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[Iporpamma ob6mieoOpazoBarenbHoit  guciumuinabl OOM.12  «Xumus» pazpaboraHa B
coorBerctBUM ¢ DI'OC cpemnero obmero o6pasoBanus (IIpukaz MuHHCTEpCTBA
obOpazoBanust U Hayku P® ot 17 mas 2012 r. Ne 413 "OO0 yrtBepxaeHuun (heaepaibHOro
roCyIapCTBEHHOTO0 00pa3oBaTEIBHOTO CTaHAapTa CpeaHero ooiero oobpasoBaHus", ¢
W3MCHEHUSMU U JOTOTHEHUAMU OT: 29 nexadpst 2014r., 31 mexabps 2015r., 29 utons 2017r.,
24 centsi6ps, 11 gexabps 2020r., 12 asrycra 2022r., 27 nexabpss 2023 r.), ¢ y4eTom
TpeOOBaHUI (enepallbHOTO TOCYJApPCTBEHHOTO OOpa30BaTENbHOTO CTaHIAApTa CpPEIHEro
npodeccuoHalbHOTO  oOpa3zoBaHus 1o  crnennanbHocTH  23.02.07  TexHudeckoe
o0cny>KUBaHUE U PEMOHT aBTOTpaHCcHOPTHBIX cpencts (IIpukaz MunucrepcTBa 00pa3oBaHus
u Hayku P® ot «02» wmrons 2024r. Ne 453, 3apeructpupoBano B MuHrocte Poccuiickoi
Odeneparun ot «07» abrycrta 2024r., peructpandoHHbli Homep 79036), mpuMmepHOM
OCHOBHOW 001eo6pazoBatenbHol nporpammbl 1o guciuummae OOJ1.12 Xumus st
npoecCHOHANBbHBIX 001e00pa30BaTeNIbHbIX OpraHU3alMi, yTBep:KAeHHON CoOBETOM IO
OLICHKU COJEPKaHMsI U KauecTBa MPUMEPHBIX paboYnX MporpamMm o01eo0pa3oBaTeNIbHOTO U
COIMAIbHO-TYMaHUTAPHOTO UKJIOB CPEAHEro MpodeccruoHanbHoro oopazosanus IIporokon
Ne 14 ot 30 HosiOpst 2022r., mporpaMmbl BOCIHUTAHUS OOYYaIOIIUXCS MO CIEIHATIbHOCTH
23.02.07 Texauueckoe 0OCITy)KMBaHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

Opranuzanus-pazpadotunk: ['BIIOY «Tpounkuii TeXHOTOTHYECKUN TEXHUKYM))
Pazpabotunk:  CabupoBa  Omnbra  BameHTWHOBHa,  mpernojaBareib BBICILIEH

KBIM(PUKALUOHHOMN KaTErOpuHu.

PaccmoTpena Ha 3acelaHMM UUKIOBOM METOAMYECKOM KOMHCCHM IIpenoAaBaTeen

obmeo6pasoBarenbHbIX quctumuH, OI'CO u EH nukios

[TpoTokom Ne 10_ ot «14 » mas 2025 .



COJEPKAHUE

. ITACHOPT PAuBOqEﬁ IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU AUCHUIIJIMHDbI

. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOM
TACIHATITAHBI

. YCJI0BUS PEAJIM3ALIUN OBIIIEOBPA30BATEJIBHOM
YYEBHOU JUCIIUITJIMHBI

. KOHTPOJIb MU OIEHKA PE3YJbBTATOB OCBOEHUA

OBIIEOBPA3OBATEJILHON JUCHUILIMHBI OO/1.07 XUMUA

. ITPUJIOKEHME (TembI 10KJI210B, pepepaToB, IPOEKTOB)

CTp.



2. OBIIAS XAPAKTEPUCTHKA PABOYEM IMPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCHHUIIJIMHbBI OO/A.12 XUMMUAA

2.1. MecTo ITMCUMILIMHBI B CTPYKTYpe 00pa3oBareibHoil nporpammsel CITIO

OOmeoOpazoBatenbHas aucuuiimHa «XUMUSA» sBasercs  4acThl0  NPEIMETHOR
obnactu «OOIIECTBEHHBIE HAYKU», U3y4aeTcsl B 0011e00pa30BaTeIbHOM IIUKJIE Y4eOHOTO
mwiana OIl CIIO «TpoHIKOro TEXHOJOTHYECKOT0 TEXHUKYMa» Mo crnenranibHoctu 23.02.07
Texnunyeckoe 0OCTy)KMBaHWE UM PEMOHT aBTOTPAHCIOPTHBIX CPEACTB, C YYETOM
npodeccuonansuoit HanpasienHoctu GI'OC CIIO

Llenu u muianupyembie pe3ybTaThl:

1.2.1 Llenu oO6mreobpa3oBaTeIbHON TUCIUILIMHBI

— dbopMUpOBAHUE CUCTEMbl XUMHUYECKUX 3HAHUUN KaK Ba)KHEWIIEH COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOW JI€KAT KIIFOYEBBIC IIOHSTHSA,
byHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHHU, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYINHBIX OOOOIIEHUHA MHUPOBO33PEHUYECKOTO  XapakrTepa,
O3HAKOMJIEHUE C HCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

— dbopMHpoBaHUEe W PA3BUTHUE TMPEJCTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKIui, HEOoOXOMUMBIX JJig TMPUOOPETEHUS YMEHHM
OPUEHTHPOBATHCS B MUPE BEUIECTB U XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJIE, B
MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

— pa3BUTHE YMEHUU M CIOCOOOB NIEATEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
00BSACHEHHEM XUMHUYECKOTO DKCIIEPUMEHTA, COOTI0IEHUEM TTpaBuiI 0€30MacHOro OOpaIieHus
C BEILIECTBAMH.

3amauu AUCUMILIUHBI:

1)  chopmupoBaTh IOHUMaHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHYCCKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEH CPENE, a TAKKE MX CBSI3b C LEJIOCTHOW HAYYHOU
KapTUHOW MUpA U IPYyTUMHU €CTECTBEHHBIMU HaYKaMU;

2)  pa3BUTh YMCHHUS COCTaBIATH (OPMYJIBI HEOPTaHUYCCKUX M OPraHUYeCKHX
BCI[ECTB, YPABHEHUS XUMUYECKUX PEAKIHA, OOBSICHATH HMX CMBIC], HHTEPIPETUPOBATH

PE3YIbTATBI XUMHUYCCKUX OKCIICPUMCHTOB,



3)  chopmupoBaTh HaBBIKU IPOBECHUS MIPOCTEHIITNX XUMHYECKUX
IKCIIEPUMEHTATILHBIX HCCIIEIOBAHUN C COOJIFOJICHHEM MpaBuUil 0€30MacCHOTO OOpalieHHs ¢
BEIIIECTBAMHU U JJA0OPATOPHBIM 000PYI0BAaHUEM;

4)  pa3BUTh YMCHHUS HaxOJUTh, AHAIW3UPOBATh M HCIIOJIH30BaTh WHGOPMAIHIO
XUMHUYECKOTO XapaKkTepa U3 Pa3IudHbIX WH()OPMAITMOHHBIX UCTOYHUKOB, BKJIIOYAs YICOHYIO
JUTepaTypy, Hay4dHble MyOIUKAIIMH U HHTEPHET-PECYPCHI;

5)  chopmupoBaTh YMEHUS IMPOTHO3HPOBATH IMOCIICICTBUS CBOCH JCATCIBHOCTH U
XUMUYECKUX TPHUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IIPOIIECCOB, YYHUTHIBAs
BO3MOYKHBIC SKOJIOTHYECKHE U COITUATIBLHBIC BO3ICHCTBUS;

6) chopmupoBaTh MOHMMAaHHWE 3HAYMMOCTH JIOCTH)KCHHHW XUMHUYECCKOW HAyKH W
TEXHOJIOTUHA NIl Pa3BUTHS COLIMAIILHON W MPOU3BOJCTBEHHOUN chep ¢ yMEHUEM MPUBOAUTH
IPUMEPHI UX PUMEHEHHUS B Pa3IMYHBIX chepax KU3HH.

1.2.2. Ilnanupyemblie  pe3yJibTATHI OCBOCHHUSA 001reoOpa3oBaTebHOIM
mucouminasl XUMMA B coorBercTBHE ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmieoOpa3zoBaTeIbHasl AWCHMIUIMHA «XUMUS» HMEET MpHU
dbopmupoBanun 1 pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHBIX B

aktyanusupoBaHHbeIx @I'OC CIIO no npodeccun.



Kox m nanmenoBanue

I[Inanupyemble pe3ybTaThl 0CBOCHHUS THCIUTIIUHBI

(popmupyembIx

KOMIIeTeH Ui Oo0mue- JAucuMmimHapHble
OK 01. Beibupats cioco0sl | JINUHOCTHBIE pe3yabTaTthl | JlucuunjiuHapHbie pe3yJIbTaThI
pelieHus 3aaau TOJKHBI OTPAkKATh B YACTH: JAOJIKHBI OTPAKATh:
npohecCuOHATBLHOM TPYA0BOr0 BOCIIUTAHUSA: I1Po6 01. CdopmupoBanHOCTH
JESITeIbHOCTH — TOTOBHOCTBH K TPY[y, OCO3HAHHME | IPEACTABICHUH: O  XMMHYECKOMH

MMPUMCHHUTCIILHO K
pa3InuYHbIM KOHTCKCTaM

IIEHHOCTH MacTepCTBa,
TPYIOIO0uE;

TOTOBHOCTh K aKTHUBHOM
JIeATCIbHOCTH

TEXHOJIOTHYCCKOM u
COLMAJIBHOM  HamlpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATD,
IJIAHUPOBATh n
CaMOCTOSATEILHO BBIIOJIHATH

TaKylo JAesITeNbHOCTD;
MHTEpEC K pa3Iu4HbIM cdepam

poQeCCHOHAIBHON
JIeATEIIbHOCTH.
MetanpeamMeTHbie  pe3yJbTaThl
JMOJKHBI OTPAkKATh:
OBaaneHue YHHMBepPCAJIbHbIMHA
Y4eOHBbIMHU MO3HABATEJIbHBIMH
JleliCTBASIMH
a) 0azoBbIe JIOru4ecKue
AefCTBUA:
—  CaMOCTOSITEJIbHO
dbopMynupoBaTh u
aKTyaJlu3upoBaTh  IMpoOseMy,

B) 6a3oBbIe

paccMaTpHuBaTh €€ BCECTOPOHHE;
YCTaHaBIMBATh CYIIECTBEHHBIN
MpU3HAK WU OCHOBAaHUS JUIS
CpPaBHEHMsI, KJacCUPUKALUU U
00001IeHHS;

ONpEeEeNsATh

JIeSITEIIbHOCTH,
napameTpsl
JIOCTHIKCHHUS,
BBISIBIIATh  3aKOHOMEPHOCTH H
MPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

BHOCHUThH KOPPEKTHUBBI B
JIeSITeIIbHOCTb, OIICHUBATh
COOTBETCTBHE PE3yIBTATOB
LICIISIM, OIICHUBATh  PHUCKHU
MHOCJIENCTBUU IEITEIHLHOCTH.

HCCJIe10BATEILCKHE

el
3aJaBaThb
U KpPUTEpUH HX

NeHCTBUA:

BJIaAC€Th HaBbIKaMU y‘IG6HO-

COCTABJISIOLIEH E€CTECTBEHHOHAY4YHOU
KapTUHbl MHpa, pPOJIM XUMHH B
MO3HAHWUU  SBICHUHA TPHUPOJBI, B
dbopmupoBaHUU MBILUIEHUS U
KYJIBTYPBI JMYHOCTH, ee
(byHKIMOHATIBHON IpaMOTHOCTH,
HE00X0IMMOH ISt peteHHs
IPAKTUYECKUX 3a]a4 U KOJOTMUECKU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

IMP6 02. Biagenue cUCTEMOU
XUMHYECKHX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIararoIue
MOHATUSA  (XMMHYECKHUH  DJIEMEHT,
aToOM, DJIEKTPOHHAsi 000JI0UKa aTroma,
S-, p-, O-270eKTpOHHBIE OpOUTAIU
aTOMOB, HOH, MOJICKYJIa,
BaJIEHTHOCTD,

AIEKTPOOTPHUIATEIIBHOCTh,  CTENEHBb

OKHCIICHHSI, XUMHUECKasi CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBI 00beM,

YTIIEPOIHBIN CKEJIET,
(GyHKIMOHAJIbHAs TpYINa, pajauKal,
U30Mepus, U30MEPHI,
TOMOJIOTUYECKHM  psil, TOMOJIOTH,
YTJIEBOJAOPOABIL, KHUCIIOPOA- u
a30Tco/epKallne COEIMHEHMUS,

OMOJIOTMYECKH AaKTHBHbIE BeEIECTBa
(yrnmeBoapl, KHMpBI, O€IKH), MOHOMED,
MIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHH,
KpUCTAJITINYECKAs] ~ PEIIETKA, THIIbI
XUMHUYECKHUX peakuui
(OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIE,
9K30-M 3HJIOTEPMHYECKHE, PpPEaKIUU
MOHHOTO oOMeHa), pacTtBop,
JIIEKTPOJIATHI, HEAJIEKTPOJINTHI,
ANIEKTPOJINTUYECKAsT ~ JUCCOLMALNA,
OKHCIIUTEID, BOCCTaHOBUTENb,
CKOpPOCTb ~ XMMHYECKOW  pEaklvy,
XUMHUYECKOE pPaBHOBECHUE), TEOPUH U
3aKOHBI (Teopus XUMHUYECKOTO
CTPOCHHSI OPraHMYECKUX BEIIECTB
AM. byrneposa, TEOpHUs




HUCCIIEN0BATENbCKOMN U

MIPOEKTHOMN IESTENBbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

BBISIBIIATD MPUYUHHO-
CJIEZICTBCHHBIE CBSI3U u
aKTyaJIu3upOBaTh 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee
pelieHus, HaXOUTh apryMEHThI
JUIl  J10Ka3aTeabCTBA  CBOUX
YTBEPKICHH, 3a71aBaTh
napameTpbl u KpUTEpUU
peLeHus;

AHAJIU3UPOBATH IIOJYYECHHBIE B
X0J1e peleHust 3a7a4u
pe3ynbTaThl, KPUTHUYECKU

OLICHUBATb HUX JOCTOBCPHOCTD,
IIPOrHO3UpOBaTb H3MCHCHHUC B
HOBBIX YCJIOBUSIX;

YMCTb TIICPCHOCUTHL 3HAHHA B

HI03HABATEIIbHYIO u
MPaKTUYECKYIO obnacTu
KHU3HEICSITCIbHOCTH.

IEKTPOJIUTUYECKON  JAUCCOLUAINH,
MIEPUOAUYECKUI 3aKOH ..
MenjeneeBa, 3aKOH  COXPAaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMHUH,
(bakTomornuecKue CBE/ICHUS 0
CBOWCTBAaX, COCTaBe, IIOJIyYEHUH U
6e30macHOM UCTIOJIb30BAHUHT
BOKHEHIIMX  HEOPraHWYeCKHX U
OpPraHMYeCKHUX BEIIECTB B OBITY U
IPAaKTUYECKON JeSATeNbHOCTH
YeJI0BEKa;

I1P6 03. ChopMupOBaHHOCTD YMEHUI
BBISIBJISITH XapaKTEPHbIE MPU3HAKU U
B3aUMOCBSI3b HW3YYCHHBIX IOHATHH,
IPUMEHSITh COOTBETCTBYIOLIME
MOHATUS NPU ONMHMCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX u
OpPraHMYEeCKUX  BEIIECTB U  HX
[IpEBPALICHUI]; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUSIMM W TNPEACTaBICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

I1P6 04. ChopMHUpOBaHHOCTH YMEHUIN
HCII0JIb30BaTh HAaUMEHOBAHUS
XUMHUYECKUX COEIMHEHUI
MEX1YHapOJIHOI O cor3a
TEOPETUUYECKON U MPUKIATHON XUMHUU
u TpUBHAJIbHbIE Ha3BaHUSA
BAOXHEHIINX  BELIECTB (aTHNEH,
alieTUJIEH, [JIMLIEPHH, ¢enou,
dopmanbaeru, yYKCycHas KHCIOTa,
[VIMLWH, yTrapHbIM Ta3, YIVIEKUCIBIN
ra3, aMMHaK, TalleHas U3BECTb,
HeraleHasi U3BeCTb, MUThEBAs COa U
JIpyrux),  COCTaBIATH  (HOPMYJIbI
HEOPraHMYECKUX U  OpraHMYECKHX
BEUIECTB, YPABHEHMUS XUMHYECKHX
peakuui, OOBACHATH HUX CMBICI;
MOATBEPK1aTh XapaKTepHbIE
XMMHYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOILUMU
AKCIIEPUMEHTaMU u 3aMuCSIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUN;
I1P6 05. ChopMupOBaHHOCTh YMEHUH
yCTaHaBIIMBATh IIPUHA]JIEKHOCTD
U3YYEHHBIX  HEOPraHMYeCKHX U
OpraHMYECKHUX BELIECTB K
OTpeJIeNIeHHBIM KJlaccaM M TpyIam
COCIMHEHUM, XapaKTepu30BaThb MX
COCTaB MW BaXKHCHUIIIE CBOMCTBA;
ONpENENATh  BUABl  XUMHYECKHX




CBsI3ei (koBasIeHTHaA, HWOHHAs,
METaJIJTNYeCcKasi, BOJAOPOHAS), THIIBI
KPUCTANTMYECKUAX PEIICTOK BEIIECTB;
KJIACCU(UITUPOBATH XUMHUYECKHE
pEaKInu;

I1P6 07. ChopMHpOBAaHHOCTH YMEHU
MPOBOJIUTH PACYETHI TI0 XUMHUECKUM

dbopmynam u YpaBHECHUSM
XUMHUYECKHUX peaxuit c
UCTIOJIb30BaHUEM buzngeckux
BEJIMYUH, XapaKTEePU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacchl, o0Bbema
(HOpMasIbHBIE yCIIOBUS) ra3os,

KOJIMYECTBA BCIICCTBA, HCIIOJIb30BATH
CHUCTCMHBIC XUMHWUYCCKHUEC 3HAHUA OJIA
IIPpUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BCIICCTBAMHU N UX ITPUMCHCHUCM.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEPIpETAUN
UHPOpPMALIUHU 1
UH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHCHUS 32144
npodecCuoHATbHON
JeSITeIbHOCTH

JInyHOCTHBIE

pe3yJIbTaThl

AOJIXKHBI OTPAa’KaTh B YaCTH:
HEHHOCTU HAYYHOT'O IMO3HAHUS:

METal'lpe}]MeTHbIe

c(hopMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAayKHn u
00111eCTBEHHOMN MPAKTUKH,
OCHOBaHHOTO  Ha  JHaiore
KYJIBTYD, CIOCOOCTBYIOIIETO

OCO3HAaHHMIO CBOEr0 MecCTa B
MOJINKYJIBTYPHOM MHPE;
COBEPUICHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKON KYJIBTYpbl Kak
CpencTBa B3alMOJENCTBUSA
MEXIy JIOAbBMH M TO3HAHUS
Mupa.

pe3yJbTaThl

AO0JIZKHBI OTPaKaTh:

OBJjaneHue
y4eOHBIMU

YuuBEpCaJdbHBIMU
MMO3HABATC/IBbHBIMHA

AefcCTBUSIMU:
B) padorta ¢ nHpopManmeii:

BJIa/IETh HABBIKAMU TOIYUYECHMS
uH(pOpMallUd W3 HMCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYLIECTBIISATh IIOMCK, aHaju3,

CHUCTEMATU3ALINIO U
MHTEpIIpEeTalvi0  MHPOpMaAIUU
pa3NMYHBIX BUAOB U (opm
MIpeJICTaBICHHUS,

CO31aBaTh TCKCTHI B pa3IMYHBIX

JAucuumyimHapable  (MpeaMeTHbIE)
Pe3yJbTaThI U I0JZKHBI OTPAKATD:
IIP6 06. Bianenue OCHOBHBIMU
METOJlaMd  HAy4YHOrO0  TO3HaHUs
BEIIECTB M XHUMHUYECKHX SIBICHUU
(HabmroieHue, HU3MEpPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. ChopMHupOBaHHOCTH YMEHUIN
MPOBOJIUTH PACUETHI MO0 XMUMHYECKUM

bopmynam u ypaBHEHUSAM
XUMHAYECKUX peaKuuii c
HCIIOJIb30BaHNEM (buznueckux
BEJIMYHH, XapaKTePU3YIOIIHX
BellecTBa c KOJIMYECTBEHHOM
CTOpPOHBI: MaccCHhl, o0beMa
(HOpManbHBIE YCIIOBUS) ra3os,

KOJIMYECTBA BEILECTBA; MCIIOJIB30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS IS
NPUHATHS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

I1P6 08. ChopMupoBaHHOCTH YMEHUI

IIJIAHUPOBATH u BBIITOJIHATh
XUMHYECKHN SKCIIEPUMEHT
(mpeBpateHus OpraHUYEeCKHUX
BEILIECTB pu HarpeBaHUU,

MOJYYCHUE DTUIICHA U U3YUYEHUE €r0
CBOICTB, KaUYE€CTBEHHBIC PEAKIUHU Ha
aNbJETUbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JEHaTypaius OeJIKOB Mpu
HarpeBaHuH, LIBETHbIE  pPEAKIUU
OEJIKOB; TPOBOJUTH PEAKIIUA HOHHOTO
oOMeHa, OmpeneNiaTh Cpelay BOTHBIX




dbopmarax c y4eTOM
HazHaueHus HHoOpMarK U
IEJIEBOM  ayJMTOPUH, BBIOUpAs

ONTUMAJIbHYIO bopmy
IpEICTaBICHUS u
BU3yaIH3aLUH;

— OLIEHUBATh JIOCTOBEPHOCTb,

JJICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C
COOTBETCTBHEC IIpaBOBbIM u
MOpaJIbHO-3THUYCCKUM HOPMaM;

— BIAQJICTh HaBBIKAMU
pacrio3HaBaHHWs W 3alUTHI
uHpopManuu,
HH(}pOpMaAITMOHHOM

0€30MMacHOCTH TUYHOCTH.

pacTBOpOB, KadEeCTBEHHBIE PEAKIIUU
Ha cyibdar-, KapOOHAT- U XJIOPHUJ-
aHMOHBI, HA KATUOH AaMMOHMSI;
pemarbh SKCHEPUMEHTAIbHBIE 3a/1auu
o TeMaM «Mertamsl» u
«Hemeramnel») B COOTBETCTBUU C
IpaBUIAMU TEXHUKU O€30MacCHOCTH
npu OOpallleHUH C BEIIECTBAMH U

J1a00paTOPHBIM o0opynoBaHUEM;
NPECTABIIATh PE3YIIbTATHI
XHUMHYECKOTO IKCIIEPUMEHTa B (hopme
3aIUCH YpaBHEHUH

COOTBETCTBYIOLIUX peaxkuui U
(dbopMyIHpOBaTh BBIBOJABI Ha OCHOBE
3THUX Pe3yJIbTaTOB;

I1P6 09. ChopMUpPOBaHHOCTh YMEHUS
aHAJIM3UPOBATh XUMUYECKYIO
uH(poOpMaLlMIO,  MOIY4aeMyl W3
pasHbIX UCTOYHUKOB (cpencTB
MacCcoBOM uH(popMaluu, CeTh
WuTtepHer u npyrue).

OK 04. D¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTUBE U
KOMaH/Ie

JIMYHOCTHBIE pe3yabTaThl

JOJKHBI OTPAXKATh B YACTH:

rPa’*KJAaHCKOr0 BOCIIMTAHMS:

— TOTOBHOCTb BECTH COBMECTHYIO
JIeATeIbHOCTh B HMHTEpecax
IPaKJaHCKOTO OOIIECTBA;

— yMEHHE B3aUMOJEHUCTBOBATh C
COIIMAIIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (YHKIHUSIMHU
Y Ha3HAYEHUEM.

MetanpeaMeTHbie  pe3yJbTaThl

AOJIKHBI OTPAXKaTh:

OBJageHue YHHUBepCAJIbHbIMH

KOMMYHUKATHUBHBIMU

JeliCTBASIMHU

0) coBMeCTHas 1eITeJIbHOCTD.

— TMOHMMaThb MW  HCMOJb30BaTh
MPEUMYIIEeCTBAa KOMAaHIHOM W
WHAUBUAYAIbHON paboOTHI;

— TMpPUHUMATh LEIM COBMECTHOU
JIeATeTLHOCTH, OPTraHW30BbIBATH
1 KOOPJAMHHUPOBATH JIEUCTBUS 1O
e JOCTIKEHUIO: COCTaBIISATH
IJIaH JIEUCTBUM, pacupencssTh
poiM C  y4eTOM  MHEHHUH

Y4aCTHUKOB 00CYXJ1aTh
pe3ynbTaThI COBMECTHOM
paboTHI.

Osaanenue YHHMBEPCAJIbHBIMH
peryisiTHBHBIMH J1CHCTBUSIMU:
r) IpUuHATHE ced0s1i W  JPYrux

JAucuumyinHapable  (MpeaMeTHbBIE)
pe3yJbTaThl U J0JKHBI 0TPAKATh:
I1P6 08. ChopMupOBaHHOCTH YMEHUU

IJIAHUPOBATH u BBIIIOJIHATh
XUMUYECKUM AKCIIEPUMEHT
(mpeBparteHus OpraHUYEeCKHUX
BEIIECTB pu HarpeBaHuy,

MIOJIyYE€HUE DTHJIEHA U M3YyYEHHUE €Tr0
CBOICTB, KaueCTBEHHbIE PEaKIMHM Ha
alBJETU/bI, KpaxMal, YKCYCHYIO
KHUCIIOTY; JeHarypauus O€lKOoB Npu
HarpeBaHWHu,  LIBETHbIE  pPEaKLUU
O€JIKOB; MIPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OmpeAessTh Cpeay BOJHBIX
pacTBOpPOB, KayeCTBEHHbIE peaKLUUU
Ha cyibdar-, KapOOHaT- U XJIOPHUJ]-
aHWOHBI, HA KATHOH AaMMOHWS,
pemaTh SKCHEPUMEHTAJIbHbIE 3a]lauu
o TeMaM «Meramb» u
«Hewmeramnel») B COOTBETCTBHHU C
MpaBWJIaMd TEXHHUKH 0e30MacHOCTH
Mpu  OOpallleHHH C BEIIECTBAMH U

1a00paTOPHBIM 000pyZI0BaHUEM;
MIPECTABIIATh pe3yabTATHI
XMMHYECKOT0 IKCIIEpUMEHTa B (hopme
3aIUCH YpaBHEHUN

COOTBETCTBYIOLLIUX peakuui u
(dbopMyIupOBaTh BBIBOJBI HAa OCHOBE
3TUX PE3YIBTATOB.




JIoNen:

MPUHUMATH MOTHBBI u
apryMeHThbl JPYrux JIOJCH mpu
aHaJIn3e pe3yabTaToB
JESITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO
JIPYTHX JIFOJICH HA OLTHOKHY;
pa3BHUBAThH CIOCOOHOCTH
MOHMUMATh MHUpP C  IO3UIUH
JPYTOro YeIIOBEKa.

OK 07. CopneticTBOBaThH
COXPAHEHHUIO OKPYKaroIeH
CpeIIbI, PECYpCcOCOepeKCHHIO,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
eficTBOBAaThH B
YPE3BBIYAIHBIX CUTYAIUSIX

JInyHOCTHBIE

pe3yJabTaThl

AOJIKHBI OTPA’KaTh B YaCTH:
IKOJOIr'H4€¢CKOro BOCrIMTaHus:

c(hOpMUPOBAHHOCTh
9KOJIOTHYECKOMN KYJbTYpHI,
[IOHHUMaHUE BIIMSTHUS
COLIMATIBLHO-3KOHOMHYECKUX
MIPOIIECCOB Ha COCTOSIHUE
NPUPOAHOM W COIMAJIBLHOMU

Cpcabl, OCO3HAHUC rI100aILHOTO

XapakTepa 3KOJIOTUYECKUX
npo0Jem;

IIJIJAHUPOBAHUE U
OCYILECTBICHUE JICCTBUU B
OKpY’Kalolllel cpefie Ha OCHOBE
3HaHUS 1LEJIed  yCTOWYMBOIO

pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUATHE EUCTBUU,
MPUHOCSIIINX Bpen
OKpYXKarolIlleH cpese;

YMEHUE IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTHYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX  JIEUCTBU,
MpeaOTBpALATh UX.

MeranpeamMeTrHble  pe3yJbTaThl

HOJI’KHBI OTPAKATH:

Osnanenue YHHUBepPCAJbHBIMU

Y4eOHBIMM  TO3HABATEJbHBIMH

ACHCTBUAMMU:

B) padorta ¢ nHpopManmeii:

— HCHOJIb30BaTh CpeacTBa
MH(OPMaLMOHHBIX "
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI1 B peleHun
KOIHUTHBHBIX,
KOMMYHHKaTHUBHBIX u
OpraHM3alMOHHBIX  337ad C
COOII0IEHUEM TpeboBaHMit
PrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,

JAucuumyimHapHble  (MpeAMeTHbIE)
pe3yJabTaThl U J0JKHBI 0TPAXKATh:
I1Po6 01. CdopmupoBaHHOCTH
MPEACTABICHUI: O  XUMHUYECKOH
COCTABJISIIOIIEH E€CTECTBEHHOHAYYHOU
KapTUHBl MHUpa, pOJIM XUMUU B
MMO3HAHUM  SIBJICHUH MpPUpPOABI, B
dbopMupoBaHUH MBIIUICHUS u
KYJIbTYpbI JIMYHOCTH, ee
GbyHKIIMOHATBHOU IPaMOTHOCTH,
Heo0X0IuMoM JUIs pelieHus
MPAKTUYECKUX 3324 U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEE;

nprPe 10. CdhopmupoBaHHOCTH
YMEHUH CoOJIrO1aTh npaBuia
HKOJIOTHYECKU 1esecoodpa3Horo

NOBEJCHUsT B OBITY U TPYJIOBOH
JESITEIbHOCTH B IIE€JIIX COXPAaHEHUs
CBOETO 3I0pPOBbSl M OKpY)Karoleh
NPUPOJHON  Cpelpl;  YUUTHIBATh
OMACHOCTb BO3JEHUCTBUS Ha >KHUBBIE
OpraHU3MBbl OIPE/IETICHHBIX BEILECTB,

HOHUMas CMBICII IoKa3arTes
peaeabHON JIONyCTUMOM
KOHIIEHTPALMH.




pecypcocOepekeHusI, TPaBOBBIX
U OTUYECKUX HOPM, HOPM
HH(}pOpMaAITMOHHOM
0€30MacHOCTH.

1IK1.2. Ocy1iecTBisITh
TEXHUYECKOE OOCITYKUBAHHE
aBTOMOOMJIBHBIX JBHUIaTeIeH
COTJIaCHO TEXHOJOTrMYECKOMH
JIOKYMEHTAIH.

- YMEHHE NIPOTHO3UPOBATH
HEeOJIaronpusITHbIE YKOJIOTHYECKUE
IIOCJICACTBHS IPEATIPUHUMACMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- paclIupeHHe OIbITa
NeITeIbHOCTU DKOJIOTHYECKOUN
HaIIPABJICHHOCTH;

- yMeTb coOmoojaTb  IpaBuia
9KOJIOTMYECKH 11eJIECO00Pa3HOTOo
HOBEJICHU B OBITY U TPYLOBOH
JEATEIbHOCTH B LEIAX COXPAHECHMS
CBOCTO 3JI0pPOBbS M OKpPYXKAIOILEH
IIPUPOTHOM CPEJIBI;

- YUUTBIBaTh OIACHOCTbH BO3ACHCTBHUS
Ha JKUBBIE OpraHU3MBbI
ONPEACICHHBIX BEIIECTB, IIOHUMAas
CMBIC  IIOKa3aTeias  NPEeACiIbHOU
JOIYCTUMOM KOHIICHTpALuu

1.3 IIpumeHeHHe 3JJIEKTPOHHOI0 OOy4YeHUS] H

oOpa3zoBaHus

Peanmaunﬂ COACPpKaHUA IIpOorpaMMbl BO3MOXKHA
O6Y‘IGHI/ISI U TEXHOJIOTHU AUCTAaHIIMOHHOI'O O6pa3OBaHI/IH, OTKPBITBIX O6pa3OBaTeJII>HI>IX

pecypcoB.

TEXHOJIOTHH JAHMCTAHIMOHHOIO

C IIPHUMCHCHHUCM JJICKTPOHHOI'O

1.4 Peasqimzauus coaepskaHus mporpamMmel st o0yuaromuxcsa ¢ OB3

Peanuzauus conepxanusi 00pa3oBaTebHON MPOTPaMMbI U KOHTPOJIb PE3YJIbTaTOB €€
OCBOEHUSI JIJI1 00YYaOIIUXCSl C OTPAHUYECHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSi U WHBAJIUJIOB
OpPraHu3yeTCsl C yUeTOM OCOOEHHOCTEN UX MCUXO(PU3UYECKOT0 Pa3BUTHS, UHAUBUYATbHBIX
BO3MOYKHOCTEN U COCTOSHUS 3J0POBBA.




2. CTPYKTYPA M COAEPKAHME
OBIIEOBPA30OBATEJIBHOI YYEBHOM JUCIHUATIIVNHBI

2.1. O0bem 001meo0pazoBaTe/IbHON Y4eOHOM JUCHMILUIMHBI U BHAbI y4e0OHOM HATPY3KHU

Bua yueOHoii padoThl Oovem uacos

Oo0pa3oBaTesbHasi HATPy3Ka (Bcero) 72
CamocrosiTeibHasi padora
Y4yeOHasi HArpy3ka BO B3aUMOJCHCTBMH C IpenojaBaresieM 72
(Bcero)
B TOM YHCJIE:
TEOPETUUECKOE 00yUeHUE 44

71a00paTOPHBIE 3aHATUS

MPAKTUYECKHE 3aHATHUS 28
B TOM YHCJIE:

[IpodeccroHaibHO OPUEHTUPOBAHHOE COACPKAHHE 8

B TOM 4YHUCJIC:

I

TCOPUTHUYCCKOC O6y‘1€HI/Ie

IPAKTUYECKOE OOYUEHHUSI 4

CamocTosiTenbHas paboTa o0ydaronierocs (BCero)

B TOM YHCIIE:
CaMOCTOSITEJIbHAs paboTa

Koncynpranuu

HUmoecosas ammecmayus 6 hopme ougpghepenyuposannozo 3auema




HaumeHoBaHue pa3iesioB U TeM

Conep:xanue yueOHOro Marepuasia (OCHOBHOE H
npodeccuoHaJIbLHO OPUEHTHPOBAHHOE) JIA00pPaTOPHbIE
U NPAKTHYeCKHe 3aHATHS, NIPUKJIATHON MOAYJIb

O0BéM
4acoB

Koabl koMIeTeHIui,
JHYHOCTHBIX,
MeTanpeIMeTHbIX 1
NnpeIMeTHBIX Pe3yJbTaTOB,
(popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

1

4

Coaep:xaHue yueOHOro MaTepuaJia

64

Pa3znea 1. Teoperuyeckue 0CHOBbI XUMHH

16

Tema 1.1.

OCHOBHBIE XMMHYECKHE MHOHATHSI H
3aKOHBI, CTpPOCHUE aTOMOB
XAMHUYECKHX DJIEMEHTOB

Coaep:xaHue yueOHOro MaTepuaJia

Xumuueckuil snemMeHT. AtoMm. Snpo aToma, H30TOIBIL.
OnekTpoHHas  00o00YKa.  DHEPreTUYecKUe  ypOBHH,
HOAYyPOBHH. ATOMHBIE OpOHTamy, S-, P-, d- DIEMEHTHI.
OcoOeHHOCTH pacripeesieHus 3JIEKTPOHOB 0 OpOUTaIsIM B
aToMax  JJIEMEHTOB  IEPBBIX  YETBHIPEX  MEPHOOB.
DNeKTpoHHass  KOH(pUTrypanus aTOMOB. OcHoBHBIE
XMMHYECKHE 3aKOHBI

IIpakTH4yecKkue 3aHATHS

[TpakTueckast padora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE
3aKOHBl B XUMHUHM U pPacueThl 10 YPAaBHEHUSIM XUMHUYECKUX
pEaKLIHiN».

OTHOCHUTENBbHBIE aTOMHasT M MOJIEKYJSpHas  Macchl.
Momnspnas macca. KonnuectBo BemectBa. MaccoBast A0
BellecTBa. 3akoH ABoraapo. MoispHblii 00beM TIa30B.
OTtHocuTeIbHAs MIIOTHOCTD T'a30B. PacueTsl o ypaBHEHUSIM
XUMHUYECKHX pEeaKIMi C MCIOJIb30BaHMEM MAacCOBOH aoiu
BellecTBa, o0ObeMa (HOpMalbHbIE  YCJIOBHS)  Ta3o0B,
KOJINYECTBA BEIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuit
[Tepnonnueckas
XuMHYeckux oaiaemeHtoB . N
Menpeneena, 170: CBSI3b c
COBPEMEHHON Teopuer CTpOEHUs
aTOMOB

3aKOH n
CHCTEMA

Conep:kanue y4eOHOIr0o MaTepuaJa

IIpakTHYecKHe 3aHATHA

[TpakTnueckast pabora Ne2. «l3yueHue nepUOANUECKUX
3aKOHOMEPHOCTE W UX B3aUMOCBSI3U CO CTPOEHUEM
aTOMOBY.

[lepnonnueckass cucrema XuMHueckux osnemeHToB J[.M.
Meuneneesna. CBs3b MePUOIUYECKOTO 3aKOHa Hu

OK 01
OK 02
IIK 1.2.




Ilepronnueckoil CHUCTEMBI XHMHUYECKUX JJIEMEHTOB C
COBPEMEHHOM TEOpHUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH
WU3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX
MMM MPOCTHIX U CI0KHBIX BEIIECTB 10 IPYIIaM U Mepruoiam
[Tepuoauueckoit cucreMpl. 3HA4YEHHE IEPUOAUYECKOTO
3aKOHa M CHCTE€Mbl XUMHYeckux osnemeHtoB J[.U.
MeneneeBa B pa3BUTUHU HAYKHU.

VYcraHoBieHue  CBS3M  MEXKAY ~ CTPOGHHEM  aTOMOB
XAMHYECKUX JJIEMEHTOB W MEPUOJAUYECKHUM H3MEHEHUEM
CBOMCTB XMMHYECKUX DJIEMEHTOB M HMX COCIUHEHUU B
COOTBETCTBUU C TMOJIOKEHHEM [lepnoauyeckoil CUCTEMBI.
PemieHne  mpakTHUKO-OPUEHTUPOBAHHBIX  TEOPETHUYECKHUX
33JaHU  HA XapaKTePHU3aLMI0 XHUMHUYECKUX JJIEMEHTOB
«Merannyeckue / HEMETaUTMYECKUE CBOICTBa
XAMHYECKHUX 3JIEMEHTOB B COOTBETCTBHH C MX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJOKEHUEM B IEPUOJUYECKON CUCTEME
xumuueckux ayemenToB .M. MenieneeBa

Tema 1.3. Conep:kaHue y4eOHOT0 MaTepuaia OK 01
Crpoenue BemiecTBa Crpoenue  BemiecTBa. XUMHUYECKas  CBsi3b.  Bujabl
U TOpuUpoja XMMHUYECKOM CBA3U. | XHMHUYECKOW  CBsA3M  (KOBaJEHTHAs  HEMOJsIpHAas U
MHoroo6pasue BelecTB MoJiipHasi,  MOHHAs,  MeTajudeckas). MexaHu3mbl

00pa30BaHMs KOBAICHTHOM XUMUYECKOU CBA3U (OOMEHHBIN

51 JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBSI3b.

BanentHoCTb. DIEKTPOOTPULIATENBHOCTb. Crenenn

okucneHus. NoHbI: KAaTHOHBI U AaHUOHBI

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckass pabora Ne3. «CrpoeHue BemiecTBa u

MPUPOJIa XUMUYECKOMN CBSA3U.

JleMOHCTpanust MoAeNed KPUCTAUIMYECKUX PElIeTOK:

MOHHOM (XJIOpUJA HATpus), aTOMHOM (Tpadur u ammas),

MOJICKYJIIPHON (YTJICKUCIIBIA Ta3, WOM), MEeTaUITMYeCKOu

(matpuii, Mmaruuii, Mmenp). Perenne npakTH4eckux 3aiaHnuit

Ha COCTaBJEHWE DJIEKTPOHHO-TpaduyecKux  Hopmymn

snemeHToB 1—4 nepuoaoB
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
Knaccudukarus, Knaccudukanmus HEOPraHUYECKHX BEIIIECTB. OK 02




U HOMEHKJIaTypa HEOPraHMYECKUX
BELICCTB

Homenknatypa HEOPraHMYECKHUX  BEMIECTB  (OKCHIBI,
TUAPOKCHU/IBI, KUCIOTHI, coiM). BemecTBa MONEKyIsIpHOTO
U HEMOJIEKYJISIPHOTO CTPOCHHS. ATrperaTHble COCTOSIHUS
BemlectBa. Kpucrammmyeckue u aMopdHble BeIIEeCTBa.
3akOH  TOCTOSHCTBA  COCTaBa  BellecTBAa.  THIbI
KPUCTAINIMYECKUX pEIIeTOK (aTOMHas, MOJIEKYJIsIpHas,
WOHHAs1, METAJUTMYECKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIA KPUCTAJUIMYECKOU PEIIETKH

HpaRTn'{ecmle 3AHATHSA

[IpakTrueckas paborta Ne4, «HomenknaTypa
HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTUyecKMX 3aJaHM 1O KJaccu(UKalu,
HOMEHKJIAType u XUMHYECKUM bopmymam
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB (yrapHbIi
ra3, yIJIEKUCHbI Ta3, aMMHaK, TaleHas U3BECTb,
HeralnleHasi U3BecTh, IUThEBAs COJA U JIPYTUX): HA3BaHMS
BeuiectB  1no  MmexayHaponHoit  (MIOITAK)  wim
TPUBHAJIBHOM HOMEHKJIAType M COCTaBJle€HUE (OPMYIIBI
XUMHUYECKHUX BEILECTB, ONpPENEICHUE NPUHAIEKHOCTU K
kimaccy.  [lomck  uHpOpManuu MO Ha3BaHMSM,
uAeHTUQUKATOpaM, CTPYKTYpHbIM Qopmynam. AHamu3
XUMHUYECKOH HWHPOpPMAaLUKU, T[OJy4aeMOM U3 pas3HbIX
HUCTOYHUKOB (CpEACTB MaccoBOW HWHGpOpManuu, CETh
WuTepHer u apyrue)

Tema 1.5.
THUIIBI XUMHAYECKUX PEaKLIUi

Conep:xaHue y4eGHOro MaTepuaJjia

Xumuyeckass peaknus. Kiaccupukanus — XUMHYECKHX
peakuuii B HEOPraHUYECKOM W OPraHUYeCKOW XUMHH.
3aKOHBl COXpAHEHUsI MacChl BEIIECTBA, COXPAHEHUS U
MPEBPAILICHUSI DSHEPTrUM TMPU XUMHUYECKHX PEaAKIHUSX.
OKHCTUTENbHO-BOCCTAHOBUTENBHBIE peakiuu (ypaBHEHUS
OKHCJIEHUSA-BOCCTAHOBJICHUS, CTEIIEHb OKHCIICHUS,
OKHCIIUTEND U BOCCTaHOBUTEIIb, OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE peakuuu B MPUpPOJIE,
MPOU3BOACTBEHHBIX IpOLEcCaX U KUZHEAEITEIbHOCTU
OpraHU3MOB)

OK 01

Tema 1.6.

Coaep:xaHue yueOHOro MaTepuaJia

OK 01




CKkOpoCTh  XMMHYECKUX  PEaKIIMi.
XUMHUYECKOE PAaBHOBECHE

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pPa3JIMYHBIX
(bhakTOpOB: PUPOBI pearupyromumx BEILIECTB,
KOHLIEHTPALlUU PEArupyrolux BELIECTB, TEMIIEpaTypbl U
IJIOIAM  PEAKUMOHHOM  IOBEPXHOCTU.  TemioBble
3¢ ekt XUMHUYECKUX peaKIuii: 9K30- u
HAOTEpMHUYECKHE  peakuuu. OOpaTuMble  peaklUu.
Xumnyeckoe paBHoBecHe. DakToOpbl, BIMAIOLIME HA
COCTOSIHME XHMHUYECKOTO paBHOBecUs (KOHUEHTpaLus
peareHToB ~ WJIM  NPOAYKTOB  DPEaKIUH, JIaBJICHUE,
temmneparypa). [Tpunmnun Jle [llaTense

HpaKanecmle 3AHATHUSA

[Ipaktnueckas pabora No5. «BnusHHME pa3IUYHBIX
(aKkTOpPOB HA CKOPOCTh XUMHUYECKON PEaKIIUM».

Perenne npakTMKO-OpPUEHTUPOBAHHBIX 33/IaHUN HA aHAJIU3
(GakTopoB, BIMAIOIMX HAa  W3MEHEHHE CKOpPOCTH
XUMHUYECKON peaKkluu. 3aBUCHUMOCTh CKOpOCTH
XUMHUYECKOM pEaKUuu OT IPUCYTCTBHs KaTaau3aTropa Ha
IIpUMeEpE Pa3j0KEeHHs MEPOKCUIa BOAOPOAA C MOMOIIbIO
JUOKCHJa MapraHia ¥ KaTanasel. PemenHue npaxkTuko-
OpUEHTUPOBAHHBIX 33JaHUM Ha NPUMEHEHHE NpPUHIIMIIA
Jle-IllaTenbe s HAXOXKIACHUS HAIPABICHUS CMELICHUS
paBHOBECHs] XMMUYECKOH peakluu W aHaiu3 (aKTopos,
BIIMSAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHUS

OK 02
1IK 1.2.

Tema 1.7.

PactBopsl, Teopus
AIEKTPOJUTUYECKON NTUCCOLMALUN U
HOHHEII 00MeH

Coaep:xxanue yueOHOro MaTepuaJia

PactBopsI. Bunst pacTBOpPOB o COACPIKAHUIO
pacTBOpeHHOro BemecTBa. PactBopumocts. Ilonstne o
JAUCTICPCHBIX CHUCTEMax. UctnaHnbie n KOJIJIOUIHBIC
pacTBOphl. MaccoBast 1oJ1s BellecTBa B pactBope. [lonsTue
0 BOJIOPOTHOM MoKa3aTesne (pH) pacTtBopa.
OnexTponuTtnueckass auccouuanus. CuipHble U ciadble
OJICKTPOJUTHI, HEOJICKTPOJIMTEI. PeaKHI/II/I HOHHOT0 0OMeHa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota Nel «[IpuroroBneHue pacTBOpPOB».

IIpuroroBnenue pacTBOPOB 3aJaHHOM MacCOBOM JoJed
pPacTBOPEHHOI'O BELIECTBA, MPOBEIECHUE PEAKIMM HOHHOIO
Oo0OMEHa, OIpeJeIEHuEe Cpellbl PACTBOPOB BELIECTB C

OK 01
OK 02
OK 04
OK 07
1IK 1.2.




IOMOUIIbI0  YHHUBEPCAIBHOIO  HHAMKaTOpa  (Kuciasd,
HelTpaibHas, IIeNO4YHasi). 3aJaHusi Ha COCTaBJIECHUE
VWOHHBIX peakuui. PemieHue NpakTMKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJaHMM Ha pacTBOPBIL, HCIOIB3yEMbIE B
OBITOBOM M IPOU3BOJCTBEHHOM AEATEIbHOCTH YEJIOBEKA

KonTtpouabnas pa6ora 1

CtpoeHue BenlecTBa U XMMUUECKHUE peakiuu (1o paszjeny 1)

Pa3neu 2. Heopranuyeckasi Xumust

10

Tema 2.1.
Dduznko-xuMuUYeCcKue
HEOPraHWYECKUX BEILIECTB

CBOMCTBA

Copep:kaHue y4eOHOTr0o MaTepuaia

Meramnsl.  [lonoxxenne wmeraumioB B Ilepuonnueckoin
CUCTEME XUMHUYECKUX 371eMEeHTOB. OCOOEHHOCTU CTPOEHUSs
JIGKTPOHHBIX ~ 000JIOYEK aTOMOB  MeTawioB. OOmue
¢usznueckue cBoiictBa MeTtawsioB. CIulaBel  METaJIOB.
ONEKTPOXUMHUYECKMM  psiJl  HanpsOKEHUH  METaJuloB.
XHUMHYECKUE CBOWCTBA BaXXHEHIIUX META/UIOB (HATPHUH,
KaJIMi, KaJblUil, MAarHUH, ATFOMUHUHI, [IUHK, XPOM, JKEJIE30,
Meab) M ux coeauHeHud. OOME CcrnocoObl MOTYyYEHHS
MeTasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

Hemeramnbl. Ilonoxkenne HemeraimioB B llepuoawyeckoit
cucteMe xumuueckux osyemeHtoB J[.JMI. Menaeneera u
OCOOCHHOCTH CTpOeHHUsi aTtomMoB. DU3NYECKUE CBOHCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETauioB (Ha MpuMepe
KHCIopoaa, cepbl, (ochopa u yriepoaa). XuUMHUUECKUE
CBOWCTBA W NPUMEHEHUE BAXKHEHIIMX  HEMETAIJIOB
(ranoreHoB, cepsl, a30Ta, ocdopa, yriepoaa U KpeMHHUs) U
WX COCIMHEHHUH (OKCHIOB, KHUCIOPOACOMEPKAIMNX KHUCIOT,
BOJIOPOJHBIX coenuHeHui). IlpuMeHeHne BaKHEHIIMX
HEMETAaJJIOB B UX COCTUHESHUHN

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX
BEIIECTB (OKCHJIOB, THIAPOKCHIOB, KHUCJIOT, COJEH W Ip.).
I'eneTnueckas CBS3b HEOPraHUYECKHX BEILIECTB,
an/IHa)memame K pa3J'II/I'—IHI)IM KJ1accaMm. 3aKOHOMepHOCTI/I
B H3MEHEHHWU CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIAHBIX
COG}II/IHGHI/If/i, BBICIIINX OKCHUI0B N FI/I)IPOKCI/II[OB

IIpakTHYecKHe 3aHATHA

[TpakTrueckas pabota Ne6. «PU3NKO-XUMUYECKHE CBONCTBA
HEOPraHUYECKHUX BEIECTBY.

OK 01
OK 02
OK 04
1IK 1.2.




CocraBieHre ypaBHEHMM XUMUUYECKUX PEAKIUM C y4aCTHEM
MIPOCTHIX U CIIOKHBIX HEOPTaHMYECKUX BEUIECTB: METAJJIOB
U HEMETa/VIOB; OKCHUJOB METalJIOB, HEMETAJIOB U
aM(pOTEepHBIX  3JEMEHTOB;  HEOPraHWYEeCKUX  KHUCJIOT,
OCHOBaHUN U aM(OTEPHBIX THIPOKCH]IOB; HEOPTaHMUECKUX
COJIeH, XapaKTEepU3yIOUIMX UX CBOWCTBA.

Pacu€rel Maccel BemecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU O0bEMY
OJIHOTO M3 YYaCTBYIOUIMX B PEAKLHUU BEUIECTB, PACUETHI
Macchl (0OBEMa, KOJWMYECTBA BEIIECTBA) IPOIYKTOB
peakuuu, eciau OJIHO U3 BEUIECTB UMeEeT IpumecH. Perienue
MPaKTUKO-OPUEHTUPOBAHHBIX 33JIaHUI HA CBOICTBA, COCTAB,
nojiyueHue U 0Oe30MacHOE€ UCIHOJIb30BAaHUE BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MNpodeccHOHaTIbHOU
JIESITEJIbHOCTH YEJIOBEKa

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
HI[GHTI/I(I)I/IKaHI/IFI HCOPraHNYCCKUX ﬂaﬁopaTopr]e 3aAHATUSA OK 02
BCILCCTB JlaGopatopHas pabora Ne2 «Mnentuduxarms OK 04
HEOPraHUYECKHUX BELECTBY.
Pemenne »skcnepuMeHTANbHBIX 3aJad [0 XMMHYECKUM
CBOICTBaM METAJJIOB M HEMETAJUIOB, 110 PACMO3HABAHUIO U
MOJIyYEHUIO  COEAMHEHMH METaJyIoOB U  HEMETaJlJIOB
(B3aMMOJICHCTBUE TUAPOKCHA ATIOMHMHHS C pacTBOpaMHU
KUCIOT W Iuenoueil,). Mnentudukanuss HeopraHMUECKHUX
BEIIECTB C HCIHOJb30BAaHUEM HX (UIUKO-XUMHUECKUX
CBOJCTB, XapaKTePHBIX Ka4eCTBEHHBIX peaKIuii.
KadecTBeHHbIE peakunu Ha Cyiabdar-, KapOoHAT- U XJIOPU-
AQHUOHBI, HA KATHOHBI METAJJIOB U KATHOH aMMOHMUSI
Kourpoabnas padora 2 CBoiicTBa HEOPraHWYECKUX BEIECTB (TI0 pasaeny 2)
Paspnen 3. Teopernueckue 0CHOBBI OPraHMYECKON XUMHUM
Tema 3.1. Conep:kaHue y4eOHOI0 MaTepuaJa OK 01
Knaccudukanus, CTpOEHUe u|[IpenmMer opraHuueckol XUMHHM: €€ BO3HMKHOBEHHE,
HOMEHKJIaTypa OpPraHWYECKHX |pa3BUTUE W 3HAYEHUE B IMOJIYYEHHUU HOBBIX BELIECTB U
BELIECTB MaTepuanoB. Teopus CTpPOEHUs OPraHUYECKUX COEIMHEHUN

A.M. BbytnepoBa, e€ ocHOBHbIE MOJ0XKeHUS. CTPYKTYpHbIE




bopMyIIbI OPraHUYEeCKUX BEIIECTB. | OMOIOTHS, HU30MEpHs.
XuMH4YEecKas CBS3b B OPraHUYECKUX COCUHEHUAX: KPATHbBIE
CBSI3H, G- U T-CBSI3H.

[IpencraBienue o kiaccuUKaMU OPraHUYECKUX BEILIECTB.
Howmenkiarypa OpraHU4YeCKUX COEAMHEHHI
(cucremaTHueckasl) U TPUBHAJIbHbIC HAa3BAHUS BaKHEHUIINX
MIPEJCTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas padora Ne7. «HomeHKIaTypa OpraHUYeCKHX
BELICCTB.

O3zHakomieHue ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB U
MaTepualaMM Ha HMX OCHOBE, MOJCIHPOBAHHME MOJIEKYJ
OpraHMYECKUX  BELIECTB, HAOIIOJEHHWE U  ONMCAHUE
JEMOHCTPALIMOHHBIX OIIBITOB 10 IIPEBPALLICHUIO
OpraHMYECKHUX BEUIECTB IpU HarpeBaHuu (IUIaBJICHUE,
oOyrnmuBanue u ropenue). CocTaBieHHE MOJHBIX U
COKpAIIEHHBIX ~ CTPYKTYPHBIX  (OpMyNn  OpraHUYECKHX
BELIECTB OTACIBHBIX KJIACCOB, UCIOJb3YS MX HA3BaHUS IO
CHUCTEMAaTUYECKOW W TPUBUAIBHON HOMEHKJAType (ITHUJICH,
alleTusIeH, IJMIepuH, (eHos, (opManbaerua, YKCyCHas
KHMCII0Ta, TiUIUH). Pacuersl mpocreiimeid  (opMyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOTO COCTaBa

(5 %)

Pasnen 4. Yraesonopoast

10

Tema 4.1.
YrneBogopoasl U HUX TPUPOJHBIE
UCTOYHUKHU

Conep:xxanue yueOHOro Marepuasa

[IpenenbHbIe yrIeBoaOpOAbl (AIKAHBI): COCTAB U CTPOCHHE,
TOMOJIOTHUECKUH psAl. MeTaH W 3TaH: COCTaB, CTPOCHHE,
¢uznyeckue U XMMHUYECKHUE CBOWCTBA (peaklUy 3aMelIeHUs
U TOpEHMsI), MOJTyYeHHE U IPUMEHEHHE.

HenpenenbHble  yriaeBoJopoibl  (QIKEHbI, — allKaJHeHBI,
AJIKUHBI).

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAll. DTHIEH
U TIPONUJIEH: COCTaB, CTPOCHHE, GU3NUYECKUE U XUMUYECKUE
CBOWCTBA (peakuuMu TUAPUPOBAHMS, TaJTOT€HUPOBAHMS,
rupaTaliy, OKUCICHHUS M MOJUMEpU3allM) IMOJIyYeHUue U
IIPUMEHEHHUE.

OK 01
OK 02
OK 04
1IK 1.2.




AJKagueHsl: Oyraauen-1,3 u MeTmioyTaauen-1,3,
XUMHYECKOE CTpOCHHE, CBOMCTBA (peaxuus
MOJIMMEPH3AIIH ), IPUMEHEHHE (JJIsl CHHTE3a IPUPOTHOTO U
CHHTCTHYECKOT'O KayuyKa U PE3HHBI).

AJIKUHBL: COCTaB u 0COOEHHOCTH CTpOCHUS,
TOMOJIOTHUSCKHUN psf. AICTHICH: COCTaB, XHMHYECKOE
cTpoeHHe, (pU3MYECKHe U XMMHUYECKHUE CBOMCTBa (peakiuu
THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIMA TOPCHHS),
MOJTy4YeHUE u MIPUMCHECHHE (McTouHHK
BBICOKOTEMIICPATYPHOTO IUTAMEHU JUISI CBapKH M PE3KH
METaJJIOB)

Apomaruueckue yriieBoopo/isl (apensl). benszon u tomyou:
COCTaB, CTpOCHHE, (PU3MUYECKHME M XUMHUYECKHE CBOWMCTBA
(peakuy rajJoreHUpPOBAHUS W HUTPOBAHUS), MOJIyYEHUE U
npuMeHeHrue. TOKCHYHOCTh apeHOB (BiausiHUE OeH30iia Ha
OpraHu3M  ueloBeKa). ['eHeTnyeckas CBSI3b  MEXAY
YIJIEBOJAOPOAAMH,  INPUHAUICKAIMMMHA K Pa3jIM4HbIM
KJIACCaM.

[IpuponHbIe HCTOYHUKH yrieBOAOpoAOB. IIpupoaHsIil raz un
nonyTHele He(pTsHbIE Ta3sl. HegTh u €€ mpoucxoxiaeHue.
CnocoObl  mepepa®OTKM He(THU: TEperoHka, KpEeKHHT
(TepMHUYECKHMH, KaTaaUTU4YeCKHuil), mnuponus. IIpoyKTh
nepepaboTku He(TH, X IPUMEHEHUE B IPOMBIIUIEHHOCTH

U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepaboTKu

Tema 4.2.
Dduznko-xuMuUYeCcKue CBOMCTBA
YIJIEBOAOPOJOB

Conep:xanue yueOHOTr0o MaTepHaJia

JlabopaTopHble 3aHATHS

JlabopaTtopnast pabota Ne3 «CBoiicTBa yriieBOJOPOIOBY.
TpuBuanpHas U MEeXIyHapoJHas  HOMEHKJIATypa,
XUMHYECKHE CBOWCTBA, CHOCOOBI MOJTyYCHUS
yrieBoaopoaoB. IlomydyeHue STuieHA M HU3YyYEHHE €ro
CBOMCTB. MonenupoBaHue MOJEKYIl W XUMHUYECKHX
IpeBpalleHU yriIeBoAOPOAOB (Ha MpUMepe dTaHa, STHIICHA,
alleTUJICHA U JIP.) M TAJIOTEHOIPOU3BOTHBIX

OK 02
OK 04

Pa3nea 5. Kuciiopoaocosiep:xaiime o

raHH4YeCKHEe COCANHCHUA

14

Tema 5.1.
Cnuptel. ®enon

Coaep:xaHue yueOHOIro MaTepuaJia

[IpenenbHble OJHOATOMHBIE CIHMPTHI (METAHOJI W 3TaHOJ):

OK 01
OK 07




CTpoeHue, GU3NIECKrue U XUMUYECKHE CBOMCTBA (peakLuu ¢
aKTUBHBIMU METaJUIAMHU, TaJlOT€HOBOJOPOJAMH, T'OPEHUE),
npuMeHeHue. BoJaoponHble CBA3M MEXAY MOJEKyJaMu
cnuptoB. dDusnonornyeckoe ACHCTBUE METAHOJIA U ATAHOJIA
Ha OpPraHM3M YeJIOBEKa.

MHoroatomMHble CHOUPTHl (ITUICHIVIMKOAb M TJIHUIEPHUH):
cTpoeHue, (uU3MYeCKHe W  XUMHYECKHE  CBOWCTBA
(B3aMOENCTBHE co I1E€JI0YHBIMU MeTaJulaMH,
KauCCTBCHHAsA pCaknusd Ha MHOIOAaTOMHBIC CHI/IpTBI).
dusnonoruyeckoe JEWCTBUE Ha OpraHU3M 4elloBeKa.
[IpuMeHeHne rmuueprHa U dTUIIEHTJIAKOJIS.

®enois. CtpoeHHe MOJEKYJbl, (GU3NYECKUE U XUMHUYECKUE
CBOMCTBA ¢enomna. TokcnuHOCTB ¢eHona, ero
¢u3monornueckoe JAEHCTBHME Ha OpPraHHU3M  YeJIOBeKa.
[Tpumenenne heHoma

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upb

Coaep:xanue yue0HOro MaTepHaJia

Anpnerusipl M KETOHBI ((opMasibIeTHl, aleTalbIeruI,
alleTOH): CTpOeHHue, (U3NYECKUe U XUMHUYECKHE CBOMCTBA
(peakuuy OKHUCIIEHUS M BOCCTaHOBJICHUS, Kaue€CTBEHHBIE
peaKIuun), MoJlyYeHUe U MPUMEHEHHE.

OOHOOCHOBHBIE — TIpEleNbHbIE  KapOOHOBBIE  KHCIIOTHI
(MypaBbUHasi M YKCYCHasi KUCJIOTBI): CTPOEHUE, (PU3NIECKUe
Y XUMHUYECKHUE CBOMCTBA (0OIMEe CBOMCTBA KUCIIOT, PEAKIIUS
Tepu(UKaINN), oJydeHHe U npuMeHeHne. CTeapuHoBas U
OJIEMHOBAasi ~ KUCJOThl ~ KaK  MpPEJICTaBUTENM  BBICHIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT.
I'unponu3 cnoxubeix 3¢upoB. Xupsl. ['maponaus Kupos.
[Ipumenenue xupoB. buosornyeckas posib KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOTro MaTepHaJia

VYrneBoasl: cocTaB, Kilaccu(uKaus yrieBoJoB (MOHO-, TH-
U nonucaxapunsl). ['Mmoko3a — mpocTedmuii MOHOCaxapu/I:
0COOEHHOCTH  CTPOEHHUSI  MOJEKYJIbl, (U3NYECKUe U
XUMHUYECKHE CBOMCTBAa TJIFOKO3BI (B3aUMOJCHCTBHE C
rugpokcugoM  meau  (II),  okucneHue  aMMHauHBIM

OK 01
OK 02
OK 04




pactBopoM okcuna cepebpa (I), BocctanoBineHue, OpoxeHue
[IIOKO3bI), HAXOXKJIEHUE B MPUPOJIE, IPUMEHEHHUE TIIFOKO3BI,
Ouosjoruyeckas poib B JKU3HEIEATEIBHOCTH OpraHu3Ma
yenoBeka. @orocunres. Ppykro3a Kak U30MeEp TITHOKO3bI.
Caxapoza — TpeICTaBUTENb JUCAaXapUa0B, TUIPOIU3
caxapo3bl, HaX0XKJIeHUE B MPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmajl M LEJUII0JI03a KaK MPUPOJHBIE
nonuMepbl. CTpoeHue Kpaxmalna U HeJUTI0I03bl, Gu3niecKkue
M XUMHUYECKME  CBOilcTBa  Kpaxmana  (TMIpOJM3,
KayeCTBEHHAs! peaklys C HOJIOM)

Tema 5.4. Coaep:xanue yueOHOIro MaTepHuaJia

DU3NKO-XUMUYECKHE coricTa |[IpakTHyecKue 3aHATHS

KHUCJIOPOJOCOAECPKALINX IIpakTrueckas pabora Nes. «Homenkinarypa
OpPraHUYECKUX COCAMHEHUN KHUCIIOPOJIOCOJEPKAIIUX OPTAHUYECKUX COSTUHEHUI.
TpuBnanpHas U MEX1yHapOAHas HOMEHKJIATYpa,
XUMHYECKHE CBOWCTBA, CIOCOOBI TMOJYYEHHs] CHUPTOB U
(deHonoB, KapOOHOBBIX KHCIOT M 3(UPOB, AIBIACTHAOB U
keToHOB. CocTaBlieHHE CXeM peakiuil (B TOM 4YHCIe MO0
HpeIOKEHHBIM LEeTI0YKaM MIPEBPALICHHUIT),
XapaKTepU3YIOIUX XUMHYECKHE CBOICTBa
KHCJIOPOJIOCOJEPKAIIMX OPIraHUYECKUX COEAMHEHUN

[TpakTiueckass pabora Ne9. «Xumudeckue u (PU3NYECKUE
CBOICTBa KHCIIOPOIOCOIEPIKAIIIIX OpPTaHHYECKUX
COCTUHEHUS.

[IpoBenenue, HAOTIOACHIE W ONTUCAHKUE IEMOHCTPAI[MOHHBIX
OMBITOB: TOpPEHHUE CIHPTOB, KAUYECTBEHHBIE PEAKIUU
OJIHOATOMHBIX CITUPTOB (OKUCJICHHE 3TaHOJIA OKCHUIOM MEIU
(11)), MHOTOATOMHBIX CIIUPTOB (B3aMMOJICHCTBHE TIIHIICPHHA
¢ ruapokcugom wMeau (Il)), ampaerugoB (okucieHue
aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapoxcuaom
meau (1), B3aumopeiicTBue Kpaxmaia ¢ MOJIOM), U3yUEHUE
CBOICTB pacTBOpa YKCYCHOM KUCIIOTHI

OK 01
OK 02
OK 04

Pa3znes 6. A3oTconeprkainiue OpraHnyecKue coeIuHeHus

o

Tema 6.1. Copepxxanue yuyeOHOIro MaTepuasa

AMUHBI. AMMHBI: METUJIAMUH — TPOCTEUIIMNA MPEICTABUTEINb
AMUHOKHUCIIOTHL. aMUHOB: COCTaB, XHMHYECKOE CTpOCHHE, (U3NYECKHE U

OK 01
OK 02
OK 04




benxu

XUMUYECKHUE CBOMCTBA, HAX0XKJICHHUE B MPUPO/IE.
AMMHOKHCIIOTHI KakK am(poTepHbIC OpTraHUYEeCcKHUe
coequHeHus. @POU3MYSCKHE M XHUMHUYECKHE CBOMCTBaA
aMUHOKHCIIOT (Ha TmpuMepe TJuIMHA). buomornueckoe
3HAYCHUE aMUHOKUCIOT. [lenTuan.

benku xak npupoanbie noaumepsl. [lepBuyHas, BTOpu4Has
U TpeTU4Has CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBA
OCJIKOB: THAPONH3, JCHATYypalus, KadeCTBCHHBIC pPEaKIuu
Ha OeJIKH

IIpakTnyeckue 3aHATHS

[IpakTuueckas padora Nel(. «CBoiicTBa a30TocoaepKamx
OpPraHUYECKUX COETUHEHUI.

®dusnueckue U XUMHUYECKUE CBOMCTBA aMUHOB (pEaKIuu C
KUCIOTAMU M TOPEHHUs) M aMHHOKUCIOT (Ha mpumepe
rnrHa). HaOnrogenwe u onucaHue J1€MOHCTPAIL[MOHHBIX
OIBITOB: JIeHAaTypalus OelKOB NpPH HarpeBaHWH, LBETHBIE
peakiu OEJIKOB

Paznes 7. BbICOKOMOJIEKYJISIPHBIE COETUHEHUS

Tema 7.1.
IInmacTmaccel.
Kayuyxu. Bonokna

Coaep:xanue yueOHOTro MaTepHaJia

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas pabora Nell. «CuHTe3, aHaiu3 WU
KJIacCCU(UKALMs BHICOKOMOJIEKYIISIPHBIX COEIUMHEHUI»
OcCHOBHBIE  TIOHATHS ~ XUMHUH  BBICOKOMOJIEKYJISIPHBIX
COEIVHEHUI: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb IOJUMEPHU3ALMH, CPEAHSSI MOJEKYJIpHas Macca.
OcHOBHBIE ~ METOJBI  CHHTE3a  BBICOKOMOJIEKYJISPHBIX
COEIMHEHUI — OJMMEpPU3AIIHs U MOJIMKOHICHCAIIMSL.
O3HakomiieHHEe ¢ 00pa3liaMH IPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB: IJIACTMAcChl (IIOJIUITUIIEH,
MOJIUIIPOITUIIEH, MIOJINBUHUJIXJIOPU, HOJIMCTUPOI);
HaTypaJIbHbIIl W CHHTETHYECKHE KaydyKu (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIA M M30MPEHOBBIN); BOJOKHA (HaTypajbHbIE
(XJ0MOK, MIepcTh, MIENK), HCKYCCTBEHHBbIE (aleTaTHoe
BOJIOKHO, BUCK032a), CHHTETHYECKHE (KalpoH U JIaBCaH)

OK 01
OK 02
OK 04
1IK 1.2.

KonTpoJubnas paéora 3

CTpykTypa © CBOWCTBa OpraHUYeCKUX BemiecTB (10
paznienam 3-7)




Hpoc])eccnonanbﬂo OPUECHTHPOBAHHO€ COACPKAHUEC (couepma}me MNPUKJIAAHOTO MOL[yJ'Iﬂ)l

Paznen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM 1€ITEJIbHOCTH YeJI0BeKa

Tema 8.1.

XUMU4YeCcKHe TEXHOJIOTHH

B ITOBCETHEBHOM

U 1podhecCHOHATBLHON JeATEIHbHOCTH
YyeJIOBeKa

Coaep:xanue yueOHOro MaTepHaJia

IIpaBuna 3KOJOTHMYECKH LIE€JIECOO0Pa3HOro IOBEICHHS B
OBITY M TPYAOBOM IEATEIBHOCTH B LEISIX COXpPAaHEHHUs
CBOETO 3J0pPOBbSl U OKpYXalOUEW NPUPOJHOU Cpenpl,
OAaCHOCTb  BO3ACHCTBUS  HA  JKUBbIE  OpPraHU3MBbI
OpPraHUYECKUX BELICCTB OTJEJBbHBIX KJIACCOB
(yrneBogopoasl, CHUPTHL, (PEHOJBI, XJIOPOPraHUYECKHE
IIPOU3BOJIHBIE, AJBAETHIBI U Jp.), TIOKa3aTelb MPEIeIbHO
JOIYCTUMOM KOHLIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Ponrp  xummum B OOecle4eHUH  HKOJOTHYECKOM,
SHEPreTUYeCKOM M NUIIEBOM 0e30IacHOCTH, pa3BUTUU
MEIULMHBI, CO3/JaHUU HOBBIX MaTEpUaoB (B 3aBUCUMOCTHU
OT BUAAa NPOPECCHOHATBHON JEATEIFHOCTH), HOBBIX
UCTOYHHUKOB  3HEpPruu  (aJIbTepHATUBHBIE  HCTOYHUKHU
sHepruu). lloHATHEe O HayyHBIX METO/JAaX I103HAHUS
BEIIECTB M XUMHMueckux peakuuil. [IpencraBnenus o6
OoOLIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJyYeHUs
BaOXHEHIIMX BellecTB (Ha MpUMepax MPOU3BOJCTBA
aMMHaKa, CEpHOM KUCIIOTBI, METAHOJIA).

XumHsi W 370pOBbE 4YeNlOBEeKa: IpaBHjia 0e30MacHOro
UCIOJIb30BAaHUsl JIEKAPCTBEHHBIX IpPENnaparoB, OBITOBOMN
XUMUU B [TIOBCEIHEBHOM KU3HU

HpaKanecmle 3AHATHUSA

[Tpaktuyeckas pabGora Nel2. «IIpuMeHeHHE XHUMHYECKHX
BEIIECTB W TEXHOJOTMH ¢  ydeToM  Oyaymieit
npodecCHOHATBHOMN 1S TETLHOCTH.

Pemenne keiic-3aa4 Mo TeMaM: MHIIEBbIE NPOAYKTHI,
OCHOBBI panroHaIBLHOTO MUTaHUSA, Ba)XKHEHIINE
CTpPOUTENIbHbIE M KOHCTPYKIMOHHBIE  MaTepuabl,
CEJIbCKOXO35ICTBEHHOE IPOU3BOJCTBO, KpAaCKH, CTEKIIO,

OK 01
OK 02
OK 04
OK 07
1IK 1.2.




KepaMHKa, MaTepHaibl A 3JEKTPOHUKH, HAaHOMAaTepUabl,
TEKCTUJIbHbIE BOJIOKHA, UICTOYHUKU DHEPIHH, OPraHUYECKUe
U MUHEpalbHble  YIOOpEHHMs,  JIEKAPCTBEHHbIE U
KOCMETHUYECKHE MpenapaThl, ObITOBAs XUMHS, MaTepHAIIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

3amuta: [IpencraBienue pe3ynbTaToB pelIeHUs Keic-3a1a4
B (opMe MuHH-TOKIAga (JIOMYCKAaeTCs HCIOJIb30BaHHE
rpaduuecKux U MPEe3eHTAIIMOHHBIX MaTepUaIOB)

IIpomexyTouHas arrecranus no  JAUCHHUILINHE
(muddepeHnmpoBaHHbBIN 3a9€T)

Bcero

72




3. YCI0OBUSL PEAJIM3ALIUN NPOI'PAMMDBI
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHHI0

Jist  peanuzanuy  OpOrpaMMbl JUCHMIUIMHBI  JTIOJDKHBI  OBITh  MPEAYCMOTPEHBI
CJIeTyIOIINe CIeIHabHbIC TOMEIICHUS: YIeOHbI KAOMHET XUMUH .

OddexkTuBHOCTh MpenojaBaHus 00IIe00pPa30BATENBHON TUCHUILTUHBL  «XUMHS)
3aBUCUT OT HAJIMYUs COOTBETCTBYIOLIEIO MaTepUabHO-TEXHUUYECKOTO OCHAILEHUS. ITO
00BACHSIETCSI 0COOCHHOCTAMU JUCLUIUIMHBI, B MEPBYIO OYepelb, €€ IKCIEPUMEHTAIbHBIM
XapakTepoOM, IIUPOKUM CIIEKTPOM TMPUMEHEHUS U MPAKTUYECKOH 3HAUYUMOCTHIO.
PexoMeHniyeMoe MaTepuanbHO-TEXHUYECKOE o0ecrieueHre KaOMHeTa XUMUM U XUMUYECKON
7a00paTOpUM  BKIIIOYAET: CHELUATM3HPOBAHHYID MeOelb M CHUCTEMBl XPaHEHUS,
TEXHUYECKHUE U JICKTPOHHBIC CPEACTBA OOYUCHUS, JEMOHCTPAIIMOHHBIE Y4EOHO-HATTISAHBIC
nocoOusi, IEMOHCTPALIMOHHOE 000pYJI0BaHUE U MPUOOPHI, 1a00PATOPHO-TEXHOJIOTMYECKOE
o0opyioBaHue, J1a0OpaTOPHYIO XHUMHUYECKYIO TOCYAY, MOJenu (OObEMHBbIE M ILIOCKHE),
HaTypaJibHble  OOBEKTHl  (KOJUIEKIUM, XUMHYECKHE  PEaKTHBBI), 0O0OpYyJIOBaHHUE

Ja00pPaHTCKOM.

Cl'lelllfla.]'[l/l:il/lpOBaHHaﬂ Me0esIb U CUCTEMBbI XpaHCHUSA

1 | Cron maGopaTOpHBIA JEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BObI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKaMH, aBTOMAaTaMH aBapUMHOTO OTKJIFOUEHHSI TOKA)

2 | Croit 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKUM MOKPBHITHEM )

3 | Cron yueHn4eckuit 1abopaTOpHBIN, PEryIHUPYEMbIi MO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTHUKOM 110 HAPY>KHOMY
Kparo, OJIBOIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOHN )/CTON yICHHUECKUIA,
PEryJIMPyeMBIii 110 BBICOTE (MMPUOOPETACTCS TOIBKO IMPU HATWMYIUH CIICIIHATBHOTO
71a00PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECmE) 00yYaAouWuxcs)

4 | Ctyn y9eHHUECKHUH (no xonuuecmasy o0y4arouuxcs)

5 | Oruerymurens

6 | Jocka knmaccHasi/PenbcoBas cucTeMa ¢ KIIacCHOW M MHTEPAaKTUBHOW JIOCKON
(mporpammHOe obecrieueHue, MPOeKTop, KPEIUIeHUs] B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHeJbIo (MPOrpaMMHOE O0ecreueHNE B KOMILJIEKTE)

7 | CTon ¢ simuKaMu 171l XpaHeHUst/TyMOoi (pabouee mecmo npenooasamerns)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)

9 | Jocka mpobxkoBasi/Jlocka MarHUTHO-MapKepHas

10 | Cucrema (ycTpoiicTBO) /Uil 3aTEMHEHUSI OKOH




11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | lllkad s xpaHeHus: y4eOHBIX TOCOOHI

13 | Anreuka yHuBepcaiabHas JUIsl OKa3aHUsI IEPBOM METUITMHCKOMN ITOMOIITH

TexHuueckue cpeacraa

1 | MHoroyHKIIMOHAJILHOE YCTPONCTBO/TIPUHTED

2 | IHTepakTUBHBIN MPOrpaMMHO-AIAPATHBIN KOMIUIEKC MOOMIIBHBIN WJIH CTAIIHOHAPHBIN
(mporpammHOeE obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe )/PerascoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J0CKOI1 (IIporpaMMHOE oOecrieueHue, MpoeKTop, KperieHne
B KOMILJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IpOrpaMMHOE 00eCieYeHHEe B KOMILIEKTE)

3 | IlepcoHanbpHBIN KOMIBIOTEP C IEpUQEPHEH/HOYTOYK (JIMIIEH3MOHHOE MTPOTPaMMHOE
obecrieyeHne, 00pa3oBaTEIbHBIN KOHTEHT U CUCTEMA 3aIUTHI OT BPEAOHOCHON
uHpopmaIuu, mporpaMmMHoe obecriedeHue s nudpoBoit Jadboparopuu, ¢
BO3MO>KHOCTBIO OHJIAIH-0IIpOCca)

JJIeKTPOHHBIE CPeICTBA 00YYeHH S

1 | DnexTponnslie cpencTBa odoyuenus/MarepakTuBHbIC TOCOOUs/OHIARH-KYPCHI (110
paszoenam paboueil npocpammol)

JleMoHCTpPauMOHHBbIE Y4eOHO-HATJISATHbIE TOCOOMSI

1 | CnoBapu, cripaBOUHUKH, SHIMKIONEAUS (10 XUMULECKUM HAYKAM)

2 | KoMIUIEKT MOPTPETOB BETUKUX XUMHUKOB

3 | IlocoOust HArJIsITHON SKCIIO3UITHH

4 | Ilepnoauyeckas cucreMa xumuueckux snemenToB .M. Menneneena

CHeIIHa.TII/IZWIpOBaHHaﬂ Me0eJIb U CHCTEMbI XPaHCHUSA QA XHMHYeCKOoil ﬂaﬁopaTopml

1

JlabopaTopHbIil OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MTOKPBITUEM, HAJICTOJIEM, C TTOACBETKON U AJEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJKOM U OTBEJICHUEM BOJIbl, U CAHTEXHUKON)

N

Ctyn 1a00paTOpHBIM, pEryIupyeMBbIii 10 BBICOTE

Cton 1a00paTOpHBIA 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMH, aBTOMATAMH aBApUIHOTO OTKIJIFOUECHHS TOKA)

Cron 1abopaTopHBIi 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOMN (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

Croa ¢ AuMKamMu i XpaHeHus/TyMOoi

(ep]

Kpecno opucnoe

~

Orserymurens

JleMOHCTpaIMOHHOE 000PY/I0BaHNE H MPHOOPHI 1JIsi KAOHHETA M JIAG0paTOpHH

Becnl anextponnbie ¢ USB-nepexoaHukoM

Cronuk MO IbEMHBIN

IlenTpudyra neMoHcTpaImoHHast

IllTaTuB 1EMOHCTPAIMOHHBIN

Anmnapar Juisi IpoBeIeHUs] XMMUYECKUX peaklni

Annapar Kunna

OBIHMOMETP

I'openka yHuBepcanbpHas

OO |NO|OTAWIN|F-

[Tpubop /Ui WILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIHI OT YCIOBUN
OKPYKaIOIle Cpeibl

10 | HaGop muis snekTponnsa J1eMOHCTPAIIMOHHBIH

11 | IlpuGop AJist ONBITOB 110 XUMHUU C SJIEKTPUUECKUM TOKOM (71a00paTOPHBIi)

12 HpI/I60p JJIL OKHMCJICHHA CIIMPTA HAJL MCAHBIM KaTaJIN3aTOPOM

13 | Ilpubop anst momy4deHus TajJouJ0aTKaHOB JIE€MOHCTPAIIMOHHBIN




14

[Tpubop 11 mosTydyeHus: pacCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka a5t QUIBTPOBAHUS O] BAKYYMOM

16 | ITpubop mJis onpepeneHus cocTaBa BO3ayxa

17 | 'azoananu3aTop KMCIOPOAa M TOKCHYHBIX T'a30B ¢ U(GPOBON MHAMKAIMEH MTOKa3aTenen

18 | [Ipubop st MIUTIOCTPALIMH 3aKOHA COXPAHEHHS MacChl BELIECTB

19 | YcranoBka st IeperoHKH BEIICCTB

20 | bapometp-anepou

21 | HaGop st u3ydeHust BOAOPOJHON SHEPTETUKHU

22 | pH-MeTpsI (Oononnumenvroe éapuamusnoe 0bopyoosarie)
JlabopaTopHo-TexHOJI0rHYecKOe 000pYy/I0BaHHeE 1JIsl KA0MHeTa U JIA0opaTopun

1 | IlpubGop asns nosrydyeHus TajJou10alIKaHOB U CJIOKHBIX 3(UPOB J1a00PaTOPHBI

2 | Konbonarpesareinpb

3 | DnexrporumTKa

4 | bans koMOMHMPOBAaHHAS JTAOOpATOPHAS

5 | Bechl 115 chimyunx MatepranoB

6 | [Ipubop ass momyueHus ra3on

7 | CriupToBKa J1abopaTopHast

8 | MaruuTtHas Menianka

9 | Mukpockor uppoBoi ¢ pyKOBOACTBOM TOJIE30BATENS M TOCOOUEM JIJISl YUAIIUXCS

10 | HaGop ju1st YUCTKU ONTUKHU

11 | HaGop nocy bl 11t peakTHBOB

12 | HaGop nmocy/pl U NpUHAUIEKHOCTEH A1 pabOThI C MaJTbIMU KOJHMYECTBAMU BEIIECTB

13 | HaGop npuHauIes)KHOCTEH JIsI MOHTa)Ka TPOCTEUIITUX MPHOOPOB 110 XMMHUHU

14 | HaGop nocyzpl M NpUHAJIEKHOCTEN U3 IponuieHa (MUKpoiadopaTopus)

JlaboparopHasi XumMHUecKasi ocy/aa JVisi KaOnuHeTa u JadopaTopuu

1 | KommuiekT KoJI0 1€eMOHCTPAIIHOHHBIX

2 | Habop npo6oK pe3snHOBBIX

3 | lepexox CTEKISTHHBIH

4 | Ilpobupka Bropia

5 | IlpoOupka IByXKOJEHHAs

6 | CoeqnHUTENH CTEKIISTHHBIN

7 | 3aKuM BUHTOBOU

8 | 3axxum Mopa

9 | IInaHr CUIIMKOHOBBIN

10 | KomMmuiekT CTeKJITHHON MOCY/bl Ha NUTH(aX AeMOHCTPAIIMOHHBIH

11 | do3upyromiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Kommuiekt uznenuii u3 kepamuki, dpapdopa u dasuca

13 | Kommurekt soxkek happopoBbIx

14 | KommuiekT MepHBIX K0J10 Majioro o0bema

15 | KommiiekT MepHbIX KOJI0

16 | KommiekT MepHBIX IUIUHAPOB IIACTHKOBBIX

17 | KoMmiekT MepHBIX IIUIUHIPOB CTEKISTHHBIX

18 | KoMIuteKT BOpOHOK CTEKIISTHHBIX

19 | KommiekT mumeTok

20 | KoMIuIeKT cTakaHOB TUTACTHKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB IS B3BEIIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IECTUKaMHU




24

Habop mmareneii

25

Habop nunieros

26

Hab6op gamiex [Tetpu

27

TpyOka crekisiHHas

28

DKCUKATOp

29

Yama KpUCTAJUIM3allMOHHAA

30

Iuniel TUTeIbHBIE

31

bropetka

32

ITpobupka

33

banka o pCaKTUBLI ITOJMITHUIICHOBAS

34

banxka 1o pC€aKTUBBI CTCKIIIHHAA U3 TEMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI71

35

Habop ckIsHOK [JIs pacCTBOPOB PEAKTUBOB

36

ITanouka cTekiIsIHHAS

37

[ItaTuB 11 TPOOUPOK

38

KoMIuiekT cpeacTB uisi MHIUBUIYATbHON 3alTUTHI

39

KomMmmuiekT TepmMmoMeTpoB

40

CYIHI/IJH)HEUI MaHCJIb IJId OCYIbl

41

OuibTpoBalibHAs OymMara/uiIbTpbl OyMaxKHbIE (OONOIHUMENbHOE 8APUAMUBHOE
obopydosanue)

Mogesn (00beMHBIE M IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIEKINH, XUMHYECKHe
peakTHBBI) 1Jis1 KAOUHeTa U J1a00paTOPUu

Kowmmiext MOHeHeﬁ KPpUCTAJUINYCCKUX PCIHICTOK

Mogenb MOJIeKyIIbl OenKa

H8.60p JJIA MOACIIMPOBAHUNA CTPOCHNA HCOPIraHMYCCKHUX BCIICCTB

H8.60p JJIA MOACIMPOBAHNA CTPOCHHUA OPIraHNMYCCKUX BCIICCTB

Habop a1 MogenupoBaHysl CTPOSHUs. aTOMOB U MOJIEKYII

Ha6op AJIE MOACIIMPOBAHUSA DJICKTPOHHOI'O CTPOCHH I aTOMOB

KommiiekT komeknu

0N DWW IN|F-

KoMmiexkT xuMuaeckux PCAKTHBOB

Oo6opynoBaHue JaOOPAHTCKOI KAOMHETA XMMHUH

Crou ¢ smMKamMu 17151 XpaHeHUsl/ TYMOOH

Kpecno oduchoe

Cton 1a00paTOpPHBI MOCUHBIN

CYH_II/IJ'II;HEUI MaHCJIb IJId TOCY bl

[Ixad mist xpaneHus yaeOHbBIX TOCOOMIA

Ikad a5 XpaHeHUs] XUMUYECKUX PEaKTHBOB

[Ixad mist xpanenus 1abopaTOpHOIN MOCYABI/TIPUOOPOB

[Ikad BHITSAKHON

OO|NO (OB WIN|F-

JlaGopaHTCcKuii CTON

[EY
o

Ctyn 1a00paTOpHBIM, perylIupyeMblil 10 BBICOTE

-
-

3JICKTpI/IquKI/Iﬁ AKBAAUCTUIIATOPD

[EY
N

[Ixad cymmnbHBIN

[N
w

Pe3unoBbie MEepYaTKn

[EEN
SN

KommiekT epiueit 17151 MbIThs 1a00paTOpHOM MOCY 1B




3.2. UuopManiuoHHOe oOecreyeHus peau3anu NporpaMmal
3.2.1 OcHOBHBIE NI€YATHBIE U3/IAHUS
1.I'abpuensan O.C..Xumus: EcrectBenno-nayunsiii npoduis/ O. C. 'abpuensy, U. T

OcTpoymoB. - 6-¢ u31., crep. - M. : Akagemus, 2025., ¢ . ., — ISBN 976-54468-5991-7

3.2.2 OCHOBHBIE 3JIEKTPOHHBIE U3TAHUS
1.YV4eOubiii oHNmaitH Kypc. Xumus 7151 mpoQecchii U CeHaTbHOCTEH TEXHUYECKOTO
npoduiis: ydeOHUK AJI CTyA. yupexaeHuit cpen.npod. oopazosanus / O.C.I'abpuensiH,

N.I".Octpoymos. 2024. Pexxum noctyna: https://www.academia-moscow.ru/off-
line/pdf/104117662f.pdf

3.2.3 JlonoaHUTEeIbHbIE HCTOYHUKHU
www.pvg.mK.ru (omummuana «Ilokopu BopoObeBbl ropsn»y). www.hemi.wallst.ru

(OOpa3zoBaTeIbHbIM CAlT AJIS MIKOJLHUKOB « XHUMHsD» ). Www.alhimikov.net

(OOpa3oBaTeNIbHBIA CAlT JJIS IIKOJLHUKOB). WWW.Chem.msu.su (DaekTpoHHas OuOIrMoTeKa

110 XUMHH ).


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

4. KOHTPOJIb n OILIEHKA PE3YJbTATOB OCBOEHMUA

OBIIIEOBPA3OBATEJILHOM JJUCHOUILIAHBI

KoHTponbs M olieHKa pe3ysbTaTOB OCBOEHMs 00IIe00pa30BaTEeIbHON UCIUILIMHbBI
pacKpbIBalOTCA 4epe3 AUCHMILTMHAPHBIE pe3yNbTaThl, HaNpaBieHHbIE Ha (HOpMHpOBaHHE
o0umx u npodeCCUOHATBHBIX KOMIIETEHIUH 110 pa3aenam
U TeMaM CoZiep>KaHusl ydeOHOro MaTepuaia.

Oobmasi/npodeccuoHanbHast
KOMIeTeHIUsl

Paznen/Tema

Tun oeHoYHBIX
MepOonpUSTHIA

OK 01. Beibupats cioco0sl pemieHus 3aaad
poheCCUOHATIBHOM 1eATEIbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

Tema 1.1-1.7
Tema 2.1,2.2
Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
CpeIICTBa IOMCKA, aHAIM3a U UHTEPIIPETAIN

Tema 1.2, 1.4, 1.6,
1.7

TectupoBanue

YceTHBI onpoc

Pemenue pacu€tHeIx 3a1a4
HaGmonenue 3a xo10M
BBITTOJTHEHUS TPAKTUKO-

nHbopMannu, 1 THPOPMALIMOHHEIE Tema 2.1,2.2 .
OPUEHTUPOBAHHBIX 3aTaHUN
TEXHOJIOTUH TSI BBIITOJIHEHHUS 32124 Tema 4.1, 4.2 Hp p a
. €/ICTaBIICHUE PE3yIbTaTOB
podecCHnOHATEHOM IeATEIIBHOCTH Tema 5.2-5.4 pea pesy
Tema 6.1 MPAKTHYECKUX U
Tema 7'1 n1abopaTopHEIX paboT
Tema 8.1 [IpoBenenne XUMHUYECKOTO
OK 04 Tera 1'7 HKCIIEPUMEHTA
: ) Brinosninenue
OddeKkTUBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2
KOHTPOJIBHBIX
paboTaTh B KOJIJIEKTUBE 1 KOMaHIe Tema 4.1, 4.2 paGoT o
Tema 5.2-5.4
Tena 6.1 pazaenaM JUCHMILIUHBI
Tema 7'1 OreHKa caMOCTOSITENTEHO
Tena 8.1 BBITIOJTHEHHBIX 33 TaHHUIA
- - 3amuTa pelreHus Kernc-3amay
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 c yquol;/[ Gymymeii
OKpY Karolen cpesbl, pecypcocoepexenuto, | Tema 5.1 IPOdECCHOATHHOR
MIPUMEHSITh 3HaHUsI 00 U3MEHEeHUH kimMmaTa, | Tema 8.1
JESITEIbHOCTH)

MIPUHLIMITBI OEPEKITMBOTO MPOU3BO/ICTBA,
3¢ dEeKTUBHO AEHCTBOBAThH B UpE3BhIYAMHBIX
CUTYaIUsSIX

[IK1.2. OcyiecTBiATh TEXHUYECKOE
o0ciTykKMBaHNE aBTOMOOMJIbHBIX JBUTATENEH
COIJIACHO TEXHOJIOTUYECKOW TOKYMEHTAIMH.

Brinonnenue 3aganui
MPOMEKYTOYHOM aTTECTANKU




5. MEPOIIPUATHSL, 3AINIAHUPOBAHHBIE HA HEPHO/I PEAJIMBAIINA
OBHIEOBPA3OBATEJIBHOU YYEBHOU JINCIUIIJINHBI

Hara Coaep:xanne u Gpopmbl Mecto Konwbi
AeATEeJIbLHOCTH NpoOBeIeHUsA OK
Cooepoicanue - 00wasn xapaxmepucmuka
Meponpusmusl.

OxTa0pb - [IoaroroBka y4acTHUKOB U IPOBEICHUE I'BIIOY JIP24

nexkadppb €KEr0THOM TEXHUKYMOBCKOW OJIMMITAA/IBI 10 «TTT»

(exxeroTHO) 0011e00pazoBaTeIbHBIM YIEOHBIM
JUCUUIUIMHAM B 2 Typa: 1 Typ — 0oTOOpOUHbIN
320YHBIH, 2 TYp — (PUHAJIBHBIN, OYHBIN
Jlexalpb IToaroroBka y4aCTHUKOB U IIPOBEJICHUE I'BIIOY JIP23
(€KeroIHO) Henenu EMJ «TTT» JIP24
JIP26
®deBpanb [ToaroroBka u conpoBoxaeHue yyacTHUKOB | [ BIIOY JIP24
00JIaCTHOM CTYICHUECKOM HayYHO- «TTT» JIP25
TEXHUYECKON KOHpepeHITH «MOoIoa&xXb. JIP26
Hayka. Texnomornu npon3BoaCTBa»
®deBpanb [ToaroToBka cTaThu /Uit MyOJIUKAIIUU B I'BIIOY J1P24
COopHHKax MaTeprasIoB MO UTOTaM «TTT» JIP25
CTYJ€HYECKUX KOH(pepeHui

Exeronno | Yuactue B noaroroBke u nposeaenue Heaenu | ['BITOY JIP23
CIIEAAILHOCTEN OTACICHUS «TTT» JIP24
JIP25

JIP26
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27,
28.

29.

30.

Ipuioxenue

Tembl pedepatoB

Bopopop u ero coefiHeHUs.

Bona u ee 6Guosiormueckoe 3HaUYEHHE.

Coenunenus cepebpa 1 30J10Ta.

JKuznb u gesrenpHoctb Mapuu Kiopu-CkiiasioBCKOM.
AIIOMUHUH U €ro coeJUHEeHU .

Mepp u ero coefHEHU .

Kusnp u geareapHocts /.M. MeHeneeBa.

PoJib KeHIIMH B XUMUU.

[leproguueckrii 3aKOH U CTPOEHHE aTOMA.

Kuznusp u geareabHocts M.B. JIomoHOCOBA.

PoJsib HeoOpraHmyeckol XMMUU KaK HAyKU B Pa3BUTHU CEJIBCKOTO
X035IMCTBA.

Pa3zBuTHe HeOpraHMYeCKOU XMMHUM 32 PyOeKOM.

[IpuMmeHeHne ya0OpeHUH ¢ y9eTOM ITOTPEOHOCTH PacTeHU.
XUMUA «rOPAYUX» ATOMOB.

XuUMus BBICOKHX CKOPOCTEH.

BeicokoTeMniepatypHasa XuMus.

Y abTpaMUKPOXUMUA.

BHyTpUKOMILJIEKCHBIE COE/ITUHEHU .

PenkosemeribHbIE 51eMeHTbl. CUHTETUYECKHE 3JIEMEHTHI.
HoBoe yuenue o Koppo3uu.

AJIEKTPOHBI M XUMHUYECKAs CBA3b.

Ts2Kenple MeTaJlJIbl U UX POJIb Ha PACTEHUS U YKUBOTHbBIE
OcHOBHbIE TIpe/iCTaBJIeHNs KBAHTOBOU MEXaHUKHU.

Hcropus nosBieHus KapaHzarnia (yriaepo).
MeTasuionoIMMEPHBIE MaTePUAJIbL.

Koopaunanuonnas teopusa Asnbdpena Beprepa.

KoMm1uiekcHble coeJuUHEHUA B HAYKe U TEXHUKE.

3HaueHUe eCTECTBEHHOU PaIUOAKTUBHOCTU B KU3HU PACTEHUU U
’)KUBOTHBIX.

buonoruueckas POJIb MUKPOJJIEMEHTOB U UX IIPUMEHEHNE B CEJIbCKOM

XO3HCTBE U MEJUITHHE.

Vcropusi pa3BUTHA BJIEKTPOJTUTHYECKON Aucconuanuu Apperuyca (1887)



JUCT PETUCTPAIIMU UBSMEHEHUI

YTBEPXIAIO

[ N.0. Gamunus /

«

»

20 T.

PABOYEWM IMPOI'PAMMBI OBIHIEOBPA30OBATEJBHOI'O YYUEBHOI'O

IHPEIMETA

(Haumenosanue obueobpazosamenrbHO20 yieoHo020 npeomema)

10 CIelHaIbHOCTH / ipodeccuu

(K00 u HaumeHoBaHUe cneyuaibHocmu / npogeccuu)

(rox Habopa

Ha20 /20 y4eOHblii roa

, bopma oOyueHus

B pabouyro nporpamMmmy 00111€00pa3oBaTeIbHOTO YY€OHOTO IPEAMETA BHOCATCS

CJICAYIOINEC U3MCHCHUS !

Howmep
u3me-
HEHUS

Paznen paboueit
porpammsl (ITyHKT)

Howmepa nucros

3aMCHC
H-HbIX

HOBBIX

AHHYJI
-
pOBaHH
BIX

OcHoBanue 1iIst
BHECEHUS
U3MEHEHUH

PaccmoTpeH Ha 3aceianuy MpeIMETHOM (LIMKIIOBOM) KOMUCCUHT

IMPOTOKOJ OT «

»

20 r. Ne




(OondxcHocmy) (noonucy) (U.0. Damunus)
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