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PaGouass mporpamma paspaboTaHa Ha OcHOBe TpeOoBaHuii denepaqbHOTO TOCYIAPCTBEHHOIO
0o0pa30BaTeNpHOTO CTAaHAApTa CpEeAHero oO0mero o0pa3oBaHUS YTBEPKICHHOTO IMPUKA30M
MunucrepctBa obpazoBaHusi U Hayku Poccuiickoir Pepepanmu ot 17 mas 2012r.Ne 413 (B
neictByromeit  pemakiuu), DenepanbHON 00pa30BaTENBHON MPOTPaMMbl CPEIHETO OOIIEro
oOpa3oBaHus, YTBEPKJACHHOW NpukazoM MunnpocsemnieHuss Poccun ot 18 mas 2023r. Ne 371, ¢
yueToM TpeboBaHmii DenepanibHOro rocylapcTBEHHOrO 00pa30BaTENBbHOIO CTaHIApTa CPETHETO
npodeccuoHaibHOr0 06pazoBanus 1o npodeccuu 08.01.29 Macrtep 1o peMOHTY U 00CITYKUBaHUIO
WHXKEHEPHBIX CHCTEM O KWJIMIIHO-KOMMYHQJIBHOTO  XO3SMCTBA, YTBEPKICHHOTO IPUKA30M
Munnpocsemienust  Poccum Ne 1003 or  18.11.2022 r., mnpuMepHOW HIPOrpaMMbl
o0meo0pa3oBaTeNbHOM  Y4eOHONH TUCHMIUIMHBI «XHUMHUS», pEKOMeHJoBaHHOW denepanbHbIM
rOCy/IapCTBEHHBIM  OIOJUKETHBIM  00pa30oBaTENIbHBIM  YUPEKICHUEM  JOIMOJHUTEIHHOTO
npodeccuoHanbHOro o0pa3zoBanus «MHCTUTYT pa3BUTUS TNPO(ECCHOHAIBHOTO 00pa30BAHMDY
(®I'bOY AITO «MPIIO») B KayecTBE MPUMEPHOH MPOTPAMMBI C YYETOM MPOQECCHOHAITBHON
HANpPaBJICHHOCTU TPOTPaMM CPEIHEro MpoQecCHOHATBHOIO 00pa30BaHMs, pealn3yeMbIX Ha 0aze
OCHOBHOT0 00111eT0 00pa30BaHus C MOJTYYEHUEM CPETHEro o0IIero oopa3oBaHusl.

OpraHu3anus-pa3padoTynK:

I'ocynapcTBenHOE Or0KEeTHOE TTpodheccHoHaAIbHOE 00pa30BaTENbHOE yUpexkaeHne MOCKOBCKOM
obnactu «Kpacnoropckuit komemk» (I'BIIOY MO «KpacHOropckuit KOJemK»)

Pa3zpa6orunk: Tpumuna O.1O., npenonaBarens Beiciiel kBamdukanuonnoi kareropuu ['BIIOY
MO «KpacHOTOpCKU KOJIIEIXK

PACCMOTPEHA U PEKOMEHJIOBAHA OJOBPEHA U YTBEPKJIEHA

Ha 3acemannu MeTOAUYECKOr0 00hEIMHECHUS Hay‘-IHO'MeTOI[I/ILICCKI/IM coBetoM [ BIIOY
I'BIIOY MO «KpacHOropckuii KOIemax» MO «KpacHOropckuil Komiemx»

ot 16.04.2025 r. IIpoToxom Ne 1 ot 18.04.2025 IIpoTtokon Ne 1
Ienarornueckum coserom I'IIOY MO IIpuka3s tupeKTopa KoleaxKa
«KpacHoOropckuil Koymiemnx» or 25.04.2025 r. Ne 811/1

ot 17.04.2025r. ITpoTtokosn Ne 2
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1. O0mas xapakTepucTHKa pado4eil NporpaMMal 0011e00pa30BaTEJIbHOM JMCIUIIIHHbI
«XuMHUD»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

OOmeoOpa3zoBarenbHas AUCHUIUIMHA «XUMHUS» U3ydaeTcs Ha 0a30BOM ypOBHE B
00meo0pa3oBaTeIbHOM IIMKJIE Y4eOHOro IUilaHa oOpa30BaTeNbHOW MPOrpaMMBbl  MpodeccHu
08.01.29 Macrep 1o peMOHTY U OOCITYXKHBaHUIO MHKCHEPHBIX CUCTEM >KHIUIIHO-KOMMYHAIBHOTO
X03s1cTBa Ha 6a3e OCHOBHOTO 0011er0 00pa3oBaHus C MOIyYEHHUEM CPETHETo 001ero oopa3zoBanus
(COO).

[TpuxnangHoil Moaynb BKIKOYAaeT pasfen 8 «Xumus B ObITY U IPOU3BOJACTBEHHOU
JESITEeTbHOCTH YeNIOBEeKa», KOTOPBIM peau3yercs sl BCceX Mpoeccuii/CrnenuaabHOCTe METOI0M
pEIICHUsT KEHCOB, CBSI3aHHBIX C AKOJIOTHUECKON 0€30IMaCHOCTHIO U OIEHKOH MOCIEACTBUI OBITOBOU
U NPOU3BOJCTBEHHON JEATENBHOCTH, COOTBETCTBYIOLIEH oTpacisam Oyayuieid nmpodeccuoHaabHON
NeSITeIbHOCTH 00yUYaIOIIHUXCSl.

1.2. llesqin ¥ MUIaHUPYeMble Pe3yJabTAThI 0CBOCHHS THCIHUTLINHBI
1.2.1. lleau 1 3aa1a4 JUCHMILIMHBI

Copepxanue mporpaMMmbl 0OIIe00pa30BaTEIbHON JUCIHUILUIMHBI «XUMHS» HAMpaBICHO Ha
JOCTUKEHHE CICIYIONINX [ENeH:

- (bopMHUpOBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KaK Ba)KHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, B OCHOBE KOTOpPOM JeXaT KIIOUEBbIE TOHATHUSA,
(dyHIIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMaHUE
CYIIIHOCTH JOCTYITHBIX 0000IIEHIUH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH MX
Pa3BHUTHUS U CTAHOBJICHHSI,

- (hoopMHpOBAHHWE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IO3HAHHS BEIIESCTB U
XUMHUYECKHUX PEaKINii, HEOOXOAUMBIX ISl TpUOOpPETeHHs] YMEHUN OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON U MOBCETHEBHOMN
KHU3HU;

- pa3BUTHE YMEHHUI U CIOCOOOB AESTENFHOCTH, CBA3aHHBIX C HAOMIOIeHUEM U O0BICHEHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM MPaBHII 0€30MaCHOTO 00paIeHus C BEIIECTBAMHU.

3ajaun TUCHUTIITUHBI:

1) chopMUPOBATH TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMHYESCKHX TPOIIECCOB
U SBJIICHHM B OKPYXKAaIOIIEW Cpele, a TakKe MX CBA3b C LEJOCTHOW HAYYHOM KapTUHOM Mupa U
JIPYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pPa3BUTh YMEHUS COCTABIATH (DOPMYIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB,
ypaBHEHUs XHMHUYECKUX pEaKlui, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCTIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MIPOBEICHUS MPOCTEHIIINX XUMHYECKHUX
OKCIIEPUMEHTAIbHBIX HCCICIOBAaHUNA C COOJIIOJICHHEM TIpaBWJI 0€30MacHOT0 OOpameHust ¢
BEIIIECTBAMH H JJAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS HAXOIWUTh, AHAJIM3UPOBATH M UCIOJIH30BaTh HHMOPMAIIHIO
XUMHYECKOTO XapakTepa W3 pPa3IMYHBIX HH(POPMAIMOHHBIX HMCTOYHHKOB, BKIIOYas Y4IeOHYIO
TUTEepaTypy, HaydyHbIe MyOIUKAIMU U HHTEPHET-PECYPCHI;



5) chopMUpOBaTh YMEHHS TPOrHO3UPOBATH IOCIEACTBUS CBOEH JAEATEIbHOCTH U
XUMHYECKUX TPUPOJTHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX IPOIECCOB, YYUTHIBAs BO3MOYKHBIC
9KOJIOTUYECKUE U COIMAIbHBIE BO3ICHCTBUS;

6) chopMUPOBAaTh TIOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHMA XHMHUYECKOW HAyKH U
TEXHOJIOTUI JUISI pPa3BUTHS COIMAIBLHOW M MPOU3BOJCTBEHHOW cdep ¢ yMEHHEM MPUBOAUTH
IIPUMEPHI UX MPUMEHEHHS B Pa3IUYHbIX cpepax KU3HU.

1.2.2. IlnanupyemMble pe3yJbTaTbl OCBOCHHUSI 001I€00pa30BaTEeIbLHON JUCUMILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue oOeo0pa3oBaTeabHas TUCIUILUINHA «XUMUS» UMEET NMpU (POpMUPOBAHUU
u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBienHsix B akTyanusupoBaHHbix GI'OC
CIIO mo mpodeccun 08.01.29 Macrtep mo peMOHTY H OOCTYXKUBAaHUIO WHXCHEPHBIX CHCTEM
KUITUITHO-KOMMYHAJILHOTO XO35HCTBA.



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHI Ui

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme
JInyHOCTHBIE pe3yJabTaThl JOJKHBI OTPAXKATH B
4yacTu:
TPYAOBOr0 BOCTIMTAHHUSA:
— TOTOBHOCTH K TPYydy, OCO3HAaHHE I[EHHOCTH
MacTepcTBa, TpyAoIo0ue;
— TOTOBHOCTH K AKTHUBHOI JesITeNbHOCTU

TEXHOJIOTUYECKOW U COIMAlIbHOM HampaBlIeHHOCTH,
CIIOCOOHOCThP ~ WMHULMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;

— WHTEepeC K pa3uyHbiM chepam mpodecCHoHaATHHON

JIeSTeTLHOCTH.
MeTtanpeaMeTHbIe pPe3yJabTAThl J0JIKHbI 0TPAKATH:
OBJagenue YHUBEPCAJIbHbIMHU YueOHBbIMH

NMO3HABATEJIbHBIMU JA€HCTBUAMM:

a) 6a3oBble JIOTHUYECKHUE NeHCTBUS:

—  CaMOCTOATENThHO (POPMYIUPOBATH U AKTYaTH3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBIMBATh  CYIIECTBEHHBIM  MpHU3HAK WU
OCHOBaHUs MJIi CpaBHEHHS, KIacCCUPUKAIUU H
00001eHMS,

—  ONpenensiTh 1enu JIeSITEIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

— BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCYUUA B
paccMaTpruBaACMBIX ABJICHUAX,

— BHOCHUTHb KOPPEKTHUBHI B JAESITENHHOCTH, OIICHHWBATH
COOTBETCTBUE PE3YJHTATOB LENSAM, OIIEHUBATH PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

— BIAJCTh HABBIKAMH Yy4eOHO-HCCIIEOBATEIbCKON U

3aJaBaTb

JMcuMIUIMHAPHBIE Pe3yJIbTAThI J0JKHbI OTPAKATh:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POIU
XUMHH B TIO3HAHUM SIBIICHUH TPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (yHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOW JUIS PEIICHUS MPAKTUICCKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpEIE;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT:  OCHOBOIOJIAralolue  TOHATHS  (XUMHUYECKHUI
SJIEMEHT, aToOM, 3JEKTPOHHas o00oJouka aroma, s-, p-, O-
AJICKTPOHHBIC OPOUTAIM ATOMOB, IOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCIECHHUS, XUMUYECKAast
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIriepoaHbIN
ckeneT, (GyHKIMOHAJIbHAs TpyMMa, pagukal, H30MepHs,
W30MEpbI, TOMOJOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJI- U a30TCOAepXkalllie COEAMHEHUS, OUOIOTMYecKU
aKTUBHBIC BellecTBa (YTJIEBOIBI, KHUPHI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCTMHEHUS, KPUCTAJUIMYECKAsi PEeNIeTKa, THUIBI XUMHYECKUX

peaxiui (OKHCTTUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHJOTEPMUYECKHE, PEaKIMH HMOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JCCOIMAIINS,  OKHCIUTENIbh, BOCCTAaHOBUTENb, CKOPOCTh

XMMHUYECKON peaklnU, XUMHUYECKOE PaBHOBECUE), TEOPUU H
3aKOHBI (TE€OopUsi XHMHUYECKOTO CTPOCHHUS OpraHUYeCKHX
BeuiectB  A.M. bByriepoBa, Teopus 3JIEKTPOIUTHYECKON
Jcconuanuuy, nepruoandeckuii 3akon J1.11. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3BIK
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NPOCKTHON JIEATEIIbHOCTH, HABBIKAMH pPa3peIICHUs
npo0Jem;

BBISIBIISAITh  IPUYMHHO-CIICJICTBEHHBIC  CBS3M U
aKTyaJIM3UpOBaTh 3a/lady, BBIIBUTATh THIIOTE3Y €€
pelICHUsA, HAXOAUTh apryMCHTLI IJIA OOKa3aTCIILCTBA
CBOMX YTBEpXJCHWH, 3aJaBaTh IlapamMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a7auu
pe3yJIbTaThI, KPUTHYECCKH OLICHMBATh ux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

YMCTb ICPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO M
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH.

XUMHH, (DAKTOJIOTMYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe,
MOJy4YeHHH M OE€30MacHOM  HCIOJIb30BAaHUM  BAXKHEHMIINX
HEOPraHMYECKUX M OpPraHMYecKHMX BEIIECTB B ObITY U
IIPAKTUYECKOHN JEATEIbHOCTH YEJI0BEKa;

ITP6 03. chopMUPOBAaHHOCTH YMEHUU BBISABJISATH XapaKTEPHBIE
MPU3HAKK U B3aUMOCBSI3b HM3YUEHHBIX TMOHSTHM, MPUMEHSTH
COOTBETCTBYIOIIME IOHATHUS IIPU OINMCAHWU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB U UX
MIPEBPAILCHUI; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHSATUSAMHU U TIPEACTABJICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

IMP6 04. chopMUPOBAHHOCTHL YMEHHH  HCIIOJIb30BATh
HAaVMEHOBAHMS XUMUYECKHX COEIMHEHHM MEXIyHApOJAHOTO
COI03a TEOPETUYECKOM M NPUKIATHON XMMHHM U TPUBHUAIBHBIE
HA3BaHMS BAKHEHIINUX BEIIECTB (STUJICH, alleTUJICH, INIULEPHH,
denon, dpopmanpaeTHa, YKCyCHasi KUCIOTA, TIHMIMH, YTapHbIMI
ra3, yrjIeKMCJIbI ra3, aMMHUaK, TallieHas W3BECThb, HEralieHas
W3BECTh, MHUTHEBAsI COJA M JPYIHX), COCTaBIATH (HOPMYJIBI
HEOPraHWYeCKNX ¢ OpPraHWYECKHUX BEIIEeCTB, YpPaBHEHMUS
XUMHUYECKUX PEeaKIUi, OOBICHATh MX CMBICH; MOATBEPXKAAThH
XapaKkTepHbIC XUMUYECKUE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3alHUCSIMU YpaBHEHUI
XAMHUYECKUX PEaKIUii;

IIP6 05. cdopmMupoBaHHOCTH yMEHUW  YCTaHABIMBATH
MIPUHAJIC)KHOCTh M3YYEHHBIX HEOPTraHUYECKHUX u
OpraHMYEeCKHUX BEILECTB K ONPENEJIECHHBIM KJlaccaM U TpyIIaM
COCIMHEHUM, XapaKTEpU30BaTh HX COCTAaB W BaKHEHIIWE
CBOMCTBA;  ONpENENsATh  BUABl  XMMHUYECKHX  CBs3€Hl
(koBasieHTHAsl, WMOHHAs, METaJUTMYeCcKasi, BOJOPOJIHAS), THIIBI
KPUCTAINIMYECKUX PEIIETOK BEIIECTB;, KIACCU(PUIIUPOBATH
XUMUYECKHUE PEAKIIHH;

IIP6 07. chpopMUpOBaHHOCTh YMEHUU MPOBOJUTH PACUEThI 1O
XUMUAYECKUM (HOpMyJiaM M YPaBHEHHSIM XUMHUYECKHUX PEaKIIHil
C UCTOJb30BaHUEM (U3UUYECKUX BEIUYMH, XapaKTEPU3YIOIIIX
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BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, 0O0ObeMa
(HOpMaJIbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul NPUHITUSA
peIJ_IeHI/If/’I B KOHKPCTHBIX JXKU3HCHHBIX CUTyallUsAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
Cpe/ICTBA IMOUCKA,
aHaM3a u
HWHTEPIIPETAINH
nHpopManuu u
nH(OPMAIMOHHBIC
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3124
npoeCCUOHATBLHON
JeSTeIILHOCTH

qacTu:

JInyHOCTHBIE pe3yabTaThl JOJAKHBI OTPAaXKaTh B
HEeHHOCTH HAYYHOI0 MO3HAHUS:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKu U  OOLIECTBEHHOM IPaKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpILICHCTBOBAHUE SI3BIKOBOM M  YUTATEIbCKOM
KyJbTYpbl KakK CpEJCTBA B3aUMOJCUCTBUS MEXKIY

JJFOAbMH U IIO3HAHHA MHUpaA.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OsBJianenue

YHUBepPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJbHbIMHU JAeliCTBUAIMM:
B) padora ¢ nHpopManmei:

BJIQ/IETh HABbIKAMHU MOJY4YeHHs] MHOpMalUM U3
UCTOYHMKOB  pa3HbIX  THIIOB, CaMOCTOSATEIBHO
OCYILIECTBIATh IIOUCK, aHAIM3, CUCTEMATHU3aLUI0 U
MHTEpIIpETalui0 MHPOPMALUU DPA3IUYHBIX BUIOB U
(bopM npecTaBIeHUS;

co3/1aBaTh TEKCTHl B Pa3IMYHbIX (popmarax ¢ y4yeTom
Ha3Ha4YeHUs MHPOpMAIMM U IeJeBON ayAuTOpHH,
BBIOMpasi ONTUMaNbHYIO (OpMYy NpEACTaBICHUS U
BHU3yaAJIN3aLUH;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBUE
MOPAJIBHO-ITUYECKUM HOPMaM;
BJIAJICTh HABBIKAMU PACIO3HABAHUS W

JCTUTUMHOCTD
IIpaBOBLIM u

3alllUThI

JucuuminHapHbie (MpeAMeTHbIE) Pe3yJbTaThl U JIOJLKHBI
0TPaXKATh:

ITP06 06. Bi1ageHNE OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHUS
BEUIECTB U XMUMHUYECKUX SIBICHUU (HAOIIOACHHE, U3MEpEeHHE,
HKCIEPUMEHT, MOACTHPOBAHNE);

I1P6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PACUEThI MO
XUMHYECKUM (GOopMyJiaM U YPaBHEHUSIM XUMHUYCCKUX pEaKIni
C HUCTOJb30BaHUEM (UBNYECKUX BEIWYHH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOHM CTOPOHBI: MAacchl, 0O0beMa
(HOpMalibHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBA  BEIECTBA;
UCIIOJIb30BaTh CHCTEMHBIC XMMHUYECKUE 3HAHUS IS TPUHSATHUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3AHHBIX C
BEIICCTBAMH U UX PUMECHCHHEM;

IIP6 08. cdopMuUpPOBaHHOCTH YMEHHWH IUIAHUPOBATH U
BBITIOJHATh ~ XUMHUYCCKUH  OKCIEPUMEHT  (TpeBparieHus
OpPraHMYECKUX BEUIECTB MPHU HATPEBAHMH, MOJYYCHHUE STUIICHA

M W3YUYCHHE €ro CBOWMCTB, KaueCTBEHHBIC pEAKIMU Ha
aNbJETU/bl, Kpaxmall, YKCYCHYIO KHCIOTYy; JeHaTypauus
OCNKOB TpPU HAarpeBaHWU, IIBETHBIE pEaKIMU OEIKOB;

IPOBOJUTh PEAKIUH HOHHOIO OOMEHa, ONpEeAeNsTh Cpeay
BOJHBIX PAacTBOPOB, KayeCTBEHHbIE pEAKIMH Ha CyibQarT-,
KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHHS; pellaTh
SKCIEPUMEHTAIbHBIE 3a7auu 1o TemaM "Mertamnel" U
"Hemetannsl") B COOTBETCTBMM C NPAaBWJIAMU TEXHHUKHU
O0e3omacHOCTH  Tpu  OOpameHuH C  BEHIeCTBAMHU U
71a00paTOpPHBIM  00OPYAOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 3KCIepuMeHTa B (QopMe 3alucu ypaBHEHUH
COOTBETCTBYIOLIMX pEaKUUd U (GOpMyIUpOBaTh BBIBOJBI Ha
OCHOBE ATHX PE3YyJIbTaTOB;




uHpopmanuu, 0e301acHOCTH

JINYHOCTH.

nHpOpMaITMOHHON

IP6 09. chopMHPOBAHHOCTh yMEHHUS  aHAIM3UPOBATh
XUMHYECKYI0 ~ HHQOpPMAIMIO, IMOJIydaeMyl0 M3  pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoi mH(popmanuu, cetb HTepHer

U IpyTHE).

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATH U
pabortarth B
KOJUIEKTHBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJIbTAThI

YacTH:

IrPas’kJIaHCKOr0 BOCIIMTAHMSI:

— TOTOBHOCTb BECTU COBMCCTHYIO JOCATCIBHOCTL B
WHTEpecax rpakKIaHCKOTO OOIIeCTRa;

— YMEHHE  B3aUMOJCWCTBOBATh C  COIHAJIbHBIMH
WHCTUTYTAaMH B COOTBETCTBUM C HMX (PYHKUHUSIMU U
Ha3HA4YCHUECM.

MertanpeaMeTHbIe pe3yJabTAThI J0JKHBI OTPAKATD:

OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHHMKATHBHBIMH

JeHCTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHUMAaTh u HCITOJIB30BaTh MIPEeUMYIIeCcTBa
KOMaHJIHOW ¥ UHJIMBUyaJIbHOU paboThI;

— TMpPUHUMATh LEJIW  COBMECTHOM  JIESITEIBHOCTH,
OpraHM30BBIBATh U KOOPIAMHHUPOBATH JIEUCTBUS IO €€
JIOCTHKEHUIO: COCTaBIISITh TJ1aH NEHCTBUH,
pacrpeienaTh poii ¢ Y4eTOM MHEHHH YJaCTHUKOB
00CYyXJaTh pe3ylbTaThl COBMECTHOW pabOoTHI.

OBjaleHHe  YHMBEPCAJBHBIMH  PeryJasiTUBHbIMH

JefcTBUSIMU:

r) NpUHATHE ceOsl M IPYTruX JI0aei:

— TPUHUMATh MOTHUBBI ¥ apTYMEHTHI IPYTHX JIOAEH mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE MPABO W MPABO JIPYTUX JIOACH Ha
OIINOKH,

— pa3BHBaTh CIHOCOOHOCTh TIOHMMAaTh MUP C TO3HITUH
JIPYTOT0 YeIOBEKa.

AO0JIKHBI OTpakaTb B

JAucounianHapHpie (MpeaMeTHbIe) Pe3yJbTaThbl U J0JLKHbBI

0TpPakKaTh:
IIP6 08. cdhopMuUpOBaHHOCTH YMEHHUM IUIAHHPOBATH |
BBITIOJIHATh ~ XUMUYECKUWA  DKCHEPUMEHT  (IpeBpalleHust

OpraHNM4Y€CKUX BEIICCTB IIPU HArp€BaHUHU, IMOJIYUYCHHE ODTHUJICHA

M H3YUYCHHE €ro CBOWMCTB, KAueCTBEHHBIC pEAKIMU Ha
aNbJIETU/IBI, KpaxMal, YKCYCHYIO KHUCIOTY; JeHaTypanus
OCIIKOB TpPU HAarpeBaHWU, IIBETHBIE pEaKIUU OEIKOB;

MPOBOANTh pPEAaKIMH HOHHOTO OOMEHa, ONpENENATb Cpedy
BOJHBIX PAaCTBOPOB, Ka4CCTBCHHBIE DPEAKIMH Ha Cyibdar-,
KapOoOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS;, pellaTh
AKCIIEpUMEHTAJIbHBIE 3a7aud 1o TeMaM "'Mertamisl"
"Hemeramisl") B COOTBETCTBUM C TMpaBWIAMH TEXHHKH
O0e3omacHOCTH  Tpu  OOpalieHuH C  BEHIeCTBAMU U
1abopaTopHbIM 000py/AOBaHUEM; TMPEACTABIATh PE3yIbTaTh
XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3aluch ypaBHEHHUH
COOTBETCTBYIOIIUX peaKIuii u (GopMyIHpoBaTh BBIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB.




OK 07. JInyHOCTHBIE pe3yabTaThl [JOJKHBI OTpaxkaTh B | lucuuniauHapHbie (MpeAMeTHbIE) Pe3yJbTAThl U JAOJIKHBI
ConeiicTBOBaThH 4aCcTHU: 0TPakaTh:
COXPAHEHUIO IKO0JIOTHYECKOr0 BOCIIMTAHUSA: ITP6 01. chopMuUpOBaHHOCTH MPEACTABICHUI: O XUMUYECKOU
OKPYKAroILIEH CPebl, | — CHOPMHUPOBAHHOCTD  JKOJIOTMYECKONW  KYJIBTYPBI, | COCTABIIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpPa, DPOJIH
pecypcocOepexeHmIo, [IOHMMAHHE BIUSHUS COLMAIbHO-)KOHOMHUYECKUX | XUMUU B TO3HAHUU SIBICHUI MNpupoabl, B (GopMHUpOBAHUU
MPUMEHSITh 3HAHUS 00 IPOLECCOB HA COCTOSHHME NMPUPOIHOM M COLHMANLHOM | MBIIUIEHUS M KyIbTYypbl JIMUYHOCTH, €€ ()yHKIHMOHAJIbHOM
M3MEHEHUHU KIIUMaTa, cpensl, OCO3HAHWE  IJIOOAIBLHONO  Xapakrepa | FPAMOTHOCTH, HEOOXOIMMOM Il pelIeHMs NPaKTHYECKHX
TIPUHIIHAITBI 9KOJIOTHYECKHX TPOOJIeM; 3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHWE U  OCYUIECTBJICHHE JICUCTBHM B 30POBBIO U IIPUPOIHON CPELE;
MIPOU3BOJICTBA, okpykatoleli cpene Ha ocHoBe 3Hauus weseii | [IP6 10.  chopMuUpoBaHHOCTH yMeHHMIi COONIOIATH TpaBUia
3¢ pexTUBHO YCTOWUMBOTO Pa3BUTHUS YENIOBEUECTBA; HKOJIOTMYECKH IIeJIeCO00pa3HOro TOBeNEHUs B OBITY U
NEHCTBOBATH B — aKTHBHOE HEIpPHSTHE ICHCTBHI, MPUHOCAIMX Bpex | TPYAOBOi IEATCIBHOCTH B LEIAX COXPAHCHHUS CBOCTO 3[0POBbS
YpE3BBIYAHBIX OKpY’KaloIlleH cpeae; U OKpYXaroued NpUpPOJHON Cpellbl; YYUTHIBATH ONACHOCTH
CUTYaIHSIX —  yMeHue [IPOTHO3MPOBATH neGaronpusTHere | BO3ACHCTBHA Ha JKUBbIC OPraHU3MBI ONPE/ICICHHBIX BEIECT,
DKOJIOTMYECKHE MOCIEACTBHS  IPeANpUHMMAaeMblx | TOHMMAs —CMBICH  TOKA3aTels —IPEACIbHON  JIOMyCTHMOM
JICUCTBUI, IPEIOTBPALLATH UX. KOHIIEHTPaLWH.
MeTtanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:
OBinanenue YHHBEPCAJIbHBIMH y4eOHbIMH
NMO03HABATEJIbHBIMU 1eHCTBUAMM:
B) pa6ora ¢ ungopmanmeii:
— HCMOJB30BaTh  CpeACTBAa  HH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  pEHICHUH
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c coOroAeHIEM
TpeOOBaHUI HSPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX U
ATUYECKUX HODM, HOPM HH(pOPMaAITMOHHOM
0e30MacHOCTH.
IK 1.2. - yYMEHHE TPHUMEHATh T[OJyYeHHbIE 3HAaHWS Uit | -  CPOpMHUpPOBATH  yMEHHUS  PACKPBIBATh  COJEpP’KaHHE
Boinonusate OOBSICHEHUSI ~ XMMHYECKUX  SBICHHH,  IMPOIECCOB, | OCHOBOMOJATAIOIINX XUMHUYECKUX TEOPHIl;
IKCIUTyaTaIH IO BO3HHUKAIOIMINX B TPAKTHYECKON NEATETHHOCTH H JUIs | - CHOPMHUpPOBATH YMEHHUS PACKPHIBaTh OCHOBOIIOJIATAFOIINE
CUCTEMBI npuHATHS () PEKTUBHBIX PEIICHMUIA; XUMUYECKHE 3aKOHBI, TPAHUIIBI UX TPUMEHUMOCTH;
BOJIOCHAOKEHUS, - yMEHHE J00bIBaTh W HCMOJIB30BaTh HH(POPMAIUIO B | - HMHTEPIPETUPOBATH ITHYECKHE aCMEKThl COBPEMEHHBIX

BOOOOTBCACHHA U

cdepe mpodeccHnoHATBEHON e TENbHOCTH,

HCCIIeIOBAHUM B XHUMHU,
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OTOIIIICHUA

- YMCHHEC HCIIOJb30BaTh CpPEACTBa I/IH(i)OpMaI_[I/IOHHO'
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B
pEeIICHUU HpO(bCCCI/IOHaJ'IBHI)IX 3aJa4,

- paccMaTpuBaTh TJ00ANbHBIE HKOJIOTHMYECKHE MPOOIeMbl
COBPEMEHHOCTH ¥ CQOPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIINIO;

- chopMHpoOBaTH YMEHUS pa3iMyarh MO COCTaBY U CBOWCTBaAM
METaJUIMYECKUE U TOJIMMEPHBIE CIUIaBbl, MCIOJb3yEeMbIE IS
BOJIOCHA0KEHUSI, BOJIOOTBEICHUS M OTOILJICHHUS 31aHUN;

- copMupoBaTh yMEHHsS TOTOBUTH PAacCTBOPbHI 3aJaHHON
KOHIICHTpAIIUH;

-cpopMupoBaTE  YMEHHUSI  ONpEAENsTh  CpeAbl  BOJHBIX
pacTBOpOB;

- c(opMHUPOBATh YMEHHUS PelIaTh MPAKTUKO-OPUECHTHPOBAHHBIC
pacyeTHbIC 3aJ]aHusI HA PACTBOPHI, UCIIOJIb3YeMbI€ B OBITOBOM U
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA.
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2. CTpyKTypa U copepxkaHue 0011e00pa30BaTeJIbHON IUCHUIVIMHBI « XUMMD)

2.1. O0beM TUCHUILINHBI H BHbI y4eOHOH padoThI

N O0bem B

Buj yueOHoi1 padoThl
yacax

O061bém 00pa3oBaTeIbHON MPOrPpaMMBbI JUCHUTIJIHHBI 72
Coaep:xxkanue yueOHOro MaTepHaJia 64
BT. U..
TEOPETUYECKUE 3aHATUSA 30
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 34
IIpodeccuonanbHO OpHMEHTHPOBAHHOE CO/lep:KaHNe (ColepKaHNe 8
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
TEOPETUYECKHE 3aHATHUS 4
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 4

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT)
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2.2. TemaTn4yeckni IJIAH U COJEePKAHNE JUCHUIIIMHBI

HaumeHnoBanue Copnepxxanue yueOHOro Mmarepuasa (0CHOBHOe M NPodecCHOHAILHO OPHEHTHPOBAHHOE), O0bém | @opmupyemble
Pa3iesIoB U TeM JIa00pPATOPHBbIE U NPAKTHYECKHE 3AHATHS, IPUKJIAAHON MOLYJ/Ib YacoB | KOMIICTCHIIUH
1 2 3 4

Coaep:xkaHue y4eOHOro MaTepuaJia 64
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xanue yue0HOIro MaTepHuaJia 2 OK 01
OcHoBHbIE XUMHUECKUH 37eMeHT. ATOM. SlApo aToMa, U30TOIbl. DIEKTPOHHAs 000I04Ka. DHEpreTuyecKue
XMMHUYECKHE TIOHATHUSA |ypOBHH, MOAYPOBHU. ATOMHBIC OpOMTaNH, S-, P-, 0- ayeMeHThl. OCOOCHHOCTH pacIpe/IeICHuUs
U 3aKOHBI, CTPOCHHE |3JEKTPOHOB IO OPOMTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPUOJOB. DJIEKTPOHHAs
aTOMOB  XMMMUYECKUX |KOH(Uryparwsi aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
9JICMCHTOB JlabopaTopHo-npakTu4ecKue 3aHATHS

[Tpaktnueckass pabora Nel. «OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU M PacyeThbl I10

YPaBHEHHSAM XMMHUYECKHUX PEAKLIUI.

OTHOCUTENBHBIE aTOMHAasi U MOJICKYJIsipHas Macchl. MomsipHas macca. KonuwdecTBo BemecTsa. 2

MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii o0bem ra3oB. OTHocHTeNbHas

IUIOTHOCTh r'a30B. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX pEaKUUi C MCIOIb30BAaHUEM MacCOBOM

JIOJIM BEIeCcTBa, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
ITeproamyeckuit JlaGopaTopHO-NpaKTHYECKHE 3aHSATHS OK 02
3aKOH 1 |[Ipaktuueckas paborta Ne2. «M3yueHune nepruoguueckux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO IK 1.2
ITeproguaeckast CTPOCHHEM aTOMOBY.
cucTeMa XUMHYeCKHX |[lepuomuueckas cucrema xumudeckux aieMmeHToB [[.J. MenneneeBa. CBs3b NEepHOIMYECKOIO
sanementoB  JI.  W. |3akona u [lepronuueckoil CHCTEMbl XMMHUUYECKHAX DJIEMEHTOB C COBPEMEHHOM TEOpHel CTPOCHHUs
MenneneeBa, UX CBsI3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMH 2
C COBPEMEHHOU
TeopHen CTPOEHHUS
aTOMOB

IPOCTBIX M CJIOKHBIX BELIECTB IO IpynnaM U nepuogam llepumonnyeckoil cucrembl. 3HauU€HUE
MIEPUOIUYECKOr0 3aKOHA M CHCTEMBbI XMMHMUYECKHX 3yieMeHTOB J[.M. MeHneneeBa B pa3BUTHH
HayKHU.

VYcTaHOBIEHUE CBSI3M MEXKJYy CTPOCHHEM aTOMOB XHMHMYECKHX JJIEMEHTOB M NEPHUOIUYECKAM
U3MEHEHUEM CBOMCTB XMMHUUYECKHUX HJIEMEHTOB U UX COCIMHEHHUN B COOTBETCTBUU C IIOJIOKEHUEM
Ilepnonnueckoil cuctemsl. PernieHne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha
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XapaKTEepPU3alMI0 XUMHYECKUX JJIEMEHTOB «MeTtaumyeckue / HEMETAUTMYECKUE CBOWCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C HMX JJICKTPOHHBIM CTPOCHHEM U TMOJIOKEHUEM B
MEepUONYECKON cucTeMe Xumuieckux snemenToB .M. MenaeneeBa

Tema 1.3.

CtpoeHnne  BeliecTna
51 npupoaa
XAMHYECKOH  CBA3H.
MHuoroob6pasue
BEIIECTB

Coaep:xanue yueOHOTro MaTepHaJia

Crpoenue BemiecTBa. XMMHUUYECKasi CBsA3b. BUIbI XUMUYECKOM CBA3M (KOBaJCHTHAs! HEMOJISIpHAS U
NoJIsIpHAasi, MOHHAs, MeTalindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW XHUMHYECKOU
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BalleHTHOCTB.
DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIIeHNs. VIOHBI: KATHOHBI ¥ AaHWOHBI

JlabopaTopHo-npaKkTH4YeCcKHe 3aHITUSA

[TpakTuueckas paborta Ne3. «CtpoeHue BemecTBa U IpUpoia XUMUYECKOU CBI3U.
JlemMoHcTpanust Mojenel KpUCTAUIMYECKUX PELIEeTOK: HMOHHOM (XJIOpUA HaTpusi), aTOMHOM
(rpadut u anmMaz), MOJEKYIIPHOW (YTJIEKHCIBIA a3, UOA), METAJUIMYECKON (HATpuUil, MarHu,
Menb). PemieHne mpakTHUECKUX 3alaHUil Ha COCTaBJICHHE AJIEKTPOHHO-Tpadu4ecKux (opmyi
3JIeMEHTOB 1—4 nepnuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xanue yueOHOT0o MaTepHaJia

Knaccugukanus Heoprannueckux BeuiectB. HomeHki1aTypa HEOpraHn4ecKux BellecTB (OKCUIbI,
TUAPOKCUABI, KHUCIOTBI, COJM). BemiectBa MOJEKyJISpHOIrO M HEMOJIEKYJSPHOTO CTPOECHMS.
ArperaTHble cocTosiHUs BeulectBa. Kpucramimyeckue U aMoOpgHbIE BelIEeCTBA. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIEeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIspHas,
MOHHAs1, METJUTMYecKast). 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH

JlabopaTopHo-paKTHYeCKHe 3aHATHUS

[TpakTnyeckas pabora Ne4. «HomeHKkIIaTypa HEOPraHUUECKUX BEILIECTBY.

Pemenue npaktuyeckux 3a1aHuil o Kiaccu(UKaluyi, HOMEHKIIAType M XUMUYECKUM GopMyiaM
HEOPraHMYECKUX BEIECTB pPA3JIMYHBIX KJIACCOB (YrapHbIil Tra3, YIJIEKUCIbIM Tra3, aMMHaK,
raiieHasi M3BECTb, HETalleHas HW3BECTb, NMUThEBAs cOofa WU JAPYTUX): Ha3BaHHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHMaabHOM HOMEHKIAType M COCTaBlieHHE (HOPMYJIbI
XUMHUYECKHMX BEIIECTB, OMNpENeIeHNe NPHUHAUIEKHOCTH K kiaccy. [louck wmHpopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOPaM, CTPYKTYpPHBIM (opMyiaM. AHAINW3 XUMHUYECKOW MHpopMaIuu,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HH(opmaiuu, ceTb MHTepHEeT u

JIPYTHUE)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Coaep:xanue yueOHOro MaTepuaJia

XuMuueckas peaknus. Knaccmbukaum{ XUMHYCCKHUX peaKuHﬁ B HeOpFaHHQCCKOﬁ n
OpFaHquCKOﬁ XHMHH. 3aKOHBI COXpPAaHCHUA MaCChl BEIICCTBA, COXPAHCHHUA H MPCBpaAlICHUA

OK 01
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OHCPIrur IpHu XUMHYCCKUX PCaKIUAX. OKuCINTEIIFHO-BOCCTAHOBHUTEIIHLHBIC peaKnuu (ypaBHCHI/IH
OKHCJICHHA-BOCCTAHOBJICHU A, CTCIICHDb OKHCJICHUA, OKHCIIHNTCIIb n BOCCTAaHOBHTCIIb,
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IIPUPOAC, IMIPOU3BOACTBCHHBIX IIpOoLECCaxX H
KHU3HCOCATCIIbHOCTH OpFaHI/IBMOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh peakiuu, €€ 3aBHUCHUMOCTh OT pa3jHYHbIX (HAaKTOPOB: MPHUPOABI PEArHPYIOIINX
BEILECTB, KOHLEHTpPALMU DPEarupyrouIuX BEIIECTB, TEMIIEPAaTypbl M IUIONIAJAM PEAKIIMOHHON
noBepxHoCTH. TernoBbie d3PPEKTH XUMUIESCKUX PEAKIIHI: 3K30- U IHAOTEPMUUYECKUE PEAKIIHH.
OOpatumble peakiuu. XuUMHUYECKoe paBHOBecue. @DakTOphl, BIUSIOUIME HAa COCTOSHUE
XUMHUYECKOTO PaBHOBECHS (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB PEaKIMH, IaBJICHHE,
temneparypa). [Ipuniun Jle Hlatense

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

[Tpaktueckas pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

Pemennie mnpakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUl Ha aHanmu3 (AKTOPOB, BIUSIOUIUX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peaklnH. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKiuu OT
IOPUCYTCTBHUS KaTalM3aTopa Ha MpHUMEpEe pa3lIoKEHUs MEepOKCHIa BOJOPOAA C MOMOIIBIO
QUOKCHUJIAa MapraHiia ¥ KaTajas3epl. PelleHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi  Ha
npuMmenenue npuniuna Jle-lllarense i HaXOoXIEHUs HAMpaBICHHS CMEIICHUS PaBHOBECHUS
XUMHUYECKON PeaKlUy U aHajIu3 (PaKToOpoB, BIUSIONIMX HA CMEIICHUE XMMHUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 1.2

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIUTUIECKOU
JIACCOLMAIIN 51
HOHHBIN 00MeH

Coaep:xanue yueOHOro MaTepHaJia

PacTBOpsl. Buapl pacTBOpOB MO COJEpKAHUIO PACTBOPEHHOTO BeHIeCTBAa. PacTBOPHMOCTE.
[Tonsatne o paucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBast moiis
BenlecTBa B pactBope. [lonsTue o Bomopoanom nokasarene (pH) pactBopa. DnekTponutuyeckas
qucconuanusi. CUIIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakiiuy HoHHOro ooMeHa

JlabopaTopHo-npaKkTHYeCKHe 3aHATHUS

JlabopaTtopnast pabota Nel «IIpuroroBieHne pacTBOPOBY.

[TpuroToBneHne pacTBOPOB 3aJaHHOW MACCOBOH JOJEH pacTBOPEHHOTO BEIIECTBA, MPOBEICHUE
peaknuii HMOHHOTO OOMEHa, OINpeNeleHHe CpeIbl pPAacTBOPOB BEIIECTB C  OMOIIBIO
VHHUBEPCATHHOTO HMHIWKATOpa (KHUCTas, HeWTpanbHas, I[IeTo4Has). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peaklnuil. PenieHue NMpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUH HAa PACTBOPHI,
HCTIOJIb3YEMbIe B OBITOBOM M TPOU3BOJICTBEHHOMN JEATEIHLHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07
IK 1.2

KonTposbnasi paGora
1

CtpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o paszaeny 1)
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Paznen 2. Heoprannuyeckasi xumMus

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Coaep:xanue yueOHOT0 MaTepHaJia

Merambl. [lonmoxenune wetauioB B Ileproguyeckol cHUCTeME XHMMHYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JJICKTPOHHBIX O0O0JI0YeK aToMOB MeTayioB. OOmme ¢u3nueckue
cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKUH psii HANPSHKEHUHM METallIoB.
XUMHYECKUE CBOMCTBA BAXKHEMIIMX META/UIOB (HATPUM, KWW, KaJbLIMA, MarHUW, aJlOMUHHM,
IIMHK, XpOM, JKeJe30, Meab) W HuX coenrHeHuid. OOmue CcrnocoObl IMOMYYEHUS METaslIoB.
[TprMeHeHe METAIITIOB B OBITY M TEXHUKE

Hemeramibl. [lonoxenne HemeramioB B Ileprnoanyeckoi cucteMe XuMHUYeCKux sneMmeHToB JI.M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. DU3nyecKkre CBOWCTBa HEMETAIIIOB. AJIOTPOIUS
HEMETAJUIOB (Ha MpHUMepe KHUCIopoaa, cepbl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MPUMECHCHNE BAKHEUITNX HEMETAUIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriaepoaa U KpeMHUs)
U HUX COCAMHCHUH (OKCHUIOB, KHCIOPOICOJCPKAIMUX KHUCJIOT, BOJOPOJHBIX COCIHHCHHM).
IIpruMeHeHrne BaKHENUIINX HEMETAJUIOB U UX COCIMHEHUI

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUIOB, TUIAPOKCHJIOB,
KHUCIIOT, cojiell M np.). 'eHernyeckas CBs3b HEOPraHWYECKUX BELIECTB, MPUHAJICKAIIUX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB MPOCTBHIX BELIECTB, BOAOPOAHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

[TpakTrueckas padota Ne6. «DU3UKO-XMMHUYECKHE CBOWCTBA HEOPIAHUYECKUX BEIIECTBY.
CocraBneHne ypaBHEHHMH XUMHYECKMX pEakUUMd C y4yaCTHEM MPOCTBIX M  CIOYKHBIX
HEOPraHMYECKUX BEIIECTB. METAJUIOB M HEMETAUIOB; OKCHAOB METAJUIOB, HEMETAIUIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHUH M aM(OTEpHBIX TI'MIPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

PacuéTsl Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCEe MIIH
00BEMY OIHOIO M3 YYacTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BELIECTBA) MPOJYKTOB PEAKLMHU, €CIM OJHO M3 BEIECTB UMEET NpuMecH. PemieHue mpakTuko-
OpPUEHTHPOBAaHHBIX 3a/IaHUIl HAa CBOICTBA, COCTaB, MOJYy4YEHHE M O€30IacCHOE MCIOJIb30BaHHE
Ba)XHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M NPO(heCCHOHAIBHON eI TeIbHOCTH YeJI0BEKa

OK 01
OK 02
OK 04
IIK 1.2

Tema 2.2.
UNnentuduxarnus

Coaep:xanue yueOHOro MaTepHaJia

JlaGopaTopHo-npaKkTHYecKue 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JlaGopaTtopnas pabora Ne2 «nenTrudukaiys HeOpraHM4YECKNX BEIIECTBY. OK 04
BELIECTB Pemenne skcriepuMEHTAIBHBIX 3a/1a4 110 XMMUYECKHM CBOICTBaAM METAJVIOB U HEMETAILIOB, IO
paclio3HaBaHHUIO U T[IOJIyYEHHIO COEIMHEHMH METalJIOB M HEMETAuIOB (B3aUMOJEHCTBHE
THJIPOKCUA AIFOMUHUS C PACTBOPAMHU KHCIOT M IIeioYeH,). MneHTuduranus HeopraHm4ecKux
BEIIECTB C MCIIOJIb30BAaHUEM MX (PU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHbIX KaueCTBEHHBIX
peakuuii. KayecTBeHHBIE peakuuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI
METAJIJIOB ¥ KATHOH aMMOHUS
Konrtposabnasi pabora Croii
2 BOICTBa HEOPraHUYECKHUX BeUIecTB (10 pa3aeiny 2) 1
Paznen 3. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMUH 4
Tema 3.1. Coaep:xxanue yue0HOro MaTepHaJia 4 OK 01
Knaccudukanus, [TpenMeTr opraHMYeCKOl XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyYEHHUU HOBBIX
CTPOEHHUE H|BELIECTB M MaTepuasnoB. Teopus cTpoeHus opraHumdeckux coeauHeHuid A.M. bytineposa, eé
HOMEHKJIaTypa OCHOBHBbIE N0JI0kKEeHUS. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BellecTB. 'omosorus, usomepus.
OpPraHMYCCKUX BEIIECTB | XMMUYECKAs CBSI3b B OPraHUYECKUX COCIMHEHUSIX: KpPaTHBIE CBA3H, G- U T-CBS3H. 2
[IpencraBiaenne o KiaaccupUKaUMM OpraHUMYecKUX BellecTB. HomeHkaTypa opraHM4YecKHX
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAJIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEILECTB
JlabopaTopHo-paKTHYeCKHe 3aHATHUS
[TpakTrnyeckas pabora Ne7. «HomeHKIIaTypa OpraHM4eCKHX BEILECTBY.
O3zHakoMieHue ¢ oOpa3slamMy OpraHMYecKMX BEIIECTB W MaTepualaMM Ha MX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJI OPIraHWYECKUX BEIECTB, HAOIIOCHNE U ONUCAHNE IEMOHCTPALMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEILECTB MPU HarpeBaHuM (TU1aBiIeHHE, O0yTIMBaHUE U 2
ropenue). CocraBieHue MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYeCKHX BELIECTB
OTJIENbHBIX KJIAcCOB, HCIOJB3YS HUX Ha3BaHUA [0 CHCTEMAaTUYECKOM M TpUBHUAIBHOM
HOMEHKJIaType (STWIIEH, aleTWIeH, IJIMLEpHH, (GeHod, (opManbaerui, YKCyCHas KHUCIIOTa,
rmnuH). Pacuersl mpocteimeit GpopMynbl OpraHU4eCKOW MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrasa (B %)
Pasznen 4. YriieBoaopoasl 10
Tema 4.1. Copnep:kanue yueOHOro MaTepuaJa 8 OK 01
YTIEeBOMOPOIbl | HX [IpenenpHbIE YrIeBOAOPOABI (aJIKaHBI): COCTaB U CTPOSHHE, TOMOJIOTHUECKUH psiJl. MeTaH U 3TaH: OK 02
IPHUPOJIHBIC MCTOYHUKH (COCTaB, CTPOEHHWE, (DM3HYECKHE M XMMHUYECKHE CBOWCTBA (PEaKUWM 3aMEINEHHs W TOPEHHs), 2 OK 04
IIK 1.2

MOJIYYCHHUC U MTPUMCHCHHUC.
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HenpenenbHble yriieBogopo ikl (AIKEHbI, aJIKaIUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUH psif. DTHIEH M MPOMWICH: COCTaB, CTPOCHHUE,
buznyecKkue U XMMHYECKHE CBOWCTBA (peaKiy THIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTallH,
OKHUCJICHUS U TIOJIMMEPU3aIUH ) TOJyYCHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTwiOyranueH-1,3, XMMHUYECKOE CTPOCHHE, CBOWMCTBA (peakius
MOJIMMEPU3AIUH ), IPUMEHEHHE (JIs1 CUHTE3a MPUPOJHOTO M CUHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB MU OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psl. ALIETUICH: COCTaB,
XUMHYECKOE CTpOCHHE, (U3MUYECKHEe M XUMHYECKHE CBOMCTBa (pPEakiuu TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS,  TUApATallMM  TOPEHHUs), TMOJy4yeHHe U  IpUMEHEeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH M PE3KU METAJJIOB)

ApomaTtrueckue yrieBoJopoabl (apeHsl). beH3om u Toxyon: cocrtaB, CTpoeHHE, (H3HUYECKHE U
XUMHYECKHE CBOMCTBA (peaklMy TajJOreHUPOBAHUS U HUTPOBAHMS), MOIYYEHHUE U IPUMEHEHHUE.
TokcHMuHOCTh apeHOB (BIHsHUE OCH30JIa Ha OpPraHM3M 4YeloBeka). ['eHeTHuyecKas CBsI3b MEXIY
YIIIEBOAOPOAAMH, IPUHAICKAITIMHE K PA3IMYHBIM KJIACCAM.

[IpupomHbIe NICTOYHHUKH YIIIeBOIOPpOAOB. IIpupoaHslii a3 u nomytHble HedTsHBIE Ta3bl. HeTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mepepabOTKH HE(PTH: TEPErOHKA, KPEKHHT (TePMUYECKHA,
KaTaJUTUYeCKuit), tnmponu3. IlpomykTelr mepepaboTku  HedTH, HX TpPUMEHEHHE B
IMPOMBIIIJICHHOCTH

U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepadboTKu

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YII€BOJOPOIOB

Conep:xanue yueOHOTo MaTepHaJia

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

JlabopaTtopnast pabota Ne3 «CBoiicTBa yriaeBOAOPOIOBY.

TpuBnaneHas U MEXIyHapOJHas HOMEHKIATypa, XMMHYECKHE CBOWMCTBA, CIOCOOBI MONyYEHUs
yriieBoAopoAoB. [lonydeHue »TuUE€HAa U U3Y4YEHHUE €ro CBOWCTB. MoOIEIMpoOBaHHE MOJIEKYIT M
XUMHUYECKHX TPEBpaIIeHH YIiIeBOJOpOAOB (Ha MpUMepe dTaHa, dTUJICHA, alleTHIIeHA U Jp.) U
raJIOr€HOPOU3BOIHBIX

OK 02
OK 04

Pasnea 5. Kuciopoaocoaep:kanme oprannyecKue coeinHeHu s

14

Tema 5.1.
Cnuptel. ®enon

Conep:kaHue y4eGHOr0 MaTepuasa

[IpenenbHBIE OJHOATOMHBIE CIUPTHI (METAHOJI U ATAHOM): CTpOeHUE, (PU3NUecKre U XUMHUYECKHE
CBOMCTBAa (peaklUu C aKTHUBHBIMH METaJUIaMH, T'aJOr€HOBOJIOPOJIaMH, TOPEHHUE), NMPUMEHEHHE.
Bonopoansie cBsA3M MeXIQy MOJIEKyJaMu cnupToB. DHU3MoNorndeckoe IAEHCTBHE METAHOJA H
JTaHOJIa HA OPraHU3M 4YeJIOBEKA.

MHoroaromMHble COUPTHI (STUJICHIVIMKOIL U TJIMUIEPUH): CTpOeHHE, (PU3HYECKHe U XMMHYECKHe
CBOMCTBA (B3aMMOJEHCTBHE CO UICJIOYHBIMU METaJllaMH, KayeCTBEHHas pPEakUus Ha

OK 01
OK 07
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MHOT0aTOMHBIC CIUPThI). PU3HOTOrHYECKOe JCHUCTBHE HA OpraHu3M ueioBeka. [IpumeHeHue
TIMiepruHa U STUJICHIJIMKOJIA.

®enon. CtpoeHue MOJEKYJbl, (U3NYECKHE W XUMHUYECKHE CBOWCTBAa (eHosa. TOKCHYHOCTD
denona, ero pusmonoruvecKoe ACMCTBHE HAa OpraHu3M uenoBeka. [Ipumenenne denoa

Tema 5.2.
AJnbIeruasl.

Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Conep:kanue y4eOHOT0 MaTepuaJia

Anpaeruaipl M KETOHBI ((OpMaNblIEru, areTaabJeTHA, AaleToH): CTPOeHue, (QU3UYecKhue u
XUMUYECKHE CBOKMCTBA (pEaklMM OKHCICHHS W BOCCTAHOBJICHUS, KAa4eCTBECHHBIC pEAKIUH),
MOJIy4YeHUE U MPUMEHEHHUE.

OIHOOCHOBHBIC TMpeJebHBIC KapOOHOBBIE KHUCIOTHI (MypaBbHHAass M YKCYCHas KHCIIOTHI):
cTpocHHe, (HU3MYeCKHe W XHMHYECKHE CBOWMCTBAa (OOIIME CBOMCTBA KHUCIOT, peaKIus
stepudukanmuu), mnoaydyeHue u mnpuMmMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCJIOTHI Kak
MPEJICTABUTEIINA BBICIITNX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE NEHCTBUE.

CrnoxxHbIe 2QUPHI KaK MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MIpOIN3 CIOXKHBIX 3QUPOB. JKUPHL
I'uaponms sxupoB. [Ipumenenue xupoB. bruosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOTro MaTepHaJia

VYrneBoabl: cocTaB, Kiaccuukaus yriaeBoaoB (MOHO-, AM- U TMOjdHcaxapupsl). [mroko3za —
NPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbI, (U3NYECKHEe M XHMHUYECKHE
CBOWCTBa INIOKO3bl (B3aumozeilictBue ¢ ruapokcugoM wmenu (II), oxucineHwe ammMHayHbBIM
pactBopoMm okcuna cepedpa (1), BoccranoBieHue, OpOKEHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE,
OpUMEHEHHE TJIOKO3bl, OMOJIOTHYECKass poJib B JKU3HEAEATEIbHOCTH OpraHu3Ma 4eJOBeKa.
®otocuHTe3. PPYKTO3a KaK N30MEP TIFOKO3BI.

Caxapo3a — mpejacTaBUTENb AWCAaXapuUIOB, TMIPOJIM3 C€axXaposbl, HAXOXKICHHE B MpPUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: KpaxMal M LEUII0JI03a KaK HpUpoAHble monuMepbl. CTpoeHue Kpaxmaia u
IEJUTFOJIO3BI, (PU3NUECKHE M XUMHUYECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaYeCTBEHHAs PEaKIIHs ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3HKO-XUMHUUECKUE
CBOMCTBA

KHCJIOPOJIOCOIepKAIINX

OpraHNYECKuX
COeIUHEHUN

Conep:kaHue y4eGHOr0 MaTepuaja

JlaGopaTopHO-IpaKTHYEeCKHE 3aHATHS

[Tpaktuyeckas pabGora Ne§. «HomeHkmarypa  KHCIOPOJOCOJAEPKAIIUX  OPraHUYECKHX
COCTUHEHUINY.

TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMICTBA, CIOCOOBI MOIY4YEHHUs
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, aNbJEerH10B U KeTOHOB. COCTaBlIeHHE CXEM
peakuuii (B TOM 4MCJIE MO NPEUIOKEHHBIM IIEMIOYKaM IPEBPALICHUI), XapaKTepU3YIOIIUX

OK 01
OK 02
OK 04
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XMMHYECKHE CBOMCTBA KHUCJIOPOOOCOACPpKAIUX OPTaHUYCCKUX CO@I[I/IHCHI/Iﬁ

[IpakTtnueckas padora Ne9. «Xumuueckue W (PU3MYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OPTraHUYECKUX COCTUHECHUSI.

[IpoBenenune, HaOMIOACHHE M ONHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBEHHBIC PEAKIMHM OJHOATOMHBIX CHUPTOB (OKucieHue 3taHona okcuaom wmeau (11)),
MHOTOAaTOMHBIX CIIUPTOB (B3aUMOJieHCTBHE IHIlepuHa ¢ ruapokcuaoM meau (1)), anpmerumgos
(oxuciieHHe aMMHa4dHbBIM pacTBopoM okcuga cepedpa(l) wu  rumpokcumom  memm (1),
B3aMMOJICIICTBHE KpaxMalla C HOJJOM), H3yUYE€HHUE CBOMCTB PacTBOpa YKCYCHOU KHCIIOTHI

Pasjen 6. A3oTcoaep:kamye opranHudeckue coeIMHeHUus 4
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
AMUHBI. AMUHBI: METUJIAMHH — MPOCTEUIINI IpEeACTaBUTENb aMHUHOB: COCTaB, XUMHUYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBI. (bU3HYECKUEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMUHOKHCIOTBl Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusnueckue M XUMHUECKHE

CBOICTBAa aMHHOKHCIOT (Ha NpuUMepe TIuluHa). buomornyeckoe 3HAYEHHE AMHHOKHCIIOT.

[TenTupasl.

benku kak mpuponHsie monuMepsl. llepBuuHasi, BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.

XHMHYEeCKHE CBOWCTBA OEJIKOB: THAPOJIN3, J€HATYypallls, KaYeCTBEHHbIE pEaKIIMY Ha OEJIKU

JlaGopaTopHO-IpaKTHYeCKHE 3aHATHS

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIMX OPraHUUECKUX COSAMHEHUIN.

dusnueckue U XMMUYECKHE CBOMCTBA aMMHOB (PEaKIMM C KUCIIOTaMU M TOPEHUS) 1 AMUHOKHCIIOT 4

(Ha mpumepe rnuuuHa). HaOmoneHue M onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JI€HATYpalus

0EJIKOB NP HarpeBaHHM, IIBETHbIE PEaKIIMU OEIIKOB
Paspnen 7. BeICOKOMOJIEKYISPHbIE COCAUHEHUS 2
Tema 7.1. Conep:xanue yueOHOT0 MaTepHaJia 2 OK 01
[lnacTmMaccsl. JIaGopaTopHO-TIPAKTHYECKHE 3AHATHS 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabora Nell. «CuHTre3, aHamu3 © KiIacCHU(UKAIUS BBICOKOMOJICKYJISIPHBIX OK 04
COCTMHEHUI» K 1.2
OcHOBHbIE TOHSTHSI XHMHU BBICOKOMOJIEKYJISIDHBIX ~ COEJAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPENHAS MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIs U MOJIMKOHICHCAIIHS.
O3HakomiieHHE € 00paslamu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJOKOH, IUIACTMACC, Kay4yKOB:
IIacTMAacChl (MOJIMATUIICH, MOJUIPONUICH, MOJIUBUHIIXJIOPU, MOJUCTUPON); HATYpalbHBIM U
CUHTETHUYECKHE Kayuyyku (OyTaJueHOBBIN, XJIOPOIIPEHOBBII M W30IPEHOBBIN); BOJIOKHA
(HaTypasibHBIC (XJIOTIOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO03a),
CUHTETHYECKHE (KaIPOH U JIABCaH)
KourposbHasa pabGora N
3 CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIecTB (1o pasjaeinam 3-7)
IIpogeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIA)
Pasnen 8. Xumus B ObITY U POU3BOJACTBEHHOI /1EATEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Coaep:xanue yue0HOIro MaTepHaJia OK 02
Xumuueckue [IpaBuiia 3KOJOTMYECKH 11€JIECO00PAa3HOrO0 TMOBEAEHUS B OBITY U TPYHOBOM AESITEIBHOCTU OK 04
TEXHOJOTUH npodeccuu 08.01.29 Macrep o peMOHTY U OOCIY>KMBaHHIO MHXKEHEPHBIX CHCTEM >KUJIHUIIHO- OK 07
B IIOBCEHEBHOM | KOMMYHAJIBHOTO XO3SIICTBA B IIEJISIX COXPAHEHHS CBOETO 37I0POBbS M OKPYKAIOLIEH MPHUPOTHOM IK 1.2

U npoheccHoHaIbHON
JeSATENbHOCTH YEJI0BEKa

Cpellpl, ONACHOCTb BO3JEHCTBUS HA KUBBIE OPraHUW3Mbl OPraHMYECKHUX BEIIECTB OTAEIBHBIX
KJ1accoB (yIJIEBOJOPO/IbI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKUE IMPOU3BOJHBIC, AlbJAETHABI U
1p.), OKa3aTesb MpelebHO JOIMYCTUMON KOHIIEHTPAIMH U €r0 HCIOJIb30BaHUE.

Ponp xumum B oOecrnieueHUM 3KOJOTUYECKOW, DHEPreTUYeCKON M MUIIEBOM O€30MacHOCTH,
pasBUTHMM  MEIUIMHBI, CO3JaHMM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHJA
npoheccCuoHaNbHOM NEeSTENbHOCTH), HOBBIX UCTOYHUKOB dHEPIUH (aJbTEepPHATUBHBIE UCTOYHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAX ITO3HAHUS BEIIECTB M XUMHYECKHX PEaKIHM.
[IpencraBnenuss o0 0OIMX HAYYHBIX HPHUHILMIAX HPOMBILIUIEHHOTO MOJIYyYE€HUs Ba)KHEHIINX
BEIIECTB (Ha MpUMepax MPOM3BOJACTBA aMMMaKa, CEpHOM KHCIIOTHI, METaHoJa) Mpodeccuu
08.01.29 Macrep 1m0 peMOHTYy U OOCITY)KMBAaHHIO WHXCEHEPHBIX CHCTEM KHJIHMIIHO-
KOMMYHAJILHOT'O XO0351CTBa.

XuMHS U 370pOBbE UENOBEKa: TMpaBuia OE30MacHOrO HCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, OBITOBOM XMMHUHU B TIOBCETHEBHOM KHU3HH.

JlabopaTopHo-npakTu4ecKkue 3aHATHS

[Tpaktueckass padora Nel2. «IIpuMeHeHME XMMHYECKHMX BEIIECTB M TEXHOJOTHH € Yy4eToM
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npodeccuu 08.01.29 Mactep mo peMOHTY M OOCITYKMBAHHIO HH)KCHEPHBIX CHCTEM >KHIIMIIHO-
KOMMYHAJIbHOTO XO351CTBaY.

Pemenne kelic-3alad Mo TeMaM: NUUIIEBbIE IPOJIYKThI, OCHOBBI PAaLMOHAIBHOIO IUTAHUS,
BaXHEHIINE CTPOUTENbHbIE M  KOHCTPYKLIMOHHBIE MaTepuajbl, CEJIbCKOXO3SICTBEHHOE
IIPOU3BOJCTBO, KPAcCKM, CTEKJIO, KEpaMHKa, MaTepuaibl s SJIEKTPOHUKH, HaHOMaTepHalbl,
TEKCTWIbHBIE BOJIOKHA, HWCTOYHUKH HHEPTrUU, OPraHUYECKUE U MHHEpPAJbHbIE YI0OpeHus,
JICKapCTBEHHBIE U KOCMETHUYECKHE Tpernaparhl, ObITOBass XUMHUSI, MATEPHAIIbI U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelleHUs Keiic-3agad B (opme MUHHU-IOKIaAa
(orryckaercst MCToJIb30BaHNe rpaMueCKUX U NPE3EHTAIIMOHHBIX MaTepPHaJIOB)

Bcero

72
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3. YcioBus peajm3aiuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

JUis peann3anuy MporpamMmbl JUCLMILIIMHBI MPEIYCMOTPEH: Yy4eOHbIM KaOMHET XUMHH,
BKJIIOYasl yUEOHYI0 XUMHUUECKYIO J1a00paTOpHIO.

O¢ddexTuBHOCTD NpenoaaBaHus 00111€00pa30BaATEIbHON AUCHUILIMHBI «XUMUSA» 3aBUCUT OT
HQJINYMSL  COOTBETCTBYIOIIEIO MaT€pHAIbHO-TEXHUYECKOTO OCHALIEHMsS. OTO 0O0BsACHSETCA
0COOEHHOCTSIMM TUCLIMILIMHBL, B IEPBYIO OUEPElb, €€ HIKCIIEPUMEHTAIBHBIM XapaKTepPOM, IIUPOKUM
CIIEKTPOM IPUMEHEHHUS U MPAKTUUECKONW 3HAUUMOCTBIO.

MarepuanbHO-TEXHHUYECKOE ObeclieueHue KaOMHeTa XMMHMM M XHMHUYECKOH aboparopuun
BKJIIOYAET: CIELUUAIN3UPOBAHHYI0 MeOellb M CUCTEMbl XPaHEHHUs, TEXHUUYECKHE U 3JIEKTPOHHBIE
cpeacTtBa OOY4YeHMs, JEMOHCTPALMOHHBbIE Y4YeOHO-HArJsAAHbIE I1OCOOUSA, JIEMOHCTPALMOHHOE
obopyJoBaHue M HPUOOpPBI, J1AOOPATOPHO-TEXHOJIOIMYECKOe O0OpyAoBaHUE, J1a0OpaTOPHYIO
XUMHUYECKYIO TOCYny, Mojein (0ObeMHBIE M IUIOCKUE), HaTypajbHble OOBEKTHI (KOJUIEKIHH,
XUMHUYECKUE PEAKTUBBI), 000pYAOBaHHUE JIAOOPAHTCKOM.

Crnenunaan3upoBanHas mede/ib U CHCTeMbl XPAHEHUS

1 | Crox mabopaTOpHBIN JEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM
MTOKPBITUEM, PAKOBUHOM, ITOABOIKOM U OTBEICHUEM BOJIbl, CAHTEXHUKOH,
AJIEKTPUUECKUMHU PO3ETKAMH, aBTOMATaMH aBapUITHOTO OTKJIFOUEHHS TOKA)

2 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MTOKPBITHEM )

3 | Cron yueHndeckuii 1ab0paTOpHbBIN, pEeryIHpPyeMblid IO BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 10 HAPY>KHOMY
Kpato, IOJIBOAKON U OTBEJICHUEM BO/JIbI, U CAHTEXHUKOMN )/CTON y4CHUUECKUIA,
peryaupyemMbli 1o BeICOTE (MPUOOPETAECTCS TOJIBKO MIPU HAIUYUH CIIEIUATBLHOTO
71a60PATOPHOTO OCTPOBHOTO CTOJIA) (1O KOIUUECm8Y 00yYaouuxcsl)

4 | Ctyn yueHUYeCcKUH (no konuuecmay 00yyaouuxcs)

o1

OrserymuTenb

6 | Hdocka knaccHasi/PenbcoBas cuctema ¢ KIacCHOM U MHTEPAKTUBHOM TOCKOM
(mporpammHoe o0ecrieueHne, IPOeKTop, KPEIJIEHUSI B KOMIUIEKTE)/HHTEPAaKTUBHON
MaHeNbo (MPOrpaMMHOE O0ecTieueHNE B KOMILIEKTE)

Cto7 ¢ simuKaMu JUIsl XpaHEHUs/ TyMOO (pabouee mecmo npenodasameisi)

7
8 | Kpecno oduchoe (pabouee mecmo npenooasamers)
9 | Jlocka mpobOxoBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCcTBO) JUIsl 3aTEMHEHUs] OKOH

11 | IlIxad BHITSKHOW aHOPAaMHBIN

12 | llIxad mis xpaHeHHs y4eOHBIX TTOCOOMIA

13 | AnTeuka YHUBCPCAJIbHASA I OKa3aHUS nepBoﬁ MEIUITUHCKON MOMOIITH

TexHnueckue cpeacraa

1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED

2 | IHTepaKTUBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBIN MITH CTAIlMOHAPHBIH
(mporpammHOe obecrieueHue, MpoeKkTop, KperieHne B Komiuiekre)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOM (IMporpaMMHOe o0OecriedueHre, PoeKTop, KPETIeHNE
B KOMILJIEKTE )/ MHTEPAaKTUBHON MaHEeJbI0 (IporpaMMHOe 00ecrieueHre B KOMILJIEKTE)

3 | [lepcoHanbHBINA KOMITBIOTEP € TIEpUEpUEii/HOYTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
obecrieyeHre, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMa 3aIIUThl OT BPEIOHOCHOMH
nH(popmaluu, mporpaMmMHoe obecriedenue i uudpoBoit 1adopaTopu, ¢
BO3MOKHOCTBIO OHJIAHH-0IIPOCa)

DJICKTPOHHBIE CPEACTBA 00y4YeHHUS

1 ‘ DnexTpoHHbIe cpenicTBa o0yuenus/MHTepakTuBHBIE MOcOOMs/OHIAH-KYPCHI (10
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‘ paszdenam pabouell npocpammol)

JleMOHCTpalMOHHBIEe Y4eOHO-HATJISAHbIE TOCOOHS

CrnoBapu, CIPaBOYHUKH, SHIUKIIONEHS (110 XUMUYECKUM HAYKAM)

KOMIUIEKT IOPTPETOB BEIMKUX XUMUKOB

ITocoOust HATIIAMIHON KCIIO3ULIHU

AIWIN|F

Ilepuonnueckas cuctema XumMudeckux 3j1eMeHToB /.M. MenpneneeBa

CHEIII/IaJ'[I/IfiI/IpOBaHHaH Me0esIb H CHCTEMbI XpaHECHUSA Qs XHUMHYeCKOoi .]'IaﬁOpaTOPI/II/I

1 | JlaGopaTopHBIH OCTPOBHOM CTOJI (IByXCTOPOHHUH, C 3alITUTHBIM, XUMOCTOUKUM U
TEPMOCTOWKHUM MOKPBITUEM, HAJICTOJILEM, C ITOJACBETKON U AIEKTPUUECKUMU PO3ETKaMHU,
MIOJIBOJIKOI M OTBEICHUEM BOJIbI, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIHA, PEryIUPYEMBbIi IO BBICOTE

3 | Cron nabopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOUKUM
MMOKPBITHUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMU aBapUMHOTO OTKJIFOUEHHUS TOKA)

4 | Cron nabopaTopHbIi JeMOHCTPAIMOHHBIN C HAJCTPONKOM (C 3aIIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKUM MOKPBITHEM)

5 | Ctox ¢ smmKaMu Ju1st XpaHeHus1/ TyMOoi

6 | Kpecno opucnoe

7 | Or"erymurenb

JleMoOHCTpanuoHHOe 000pyA0BaHNe U IPUOOPHI 1Jisi KaOHMHeTa M J1adopaTopuu

1 | Becsl anektponnsie ¢ USB-niepexo1HUKOM

2 | CTONHK MOIbEMHBIH

3 | Hentpudyra nemoncrpanronHas

4 | lltaTuB NEMOHCTPAIIMOHHBIN

5 | Annapar jJis NpoBeJeHUs] XUMUYECKUX peaKuil

6 | Anmapar Kunmna

7 | OBouomeTp

8 | 'openka yHuBepcanbHas

9 | IIpubop asist WILTFOCTPANY 3aBUCHIMOCTH CKOPOCTH XUMUYECKUX PEAKIHiA OT yCIOBUH
OKPY>KaOIEN Cpe/ibl

10 | HabGop juist 31eKTpom3a IEMOHCTPAITIOHHBIHA

11 | ITpuGop AJis ONBITOB MO XUMHUU C DJIEKTPHUECKUM TOKOM (71a00paTOPHBIiT)

12 | TIpuOop A5t OKUCIIEHUS CIMPTA HaJl MEIHBIM KaTaJIn3aTOPOM

13 | ITpuGop aJist OTydEHUS TAJTOUI0ATKAHOB JIEMOHCTPAIIMOHHBIN

14 | TIpuOop a5t mosTyyeHHsl paCTBOPUMBIX BELLIECTB B TBEPJIOM BHUJIE

15 | YcranoBka juist puiabTpoBaHus 01 BAKYYMOM

16 | ITpuOop anst onpeseneHus cocTaBa Bo3yxa

17 | 'a30ananu3aTop KMUCJIOPOAA U TOKCUYHBIX I'a30B ¢ HU(POBON MHAMKAIMEN MTOKa3aTenen

18 | IIpubop ast MILTIOCTPALIMHU 3aKOHA COXPAaHEHHSI MacChl BEIIECTB

19 | YcraHoBKa A1l IEPEroOHKH BELIECTB

20 | bapomeTp-aHepouny

21 | HaGop Juist n3y4eHusi BOJOPOJHON SHEPreTUKH

22 | pH-MeTpsI (Oononnumenvroe éapuamusrnoe 060pydosarie)

JlabopaTopHo-TexHOJI0rHYecKOe 000py/I0BaHHE 1Jisl KA0OMHeTa H JIadopaTopun

1 | IIpuOop ams mosyyeHus! raJlonI0aJIKAHOB U CIOKHBIX 3(UPOB J1IAOOPATOPHBII

2 | Konbonarpesareinb

3 | DneKTpoIUIMTKA

4 | bans koMOMHHPOBAaHHAS TAOOpaTOPHAS

5 | Bechl 115 chly4nx MaTepuanoB

6 | [Ipubop muist moxydeHus ra3zoB

7 | CniuproBka JlabopaTopHas
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oo

MaruuTHas Memaika

MuKpocKon U(PPOBOH C PyKOBOJCTBOM OJIH30BATENS U TTOCOOHEM ISl yJaluxcs

10

HaGop m1st 4ucTKu onTHKH

11

Habop mocy el 1t peakTHBOB

12

Ha60p IIOCyAbl U HpHHaﬂHCH(HOCTeﬁ JUIA pa6OTBI C MaJIbIMH KOJIMYECTBAMU BCIIICCTB

13

Habop npuHaanexHoCTeH 17151 MOHTaXa MPOCTEHIINX MPUOOPOB 11O XUMHUH

Habop mocyiel v puHAJISKHOCTEH U3 ponuieHa (MUKPOIabopaTopusi)

JlabopaTropHasi XuMHYeCKasi MOCY/AA isi KaOMHeTa U J1adopaTopuu

Kommiekt ko106 JeMOHCTpalMOHHBIX

Ha6op npobok pe3snHOBBIX

[Tepexon CTEKIISIHHBIN

[Tpobupka Bropiia

IIpoGupka nByXKoJeHHAas!

CoeIuHUTEND CTEKIISTHHBIN

3a)kKUM BUHTOBOU

3axxuM Mopa

OO |N|O|OTBA|IWIN -

HInadr CHIIMKOHOBEIN

=
o

KommiekT CTeKIsTHHOHN mocyabl Ha MITH(ax IeMOHCTPAMOHHBIN

-
-

Jlo3upyroliee ycTpoiicTBO (MEXaHUYECKOE)

=
N

KommuiekT u3nenwmii u3 kepamukw, hapdopa u dasaca

=
w

Kommuiekt sokek hapopoBbix

H
o~

Kommmrext MCPHBIX K0JIO Majoro o0bemMa

=
ol

KoMIuiekT MepHBIX K010

=
(@]

Kommrext MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[
\‘

Kommnekr MCPHBIX HUJIMHAPOB CTCKIITHHBIX

=
(00]

Kommext BOPOHOK CTCKJIAHHBIX

=
O

KomiiexkT nuneTox

N
o

KoMIIIEKT cTakaHOB IIJIACTUKOBBIX/CTEKISHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT cTakaHIYMKOB JJIA B3BCIIMBAaHUA

N
w

Kommunexkt CTYIIOK C ICCTUKaMH

N
~

HaGop mmareneit

N
o1

HaGop nunieros

N
o3}

Ha6op uvamek [lerpu

N
By

TpyOka creknsiHHas

N
(o)

OKcHuKaTop

N
(o]

Yama kpucTauin3allMiOHHAs

w
o

I{unip! TUTEIbHBIE

w
e

broperka

w
N

[IpoGupka

w
w

banka mmox PCAKTUBELI IMOJIMOTHUIICHOBAS

w
=~

baHka noj peakTUBBI CTEKJIIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOI

w
(&}

Habop CKJISIHOK 1711 paCTBOPOB PEAKTHBOB

w
(o]

Tlasmouka cTexiasHHasg

w
hy]

[ItatuB nmst mpoOUPOK

w
(e}

Kommext CpCACTB JJIA HHHHBHHyaHLHOﬁ 3alIUThI

w
(o]

Kommekt repmomeTpoB

N
o

CYI_HI/IJ'IBHaSI MaHCJIb JJId IMOCYAbI

N
(W

dunbrTpoBasibHas Oymara/QuiIbTpbl OYMaXKHbBIE (OONOIHUMENbHOE BAPUAMUBHOE
obopyodosanie)
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Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJIbHbIe 00beKThI (KOJUIEKIMH, XMMUYeCKUe
PeaKTHBBI) il KaOMHeTA U JJa00paToOpuH

Kommmrext MO,Z[GJIGP'I KPHUCTATINIMYCCKUX PCIICTOK

Monenp MOJIeKyITbI Oesika

Ha60p JJIL MOACTIUPOBaHMA CTPOCHN A HCOPraHMYCCKNX BCIICCTB

HabGop nnst MmogenupoBanvsi CTPOCHUS OPTaHMYECKHUX BEIICCTB

Ha60p JJI MOACTIUPOBaHMs CTPOCHHA aTOMOB M MOJICKYJI

Ha60p JJI MOACTIMPOBaHMA SJICKTPOHHOI'O CTPOCHHA aTOMOB

KommiiekT Kosuieknum

OINO|OTD|WIN -

KoMImIekT XuMruuecKux PEAKTHUBOB

Oo0opynoBaHue JadOPAHTCKOI KaOUHeTa XUMUM

CToJ ¢ sImMKaMu JUIsl XpaHEHU s/ TYMOOM

Kpecno oducnoe

Crout 1a00paTOPHBIN MOSYHBII

CYI_HI/IJ'IBHaSI IMMaHCJIb JJI ITOCYAbI

[xad mst xpaHeHus y9eOHBIX TTOCOOMIA

Hlkad nas XxpaHeHHs] XUMHUYECKUX PEaKTHBOB

[Ixad mns xpaHeHws 1a00PATOPHON TOCYIBI/TIPUOOPOB

[IIxad BBITSKHOMN

OO |NOOTAIWIN| -

JlabopaHTCKHIA CTOJT

=
o

Cryn 1a00paTOpHBIM, peryJIupyeMblii 110 BBICOTE

-
-

9HeKTpI/I‘leCKI/Iﬁ AKBAAUCTHILIATOP

=
N

Ilkad cymmmpHbIN

=
w

Pe3uHoBbIC ICPIYATKH

[N
NN

KoMIuiekT epiieit st MbIThsl J1aOOpaTOPHON OCY1bI

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Jns peanuzanuu MporpaMMbl  JUCHUIUIIMHB OMOTUMOTEUHBIH (DOHJ HMEeT TeYaTHbIe U
AJEKTPOHHbIE YUEOHUKHU.

OcHoBHas1 JInTepaTypa

1. Aadpunorenosa, U. B. Xumusi: yaeOHUK U TPAKTUKYM JUIsI CpeTHETO MPO(deCcCHOHATFHOTO
obpazoBanus / . B. Audunorenosa, A. B. baokos, B. A.llonkoB. — 2-¢ u3/1., UCTIp. U JOM. —
Mocksa: UznarensctBo FOpaiit, 2022 — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. lleronuxuna, JI.B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuit,A.b.Xumusi:yqeOHUK M TPAKTUKyM MJiS CpelHero MnpodeccrnoHalbHOTO
obpazoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-e uzf.,nepepald. u jgomn. — Mocksa:
W3parensctBo FOpaiit, 2022 — 507 c.

4. Xumus: yuyeOHUK Ui cpeqHero npodeccruonansHoro oopasosanus / FO. A.Jlebenes, I
H. ®anees, A. M. T'ony6es, B. H. llanoBai; mox o6meit penakuueii I'. H.@aneeBa. — 2-e usm.,
nepepabd. u gon. — Mocksa: M3narensctso FOpaiit, 2023 —431 c.

JlomoJiHuTeIbHAS JIUTEpaTypa

1. Xumus. 10 knacc. Yriny6néunsiit yposens : yueonuk/ B.B. Epemun,H.E. Ky3pmenxo, B.U.
Tepenun, A.A. JIpoznos, B.B. JIyaun; mox pea. B.B. Jlynuna. —M.: [Ipocsemenue, 2022 — 446, [2]
C.: M.
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2. Xwmwmsa. 11 xmace. VYraoyonéuueii  ypoBeHb : yueOHuk/ B.B. Epemun,H.E.
Ky3bmenko,A.A. JIpo3nos,B.B. Jlyaun; non pen.B.B. Jlynuna. ITpocsemenue, 2022 — 478, [2] c.:
WL

3. Xumus. YroyOnenusiid ypoBeHb. 10—11 kmaccsl: pabouas nporpamma k guxHnn Y MK
B.B. Jlynuna: yue6Ho-MeToanueckoe nocodue / B.B. Epemun,A.A. JIpo3nos, U.B. Epemuna, 3.10.
Kepumo. — M.: Jlpoda, 2023 — 324, [1] c.

4. Meroanyeckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,B.M. Tepenuna,
A. A. Jlpo3nosa u np. «Xumus. YriayoneHHslii ypoBenb». 10 kinacc B.B.Epemun, A.A./Ipo3nos,
N.B.Epemuna. — M.: Ipoda, 2023-339 c. : un.

5. MeTtoaudeckoe nmocobue k yueounky B. B. Epemuna, H. E. Ky3pmenko, A. A.J/lpo3noBa u
ap. «Xumus. YrioyoneHHsii ypoBenb». 11 kiacce / B. B. Epemun, A.A./lpo3nos, U.B. Epemuna,
H.B. BonkoBa. — M.: [Ipoa,2023 — 423 c. : ui.

6. I'ycera, E. B. Xumus qis CIIO: yue6HO-MeToamueckoe nocodue / E. B.I'ycera, M. P.
3uranmmna, 1. Y. Kynukoa. — Kazans: KHUTY, 2023 — 168 ¢. —ISBN 978-5-7882-2792-4. —
Texkct: oamektponsbld // Jlab :  3JekTpoHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (maraoGpamienus: 14.10.2023). — Pexum gocrtyma: s
ABTOPH3. IIOJI30BATEIICH.

7.Yepuukosa, H. FO. Xumus B goctynHoMm usnoxenuu: yueOHoe mocodue ams cro / H. 1O.
YepuukoBa. — 2-¢ u3f., crep. — Cankr-Ilerepoypr: Jlanp, 2022 — 316¢c. — ISBN 978-5-8114-
9500-9. — Tekct: onexTpoHHbIM // JlaHb: s1eKTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/195532 (maraoOpamenus: 14.10.2022). — Pexum pgocrtyma: s
ABTOPH3. IIOJIb30BATEIICH.

8.llleBuunpina, JI. B. Xumus: yuedbnoe nocobue / JI. B. llleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TY, 2022 — 92 c. — ISBN 978-5-7782-3345-4. —Texkcrt: anekTpoHHbIH // JIaHb:
ANEeKTpoHHO-OMOMMoTeunas  cucrema. —  URL:https://e.lanbook.com/book/118505  (mara
obpamenusi: 14.10.2022). — Pexum noctyna: Asisi aBTOPU3. MOJIb30BaTENECH.

9 bnunos, JI. H. Xumus: yuebnux ans CIIO / JI. H. bnunos, U. JI. Ilepdunosa,T. B.
Coxonoa. — 2-e u3z., crep. — Cankr-IlerepOypr: Jlans, 2023 — 260 ¢. —978-5-8114-7904-7.—
Texct:anekTpoHHbIi//JlaHb:31eKTPOHHO-0MOINOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/167183 (mara ob6pamienus: 14.10.2023). — Pexum goctyma: s
aBTOPU3. MIOJIb30BATENEH.

10. Tabpuensn, O. C., JleicoBa, I'. I'. Xumus: kHura s npemnojaBaTens: yued.-MeTos.
nocobue. — M. Axkanemus, 2023 - 332 c.

11. Yepuuxosa H. IO., MemepsaxoBa E. B. Pemaem 3amaun mo XMMHHM CaMOCTOSITENIBHO:
yuebHoe nocobue / H. 0. Yepnukona, E. B. Memepsaxkosa — Caunkr-IlerepOypr: Jlanp, 2022 —
328 c. 12. Pe3nukoB B. A. COOpHMK yHpa)XHEHUH M 3a/1a4 10 OPraHUYECKOW XMUMMHU: yuyeOHOoe
nocodue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2022 — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O6miast u HeopraHudeckas XuMusi.
[Tpaktukym / A. A. Kamycrtuna, . I'. Xanbuenko, B.B. JIubanos — Caunxt-IleTepOypr: Jlans,
2023 — 152 c.

14. T'abpuensa O.C. Xumus: yueb. ais crya. npod. yued. 3aBeaenuit / O.C.I'abpuensH,
N.I". OctpoymoB. — M., 2023.- 256 c.

15. T'abpuensn O.C. Xumus i npodeccuil U cnenuaibHOCTeH TEXHUYECKOTO MPOpuIIs:
y4eOHUK IS CTYA. YUpekaeHui cpen. nmpod. odpazosanus / O.C.I'abpuensn, U.I. OctpoymoB. —
4-e u3n., crep. — M. : I3narensckuit ieHTp«AKagemus», 2023 — 272 c.

HNurepHer-pecypcesl

1. hvsh.ru — Xypuan «Xumus B mIKose».

2. https://postnauka.ru/themes/chemistry — nexmuu no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
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3. HayuyHo-monymisipHBId  NMPOEKT  «JeMEHThl  OoyblION  Hayku»(pu3uKa, XHUMUS,
MaTeMaTHKa, aCTPOHOMHS, HAYKH O JXU3HH, Hayku o 3emuie). HoBocTH Hayku, KHWTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JICKLIUH, SHIIUKIIOETUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) Caiir Hay4HO-TIOMYJISAPHOIO >KypHAajIa
«IloreHnmam». — paszzaen «XuMus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT Hay4HO-TIONYJIIPHOTO XypHalla «XUMUs
Y JKU3HBY.

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpbITas AJICKTPOHHAS
oubnuoreka xumuueckoro mnoprana «Chemnet», comepkur yueOHbIE W WHPOPMALMOHHBIC
MaTepHaIIbI JJIs INKOJIBHUKOB M YUUTEICH.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1N CHUNITHHBI

KonTpoinb u oneHka pe3yiabTaToB OCBOCHHUS 0011e00pa3oBaTeNIbHOM  IHUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUILIMHAPHBIE Pe3yNbTaThl, HAllpaBJIeHHbIE HA (OPMUPOBAHUE OOLIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTrepuarna.

Oo0masi/npodeccuoHaIbHASA Tun oneHoYHBIX
Pa3znen/Tema .
KOMIIeTEeHIUA MeponpusTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3az1a4 mpodecCuoOHAIBHOMN 1eATeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3InYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4 TectupoBanue
Tema 6.1 VYeTHbII onpoc
Tema 7.1 Pemenue pacu€tHeIxX 3a1a4
Tema 8.1 Habumronenue 3a xoqom
OK 02. Mcnonp30BaTh COBpEMEHHbIE Tema 1.2, 1.4, BBITOJIHCHUA NMPAKTHKO=
CpeZCcTBa TIOMCKA, aHAIH3A 1 1.6,1.7 %pHeHTHpOBaHHHX 3aflaHii
HWHTEpIpeTauy HHGOPMAIIMH, U Tema 2.1,2.2 PCACTaBIICHHUC
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 pe3yJIbTaToB
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM Tema 5.2-5.4 HpgKTquCKHX " 5
NEeSATEeTbHOCTH Tema 6.1 /TabOpaTOPHBIX padOT
Tema 7.1 [IpoBeneHne XMMUYECKOTO
Tema 8.1 JKCIIEPUMEHTA
OK 04 Tena 1.7 Brinosinenue
' . ' KOHTPOJILHBIX
DddeKkTUBHO B3aMMO/ICHCTBOBATh U Tema 2.1, 2.2 6 P
6 Tema 4.1, 4.2 pabot 1o
paboTaTh B KOJUIEKTHBE U KOMaHIE ema 4.1, 4.
Tema 5.2-5.4 paszzenam JUCHIUTIITUHBI
Tema 6'1 O11eHKa CaMOCTOSTEIBHO
Tema 7'1 BBITMIOJTHEHHBIX 3a/IaHUH
Tema 8'1 3arura penieHus Kewic-
= : 3aj1a4 (C yueTom O et
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 Aad (¢ yd yAym
. npodeccroHalbHOI
OKPYKaroIlEe cpensl, Tema 5.1
JESITENIbHOCTH)
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 .
Brinosnnenue 3aganui
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI HDOMEKYTOHOM
OEepEKITUBOTO MTPOU3BOJICTBA, dP(HEKTUBHO ap ccta y
o . TTECTAINH
JICIICTBOBAThH B YPE3BBIYANHBIX CUTYAIIHIX 1
IIK 1.4. Tema 8.1
IIK 2.3.

Jis peanuzanuu MporpamMmbl JTUCHMIUIMHBI MPEIYCMOTPEH: Y4YeOHbI KaOMHET XUMHH,
BKJIIOYast yUEOHYIO0 XUMHUECKYIO JTa00paTOpHIO.

D¢ dexkTrBHOCTH MpenoaaBaHus 00111e00pa30BaTENbHON AUCIHUILTUHBI «XUMUS» 3aBUCUT OT
HQJINYMS ~ COOTBETCTBYIOIIETO MAaTepHaJbHO-TEXHHYECKOTO OCHALIEHHS. ITO 0O0BsACHSIETCS
0COOEHHOCTSIMH TUCLIMILIMHEI, B IEPBYIO OUEPE/Ib, €€ HIKCIIEPUMEHTAIBHBIM XapaKTepPOM, IIUPOKUM
CIIEKTPOM IPUMEHEHUS U MPAKTUYECKON 3HAUMMOCTBIO.
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MarepuaibHO-TEXHUYECKOE OOECIeYeHre KaOMHETa XUMHUU M XHMHUYECKOW jabopaTopuu
BKJIIOYAET: CIEHUATN3UPOBAHHYI0 MEOEllb M CHUCTEMBbl XpPaHEHHUs, TEXHHUYECKHE U 3JICKTPOHHBIC
cpeactBa OOy4YeHHs, JIEMOHCTPALMOHHBIE Yy4eOHO-HArMSAAHBIE IOCOOMSA, JIEMOHCTPAIMOHHOE
o0opynoBanue W TPUOOPHI, TaOOPATOPHO-TEXHOJIOTUYECKOE O0OpYyIOBaHKE, JTabOPATOPHYIO
XUMHUYECKYIO IOCYqy, MOjein (0ObeMHBIE M IUIOCKUE), HaTypajbHble OOBEKTHI (KOJUIEKLHH,
XUMHYECKHUE PEAKTHBBI), 000py10BaHHE TaOOPAHTCKOM.

Crnenuajn3upoBaHHasi MeOesib U CUCTEMbl XpPAHEHUSI

1

Crout 1ab0opaTOPHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOABOIKON U OTBEJICHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATaAMH aBapUITHOTO OTKJIFOUEHHS TOKA)

Crout 1a00paTOpPHBIN IEMOHCTPAIIMOHHBIA ¢ HAJACTPOUKOH (C 3aIUTHBIM, XHMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM)

Cron yueHn4ecKui 1abopaTOpHBIN, PEryIMPyeMbli 110 BBICOTE (C 3aIIUTHBIM,
XMUMOCTOMKUM U TEPMOCTOMKHUM HOKPBITHEM, PAKOBUHOM, OOPTUKOM I10 HApyKHOMY
Kparo, MOIBOIKOM M OTBEICHHEM BOJIbI, M CAHTEXHUKO)/CTON YICeHUIECKUH,
peryaupyemslii 1o BeIcOTe (IpUOOpeTaeTCs TOABKO MPH HATWYMH CIEIUATbHOTO
71a00PATOPHOTO OCTPOBHOTO CTOJIA) (1O KOIUUECmBY 00yYaouuxcsl)

Ctyn yuyeHU4ecKuil (no konuuecmay ooyuaromuxcs,)

o1

OrserymuTenb

Jocka knaccHast/PenbcoBast cucteMa ¢ KIacCHON M MHHTEPAKTHBHOM JTOCKOM
(mporpammHOe oOecriedeHne, MPOeKTOp, KPEIUICHUS B KOMIUIEKTE)/MHTEPAKTHBHOM
HaHeNbio (IporpaMMHOe 00ecriedyeHne B KOMIUICKTE)

CroJt ¢ SITMKaMU 11 XPaHSHHsI/ TYMOOH (pabouee mecmo npenodasameris)

Kpecno oducHoe (pabouee mecmo npenooasameris)

Jlocka npoOkoBasi//locka MarHuTHO-MapKepHast

Cucrema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

[IIxad BBITSHKHON MaHOPAMHBIN

[Hxad mist xpaneHus: yueOHbIX TOcoOMi

Arnteuka YHUBCPCAJIbHASA IJI OKa3aHUs HepBOﬁ MEIUITUHCKON MOMOIITH

TexHnueckue cpeacraa

MHoro¢yHKIIMOHAJILHOE YCTPOMCTBO/TIPUHTEP

WHTepakTHBHBIN MPOrpaMMHO-aNNapaTHbIA KOMITJIEKC MOOUIIBHBIN WM CTAllMOHAPHBIN
(mporpammHoe o0ecnieueHne, IpoeKTop, KpemieHue B komriekre)/PenbcoBast cucrema c
KJIACCHOM M MHTEPAaKTUBHOM JOCKOH (mporpaMMHoe oOecrieueHue, IpoeKTop, KperaeHne
B KOMIUIEKTE )/MHTEPaKTUBHOM MaHeNbo (IPOrpaMMHOE 00eCieueHUE B KOMIUIEKTE)

[lepconanbHbIi KOMIBIOTEp € Nepudeprein/HoyTOyK (JIMLIEH3MOHHOE TPOrpaMMHOE
obecrieyeHne, 00pa3oBaTeIbHBII KOHTEHT U CHCTEMa 3aIIUTHI OT BPEIOHOCHOH
nHpopMaluu, nporpaMmMHoe obecriedeHue i HudpoBoii 1aboparopuu, ¢
BO3MO>KHOCTBIO OHJIAIH-0TIPOCa)

DJICKTPOHHBIE CPEACTBA 00y4YCHHUS

DnexTpoHHbIe cpencTBa o0yuenus/MHTepakTuBHBIE OCOOMS/OHIAH-KYPCHI (10
paszoenam paboueti NPocpPaAMMbl)

JleMOHCTpallMOHHBIE Y4eOHO-HATJISIIHbIE MOCOOUsI

CJ'IOBapI/I, CIIPAaBOYHHUKH, DHITUKIIOINIC AU (7’10 XUMUYeCKum HayKaM)

Kommext IMOPTPCTOB BCIIMKHUX XUMHUKOB

TTocoOust HATIISITHOM DKCIIO3UIIHN

AIWIN|F-

[lepuonnueckas cucrema xumuueckux 3iueMeHToB JI.M. Menneneesa

Chnenmnanu3npoBaHHas Medeib M CUCTeMbl XpaHeHHs /sl XUMHYeCcKOo# J1abopaTopum

1

JIaGopaTopHBIil OCTPOBHOM CTOI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOWKHM U
TEPMOCTOMKHUM MOKPBITUEM, HAJICTOIBEM, C MTOJCBETKON U AJIEKTPUUYECKUMH PO3ETKAMU,
MOABOJIKOM M OTBEJIEHUEM BOJIbl, U CAHTEXHUKOMN)
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N

Ctyn n1abopaTOpHBIN, PETYIUPYEMBIH 110 BHICOTE

3 | Cron nabopaTopHBIi 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOM, IOJJBOJIKOM U OTBEAECHNUEM BObI, CAHTEXHUKOM,
JIEKTPHUUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBaPUUHOTO OTKJIIOUCHHSI TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAICTPOUKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITUEM )

5 | Crout ¢ ssmuKaMu 7151 XpaHCSHUsI/ TyMOO#

6 | Kpecno opucnoe

7 | OrHerymmrenb

JlemoHcTpanmoHHOe 000py/10BaHNe M NPUOOPDI I KaOUHeTa U J1a0opaTopuu

1 | Becnl anextponHsle ¢ USB-nepexoiHUKOM

2 | CTonuk moapeMHBII

3 | Henrpudyra nemoHcTpanmoHHas

4 | llTaTuB 1EMOHCTPAIIMOHHBIN

5 | Annapar jJisg IpoBeIeHUs] XUMUYECKUX peaKuil

6 | Ammapar Kunma

7 | OBnuomeTtp

8 | I'openka yauBepcagpbHas

9 | Ilpubop A WILTIOCTPALMU 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEaKIUii OT yCIOBUI
OKpY>KaroIleH CpeJibl

10 | HaGop my1st 351eKTpoIn3a JeMOHCTPAIIMOHHBIN

11 | IIpuOop A7t ONBITOB IO XMMHUU C SIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | TIpuOop A5t OKUCIIEHUS CIMPTA HaJl MEIHBIM KaTaJln3aTOPOM

13 | IIpuOop st mosTyyeHusl rajlonI0AJIKAHOB JeMOHCTPALIMOHHBIH

14 | TlpuOop amst moTydeHusi pACTBOPUMBIX BEIIECTB B TBEPJIOM BHUJIC

15 | YcranoBka juist puinbTpoBaHus MO BAKYYMOM

16 | [Ipubop nns onpeeneHns cocTaBa BO3Iyxa

17 | T'a3oanann3aTop KUCI0pOJa U TOKCHUYHBIX I'a30B ¢ HU(POBOI MHAMKALIMEH oKa3zaTesel

18 | IIpubop ans MILTIOCTPALIMHU 3aKOHA COXPAaHEHHSI MacChl BEIIECTB

19 | YcraHoBKa 115l IEPETOHKH BEIIECTB

20 | bapomeTp-anepou

21 | HaGop 1u1st u3y4eHust BOJOPOJHON SHEPTeTHKH

22 | pH-metpbl (Oonoanumenvhoe éapuamugroe obopyodosanue)

JlabopaTopHo-TexHoJI0rHYecKOe 000py/I0BaHKe 1Jisl KAOMHeTa U JIaopaTopum

1 | IIpuOop amst mosryyeHus! raJlonI0AJIKAHOB U CJIOKHBIX 3(UPOB J1AOOPATOPHBII

2 | Konbonarpesareinb

3 | DnekTporumTKa

4 | bans koMOMHMpOBaHHasl JabopaTopHas

5 | Bechl 15l CHIMyYnX MaTepraioB

6 | IIpubop asis modydeHus razoB

7 | CniuproBka J1abopaTopHast

8 | MaruuTtHas mMemaaka

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM I10JIb30BATeNsl M TOCOOMEM JJISl YUAITHXCS

10 | HaGop Jutst YUCTKH ONITHKH

11 | HaGop nmocy bl U1 peakTHBOB

12 | Habop mocyibl ¥ IpUHAIIKHOCTEH JUTst pabOTHI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | Habop npuHau1e:KHOCTEN AJ1si MOHTa)Ka MPOCTEHIINX TPUOOPOB O XUMUHU

14 | HaGop mocy/pl U prUHAJUIeKHOCTEN U3 ponuieHa (MUKpoiaadboparopus)

JlaboparopHasi XuMHYeCKas MOCYAA 1isl Ka0MHeTa U J1a0opaTopuu

1 \ KoMIuiekT ko6 1eMOHCTPAIMOHHBIX
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Ha6op npobok pe3snHOBBIX

[lepexon CTEKIISIHHBIN

[Tpobupka Bropiia

ITpobupka 1ByXKOJIEHHAs

CoenuHuTENb CTEKIISTHHBIN

3aXM BUHTOBOH

3axxuM Mopa

OO |NOUT|AW(N

HInadr cCHIIMKOHOBEIN

=
o

KoMmieKT CTeKISTHHOM MocyAbl Ha MITH(ax IeMOHCTPAMOHHBIN

=
=

Jlo3upyroliee ycTpoiicTBO (MEXaHUYECKOE)

=
N

KomriexT m3nenuit u3 kepamuku, Gapdopa u dasaca

[Eny
w

KommiekT noxex dhaphopoBbIx

H
o

Kommrext MCPHBIX K0JIO Majoro oo0bema

=
ol

KoMI1ekT MepHBIX K0JI0

=
D

Komimrext MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

[
\‘

Kommuekt MCPHBIX HUJIMHAPOB CTCKIIITHHBIX

=
0 0)

Komimrext BOPOHOK CTCKJIAHHBIX

=
©

KommiiekT nunerox

N
o

KoMmIekT cTakaHOB IIJIACTUKOBBIX/CTEKISIHHBIX

N
[

KomiiekT ctakaHoB XUMHYECKUX MCPHBIX

N
N

KoMmmieKkT cTakaHIUKOB JJIA B3BCIIMBAaHUA

N
w

Komimiext CTYIIOK C IICCTUKAMH

N
S

HabGop mmareneit

N
o1

Ha6op nunieros

N
[ep]

Ha6op vammek [letpu

N
By

TpyOka creknsiHHAs

N
oo

DKCUKaTop

N
(o]

Yama kpucTauin3aliOHHAs

w
o

I{unip!l TUTEIbHBIE

w
e

broperka

w
N

ITpobupka

w
w

banka mox PCAKTHUBBI ITOJIMDTUIICHOBASA

w
~

baHka noj peakTUBbI CTEKJIIHHAs U3 TEMHOTO CTEKJIa C IPUTEPTOMN MPOOKOI

w
o1

Habop CKJISIHOK JJ1s1 paCTBOPOB PEAKTHBOB

w
(ep]

Tlasmouka cTexigHHasg

w
Yy

ItaTuB ans npoObupox

w
oo

Kommext CpCACTB JJIA I/IHJII/IBI/II[yaJ'IBHOI\/JI 3alIUThI

w
©

KoMIUIeKT TepMOMETPOB

N
o

CYI_HI/IJ'IBHaSI MaHCJIb JJId IOCYAbI

N
(W

dunbrTpoBasibHas Oymara/QuiIbTpbl OYMaXKHBIE (OONOIHUMENIbHOE BAPUAMUBHOE
obopyodosanie)

Mopaenu (00beMHBbIE M IVIOCKHE), HATYPaJibHbIe 00beKThI (KOJUIEKIMH, XMMUYeCKUe
PeaKTHBBI) I KaOMHETA U JJa00opaTopuu

KommnekT mozenei KpucTaluinyecKnuX pemeTok

Mojenb MOJIeKyJIbl Oenka

HaGop myist MmonenupoBaHusi CTpPOSHUSI HEOPTAHMYECKUX BEIEeCTB

HaGop myst MmonenupoBaHusi CTPOSHUSI OPTAHMYECKUX BEIIECTB

HaGop I MOACTIMPOBAHUS CTPOCHHA aTOMOB M MOJICKYIJI

HaGop a5 MogenupoBaHysl JIEKTPOHHOIO CTPOEHUSI aTOMOB

N[OOI WIN|F-

Komrrexr koiutekuii
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8 | KoMIUIeKT XMMHUECKHX PEaKTHBOB

Oo6opynoBanue JadOPAHTCKOI KaOUHeTa XUMUM

CToJ ¢ sImmMKaMu JUTIsl XpaHEHUs/ TYMOOM

Kpecino oducnoe

Ctox 1a00paTOPHBIA MOCYHBIN

CYH_II/IJ'IBHaSI MaHCJIb JJId IMOCYAbI

[Ixad nns xpaHeHus: y4eOHBIX TOCOOMIA

Hlkad nas XxpaHeHHUs] XUMHUUECKUX PEaKTHBOB

[Ixad nns xpaHneHus 1a00PaTOPHON OCYIBI/TIPUOOPOB

OINO|OTD|WIN -

[[Ixad BBITSHKHOMN

9 | JIabopaHTCKUI CTOJ

10 | Ctyn 1abopaToOpHBIA, PETYIUPYEMBII IO BBICOTE

11 | DnekTpudecKkuil akBaUCTHILISITOP

12 | llkad cymmmibHbIN

13 | Pe3auHoBbIC IEpUaTKH

14 | Komruiekt epiieit 1Ji MbIThsl Ja0OPAaTOPHOM MOCY/IbI

3.2. UugopmanuonHoe odecriedeHne 00yueHust

Jns peanuzanuy OporpamMmbl TUCHUIUIMHBI OMONMMOTEYHBIH (OHI KMEeT MeYaTHhIE U
ANEKTPOHHBIC YUCOHUKHU.

OcHoBHas1 JInTepaTypa

1. Audunorenona, M. B. XumMus: yaeOHUK U IPAKTHKYM IS CPETHETO MPO(PEeCCHOHATBHOTO
obpazosanus / . B. Audunorenosa, A. B. baokos, B. A.llonkoB. — 2-¢ u3/., UCTIp. U JOM. —
Mocksa: UznarensctBo HOpaiit, 2022 — 291 c.

2. leromuxuna, H. A. O6mas xumus: yueOnuk mist CIIO / H. A. Uleronuxuna, JI.B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuit,A.b.Xumusi:yqeOHUK M TPAKTUKyM MJiS CpelHero MnpodeccrnoHalbHOTO
obpazoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-e uzfa.,nepepald. u jnon. — Mocksa:
W3parensctBo FOpaiit, 2022 — 507 c.

4. Xumus: yuyeOHUK Juid cpeqHero npodeccruoHanbHoro oopasosanus / FO. A.Jlebenes, I
H. ®anees, A. M. T'ony6es, B. H. llanoBai; mox o6meit penakuueii I'. H.®@aneesa. — 2-e usm.,
nepepab. u gon. — Mocksa: U3narensctBo KOpaiit, 2023 —431 c.

JonoiHUTeILHAS JUTEPaTypa

1. Xumus. 10 knacc. Yriny6aéunbiii yposess : yueoHuk/ B.B. Epemun,H.E. Ky3pmenxo, B.U.
Tepenun, A.A. JIpoznos, B.B. JIyaun; mox pex. B.B. Jlynuna. —M.: [Ipocsermienue, 2022 — 446, [2]
C.: M.

2. Xumma. 11 xmacc. VYrnyonéuuelii ypoBenb : yuyeOHux/ B.B. Epemun,H.E.
Ky3bmenko,A.A. [Ipo3nos,B.B. JIynun; nox pea.B.B. Jlynuna. [IpocBerienue, 2022 — 478, [2] c.:
WL

3. Xumus. YrinyOnenusii ypoenb. 10—11 kmaccel: paboudas mporpamma K juHun YMK
B.B. JIynuna: yue6HO-MeToanueckoe nmocodue / B.B. Epemun,A.A. JIpo3nos, 1.B. Epemuna, 2.10.
Kepumor. — M.: Jlpoda, 2023 — 324, [1] c.

4. Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,B.W. Tepenuna,
A. A. Jlpo3noBa u np. «Xumud. YrayoneHHslii ypoenb». 10 knacc B.B.Epemun, A.A./Ipo3nos,
N.B.Epemuna. — M.: Ipoda, 2023-339 c. : un.
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5. Meroaudeckoe nocobue k yueounky B. B. Epemuna, H. E. Ky3smenko, A. A.Jlpo3noBa u
ap. «Xumus. YrioyoneHHsii ypoBenb». 11 kimacce / B. B. Epemun, A.A./lpo3nos, U.B. Epemuna,
H.B. BonkoBa. — M.: [Ipoda,2023 — 423 c. : ni.

6. I'ycera, E. B. Xumus mus CIIO: yuebHO-MeToauveckoe mocodue / E. B.I'ycera, M. P.
3uranmmuna, [[. . Kynukosa. — Kazans: KHUTY, 2023 — 168 c¢. —ISBN 978-5-7882-2792-4. —
Texcr: oamektponnbii //  Jlamb :  2nekTpoHHO-OmMOMmoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/196096 (maraoGpamienus: 14.10.2023). — Pexum  gocryma: s
aBTOPU3. NOJIb30BATEINECH.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1N CHUNITHHBI

KonTpoinb u oneHka pe3yiabTaToB OCBOCHHUS 0011e00pa3oBaTeNIbHOM  IHUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUILIMHAPHBIE Pe3yNbTaThl, HAllpaBJIeHHbIE HA (OPMUPOBAHUE OOLIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTrepuarna.

Oobmasi/mpodeccnoHabHasA Pasnen/Tema Tun OLEHOHBIX
KOMIETEeHIUs MeponpusTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3az1a4 mpodecCuoOHAIBHOMN 1eATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaMm | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 Y CTHBIH onpoc
Tema 6.1 Pemenue pacy€THbix 3a1au
Tema 7.1 Ha6mmoieHue 3a X010M
Tema 8.1 BBIIIOJIHEHUS IPAKTUKO-
OK 02. Mcrnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, OPHMEHTUPOBAHHBIX 3aJaHUMI
CpelCTBa MOUCKa, aHAJIU3a U 1.6,1.7 [IpencraBnenue
MHTepHpeTanuy HHPopMaLuu, u Tema 2.1,2.2 PE3yIbTaTOB
MH()OPMAIIMOHHBIE TEXHOJIOTHHU JUIS Tema 4.1, 4.2 HPAKTHYECKUX U
BBINOJIHEHUS 3a/1a4 TPO(peCCHOHATbHON Tema 5.2-5.4 abOPaTOPHEIX PadboT
EATEILHOCTH Tema 6.1 [IpoBeneHrEe XUMHUYECKOTO
Tema 7.1 IKCIEPUMEHTa
Tema 8.1 Beimonnenne
OK 04. Tema 1.7 KOHTPOJIbHBIX
D heKTUBHO B3aUMOIENCTBOBATE U Tema 2.1,2.2 pador 1o
paboTarh B KOJUICKTHBE M KOMaH 1€ Tema 4.1, 4.2 pasienam JUCIUTUTAHBI
Tema 5.2-5.4 O1eHKa cCaMOCTOSITELHO
Tema 6.1 BBINOJIHEHHBIX 3aJaHUI
Tema 7.1 3ammra pereHus Keic-
Tema 8.1 3a1a4 (¢ yueTtom Oyaymiein
OK 07. CopelicTBOBaTh COXpaHEHUIO Tema 1.7 npodeccroHanbHON
OKPY>KaIoIlEel Cpesl, Tema 5.1 JESITEIbHOCTH)
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 Brinonnenue 3aganuit
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI MIPOMEKYTOTHON
OEepEKITUBOTO MTPOU3BOJICTBA, dP(HEKTUBHO aTTecTaluu
JICIICTBOBAThH B YPE3BBIYANHBIX CUTYAIIHIX
IK 1.2. Tema 8.1
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