JeliCTBHSIMU:
r) NpUHATHE ceOsl U APYTrUX JIIO/Aei:
- MIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIFOAEH
TIPH aHAIIA3€ PE3YJIbTATOB AEATEIBHOCTH,
- MPU3HABaTh CBOE MPABO W IPABO JIPYTUX JIIOAECH
Ha OIINOKH;
- pa3BUBaTh CHOCOOHOCTH TOHUMATh MHP C
MMO3UIINHU JIPYTOTO YEITOBEKA.
OK 07. JIn4HOCTHBIE Ppe3yJIbTaThl JOJKHBI OTPaxaTh B | ucuumuimHapHble (IpeAMeTHBbIE) pe3yJabTaTbl M 0JIKHBI
CopelcTBoBaThH 4acTu: 0TPAXKATH:
COXPaHEHUIO JIKOJIOTHYE€CKOr0 BOCIMTAHUA: - chOPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM
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OKpY’Karollen cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HaHUS 00
W3MCHCHUU KIIMMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUAX

- C(OPMHUPOBAHHOCTb SKOJIOTUYECKOH KYJIBTYpHI,
IOHUMaHHe BIIMSIHUSA COLIMAJIBHO-3KOHOMHYECKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOM K COLMAIBHON
cpenpl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAaHUPOBAaHUE M OCYLIECTBIEHUE JeHcTBUH B
OKpy’Kalollled cpele Ha OCHOBE 3HAaHUA  Lielel
YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

- aKTUBHOE HENpUATHE JCWCTBUM, HPUHOCALINX
BpEJl OKpYXKarollel cpene;

- YMEHHE  TPOTHO3UPOBATH
9KOJIOTMUYECKHE HOCJIE/ICTBHS
NecTBUH, IPeI0TBpAILaTh UX.
MeTanpeaMeTHbIe Pe3yJIbTATHI J0JAKHbI 0TPAKATH:
Osiagenue YHHBEpCaIbHBIMH y4eOHBIMU
N03HABATEJILHBIMM JelCTBUSIMU:

B) padoTa ¢ undgopmanmeii:

- WCTOJNB30BATh CPEACTBA HWH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI B pereHuH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3alliOHHBIX
3a7a4 ¢ coOmrofeHueM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKH O0€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM HH()OPMAITMOHHOU
0€30M1aCHOCTH.

HeOJIaronpusITHbIE
peIIPUHIMAEMBIX

COCTABJISIFOLIEH E€CTECTBEHHOHAy4YHOW KapTUHBl MHUpPA, POJIH
XMMHAM B TO3HAaHWU SIBICHUH MpPHUPOIBI, B (HOPMUPOBAHHU
MBILIUIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (yHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pElIeHUs MPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CpeEE;

- c(OpMUPOBAHHOCTh ~ YMEHHUH  cOOMIOIaTh  MpaBUia
9KOJIOTUYECKH  IIE€JIeCO00pa3HOr0 TOBENCHHS B OBITY U
TPYJOBOM JAEATEIBHOCTH B LIESAX COXPAHEHUSI CBOETO 3I0POBbs
U OKpYKAroUIeH IPUPOJHON CpEelbl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBHS Ha YKUBbIE OPraHU3Mbl ONPEJIECICHHBIX BEILECTB,
MMOHUMAasi CMBICJI TIOKa3aTeias MpPeAesIbHOM  JOMyCTUMOM
KOHLIEHTpaL1u.

IIK 3.1. TIpousBoautsb

TEeKYLIUN PEMOHT
aBTOMOOMIIBHBIX
JBUTaTEJIEeH.

3HATH!
BUJBl TEXHUYECKOTO OOCTYXMBaHUS aBTOMOOWIEH U
TEXHOJOTHYECKOH JOKYMEHTAIIMH 110 TEXHUYCCKOMY
00CITyKUBaHUIO;

TUTIBI W yCTPOWCTBO CTEHIOB JUII TEXHUYECKOTO
00CTyKMBaHUS M PEMOHTA aBTOMOOWIIBHBIX JIBUTATENEH;
YCTPOMCTBO u KOHCTPYKTHBHBIE OCOOCHHOCTH
00CITyKMBAaEMBIX aBTOMOOHIIEH;

TEXHHYECKHUE YCJIIOBUS Ha PETYJIUPOBKY OTACIbHBIX
MEXaHHU3MOB H Y3JIOB;

- BJIQJICHHE OCHOBHBIMHU METOJIaMH HAYYHOTO TTO3HAHUS
BEIIECTB U XMMHUYECKUX SIBJICHUI (HaOm0IeHIEe, U3MEpPEHHE,
SKCTIEPUMEHT, MOJICTHPOBAHNUE);

- cpOpMUPOBAHHOCTh YMEHHS aHATTU3UPOBATH XUMHUECKYIO
WH(POPMAIIHIO, TIOTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB (CPECTB
MaccoBoii nH(popmanuu, cetb UHTEpHET U ApyTue).
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BUJbl pabOT TMpuU  TEXHUYECKOM  OOCIY>KMBaHUU
JBUTATENICH Pa3IMYHbIX TUIIOB, TEXHUUYECKUE YCIIOBUS MX
BBITIOJTHEHUS;

npaBUia  OKCIUTyaTalliM  TPAHCIOPTHBIX  CPEACTB
U TIpaBUJIa IOPOKHOTO JBHKECHUS,

MOPSIOK  BBIOJIHEHUST ~ KOHTPOJIBHOTO  OCMOTpa
TPAHCIIOPTHBIX CPEACTB M PabOT MO €ro TEXHUYECKOMY
00CITYy)KUBaHUIO;

nepeyeHb HEUCHPAaBHOCTEH M YCIOBHM, NMPU KOTOPBIX
3anpeniaeTcs IKCIUTyaTalusl TPAHCIOPTHBIX CPE/ICTB;
IpUEMbl YCTPAHEHHUS HEUCIPABHOCTEH W BBIMOJIHEHUS
paboT 1Mo TEXHUUECKOMY 00CITYKMBaHUIO;

OCHOBBI ~ 0€30MacCHOrO  YIpaBIIEHUS TPAHCHOPTHBIMU
CPEICTBAMU; YMETh:

OPUMEHSTh HOPMATHUBHO-TEXHUYECKYIO JOKYMEHTAIUIO
M0 TEXHUYECKOMY OOCTYKMBAaHUIO aBTOMOOMIICH;
BBIOMpATH u MOJIb30BATHCS UHCTPYMEHTAMHU,
NPUCTIOCOOICHUSMH W CTEHJAMHU U TEXHHYECKOTO
00CITy>)KMBaHUSI CUCTEM U YacTel aBTOMOOUIIEH;
0e30MacHO YIpaBJIATh TPAHCTIOPTHBIMU CPEACTBAMH,
MPOBOJAWTh  KOHTPOJIHBI ~ OCMOTP  TPaHCIOPTHBIX
CPE/CTB;

YCTPaHATh  BO3HHUKIIAE BO BpeMs  OKCIUTyaTaluu
TPAHCIIOPTHBIX CPEACTB MEJKHWE HEUCHPABHOCTH, C
cobmoieHreM TpeboBaHUM OE30MTaCHOCTH;

nonydatb, OGOPMIAT, MW  clIaBaTh NYTEBYID U
TPAHCIIOPTHYIO TOKYMEHTAIIHIO.

UMETh MPAKTUYECKUH OTIBIT B:

BBITIOJTHCHUH PETJIAMEHTHBIX pabOT 10 TEXHUYCCKOMY
00CTyKMBAaHUIO aBTOMOOWIICH;

BBIMIOJTHEHUH PaboT MO PEMOHTY JAeTajeil aBTOMOOUIIS;
yIpaBIeHUH aBTOMOOUIISIMHU.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHMIIIMHBI OY]I .12 XUMUS

2.1. O0beM QUCHUILUIMHBI M BUIbI y4e0HOi#l padoThI

Buna yueOHoii padoThl

Oovem ¢ uacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIIMHbI 72
B T.Y.

1. OcHoBHOE conepxaHue 70
BT. Y..

TeopeTudeckoe o0ydeHue 38
B T.4. NP0 eCCHOHATLHO-OPUEHTUPOBAHHOE COJIEP)KaHNe 4
IIPAKTUYECKUE 3aHATUS 22
B T.4. MPO(ECCHOHATILHO-OPHEHTUPOBAHHOE CO/ICPIKaHNE 4
11abopaToOpHbIC 3aHATHUS 6
KOHTPOJIbHBIE paOOTHI 4
IIpome:xxyTouHasi arrectanusi B popme 1udpepeHIUPOBAHHOIO 3a4éTa 2
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2.2. TemaTn4yeckuii IJIaH U copep:xkanne yueoOHou nucuuiuinabl OY 1. 12 Xumus

Conep:xxanue yuye0HOro marepuaja (0CHOBHOe M MPodeccHoHAILHO

HaumeHoBaHue . O0Bém dopmMupyemblie
PAIEIIOB B TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AaHATHS, IPUKJIATHON YACOB KOMITETeHITHH
MO1YJ1b
1 2 3 4
Conep:kanue y4eOHOT0 MaTepHuaJia 63
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 15
Tema 1.1. Coaepsxanue yueOHOro MaTepuaJa 2 OK 01
OcHoBHBIE XUMHMYECKHE | XHMMUYECKUH 371eMeHT. ATOM. SIApo aroma, M30TONBL DIIEKTPOHHAs 000JIOYKa.
IOHATHS M 3aKOHBI, | DHEPreTUYecKUe YpOBHH, MOJYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d- PIEMEHTHI.
CTPOCHHUE aToMOB | OCOOEHHOCTH pacHpeeseHUs 3JIEKTPOHOB MO OpOMTalsiM B aToMax 3JIEMEHTOB 1
XMMHYECKHX DJIEMEHTOB | TEPBBIX UYETHIPEX TEPUOJOB. DJEKTPOHHAs KOHQHTrypamus aromMoB. OCHOBHBIC
XUMUYECKUE 3aKOHBI
IIpakTHYecKHe 3aHATHS
[Tpaktnyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XHMHUHU H
pacyeTsl 10 YPaBHEHHSM XUMUYECKUX PEAKIUI.
OTHOocuTeNnbHBIE aTOMHAs U MOJIEKYJIsIpHas Maccbl. MounsipHas macca. Konnuectso 1
BelecTBa. MaccoBasi J10Ji BeliecTBa. 3aKOoH ABoraapo. MossipHblii 00bEM Ta30B.
OTtHOocHTeNbHAS MIIIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSAM XUMUYECKUX pEaKLUN
C HUCIOJB30BaHWEM MacCCOBOW JIOJIM BeEIIEeCTBA, 00beMa (HOpMalbHBIE YCIIOBHUS)
ra3oB, KOJIUYECTBA BELICCTBA
Tema 1.2. Coaepxanue yueOHOIro MaTepuaJia 2 OK 01
Ilepuoguyeckuit 3akoH | TIpakTHYecKHe 3aHATHS OK 02
2t [Tepromuaeckast [Ipaktuyeckas pabota Ne2. «M3ydeHne MepUOAMYECKHX 3aKOHOMEPHOCTEH M MX IK 3.1
CUCTEMa  XUMHYECKHUX | B3aMMOCBS3H CO CTPOCHHEM ATOMOBY.
snemenToB /. W. | Tlepuommueckass cucrema xumuueckux osnmementoB J[.M. Mengeneesa. Casi3b
MenneneeBa, uX CBS3b MIEPUOIUYECKOr0 3aKoHa M Ilepmonnueckol CUCTEMBI XMMHUYECKHX JJIEMEHTOB C )
C COBPEMEHHOI COBPEMEHHOM TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHMS CBOMICTB
TEOpHUen CTPOCHMS | XMMHUYECKHX JJIEMEHTOB, 00pa3yeMblX HMH MPOCTBIX M CIOXHBIX BEIIECTB IO
aTOMOB rpynnaMm u mnepuonaM Ilepumoauueckoll cucTembl. 3HAuU€HUE NEPUOAMYECKOTO

3aKOHA M CUCTEMbI XUMHUYECKuX 3emMeHToB [[.1. MeHnneneeBa B pa3BUTHHN HAYKH.
yCTaHOBHCHI/Ie CBs3HU MC)K,Z[y CTpOCHI/IeM aTOMOB XHUMHYCCKHUX JJICMCHTOB H

14




MEPUOJINYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COCIUHECHUI B
COOTBETCTBUM C mnoJioxkeHuem llepuonnueckoi cucremsl. PelieHne NpakTUKO-
OpPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHU Ha XapaKTepHU3aIUI0 XHUMHUYECKUX
9JeMeHTOB «MeTtajuinueckue / HEMETALIMYEeCKHE CBOMCTBA XMMHUYECKHUX
3JIEMEHTOB B COOTBETCTBMU C HMX DJJIEKTPOHHBIM CTPOCHHEM U IIOJOKEHUEM B
IIEPUOIUYECKON CHUCTEME XUMUYECKHX ieMeHToB [ M. MenneneeBay

Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJa OK 01
Crpoenue BELIECTBA CrpoeHue BelecTBa. XUMUYECKas CBA3b. Bubl XuMuueckoi cBsi3u (KOBaJeHTHas
U NIpUpOJa XUMMHYECKON HEeMoJIsIpHas M TMOJspHas, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs
cBsi3M. MHoOroobpasue KOBAJICHTHOH XWUMHUYECKOW CBsi3M (OOMECHHBIH H JOHOPHO-aKIENTOPHBIN).
BELICCTB Bonoponnas  cBsa3b.  BaneHTHOCTB.  OJileKTpoOTpHULATENBHOCTh.  CTENeHb
okucyeHus. oHbl: KAaTHOHBI U aHWOHBI
IlpakTn4yecKkue 3aHATUA
[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MPUPOIa XMMUUECKOH CBSI3N».
JleMoHCTpauuss MOAeNIed KpUCTANIMYECKUX PELIETOK: MOHHOM (XJ0puI HaTpus),
aToMHON (rpaduT © anMmas), MOJIEKYJISIpHOM (YIJIEKUCHBI ra3, Hox),
METaITNYeCKON (HaTpuii, MarHuif, Mens). PelneHne mpakTHUuecKuX 3alaHUN Ha
COCTaBJICHHE 3JIEKTPOHHO-Tpaduueckux Gopmys 3eMeHToB 14 neprnoion
Tema 1.4. Coaepxanue y4eOHOro MaTepuaia OK 01
Knaccudukanus, Knaccudpukanus Heopranuueckux BemiecTB. HomeHKkiaTypa HEOpPraHUYECKUX OK 02
u HOMEHKJIATypa BEIIECTB (OKCHIBI, THUIPOKCH/IbI, KHCIOTHI, COJM). BerecTBa MOJEKYyISIPHOTO U
HEOPraHUYECKUX HEMOJIEKYJISIPHOTO CTPOEHHUSI. ArperaTHble COCTOSIHUSI BEIIECTBA.
BELIECTB Kpucrannmuueckue 1 aMmop¢HbIe BelleCTBa. 3aKOH MOCTOSIHCTBA COCTABa BEILIECTBA.

Tunsl  KpUCTAJUIMYECKUX  pEIIeTOK  (aToMHasi, MOJIEKYJspHas, HWOHHAasi,
MeTajulnyeckas). 3aBUCHMOCTh CBOMCTBA BELIECTB OT THMA KPHUCTATUYECKOM
pEIETKU

IIpakTuyeckue 3aHATHS

[MpakTuueckas pabora Ne4. «HomMeHKIaTypa HEOPraHUUECKUX BEIIECTBY.

Pemenne mpakTHYECKHMX 3aJaHWM TO KJIaccH(HWKAlWMKA, HOMEHKJIAType |
XUMHYECKUM (opMyaM HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHBIH
ra3, yrJICKUCIBIA Ta3, aMMUakK, TallleHas W3BECTh, HETallleHash M3BECTh, MUTHEBAs
cola W JApYyrux): Ha3BaHus BemecTB 1o MexayHaponHo (MIOITAK) wnm
TPUBHAJIBHON HOMEHKJIAType U COCTaBJICHHE (QOPMYJbl XUMHUYECKUX BEIIECTB,
onpezeNieHue MPUHANICKHOCTH K Kiaccy. [lonck mHpOpMaImy mo Ha3BaHUSM,
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UIAeHTUPUKATOPAM, CTPYKTYPHBIM opMyliaM. AHAIN3 XUMUYECKOH uHpopmanuu,
MOJTy4yaeMoil M3 pa3HbIX HCTOYHHUKOB (CPEICTB MAaccOBOM HH(OpMAIUH, CETh
WunTepHer u apyrue)

Tema 1.5.
Turbr XUMHUYECKUX
peakuui

Conep:xanue yueOHOro MaTepuasia

Xumuueckas peakuusi. Kiraccuukanmsi XAMHYECKUX PEaKIUi B HEOPTaHUUECKOW 1
OpPraHMYECKON XUMHUH. 3aKOHBI COXpPAaHEHHS MAaCChl BEIIECTBA, COXPAHCHUS U
NpeBpamleHusl  JHEPTHHM  NPU  XUMHYECKHX  peakiusx.  OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC peaklnu (ypaBHECHUS OKHCICHUS-BOCCTAHOBJICHHSI, CTCIICHb
OKHCJICHHSI, OKHCJIHMTEIb W BOCCTAHOBHUTEJb, OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIC
peakuuu B TPUPOJE, TMPOU3BOACTBCHHBIX TMpOIECcCaX U IKUIHEACITCILHOCTH
OpraHU3MOB)

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Conep:xaHue y4eOHOro MaTepuaJa

CKOpOCTbh peakiuH, €€ 3aBHUCUMOCTh OT pa3jIMyHbIX (aKTOPOB: IPHUPOJIBI
pearupymomux BeleCTB, KOHIIEHTPAllMY Pearupyouux BEEeCTB, TEMIEPATYPhl U
IUTOIIAM PEAKIIMOHHOM MOBEPXHOCTU. TernaoBbie 3pGEeKThl XUMUYECKUX PEAKIIHA:
9K30- M DHHAOTepMUUeckue peakuuu. OOpaTuMble peakuuu. XUMHUYECKOe
paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS
(KOHILIEHTpalMsl peareHTOB WM NPOAYKTOB pPEaKIMM, JaBJIEHUE, TEMIIEparypa).
[Tpunanun Jle larense

HpaKTI/IquKI/Ie 3aHATHUSA

[IpakTuueckass pabota Ne5. «BnusHue pa3nuyHblXx (AKTOPOB Ha CKOPOCTh
XUMUYECKON PEAKLIUN.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUM Ha aHAIMU3 (PAaKTOPOB, BIUSIOLIUX
Ha MW3MEHEHUE CKOPOCTM XUMHYECKOW peakluuu. 3aBUCHUMOCTb CKOpPOCTH
XUMHUYECKOM pEaKIMU OT MPUCYTCTBUS KaTaau3aropa Ha IPHUMEPE PA3I0KEHUS
IIEpOKCUJA BOAOPOJA € IOMOILUBI AUOKCUIA MapraHua M Karajgassl. Pemenue
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHnuna Jle-Illatense
JUIsL HAXOXKICHUS HAIIpaBICHUs CMEIIEHUsS PAaBHOBECUS XMMHUYECKOM PEAKLUU U
aHaJIn3 (PaKTOPOB, BIUSIONIMX HAa CMEIIEHNE XUMUYECKOT0 PaBHOBECHS

OK 01
OK 02
[IK 3.1

Tema 1.7.

PactBopsl, Teopus
JJIEKTPOJIUTUYECKON
JUCCOLMAUU U HNOHHBIN
oOMeH

Conep:xanue yueOHOIro MaTepuaJia

PactBopel. Buabl pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOI'O  BELIECTBA.
PactBopumocte. Ilonstne o0 aucnepcHeIXx cucreMax. VICTHHHBIE M KOJIJIOWIHBIE
pactBopel. MaccoBast nons BemectBa B pacTtBope. Ilomatne o BomopogHOM
nokasarene (pH) pactBopa. Dnekrponuruyeckas nucconuanus. CuiabHbIe U ciaalble

OK 01
OK 02
OK 04
OK 07
IIK 3.1
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OJICKTPOJIMUTBI, HEBJICKTPOJIMTEI. PeaKHI/II/I HOHHOI'0 0OMeHa

JlaGopaTopHble 3aHATUSA

JlaGopaTtopHnas padota Nel «IIpuroroBieHrue pacTBOPOBY.

IIpuroroBnenue pacTBOPOB 3aJJaHHOM MAaCCOBOMW JIOJIEH PAaCTBOPEHHOI'O BEIIECTBA,
MIPOBEJICHUE PEaKIuii HIOHHOTO OOMEHa, OMpeieNieHUE Cpeibl PAaCTBOPOB BEIIECTB C
IIOMOUIbI0 YHUBEPCAJILHOTO MHJAUKATOpa (Kuciasg, HEUTpaibHas, IIEJI0YHas).
3aaHus Ha COCTABJICHHE MOHHBIX peakUuil. Pelenne npakTuko-opueHTUPOBaHHBIX
pacyYeTHBIX 3a/IaHHMI HA PAaCTBOPHI, UCIIOJIb3yeMbl€ B OBITOBOM U MPOU3BOJICTBEHHON
JESATEIbHOCTH YEJIOBEKA

KonTpoabHnas padora 1

CrtpoeHue BeliecTBa U XMMHUYECKUE peakiuu (o pasaeny 1)

Paznen 2. Heoprannyeckasi xumus

10

Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOICTBa
HEOPraHUYeCKUX
BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

Merauibl.  Ilonoxxenue wertamwioB B llepuoandeckord cucteMe XUMUYECKUX
anemMeHTOB. OCOOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX O0O0JIOYEK aTOMOB METAJUIOB.
O6mue gusudeckue cBoiictBa MeTayioB. CIIaBbl METAIUIOB. DJIEKTPOXUMUYECKUI
PN HaNpsDKEHWM METauioB. XHMHMYECKHE CBOMCTBA BA)KHEMIIMX METAJUIOB
(HaTpuil, Kanuii, KanblMii, MarHUi, aTFOMHUHHMA, [IUHK, XPOM, >KEJIe30, Melb) U UX
coequHeHnil. OO6mue crnocoObl MmonydeHus MeTamioB. [IpumMeHeHHe MeTanioB B
OBITY M TEXHUKE

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoanueckoil cUCTEME XUMHUYECKHX
anemeHTtoB .M. MeHneneeBa M OCOOCHHOCTH CTpOeHHUS aToMoB. Duznyeckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha IMpUMEpe KUCIOpOAa, CEpBI,
¢dochopa u yriaepona). XUMHYECKHE CBOWCTBA M IMPUMEHEHHE BaXXHEHIIMX
HEMETaJlJIOB (TaJIoTeHOB, Cephl, a3oTa, Qocdopa, yriaepoaa U KpeMHHUS) U HX
COEMHEHMH (OKCHIOB, KHCIOPOACOAEPKAUX KUCIOT, BOJOPOIHBIX COEANHEHNN).
[TprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI

XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEUIECTB (OKCHUIOB,
THAPOKCHJIOB, KHCIOT, cojedl u np.). ['eHeTmdeckas CBs3b HEOPTraHUUYECKHX
BEILIECTB, MPUHAIICKAIIUX K PA3IMYHBIM KjaccaM. 3aKOHOMEPHOCTU B U3MEHEHUHU
CBOWCTB TIPOCTBIX BEIIECTB, BOJOPOIHBIX COCIMHECHHH, BBICHIUX OKCHIOB U
TUAPOKCHUJIOB

OK 01
OK 02
OK 04
IIK 3.1
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IlpakTuyeckue 3aHATHS

[TpakTuueckass padora Ne6. «DUBHKO-XUMHYECKHE CBOWCTBA HEOPTaHUYECKHIX
BELLIECTBY.

CocrapiieHue ypaBHEHUM XUMHUYECKUX PEAKIUN C YJACTHEM IMPOCTHIX U CIOXKHBIX
HEOPraHWYECKHX BEUIECTB: METAJUIOB W HEMETAUIOB; OKCHUJOB METaJIOB,
HEMETAJJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTraHMYECKHX KHCIIOT, OCHOBAaHUHU W
aMmpOTEepHBIX THAPOKCHIIOB; HEOPraHMYECKHX COJIeH, XapaKTepU3YIOIIHX HUX
CBOMCTBA.

Pacuérel maccel BemiecTBa WIM 00BbEMa Tra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUHU BEIECTB,
pacuétel Macchl (00BbEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEaKLUU, €CIH OJHO
W3 BEILECTB MMEET NMPUMECH. PelieHne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha
CBOMCTBa, COCTaB, IIOJIyueHHE U O€30MacCHOE HCIIOJIb30BAHUE BaXKHEHIINX
HEOPTaHMYECKUX BEIISCTB B OBITY M TPO(HECCHOHAIBHON IEATEIIHPHOCTH YeJI0BEKa

Tema 2.2. Conep:xaHue y4eOHOIro MaTepmuaJia OK 01
Unentupuranus JlaGopaTopubie 3ansTHS OK 02
HCOPraHHYCCKHX JlabopaTtopHas padota Ne2 «nenTudukaiys HeOpraHMueCKNX BEIIECTBY. OK 04
BCILECTB Pemenne sKCrepUMEHTANBHBIX 3aJad IO XMMHYECKMM CBOWCTBaM METAIJIOB U

HEMETAJIJIOB, [0 PACIO3HABAHUIO M TOJYYEHHIO COEIUHEHMH METalioB U

HEMETaJJIOB (B3aMMOJICHCTBHE TMJIPOKCHAA ANIOMHUHHUS C PAacTBOPaMHU KHUCIOT U

mienouel,). Maentudukanus HEOPraHMYECKUX BEIIECTB C HCIIOJIIb30BAHMEM HX

(U3NKO-XMMHUYECKUX  CBOMCTB,  XapaKTepHBIX  KAYEeCTBEHHBIX  PEAKIMM.

KauecTBeHHble peakuuu Ha cyiab(par-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOHBI

METAJIJIOB U KATHOH aMMOHHS
KonTpoabHasi padora 2 | CBolicTBa HEOPraHMYECKUX BelecTB (10 pazaeny 2)
Pa3nea 3. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
Tema 3.1. Coaepxkanue yueOHOro MaTepuaa OK 01
Knaccudukanus, [Ipeamer opraHnueckoli XHWMHMM: €€ BO3HMKHOBEHHME, DA3BUTHE W 3HAYCHHE B
CTPOCHHE U | TIOJYyYEHUM HOBBIX BELIECTB M MaTepuaoB. Teopus CTPOEHMSI OPraHMUYECKUX
HOMEHKJIaTypa coenquHennii A.M. bytiepoBa, e€ ocHOBHbIE TOJ0KeHUsA. CTPYKTYypHbIE (HOPMYIIbI

OpraHn4YCCKUX BCIICCTB

OpraHMYeCcKHUX BewecTB. ['omosorus, wu3omepuss. XHUMHUYecKas CBS3b B
OpPraHUYECKUX COEIMHEHUSAX: KPAaTHBIE CBSI3H, G- U T-CBS3H.
[IpencraBnenne o KiaaccupUKAMM OpraHMyeckux BemiectB. HomeHnkiarypa
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OPraHWYECKUX COCAMHEHWH (CHUCTEeMaTHYecCKas) W TPUBUAJIbHBIE Ha3BaHUS
BOXKHEHIIMX NMPEACTABUTENIECH KIIACCOB OPraHUYECKUX BEIIECTB

IlpakTuyeckue 3aHATHS

[TpakTuyeckas padora No7. «HomeHKIIaTypa OpraHMYeCKHX BEIIECTBY.
O3HakomiieHHE € OOpa3laMH OpraHMYeCKUX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJCITUPOBAHUE MOJIEKY] OPraHWYEeCKHX BELIECTB, HAONIOJIECHHE U
OIMCAaHNE JEMOHCTPALMOHHBIX OINBITOB IO NMPEBPAILECHUI0 OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (IJIaBieHue, oOyrnuBaHue U ropeHue). CocraBiaeHHE IMOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BELIECTB OT/ENbHBIX KJIACCOB,
UCIOJIb3YSl MX Ha3BaHUS IO CHCTEMaTHYECKOW M TPUBUAIBHON HOMEHKIIAType
(aTHIIEH, aleTHIIeH, MIMIEepuH, heHo, popManbierns, yKcycHast KUCIO0Ta, [IIULUH).
Pacuersr mpocteiimielt  Gopmynbl  OpraHMYECKOM  MOJIEKYNBI, HMCXOAS U3
AJIEMEHTHOTO0 cocTaBa (B %)

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YraeBogopoapl W HX
MPUPOJHBIE HUCTOYHHUKHU

Conep:xanue yueOHOro MaTrepuaa

[IpenenbHble yraeBonopoAb! (aJIKaHbl): COCTaB U CTPOECHUE, TOMOJIOTUUECKUN PS.
MertaH u 3TaH: cOCTaB, CTPOCHHE, (PU3NUYECKUE U XUMHUYECKHUE CBOWCTBA (peaKkIuu
3aMeleHUs] U TOPEHUs ), OJIyYeHHE U IPUMEHEHHE.

HenpenenbHble yrieBoaopoibl (aIKEHbl, alKaJUEHbl, aJTIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PSALl. DTUIIEH U MPOMMUIECH: COCTaB,
CTpoeHHe, (QU3MUYEeCKHe ¢ XHUMHUYECKHME CBOICTBa (peakuuu THAPUPOBAHUS,
TaJIOTEHUPOBAHUS, THUApATAIllUH, OKUCJICHUS W TOJUMEPH3ALMU) TOJIyYCHHE U
MIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metunOyTaauen-1,3, XUMUYECKOe CTpOeHHE, CBOMCTBA
(peakuus TOTMMEpU3AllUM), TpPUMEHEHWEe (N1 CHHTe3a TMPUPOJHOTO U
CUHTETHYECKOTO KaydyKa M Pe3UHBI).

ATNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHHA psif. AICTUIICH:
COCTaB, XUMHYECKOE CTPOCHHE, (PU3MUECKHE M XWMHUYECKHE CBOWCTBa (peakIuu
TUAPUPOBAHUSA, TaJOT€HUPOBAHUA, TUAPATALMM TOPEHUs), [MOJYYeHUE U
MpUMEHEeHHE (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIi CBAPKH U PE3KHU
METaJUIOB)

Apomarnyeckue yrieBoaopoab! (apeHbl). beH301 M TOlIyod: cOCTaB, CTPOEHHE,
($bU3MYeCKre U XMMUYECKHE CBOMCTBA (PEaKIMK rajJoreHUPOBAHUS U HUTPOBAHUS),
NOJTyYeHHEe U NMpUMeHeHHe. TOKCHYHOCTh apeHOB (BIMsHUE OEH30JIa HA OPraHU3M

OK 01
OK 02
OK 04
IIK 3.1
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yesoBeka). ['eHeTHYeckasl CBS3b MEXKIY YIJIEBOJAOPOIAMH, MPUHAICKAIIAMH K
Pa3INYHBIM KJIACCaM.

[TpupoaHble UCTOYHHUKH YIIIEBOAOPOOB. IIpUpoaHbIi Ta3 U MomyTHbIE He(TAHBIC
ra3el. Hedts u e€ mpomcxoxnaenue. CrocoObl mepepaboTku HeTH: TMEPEroOHKa,
KPEKMHT (TePMUYECKUH, KaTaJIUTHYECKHUil), muposu3. I[IpomayKThl mepepaboTKH
He(bTI/I, ux INPHUMCHCHUC B MMPOMBIINIJICHHOCTH
1 B ObITY. KaMeHHBII yroyib ¥ MPOAYKTHI €ro MepepaboTKH

Tema 4.2.
DU3NKO-XUMUYECKHE
CBOMCTBA yIJI€BOJOPOIOB

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTropHble 3aHATUSA

JlaboparopHast pabota Ne3 «CBoiicTBa YIIIEBOAOPOIOBY.

TpuBnanbHas ¥ MEKIyHApOJHAS HOMEHKJIATYpa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI
MONyYeHUsT YrIeBoAopooB. llomydeHue »STHIEHA W H3Yy4EHHE €ro CBOWCTB.
MopenupoBaHie MOJIGKYJl M XUMHUYECKUX IPEBpAICHUH YTIIEBOJOPOJIOB (Ha
MpUMepe 3TaHa, STHIICHA, alleTHJICHA U JIP.) U TaJIOTCHOITPOU3BOTHBIX

OK 02
OK 04

Paznen 5. Kucaoponocoaep:kanye oprannieckne coenHeHus!
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Tema 5.1.
Cruptel. ®enon

ConepxaHue y4eGHOro MaTepuaJjia

[IpenenbHble OAHOATOMHBIE CIUPTHI (METAHOI U 3TaHOJ): CTPOEHHUE, PU3NUECKUE U
XMMHUYECKHE CBOWCTBA (peakiMM ¢ aKTUBHBIMH METaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
rOpeHue), NpUMeHeHue. BoJoponaHble CBA3M MEXKIYy MOJIEKYJIaMH CIUPTOB.
®dusnonorunyeckoe 1eNCTBUE METAHOJIA U ITAHOJIA HA OPIaHU3M YEJI0BEKa.
MHoroaToMHbI€ CIIUPTHI (3TUJICHIVIMKONIb U TIHULEPHH): CTpOEHUE, (PU3UUECKUe U
XUMHUYECKHE  CBOMcTBa  (B3aMMOAEHMCTBHE €O  IIEJOYHBIMHU  METAJUIAMH,
KayecTBEHHAasl PeaklMsg Ha MHOTOATOMHBIe cniupThl). dusnonornyeckoe neicTeue
Ha OpraHu3M uenoBeka. [IpuMeHenne riuuepuHa u TUICHTJTUKOJI.

®enon. CTpoeHHE MOJEKYNbl, (U3UYECKHEe W XHUMHYECKHE CBOWCTBa (eHoa.
TokcuyHocTh (eHona, ero (U3MOIOrM4ecKoe IEHCTBUE HA OPraHU3M 4YeJIOBEKa.
ITpumenenue peHona

OK 01
OK 07

Tema 5.2.
AJBIeTHIbI.
KapOoHOBBIE KHCTOTHI.
Crnoxubie 3¢upsl

Coaep:xaHue yueOHOro MaTepuaJia

Anpaerunpl M KETOHBI ((popManbIerui, aneTaabJerH, aleToH): CTPOEHHUe,
¢bu3nuecKkue W XMMHYECKHE CBOWCTBA (peaklMH OKUCICHHS W BOCCTAHOBIICHUS,
KadeCTBEHHBIC PEAKIIHH ), TIOJTyYCHHUE U TPUMECHECHHE.

OAHOOCHOBHBIE TMpeAeTbHbIE KapOOHOBBIC KHUCIOTHI (MypaBbUHAs U YKCYCHas
KHCJIOTHI): CTpO€HHE, (PU3WYECKUEe M XHMHUYECKHE CBOHCTBa (00IIHME CBOWMCTBA
KHCIIOT, peakiysi dTepudukanuu), noiydyeHue u npumeHenue. CreapwHOBas U

OK 01
OK 02
OK 04
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OJICMHOBAsi KMCJIOThl KaK IPEACTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbuIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUE.

Crnoxsble 3(Upbl Kak NPOU3BOAHBIE KAapOOHOBBIX KHCIOT. I'MIPOIU3 CIIOXKHBIX
s¢upoB. XKupel. I'maponus sxupos. IIpumenenue xupoB. buonormueckas posb
KHUPOB

Tema 5.3. Coaeprxanue yueOHOro MaTepuaJa OK 01
VrieBoanl VYrieBonpl: cocTaB, KiIacCH(pUKAIMSA YriaeBOAOB (MOHO-, M- W TOJUCAXAPHJIBI). OK 02

I'moko3a — mnpocreimii MoOHOCaxapua: OCOOEHHOCTH CTPOECHHSI MOJEKYJIBL, OK 04

¢u3nyeckue U XMMUUYECKHE CBOMCTBA INIIOKO3bI (B3aWMOJICHCTBHE C MIAPOKCUIOM

meaun (II), oxucnenne amMmuayHbIM — pacTBOopoM  okcuga cepebpa (),

BOCCTAQHOBJICHHE, OpO’KEHHE TIIJIIOKO3bl), HaXOXJEHUE B NPUPOAE, NPUMEHEHHE

[JIIOKO3bl, OMOJIOTMYECKAass POJb B JKU3HEIEATENBHOCTH OpraHu3Ma 4YeJOoBEKa.

®dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Caxapo3a — mpeAcTaBUTENb IUCAXapUAOB, THAPOJU3 Caxapo3bl, HAXOXKICHHUE B

IPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal M ILEJUTI0JI03a Kak MpUpoAHble noaumepsl. CTpoeHue

KpaxMana M Ie/UIIoNIo3bl, (u3nueckue M XMMHUYECKME CBOMCTBa Kpaxmala

(ruaponus, KauecTBEHHAs! peaKIys C HOJIOM)
Tema 5.4. Coaepxanue yueOHOro MaTepuaa OK 01
DU3NKO-XUMUYECKHE IIpakTHyecKkHe 3aHATHS OK 02
CBOWCTBA [Ipaktuuyeckas  pabora  Ne8. «HomeHnknarypa  KuCIOpoaocOAepkKaInux OK 04

KHUCJIOPOI0COACPKAIINX
OpraHU4YeCKHUX
COE€IUHEHUN

OpPraHUYECKUX COCAUHEHUI».

TpuBnanpHas U MeXIyHapoJHas HOMEHKJIAaTypa, XUMHUYECKUE CBOWCTBA, CIIOCOObI
MOJIy4YEHHUsI CIUPTOB U (DEHOJIOB, KApOOHOBBIX KHUCIOT U 3(UPOB, albIETUIOB U
KeTOHOB. COCTaBJICHHE CXEM PeaKIMi (B TOM YHUCIIE M0 MPEI0KEHHBIM 1IeTT0YKaM
MIPEBPALICHHI ), XapaKTePU3YIOIINX XUMUYECKHUE CBONCTBA KHCIOPOI0COAEPKAIINX
OpPraHUYECKUX COEANHEHUN

[IpakTnueckass pabora Ne9. «Xumumyeckue u©  ¢QU3NYECKHE  CBOMCTBA
KHCIIOPOIOCOIEPKAIINX OPTAHUYECKUX COSTMHEHUS.

[IpoBenenue, HAOMIOACHHE W ONMHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YeCTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKHCIEHUE STaHOJa
okcugom wMemu (II)), MHOrOaToMHBIX CHUPTOB (B3aWMOJCHCTBUE TJIUIEPHHA C
ruapokcugom menu (1)), anprerunnoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxkcuaom wmemu (II), B3ammopeicTBHE Kpaxmaia C HOAOM),

21




‘ M3Y4YE€HHE CBOICTB pacTBOpPA YKCYCHOM KHCIIOTHI

Pasjen 6. A3oTcoaep:kaiye opraHudecKue coeIMHeHus 4
Tema 6.1. Copep:kanue y4eOHOIro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METUJIAMUH — NPOCTEHIINI MPEACTaBUTEIb aMUHOB: COCTaB, XUMUYECKOE OK 02
AMMHOKHUCIOTHI. cTpoeHue, (prU3nuecKre 1 XUMUYECKUE CBOMCTBA, HAX0XK/IEHUE B IPUPO/IE. OK 04
benku AMUHOKHCIIOTBI Kak aM(OTEpHble OpraHuveckue coenuHeHus. Dusnmueckue u

XMMHUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpuMepe TIiuuuHa). buonoruueckoe )

3HaYEHUE aMUHOKUCIOT. [lenTupl.

benku kak npupoansie nonuMepsl. [lepBuunas, BTopuyHas U TpeTUYHAs CTPYKTypa

OenxoB. XMMUYECKHE CBOMCTBAa OEJKOB: THAPOJN3, JACHATYpalusi, KadyeCTBEHHBIC

peaxkiuu Ha OeKu

IIpakTnyeckune 3aHATHSA

[Ipaktnueckas padora Nel(. «CBoicTBa a30TOCOACPKAIMIUX OPraHUYECKUX

COCIMHEHUI.

Ouznyeckue U XUMUYECKUE CBOMCTBA aMUHOB (PEaKIMK C KUCIOTaMH M TOPEHUs1) U 2

aMUHOKHMCIOT  (Ha  npumepe  mimuuHa). HabOmionenme u omnucaHue

JIEMOHCTPAIIMOHHBIX OIBITOB: JeHaTypamus OeIKOB NpHU HarpeBaHUU, I[BETHHIC

peakiuu 0eIKOB
Paspnen 7. BeICOKOMOJIEKYIPHbIE COCAUHEHUS 2
Tema 7.1. Coaepxanue yueOHOro MaTepuaa 2 OK 01
[Imactmaccel. IIpakTHYecKHe 3aHATHS OK 02
Kayuyku. Bonokna Ilpaktnueckas  pabora  Nell.  «CuHTre3, aHamuM3 ¥ KJIACCH(pHUKAIMS OK 04

BBICOKOMOJIEKYJIIPHBIX COECUHEHUI» IIK 3.1

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJEKYJSPHBIX COEIMHEHUI: MOHOMEp,

MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3ALNHU, CPEAHSST MOJEKyIspHas

Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —

MOJIMMEPU3AIHS U IMOJIUKOHICHCAIIHSL. 2

O3nakomiieHHe ¢ oOpa3laMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,

Kay4yKOB: IUIacTMAacchl  (MOJIMATUIICH, MOJIMIPONHUIEH, MOJUBUHUIXIOPU,

MOJIUCTUPON); HATypalbHBIH U CHHTETUYECKHME Kaydyku (OyTaJHeHOBBIA,

XJIODOIPEHOBBIM M HW30NPEHOBBIN); BOJOKHA (HaTypajibHble (XJIONOK, IIEPCTh,

mENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KallpoH U

JIAaBCaH)
KontpoabHasi padora3 | CrpykTypa M CBOMCTBAa OPraHMYECKUX BEHIeCTB (10 pa3aenam 3-7) 2
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IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAEpPKaAHMeE (COePKAHNE TPUKJIIATHOTO MOXYJIs)

Pa3znes 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B MOBCEIHEBHOM
Hu npodeCcCHOHAIBHON
JIESITEILHOCTH YSJIOBEKa

Copep:kanue y4eOHOIro MaTepuaa

[IpaBmia 53KOJOTUYECKH I€IeCO00pPa3HOr0 TOBEICHUsS B OBITY W TPYAOBOH
JEATEIbHOCTH B LEISAX COXPAHEHHUs CBOETO 3[0POBbs U OKPYXKArOLIEH NPUPOAHOU
Cpedbl, OMAaCHOCTb BO3JECWCTBUSI HA KUBBIC OPraHW3Mbl OPraHUYECKUX BEILECTB
OTJIENbHBIX KJIAcCOB (YIJI€BOAOPOABI, CHUPTHI, (DEHOJNBI, XIOPOPTraHUYECKHE
MPOU3BOJHBIC, aNBJAETHABl U JIp.), T[OKa3aTeiab MPEeACbHO JIOMyCTUMOU
KOHLICHTPALIUU U €r0 UCITIOIb30BAHHE.

Ponp xuMum B 00ECHEUYEHHHM HKOJOTUYECKOM, SHEPreTHMUYECKOM U IHUIIEBOU
0€30MacHOCTH, PpA3BUTUM MEIUIMHBI, CO3JAaHMM HOBBIX MaTepHaioB (B
3aBUCHMOCTH OT BHUJAa NMPO(ECCHOHAIBHON NEATEIHPHOCTH), HOBBIX HCTOYHHUKOB
SHEpruu (ajJbTepHATUBHBIE UCTOYHUKU dHepruM). [loHsaTHe 0 HaydyHBIX METOJaX
MMO3HAHUS BEIECTB M XUMHYCCKHUX peaknui. [IpeacraBienus o0 oOImMUX HAyYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO TMOJYYeHHUs BaKHEHIIMX BEHIECTB (HAa MpuUMepax
MIPOM3BOJICTBA aMMHAaKa, CEPHON KHCIIOThI, METAHOJIA).

XuMus U 3[0pPOBbE 4UENOBEKa: TpaBuiia OE30MacCHOTO  HCIOJIb30BAHUS
JIEKApPCTBEHHBIX MIPENapaTroB, OBITOBOM XMMHH B TTOBCETHEBHOM KU3HU

IIpakTHYecKHe 3aHATHA

[Tpaktuueckas padora Nel2. «IIpuMeHeHNE XUMUUECKUX BEIIECTB M TEXHOJIOTHH C
yueToM Oynyuieit npodeccuoHanbHOM NesITeTbHOCTI.

Pemenne kelic-3amad 1Mo Temam: MHUIIEBBIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOIO
MUTaHUS, BAXHEWUIIME CTPOUTENIbHBIE W  KOHCTPYKLIMOHHBIE  MAaTEpHUaJbL,
CEJIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, KPAaCKH, CTEKIJIO, KEpaMUKa, MaTepUabl JIIs
AJIEKTPOHHMKH, HAHOMATE€pUAJIbl, TEKCTUJIbHBIE BOJOKHA, WCTOYHUKU DJHEPIUH,
OpraHWYEeCKHe M MHUHEpaJbHBIC YTOOpEHHUs, JICKAPCTBEHHBIE M KOCMETHYECKHE
mpemnapaTsl, OBITOBasS XHMHs, MaTepHallbl M3 HCKYCCTBEHHBIX W CHHTETHUECKUX
BOJIOKOH.

3amura: IlpencraBneHue pe3ynbTaTOB pelIeHHUs Keiic-3amady B ¢GopMe MUHU-
JoKJIaga (JomycKaeTcss UCIHOJb30BaHUE TIpadUyecKuX U MPEe3eHTAllMOHHBIX
MaTEpUAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 3.1

IIpome:kyrounas arrecrauus B popme 1uddepeHupoBaHHOrO0 3a4€Ta

Bcero

72
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMbBI YYEBHOM JUCIHUATIIIAHBI

3.1. Tpe6oBaHUSI K MUHUMAJIbLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecrneyeHu1o
Crnenuajn3supoBaHHasi Me0esIb U CUCTEMbI XpPaHEeHUS
Cton nabopaTopHbIil 1EMOHCTPALIMOHHBINA C HAJICTPOUKOH (C 3alUTHBIM,
XUMOCTOMKUM U TEPMOCTOUKUM TOKPBITHEM )
Cton yueHU4YecKuil (no konuvecmay 00yyarouuxcs)
CtTyn yuyeHUYeCKHH (no Koauvecmay 00yuarouuxcs)
Orseryumurenb
Jlocka Kj1laccHasi ¢ MHTEPaKTUBHOM TOCKOM (TTporpaMMHOe o0ecrieueHue, MpoeKTop,
KPEIUICHHS B KOMILJIEKTE)
Ctoi ¢ simuKaMu 711 XpaHeHUs/TyMOoU (pabouee mecmo npenooasameis)
Crtyn n/m (pabouee mecmo npenooasamerst)
[Hkad nms XpaHeHUs ¢ BBIABUTAIOIIUMUCS JEMOHCTPAITMOHHBIMU TTOJIKAMH
[lkad BRITSKHON
ArnTeuka yHUBEpCalbHas sl OKa3aHUs IEPBO MEAUIIMHCKOW TOMOIITN
Texuuueckue cpeacraa
WMHTEepakTUBHBIN POrpaMMHO-aINIapaTHbIA KOMILJIEKC CTAIMOHAPHBIN (ITpOrpaMMHOE
obecrieyeHue, MPOEKTOP, KPEerieHnEe B KOMILIEKTE)
[TepconanbHBIN KOMIBIOTED € Nepudepreit/HoOyTOYK (TUIIEH3MOHHOE TPOTPAMMHOE
oOecrieueHne, 00pa3oBaTEIbHBIM KOHTEHT U CUCTEMA 3allUThI OT BPEAOHOCHOU
uH(popMaIuu, TporpaMmHoe obecrieueHue s 1udpoBoii 1adboparopu, ¢
BO3MO>KHOCTBIO OHJIAH-0ITPOCa)
JJIeKTPOHHBbIE CPeACTBA 00y4YeHUs
DNEKTPOHHBIE CPENICTBA 00YUCHUS (1o pazoenam paboueli npocpammoi)
JleMOHCTPAMOHHBIE Y4eOHO-HATJIsIIHbIE N0CO0usI
CrnoBapu, CIpaBOYHUKHU, SHUUKIIONEIUS (10 XUMUYECKUM HAYKAM)
[TocoOus HATTISLAHOM DKCIIO3UIIHA
[lepnonnueckas cucrema xuMudeckux 3yeMmeHToB J[.M1. Menneneesa
DnexkTpoHHas uH(POpM.TabIUIa pACTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUM B BOJIE
JleMOHCTPaLMOHHOE 000pyAOBaHNe U NPUOOPHI A1 KaOnHeTa U 1adopaTopuu
[IITaTnB 1EMOHCTPAIMOHHBIN
JlaGopaTopHO-TeXHOJIOTH4YeCKOe 000PyA0BaHNe I/ Ka0uHeTa U J1a00paTOpuM
CrnupToBKa 1abopaTropHast
HaGop nocyasl 1 npuHayIexKHOCTEH JI71s1 paObOThI C MaJIbIMU KOJIMUECTBAMU BEILIECTB
JlaGopaTopHasi XumMu4ecKasi ocyjaa JJisi KabnHera v jjadopaTtopuu
KomrmiekT ko6 1eMOoHCTpalimOHHbIX
Ha6op npo6ok pe3nHOBBIX
KoMriekT MepHBIX UIUHIPOB CTEKISHHBIX
KoMIiekT BOpOHOK CTEKISTHHBIX
TpyOxa cTexiasiHHas
[Tpobupka
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[Tamouka cTekIIsTHHAA
[lItatuB asa npoOoUpoK
KoMIuiekT TepMoMeTpoB
Mopaenau (00beMHbBIE U IJIOCKHE), HATYPAJbHbIE 00beKThI (KOJJIeKINH,
XHMHYEeCKHE PeaKTUBbI) /51 KaOUHeTa U JjabopaTopuu
Habop nnst MoenupoBaHus CTPOCHUS aTOMOB U MOJIEKYJT
KoMIutekt komnekuui
OoopynoBanue Ja00PAHTCKOM KAOMHETA XUMHHU
Cryn n/m
[xad m1s xpaHeHus: yueOHBIX TOCOOUH
[kad nns xpaHeHUs XUMHUYECKHX PEaKTUBOB
[xad mis xpanenus 1adbopaTOPHOM MOCYABI/TIPUOOPOB
Pe3unoBbIE IEpUaTKN
KowMruiekT epiireid yist MBIThS JJaOOpaTOPHOM MOCYIbI

3.2. UugopmannoHHoe o0ecnieyeHne pean3alui NPorpaMmbl
Ilepeyens y4eOHbIX u3AaHMH, VHTepHeT-pecypcoB, JAONMOJHUTEIbLHON

JHUTEPATYPHI
OcHOBHBbIE HCTOYHHKH:
l. XuMusa : 0a30BBIA ypOBEHb : Y4YEOHHUK g O00IIe00pa3oBaTEIbHBIX
OpraHHU3alui, peanu3yonmx oOpazoBartesbHbIE IPOTPaMMBI CpeIHeTro

npodeccuonanpHoro obpaszoBanmss / [.E. Pymsmruc, ®@.I'. denpaman. — MockBa
IIpocsenienue, 2024. — 336c¢.

JlonoJIHUTEIbHbIE HCTOYHHKH:

1. JleBunkuii, M. M. KapnaBan monekyn: xumusi HeoObruHas 1 3abaBHast / M. M.
JleBunkuii. - Mocksa : AnbnuHa HOH-QuUKIIH, 2019

2. Komenesa, M. K. Obmias xumudeckasi TEXHOJIOTHS B IPUMEPAX, J1a00paTOPHBIX
pabotax, 3agadax u tecrax : yueonoe nocoobue / M.K. Komenesa. — 2-e uzn., nepepad. —
Mocksa : UHOPA-M, 2021. — 210 c. — (Bsicuiee o6pa3oBanue: bakanaBpuar).
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4. KOHTPO.JIb Y OLIEHKA PE3YJLTATOB OCBOEHUSI
OBIIEOBPA3OBATEJBLHOM JUCLHUIIJINHBI

KoHTpoip 1 onieHka pe3yabTaToB OCBOEHUSI 00LIe00pa30BaTENbHON AUCIUILINHEI

PacKpbIBAIOTCS Yepe3 TUCLUIUIMHAPHBIE pe3yiIbTaThl, HalpaBleHHbIE HA (POPMUpPOBaHUE

O6H_II/IX nu HpO(beCCI/IOHaJ'IBHBIX KOMIIETCHLIUM TI0 pasaciaM Hu TEMaM COJJACPIKaHUA

y4eOHOro maTepuana.

Oo6masi/mpogeccuoHanbHAS

THun oeHoOYHbIX

MPUMEHSTh 3HAHUS 00
M3MEHECHHUH KIINMarTa,
MIPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEVCTBOBATH B
YPE3BBIYAITHBIX CUTYAITUIX

IK 3.1. [IpousBoauTh
TEeKYIIUHN PEMOHT
ABTOMOOMJIBHBIX JIBUTaTEJEH.

Tema 1.2,1.6,1.7
Tema 2.1

Pazpen/Tema .
KOMIIeTEeHI U MepOonpusTHI
OK 01. Beibupats cnioco6sr | Tema 1.1-1.7
peuieHus 3aa4y Tema 2.1, 2.2
npodeccuoHaIbHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K Tema 5.1-5.4
Pa3JIMYHBIM KOHTEKCTaM Tema 6.1
Tema 7.1
TectupoBanue
Tema 8.1 v .
CTHBIH OIpOC
OK 02. Mcrionb30Bath Tema 1.2, 1.4, 1.6, 1.7 poc
Pemenne pacuéTHbix 3a1a4
COBpPEMEHHBIE CPE/ICTBA Tema 2.1,2.2
Haburonenue 3a xoqom
IMOMCKA, aHAIIN3a U Tema 4.1,4.2
BBITMIOJTHEHUSI IPAKTUKO-
HMHTEpHpeTauu Tema 5.2-5.4 .
OPUEHTUPOBAHHBIX 33/ IAHUM
uH(popMaluu, 1 Tema 6.1
[IpencraBienue pe3ynbTaToB
uH(pOpMaIMOHHBIC Tema 7.1
MPaKTUYECKHUX U
TEXHOJIOTHH /I BeIoHeHUs | Tema 8.1
. 71a00paTOpHBIX PaboT
3a/1a4 npodeccuoHaIbHON
[IpoBeneHne XUMUIECKOTO
NESTeTbHOCTH
JKCIIEPUMEHTA
OK 04. Tema 1.7 B
D¢ dexkTuBHO Tema 2.1,2.2
. KOHTPOJIbHBIX
B3aHMMOJICCTBOBATH U Tema 4.1, 4.2
pabort o
paboTath B KOJUIEKTHUBE U Tema 5.2-5.4
pazzenam IUCLHUILUIMHBI
KOMaHJe Tema 6.1
OreHKa caMOCTOSATETHEHO
Tema 7.1 BBIITOJIHEHHBIX 3a1aHUI
Tema 8.1 3amura peneHus Keic-3aaaq
OK 07. ConeiicTBOBaTH Tema 1.7 .
. (c yaerom Oymyteit
COXPaHEHUIO OKPYXKAIOLIEN Tema 5.1 N
npodecCuoHaTbHON
cpenbl, pecypcocOepexxenuto, | Tema 8.1
JeSATETbHOCTH)

Brinonnenue 3aganuit
MPOMEKYTOUHOM aTTECTallun
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