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IHOACHUTEJIBHAA 3AIINCKA
Xumus

Pabouas mporpamma oOuieoOpa3oBaTenbHON yuyeOHON IUCHMIIIMHBI «XHMHS» IpelHa3HauYeHa
JUIS U3YYEHHUs JAHHOM y4eOHOM JUCHMIUIMHBL B MPO(ecCHOHAIBHBIX 00pa30BaTEIbHbIX OpraHU3alusiX,
peanu3yomux o0pa30BaTebHYIO MPOrpaMMy CpelHero odmero obpa3zoBaHMs B IpeAesax OCBOCHUS
OCHOBHOH MpodeccHoHaNBbHON 00pa3oBaTenbHOI MporpaMmMbl Ha 6a3e OCHOBHOTO 00IIero o0Opa3oBaHUs
IIPYU IOATOTOBKE CIIELIUAIMCTOB CPEHETO 3BEHA.
[Tporpamma pa3paboTana Ha OCHOBE:
1. IlpumepHoil mporpamMMbl yueOHON TUCHMIUIMHBI «XHUMUs» (IpUMEpHas Mporpamma yTBEp)KJeHa Ha
3acemanuu  CoBera 10 OIEHKE COAEP)KAaHUS M KadyecTBa MPHUMEPHBIX pPadOYMX Mporpamm
00111€00pa30BaTENILHOTO M COLMAIBHO - TYMAaHUTAapPHOIO LHMKIOB CPEIHEro NpogecCuOHaIbLHOIo
obpazoBanus [Iporokon Ne 14 ot «30» Hos0pst 2022);

2. depepalbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENBHOTO CTAaHAApPTa CpeIHero olmero oOpa3oBaHWS,
YTBEPKACHHOTO MpukazoM MunuctepcTBa oOpa3oBanus u Hayku PD ot «17» mas 2012 roga Ne 413 (B
penaxiuu [Ipukasos Munnpocseuienust Poccuu ot «12» aBrycra 2022 1. Ne732);

3. @enepallbHOTO TOCYJAPCTBEHHOTO OOpa30BATENLHOTO CTaHIapTa CpPeaHEro NPOo(dheCCHOHATLHOTO
o0pa3oBaHMs IO IpOrpaMMmamM IMOATOTOBKH CICIIHAIMCTOB CPEIHEro 3BeHa 1o crneruanbHocTu 44.02.01
JomkoabHoe odpa3oBanue (yTB. Ipuka3zoM MuHucrepcta oopasoBanus U Hayku P® ot «17» aBrycra
2022r. Ne 743);

4. Pabouero yueOHoro miana, pazpaboranHoro B bY «PaxyXKHUHCKHII TOMTUTEXHUYECKUN KOJUICIHK» U
YTBEPKIEHHOIO MTPUKa3oM OT «27» utoHs 2023 roga Ne378.

[Tpu ocBoenun cnenuanbHoctu 44.02.01 [lomkojbHoe o0pa3oBanue ydyeOHas AUCHMILTAHA
«XUMHUS» HU3y4daeTcsl Kak 0a3oeaa ydeOHas AMCLUIUIMHA 0011€00pa30oBaTEeNbHOTO LHKJIA C YYETOM
npodeccnonansHOro oOpa3oBanus. YueOHast AUCUUIUIMHA u3ydaeTcs Ha | kypce. O6s3arenbHas yueOHas
Harpyska 72 Jaca.



1.MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOMN JUCHUIIIUHBI
Xumusa

1.1. Ob0aacTh npuMeHeHus1 padouell NPorpaMMbl

PaGouas mporpamMma y4eOHON AMCUMILIUHBI SBISETCS YaCThIO OCHOBHOM MpodeccrHoHaIbHON
00pa30BaTeNbHON MPOTpaMMBbl B COOTBETCTBUU ¢ DenepalibHBIM TOCYJAapPCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJIapTOM MO MOJATOTOBKE CIEIMAIMCTOB CPEAHEro 3BeHa 1o cnenuanibHocTH 44.02.01 JJomkoabHoe
o0pa3oBaHmue.

PaGouass mporpamma y4eOHON AMCUMIIMHBI MOXET OBITh HCHOJb30BaHA JAPYTUMHU
00pa30BaTENbHBIMA  YUPSKICHUSMHU, PEATM3YIONIMMHU  00pa30BaTEIbHYI0 MPOrpaMMy  CPEIHEro
poeCCHOHAIBHOTO 00Pa30BaHUS.

1.2. MecTo yueOHOH TUCHMILIMHBI B CTPYKTYpe Y4eOHOro MmjiaHa:

VYyeOnas TUCHUIUIMHA — «XUMUS», ABIIIETCS ~ YacCThIO mpeIMeTHOW  obmacTu
00111e00pa30BaTENLHOTO UK YUYEOHBIX AUCIUTIINH.

1.3. llesn yyeOHOV QUCHMILUIMHBI U TPeOOBaHMS K pe3y/jbTAaTaM OCBOEHHsSI y4eOHOi
AUCHUTINHBI:

Conepxkanue MNporpaMmbl y4eOHOW JUCHUIUIMHBI «XWMHUSD HANpaBlI€HO Ha JOCTHIXKEHUE
CJIEIYIOILUX LIeJIeH:

- (hopMUpOBaHKE Y O0YUAIOMIUXCS MPEACTABICHUS O XUMUYICCKOW COCTABJISFONICH €CTECTBEHHO-
HAay4YHOW KapTHUHbl MHpPa KakK OCHOBbl NIPHUHATUS PEIICHUH B JXU3HEHHBIX W IPOU3BOJCTBEHHBIX
CUTYyalHsIX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOJHOM CpELE.

3ajauu:

1) chopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX HPOLECCOB U
SABICHUM B  OKPYXalOIIEW cpelae, LEJOCTHOM HAydyHOM KapTHHBI MHMpA, B3aUMOCBSI3H U
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMsI COCTaBIATh (OPMYJbl HEOPraHWYECKUX U OpPraHUYECKUX BEILECTB,
YpaBHEHMsI XMMUYECKUX PEAKIMM, OOBACHATh UX CMBICI, UHTEPIPETUPOBATh PE3YIbTAThl XMMHUYECKHX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM NPOBEAEHUS MPOCTEHIINX XUMHYECKHX HKCIEPUMEHTAIbHBIX
UCCIIEJOBaHUM ¢ COOMIONCHNMEM NpaBHJ 0€30IacHOro OOpalleHusl C BEIeCTBaMH M JIaOOpaTOpHBIM
000py0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh MH(POPMALMI0O XUMHUYECKOIO XapakTepa U3 pa3iIMyYHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHUsI IPOTrHO3UPOBATH MOCIEACTBUSI CBOEH NEATEIBHOCTH U XUMHUYECKUX
IPUPOJHBIX, OBITOBBIX U IPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMHpPOBATH MTOHUMAHHUE 3HAYMMOCTH JOCTH)KEHUI XUMUYECKOW HAyKH M TEXHOJIOTUH /IS
pa3BUTHS COLMATIBHOM U IPOU3BOJICTBEHHOH cep.

IIpu peaqm3aunmu pas3jejioB Kypca YCTAHABJIMBAKTCH MEKIMCHUIUIMHAPHbIE ¢BA3U ¢ Y/I:
buonorus, ®usuka, OBX, BXX, Maremaruka, ['eorpadus, Dxonomuka, Mcropus.



IlnannpyeMsble pe3y/ibTaThl OCBOCHHS 0011e00pa3oBaTe/bHO JucHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon n [lnanupyemble pe3yabTaThl 0CBOCHHS AU CHUIIIHHBI
HAHUMEHOBaHUe Oobmue (1uunocmuvle u Memanpeomemuoie) JAucuMivinHapHble (npedmemuvie)
¢popmupyembIx
KOMIIeTEeHIM i
B yacTu TpyA0BOI0 BOCIMTAHMSA: - BIAAETh CHUCTEMOM XHUMHUUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OK 01. BsiOupath | - rotoBHOCTH K TpPYAy, OCO3HAHHE HEHHOCTH | OCHOBOIOJIATAIONINE TIOHATHS (XUMHUECKHUIl SIEMEHT, aTOM, dIEKTPOHHAS
CIoCO0bl  pelleHus MacTepCTBa, TPYIA0JII00HE; obojouka aroma, S-, p-, d-DJIEKTPOHHBIE OpPOWTAIIM aTOMOB, HWOH,
3a1a4 - TOTOBHOCTb K aKTHUBHOW JIESITEIILHOCTH | MOJIEKYJA, BAJIGHTHOCTh, JIEKTPOOTPUILIATEILHOCTh, CTEIIEHh OKHCIICHUS,
po(heCCHOHATBLHOM TEXHOJIOTHICCKOMN u COIIMAIPHON | XUMHYECKasi CBA3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00BEM,
ACATCJIBHOCTH HAIpPaBICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, | YIJIEPOIAHBIN CKeJeT, (YHKIMOHAJIbHAS TPYIIa, paauKal, H30Mepus,
[IPUMCHHUTCIBHO K | IIIaHUpOBAaTh M CAMOCTOSITEIBHO BBINOJHATh | U30MEPbI, TOMOJIOTMYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPOA- U
pas3iInIHbIM TaKyr JEATEILHOCTD; a30TCOJIEpIKAIINE COCIUHCHUs, OWOJOTMYECKH aKTHBHBIC BEIICCTBA
KOHTCKCTaM; - HHTEPEC K pas3IuYHbIM chepam | (yraeBoabl, KHUpbI, OETKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
npodeccnoHALHOM 1A TEIIFHOCTH, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS, KPUCTAUIMYECKAs PEeIeTKa, THIIbI
OBiajgeHne yHUBEPCAJbHBIMH Y4YeOHBIMM | XMMHUYECKUX peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,  IK30-U
NMO3HABATEJbHBIMU /IE/iCTBUSIMH: SHAOTEPMUYECKHE, PEaKIUM HOHHOTO OOMEHA), PAacTBOpP, DJICKTPOIUTHI,
a) 0a3oBble JIOTHYECKUEe JeHCTBUS: HEIJIEKTPOJIUTBI,  3JEKTPOJIMTHYECKAass  JMCCOLMALMS,  OKHUCIHTEIb,
- CaMOCTOSITEIIbHO (dbopMyIIMpOBaThH U | BOCCTAaHOBUTENb, CKOPOCTb  XUMHUYECKOM  pEaKIuH, XUMHYECKOE
aKTyalu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOCHHS

BCECTOPOHHE;
- YCTaHABJIWBATh CYIIECTBEHHBIM IPU3HAK WIIH
OCHOBaHUS JJIsi CpaBHEHUS, KiIacCH(UKAIHHA U
000011IeHHS;

- ONpEeNeNsTh IeNU JCSITeIIbHOCTH, 3a7aBaTh
rapamMeTpbl U KpUTEPUHU UX TOCTHKCHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
paccMaTpUBaCMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBbI B JICSITECIBHOCTb,
OIICHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB LEJISIM,
OIICHUBATh PUCKHU IMOCIIEICTBHUI N1€ATEIbHOCTH;

- pa3BuUBaTh KpPEATUBHOE MBIIUICHUE TpPHU
PEIICHNH KU3HESHHBIX MPOOIEM

0) 0a30BbIe HCCAEA0BATEIbCKHE TeHCTBHS:

- BJIaJCTh HABBIKAMH Y4€OHO-HCCIICI0BATEIIHCKOU

opraHuveckux BemecTB A.M. ByriepoBa, Teopus 3JIEKTPOIMTHYCCKOM
JaMccolManuy, —rnepuomuueckuii  3akon JI.LM.  MengeneeBa, 3aKoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJMUYECKUN S3bIK XHMHH,
(aKkToIIOTHUECKHE CBEJACHUS O CBOWCTBAaX, COCTaBE, IOJYYCHUH U
0€30MaCHOM  HCIIOJb30BAHUM  BAKHEHIIUX  HEOPraHHMYECKUX U
OpPraHMYECKUX BEIECTB B OBITY U MPAKTUYCCKON JEATSIbHOCTH YCIOBEKA;
- YMETh BBIABJISATH XapaKTCPHBbIC MPU3HAKA M B3aWMOCBS3b HM3YYECHHBIX
HNOHSTHUH, MPUMEHATH COOTBETCTBYIOIIME TOHATHS TPH  OMHUCAHUU
CTPOCHHUSI M CBOWCTB HEOPraHMYCCKMX M OPraHUYECKHX BEIICCTB U HX
NPEBPAIICHHIA; BBISBISATH B3aUMOCBA3b XMMUYECKUX 3HAHHUN C MOHATHIMHU
U MPE/ICTABJICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMETh HCIOJb30BaTh HAMMEHOBAHHMS XHMHUYCCKUX COCIAMHCHUUN
MEXKIYHApOAHOTO COK3a TEOPETUYECKOM U MNPUKIAAHON XUMHUH H
TPUBHAIBHBIC HA3BaHHWs BAXKHEHIINX BEIIECTB (ITHJCH, AalleTHIICH,
DIANEPHH, GeHo, GopMaIbICTHI, YKCYCHAs] KHCIOTa, TJIMIWH, YrapHbId




158 HpOGKTHOI\/JI JACATCIIbHOCTH, HaBbIKAMHA
paspenieHus mpoosem;

- BBIABIATH HPHYHMHHO-CJICICTBEHHBIC CBS3U U
aKTyaJII/I?;I/IpOBaTB 3aI{aqy, BBIABUT'AaThb FI/IHOTGSY
€¢  PpCIICHHUs, HAaxXOIUTh apPryMEHTBI IS
JI0Ka3aTeIbCcTBa CBOMX YTBEP)KICHUMU, 3aaBaTh
mapaMeTpsl U KPUTEPUH PEIICHHS,

- aHaHI/ISI/IpOBaTB HOJIyT-IeHHI)IG B XO0JI¢C peHIeHI/IH
3aJla4l PEe3yJIbTAaThl, KPUTHYCCKU OIICHHBATh HX
JOCTOBEPHOCTh, MPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMGTB HepeHOCI/ITB 3HAHUSA B HO3HaBaTeJH)Hy10
1 IIPAKTHYECKYIO 00J1aCTH KU3HEACITCIbHOCTH;

- yMeTb HHTETPUPOBATH 3HAHHUS U3 Pa3HBIX
IIPEeIMETHBIX 00J1acTel;

- BbIABUT'ATb HOBBIC naceu,
OPUTMHAJIBHBIC TIOIXO0/IbI U PEIICHHS;
- CIOCOOHOCTh X MCIOJIL30BAHUS B
MMO3HABATEIIFHOM M COI[MAJIBHOM MPAKTHKE

npeaiaraTh

ras, yrjieKucCiblii Tra3, aMMHUaK, ralieHas HW3BECTb, HETAIlICHAas W3BECTh,
MUTBEBAsI COJla W JAPYTUX), COCTABIATH (DOPMYJIBI HEOPTAaHHYECKUX U
OpPTaHMYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIIHI, OOBSICHATH UX
CMBICJI; TOJTBEPKIAaTh XapAaKTEPHbIE XUMHUYECKHUE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMHU  HJKCIIEPUMEHTAMH M  3alHUCSIMH  ypaBHEHUH
XUMHYECKUX PEAKIIU;

- YME€Thb YCTaHaBJIMBAaTh NPHUHAMJIEHKHOCTh U3YUCHHBIX HEOPraHUYECKUX U

OpraHMYECKHUX BEIIECTB K ONPENEJIEHHbIM KjlaccaM M rpynnam
COEIMHEHUI, XapakTEepU30BaTb HUX COCTAaB M BaKHEHIIME CBOWCTBA;
ONpeAeNsaTh BUAbl XUMUYECKHMX CBs3eM (KOBaJeHTHas, MOHHad,
METaJIJIM4ecKasi, BOAOPOJHAS), THUIBl KPUCTALIUYECKHX  PELIETOK
BEIIECTB; KIACCU(PHUIIMPOBATH XUMUIECKUE PEaKIUH;

- chopMupoBaTh MPEACTABICHUI: O XUMHUYECKOW COCTaBISIOLIEH

€CTECTBEHHOHAYYHOW KapTUHbI MUPA, POJU XUMHH B [MO3HAHUU SIBJICHUI
opupozabl, B (OPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBPHOH  TPAMOTHOCTH,  HEOOXOOMMOH Uil pEIICHHS
NPAaKTUYECKUX 3a7jad MU SKOJIOIMYECKM OOOCHOBAHHOIO OTHOLIEHUS K
CBOEMY 3/I0pPOBBIO U IIPUPOJHOM CpENE;

- YMETh IPOBOJIUTH PacyeThl MO0 XMMUYECKUM (GOpMyJiaM U ypaBHEHHIM
XUMHWYECKHX pEAaKIUi C HWCHOJIb30BaHWEM (DU3MYECKHX BEIMYMH,
XapaKTepU3YIOIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaccChl,
oObemMa (HOpPMaJbHBIE YCJIOBUSI) Ta30B, KOJMYECTBA  BELIECTBA,;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JJISl IPUHATHUS PELICHUN B
KOHKPETHBIX J>KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U HUX
IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
cpeacTBa IIOMCKa,
aHajIu3a u
HWHTEpIpeTaIuu
uHpOopMauu u
nH(pOpMaAITMOHHBIC
TEXHOJIOTHH IS

B o6s1acTH HEHHOCTH HAYYHOIO O3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKM M OOIIECTBEHHON IpPaKTHKH,
OCHOBaHHOTO Ha aore KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOET0 MeECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SA3BIKOBOM U
YUTATEIbCKOM  KYyJIbTYphl ~ Kak  CpelcTBa
B3aMMOJCICTBUSL MEXKJy JIIOJABMHU M TIO3HAaHUs

- yMeTh IUIAHUPOBATh M BBINOJHATH XUMHUYECKHUH OKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, IOIYUYCHHE
STUJICHA U U3Y4YEHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha aJIbJICTUIbI,
Kpaxmal, YKCYCHYIO KHCJIOTYy; JeHaTypalus OEIKOB MpH HarpeBaHuw,
[[BETHBIC pEaKIMH OCJTKOB; IPOBOJIUTH PEAKIMM HOHHOTO OOMeEHa,
OTpEAeNATh Cpeoy BOJHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIMU Ha
cynb(dar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIIaTh
JKCIIEpUMEHTANIbHBIC 3amaun 1Mo Temam "Mertamibl" u "Hemertaminsl") B
COOTBETCTBUU C MPaBUJIAMH TEXHUKH OE30MACHOCTH TIPU OOpPANICHUH C
BElIeCTBAMH M J1aOOpaTopHBIM  000OpYJOBaHHEM;  MPEACTABISATh
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BBITIOJIHCHUA
npodeccrnoHaIbHOM
JeSTEIbHOCTH;

3aga4

MUDA;
- OCO3HaHHWE IICHHOCTH HAYYHOH JESTEIbHOCTH,

TOTOBHOCTh ~ OCYUIECTBISATh  IPOEKTHYIO U
HCCIIEI0BATEILCKYIO JEeSITENIbHOCTD
WHAMBUYAIbHO U B TPYIIIIE;

OBiajgeHne yHUBEpPCAJbHBIMH  Y4eOHBIMH

MO3HABATEJbHBIMH 1€l CTBUSIMH:

B) padoTa ¢ nH(popManHeii:

- BJIQJICTh HABBIKAMU TIOJTYYCHUSI HHPOPMALIUU U3
HUCTOYHUKOB pA3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh MOKWCK, aHAJIN3, CUCTEMAaTU3AIIIO
U HMHTEPHpETaryio HHPOPMAIUU  Pa3TUIHBIX
BUJIOB U (pOPM IIPEICTABIICHHUS;

- co37aBaTh TEKCTHl B Pa3jMYHBIX (opMaTtax C
YUETOM Ha3HaYeHHsS WHPOPMALUU U IICICBOU
ayIUTOpPUH, BHIOWpas ONTHMAILHYIO (opMy
MPEJICTABIICHUS U BU3yaIH3allUu;

- OIIGHWBaTh JOCTOBEPHOCTH, JICTUTHMHOCTH
uHpOpMAIIUK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaTbHO-3THYECKUM HOPMaM;

- WCIOJb30BaTh CPEJCTBa MH(MOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUHA B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX 33/Ja4 €  COOJIIOJIEHUEM
TpeboBaHuit SPrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, THTHEHBI, pecypcocOepexeHus,
NPaBOBBIX W JTHYECKUX  HOPM,  HOPM
nH()OPMAIMOHHON 0E301MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSI U 3AIL[UTHI
uHpopManuu, HHGOPMAITHOHHON 0€3011aCHOCTH
JMYHOCTH;

pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (OpME 3alucH ypaBHEHUN
COOTBETCTBYIOIUX PEAKINA U (OPMYIHPOBATH BHIBOABI HA OCHOBE ITHX
pE3yNbTATOB;

- YMeTh aHAJIM3UPOBATH XWMHUYECKYI0 HH(OPMAINIO, MOJYyYaeMylo W3
pa3HbIX UCTOYHUKOB (CPEACTB MaccoBOM mH(popmaluu, cetb HTepHeT u

Apyrue);

- BJaJeTh OCHOBHBIMH METOJIaMH HAyYHOTO T[IO3HAHUS BEUIECTB U
XUMUYECKUX  sIBIICHUM  (HaONIOJEeHWE, UW3MEpPEHHUE, OSKCIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI MO0 XMMUYECKHM (OpMYJiaM U ypaBHEHHSIM
XMMHUYECKMX peakUUil C HCHOJb30BaHHWEM (DU3MYECKHX BEJIMYMH,
XapaKTEePU3YIOIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl,
o0beMa (HOpMalbHblE YCJIOBHS) Ta30B, KOJIMYECTBA  BEILECTBA,
UCIIOJIB30BAaTh CUCTEMHBIE XMMUYECKNE 3HAHUS ULl IPUHATHS PELICHUN B
KOHKDETHBIX JKU3HECHHBIX CUTYyalUsAX, CBA3AHHBIX C BELIECTBAMHU U HX
IIPUMEHEHUEM

OK 04. 5¢ddexruBno

B3aMMOJICHCTBOBATh
" paborarb

B

- TOTOBHOCTD K CaMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIICIOBATEILCKOM, MPOEKTHOW M COLMAIbHOM

- yMeTh IUIAaHUPOBATh M BBINIOJHATH XUMHUYECKHUH OKCIEPUMEHT
(mpeBpallleHUsT OpraHUYECKHX BEUIECTB NPU HArpeBaHWU, IOIyYEHUE
STUJICHA U U3yUYEHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIUU Ha aJIbJICTHUIbI,
KpaxMajl, YKCYCHYIO KHCJIOTYy; JeHaTypalus OeJKOB MpH HarpeBaHuH,
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KOJIJIEKTUBE U | AESATEIbHOCTH; [[BETHBIC pEaKIMH OCJTKOB; TIPOBOJIUTh PEAKIMW HOHHOTO OOMeEHa,
KOMaH/IE; Osianenue YHUBEPCAJIbHBIMHU | ONIPEACNATh CpPENy BOJHBIX pPACTBOPOB, KAUYECTBEHHBIE PEAKIMU Ha

KOMMYHUKATHUBHBIMHU /Ie/iCTBUSIMH: cynbdar-, kapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS; peliaTh

0) coBMecTHAas JeATeJIbHOCTh: SKCIIEpUMEHTaNIbHBIE 3a7aun 1o Temam "Meramisl" u "Hemertamisl") B

- TMOHUMAaTh M WCIOJb30BATh IMPEUMYIIECTBA | COOTBETCTBUU C MPABUJIAMH TEXHUKH OE30MACHOCTH MpPU OOpalICHUH C

KOMaHIHOW ¥ MHIUBUYaTbHOU PabOTHI; BEIICCTBAMH ¥ JTAOOpPAaTOpPHBIM  OOOpYJOBaHHUEM;  IPEACTABIATH

- NPUHUMATh IeId COBMECTHON MAESTEeIbHOCTH, | Pe3yIbTaThl XMMHYECKOrO SKCIEpUMEHTa B (opMe 3amucH YypaBHEHHI

OpPraHHU30BBIBATE W KOOPIWHUPOBATH JEHCTBUS | COOTBETCTBYIOIIUX PEAKIUI U (HOPMYIHpPOBATH BHIBOJBI HA OCHOBE 3THUX

10 €€ JTOCTHKEHUIO: COCTaBJIATh IUIaH JEHUCTBUM, | pe3yJbTaToOB

pacmnpenensiarb pojid € Yy4ETOM  MHEHHM

YYaCTHHUKOB OOCYXIaTh Pe3yabTaThl COBMECTHOM

paboTsr;

- KOOpJIWMHHUPOBaTh U BBINOJHATH pPadOTy B

YCIOBUSIX  PEAIBHOTO, BUPTYaJIbHOTO "

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIATh IMO3UTUBHOE CTPATErHYECKOE

[IOBEJICHUE B PA3JIMYHBIX CUTYyaLHUsX, IIPOSABIATH

TBOPYECTBO 51 BOOOpakeHue, OBITh

WHULUATUBHBIM

OBianenue YHUBEPCAJIbHbIMH

peryJsiTUBHbIMHU ACHCTBUAMM:

') NPUHATHE ce0s U APYTHUX JIOaei:

- INPUHUMATh MOTHUBBI U aAPryMEHTBHI JPYTrUX

JIIOJIEH IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MPABO APYTUX JIOJEH

Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C

ITO3MLIMH IPYrOro 4eJIOBEKa,;

B 00/1acTH 3K0/710rH4€CKOr0 BOCIIUTAHMS - chopmupoBaTh MPEACTABICHHUSA: O XUMHUYECKOW COCTaBISIOLIECH
OK 07. - ¢(hOpMHPOBAHHOCTH IKOJOTUICCKOU KYJIBTYPHI, | €CTECTBCHHOHAYYHOW KAapTHHBI MUPA, POJIU XHUMHH B MMO3HAHUU SBICHUI
ConelicTBoBaTh IIOHUMaHUe BIIMSTHUSA COLIMAJILHO- | IPUPOABI, B (OPMUPOBAHWUU MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
COXPaHCHHUIO HSKOHOMHYECKUX MPOIECCOB HA  COCTOSHWE | QYHKIMOHAIBHOW  TPAaMOTHOCTH,  HEOOXOOUMOW Uil pEIICHHS
OKPYKAIOLICH CPCIBL, | MpUpOAHO M COLUMATBLHON Cpelbl, OCO3HAHME | MPAKTMYECKMX 3a1ad M HSKOIOTMYECKM OOOCHOBAHHOTO OTHOIIEGHHS K
PeCypecocOepereHHIo, | ro6ansHOro Xapakrepa AKOJIOTMYECKHUX | CBOEMY 3J0POBbIO U MPUPOIHOM CPEIIE;
HPUMEHATD 3HAHWA po0iem; - yMeTh cOOII0aTh MPaBUJIa IKOJIOTUYECKHU 1IeTIECO00Pa3HOT0 MOBEICHUS
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00 U3MEHEHUU

KJIMMarta, IMPpUuHIUIIbL

- IUIAaHWPOBAHUE W OCYIIECTBJICHUE JICUCTBUN B
OKpY>Kalolllel Cpele Ha OCHOBE 3HAHUS LEJeH

B OBITY W TPYJOBOM JESATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBbS
Y OKPYXKaloLIEeW MPUPOJHON CpElbl; YUYUTHIBATh OMACHOCTH BO3JICHCTBHUS

OepexIIMBOro YCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA; Ha O KMBBIC OpPraHU3Mbl OIPENEICHHBIX BEIIECTB, IIOHUMAas CMBICI
IIPOU3BOJICTBA, AKTHUBHOE HEIPUATUE JEUCTBUHM, IPUHOCSIIMX | MOKA3aTeNs IPENEIbHON JOIYCTUMON KOHIEHTPALUU
3pHEKTUBHO BpEJl OKpYXKaIoUIel cpene;
NIEHNCTBOBATH B - yYMEHHE TPOTHO3UPOBATH HEOIATONPHUATHBIE
4Ype3BbIYaHBIX 9KOJIOTMYECKUE ITOCIEACTBUS IPEAIPUHUMAEMBIX
CUTYyalUsIX; JNENCTBHMN, IPEAOTBPAILATh UX;

- paclIupeHue OIbITa JESATEIIBHOCTH

9KOJIOTMYECKOM HAIIPaBICHHOCTH;

- OBJIaJICHNE HABbIKAMH y4eOHO-

KCCIIEIOBATENBCKOM, MPOEKTHON U COLMATIbHOU

JESITENIbHOCTH;
IIK 2.1. | B yacT TPpy10BOI0 BOCIINTAHMSA - BIAACTh CHCTEMOM XMMHYECKMX 3HAaHHM, KOTOpas BKJIIOYAET:
Opranu3oBbIBaTh - TOTOBHOCTb K TpYyIy, OCO3HaHHME ILIEHHOCTH | OCHOBOIOJAraroliue MOHATHS (XUMUUECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
pasinyHbIe BU/JIbl | MACTEPCTBA, TPYAOIIOOHE; o0onmouka aroma, S-, p-, d-dJEKTpOHHBIE OpOWTATM aTOMOB, WOH,
JESATEIbHOCTH - TOTOBHOCTb K AaKTHMBHOH JI€ATEIBHOCTH | MOJIEKYJIA, BAJIEHTHOCTb, MIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHCIIEHUS,
(npeameTHas; TEXHOJIOTMYECKOMN 51 COIIMAJIHOW | XMMHUYeCKass CBSI3b, MOJIb, MOJISIpHAasE Macca, MOJSIPHBIH —00beM,
UIpOBas; TpPYAOBas; | HAIPABJIEHHOCTH, CIIOCOOHOCTh WMHUIMHPOBATH, | YIJIEPOAHBIM CKeNneT, (PyHKUMOHANbHAs TIpyINa, paguKal, H30Mepus,
II03HaBaTeIIbHAs, IJJAHUPOBATh M CaMOCTOATENBHO  BBINOJHATH | ©U30MEPHI, TOMOJIOTUYECKUM pPsAJl, TOMOJIOTH, YII€BOAOPOIbI, KHUCIOPOA- U
UCCIIEIOBATENIbCKAS U | TAKYIO I€ATEIbHOCTD; a30Tco/epKalllue COEAMHEHMs, OMOJIOTMYECKM aKTHUBHBIE BEILECTBA
IIPOEKTHAs - HHTEpEC K Pa3JInYHBIM cdepam | (YraeBoasl, KHUPBL, OENKH), MOHOMEp, IOJHUMEpP, CTPYKTYPHOE 3BEHO,
NESTEIbHOCTH; podecCHOHATILHOM 1A TEIbHOCTH, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMsI, KPUCTAJUIMYeCKas pPELIeTKa, THIIbI
XYZ10’KECTBEHHO- OBiajgeHne yHUBEpPCAJIbHBIMH Y4YeOHBIMM | XMMMUECKUX peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,  3K30-U
TBOpYECKas; NMO3HABATEJbHBIMHU ACHCTBUAMM: 9H/I0TEPMHUUYECKUE, PEAKLUU HOHHOTO OOMeHa), pacTBOp, 3JIEKTPOJIUTHI,
IIPOYKTUBHAs a) 0a3oBble JIOTHYEeCKHUe AeliCTBUSA: HEIJIEKTPOJIUTBL,  JJEKTPOJIMTHYECKAass  JAMCCOLMALMS,  OKUCIMTEIb,
JESTEIbHOCTD u|- CaMOCTOSITEJIBHO bopmynMpoBaTh U | BOCCTAHOBUTENb, CKOPOCTb  XMMMUYECKOM  pEakuuu, XUMHYECKOe
Apyrue) M OOIIeHHE | aKTyaIM3MpOBaTh MPOOJIEeMy, pacCMaTpuBaTh €€ | pABHOBECHE), TEOPHMH H 3aKOHBI (TEOpUS XHMHUYECKOTO CTPOCHUS
JETed  pPaHHEro U | BCECTOPOHHE; opranuueckux BemectB A.M. byriepoBa, Teopus 3I€KTPOIMTHUYECKOMN
JOIIKOJIBHOTO - yCTaHaBIMBATh CYLIECTBEHHBbIM IPU3HAK WIIM | [Uccouuanuu, nepuoanyeckuii 3akoH J[.M. MengeneeBa, 3akoH
BO3pacTa OCHOBAHHUS JUIsl CpaBHEHMs, KiacCU(UKALUM U | COXpAaHEHHs MAacchl), 3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHMUH,

000011IEeHHST;

- OmpelensaTh IEId JeATCILHOCTH, 3a/J1aBaTh
HapaMeprI 158 KpI/ITepI/II/I HUX OJOCTHUKCHUA,

- BBIABJISATH 3aKOHOMEPHOCTH W IMPOTHBOPEYHS B

(GaKkTOJIOTHYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IONYyYCHUU U
0e30macHOM  HCIIOJIb30BAaHUM  BAKHEHIIMX  HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY M MPAKTUICCKOMN JCSITEILHOCTH YEIIOBEKA;
- YMEThb BBIABIIATh XapaKTEPHbIC NMPU3HAKH W B3aUMOCBS3b HM3YYCHHBIX
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pacCMaTpuBaCMbIX SBJICHUAX,

- BHOCHUTH KOppeKTI/IBI)I B JACATCIIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEJISM,
OLICHUBATHb pI/ICKI/I HOCJIGLICTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuUBaTh KpPEATUBHOE MBIIUICHUE TPHU
pGHIGHI/II/I KN3HCHHBIX HpO6JI€M

0) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BIIQJICTh HaBBIKAMHU y4EOHO-UCCIICIOBATEIHLCKON
U TPOCKTHOH  JEATEIbHOCTH,  HaBbIKAMHU
paspenieHus mpoosem;

- BBIABJIATH TNPUYMHHO-CIICIACTBEHHBIE CBS3U W
aKTyaJII/I?;I/IpOBaTB 3aaaqy, BBIABUT'AaThb FI/IHOTGSY
€e pelleHus, HaxOIWTh apPryMEHTHl s
JI0Ka3aTeNIbCTBA CBOMX YTBEPKJICHUMU, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHaJ'II/ISI/IpOBaTB HOJIyT-IeHHI)IG B XO0I¢C pGHIGHI/IH
3a/1a4d Pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MCHEHUE B
HOBBIX YCJIOBHSIX;

- YMGTB HepeHOCI/ITB 3HAHUSA B HO3HaBaT€JII)Hy10
Y IPAKTUYECKYIO 00JIACTH KU3HEACATEIHHOCTH,

- YMETb HHTErPHUPOBATH 3HAHUS U3 pPa3HbBIX
MPEAMETHBIX 00J1acTel;

- BbIIBUT'ATHb HOBBIC naceu,
OpUTHHAJIBHBIC ITOIX0/IbI U PEIICHUS;
- CITOCOOHOCTE UX MCIIOIL30BaHUA B
MTO3HABATEIIBHOW U COITUATIBHOM MPAKTHKE

npeiaraTh

HNOHATUN, MPUMEHITb COOTBETCTBYIOLIME IMOHATHS NPU ONUCAHUU
CTPOCHHUSI U CBOICTB HEOPraHMYECKMX U OPraHWYECKUX BELIECTB M HUX
MIPEBPAILCHHI; BBISBIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUHM C MOHITUSAMU
U IPEJICTABIICHUSIMHU APYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB;

- YMETb UCIOJIb30BaTh HAMUMEHOBAHUS XUMHUYECKUX COEAMHEHUH
MEXKIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIAAHON XUMHUH H
TPUBHAJIbHBIE HA3BaHMsI BaXHEHIIMX BEUIECTB (ITHIIEH, alleTUJICH,
rIMIepuH, GeHo, GopManbaeru, YKCyCHasi KHCIO0Ta, TIIMIWH, YrapHbId
ra3, yrieKMCiblid ra3, aMMHAK, TallleHas W3BECThb, HEralleHas H3BECTb,
NUTHEBAs COJAa M JPYTUX), COCTABIATH (POPMYJIBI HEOPTaHUYECKHX U
OpPTaHMYECKUX BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIIHM, OOBSICHATH UX
CMBICJ; MOATBEPXKAAaTh XapaKTepHble XMMMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  HJKCIIEPUMEHTAMM M  3alUCSIMU  ypaBHEHUH
XUMHYECKUX PEAKIIUM;

- YMEThb YCTaHaBJIMBAaTh NPHUHAIJIEHKHOCTh U3YUCHHBIX HEOPraHUYECKUX U

OpPraHMYECKHX BEIIECTB K ONPEIEICHHBIM KjaccaM M TIpynmnam
COCIMHEHUH, XapaKTepu30BaTb HX COCTaB U BAXKHEHIINE CBOWCTBA;
ONpeAeNsiTh BUAbl XUMUYECKHMX CBs3eM (KOBaJeHTHas, MOHHad,
METaJUIn4YecKas, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX  PEIIETOK
BEIIECTB; KIACCU(PHUIIMPOBATH XUMUIECKUE PEaKIUH;

- chopMHpOBaTh MPEACTABICHUA: O XUMHUYECKOM COCTaBIIAIOLICH

€CTECTBEHHOHAYYHOW KapTUHbI MUPA, POJU XUMHH B [MO3HAHUU SIBICHUI
opupozabl, B (OPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBPHOH  TPAMOTHOCTH,  HEOOXOJMMOH  JUIi  pEIICHHS
IOPAaKTUYECKUX 3a7jad U SKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K
CBOEMY 3/I0pPOBBIO U IIPUPOJHOM CpENIE;

- YMETh IPOBOJIUTH PAacyeThl MO0 XMMUYECKUM (GOpMyJiaM U ypaBHEHHIM
XUMHYECKHX pEaKIUi C HCHOJb30BaHHWEM (DHU3MYECKMX BEIMYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaccChl,
oO0bemMa (HOpPMaJbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA  BELIECTBA,
UCIIOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS JJIsl IPUHATHUS PELICHUHN B
KOHKPETHBIX >KM3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C BELIECTBAMH U HUX
IPUMEHEHUEM

IIK 2.2. CosngaBarth
Pa3BUBAIOIIYIO

B yactu TPYAOBOIo BOCIIUTAHUS:
- T'OTOBHOCTb K Tpyay, OCO3HAHHC IICHHOCTH

- BJIAJICTH CHCTEMOM XHMHYCCKHUX 3HaHI/II>'I, KOTOpass BKJIKOYACT:
OCHOBOIIOJararomue 1moHATHUA (XI/IMI/I‘{eCKHﬁ QJICMCHT, 4TOM, JJICKTPOHHAA
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peAMETHO-
MIPOCTPAHCTBEHHYIO
cpeny IS
OpraHu3aIuu
Pa3IMYHBIX BHUJIOB
JESITEIILHOCTH it
o0LIeHUS nereu
paHHETO it
JIOIIKOJIBHOT'O
BO3pacta, B TOM
qucIe neren c
OTrpaHUYCHHBIMHU
BO3MOKHOCTSIMH
310pOBBSI.

MacTepCTBa, TPYI0II00HE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTHYECKOM u COLMAIbHON
HAIPaBJIICHHOCTH, CIIOCOOHOCTh HWHHIIMHPOBATH,
IUIAHUPOBATh W CaMOCTOSTEIBHO  BBIOJIHATh
TaKyIo JesITeIbHOCTD;

- UHTEpeC K pa3INYHbIM chepam
npodeccCnoHATBHOM IeATEITFHOCTH,
OBiaseHue YHMBEPCAJbHBIMH  y4eOHBIMH

NMO3HABATEJIbHBLIMH JIeliCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE J1efiCTBUS:

- CaMOCTOSITENIbHO ¢dbopmynHupoBaTh U
aKTyallu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIWBATh CYIIECTBECHHBIM IPU3HAK WIIH
OCHOBaHUS ISl CpaBHEHUS, KiIacCH(UKANMH U
0000IIIEHHS;

- ONpEeNeNsATh IeNU JCSITeIIbHOCTH, 3a7aBaTh
rapameTpbl U KpUTEPUHU UX TOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

-  BHOCUTh KOPPEKTHBBI B JICATEIHHOCTH,
OIICHUBAaTh COOTBETCTBHUE PE3YyJbTATOB IEJISIM,
OIICHUBATh PUCKHU IMOCJIECICTBHUI I€ITEIbHOCTH;

- pa3BuUBaTh KpPEATUBHOE MBIIUICHUE TPHU
PEIICHNH KU3HESHHBIX MPOOIEM

0) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBBIKAMU y4eOHO-HUCCIIeIOBATEIHCKON
U TPOCKTHOH  JEATEIbHOCTH,  HaBbIKAMHU
paspenieHus mpoosem;

- BBIABJIATH TNPUYUHHO-CIIEACTBEHHBIE CBS3U U
aKTyaJIM3UpPOBATh 3a7ady, BBIJIBHTATh THIIOTE3Y
€e pelleHus, HaxOIWTh apryMEHThl s
JTOKa3aTelIbCcTBa CBOMX YTBEPXKICHUM, 3a]aBaTh
rapaMeTpbl U KpUTEPUU PEIICHNS,

obOoyiouka aroma, S-, p-, d-2JMEKTPOHHBIE OPOWUTAIM aTOMOB, WOH,
MOJIEKYJIA, BAJIECHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, CTEIIEHb OKHCIICHHS,
XUMUYECKasi CBsA3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIH 00BeEM,
YIICPOAHBIA CKeNeT, (YHKIMOHAbHAS TpyIIa, pagukal, H30Mepus,
M30MEpBhl, TOMOJIOTHYECKUI Psi/l, TOMOJIOTH, YTJIEBOJOPOAbl, KUCIOPOI- U
a30TCOJEpIKAIINE COCIUHCHUsS, OWOJOTMYECKH AaKTHBHBIC BEIICCTBA
(yrneBoabl, XKHUpbI, O€NKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIWHEHMS, KPUCTAUIMYECKAs PEeIIeTKa, THIIbI
XUMHUYECKHX peakuuid  (OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIC, DK30-U
SHIOTEPMUYECKHE, PEaKIIUM HOHHOTO OOMEHA), PAacTBOP, DJICKTPOIUTHI,
HEDJICKTPOJIUTBI,  BJEKTPOJUTUYECKAs  JAUCCOIMALIMSA,  OKHUCIMTEINb,
BOCCTAHOBUTEIb, CKOPOCTh  XMMHYECKOM  pEaKIuH, XUMHUYECKOe
paBHOBECHE), TEOPHUU M 3aKOHBI (TCOPUS XHUMHYECKOTO CTPOCHUS
opranunyeckux BemiecTB A.M. BbyTiepoBa, Teopus 3IEKTPOIUTUUECKON
aucconuanuu, nepuoandeckuid 3akoH J[.M. MengeneeBa, 3akoH
COXpPAHEHHUS MAacChl), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHH S3BIK XUMUU,
dakTosornyecKkue CBEACHHS O CBOMCTBAaX, COCTaBe, IONYyYEHUU U
0e30macHOM  HUCIIOJIb30BAaHUM  BAKHEHIIMX  HEOPraHUYECKUX U
OpPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YETIOBEKA;
- YMETb BBIABIIATH XapaKTE€pPHbIC NMPU3HAKU W B3aUMOCBS3b H3YYCHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOIIME TMOHATHA NPU ONUCAHUU
CTPOCHUSI U CBOWCTB HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB M HX
MIPEBPAILCHUH; BBISBIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN C MOHSITUIMU
Y TIPE/ICTABIICHUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIOJIb30BaTh HAMUMEHOBAHUS XUMHUYECKUX COEAMHEHUH
MEXKIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIAAHON XUMHUH H
TPUBUAJBHBIE Ha3BaHHWS BAXKHCHIIMX BEHICCTB (ITHIICH, allCTHIICH,
TIMIepuH, GeHo, GopManbaeru, YKCyCHasi KHCIO0Ta, TIIHIWH, YrapHbId
ra3, yrieKucCiblid ra3, aMMHAaK, TallleHas W3BECThb, HEralleHas H3BECTb,
MUTBEBAsI COJla W JAPYTUX), COCTABIATH (DOPMYJIBI HEOPTaHHYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIIHI, OOBSICHATh UX
CMBICJI;, TOATBEPKAATh XapaKTePHbIE XWMHUUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU  HJKCIIEPUMEHTAMM M  3alUCSIMH  ypaBHEHUH
XUMHYECKUX PEAKIIUM;

- YMETh YCTAHABJIMBATH MPUHAJICKHOCTh M3YYEHHBIX HEOPTAaHMYECKUX U
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- aHaJM3UPOBATH IOJIyYEHHBIE B XOJI€ PELICHUS
3aJlaul pe3ysbTaThl, KPUTUYECKU OIIEHUBATh HX
JOCTOBEPHOCTb, INPOTHO3UPOBAaTh H3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETb IIEPEHOCUTHh 3HAHMs B IIO3HABATEIBHYIO
U IIPAKTHUYECKYI0 00J1aCTU KU3HEAESITEIbHOCTH;

- YMETb HHTEIpUpOBaTh 3HAHMS M3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIABUIATH  HOBBIE  HJEH,
OpPUTMHAJIbHBIE TIOJIXO/Ibl U PELICHMUS;
- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B
ITI03HABATEIIBHOW U COLIUAIbHOW ITPAKTUKE

npeajiaraTb

OpPraHMYEeCKHX BEIIECTB K ONPEACIICHHBIM KjlaccaM U TCpynnam
COCMHEHUH, XapaKTEpU30BaTh HX COCTAaB W BAXXHEHIIME CBOWCTBA;
ONpeAeNaTh BHABl XUMUYECKHX CBs3el (KOBaJeHTHas, WOHHa,
METaJUIMuecKasi, BOJOPOJHAs), THIIBI KPUCTAUIMUECKUX  PEHIETOK
BEIIECTB; KIacCU(DPUIIUPOBATh XUMHUYECKHE PEAKIUU;

- chopmupoBaTh TMPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIONIEH

€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJU XMMHUH B IO3HAHUU SIBICHUI
npupoabl, B (OPMUPOBAHMHM MBIIUICHUS W KYyJIbTYpPHl JIMYHOCTH, €€
(YHKIHMOHAJIBHOM  IpaMOTHOCTH,  HEOOXOOUMOM Ui pelleHHs
IPAKTUYECKUX 3a/lad U DSKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOHOU CpeELiE;

- YMETh IPOBOJIUTH PACUETHI M0 XMMUYECKHM (OpMYJiaM U ypaBHEHHIM
XMMHUYECKMX peakUUil C HCHOJb30BaHHEM (DU3MYECKHX BEJIMYMH,
XapaKTEePU3YIOIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAaccChl,
o0beMa (HOpMalbHble YCJIOBHS) Ta30B, KOJMYECTBA  BEILECTBA,;
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUSI JJIs IPUHATUS PELICHUN B
KOHKPETHBIX J>KM3HEHHBIX CHUTyalUsiX, CBSI3aHHBIX C BELIECTBAMM U HX
IPUMEHEHUEM.

IIK 3.2. Co3nmaBaTh
Pa3BHBAIONIYIO
MPEAMETHO-
MIPOCTPAHCTBEHHYIO
cpeny,
TTO3BOJISFOIIIYEO
OpraHu30BaTh
oOyueHue JeTel
paHHero u
JIOIIKOJIBLHOIO
BO3pacTta, B  TOM
YHCIIe JIeTel c
OTpaHUYCHHBIMHU
BO3MOYKHOCTSIMH
3I0POBbBS B
COOTBETCTBUU co
cnenuduroi

B yacTu Tpya0BOro BoCUTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAaHHE IIEHHOCTHU
MacTepCTBa, TPYIA0JII00HE;

- TOTOBHOCTh K AaKTHBHOH JeATEIbHOCTH
TEXHOJIOTHYSCKOM n COILIMAJILHOM
HaIPaBJIICHHOCTH, CIIOCOOHOCTh HWHHIIMHPOBATH,
IJIAHUPOBaTh M CaMOCTOSITENIBHO  BBITIOJIHATH
TaKyI0 JCSITEIIbHOCTD;

- UHTEpec K pa3INYHbIM chepam
npodeccnoHALHOM 1A TEIIFHOCTH,
OBjaieHHe YHMBEPCAJbHBIMH  y4eOHBIMM

NMO3HABATEJIbHBLIMH JIeliCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE J1efiCTBUS:

- CaMOCTOSITENIbHO ¢dbopmyIHpoBaTh U
aKTyallu3upoBaTh MpoOJieMy, paccMaTpHUBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBINM MpPHU3HAK WU

- BIAAETh CHUCTEMOM XHUMHUUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUM AJIIEMEHT, aTOM, JIEKTPOHHAs
o0Ooyiouka aroma, S-, p-, d-IMEKTpOHHBIE OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BaJCHTHOCTh, 3JIEKTPOOTPUIATEIHLHOCTD, CTENEHb OKUCIEHUS,
XUMHYECKasi CBsI3b, MOJb, MOJSIpHAas Macca, MOJISIPHBI 00beM,
YIICPOAHBIA CKeNeT, (YHKIMOHAIbHAS TpylIa, pagukal, H30Mepus,
M30MEpBhl, TOMOJIOTHYECKUH Psi/l, TOMOJIOTH, YTJIEBOJOPOIbl, KUCIOPOI- U
a30TCOJIEpIKAIINE COCIUHCHUs, OWOJOTMYECKH aKTHBHBIC BEIICCTBA
(yrneBoabl, XKHUpbI, O€NKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIWHEHMS, KPUCTAUIMYECKAs PEeIeTKa, THIIbI
XUMHYECKHX peakuuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE, 9JK30-U
HIOTEPMUYECKHE, PEaKIIUM HOHHOTO OOMEHA), PAacTBOpP, DJICKTPOIUTHI,
HEIJIEKTPOJIUThI,  3JEKTPOJIMTHYECKAass  JMCCOLMALMS,  OKHUCIHTEIb,
BOCCTAHOBUTEIb, CKOPOCTh  XMMHYECKOM  pEaKIuH, XUMHUUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUS
opranunyeckux BemiecTB A.M. BbyTiepoBa, Teopus 3IEKTPOIUTUUYECKON
aucconmanuu, nepuoaumyeckuid  3akoH [, MengeneeBa, 3akoH
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o0pa3oBaTebHOM
[IPOIPAMMBI.

OCHOBaHHS IS CpaBHEHHUs, KiacCHUPUKALUH U
000011IEeHHST;

- ONpenesATh IENHU JCSITCIBHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISBJISATh 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBbI B JICSITCIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IIEIISM,
OIICHUBATh PUCKH ITOCIICICTBHUI IEITEIbHOCTH;

- pa3BHBAaTh KpPEAaTUBHOC MBIILIICHUE IPH
pElICHUY )KU3HCHHBIX MMPO0OJIeM

0) 0a30BbIe HCCIeN0BaATEIbCKUE N1eCTBUA:

- BJIAJICTh HaBbIKaMHU y4eOHO-HMCCIICIOBATEIbCKON
U TPOSKTHOW  JEATCIBHOCTH,  HaBBIKAMHU
paspenieHus mpoosem;

- BBIABISITh TPUYMHHO-CIICIICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3aJavy, BBIJIBUTAaTh THIIOTE3Y
€e  pCIICHWs, HaXOMUTh apryMEHTBl  JUIS
JIOKa3aTelIbCTBa CBOWX YTBEP)KICHHUM, 3a]1aBaTh
napaMeTpsl U KPUTCPUU PEIICHHUS,

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJIE€ pEIICHUS
3a/la4ll Pe3yNIbTAaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHHS B IMO3HABATEIBHYIO
Y TIPAaKTHYECKYIO 00J1aCTH KU3HEACITCILHOCTH;

- YMETh HWHTETPUPOBATh 3HAHHMS U3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh  HOBBIC  HJICH,
OpPUTHHAIBLHBIC TIOJIXO/IbI U PEIICHHS;
- CIIOCOOHOCTH UX UCITOJIB30BAHUS B
II03HABATEJIBHON U COLIUAIIbHOW ITPAKTUKE

npeaiiaraTb

COXpPAHEHHUS MAacChl), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHH S3BIK XUMUU,
(GaKkTOJIOTHYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IONYyYCHUU U
0e30MacHOM  HCMOJB30BAaHUM  BAKHEWIIMX  HEOPTraHHMYECKUX U
OpPTaHMYECKUX BEIECTB B OBITY M MPAKTUICCKOMN JACSITEILHOCTH YEIIOBEKA;
- YMETh BBISBISATh XapaKTEPHbIE NMPU3HAKH U B3aUMOCBS3b H3YYCHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOIIME TMIOHATHA TP OMUCAHUU
CTPOCHHUS U CBOICTB HEOPraHMYECKMX U OPraHUYECKUX BEHIECTB M HUX
MIPEBPAILCHH; BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TOHITHSIMU
U TIPEJICTaBICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMEThb UCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUH
MEXIYHApOJAHOTO COK03a TEOPEeTUYECKOW U TMPUKIAAHOW XHUMHUU U
TPUBUAJBHBIE HAa3BaHMS BAXKHEHINIMX BEHIECTB (PTHIEH, AalleTUJICH,
rILepuH, GeHos, dopManbaeruji, YKCycHasl KUCIO0Ta, TJIMLIUH, yrapHbIid
ra3, yriieKUCJIbId ra3, aMMHAaK, TallleHas W3BECTh, HETalleHas H3BECTb,
NUThEBAsl COJla U JAPYTUX), COCTaBIATH (DOPMYJBI HEOPraHUYECKUX U
OpPTraHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIINM, OOBIACHITH UX
CMBICJ; TOATBEPXKAATh XapaKTepHble XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIUMHU  DKCIIEPUMEHTAMH M  3alHUCSIMH  ypaBHEHUH
XUMHUYECKHUX PEaKIIHii;

- YMETh YCTaHaBIIMBAaTh MPUHAIJICKHOCTh U3YUCHHBIX HEOPTraHUYECKUX U

OPraHMYECKHUX BEIIECTB K ONPENCIIEHHBIM KjlaccaM M Ipynnam
COCIMHEHUM, XapakTEepU30BaTb HX COCTAaB M BaXKHEHIIME CBOWCTBA;
onpeneNniaTh BHMJbBl XUMHUYECKUX CBsi3el  (KOBaJleHTHas, WOHHa,
METaJIJIMYECKasl, BOAOPOJHAs), THUIIBl KPUCTALIMYECKHX  PELIETOK
BEIIIECTB; KIACCU(PUIIMPOBATH XUMUUECKUE PeaKIuH;

- chopmupoBaTh TMPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIONIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUICHUS W KYJIbTYpPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPAMOTHOCTH,  HEOOXOAMMOW ANl  peIICHUS
IPAKTUYECKUX 3a/ad U DSKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0pPOBbIO U IPUPOJTHOM CPEJIE;

- YMETh IPOBOJIUTH PACUETHI MO0 XMMUYECKHM (OpMYJiaM U ypaBHEHHSIM
XUMHYECKHX pEaKIHi ¢ MCHOJIb30BaHUEM (PU3NYECKUX BEITUYHH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJWYECTBEHHONM CTOPOHBL: MAacChl,
o0bemMa (HOpPMalbHBIE VYCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA,
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HCIIOJIB30BaTh CUCTECMHBIC XUMHWYCCKUC 3HAHUA JJIA IPUHATUA pGIIIeHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBLIX CHUTyalHUsaX, CBA3AHHBIX C BCIICCTBAMH U HX
IMPUMCHCHHUCM.
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1.4. OGocHOBaHMe 0COOCHHOCTH CTPYKTYPHPOBAHUSI COAEP/KAHUA.

OcHoBy paboyeil mporpaMMbl COCTaBJISIET COJEp)KaHUE, COrJIaCOBaHHOE C TpeOOBaHUSIMU
(denepanbHOr0 KOMIIOHEHTa TOCYJApPCTBEHHOTO CTaHAApTa CPEIHEro oOImero odpazoBaHUs 0d306020
YpPOBHSI.

Pabora mo maHHOI mporpamMme NpeaycMaTpUBacT MIMPOKOE MCIOIH30BAaHUE aKTUBHBIX METO/OB
oOy4yeHus: JIEKIIMHU, CEMUHAPOB, MPAKTUKYMOB, 3aU4€TOB; CAMOCTOSTEIbHON paboThl 00yYarOmuUXcs U T. 1.
HaIpPaBJICHHBIX HA (OPMUPOBAHUE M PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH 00yUatOIIUXCsl.

B xomnemxke mist oOywarouuxces uHBanuaoB U jun ¢ OB3 co3mana Gez0apbepHasi cpena, Bce
MaTepHaIbl IIPEICTABICHBI B ICYaTHOM BH/IC.

1.5. Ucnonb3yemble negarorndyeckue TeXHOJIOTHH, MeTOAbl 00yUeHusl.

Ilenarornyeckune TeXHOJIOTHU:

-UKT;

-MHTEPAKTUBHBIC TEXHOJIOTUH;

- TUYHOCTHO-OPUEHTUPOBAHHBIE;

- mpobemMHOe o0yueHue (MmpoOIeMHOE U3I0KEHUE U IOUCKOBas Oecera);
- IPOEKTHBIE TEXHOJIOTUU;

- KOMMYHHUKATUBHO-/THATIOTOBBIC TEXHOJIOTHH.
Metoabl 00y4enus:

- HATTISITHBIA METOJT;

- 00BACHUTENBHO-UILTIOCTPATUBHBIN METOS;

- PEIPOAYKTUBHBIN METO]I;

- YACTHYHO IMOUCKOBBIN (IBPUCTUYECKUT);

- UCCIEA0BATEIbCKUN METO/I.

1.6. Yue0oHO - MeTOAHNYIECKHH KOMILIEKC.

- ®I'OC no criennansaocTu 44.02.01 JomkoJibH0e 00pa3oBaHme;

- IpUMEPHas MporpaMMa y4eOHON AUCIUIIITUHBI « X UMHUSD;

- KJICHJAPHO — TEMAaTHYECKOE TNIAHUPOBAHNUE;

- pa3gaToO4YHBIA MaTepUa;

- MPE3EHTAINH 10 TIPEIMETY

- xomiektT ®OC;

- y4eOHUK;

- METOJIMYECKUE PEKOMEHIAINH 110 BhInonHeHuto CP;

- METOJIMYECKUE PEKOMEHIAITNH 110 BBIMTOJTHCHHUIO MPAKTUICCKUX 3aHITHI/TA00PATOPHBIX 3aHITHIA.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOU JUCHUITIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThI

Bup y4yeOHoii paboThI Qovem uacos
Bcero: 74 u
Bo B3auMoeiicTBHU ¢ IpenogaBareiemM 72y
B TOM YHCJIE:
71a00paTOPHBIE 3aHSITHS 10u
MPAKTUYECKHUE 3aHATUS 28y
KOHTPOJIbHbIE pa0OThI 2y

WHJIMBHTyaJIbHBIA IPOCKT/KypcoBas padora -

[TpomesxyTouHas aTTecTanus o 00pa3oBaTeIbHON porpaMme B popme
ougppepenyuposarnnoeo 3auema

CamocTrosiTesbHasi padora 2y

Koncyabranumu -




2.2. TemaTnuyecKuil JIAH M coep:KaHue Y4eOHOH IMCUMILIHHBI_«XUMUA»

HanmenoBanue | Coaep:xxaHue yueOHOro MaTepuaJia (OCHOBHOE H IPO(ecCHOHAIBLHO-0PHMEHTHPOBAHHOE), O0beM yacos dopmMupyemsblie
pa3aesioB U TeM JladopaTopHbIe U NPaAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) KOMIIeTEeHI[UH
(OK u IIK)
1 2 3 4
Tema 1.1. Paznen Nel. OcHOBBI CTpOeHHsI BelIeCTBA 64
Crpoenue Coaep:xanue y4eOHOro MaTepuaJia 4u OK 01
aTOMOB 1. CoBpemenHasi Moe/Ib cTpoeHHsA aTOMa. CHUMBOJIMYECKUHN S3bIK XMMUH. XUMUYECKUI

XUMHYECKHX 3JIEMEHT. DNeKTpoHHas KoHpurypanus aroma. Knaccuukanus XaMIYeCKUX JIEMEHTOB (S-, 1

3JICMCHTOB U p-, d-31ementsl). BaneHnTHbIe 351eKTPOHBI. BaleHTHOCTh. DNEeKTpOHHAS TPUPOJIa XUMHUUYECKOM

pupona CBSI3U. DJIEKTPOOTPULIATEILHOCTD.

XHUMUYECKOI 2. BUabl XUMHY€ECKOH CBA3H (KOBa.HeHTHa;[, HOHHAas, METAJUINYECKas, BOHOpOI{Haﬂ) u 1

CBA3U CrocoObl ee 00pa3oBaHUs

3. IIpaktnueckoe 3ansatue Nel. Pewienue 3adanuit no meme «Cmpoenue amomos
XUMUYECKUX I]IEMEHMO6 U NPUPOOA XUMUYECKOU CEAZUN.
Pemenue 3aanuii Ha MCMOJB30BAHUE XMMHYECKOM CUMBOJIMKA M HA3BaHWUW COEAUHEHMH I10
HOMEHKJIAType MEXIYHApOJAHOTO COI03a TEOPETUYECKOM W NPUKIATHOW XUMHH U
TPUBHAIBHBIX HA3BAaHUU JJISI COCTABJICHUS XUMHUYECKUX (POPMYIN ABYXAaTOMHBIX COEIWHEHHIMA )
(okcuz0B, Cynb(PUAOB, TUIPUIOB U T.Il.) U IPYTHMX HEOPTaHUYECKUX COCAMHEHHUH OTIEIbHBIX
KJIACCOB.
[IpakTuueckue 3afaHusi Ha YCTAHOBJIGHHWE CBA3M MEXKIYy CTPOCHHEM aTOMOB XHUMHYECKHX
JJIEMEHTOB M [EPUOJWYECKUM H3MEHEHUEM CBOMCTB XUMHYECKHX OJJIEMEHTOB M HX
COEJIMHEHMI B COOTBETCTBUU C MOJ0KeHUeM [leproinyeckoil CHCTEMBI.

Tema 1.2. Coaep:xaHue y4eOHOro MaTepuaJia 24 OK 01
[Mepuomnueckuii | 1. [IpakTuyeckoe 3anaTue Ne2. «llepuoouueckan cucmema xumuueckux snemenmos /.. OK 02
3aKOH U Tabnuna | Menoeneesa.

JIN4E ®uznueckuii cmbica [lepunonnueckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH
Menpeneena WU3MEHEHHUS CBOMCTB XUMUYECKUX AIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
B COOTBETCTBUHU C MOJOKEHHEM XUMHUYECKOro 3yieMeHTa B [lepuoanueckoii cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuoanueckoro 3akona /I.11. Menneneena. 24

[Iporno3sl .M. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX AJIEMEHTOB.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3aLHIO
XHMHUYECKHX DJIEMEHTOB «MeTtamnuyeckue / HeMeTaIINUEeCKHE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUHM C UX 3JIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHYECKHUX deMeHToB JI. M.
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Menneneesa»

Tema 2.1. Tunsl
XUMHYECKUX
peaxkuuit

Pa3nes 2. Xumnueckue peakiuu

104

Coaep:xanue y4eOHOro MaTepuaJia

64

1. Knaccmbmcauml U TUIIbI XUMHYCCKHUX pealclmﬁ C Y4aCTHEM HECOPraHUYECCKUX

BemecTB. CocTaBlieHHE ypaBHeHI/Iﬁ peaKuHﬁ COCAMHCHUS, PA3JIOKCHNA, 3aMCILICHU I, O6M€Ha,

B T.4. peaKuHﬁ ropcHus, OKUCICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/IH OKHCJICHHSI-BocCcTaHOBJIeHUS. CTeneHb okucieHus. OKUCIUTENb U
BoccTaHOBUTEIL. COCTaBIICHUE U YpaBHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MCTOJOM JJICKTPOHHOI'O 6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE p€aKuuu B IIpUPOAC,
IMPOMU3BOACTBCHHBIX MPOLCCCaX U XKXKUZHCACATCIbHOCTU OPraHnu3MOB

2. OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE Pe€aKIMM B IpUPOAC, TPONU3BOACTBCHHBIX
nponeccax v XKM3HCACATCIIbHOCTH OPraHMU3MOB.

3. lIpakTnyeckoe 3ansatue Ne3. «Cocmaenenue u ypasHuganue OKUCIUmMe1bHO-
60CCIMAHOBUMENIbHBIX PEAKYUTL MEMOOOM ITNEKMPOHHO20 DANAHCAN.

4. lIpakTnueckoe 3ausaTue Ned. «Pacuemul no ypasHeHuAM XUMu4ecKux peaxyuil ¢
UCNOIb308AHUEM MACCHL, 00bema (HOpMAbHbIE YCI06US) 2A306, KOTUYECMEA 6EULeCEay.
KonnuectBennsie oTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 10 YpaBHEHHUSIM XUMHYECKUX peakiuii. Mo Kak eIMHUIA KOJIMYECTBA BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXpaHEHUS MacChl M SHEPTruu. 3akoH ABoraapo. MossipHbIii
00BeM razoB. OTHOCUTENBHAS IJIOTHOCTH Ta30B. PacueTsl 10 ypaBHEHHUSIM XUMUYECKUX
peaxuii ¢ UCIONIb30BAHUEM MACChl, 00beMa (HOpMaJIbHBIE YCIOBUS) ra30B, KOJIUYECTBA
BELIECTBA

CamocrosiTesibHasA padoTa o0yuaoumuxcst
1. Pewenue 3a0anuit no meme « OKHCJINTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIHN

OK 01

Tema 2.2.
DIIEKTPOTUTHYECC
Kas TUCCOLMAIINAS
Y MOHHBIA 00MEH

Conep:xaHue y4eOHOro MaTepuasa

4y

1. Teopus 3JIeKTPOJIUTHYECKOI quccounanuu. IoHbI. DIEKTPOIUTHI, HEANEKTPOIUTHI.
Peakuuu nonnoro ooMena. CoctapieHue peakiinii HOHHOro 0OMeHa MMyTeM COCTaBJICHHS UX
TIOJTHBIX M COKPAIIEHHBIX HOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE peaKIu. 3aaHusl Ha
COCTaBJICHHE HOHHBIX PEaKLUu.

2. JlabopaTopHoe 3ansiTue Nel “THunbl XUMHYECKUX peakuui”.

HccnenoBanue TUIOB (110 COCTaBY M KOJUYECTBY UCXOIHBIX U 00Pa3yIOIINXCs BEIIECTB) U
MPU3HAKOB XUMHUYECKUX peakiuid. [[poBeieHre peakiuii HOHHOTO 0OMEHa, OnpeeiicHUue
Cpelibl BOAHBIX paCTBOPOB. 3ajaHUs Ha COCTABJICHUE HOHHBIX PEaKIU

OK 01
OK 04
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Tema 3.1.
Knaccupurkaun
A,
HOMEHKJIATypa
U CTpoeHue
HEOPraHU4YecKH
X BelllecTB

Paznen 3. CtpoeHue u CBOHCTBAa HEOPraHUYECKUX BelleCTB

184

Conep:xanue y4eOHOro MaTepuasa

4q

1. Ipeamer Heopranuueckoii xummuu. Kiaccuduxanus HEOPraHWYECKHX BEIIECTB.
IIpoctbie u cnoxHble BemecTBa. OCHOBHBIE KJIACChl CJIOKHBIX BEHIECTB  (OKCHIBI,
TUJIPOKCHUJIBI, KHUCJIOTHL, C€OJIM). B3auMOCBsA3b HEOPraHWYECKUX BEIIECTB. ArperaTHble
cocTosiHus BewecTBa. Kpucrtamumyeckue M amopgHble BellecTBa. THIBI KPUCTAUIMYECKHX
penreTok (aToMHas, MOJICKYJISIpHAsl, WOHHAS, METAUTMYCCKas). 3aBUCUMOCTh (PU3NICCKUX
CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM PpEHMIETKU. 3aBUCHUMOCTb XHMHUYECKOMN
AKTUBHOCTHM BEIIECTB OT BHJa XUMHUYECKOW CBSI3M U THUINA KPUCTAUINYECKOM PpELIETKH.
ITpuyrHBI MHOTOOOpa3usl BELIECTB.

2. IIpakTnueckoe 3ansitne NeS. «Pewenue npakmuueckux 3a0aHuii  no
Knaccuguxkayuu, HOMEHKIAmMype U XUMUUECKUM (OpMYIamM HEOPZAHUYECKUX GeUlecme
PA3IUYHBIX K1ACCO8).

HomeHknatypa HEOpraHM4eCcKHX BEIECTB: Ha3BaHUE BELECTBA UCXOMAS U3 UX XUMUYECKOU
(bOopMyITBI I COCTABIICHHE XUMUIECKOH (POPMYIIBI NCXO/s U3 HAa3BaHUS BEUIECTBA O
mexayHapoanoi (MIOITAK) wnu TpuBHanbHON HOMEHKIIATYpe.

Pemenne mnpakTHUECKMX 3aJaHUK MO KJIACCU(PUKAIMKM, HOMEHKJIAType M XHUMHYECKHM
(dbopMynaM HEOPraHWYECKHUX BEILECTB PA3IMYHBIX KJIacCOB (yrapHblil ras, yrieKMcibli Tras,
aMMMaK, raiieHasi M3BECTb, HeraleHas W3BECTb, NHUTHbEBAs COJAa U JPYruX): Ha3bplBaTh M
COCTaBJIATh (POPMYJIBI XMMHYECKUX BEILIECTB, OINPENEIATh INPUHAUIEKHOCTh K KIACCy.
Hcrounnkn xuMuieckoil nHpopmanuu (cpencTB maccoBoit nHdopmarmu, cetb MHTEpHET H
apyrue). Ilouck nHGpoOpMaluu 1o Ha3BaHUAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (opMyJiam.

OK 01
OK 02
[IK 4.3

Coaep:xaHue y4eOHOro MaTepuaJia

104y

Tema 3.2.
dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIICCTB

1. MeTtasibl. O0mue pu3ndecKue 1 XUMHIECKUE CBOMCTBA MeTalIoB. CIIOCOOBI
MOJTy4eHUs. 3HAaU€HUE METAJJIOB M HEMETAJIJIOB B IPUPOJIE U KU3HEACATEIILHOCTH Y€JI0BEKa U
opranu3MoB. Koppo3us MeTauioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIOB OT KOPPO3HUH.

2. Hemertasuibl. O0mue ¢pu3ndeckrne 1 XUMHYECKHE CBOMCTBA HEMETAIIOB. TUIIHYHbIE
coiicTBa HeMeTaioB [V— VII rpynn. Knaccudukaius 1 HOMEHKIaTypa COeqMHEHHIA
HeMeTaJ10B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE.

3. XHuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHNYeCKUX BelecTB (OKCHU/IOB,
TUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOAHBIX COSAMHEHUH, BBICIINX OKCHJIOB U THIPOKCHJIOB.

4, IIpakTnueckoe 3ansaTHe Ne6. «Cocmasgnenue ypagHeHuii Xumuueckux peaxyuil ¢
yuacmuem nPoOCMbIX U CIOHCHBIX HEOP2AHUYECKUX 6eUleCgy.
CocrapieHre ypaBHEHUN XUMHUYECKUX PEAKIIMI C YIaCTHEM MIPOCTHIX U CIOKHBIX

OK 01
OK 02
[IK 4.2
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HEOPraHWYECKUX BEILECTB: METAJJIOB M HEMETAJIOB; OKCHJIOB METAJUIOB, HEMETAIIIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIOT, OCHOBAaHUH U aM()OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA, COCTAB,
NoJIy4eHHe U 0€30MacCHOE UCIIOIb30BaHUE BAKHEHIINX HEOPraHUYECKUX BEILECTB B OBITY U
[IPAKTHUYECKON IEATEIbHOCTH YEJI0BEKA.

5. lIpakTuyeckoe 3auaTHe Ne7. «Pewenue 3adanuii no meme «l'uoponus coneuny.

Tema 3.3.
Wnentuduxanys
HEOPTaHUYECKUX
BEILIECTB

Coaep:xanue y4eOHOro MaTepuasa

4q

1. JIabopaTopHoe 3ansiTue 2. «neHTH(PUKAINS HEOPTAHUYECKUX BEIIECTB.

Pemrenue OKCIICPUMCHTAJIBHBIX 3a/Ja4 I10 XUMHUYCCKUM CBOMCTBAM METAJIJIOB 1 HEMETAJJIOB, I10
pacrno3HaBaHUIO U MOJIYYCHHUIO COSMHEHUN METAIIJIOB U HEMETAIJIOB.

I/IHGHTI/I(l)I/IKaHI/ISI HCOPraHNMYCCKUX BCHICCTB C MCIIOJIB30BAHUCM HX (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX
CBOMCTB, XapaKTepHBIX KayeCTBEHHBIX peakuuil. KayecTBeHHBIE peakiuu Ha cynbdar-,
Kap6OHaT- 1 XJIOPUA-aHWOHBI, HA KATUOH aMMOHMUA

2. KonrposabHasi pabora 1. «OCHOBBI CTpOEHHMSI BELIECTBA. XUMUYECKUE peakuu. CTpoeHue
Y CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.

OK 01
OK 02
OK 04

Pa3nen 4. CtpoeHue U CBOHCTBA OPraHU4YeCKUX BellecTB

Tema 4.1.
Knaccupurkauu
s, CTpOeHHe 1
HOMEHKJIaTypa
OpPraHu4YecKux
BellleCTB

Coaep:xanue y4eOHOro MaTepuaJia

4y

1. IlosiBnenue u pa3BUTHE OPraHNYECKOl XuMuu Kak Hayku. [lpeamer oprannveckon
XUMHH. MeCTO U 3HaYeHHE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHUE KaK MOPSAJOK COCIMHEHHMs AaTOMOB B MOJIEKYJIE COIJNIACHO MX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUU XMMHYECKOIO CTPOEHHUS OpraHu4eCKHX
coenunenniit A.M. BytiepoBa. YriaepoaHblil CKelleT OpraHuYeCKOM MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILLECTB OT XMMHUYECKOIO CTPOEHMSI MOJIEKYJI. MI30Mepust u u30Mepsl.

[Tonarue o dynknuoHansHOW Tpynmne. Pagukan. [TpuHIUNBI KiIacCHPUKAIMA OPraHUYECKUX
coequHeHU. MexyHapoiHas HOMEHKJIaTypa M INPUHIUIBI HOMEHKJIATYpbhl OPraHMYECKUX
coequHeHuil. [loHsTHe 00 a30TCOmEpKalIMX COCAMHCHUSAX, OHMOJOTHYECKH aKTHBHBIX
BellecTBax (yrieBojax, Kupax, Oelkax U Jp.), BBICOKOMOJEKYJISIPHBIX COEIUHEHUSX
(MOHOMEp, NOJIUMEpP, CTPYKTYPHOE 3BEHO).

2. IIpakTnueckoe 3ansatue Ne§. «Pacuemot npocmeiiwieii hopmynvt opeanuyecKoil
MOJIEKYIbl, UCXO00A U3 ITIEMEHMHO20 cocmasa (6 %)».

Homenknarypa opraHu4eckux COeJUHEHHI OTAETbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBIIICHHBIC M APOMATHYECKUE YTIIEBOJOPOIbI, CIIUPTHI, PCHOIIBI, AJIbJICTH/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHEe OTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB, UCIOJIb3Ysl MX HAa3BAHMS 110 CUCTEMATHUYECKOU U

OK 01
IIK 4.2
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TPUBHAIBHON HOMEHKJIATYpE (3TUJICH, alleTUIICH, TIIMIEpUH, heHo, popmanbaeru, ykcycHas
KHCJIOTa, TIUIHH). PacdeTsl mpocTeiiniei GopMyibl OpraHu4ecKoil MOJICKYJIbI, UCXOS U3
AJIIEMEHTHOTO cocTana (B %).

CamocrosiTesibHasA padoTa o0yuaouuxcst
1. Pewenue 3a0anuii no meme «MexayHapoiHasi HOMCHKIIATYPA U TIPUHIIHIIBI
HOMEHKJIATYPbl OPTAaHUYECKUX COCTUHEHUI.

Tema 4.2.
CsoiicTBa
OpPraHMYecKux
coeIMHeHU i

Conep:xanue y4eOHOro MaTepuasa

124

®U3NKO-XMMUYECKAE  CBOMCTBA  OPraHMYECKUX  COCAMHEHUH  OTHCIBHBIX  KIACCOB
(ocobeHHOCTH KiaccU(UKAMKM W HOMEHKJIATYphl BHYTPH KJIAcca; TOMOJIOTHUSCKUU psia U
obmast Qopmyrna; u3oMmepus; (U3MUECKHE CBOWCTBA; XWMHUYECKHE CBOWCTBA; CIOCOOBI
MOJIyYCHHUS):

1. — mpeneJbHbIE YIJIEBOAOPOABI (ATKAHBI U HHKJIO0AJKAHbI). ['OpeHre MeTaHa KaK OJMH U3
OCHOBHBIX HCTOYHUKOB TEIUIA B MPOMBINIUIEHHOCTH U ObiTy. CBOMCTBa NPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKICHHUE B IIPUPOJIC U NPHUMEHECHHUE aJKAHOB,

2. — HemnpeaeJbHbIe (AJKeHbl, ATKHHBI U AJIKAIMEHbI) H ApOMATHYeCKHE YIJI1eBO10PO/bI.
I'openue aneTmiieHa Kak HICTOYHHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHHU ISl CBAPKU U PE3KU
METAILIOB

3. — KucjIopoacoaepkamme coeAuHeHus (crupTbl W (PeHoNbl, KapOOHOBBIE KHUCIOTHI U
5QUpBl, adpIErHAbl W  KETOHBI, JKHUPBL, yrieBoabl). [IpakTHueckoe mNpUMEHEHHE
STUJCHIVIMKONS, TiuLepuHa, ¢eHona. [Ipumenenue Qopmanbaeruia, ameranbIeruia,
YKCYCHOW KHUCIOTHL. MblJTa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBOMCTBa MblIa

4. — a3zorcoaep:kamue coeIMHeHUs (aMHHbI M  AMHMHOKHMCJIOTBHI, O€JIKH).
BricokoMonekynsipHble COeAMHEHHS (CHHTETUYECKUE U OMOIOrMYeCcKU-aKTUBHbIE). MoHOMED,
[IOJINMEP, CTPYKTypHOE 3BeHO. llonumepusanus 3TUiIEHAa KaK OCHOBHOE HaIlpaBIIEHHUE €ro
UCIOJIb30BaHUS.

I'emeTnyeckas CBsI3b MCKAY KilaCCaMU OpTraHUuYCCKUX COGI{I/IHGHI/Iﬁ

5. lIpakTuyeckoe 3anaTue Ne9. «Homenknamypa opeanuueckux coeOuHeHuin.

CBoiicTBa OpraHMYECKUX COCAMHEHUN OTICIBbHBIX KJIACCOB (TPUBHUAIIbHAS M MEXIYHApPOIHAsS
HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CIOCOOBI MOJYYEeHHs): NpelesbHble (alKaHbl u
LIUKJIOAJKAHbI), HEMpeeiabHble (aJKEeHbl, QJIKWHBI M QJKaJUEHBI) W apOMaTHYECKHE
YIIEBOAOPOABI, CIIUPTHL U (PEHOINBI, KApOOHOBBIE KHUCIOTHI U A(UPHI, adbACTUAbl U KETOHBI,
aMUHBI ¥ aMUHOKHCJIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIUWHEHHUS. 3aJaHHsl Ha COCTABJICHHE
YpPaBHEHUW XMMHUUYECKHX PEAKIHUI C ydyacTHEM OpPraHMYEeCKHMX BEUIECTB HA OCHOBAHMM MX
COCTaBa U CTPOECHUS.

OK 01
OK 02
OK 04
[IK 4.2
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6. IlpaxkTnueckoe 3ausitue Nel(. «Ceoitcmea opzanuueckux coeounenuii. Cocmaenenue
YPAGHEHUT XUMUYECKUX PeaKyUuil).

CocraBiieHue cxeM peakiuii (B TOM YHCIIE MO MPEeaOKEHHBIM IIEMOYKaM IpPEeBpaIICHHUIA),
XapaKTCPUIYIOIIUX XUMHNYCCKUC CBOIICTBa OpTraHU4YCCKUX COGHI/IHGHI/II\/JI OTJACJIBHBIX KJIaCCOB,

CrocoObl WX TOJY4YeHHs] M Ha3BaHWE OPraHMYECKHX COCIMHEHUN MO TPUBUAIBHOU WIU 2

MEXIYHAPOAHOW CHCTEMAaTHYECKOW HOMEHKIIATYPE.

Penienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX

COCIMHEHMM OTJENIbHBIX KIIACCOB.

7. JladopaTopHoe 3ansaTue Ne3. «Ilpespauienusn opzanuueckux eeuiecme npu HAzpPeeanu).

[lonyyenue sTmieHa M U3y4€HUE €r0 CBOWCTB. MOJEIMPOBAHME MOJIEKYJ] M XUMHUYECKHX 2

MIpEBpAIlCHUI Ha PUMEpe ITaHa, STUJICHA, alleTUJIeHa U JIp.
Tema 4.3. Coaep:xanue y4eOHOro MaTepuaJia 64 OK 01
HNnentuduxanu | 1. buoopranuyeckue coenuHeHusi. [IpumeHeHme W OHOJOrMYecKas pOJIb YIJIEBOJOB. OK 02
s opranu4yeckux | OKHUCICHHE YIJIEBOJIOB — HMCTOYHUK SHEPTHH JKUBBIX OpraHn3MoB. OOjacTé NpUMEHEHHS OK 04
BelIeCTB, UX amMuHOKHCIOT. [IpeBpaienus 6e1KoB NUIIKM B opraHu3Me. buonornueckue GyHKIUN OEIKOB. 2 1K 4.2,4.3
3HaAYeHue U buonornveckne GpyHKIMM XUpOB. Poib oOpraHndeckoil XMMUU B PEIICHUH MPOOJIEM MHUILEBOH
NPUMEHEHHE B 0€30MacHOCTH
OLITOBOM H 2. Pojb opraHMYeckoii XMMHUM B pEIICHUU MPOOJIEM HHEPreTHUECKON Oe30MacHOCTH, B
IPpON3BOACTBEH pa3BUTHUH MEIUIHUHBI, CO3JaHUM HOBBIX MAaTCpPHUAIOB, HOBBIX HNCTOYHHUKOB DHEPIUH
HOI (anmpTEepHATHBHBIE HCTOYHMKU 3Hepruu). OmacHOCTh BO3JECHCTBHS Ha JKUBbIE OPraHU3MbI )
AeATeJbHOCTH OPraHMYECKHUX  BEIIECTB  OTHAEIBbHBIX KJIaccOB  (YIJIEBOAOPOJIbI, CHUPTHI,  (PEHOJNBL,
YeJI0BeKa XJIODOPraHUYECKHE IPOU3BOAHBIC, aJbACTUABI U Jp.), CMBICH IIOKa3aTessd MPeaesIbHO

JOMYCTUMOM KOHLEHTpaluu

3. JlaboparopHoe 3ansatue Ned. «Hoenmugpukayua opzanuueckux coeouHeHuil

OMOEIbHBIX KI1ACCOB)).

WNnentudukanus opraHM4eCKUX COSAMHEHUN OTAENbHBIX KJIAaCCOB (Ha MpHUMEpe ajibAETHAOB,

Kpaxmalia, YKCYCHOM KHUCIIOTBI, OCITKOB W T.II.) C MCIOJb30BAaHUEM HX (DU3UKO-XUMHYCCKHX )

CBOMCTB M XapaKTepHBIX KA4YEeCTBEHHBIX peakuuid. JleHaTypamus Oenka MpH HarpeBaHUU.

[IBeTHble peakiuu OesKoB. BO3HMKHOBEHME AHAJIUTHUUECKOIO CHUTHala C TOYKH 3pEHUs

XUMUYECKUX TPOLECCOB IMPU NPOTEKAHMM KAYECTBEHHOM pEaKUUU, MO3BOJISIOLIEH

UACHTU(UIMPOBATH MPEATIOKCHHBIC OPTraHUYESCKHIE BEIISCTRA.
5.1. Cxopoctb Pa3zpnen 5. Kunernueckue M TepMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH IIPOTEKAHUS
XHMHUYECKHX XHMHUYECKHX peakuui 44
peaxkumii. Coaepixanue yueOHOTro MaTepuaJia 4y
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XumMuieckoe 1. CkopocThr peakuum, ee 3aBHCHMOCTb OT Pa3jJUYHBbIX (PAKTOPOB: IPUPOILI OK 01
paBHOBecue pearupyromux BeUIeCTB, KOHIEHTPAIUA PEarupyrouux BEIIECTB, TEMIEPATYpPhl U IUIONIAAN OK 02
PEaKIMOHHONW TMOBEpPXHOCTH. TemnoBble 3(PGEKThl XUMHUYECKHX peakuuid. OK30- Hu [IK 4.2
SHIOTEPMUUYECKHE, PEAKIIHH. )
OOpatumocTh peakuuid. XHUMHUYECKOE pPaBHOBECHE W €ro CMEIIEHUE TMOoJ JIeHCTBUEM
pa3IMYHBIX (PAKTOPOB (KOHICHTpAIUS PEareHTOB WM NPOAYKTOB PpEaKIMH, ABJICHHE,
TeMIeparypa) Ui CO3JaHMsl ONTUMAJIbHBIX YCIOBUN MPOTEKAHHS XUMUYECKUX IPOIECCOB.
[Tpunnun Jle Ilarense.
2. Ilpaktuyeckoe 3anaTue Nell. «Ckopocmw, odpamumocmv Xumuueckux peaxuyuil. OK 01
Cmeuwienue pasnosecusny. OK 02
Pemenue NPaKTHKO-OPHEHTHPOBAHHBIX 3alaHuil Ha aHaIu3 q)aKTopOBi BIUSIIOIIUX Ha IIK...4.2, 4.3
W3MEHEHHWE CKOPOCTH XHMMHYECKOW peakinud, B T.4. C TO3UIMA DKOJIOTHUYECKH
1e1eco00pa3Horo MOBEACHUS B OBITY U TPYJOBOU ACSITEILHOCTU B LIENSAX COXPAHEHHS CBOETO )
3I0POBBS U OKPYXKAIOIIEH MMPUPOTHON CPEIbI.
Pemennie mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha puMeHeHune npunnumna Jle-llatense ans
HAaXOXJ/ICHUS HAIPABJICHHS CMCIICHUS PAaBHOBECHS XHMHYCCKON PEaKIuu U aHaIu3 (DaKTOpOB,
BIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS
Tema 6.1. Paznen 6. PacTBOpBI 4y
[TonsTue o Coaep:xanue y4eOHOro MaTepuaJia 2y OK 01
pacTBOpax 1. IlpakTuyeckoe 3ausitue Nel2. «Pewenue 3a0au Ha pacuem Maccoeoil 001U 6euiecmea. OK 02
2 OK 07
IIK 4.2
Tema 6.2. Coaep:xanue y4eOHOro MaTepuaJia 2y OK 01
HccnenoBanue 1. JlaGopaTopHoe 3ausitue NeS. «llpuzomoenenue pacmeoposy. OK 02
CBOICTB [IpuroToBneHue pacTBOpPOB 3aJaHHOM (MaccoBOM, %) KOHUEHTpaUuu (C MPaKTUKO- OK 04
pacTBOpOB OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIPEAEIICHUE CPEAbl BOJHBIX PACTBOPOB. 2 TIK 4.2
Pemenue 3aay Ha IPUTOTOBJICHHE PACTBOPOB.
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOIY/JIsl)
Xumus B 0biTy 1 | Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOM eSITeJIbHOCTH YeJIOBeKa 64
npou3BoACTBEHH | Copep:kaHue y4eOHOIr0 MaTepuasia OK 01
ol feaTenbHOCTH | 1. XuMHs B CHEeMUHATBHOCTH «/[0IIK0JILHOE 00pa3oBaHue. OK 02
YeIIOBEKa Hosgeiimune nocTukeHUs XMMHUYECKONW HAyKd W XUMHYECKOM TEXHOJOTHH. Ponp xumuu B 2 OK 04

00ECIICUCHUH DJKOJIOTHMUYSCKON, DJHEPreTUYCCKOW W MHINEBOW 0€30MacHOCTH, PAa3BUTHH
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MeaunuHbl. [IpaBuia mMmoWCKa W aHAIM3a XUMUYECKOW WH(OOpPMAMKU U3 Pa3TMYHBIX
HMCTOYHUKOB (Hay4Hasl ¥ yaeOHO-HaydHas JTUTepaTypa, CPeACTBA MaCCOBOW HH(OPMAIIHH, CETh
HHTtepHer).

2. IlpaxkTuyeckoe 3ansatue Nel3. «Xumuueckue mexnonozuu 6 cneyuaibHocmu
«/lowkonvnoe oopazoeanue.
[Touck u ananu3 3aga4 (KeMCOB) O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C yU4ETOM

OK 07
1IK 4.2, 4.3

Oyay1ieil npodeccuoHaNbHOMN AEATEIbHOCTH IO TEMaM: BaXKHEHUIIINE CTPOUTETIbHBIC 2
MaTepHasbl, KOHCTPYKITMOHHBIC MaTePUAIIbI, KPACKH, CTEKJIO, KepaMHKa, MaTePHAIIBI JIJIs
ANEKTPOHUKHU, HAHOMATEepUabl, TEKCTHIIbHBIE BOJIOKHA, HCTOYHUKU YHEPTHH, OPTaHHUECKHUE U
MUHEPAIBLHBIC YI0OpEHUs, JICKAPCTBEHHBIC BENICCTBA, OBITOBAS XUMHUSI.
3. Ilpaktunueckoe 3ansatue Neld. «llpeocmaenenue pesynomamoe  peuieHusn
npogeccuonanvhvix 3a0auy. 2
3amuta: IlpencraBneHue pe3yiabTaTOB pelIeHUs KeiWcoB B ¢GopMe MUHU-IOKIana C
Mpe3eHTaluen
O060061eHNEe 3HAHUI 10 Kypcy «XHMHA» 24
Bcero: 74
Bo B3auMoaeicTBUM ¢ IpErnogaBaTesiemMm 72
Koncynbranuu 0
Teoperuueckoe oOyueHue 30
[TpakTrueckue 3aHATHS 32 KypC 28
JlaGopaTopHbIe 3aHITHS 32 KYpPC 10
KouTtpoJibHble padoThl 32 Kypc 24
CP 3a kypc 24

Urenne Tekcra (yaeOHUKA, IEPBOMCTOYHUKA, JIOI. TUTeparyphl) — 0,5 gaca
N3yuenue repmunonorun — 0,5 yaca

Cocrasienune miana tekcra — 0,5 gaca

KoncnextupoBanue Tekcra- 1 yac

YpoBeHb 0CBOCHMS JAHHOM YUeOHOI JMCHMIIJIMHBI IIPeANoJiaraeT 1o oTAeJbHbIM TeMaM Kypca pacnpeaejieHie YpoBHsl ocBoenus ot 1 1o 3.
Jlis XapaKTepUCTUKH YPOBHS OCBOSHHsI yUeOHOI0 MaTepuaia UCIOIb3YIOTCS CleAYIoINe 0003HAYCHUS:
1 — o3HaKOMHUTENBHBIN (BOCIIpOM3BEACHNE HH(OpMaIiK, y3HaBaHUE (paclio3HaBaHKe), 0O0BSICHEHNE paHee N3YUYeHHBIX 0O BEKTOB, CBOWCTB H T.I1.);
2 — penpoyKTUBHBIN (BBIIIOJHEHHUE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIMU WK MO PYKOBOJICTBOM);

3 — NpOYKTUBHBIN (CaMOCTOSATENILHOE JIAHUPOBAHUE U BBIIIOJIHEHUE JIEATEIbHOCTH, pELIEHHE TPOOIEMHBIX 3a/1ay).
Buasi camocTosiTeIbHOM padoThI:

st oBnagennst 3HaHUAMM: (00beM YacoOB, OTBOAUMBIIl HA BBINOJIHEHHE)
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Pabora co cnoBapsimu u cipaBouHukamu — 0,5 yaca
O3HakoMJIEHHE ¢ HOpPMaTUBHBIMU JoKyMeHTaMu — 0,5 yaca

Y4eOHo - ucciieoBarensckas padota - 1 gac
Hcnonb3oBanue ayano- U Bujeo3anucen - 1 yac
Hcnonws3oBanue komnproTepa - 1 yac
Ucnonb3oBanue MutepHera - 1 yac

Jliis 3aKpenJieHusi M CHCTEeMaTH3aMU 3HAHMA:

Pabora ¢ koHcrekToM — 0,5 gaca

Cocranenue miaHa koncnekra — 0,5 daca
CocraBnenue Tabnuubl - 1 gac

CocraBieHne TeMaTHYECKUX KPOCCBOPOB - | yac
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI - 1 yac

[ToaroroBka coobuienus - 1 yac

IToaroroBka pedepara- 2 yaca

Brinonnenue remaTuyeckoro Tecra - 1 yac
Cocrasnenne noptdonmo - 1 gac

Pabora ¢ xonTypHBIMU KapTamu — 0,5 yaca
KoHncynbranuu - 10 2 yacos

[ popMuUpOBaHUS YMEHMIA:

Pemienue 3amay - 1 yac

Brinonnenue ynpaxsenui - 1 gac

Brinonnenue ueptexeit - 1 yac

CocraBnenue cxeM - 1 yac

Brimonaenune pacueTHo — rpaduueckux padot — 2 yaca
Pemenue cutyanoHHbIX (MpodeccuoHanbHbIX) 3a1a4 - 1 yac
[TonroroBka KypcoBbIX paboT — 10 2 4acoB
[loaroroBka MHAMBUYATbHBIX MPOEKTOB — JI0 2 4aCOB
CocraBieHre TeMaTHUECKOM MPe3eHTaluu — JI0 2 4acoB
Cocranenue noptdonno 1no npodhecCuoHaIbHON AEATENbHOCTH — 110 2 4acoB



3. YCJIOBUS PEAJIM3ALIMN YYEFHOM JUCHUTIJIMHBI
3.1. TpeGoBanus K MUHHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnevyeHHI0
Peanuzanus yaeOHON AUCHUIUIMHBI TpeOyeT HANUYUs y4eOHOro KabuHeTta « XuMHUI»
W/W y9eOHOM XUMHUYECKOH JTabopaTopuu.
O6opynoBanue yueOHOro kabuHeTa:
1.Cron yuurens - 1 mr.
2.Ctyn yuurens - 1 wr.
3.1Ixa¢ kHUKHBIN - 1 mIT.
4.1Ikad rapaepoOHsIii - 1 mT.
5.Ctoin yueHnueckuit - 16 mir.
6.Cryn yueHn4yeCcKu# - 32 mr.
7. Jlocka xyiaccHasi - 1 miT.
8. KomnbroTepHbIii CTOJ - 2 TIT.
9. Komnerorep - 1 mr.
10.Ctenp - 27 mr.
11.Cryn nomyMsrkui - 3 mr.
12.1lIxad BBHITSHKHOM - 1 1T,
13.111kad yeThlpeXCeKIMOHHBIN - 1 1mIT.
14.1lIkad meTannnyecKuil Mo BBITSKKY - 1 mIT.
15.Ceii - 1 mr.
16.11Ixad nas XpaHeHUs] pEaKTHBOB - 4 IIIT.
17.1lIxad meramnuyeckuit - 1 mr.

JlaGoparopHoe 000pyI0BaHUE TTI0 XHMHH:

- anmapar JUisl TUCTUIISIUN BOJBI — 1 mIT.

- Habop apeoMeTpPOB — | KOMILIEKT.

- 6aHss KOMOMHMPOBaHHAs JJabopaTopHas — 1 IIT.
- BECbl TEXHUYECKHUE C pa3HOBecamMu — | mIT.

- BEChl aHAJIMTUYECKHUE C pa3HOBECAMH - | MIT.

- BECBI DJIEKTPOHHbIE YueOHbIe 10 2 K — 1 1T.

- rurpometp (ncuxpometp ) — 1 mT.

- KoJIopuMeTp-HedenoMeTp HOTOATEKTPUIESCKHA — 11IT.
- KOJIOHKa ajcopOnuoHHas — 11ir.

- MarHuTHas Memwanka — 1 mr.

- HarpeBartesb A TpoOUpoK — 1 miT.

- pH- MeTp mwumnBonsT™METp — | IIT.

- eyb TUreiabHas — 1 mr.

- CHUPTOBKA — | KOMILJIEKT.

- CTOJIUK MOJbEMHO-TIOBOPOTHBIN C 2-MSI TUIOCKOCTSIMH —
1 .

- YCTaHOBKa JJIsl TATPOBAHUS — 1 KOMIUIEKT.

- HeHTpudyra 1eMOHCTpalMOHHAs — | mmT.

- wKkad cymunpHbIA — 1 1T,

- DJIEKTPOIUINTKA JaboparopHas — 1 mwiT.
[Tocyna:

- OIOKCBHI — KOMILJICKT.

- OropeTKa mpsiMasi ¢ KpaHOM WITU OJIMBOM
BMECTUMOCTBIO 10 Mi1, 25 MJI — KOMILJIEKT.

- BOPOHKa J1TabopaTopHasi — KOMILIEKT.

- k0102 KOHWYECKast pa3sHOH €MKOCTH — KOMIUIEKT.
- Konba MepHas pa3HONH €eMKOCTH — KOMILIEKT.

- KpyXKH papdopoBbie — KOMILICKT.



- MMAJIOYKH CTEKJISTHHBIE — KOMILJIEKT.
- IUIIETKA [J1a3Hasi — KOMILIEKT.
- nunetka (Mopa) ¢ 0JIHOH METKOW pa3HON BMECTUMOCTHIO — KOMILJICKT.
- IUIIETKA C JAEJIEHUSIMHU Pa3HONH BMECTUMOCTBIO — KOMILJIEKT.
- MPOOUPKHU — KOMILUIEKT.
- CTaKaHbl XUMHUYECKUE PA3HON €EMKOCTH — KOMILJIEKT.
- CTeKJIa IPEeIMETHbIC — KOMILJIEKT.
- CTEKJIa MIPEIMETHBIC C YTIyOJICHUEM [T KaIlleIbHOTO aHAIN3a — KOMILUIEKT.
- CTYNKa U MECTUK — KOMILIEKT.
- Ui GpappopoBbIe — KOMIUIEKT.
- IUITUHAPBI MEPHBIE — KOMILJIEKT.
- Yallka BbIMapUTeIbHas — | mT.
BcenomoratenbHble MaTepHranbl:
- 0aHKa C MPUTEPTOI MPOOKOI — KOMILJIEKT.
- Oymara (GuiIbTpOBaIbHAS — KOMILIEKT.
- BaTa FUTPOCKONNYECKasi — KOMILJIEKT.
- TpylIa pe3UHOBAs AJI1 MUKPOOIOPETOK U MUIMETOK — KOMIUIEKT.
- JIepKaTelb JUIsl IPOOUPOK — KOMILIEKT.
- epIIH JUIst MOMKHU KOJIO U MPOOUPOK — KOMILIEKT.
- KarcynaTopKa — KOMIUIEKT.
- KapaHJally Mo CTEKITy — KOMILIEKT.
- KPUCTAJUIU3aTOP — KOMILJIEKT.
- HOXKHHIIBI — KOMILJICKT.
- MMAJIOYKH TPaPUTOBBIC — KOMILICKT.
- TpyOKH PE3NHOBBIE COCTUHUTENBHBIE — KOMILIEKT.
- IITaTUB JIAOOPATOPHBIN JIJIS 3aKPETICHUS TIOCY/IbI U IPUOOPOB — KOMILJICKT.
- (TatuB pusnyeckuii ¢ 2-3) manKaMu — KOMILIEKT.
- IITaTUB JJIS1 IPOOUPOK — KOMILJICKT.
- ULl TUTE€IbHBIE — KOMILJIEKT.
- puiIbTpBI 0€330JIbHBIE — KOMILUIEKT.
- TpyOKH CTEKJISTHHBIE — KOMILJIEKT.
- TpyOKH XJIOpPKAJIbLIEBbIE — KOMILIEKT.
- CTEKJIa YaCOBBIE — KOMILIEKT.
- DKCHKATOP - KOMILIEKT.
XUMHUYECKUE PEaKTUBBI (KOJIMYECTBO B 3aBUCUMOCTH OT YKCJIa TPYIII, YEIOBEK) — KOMILIEKT.

TexHuueckue cpeacTBa O6y‘l€HI/I${Z
- KOMIIBIOTEP C JTUMICH3UOHHBIM ITPOrpaMMHBIM obecrneuecHrEM
- MyJIbTUMEIUA IIPOCKTOP.

3.2. UndopmanuonHoe odecriedeHne 00y4eHus

[lepeueHb pekOMeHyeMbIX yueOHBIX U3JaHui, HTepHET-pecypcoB, 1ONOJHUTENIBHOMN JTUTEPATyphI
OcCHOBHbBIE HCTOYHUKH:

1. Tabpuensta O. C. Xumus. bazoerii ypoBens. 10 kmacc: yue6nuk / O. C. I'abpuensH. - 5-¢ usm.,
nepepaboranHoe - MockBa: U3narensctBo «lIpocsemenney», 2022. - 192 c. - ISBN 978-5-09-099538-2. -
TekeT: 2eKTPOHHBIN.

2. T'abpuensn O. C. Xumus. bazobiii ypoBens. 11 kmacc: yue6nuk / O. C. I'abpuensn. - 8-¢ usm.,
crepeorunHoe - Mocksa: M3snarensctBo «lIpocBemenue», 2022. - 224 c¢. - ISBN 978-5-09-099539-9. -
TexcT: 2MeKTPOHHBIH.

3. Xypun A.A. Xumus. 10-11 xmaccsl. ba3osslit ypoBens. DDV / A.A. Xypun - Mocksa: [IpocBemnienue,
2022. - ISBN 978-5-09-099535-1. (nara oopamenusi: 06.06.2023). - TekcT: 37eKTPOHHBIHA.
JlonmoiHUTE/IbLHBbIE HMCTOYHUKHU: (He 0oJiee 5 j1eT)
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1. I'muuka H.JL. 3amaum u ynpaxkHeHus mo obOmed xumuu: ydeOHoe mocobue / I'muuka H.JL u gp. -
Mocksa: KaoPyc, 2019. - 240 c. - URL: https://book.ru/book/932528 - TekcT: 3IeKTpOHHBIH.

2. Tepennn B.U. IlpakTukym mo opranuveckoil xumuu: yueObHoe nocooue / Tepenun B.U., JIuBaH1OB
M.B., JluBannosa JL.U. u ap. 4-e wm3a. - Mocksa: Jlabopatopust 3manmii, 2020. - 569 c. - URL:
https://book.ru/book/936424 - TekcT: 3NCKTPOHHBIN.

3. FOpoBckas M.A. OcHOBBI opranndeckoii xumun: yuyeobnoe nmocoodue / FOposckas M.A., Kypkun A.B. 4-
e u3a. - Mocksa: Jlabopartopus 3nanuii, 2020. - 237 c. - URL: https://book.ru/book/936414 - Tekcr:
JJIEKTPOHHBIN.

HNuTepHeT-pecypcenl:

1. http://www.chem.msu.su/rus/elibrary/ nexTpoHHas OMOIMOTEKA IO XUMUH.

2. https://my.mail.ru/community/chem-textbook/ JIJabopaTopHbIle OMBITHI 10 XUMHH.

3. https://www.hij.ru/ Hayuno-nomynsipHbIi )KypHai « XUMUS U )KU3HBY.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JACIHUILIAHBL
KoHTponb M oneHKa pe3ynbTaToB OCBOEHUS OOIIe00pa30BaTEIbHON JUCHMIUIMHBI PAcKpbIBAIOTCA 4Yepe3 JIUCUUIUIMHApPHBIE pPE3YJbTaThl,
HanpaBjIeHHble Ha (JOPMUpPOBaAHHE OOLIMX U MPO(pECCHOHANBHBIX KOMIIETCHIMN MO pa3jesaM U TeMaM CoJiepKaHHs yueOHOro MaTepualia, a TaKxke
OCYIIECTBIISICTCS TIPENoIaBaTeeM B MPoIecce MPOBEIACHUS MPAKTHUECKUX 3aHATHN U Ta00paTOPHBIX 3aHATUN/Pa0OT, ayJUTOPHBIX CAMOCTOSTEIBHBIX
U KOHTPOJIbHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBIINOJIHEHUs 00YyYaIOUIMMUCS MHIMBUAYAJIbHBIX 3a/1aHUI, TPOEKTOB, MCCIIEI0OBAHUH.

Kon
Pe3yabTaThl 00ydyeHus (TpedGoBaHus K bopmupyeMbIX
pe3yJabTaTam 00y4eHusi) KOMIIETECHIIN I DopMbI U
(Jluunocmuule, memanpeomemmusie U npeoMemuole Oo6masi/mpodeccro | MeToAbI Ouenka pe3yJbTATOB 00y4YeHUs
pe3yibmamsl 0C80eHUsA YuebH020 npedmema) HaJbHas KOHTPOJIsI

KOMTICTCHITHS

(OK, T1IK)
1 2 3 4
B yvactu Tpy10BOro BOCIIMTaHUSA: OK 01. Bvioupams | Onpoc, Oxcnepmuas oyenka:
- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH Ccnocobwl peulenus | pponmanvuast - TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYJOI00UE; 3a0au beceoa, MacTepcTBa, TPYL0II00HE;
- TOTOBHOCTb K aKTUBHOMU J€SITEIbHOCTH npogeccuonanvroll | 1abopamopmsie u | - TOTOBHOCTH K aKTUBHOM J€SITEIbHOCTH
TEXHOJIOTUYECKOH U COLMAIBHON HANPABICHHOCTH, | OeamenbHOCmU npakmuyecKue TEXHOJIOTUYECKOH U COIMAIHOW HAPaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IIJIAHUPOBATH U NPUMEHUMENILbHO K | 3aHAMUS., CIOCOOHOCTh HHUIIMUPOBATD, TIIAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHATH TAKYIO JACATEIBHOCTD; | pA3IUYHbIM oughepenyuposa | CaMOCTOATEIBHO BBITIOIHSITH TaKYIO J€SITEIbHOCTD;
- HHTEpEC K pa3Iu4HbIM cepaM MpodecCHuOHABHON | KOHmeKcmam, HHbLU 3a4ém, - HHTEpeca K pa3andHbIM cepam npodhecCuoHaTbHOM
JIeITEILHOCTH, OK 02. KOMNJIEKCHOEe JIeSITCILHOCTY,
OBnazieHne yHUBEpCaIbHBIMU Y4EOHBIMU Hcnonvzoeams 3a0anue o DKcnepmuas oyenka
MO03HABATEIbHBIMU ACHCTBUSIMHU: cospemeHHble camocmosamenvbHo | OBIAJCHUS YHUBEPCATbHBIMH YUCOHBIMU
a) 0a30BbIe TOTUYECKHUE JICHCTBUS: cpedcmea noucka, | U pabomol MO3HABATEIILHBIMU JICHCTBUSMU:
- CAaMOCTOATENBHO (POPMYIUPOBATH U aumanuza u obyyarowuxcs, a) 0a30BbIC JIOTHYECKUE ICHCTBHS:
aKTyallu3UpoBaTh NpolIeMy, pacCMaTpUBaTh € uHmepnpemayuu umoeosast - CaMOCTOATENBHO (HOPMYIUPOBATH U
BCECTOPOHHE; ungopmayuu u KOHMPOIbHASL aKTyaJIH3UpOBaTh NpoOIEMy, paccMaTpUBaTh €€
- YCTaHABIIMBAThH CYIIECTBEHHBIH MPU3HAK WU ungopmayuonnvie | paboma, /[3; BCECTOPOHHE;
OCHOBAHUS JJISl CPAaBHEHHS, KIaCCUPUKAITIH U mexHoI02UU 015 n0020MOo6Ka - YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK WITH
000011IeHHS; BbINONIHEHUS 3a0aY | COOOWeHUll U OCHOBaHMS JIJII CPAaBHECHHMSI, KITacCU(PUKAIIIU 1
- OTIPE/ICTISITD LENN ICATEIILHOCTH, 32/1aBaTh npogheccuonanvroll | pepepamos; 00001IeHus;
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHUS, oesmenbHOCU, peuierue 3a0a4; | - ONPenesaTh LU AeITeIbHOCTH, 3a1aBaTh
- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B OK 04. 8bINOIHEHUE napaMeTpsl U KPUTEPUU MX JOCTHIKCHHUS,
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paccMaTpUBaEMbIX SIBJICHUSIX;
- BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJSAM, OLICHUBATh PUCKU
IMOCJICICTBUM NCATCILHOCTH;

Dppexmusrno
83AUMO0eCMB08A
mo u pabomamo 6
KOJLIeKmuee u

mecmosovix
300aHUl.

- BBIAIBJIAITb 3aKOHOMECPHOCTHU U IIPOTUBOPCUUS B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCUTDb KOPPCKTUBLI B ACATCIIbHOCTDb, OLICHUBATb
COOTBCTCTBHEC PE3YJILTATOB LEC/IAM, OLICHUBATh PUCKU

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KOMauoe; MOCIIEACTBHI JIEATEIbHOCTH;

KU3HEHHBIX TIPOOIIEM OK 07. - pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH
0) 6a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUSA: Cooeticmeosamp YKU3HCHHBIX TTPOOIIEM

- BJIaJIETh HaBBIKAMU y4€OHO-UCCIICIOBATEIBCKON U | COXPAHEHUIO 0) 6a30BBIC UCCIICOBATEILCKUC ICHCTBHS:
MIPOEKTHOM 1eATEIbHOCTH, HABBIKAMH pa3pelleHus oKpyHrcaroujel - BIIQJICTh HaBbIKAaMU y4eOHO-UCCIIEIOBATEIbCKOM U
pooem; cpeovl, MIPOCKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3peIICHUs

- BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIE CBS3H U pecypcocbepediceH npooem;

aKTyaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ uio, NPUMeHsIMb - BBISIBIISITH TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H U
pellleHrs, HaXOAUTh apTyMEHTHI AJIsl J0Ka3aTeNbCTBA | 3HAHUA 00 aKTyallu3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
CBOUX YTBEPXKICHUH, 3a71aBaTh MapaMeTphbl U U3MeHeHUU pEIIeHNs, HaXOAUTh aPTYMEHTHI JIJIS JIOKa3aTelIbCTBA
KPUTEPUU PELLICHUS; Kaumama, CBOMX YTBEPXKJICHUH, 3a71aBaTh MMapaMeTPhl U

- AaHAJIU3UPOBATH MOJTYUYCHHBIE B X0OJI€ PEIICHHS NPUHYUNBL KPUTEPUHU PEIICHUS;

3aJlauM pe3yJbTaThl, KPUTHUYECKH OI[CHUBATH UX bepeoiciugo2o - aHaJIM3UPOBATH MOJYUYEHHBIEC B X0/ PEUICHUS
JIOCTOBEPHOCTH, TPOTrHO3UPOBATh U3MEHEHHE B npou3eo00cmaa, 3aJ1a4¥ Pe3yJIbTaThl, KPUTHICCKH OI[CHUBATH MX
HOBBIX YCJIOBHUSIX; aghghexmugno JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
- YMETb MePEHOCUTH 3HAHUSI B TIO3HABATEIBHYIO U delicmeosams 8 YCIIOBHSIX;

MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIIbHOCTH; Upe3sblYatiHbIX - YMETh MEPEHOCUTD 3HAHUS B TO3HABATEIILHYIO U

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX cumyayusix; MPAKTUYECKYIO0 00IaCTH KU3HEACITEIHbHOCTH;
MPEAMETHBIX 00J1acTel; TIK 2.1. - YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX

- BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh Opeanu3zosvieamo MIPEIMETHBIX 00IacTel;

OpUTHHAJIbHBIC TTOIXO/IbI U PEIICHUS; Ppasznuunble 8UbL - BBIIBUTATh HOBBIC UJCH, IIPeIaraTh OpUTMHAJILHBIC
- CITOCOOHOCTP WX MCIIOJIB30BAHMS B desimenvbHOCMU MOAXOIbI U PEIICHHUS;

MO3HABATEIILHON U COIUAIBHOM MPAKTHUKE (npeomemuas; - CIIOCOOHOCTD UX UCIIOJIb30BAHUS B TO3HABATEIBHON
B 006macTi IEeHHOCTH HayYHOTO TIO3HAHHUS: ueposasi; Y COLMATbHON TIPAKTHKE

- chopMHpPOBAaHHOCTH MUPOBO33pPEHUS, mpy0oeas; Oxcnepmuas oyenka

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO NO3HABAMENbHAA, B 00JIaCTH IIEHHOCTH HAyYHOTO TIO3HAHHUS:

Pa3BUTHA HAYKU U OOIIECTBEHHOM MPaKTUKH, ucciredosamenvbcka - chopMHpPOBAaHHOCTH MUPOBO33PEHUS,

OCHOBAHHOTO Ha JIUAJIOTE KYJIBTYP, 5 U NPOeKMHAs COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B oesmenbHOCU, HAyKH ¥ 0OIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
MOJIMKYJIbTYPHOM MHPE; XY002cecmeeHHO- JUAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO

- COBEPILIEHCTBOBAHHE SI3LIKOBOM U UNTATENIbCKON meopueckas; CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

KYJIBTYPHI KaK CPEJICTBA B3aUMOJICHCTBUS MEKTY nPOOYKMUBHAS - COBEPIIICHCTBOBAHNE S3BIKOBOW M YUTATEIIbCKON
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JFOJBMH U TIO3HAHUS MUPA;
- OCO3HAHME LIEHHOCTH HAYYHOH 1A TeIbHOCTH,
TOTOBHOCTbB OCYILECTBIIATH IPOCKTHYIO
MCCIIEIOBATENBCKYIO JIEITEbHOCTh HHINBUIYaJIbHO
U B TPYIIIIE;

OsnajieHHe YHUBEPCATIbHBIMU Y4SOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMHU:

B) paboTa ¢ nHpOpManuei:

- BJIQJICTh HABBIKAMHU IOJTy4eHHs HHDOpMAIIHH U3
MCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISATh MIOUCK, aHAJIN3, CACTEMATHU3AIIHI0 U
UHTEpIIpETalni0 HHOOPMALIUY Pa3IUYHBIX BUIOB U
(dbopM npencTaBieHS,

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (hopmarax ¢
y4ETOM Ha3zHaueHHs HH(OPMAIIMH U 1IEJICBON
ayJUTOPUH, BBIOMpAsT ONTHMATIBHYIO QopMy
MPEJICTABIICHUS U BU3yaTH3allHH;

- OLICHHUBATH JIOCTOBEPHOCTb, JICTUTUMHOCTh
nH(pOPMaIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- UCTIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI B PEILICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOIOCHUEM
TpeOOBaHUI 3PTOHOMUKH, TEXHUKH O€30MACHOCTH,
THTHEHBI, PECypcOCOepeKeHus, IPABOBBIX
ATHYECKUX HOPM, HOPM HH(OPMAITHOHHOH
0e30I1acHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHMS U 3AIIUTHI
uHpopManuu, HHGOPMAITOHHOK 6€30MacHOCTH
JMYHOCTH;

- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOATEIIBEHOCTH
Y CaMOOIIPE/ICIICHUIO;

-OBJIaJICHHE HABBIKAMU y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM M COLMATBHOMN NeSTEIbHOCTH;
OBaJicHHE YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH

oesmenbHOCmb U
opyaue) u obwenue
Odemell panue2o u
OOUIKOTIbHO2O
so3pacma

IIK 2.2.
Cozoasamu
PaA3sUBAIOWYI0
npeomemuo-
NPOCMPAHCMBEHHY
10 cpedy 0ns
opeanuzayuu
PA3IUYHBIX 8UO08
oesimelbHOCmu U
obwenus demeii
pannezo u
OOUIKOTIbHO20
8o3pacma, 8 mom
yycie oemell ¢
02PAHUYEeHHbIMU
B03MOACHOCMSAMU
300p08b3i.

KYJIBTYPBI KaK CPeJICTBa B3aMMO/ICHCTBHSI MEXKTY
JIFOJIbMH Y TIO3HAHUS MUDA,;

- OCO3HAHUE [IEHHOCTH HAYYHOH JICATEILHOCTH,
TOTOBHOCTH OCYIICCTBIISATH MIPOSKTHYIO U
UCCIIEIOBATEIBCKYIO IEITEIbHOCTh HHIMBHUIYaIbHO U
B TPYIIIIE;

OBgJazicHUEe YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMU JICHCTBUSIMU:

B) pabora ¢ uHpopmauei:

- BJIJICTh HABBIKAMHU IOJTy4CHUSI HHDOPMALIUH U3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIIBHO
OCYUICCTBIISITH ITOUCK, aHAIIU3, CACTEMATH3AIHIO U
MHTEPIPETANIO HHPOPMALIUU PA3JIMYHBIX BUJIOB U
(dbopM TIpeICTaBICHHUS,

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX (JOPMATAX C YIETOM
Ha3HA4YCHUS! MH(POPMAIIUH U [IEJICBOH ayIUTOPHH,
BBIOMpAst ONITUMANIbHYIO (DOPMY MPEIICTABICHUS U
BU3yaJIM3allnH;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh
uH(pOpMaIIHH, € COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh CPECTBA MHOOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX H
OpTraHU3aIMOHHBIX 33]1a4 C COOJI0ACHUEM TpeOOBaHU
IPrOHOMHKH, TEXHUKH O€30M1aCHOCTH, THTHEHHBI,
pecypcocOepexeH s, PABOBBIX U ATUYECKUX HOPM,
HOPM UH(POPMAITMOHHON OE30MMaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHpopManuu, THOOPMAITMOHHON 0€3011acCHOCTH
JMYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHHE HAaBBIKAMU Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHON M COLUAIBHOM JESTEIbHOCTH;
DKkcnepmuas oyenka OBIAICHUS] YHUBEPCATbHBIMA
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NENUCTBUSIMU:

0) cOBMeCTHAs IS TCIIbHOCTb:

- IOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA
KOMAaHTHOW ¥ WHMBHIya IbHON paboTHI;

- IPUHUMATH 1IEJIM COBMECTHOM JESATEIBHOCTH,
OpPraHHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHI,
pacnpeensaTb pojau ¢ yueTOM MHEHUH yYaCTHUKOB
00CYyKJaTh pe3yJIbTaThl COBMECTHOU paboThI;

- KOOPJIMHUPOBATh U BBIIOJIHATH pabOTy B yCIOBUSX
pealbHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIISITh IO3UTUBHOE CTPATETNYECKOE
IIOBE/ICHHE B PA3IIMYHBIX CUTYaLUX, IPOSBIISATH
TBOPUYECTBO U BOOOpaskeHue, ObITh MHULIUATUBHBIM
OBnazneHne yHUBEPCAIbHBIMU PETYISATUBHBIMU
NEVUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JHOAEH
IIPY aHAJIU3€ PE3yIbTaTOB JESITENbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYIUX JIOJEH Ha
OIUOKU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIUU
JPYroro 4eaoBeKa;

B 061acT 5K0I0rH4eCcKOro BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUIECKOH KYIBTYPHI,
[MOHUMAHHUE BIMAHUS COLUATBHO-D9KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLMATIbHOM
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapaKTepa
9KOJIOTMUYECKUX MPOOIIeEM;

- INIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUM B
OKPYKaIOIlleH cpelie Ha OCHOBE 3HaHUSA LeIei
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE IECUCTBUI, IPUHOCSIINX BPE
OKpYXKaIolIlleH cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPUATHBIC

KOMMYHUKATUBHBIMU JCHUCTBUAMM:

0) cOBMeCTHAs eI TCIIbHOCTB:

- IOHUMATh U UCTIOJIb30BATH IPEUMYILIECTBA
KOMAaHTHOW ¥ WHAMBHUYaTbHOHN paboTHI;

- IPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH,
OpPraHMU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 1O €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHIA,
pacupenensaTb pojid ¢ y4eTOM MHEHHH yYaCTHUKOB
00Cy>KJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPAMHUPOBATH U BBHIOIHATH PabOTy B YCIOBHSIX
peabHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBHUS;

- OCYILECTBIISITh NO3UTUBHOE CTPATETUYECKOE
IIOBE/ICHUE B PA3IIMYHBIX CUTYyaLUSX, IPOSBIAThH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM
Oxcnepmuas oyenka OBIAACHNUS YHUBEPCAIbHBIMU
pEryJasTUBHBIMU JIEHCTBUSIMU:

T') IpUHATHE ceOs U IPYTHX JIIOJICH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOAEH
IIPY AaHAJIU3€ PE3YJIbTATOB IEATEIbHOCTH;

- IpU3HABaTh CBOE IIPaBO U MPABO APYTUX JIOJEH Ha
OIIOKMU;

- pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYroro 4ejaoBeKa;

Oxcnepmuas oyernka B 001aCTH IKOJIOTUYECKOTO
BOCIIUTAHMUSL:

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
[IOHMMAaHHE BIUSHUS COLUATbHO-IDKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COL[UATBHOU
Cpenbl, 0CO3HAaHUE III00ATBHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOIIEM;

- IUITAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUH B
OKpY’Kalolllel cpeie Ha OCHOBE 3HaHUs Lenei
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETIPUATHUE JEHCTBUM, IPUHOCIIINX BPEL
OKpY>KalollleH Cpelie;

32




9KOJIOTMYECKUE MOCIIEACTBUS TPEANPUHUMAEMBIX

JNENCTBHMN, IPEAOTBPAILATh UX;

- pacUIMpEeHHE OIbITA ACSITEIBHOCTUA S3KOJOTUYECKON

HaIlpaBJIEHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKOM,

MPOEKTHOM U COLIMAJIbHOM JIEATEIIbHOCTH;
IIpeomemnvle:

1) chopMuUpOBaHHOCTH NPEACTABICHUN: O
XUMHUYECKOM COCTABJISIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MUpPA, POJU XUMHUU B TO3HAHUU SBJICHHUI
MPHUPO/BI, B (OPMUPOBAHUHU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH,
HEOOXOAUMOM ISl PEIICHUs MPAKTUYCCKUX 3a/1a4d U
IKOJIOTHYECKHA 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

2) BIaJICHUE CHUCTEMOW XUMHUYECKHX 3HAHUH,
KOTOpas BKJIKOYAET: OCHOBOIOJIAralolue IMOHATHS

(XMMUYECKUH  JJIEMEHT,  aToM,  JJICKTPOHHAs
o0oouka aTroma, S-, p-, d-2JIGKTPOHHBIE OpPOWTAIIH
aTOMOB, WIOH, MOJICKYJIa, BaJICHTHOCTD,

3JIEKTPOOTPHULIATEIBHOCTh, ~ CTENEHb  OKUCIIECHUS,
XUMHYECKas CBA3b, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIH o0beM, YIIIepOIHBII CKeJIeT,
GbyHKIMOHANBHAS TPYIIa, paaudKal, HW30MepHs,
U30Mepbl, TOMOJIOTMYECKMH  psJl,  T'OMOJIOTH,
YIJI€BOAOPOABI, KHUCIOPOJA- U a30TCOIEpIKallue
COEJIMHEHUs, OMOJIOIMYEeCKH aKTUBHBIC BEIECTBA
(yrimeBoabl, >KHMpbI, O€JIKH), MOHOMEp, IOJIHUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISIDHBIC
COCAUHCHUA, KPUCTANIMUCCKAsA pPCIICTKA, THIIbL
XUMHNYCCKHUX peaKI_[I/Iﬁ (OKI/ICJ'II/ITGJ'ILHO—

BOCCTAHOBUTEIBHBIE, H5K30- U JIHIOTEPMUUYECKHE,
peaKuuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOIIUTHL,
HED3JICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMAIIMS,
OKUCJIUTENb, BOCCTaHOBUTEIb, CKOPOCTh

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSITHBIE
9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAECMBIX
NEWCTBUM, IPEOTBpALIATh UX;

- pacuIMpeHHE OIbITA ACSITEIBHOCTA IKOJIOTUYECKON
HaIpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMH YI€OHO-HCCIICIOBATEIbCKOM,
MIPOCKTHOM M COIMATILHOM JCSITEIBHOCTH;

1) Oxcnepmnas oyenka CHOPMHUPOBAHHOCTH
MPEJICTABICHUNA: O XHUMHUYECKOM  COCTaBIISIIOLLECH
€CTECTBCHHOHAYYHOH KapTHUHBI MHpA, POJIH XHUMHH B
MO3HAHWW SABICHWH TPUPOABI, B (POpPMHUPOBAHUHU
MBIIUICHUS u KYJBTYPbI JIMYHOCTH, ee
(YHKIMOHATBHOH T'PaMOTHOCTH, HEOOXOAMMOM ISt
pelieHHs] TMPAKTHYECKUX 33Jad W DKOJOTHYECKHU
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM Ccpelie;

2) Okcnepmuas oyenka OBIAJCHHUS CHUCTEMOU
XUMHYECKHX 3HAHUH, KoTopas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH SJIEMEHT,
aToM, OJJIeKTpOHHas o0onoyka aroma, s-, p-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb,  3JEKTPOOTPUIIATEIILHOCT,  CTENEHBb
OKHCJICHHS, XWMHYECKas CBS3b, MOJb, MOJISIpHAs
Macca, MOJIIpHBIM 00BEM, YrIepOAHBIA CKEJNeT,
GbyHKIMOHANBHAS ~ TpyNIa, paaukald, H30MepHs,
W30MEpPbI,  TOMOJOTMYECKHH  psif,  TOMOJIOTH,
YIJIEBOAOPOABI,  KUCIOPOA- U  a30Tcoiepikallue
COCMHEHMs, OHOJOTrMYeCKH AaKTHUBHBIE BelIecTBa
(yrneBoabl, JKHUpBL, O€JIKH), MOHOMEp, IOJIHUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOIJICKYJISIDHBIC
COCIUHCHUA, KpuctaJlsin4ecKasd pelIcTKa, THIIBI
XUMHNYCCKHUX peaKI_[I/Iﬁ (OKI/ICJ'II/ITGJ'IBHO—

BOCCTAHOBUTEIBHBIE, JK30- M SHJIOTEPMHUYECKHE,
peakiuu HMOHHOTO OOMEHa), PacTBOpP, AJIEKTPOJUTHI,
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XUMHYECKON pEeaKIui, XUMHUYECKOEe pPaBHOBECHE),
TEOPUH W 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHS
opranuyeckux BewmectB A.M. BbyrtnepoBa, Teopus
3JIEKTPOJUTUYECKON JUCCOUMAIMU, TTEPUOJNYECKUI
3akoH JI.M1. MeHneneeBa, 3aK0OH COXpaHEHUST MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3BIK XUMUH,
(bakToNOrnuecKue CBEJCHUS O CBOMCTBAX, COCTAaBeE,
MoJydeHUn W 0€30MacHOM  HCIOJIb30BAHHH
BAKHEUILINX HEOPraHMYECKUX U  OPraHMYECKUX
BEIIECTB B OBITY W MPAKTHYECKOW ACATEIHHOCTH
YEJIOBEKA;

3) cpopMHUPOBAHHOCTH YMEHHW BBISBIISTH
XapaKTepHbIC TMPU3HAKU M B3aUMOCBS3b HM3YUCHHBIX
MOHATHA, TPUMEHSATH COOTBETCTBYIOIIUE ITOHSATHUS
MIPH OTMCAHWH CTPOCHUS U CBONCTB HEOPTaHUYCCKUX
W OpPraHMYECKHUX BEIIECTB W UX IMPEBPAIICHUN;
BBISIBIISITh  B3aMMOCBSI3b  XMMHUYECKMX 3HAHUH C
MOHATHSIMHU " MIPEJICTABICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

4) chopMUPOBAHHOCTh YMEHHUH HCIOJB30BaTh
HavMEHOBaHUS XUMHUYECKUX COEIMHEHUI
MEXIYyHApOAHOTO  COK03a  TEOPETHYECKON U
MPUKIAJHON XUMUU M TPUBUAIBHBIE HAa3BaHUS
BOKHEUIIIMX BEIIECTB (3THIICH, alleTUIICH, TIUIEPHH,
denon, dhopmanbaeru, yKCycHas KUCIOTa, TIUIUH,
YrapHBIM a3, yrIeKHUCIBIA ra3, aMMHaK, raiieHas
M3BECTh, HETrallleHas W3BECTb, NUThEBAas coAa H
JPYTHUX), COCTaBIATh (POPMYITBI HEOPTAaHUYCCKUX U
OpraHWYECKUX BEIIECTB, YPAaBHEHUSI XUMHUUYECKHX
peakuuii, OOBICHATH UX CMBICI; TOJATBEPKAATh
XapaKTEepHblE XUMUYECKHE CBOMCTBA  BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U 3aMHUCSIMU
YpaBHEHUN XUMUYECKUX PEaKLUM;

5) copMUpPOBAaHHOCTh YMEHUI YCTaHABIMBATH

HE3JIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs AUCCOLMALINS,
OKHCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOU
peaxkiuu, XMMHYECKOe PaBHOBECHE), TCOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHUS  OPraHUYeCKHX
BENIECTB AM. bytneposa, TeopHust
BJIEKTPOJIUTUYECKON JUCCOUMAIMU, TEPUOINYECKUN
3akoH /.M. MenpeneeBa, 3aKOH COXpaHECHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUUA  SI3bIK  XUMUH,
(dakTonornuecKkue CBEICHUS O CBOWCTBaxX, COCTaBe,
MOJTy4YECHU U u 06e30macHOM KCMOJIb30BAHUU
BAKHEUILIMX  HEOPraHWYECKHMX U  OPraHMYECKUX
BEIICCTB B OBITY W TPAKTHYECKOH JEATEIHHOCTH
YEJIOBEKa;

3) Oxcnepmmnas oyenka CcHOPMHUPOBAHHOCTH
YMEHUU  BBISBISATH  XapaKTepPHbIE TPU3HAKU U
B3aMIMOCBSI3b ~ M3yYEHHBIX  TIOHATUH, MPUMEHSTH
COOTBETCTBYIOIUE TOHSATHUS MPU OMUCAHUU CTPOCHHS
Y CBOWCTB HEOPTAHMYECKUX U OPTAHMUYECKUX BEIISCTB
M WX TPEBpAlllCHHI; BBIIBISATH  B3aUMOCBS3b
XUMHYECKHX 3HAHUU c MOHSTHSIMH u
NPEJICTaBICHUSIMUA  JPYTUX  ©CTECTBEHHOHAYYHBIX
MIPEIMETOB;

4) Oxcnepmuas oyenxa CcHOPMHUPOBAHHOCTH
YMEHHUI WCIOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKUX
COCJIMHEHUI MEXIYHApOIHOTO COK3a TEOPETHUECKOU
U TPUKIAJHON XHMHHM W TPUBHAIbHBIC HA3BaHHS
BRXHCUIIIMX BEIICCTB (3TUJICH, AllCTUJICH, TIIMICPHUH,
¢benon, dopManbaeru, yKCycHasi KHCIOTa, TIIHLUH,
yrapHblii ra3, YIJCKUCIBIA Ta3, aMMHUaK, raiieHas
U3BECTh, HEralleHas M3BECTh, NHUTHEBas cola W
IPYTuX), COCTABJIATH (GOPMYJIbI HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB, YPABHEHHS XHMHYCCKUX
peakiuii, OOBSACHATH MX CMBICT; IOJITBEPXKAATh
XapaKTEepHbIE ~ XMMHYECKHE  CBOICTBAa  BEIICCTB
COOTBETCTBYIOIIUMH 3KCIICPUMEHTAMH M 3alUCSIMU
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MNPUHAJIC)KHOCTE H3YUYCHHBIX HCOPraHUYCCKUX U
OPraHn4€CKUX BCUICCTB K OMPCACIICHHBIM KilaCCaM U
rpymniiam COGEHHCHHﬁ, XapaKTCpU30BaATb UX COCTAB U

Ba)KHEHIIIHE CBOMCTBA; OIPENIEIISITh BUJIbI
XUMUYECKUX  CBs3el  (KOBaJCHTHas, HOHHAas,
MeTaJuIn4ecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJUTMYECKUX pelIeToK BEIIECTB;

KJIACCU(UIIUPOBATH XUMHUCCKUEC PEAKITHH;

6) BIaJeHHEe OCHOBHBIMH METOJaMH HAyYHOTO
IIO3HaHUA BCIIICCTB n XUMHUYCCKUX SIBJICHUU
(nabnronenue, U3MEpeHHue, 9KCIIEPUMEHT,
MOJICJIUPOBAHUE);

7) chOpMUPOBAHHOCTb YMEHUH IPOBOAUTH
pacyeTsl M0 XUMHUYECKUM (OpMyIIaM U YpPaBHEHUSM
XMMHUYECKHX  peakuuid ¢ UCIOJIb30BaHUEM
(U3NYECKUX BEIMYNH, XapaKTePHU3YIOIINX BEIIECTBA
C KOJMYECTBEHHOM CTOpOHBI: Macchl, oOBeMa
(HOpMalibHbIE ~ YCJIOBMSI)  ra3oB,  KOJIMYECTBa
BEIIIECTBA; MCIIOJIb30BaTh CHUCTEMHBbIE XUMHYECKHUE
3HAHMUSA [ OPUHATHS PELIEHUH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHEM;

8) copMHPOBAHHOCTh YMEHUH IJIAHUPOBATh U
BBITIOJIHATh XUMHYECKUN SKCIIEPUMEHT
(mpeBparieHuss ~ OpPraHUYECKUX  BEIECTB  IIpH
HarpeBaHuu, INOJyYEHUE ATUJIEHA U H3yYEHUE ero
CBOWCTB, KAaueCTBEHHBbIE pEAKLUUU Ha ajbJCTHJBbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; AeHaTypanus OelKoB
IpU HarpeBaHUM, LIBETHblE peakUuu OEeJKOB;
MIPOBOJIUTH PEAKIMM MOHHOTO OOMEHa, OMpeAeysTh
Cpeay BOAHBIX PacTBOPOB, KaYECTBEHHBIE PEAKIMU
Ha cynabdaT-, KapOOHAT- W XJOPHI-aHUOHBI, Ha
KaTUOH aMMOHMS; pelaTb 3SKCHEPUMEHTaIbHbIE
3ajaun no temMaMm "Meramubl" u "Hemeramnel") B

YPaBHEHUN XUMUYECKUX PEAKLUI;

5) Oxcnepmmnas oyenka CcHOPMHUPOBAHHOCTH
YMEHUU YCTaHABJIMBATh MPUHAICKHOCTh U3YYEHHBIX
HEOPraHMYECKUX M  OpPraHMYeCKUMX BEUIECTB K
ONpEJEICHHBIM KJaccaM M TpynnaMm COEIWHEHHI,
XapaKTEpU30BaTh UX COCTAB M BAXKHEHIIME CBOMCTBA;
OTIpEETATh BUIbl XUMUYECKUX CBsI3el (KOBaJIeHTHa,
WOHHAs,  METaJuIM4yecKas,  BOJOPOJHAs),  THIIbI
KPUCTAJUTMYECKUX pemeTox BEILECTB;
KJ1acCU(UIIUPOBATh XMMUYECKHE PEAKIINH;

6) Oxcnepmuas oyenka OBIAICHUS OCHOBHBIMH
METOJAaMH  HAay4YHOrO0  TIO3HAHUA  BEHIECTB U
XUMHYECKUX sIBIIeHUN (HaOmiogeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

7) Okcnepmnas oyenka CHOPMHUPOBAHHOCTH
YMEHUII NOpPOBOAMUTH  pacyeTbl MO0 XUMHYECKUM
dbopMylaM U ypaBHEHUSM XUMHUYECKHX PEaKIui C
HCII0JIb30BAHUEM dusnaeckux BEJIMYMH,
XapaKkTepU3yIOIIUX BEIIECTBA C  KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbIE YCIIOBUS)
ra3oB,  KOJHMYECTBA  BEIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XUMHYECKHE 3HAaHUSA I [PUHATHUSL
pelieHnii B KOHKPETHBIX J>KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM,;

8) Oxcnepmnas oyenka cHOPMUPOBAHHOCTH
YMEHHUH ITUTAHUPOBATh W BBHIMIOJMHATh XHUMHYCCKHIA
IKCHEPUMEHT (NPEBpAICHHUS] OPraHUYECKUX BEIICCTB
IIPY HATPEBaHUH, MTOJIYUCHUE STUJICHA U U3YUCHHE €T0
CBOWCTB, KAueCTBEHHBbIC pEAKIUU Ha allbJCTHJIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JOeHaTypamus OeiIKoB
NpU  HAarpeBaHWM, [IBETHbIC pEAKIUH  OCJIKOB,
MPOBOANTH PEAKIIMH HOHHOTO OOMEHa, OIpPEaesaTh
Cpely BOJHBIX PacTBOPOB, KAUECTBCHHBIC PEAKIIMU Ha

35




COOTBETCTBUH C IMPaBWJIAMU TEXHUKU O€30MacHOCTH
npu OOpaImIeHUU C BEMIECTBAMH U JaOOPAaTOPHBIM
o0opynoBaHuEM; MPEACTABISATh pe3ynbTaThl
XUMHYECKOTO OJKCIIEPUMEHTa B (QopMe 3arucu
YpaBHEHUW  COOTBETCTBYIOLIMX  pEakIud U
dbopMyIMpOBaTh  BBIBOJBI Ha  OCHOBE  OJTUX
pe3yNbTaTOB;

9) chopMUPOBAHHOCTh YMECHHS aHATU3UPOBATH
XUMHYECKYI0  MHGOpMaIUIo, TONy4yaeMyl W3
pa3HbIX HWCTOYHHUKOB (cpencts MacCOBO
unpopmanuu, cetb UHTEpHET u Apyrue);

10) chopMHPOBAaHHOCTH YMEHHUH COOIOIATH
npaBuiia 9KOJIOTHYECKH 1eJIeC000Pa3HOTo
MOBEJICHUs B OBITY M TPYAOBOWU JEATEIHHOCTH B
LEJSIX COXPaHEHHsI CBOETO 3/I0POBbSI U OKPY KO
MPUPOJTHON  CpeAbl;  yYWUTHIBATH  OMACHOCTH
BO3JICHCTBUSI HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX
BEILIECTB, MMOHUMAsI CMBICT TOKa3aTels MpeaeabHON
JOMYCTUMON KOHIICHTPAIUH;

11) s oOy4aromuxcs € OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBBS:  C(POPMHUPOBAHHOCTb
YMEHHS  TPUMEHSTh  3HaHUS 00  OCHOBHBIX
JIOCTYITHBIX ~ METOJaX IO3HAHUS  BEIIECTB |
XMUMHAYECKHX SIBIICHUH;,

12) TS CIIEIIBIX u CIIa0OBUIALIAX
00yJaroIuXCs: c(hOpMUPOBAHHOCTH YMEHUS
UCIOJIb30BaTh  pelibePHO  TOUCYHYIO  CHCTEMY
ob6o3naueHuii JI. Bpaiis mis 3amucu XUMHYECKUX

dbopmy.

cynb(ar-, kapOOHAT- M XJIOPHUI-aHUOHBI, Ha KAaTHOH
aMMOHWUSI; pEIIaTh SKCIEPUMEHTAIbHBIC 3a/la4yu TI0
temaMm "Metaiel" u "HemeTtamibl") B COOTBETCTBUH C
MpaBWJIAMU TEXHUKU 0€30MAaCHOCTH TIPU OOpALIECHUH C
BelIeCTBAMH M JAOOPATOpPHBIM  O0OpYIOBAHUEM;
MIPEACTABIIATH pe3ynbTaThl XUMHUYECKOTO
JKCIlepuMeHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX  pEakuii U  (HopMynHpoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

9) Oxkcnepmnas oyenxka cHOPMHPOBAHHOCTH
YMEHHUSI aHAM3UPOBaTh XUMHUYECKYH) HH(OPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBOM WHpOpMaIUH, ceTh IHTEpHET U Apyrue);

10) Oxcnepmmuas oyenka cHOPMUPOBAHHOCTH
YMEHHUH  cOOJIIoJaTh  MpaBWJIa  DKOJOTHYECKHU
1[eIeco00pa3HOro IMOBEACHHUSI B OBITY W TPYAOBOMH
NS TeTbHOCTH B IIENISIX COXPAHEHUS CBOETO 370POBBS U
OKpy)Xarolled  NPUPOAHOH  CpeIbl;  YYHUTHIBATH
OMAacCHOCTh BO3JICHCTBUSI HAa JKUBBICE OPraHU3MbI
OTIPE/ICIICHHBIX BEIIECTB, TOHUMAsi CMBICH ITOKa3aTems
MPeeIbHON JIOIYCTUMOMN KOHIICHTPAIIHH;

11) Oxcnepmnas oyenxa nnsi 0O0y4arouuxcsi C
OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3]I0POBBSL:
c(OPMUPOBAHHOCTh YMEHUS TMPUMCHITH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYCCKHX SBIICHHIA,

12) Oxcnepmmuas oyewmka 1S CICNBIX U
CIabOBUASIIUX OOydJarommxcsi: CHOPMHPOBAHHOCTH
YMEHHS HCIONb30BATh PENbePHO TOUCUHYIO CUCTEMY
ob6o3naueHuid JI. Bpains mns 3anmucu XUMHYECKUX

dbopmyi.
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Pa3paborunku:
bBY «PanyxHuHCKUN
HOJIMTEXHUYECKUN KOJUIEIK)

JKCIepThI:
bBY «PanyxHuHCKHUN
HOJIMTEXHUYECKUN KOJUIEK)

OpernoaaBaTciib

3aMECTHUTEIL aupektopa no MP

Ucanrsixkosa O.B.

YepHona JI.M.

37



JIMCT
H3MEHEeHUI U 0NOJTHEHNH, BHECEHHBIX B Pa004yI0 IpPOrpaMmmy

JlomonHeHNs: 1 U3MEHEHUsI B pabouylo MporpaMmy Ha / y4eOHBIN IO
B pa6ouyto mporpammy Y /1 «Xumust» tst crieranbHocTH 44.02.01 Jomko/bHoe 00pa3oBaHue.

Ne MU3MCHCHUSA, 1aTAa BHCCCHUS M3MCHCHUSA Pa3znen IMPpOorpaMmMbl CTp.

OcHoBaHue:
HaHpHMepZHOHBHGHI/IG HOBOT'O yqe6HI/H<a; aKTyaJII/I?;aIII/I?[ OCHOBHI)IX\HOHOJIHI/ITGJII)HI)IX HNCTOYHHUKOB.

®.1.0. nuna BHECHIEr0 U3MEHEHUS

N3MEHEHUA U JONNIOJTHEHU S, BHECEHHBIE B PABOYYIO IIPOI'PAMMY

Ne Hara
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