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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
JANCHOUIIJIMHBI «XUMU Sy

1.1. MecTo n1McHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsel CITIO

JuctuninHa «XuMush» SBISETCS 0053aTebHOM 4YacThio 00IIe00pa30BaTeIbHOTO
[MKJIa 00pa30BaTeIbHONW MPOTrpaMMbl B COOTBETCTBUHU C (heJiepaibHBIM IOCYAapCTBEHHBIM
oOpazoBarensHbIM cTaHmaptTom (maee — PI'OC) cpenHero mnpodecCHOHAIBHOTO
oOpazoBanus (ganee — CIIO) mo cnenumansHoctr 09.02.11 Pazpaborka u ymnpaBiieHHe
MIPOTrPaAaMMHBIM 00ECIIEYEHUEM.

[TpuknagHOW MOAYJb BKJIIOYAET paszen 8 «XuMusg B ObITY U MPOU3BOACTBEHHOM
NESATeIbHOCTU YeJIOBEKa», KOTOPBIM peanusyeTcs Al Bcex mpodeccuit/crnernuaibHocTen
METOJIOM pEeIIeHUs] KEHCOB, CBSA3aHHBIX C JKOJOTUYECKOW OE€30MacHOCTBIO M OIICHKOM
MOCJIE/ICTBUI OBITOBOM M MPOU3BOJICTBEHHON JIEATEIbHOCTH, COOTBETCTBYIOIIEH OTpaCIIsIM
Oynyuieit mpodecCuoHaNbHON NEATeIbHOCTH 00yYarOIUXC .

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJabTAThl 0CBOCHH S JUCHUILIUHbBI

1.2.1. leau 1 3a1a4y JTUCHUATIIMHBI

ConepxaHue MNPOrpaMMbl JTUCHUIUIMHBI «XUMHUS» HAMpPaBICHO HA JIOCTUKECHHE
CICIYIOIINX LeJIe:

) dbopMupOBaHHE  CUCTEMbl XHMHYECKUX 3HAHUM  KaKk  BakHEHIen
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEXKaT
KJIFOYEBbIEC TIOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPHUU XHUMHH, OCBOCHHUE S3bIKa
HAyK{, YCBOCHHE W TIOHMMAaHHUE CYITHOCTH JOCTYITHBIX 0000IICHHI MUPOBO33PEHUYECKOTO
XapakTepa, 03HaAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

) dbopMupOBaHUE U pa3BUTUE MPEACTABICHUN O HAYUHBIX METOJAX MO3HAHUS
BCIIECTB W XWMHUYECKHX PEAKIUH, HEOOXOMUMBIX IS MPUOOPETEHUS YMEHHM
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBICHUHN, UMEIOIIUX MECTO B PHUPOJE,
B MPAKTUYECKOW U TOBCEHEBHOM KU3HU;

) pa3BUTHE YMEHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMMHUYECKOrO0 OKCIEPUMEHTa, COONIOACHUEM TpaBuil  0€30MacCHOIO

oOpalieHus ¢ BEIeCcTBaMHu.

3amauy AMCIUILINHDBI:



1)  cdhopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XWMHUYECKHX
MIPOIIECCOB M SIBJICHWM B OKPYJKAIOIIECH Cpelie, a TAaKKe MX CBS3b C IEJIOCTHONH HAyIHOM
KapTUHON MUpPA U IPYTUMHU €CTECTBEHHBIMU HAYKaAMU;

2)  pa3BUTb YMEHHS COCTaBJSATH (OPMYJIbl HEOPTAHMYECKHUX M OPraHUYECKUX
BCII[ECTB, YPAaBHCHUSI XUMHUYCCKUX PEAKIHN, OOBICHITH MX CMBICI, MHTEPIPETHUPOBATH
PE3YbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTCHIIMX  XHMHYECKHX
AKCIIEPUMEHTAILHBIX UCCICAOBAHUIN C COOMIOCHUEM TIpaBuil 0€30MacHOT0 OOpAaIIeHUS ¢
BEII[ECTBAMHU U JJAOOPATOPHBIM 000pPYIOBaHUEM;

4)  pa3BUTh YMCHHS HAxXOJWTh, aHAIM3HPOBATH M HMCIOJIb30BaTh WH(OPMAIUIO
XUMHUYECKOTO XapaKkTepa W3 pa3IudyHbIX WHOOPMAIMOHHBIX HWCTOYHHUKOB, BKIIIOUYAS
y4eOHYI0 TUTEPATYPY, HAyUYHbIE TyOTUKAILIMK U UHTEPHET-PECYPCHI;

5)  cdopMupoBaTH yMEHUS TPOTHO3UPOBATH MOCIEACTBHUS CBOCH JACATEIHHOCTH U
XUMUYECKUX TPHUPOAHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IIPOIECCOB, YUHUTHIBAS
BO3MOYKHBIC 3KOJIOTHUECKHE M COIMATIbHBIC BO3ACHCTBUS;

6) chopMUpoOBaTh MOHUMAHHE 3HAYMMOCTHU JTIOCTUXKEHUM XMMUYECKOW HAayKH U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COLMATBHON U MMPOU3BOACTBEHHOM chep ¢ yMEHUEM MTPUBOAUTD
MIPUMEPHI UX MPUMEHEHHSI B Pa3IMUHBIX c(pepax Ku3HU.

1.2.2. IlnanupyemMbie pe3yabTAaThbl OCBOCHHUSI JTUCHHUIUIMHBI B COOTBETCTBHHU C
®I'OC CIIO u Ha ocvoBe ®I'OC COO

Oco0oe 3HaueHue oOuieoOpa3zoBarenabHas AUCHUIUIMHA «XHUMHSD» HUMEET NpH
dopmupoBanuu u pazsutuun OK 01; OK 02; OK 04; OK 07, npencraBienusix B ®I'OC

CIIO no npodeccun/cnenuaibHOCTH.



Koa n
HaUMeHOBaHHUe
(popmupyembIx
KOMIIeTEeHIIU A

I[lnanupyemble pe3yabTaThbl 0CBOCHHUS AU CHUIITHHBI

O6mme!

JMcounInHapHble?

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a1a4
npodeccrnoHaIbHOM
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JInuHOCTHBIE pe3yabTaThl [JOJKHBI OTPaXKaATh B
yacTu:

TPYAOBOT0 BOCIIMTAHUA:

FOTOBHOCTb K  TpPydy, OCO3HaHHUE  LIEHHOCTHU
MacTepcTBa, TPYI0JI00ue;

TOTOBHOCTD K aKTHBHOMU JIeITeIbHOCTHU
TEXHOJIOTMYECKOM W COIMaJIbHOW HaINpaBJIC€HHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATH,  IJIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JACATEIHHOCTD;
UHTEpEeC K pas3IuuHbBIM cdepaM mpodeccHOHATHLHON

JESITEIbHOCTH.
MeTanpeaMeTHble pe3yabTaThl J0KHbI 0TPAKATH:
OBJageHue YHUBEPCAJIbHBIMH Y4eOHbIMU

NO3HABATEJbLHBIMHU A€l CTBUSIMM:

a) 0a30Bble JOrnYecKue AeicCTBUS:

CaMOCTOSTENIEHO (POPMYIIMPOBATH U AKTYAJIN3UPOBATH
npo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE,
YCTaHaBJII/IBaTB Cyu[eCTBeHHbeI HpH?;HaK NN
OCHOBAHMS I CpPaBHCHHSA, KJIACCUPHUKAIMH U
00001IeHHS;

OMPEIEISATh (N 0% JESTEILHOCTH, 3a/1aBaTh
rapamMeTpsl U KpUTEPUHU UX JOCTUKCHUS;

BBISIBIIAT  3aKOHOMEPHOCTH M IPOTHBOpPEYHS B
paCCManI/IBaeMLIX SABJICHUAX,

BHOCHUTb KOPPEKTHBBI B JIEATCIILHOCTh, OIICHUBATH

JlucuuIInHAPHbIE Pe3yJbTAThI J0JKHbI 0TPAKATD:

IIP6 01. chopMHpOBAaHHOCTH MPEICTABICHHIA: O XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpPaA, POJIU
XUMHUHM B TIO3HAHWW SIBICHUH TNPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIbTYpPHl JIMYHOCTH, €€ (YHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOW MJIsi PpeHICHHUS MPAKTUYCCKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

IIP6 02. BiaszeHue CUCTEMON XUMHUUYECKHUX 3HAHUM, KOTOpas
BKJIFOUAET:  OCHOBOIIOJIATAIONINE  MOHATHS  (XUMHYECKUN
AJIEMEHT, aTOM, DJJIEKTpOHHas o00oJiouka aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTATM aTOMOB, UOH, MOJIEKYJIa, BAIGHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD, CTENEeHb OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, yTICPOIHBIN
ckener, (GyHKIMOHANbHAs TpYyIa, paiaukan, H30Mepus,
M30MEpPhI, TOMOJIOTHUECKUN pPsZl, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPOJI- M a30TCOJIEpIKallle COeAUHEHUs, OWOJIOTMYECKU
aKTUBHBIC BellecTBa (YTJIEBOABI, JKHUPBI, OEIKH), MOHOMEp,
MOJIUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KPUCTALIMYECKAsl PEIIeTKA, TUIbl XUMHUYECKHX

peakuuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMHUYECKHE, PEAKIUU HOHHOrO OOMEHa), pacTBOp,
AEKTPOJIUTHI, HEAJIEKTPOJIUTHL, ANEKTPOJIUTUYECKAS

JTUCCOIMAIMsl,  OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakluH, XUMHUYECKOE PaBHOBECHE), TEOPHUH U

! OGmmme pe3ysbTaThl OCYIIECTBIAIOTCS B COOTBETCTBUM C JIMMHOCTHBIMEA M MeTanpeaMeTHeMu pesyasratamu @TOC COO ([Ipukas Munobprayku Poccnm ot 17.05.2012 Ne 413
(pemakuus ot 27.12.2023 r.), B popMUPOBaHHH KOTOPBIX y4acTBYeT 00I1e00pa3oBaTe/ibHas TUCIUTIIMHA.




COOTBETCTBUE PE3YJbTATOB LIEJISAM, OLICHUBATh PUCKHU
HOCJIEJICTBUI N€ATEILHOCTH.

0) 0a30BbIe HCCIeA0BaATENbCKUE I€iCTBHS:

BIIQJICTh HaBBIKAMHU Y4YEOHO-UCCIIEIOBATEIBCKON |
MPOEKTHOM JEeATENbHOCTH, HABbIKAMHU pPa3pelICHUs
mpo0Jem;

BBISIBJIATb ~ NPUYMHHO-CJICJICTBEHHbIE  CBA3M U
aKTyaJ'II/ISI/IpOBaTB 3a)1aqy, BBIABUTAThb FI/IHOTGSY ce
pelieHus, HaXOAUTh apryMEHThl JJIsl 10Ka3aTeIbCTBA
CBOUX YTBepﬁ(HeHHﬁ, 3a1aBaTb napaMeTpLI nu
KPUTEPUU PEILICHHUS;

aHaJ'II/IBI/IpOBaTI) HOJ'IyLIeHHBIG B X0I€ pGIHeHI/Ifl 3a1a4u
pe3yJbTaThl, KPUTHUYECKU OLICHHBATh 1504
JIOCTOBEPHOCTD, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

YMGTI) nepeHochL 3HAHUSI B H03HaBaTCHI>HYIO nu
MPaKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH.

3aKOHBI (T€OpHUS XUMHUYECKOTO CTPOCHHUS OPraHUYEeCKUX
Bemects A.M. bymiepoBa, TeOpUS SIEKTPOJIMTHYECKOU
ayccounanuu, nepuoanueckui 3axkon /.M. Menneneesa, 3aKkoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHH, (PAKTOIOTUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe,
MOJy4YeHUH ¢ O€30IacCHOM  HCIIOJIb30BAHUM  BaKHEHIITHX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIATETLHOCTH YEJIOBEKA;

ITP6 03. chopMUPOBAHHOCTH YMEHHH BBISBISTH XapaKTepHbIC
MPU3HAKK W B3aUMOCBS3b HW3YUYEHHBIX TIOHSATHUN, MPUMEHATH
COOTBETCTBYIOIIME TIIOHATHUS TMPU ONUCAHUM CTPOCHUS H
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB U UX
MpEBpAICHUI; BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MIOHSATUSAMH U TPEJCTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

IMP6 04. chopMHUpOBAaHHOCTH yMEHHH  HCIOJB30BaTh
HAaUMEHOBAHUS XMMHYECKUX COEOUHEHUN MEXIYyHAPOIHOTO
COI03a TEOPETUYECKOM M NPUKIAJTHON XUMHUU U TPUBUAJIbHBIC
HA3BaHMs BAKHEHIIMX BEIIECTB (ITHUJICH, alleTUJICH, TIUIEPUH,
(denon, dopManbaerua, YKCyCHas KUCIIOTA, TJIMIWH, yTrapHBIH
ra3, yrJIeKUCJIbIA Ta3, aMMHaK, ramieHasi U3BeCTb, HEralleHas
W3BECTh, MHUTHhEBAs COJA W JPYTHUX), COCTABIATH (HOPMYJIBI
HEOPraHWYeCKMX M OpPraHuYeCKHX BEUIECTB, YpaBHEHUS
XUMHYCCKHX PEAKIHA, OOBSCHATH WX CMBICI; IOATBEPXKIAThH
XapaKTEpHbIE XUMUYECKHE CBONCTBa BEILIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3aMUCAMH YPaBHEHUM
XUMUYECKUX PEAKIUN;

IP6 05. chopMHUPOBAHHOCTHL YMEHHH  yCTaHABIMBATH
MIPUHAJICKHOCTh M3YYEHHBIX HEOPraHUYEeCKUX u
OpPraHWYECKUX BEIIECTB K OIMPEACIICHHBIM KJIaccaM U TPyIIaM
COCIMHEHMM, XapakTepu30BaTb HX COCTAaB M Ba)KHEHIIME
CBOWCTBA; OITPENIEIISATh BUbI XAMUYECKHAX CBsI3ei
(xoBaJIeHTHAsl, MOHHAs, METaJUIMYeCKas, BOJIOPOJHAs), THIIbI
KPUCTANIMYECKUX PEIIETOK BEIIeCTB; KIACCU(DUIIUPOBATH




XMUMUYECKHE PEaAKIINY;

IIP6 07. chopMUPOBAHHOCTH YMEHHUM MPOBOAMUTH PACUETHI MO
XUMUYECKUM (hopMyJiaM U ypaBHEHUSAM XUMUYECKUX PEaKIUi ¢
UCTIOJB30BaHUEM (U3NYECKUX BEIHYHMH, XapaKTEePHU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHbIE ~ YCJIOBHSA) TIa30B, KOJUYECTBA  BEIIECTBA;
UCIOJIb30BAaTh CUCTEMHbIE XMMUYECKUE 3HAHUS ISl IPUHATHUSL
peleHNi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM.

OK 02. Mcnonbs3oBaTh
COBpPEMECHHBIC
CpeZcTBa IOUCKA,
aHam3a u
HMHTEPIPETAINH
nHpopManuu u
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npo¢eCcCHOHATBHON
NEeSTeIbHOCTH

JInuyHOCTHBIE pe3yabTaThl [J0JKHBI OTpaXkaTb B

YacTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

" c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha
JManore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MeCTa B MOJMUKYJIbTYPHOM MUDE;
COBEpILICHCTBOBAHUE  SI3BIKOBOM H  YHUTATEIBCKOMN
KyJbTYpbl Kak CpeACTBa B3aUMOJECHCTBUS MEXKAY
JIOJbMH U NTO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJIbTAThI J0KHbI 0TPAKATH:

OBnanenue YHHBEPCAJIbLHBIMH yY4eOHBIMHU

MO03HABATE/ILHBIMH 1eiiCTBUSIMH:

B) padorta ¢ nngopmanmeii:

| BUajeTh HABHIKAMH TIONYYeHHs MH(DOPMALMM U3

UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYILECTBJIATh IMOUCK, aHAJIN3, CUCTEMATU3aLUI0 U
UHTEpIpeTalnio MUHOOPMAIMKM pa3IMYHBIX BHUIOB U
dbop™M mpecTaBIeHNS;
CO3/1aBaTh TEKCTHI B PA3JIUYHBIX (hopMaTax C y4yeToM
Ha3HaueHUs MHQOpMaluM M LEJIeBOM ayJUuTOpHUH,
BbIOMpass ONTUMAIBHYIO (GOpPMY TNpPEACTABICHUS U
BU3YyaJIU3alH;

JucuuminHapHueie (MpeIMeTHbIE) Pe3yJabTaThl M I0JKHBI
0TPaKaTh:

ITP6 06. BnaseHHE OCHOBHBIMH METOJaMH HAYYHOI'O ITO3HAHUS
BEIIECTB M XMMHUYECKHX SIBICHUI (HaOioleHue, U3MEepeHue,
HKCHEPUMEHT, MOJICTUPOBAHHE);

IIP6 07. chopMUpPOBAaHHOCTh YMEHHUI MPOBOAWTH PACUEThl IO
XUMHYECKUM (DOpMysIaM U ypaBHEHUSIM XUMHUECKHUX PEaKIIHiA C
UCIIOJIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpManpHBIE  YCIIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;
WCIOJIb30BaTh CHCTEMHbBIC XUMHUYECKHE 3HAHUS IS TPUHSATHUS
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. chopMuUpPOBaHHOCTP yMEHUW IUIAHUPOBATH W
BBITIONHATh ~ XMUMHYECKUNW  OKCIIEPUMEHT  (TpeBpalieHus
OpraHMYECKUX BEUIECTB MPHU HArpeBaHUH, MOJyYEHHE ATHIICHA
U U3yYeHHE €ero CBOICTB, KAayeCTBEHHBIE pEAaKIMHU Ha
anbJIeru/ibl, Kpaxmajl, YKCYCHYIO KHCIOTY; JIeHaTypaius
OENKOB MIPH HAIPEBAHUU, [IBETHBIC PEAKIIHH OCJIKOB; MPOBOIUTH
peakuuu HOHHOrOo OOMeHa, OIpeaensTh Cpeny BOAHBIX
pacTBOpOB, KaUeCTBEHHbIE PEAKIMM Ha CyJibdar-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHUS; pearthb
SKCIEpUMEHTANIbHbIE 3a7aud 1o Ttemam "Meramisl" u
"Hemetaymnel"') B COOTBETCTBHM C TpaBUJIAMU  TEXHHKHU




OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
UHPOpPMALIUK, €€ COOTBETCTBHE IMPAaBOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

| BUajgeTh HABHIKAMH  PACIIO3HABAHHS M 3aIUTHI
uHpopmauuy, UHGPOPMAIMOHHONH  0G€30MacHOCTH
JMYHOCTH.

0e30macHOCTM  HpU  OOpalleHud ¢ BEIIeCTBAMH U
a00paTOpHBIM  000PYIOBAaHUEM; MPEACTABIATh PE3yJIbTAThI
XMMUYECKOr0 JKCIEpUMEHTa B (opMe 3aluCH YpaBHEHUH
COOTBETCTBYIOIIMX pEaKIuid W (OPMYIHPOBATH BHIBOIBI Ha
OCHOBE 3THX Pe3yJIbTaTOB;

IP6 09. chopmMupoBaHHOCTP YMEHHS  AHAIW3UPOBATH
XMUMUYECKYI0  HMH(OpManuio, NOJIy4aeMyl U3  pa3HBIX
HCTOYHUKOB (CpeICTB MaccoBoi MHpopmanuu, cetb MHTepHer

U Apyrue).

OK 04. O¢dpexrnuBHO
B3alMOJIECHCTBOBATh U
paboTaTh B
KOJUIEKTHUBE U
KOMaH/C

JIMYHOCTHBIE pe3yJabTaThl

YacTH:

rPa’kAaHCKOr0 BOCIIUTAHMSA:
TOTOBHOCTh BECTM COBMECTHYIO JI€SITEIBHOCTh B
UHTEpecax rpaxJ1aHCKOTo 00IIEeCTBa;
yMEHHE  B3aUMOJEWCTBOBaTb C  COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKUUAMHU U
Ha3HA4YEHUEM.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JKHbI 0TPAXKATH:

OniaieHNe YHHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMH

A0JIZKHBI  OTpaKaTb B

JeHCTBUSIMM

0) coBMecTHAsI IeITeJIbHOCTD:

| moHMMAaTh " HCITIOJIb30BaTh peuMyIlecTBa
KOMaHJTHOW ¥ MHANBUIYaJIbHON PabOTHI,

I NpUHUMATh  I[I€IM  COBMECTHOM  JI€ATEIbHOCTH,
OPraHU30BbIBaTh U KOOPJWHHUPOBATH JIEUCTBUS IO €€
JOCTHIXKECHUIO: COCTaBJISITh IJ1aH JIEHUCTBHIA,

pacmpenenaTb poiM C YYETOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3ylIbTaThl COBMECTHOU PabOTHI.
OBiaieHHe  YHUBEPCAJIbHBIMH  PeryJssTHBHBIMH
AefiCTBUAMMU:
I) IPUHATHE ce0s U APYTUX JIIOJei:
| [IpPUHMMATH MOTHBBI U APTYMEHThI APYTHX JIOACH IpH
aHaJIU3€ PE3yIbTATOB JIESATEIBHOCTH;

I[I/ICIII/IHJIHHapHBIe (l'[peI[MeTHLIe) pe3yabTaTbl U AO0JIKHBI

0TpaKaTh:
IIP6 08. chopmMupOBaHHOCT, YyMEHHH IUIAHUPOBAThH U
BBIMIOJIHAT ~ XUMHUYECKHH  OKCIEPHUMEHT  (TpeBpaIIeHUs

OpraHNYCCKUX BCHICCTB IMPU HArpE€BaHWU, MOJYUCHUC ITUJICHA
W U3yYeHHE €ro CBOMCTB, KAaYeCTBEHHBIC pEaKIMA Ha
albIeTUuABl, Kpaxmal, YKCYCHYIO KHCIOTYy, JeHaTypanus
OEJIKOB MY HAIPEBaHHH, IIBETHBIC PEAKIIMU OCIKOB; TPOBOINUTH
peakuuu HOHHOTO OOMEHa, OmpeneisTh Cpeay BOJIHBIX
pacTBOPOB, KaYECTBEHHBIE peaklUMu Ha Cyibdar-, kapOoHAT- U

XJIOPUI-AaHUOHBI, Ha KaTUOH aAMMOHHMSI; pemiarth
SKCIEPUMEHTaIbHbIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnel") B COOTBETCTBUM C TpaBUIAMH TEXHHUKHU
0e30macHOCTH  TpU  OOpalieHud ¢ BEHIECTBAMH |

na0opaTOpHBIM  000pPYJOBAHUEM; MPEACTABIATh PE3YJIbTAThI
XMUMHYECKOI0 JKCIepUMEeHTa B (opMe 3alluCH YpaBHEHUH
COOTBETCTBYIOIIMX pEAKIUid U (OPMYIMPOBATH BHIBOIBI Ha
OCHOBE 3THUX PE3yJIbTATOB.




MpU3HaBaTh CBOE IPaBO U IMPaBO APYrux JIOAEH Ha
OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C TO3HUIIHH
JIPYTOTO YeJIOBEKa.

OK 07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIHITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 dexTuBHO
JIEACTBOBATH B
YpE3BhIYANHBIX
CUTYaIUAX

JINYHOCTHBIE Ppe3yJbTaThl JOJKHbI OTPAXKATh B

yacTu:

JIKOJIOTMYECKOr0 BOCIIMTAHUS:

" cOPMHPOBAHHOCTH  DKONOTHYECKOH  KyIBTYPBI,
MIOHUMAHUE BJIUSHUSA  COLMAIBHO-D)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NMPUPOJHON U COLHMAIBHOMN
cpensl, OCO3HaHUE rJ100aIBbHOTO Xapakrepa
HKOJIOTHUECKUX MPOOIIeMm;

i IJJAHUPOBAHUE W  OCYUIECTBJICHUE JEUCTBUUA B

OKPY’KaIOIIEW cpefe Ha OCHOBE 3HAHUA LeJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HEIPUATUE IEUCTBUM, MPHUHOCAIIUX Bpex
OKpYXarlollleil cpeje;

yMeHue IIPOTHO3UPOBATH HeOJIaronpusaTHbIC
DKOJIOTHYECKNE  TOCHEACTBUSA  NPEIIPHHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX.

MeTanpeaMeTHbIe Pe3yJIbTAThI J0KHbI 0TPAXKATH:
OBnanenue YHHBEPCAJIbLHBIMH yY4eOHBIMHU
MO03HABATE/ILHBIMH 1eiiCTBUSIMH:

_ B) paboTa ¢ uHpopManmeii:

UCTIONIB30BaTh  CpeACTBa  WMH(POPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTHUH B peuicHun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHU3aI[MOHHBIX 3aaq C coOroIeHIEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30MacCHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  NIpaBOBBIX U
ITHYECKUX HOPM, HOPM UH(POPMAIMOHHOM
0€30MacHOCTH.

JAucnunianHapupie (mpeaMeTHbIe) Pe3yJbTAThl M JA0JKHbBI
0TPakaTh:

IIP6 01. chopmMupoBaHHOCTH NPEJICTABICHUNA: O XUMHYECKOU
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHUpA, PpOJIH
XUMHHM B TIO3HAHUU SIBJICHUM TNpUpOAbl, B (HOPMUPOBAHUU
MBIIUJICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOU
IrPaMOTHOCTH, HEOOXOJUMOM MJii pelIeHHs] MPaKTHYECKUX
3a/la4 U IKOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpefie;

IIP6 10. cdopMHUpPOBaHHOCTH yMEHHUI COONIOJATh MpaBHUIia
AKOJIOTUYECKH I1eJIeCO00pa3HOro TOBEJIEHUS B OBITY W
TPYJIOBOM JEATEIBLHOCTH B LIENIAX COXPAHEHHS CBOETO 370POBbS
U OKPYXaIolIel NPUPOJHON Cpebl; YUYUTHIBATH OMACHOCTh
BO3JICMCTBUSl HA >KUBBIE OPTaHU3MBI OMPENICJICHHBIX BEIIECTB,
MOHUMAsi CMBICI TOKa3aTeyds MpelelbHOW  JOMYyCTUMOM
KOHIIEHTpALUU.
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2. CTPYKTYPA U COAEP KAHME JTUCIHUIIJIMHBI «XUMMUA»

2.1. O0beM JUCUUIJIMHBI U BUABI Y4eOHO# padoThl

Ounas ¢popma

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOM JMCIHIIIHHbI 72
BT. U.:

TeopeTuieckoe o0ydeHue 34
nabopaTOpPHBIE 3aHITH 2
MPaKTUYECKHUE 3aHATHUS 34
CamocmosmenvHas paboma 0
IIpome:kyTouHasi aTTecTanus (3a4eT C OLIEHKOM ) 2

3aounas popma

Buj y4yeOHoi padoThI

0O01neM B yacax

O0beM 00pa3zoBaTeIbHON IPOrpaMMbl Y4eOHOH AUCHUIIIMHBI 72
BT. U..

TeopeTu4ecKoe o0yueHue 8
1a0opaTOpHbIE 3aHATUSL 2
NPAKTUYECKUE 3aHATUS 8
Camocmosamenvras paboma 52
I[Ipome:xyTouHasi aTTecTanus (3a4€T C OIICHKON) 2
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2.2. TemaTu4yeckuii IJIAH M COlEePKAHNE TUCIUTIIIMHBI

HaumeHoBanme Coaep:xanne y4e0HOro MaTepuaja (0CHOBHOE ¥ NPo(hecCHOHAIBHO opueHTHpoBanHoe)’, | O0bém | @opMupyeMbIe
pa3aesioB M TeM JIaopaTopHbIe M NPAKTHYECKUE 3aHATHS, PUKJIAJTHON MOAYJIb 4YacoB | KOMIETEHIIUH
1 2 3 4
Coaep:kaHue y4e0HOIr0 MaTepHaJja 64
Pa3nea 1. TeopeTruueckne 0CHOBbI XUMHH 16
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJa 2 OK 01
OcHOBHbIE XUMHUECKUH 31eMeHT. AToM. Sipo aTroma, U30TOMbl. DIEKTPOHHAsE 0007104YKa. DHEPreTUYecKue
XUMHYECKHE IIOHATHS |yPOBHH, NMOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d- smemeHThl. OCOOEHHOCTH pacnpezesieHus |
U 3aKOHBI, CTPOEHHUE [FNIEKTPOHOB IO OPOUTANSIM B aToMaxX SJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS
aTOMOB ~ XMMHYECKUX |KOHQUrypalus aToMoB. OCHOBHbIE XUMHUECKHUE 3aKOHBI
3JIEMEHTOB IIpakTHYecKHe 3aHATHS
[IpakTtuueckas padota Nel. «OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XHMHUHM W PACUEThl IIO
YPaBHEHUSAM XUMUYECKHUX PEAKLIUID».
OTHOCUTENbHBIE aTOMHAasi U MOJIEKYJIsIpHass maccel. MoisipHas macca. KommuecTBo BelecTsa. 1
MaccoBast nonsi BemiecTBa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTh Ta30B. PacueTsl M0 ypaBHEHUSM XUMUYECKHUX PEAKLHW C UCIIOIb30BAHHEM MAacCOBOU
JI0JIM BEIeCTBA, 00beMa (HOpMaJlbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 1.2. Coaep:kaHue y4eOHOI0 MaTepuaja 2 OK 01
ITepuonnueckuit 3axoH | IlpakTHYecKHe 3aHATHS OK 02
u ITepuonnueckas |[Ipaktrueckas padora Ne2. «M3yueHne eprOMIECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3H CO
CHUCTEMa XHUMHYECKHUX (CTPOCHHUEM aTOMOBY.
sonementoB  JI.  W. |Tlepuogmueckas cucrema xuMuueckux sinemenToB J[.UM. MenpeneeBa. CBsA3b MEPHOIHUECKOTO
MenneneeBa, ux CBs3b |3akoHa U [IepHOANYECKOI CHCTEMBI XUMHUYECKHX JJICMEHTOB C COBPEMEHHON TEOpUel CTpOCHHS 7
c COBPEMEHHOMN
TEeOpUei CTPOCHHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
IPOCTBIX M CJIOXKHBIX BEIIECTB IO rpynnaM u nepuojaM Ilepuoanueckoil cucreMbl. 3HaueHUE
NEPUOANYECKOTO 3aKOHA M CHUCTeMbl XMMHYecKux 3nemeHToB [I.JMI. MeHnzneneeBa B pa3BUTHH
HayKU.

YCTaHOBJIEHUE CBSI3M MEXKAY CTPOEHHUEM aTOMOB XHMMHYECKUX DJEMEHTOB U INEPHOAMYECKHM

3 OGpasoBaTenbHas OPraHu3alus BIPABE CAMOCTOSTENBHO ONPEIENATE TOCIIE[0BATENBHOCTS N3yEHHS PA3IEIOB U TEM, BXOAANIUX B HUX, & TAKXKE TIEPEPACTIPENENATH KOJTUIECTBO
YacoB JUISl OCBOCHHMS 00yJaIOIMMUCs y4eOHOro MaTepuana, ¢ y4eTOM JIOTHKH (JOPMUPOBAHUS AUCUUILIMHAPHBIX PE3yJIbTaTOB, OOIIMX M NPOPECCHOHABHBIX KOMITCTCHIINH,
MEXXIIPEIMETHBIX CBS3€H ¢ APYTHIMH AUCITUILTHHAMYA 00IIe00pa3oBaTeIFHOTO 1 00MIenpodecCHOHaIbHOT0 MHKIIoB yuebnoro mrana OIT CIIO.
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M3MEHEHUEM CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCJUHEHUN B COOTBETCTBUHU C MOJOKEHUEM
[lepuoauueckoil cuctemsl. PelieHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha
XapaKTepU3alMI0 XUMUYECKUX DIIEMEHTOB «Meraummyeckue / HEMeTaJUTMUeCKHe CBOWMCTBA
XUMUYECKHX JJIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM CTPOCHHUEM U TOJOXEHHEM B
TIEpUOANYECKOM cucTeMe XuMHuieckux sneMenToB JI.M. MenaeneeBa»

Tema 1.3.

Crpoenue  BemecTa
u npupoja
XUMHYECKOM  CBSI3M.
MHoroo6pasue
BEILIECTB

Coaep:kaHue y4eOHOI0 MaTepHaja

Crpoenue BemiecTBa. XUMHUUYECKasi CBsA3b. BUbI XUMUYECKOM CBSA3M (KOBaJCHTHAsl HEMOJIpHAs
U TIONIIpHAasi, MOHHAs, MeTajiudeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJIEHTHOM XWMHUYECKOM
cBs3M  (OOMEHHBII W  JOHOPHO-aKIENTOpHBINM). BomopomHas cBsi3b.  BaleHTHOCTH.
OJeKTpooTpULaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U aHMOHBI

HpaKanecKne 3aHATHUSA

[Tpaktnyeckas padora Ne3. «CTpoeHue BelecTBa U NpUpo/ia XUMUIECKOM CBA3M».
JlemoHcTpanust MoJeneld KpUCTANIMYECKUX PEIIeTOK: HWOHHOW (XJIOpuJ HaTpusi), aTOMHOM
(rpacduT ¥ anmas), MOJEKYJISpPHON (YTIEKUCIBIA ra3, o), METAJUINYECKON (HATpUil, MarHui,
Menb). PemeHne mpakTHYeCKMX 3aJaHWi HA COCTABIIEHHE 3JIEKTPOHHO-TPAQUUECKUX (OpPMYIT
9JIeMEHTOB 1—4 nepuoioB

OK 01

Tema 1.4.
Knaccudukanus,

U HOMCHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

Conep:xkaHue y4eOHOr0 MaTepuaJia

Knaccudukanus Heoprannueckux BeriecTB. HoMeHkIaTypa HeOpraHMuecKuX BetecTB (OKCUIbI,
TUAPOKCHU/IBI, KUCJIOTHI, coiu). BelecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHUSI.
ArperaTHble CcoOCTOsHHUs BemiecTBa. Kpucramnmueckue u amop(dHble BellecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAIIMUYECKUX PELIETOK (aTOMHAas, MOJIEKYJIspHas,
VOHHAs, METAJJINYECKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAININYECKON PEIIETKU

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padora Ned. «HomeHKIaTypa HEOPTraHHUECKUX BEIICCTBY.

Pemenne mnpakThyeckux 3aJaHUi 1O KIacCU(pUKAlMK, HOMEHKIAType U XUMHYECKUM
dopMynaM HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIacCOB (yrapHbI Ta3, yIJIEKHCIBIA Tas,
aMMHUaK, raiieHas U3BeCTh, HeraleHas U3BeCTh, MUThEBasl COJa M JAPYTUX): Ha3BaHUs BEIIECTB
no mexayHaporHou (MIOITAK) win TpuBHMaabHON HOMEHKJIAType W COCTaBieHHE (HOpMYIIBI
XUMHYECKHX BEIIECTB, OINpejelieHne MNpUHANIeKHOCTH K Kiaccy. Ilouck unHdopmanmm 1o
Ha3BaHUAM, WICHTU(UKATOPAM, CTPYKTYPHBIM (GopMyinaM. AHaTU3 XMMUYECKOH MH(POpMaLnH,
MOJIy4aeMOW M3 Ppa3HBIX HCTOYHHUKOB (CPEACTB MaccOoBOW uHQopManuu, ceTh WHTEpHET u

Apyrue)

OK 01
OK 02

Tema 1.5.

Conep:kaHue y4e0HOIro MaTepuaia

OK 01
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Tuner XUMHUUECKUX
peakuuii

Xumnueckass peakius. Knaccudukanmss XuMHUECKHX peaknIMid B HEOPraHWYECKOH H
OpPraHMYECKONM XUMHUH. 3aKOHBI COXPAHEHHS MAacChl BEIECTBA, COXPAHECHHsS W IIPEBpAILCHUS
SHEPruy MPU XUMUYECKUX peakuusiX. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU (YpPaBHEHHUS
OKHUCJICHUA-BOCCTAHOBJICHHSI,  CTCICHb  OKUCJICHHSA,  OKHCIHTENb W BOCCTAaHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLMU B IIPUPOJE, IPOU3BOJACTBEHHBIX IIPOLIECCAX H
KHU3HEIEATEIIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XUMHUYECKOE
paBHOBeECHE

Coaep:kaHue y4eOHOro MaTepHaja

CKOpOCTh peakliH, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PAKTOPOB: MPUPOMABI PEAruPyHOITUX
BEILIECTB, KOHILIEHTPAIMM PEArupYIONIMX BEIIECTB, TEMIEpaTypbl U IUIOLIATU PEAKIIMOHHOU
MOBEpXHOCTU. TerutoBbie 2(HEKThI XUMUYECKUX PEAKIIUN: IK30- U YHAOTCPMUUYECKHUE PEAKIIHH.
OOpatumbie peakiuu. XWMHYECKOe paBHOBecue. DakTOphl, BIHAIOINIAE HA COCTOSIHHE
XUMHUYECKOTO paBHOBECHs (KOHIICHTPAIMS pPEAareéHTOB WM TPOIYKTOB PEaKIUH, ITaBJICHUE,
temnepatypa). [Ipunamun Jle [latenne

IIpakTHYecKHe 3aHATHA

[Ipaktryeckass pabota NoS. «BnusHue paznuuHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH
peakuumn».

Pemienne TpakTUKO-OPMEHTHPOBAHHBIX 3aJaHU Ha aHaiuu3 (aKTOpPOB, BIMSAIONIMX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakIMH. 3aBUCUMOCTb CKOPOCTU XMMHYECKON PEAKIUHU OT
IPUCYTCTBUS KaTaJM3aTOpa Ha IPUMEPE pPa3IOKEHUs IEPOKCHUAA BOAOPOJA C IOMOIIBIO
JUOKCHJIa MapraHiia M KaTajasbl. PelleHMe IpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
npumeHenne npuHouna Jle-IllaTense uisi HaxOXIEHUs HAIPABICHUS CMEILIECHHUS PaBHOBECHUS
XMMHUYECKON peakluy U aHaJIu3 (aKTOPOB, BIUAIONIMX Ha CMEIEHHEe XUMUUYECKOI0 PABHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
BJIEKTPOJTUTUYECKON
JHUCCOUAIIN "
HOHHBIH 00MeH

Conep:xkaHue y4eOHOr0 MaTepuaJia

PactBopel. Buael pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOIO BELIECTBA. PacTBOPUMOCTB.
[TonsiTue o npucnepcHeIXx cuctemax. VICTHHHBIE W KOJUIOMIHBIE pPacTBOphHL. MaccoBasi 10is
BeliecTBa B pactBope. [lonstre o BogopoaHom mokasareine (pH) pactBopa. DiekTponuTuyeckas
nucconmanys. CUIbHBIE U CJ1a0bIe DJICKTPOJIMTHI, HEJICKTPOJIUTHL. Peakimy noHHOTO 0OMEeHa

JlaGopaTopHble 3aHATHUSA

JlaGopatopHas pabota Nel «IIpurotoBieHue pacTBOPOB».

[IpuroroBnenne pacTBOPOB 3aJaHHOM MAacCOBOM JOJEH PACTBOPEHHOI'O BEILIECTBA, IIPOBEACHUE
peakuuii HMOHHOTO OOMEHa, OIpelesIeHUe Cpelbl PacTBOPOB  BEUIECTB C  ITOMOILBIO
YHUBEpPCAJIbHOTO MHJMKAaTOpa (KUCjasi, HEWTpasibHas, LIeJIOYHas). 3aJaHusl Ha COCTaBJICHHE
MOHHBIX peakiuil. PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUl HAa PAaCTBOPHI,

OK 01
OK 02
OK 04
OK 07
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HCIIOJIb3yCMBIC B OBITOBOM U HpOI/I3BOI[CTBeHHOI71 ACATCIIbHOCTH 4YCJIOBCKA

KonTpoabnasa pabGora
1

CtpoeHue BellecTBa U XMMHUECKHE peakiuu (1o pasaeny 1)

Pa3nen 2. Heopranuueckasi Xummusi

10

Tema 2.1.
DOU3UKO-XUMHUYECKHUE
CBOMCTBA
HEOPTraHUYECKUX
BCIIIECTB

Conep:kaHue y4eOHOIo MaTepuaa

Meramnbl. [lonoxenune wetamioB B Ilepuoanueckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB.
OCoOEHHOCTH CTPOCHHS DJEKTPOHHBIX 000704YeKk aroMoB MeTauioB. OOmwme Qusnyeckue
cBoiicTBa MeTauioB. CIulaBbl METAIOB. DJNEKTPOXMMUYECKHHI psifi HANpsHKEHUH METaJlIOoB.
XUMHYECKHE CBOMCTBA BAXKHEWUIIUX METAUIOB (HATPHM, KalHil, KaJbI[Ui, MarHui, aJlOMUHUM,
IIUHK, XpOM, XKelle30, Melb) M HX coequHeHuil. OO0mue crnocoObl TOTYyYeHUS METaJlIOB.
[IpumeHeHre MeTaIoB B OBITY M TEXHUKE

Hewmerannel. [lonoxenne HemeramnoB B [leproanueckoi cucremMe XUMUYECKUX 3yieMeHToB [[. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. Pu3nyecKre CBOIICTBAa HEMETAUIOB. AJIJIOTPONHUS
HEMETAIUIOB (Ha MpHUMepe KUciaopoja, cepwl, pochopa u yriaepoaa). XuMU4eCKHe CBOWCTBA U
IPUMEHEHNE Ba)KHEHUIINX HEMETANIOB (IaJloreHoB, Cepbl, a30Ta, Gpocdopa, yriiepoaa u KpeMHUS)
U UX COCIWHEHUN (OKCHUIOB, KHCIOPOACOACPKAIINX KHUCIOT, BOJOPOIHBIX COCTUHEHHH).
[IprMeHeHne BaXKHEUIINX HEMETAJJIOB M UX COCTMHEHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB (OKCHUIOB, THJIPOKCHUIOB,
KHCIIOT, cojied W 1p.). ['eHeTnueckass CBS3b HEOPraHWUYECKHX BEIIECTB, MPUHAJICSKAIMMNX K
pa3IMYHBIM KJ1accam. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX
COCIMHCHMH, BBICIITUX OKCHJIOB M THJIPOKCHIOB

IIpakTHYecKHe 3aHATHA

[IpakTrueckas padota Ne6. « DU3UKO-XMMHUYECKHE CBOMCTBA HEOPTaHUUECKHUX BEIIECTBY.
CocraBiieHHE€ YpaBHEHMM XHMHUYECKHUX pEAKIUH C y4aCTHEM IMPOCTBIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUJOB METaJJIOB, HEMETAIJIOB U
aM(pOTEpPHBIX 3JIEMEHTOB;, HEOPTAHWYECKUX KHCIOT, OCHOBAaHWI M aM(OTEPHBIX THAPOKCHJIOB;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PacuéTel Macchl BemecTBa win 00bEMa ra30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OIHOTO W3 YYacTBYIOLIUMX B PEaKIMU BEIIECTB, pacdEéThl Macchl (00bEMa, KOJIMYECTBa
BEILIECTBA) MPOJIYKTOB PEAaKIMM, €CIU OJIHO M3 BEIIECTB MMEET npuMecH. PelieHue mpakTUko-

OK 01
OK 02
OK 04
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OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJYYCHHE M O€30MacHOE HCIOJIb30BaHUE
BOKHEUIITNX HEOPTAHMYECKUX BEIICCTB B OBITY M MPO(DEeCCHOHATBHOM NS TEIbHOCTH YeJIOBEKa

Tema 2.2.
Nnentudukanus
HEOPTaHUYECKUX
BEIIIECTB

Coaep:kaHue y4eOHOro MaTepHuaJja

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne2 «MneHTudukanus HeOpraHMYECKNX BEILIECTBY.

Pemenne skcrnepuMEHTANBHBIX 33J1a4 110 XUMHYECKUM CBOMCTBAM METAJNIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO M TMOJYYCHHMIO COEAMHEHUI MeTaJuloB M HEMETaJIoB  (B3aMMOJEHCTBHE
THJIPOKCHIA AFOMUHHSI C PAaCTBOpAaMH KHCJIOT W mienoueit,). aeHTndukanus HeopraHuIecKnux
BEIIECTB C MHCIIOJb30BaHMEM HX (PU3UKO-XUMHUECKUX CBONCTB, XapaKTEpPHBIX KaueCTBEHHBIX
peaknmii. KadecTBeHHBIE peaknuu Ha CyJibdar-, KapOOHAaT- M XJIOPHUI-aHUOHBI, HAa KAaTHOHBI
METAJIJIOB ¥ KATUOH AMMOHUS

OK 01
OK 02
OK 04

Konrpoabsnass pabora
2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3zieiy 2)

Paznen 3. Teopernueck

He OCHOBbI OPraHUYeCKOi XUMHH

Tema 3.1.
Knaccudukanms,
CTpOCHHE u
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:kaHue y4eOHOIro MaTepuaja

[Ipenmer opraHnndyeckoi XUMuM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHHUE B MOJyUYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopusi CTpoeHHs opraHuyeckux coeauHeHuit A.M. bytieposa, eé
OCHOBHbIE NOJI0kKeHUsA. CTPYKTypHbIE (DOPMYJIbI OPraHMUECKUX BEIIECTB. [ OMOIOrus, N30MepHsl.
XUMHYECKas CBSA3b B OPraHUUECKUX COEIMHEHUSIX: KPAaTHBIE CBSI3H, G- U T-CBSA3H.

[IpencraBnenne o KinaccupuKauy OpraHMYEcKUX BemiecTB. HoMmeHknaTtypa opraHuueckux
COEIMHEHMH (cHcTeMaTHYeCcKasl) U TPUBHAJIbHBIE Ha3BaHUS BaXKHEUIIUX MPEACTaBUTEIEH KI1acCOB
OpPIraHUYECKUX BEIIECTB

HpaKTI/I‘IECKI/Ie 3aHATHUHA

[IpaxkTuyeckas padora Ne7. «HomeHKnaTypa OpraHM4ecKiX BEIIECTBY.

O3HakoMyieHHE C OOpa3llaMM OpraHMYeCKMX BEIIeCTB M MaTephajlaMd Ha HUX OCHOBE,
MOJICIMPOBAHKE MOJIEKYJI OPTaHUYECKUX BELIECTB, HAOIIOIEHNE U ONMCaHUE JEeMOHCTPALlMOHHBIX
OTIBITOB IO MPEBPAIICHUIO OPTraHMYECKUX BELIECTB MIPU HarpeBaHuu (IUiaBiieHue, oOyTiIuBaHUE U
ropenue). CocTaBiieHUE TOJIHBIX U COKPALIECHHBIX CTPYKTYPHBIX (POPMYJ OPraHMYECKUX BEIIECTB
OTHENBHBIX KJIACCOB, HCIOJIb3ysl HMX Ha3BaHUSA II0 CHCTEMATHYECKOW M TPUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTWieH, INuiepuH, (enon, Qopmanbaerus, yKCycHas KHUCIIOTA,
ruuH). Pacuersl npocreiimeil ¢opMylibl OPraHUYECKON MOJIEKYJIbl, UCXOJ U3 3JIEMEHTHOIO
coctana (B %)

OK 01

Pa3znen 4. YrieBoaopoanbl

10
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Tema 4.1.
YraeBogopoapl M UX
IIPUPOJHBIE HMCTOYHUKU

Conep:kaHue y4e0HOro MaTepuaJia

[IpenenbHble yrneBoaopos! (alKaHbl): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH:
COCTaB, CTpOeHHe, (PU3MUECKHEe M XHUMHUYECKHE CBOMCTBA (peakUuH 3aMEIeHUs M TOpPEHUs),
NOJIy4YEHHUE U IPUMEHEHHE.

Henpenenbabie yriieBogoposl (aIKEHbI, aJIKaJUCHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUI pAll. DTUICH W MPONHWICH: COCTaB, CTPOEHUE,
dusznyecKkue U XMMHYECKHUE CBOMCTBA (peakluy THAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATAILINH,
OKHCJICHHUS U TIOJTUMEPU3ALIMH) TIOJyUYEeHUE U IPUMEHEHHE.

Ankanuensl: OyrtanueH-1,3 u merunOyranueH-1,3, XUMHYECKOE CTPOEHHUE, CBOWCTBA (peakius
NOJIMMEPU3AIINH ), IPUMEHEHHUE (JIsl CHHTEe3a MIPUPOJIHOTO M CHHTETUYECKOI0 KaydyKa U PE3UHbI).
AJIKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUU psl. AILCTUICH: COCTaB,
XUMUYECKOE CTpoeHue, (U3MYECKHe W XHUMHYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS,
rajoreHupoBaHus, TUApATallid  TOPEeHHs), TMOJy4eHHe U  NPUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH M PE3KH METAJJIOB)

ApoMaTudecKkue YriieBoJopo bl (apeHsl). beH3osm U Tomyomn: cocraB, CTpoeHHe, (pU3UYecKHe H
XMMHUYECKHE CBOMCTBA (peakluu raJOreHUPOBAHMUS M HUTPOBAHUS), NOJYyUYEHUE U MPUMEHEHHE.
TokcHYHOCTH apeHOB (BIHMsHHE OEH30JIa Ha OPraHM3M 4YeJoBeKa). I'eHeTmueckas CBSI3b MEXIY
YIJIEBOJOPOAAMH, MPUHATIEKAIIUMU K PA3JTUYHBIM KIIACCAM.

[IpupoaHble UCTOUHUKH yTIeBOAOPOAOB. [IpupoaHblil a3 u nonyTHele HeTsHbIE Ta3bl. HepTh
e€ mpoucxoxaeHne. CrocoObl mepepabOoTKM HeTH: TEperoHKa, KPEeKUHT (TePMUUYECKHM,
KaTaluTHuecKuil), nuponus. Ilpoaykrel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIUIEHHOCTH

U B ObITy. KaMeHHBIH yTroJib ¥ IPOYKTHI €r0 IepepadoTKu

OK 01
OK 02
OK 04

Tema 4.2.
DU3UKO-XUMHUYECKHUEC
CBOMCTBaA
YIJIEBOJOPOAOB

Coaep:kanue y4eOHOI0 MaTepHaja

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne3 «CBoicTBa YIJIeBOAOPOIOBY.

TpuBuanbHass ¥ MEXIyHApOAHAs HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOIYYEHUS
yraeBonopoaoB. [lomyuenue sTuiaeHa W U3y4YEeHHE €ro CBOWMCTB. MojenupoBaHHE MOJIEKYT H
XUMUYECKUX TMPEBPAIICHUI YIJIeBOJIOPOIOB (Ha MpUMeEpe dTaHa, ITHIICHA, alleTUJIeHA U Jp.) U
raJIOTeHOMPON3BOAHBIX

OK 02
OK 04

Paznen S. Kuciaopoaocoaep:xaniue oprann4eckKue coeIMHeHUus

14

Tema 5.1.
Crnuptsl. DeHon

Coaep:kanne y4eOHOI0 MaTepHaJja

[IpenenbHpIe 0JIHOATOMHBIC CIIUPTHI (METAHOJI U 3TAHOJ): CTpOeHUE, PU3HMUECKHE M XUMUUYECKHE

OK 01
OK 07
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CBOMCTBA (p€aKIUU C aKTUBHBIMU METaJJIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.
Bonoponusie cBsizu Mexay Moisiekyidamu cnupToB. dusnosormueckoe NeiCTBHE METaHONA U
3TaHOJIa Ha OPTraHu3M YelIOBEKa.

MHoOroaTtoMHbI€ CIUPTHI (STUJICHIVIMKOIL U TJIMIEPUH): CTPOCHUE, PU3NYECKUE U XUMHYECKHE
CBOMCTBAa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METaJUlaMH, KaueCTBEHHasi peakius Ha
MHOT0aTOMHBIe crUpThl). Du3noIOorHUYeckoe NeHCTBUE HA OpraHu3M uenoBeka. I[Ipumenenue
[JIMIEPUHA U STUJIICHTJIUKOJIS.

®enon. CtpoeHue MOJICKYJbI, (U3NYECKHe U XUMHUYECKHE CBOWCTBa (eHosa. TOKCHYHOCTH
dbeHoa, ero PU3MOIOrHYECKOE JICHCTBUE HA OPraHU3M YenoBeka. IIpuMeHenue dheHona

Tema 5.2.
AIbIeruasl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

Coaep:kanue y4eOHOI0 MaTepHaja

Anpreruapl U KeTOHBI ((hopManblerui, aneTalblerdj, aleTOH): CTPOeHHe, (U3NYECKHe H
XMMHUYECKHE CBOMCTBA (peaklMM OKHCICHHMS W BOCCTAaHOBJIEHHUS, KaueCTBEHHBIE DPEaKILUN),
NOJTy4YEeHUE U TPUMEHEHHE.

OHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbMHAs M YKCYCHas KHCIIOTHI):
CTpoeHue, (uU3NYeCKue H XHUMHUYECKHe CBOMCTBa (0OLIMe CBOWCTBA KHCJOT, pPEaKIus
TepupUKalMM), MojdydyeHHue U mnpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCJIOTBHl Kak
NPECTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
Morollee JeiicTBue.

CrnoxHnble 3pUpbl KaK MPOU3BOAHBIE KApOOHOBBIX KHCIOT. I MAPOIN3 CIOKHBIX 3¢(upoB. JKupsl.
I'maposnus sxupoB. Ilpumenenue xupoB. bruonoruyeckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VrineBoanl

Coaep:kaHue y4e0HOIr0 MaTepHaJja

YrneBoapl: cocTaB, KiaccuuKamus yriaeBoIOB (MOHO-, TU- W ToOJUcaxapuubl). [rokoza —
MPOCTEHININN MOHOCAXapwI: OCOOCHHOCTH CTPOCHUS MOJCKYJbI, (U3NYECKUE M XHUMHUYCCKUE
CBOMCTBa TIJIIOKO3bI (B3aumojeicTBue ¢ ruapokcuaoM Meau (II), okucieHne aMMHUAYHBIM
pacTBOopoM okcuaa cepedpa (1), BoccTaHoBIeHNE, OPOKEHUE TITFOKO3bI), HAXOXKJICHUE B TIPUPOJIE,
NPUMEHEHHE TJIIOKO3bI, OHMOJIOrMYECKas pPOJb B JKU3HEICATEIBHOCTH OpraHM3Ma 4YeJIOBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TIFOKO3HI.

Caxapo3a — TpEICTAaBHTENb IMCAXapHI0B, THAPOIHN3 Caxapo3bl, HAXOXJIECHHWE B TMPUPOJC H
IPUMCHCHUE.

[Tonucaxapuapl: Kpaxmaa W ILEJUI0J03a KaK MpUpPOAHBIC mojauMmepbl. CTpOoeHHE Kpaxmaia M
EJUTION03BI, PU3NICCKUE W XMMHUSCKHE CBOMCTBA Kpaxmalia (THAPOIIN3, KAYSCTBCHHAS PEaKIus
C HOJ0M)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUYECKHUE

Cojaep:xkaHue y4eOHOI0 MaTepuaa

N

IIpakTH4yeckne 3aHATHS

OK 01
OK 02
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CBOMCTBA
KHCJIOPOIOCOACPIKAITUX
OpraHuYeCKux
COCTUHEHUN

[Ipaktuyeckast pabGora  NeS§.
COCTUHEHUI.

TpuBnanpHas U MEXIyHapoAHas HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJTYYECHHUS
CIIMPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT M 3(PHUPOB, allbAETHI0B U KeTOHOB. COCTaBICHUE CXEM
peakuuii (B TOM 4YHMCIIE€ IO IPEAJOKEHHBIM LENOYKaM IPEBPALICHU), XapaKTEpU3YIOIUX

XHMHYECKHE CBOMCTBA KHCIIOPOIOCOASPKAITUX OPTaHHICCKUX COSAUHCHHI

«HoMeHKkaTypa  KHCIOPOJOCOAEpkAIIUX  OPraHUYECKUX

[Mpaktuueckas pabora Ne9. «Xummueckue M (PU3MYECKHE CBOMCTBA KHCIOPOIOCOIEPIKAIIIX
OpPTaHUYECKUX COCIUHECHHUS.

[IpoBenenue, HaAOMIOACHWE W OMUCAHWE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIHPTOB,
KaueCTBCHHBIC PEAKIIMHM OJHOATOMHBIX CIUPTOB (OKuciaeHWue dTaHona okcumom menu (ID)),
MHOTOAaTOMHBIX CIUPTOB (B3auMOACHCTBUE TiulepuHa ¢ ruapokcuaoMm Menu (1)), ampaernnos
(okucieHne aMMHa4YHBIM pacTBOpoM okcuga cepebpa(l) wm ruapokcumom wmemm (1),
B3aMMOJICHCTBHE KpaxMalia C MOJIOM), H3yUYeHHE CBOMCTB PAacTBOPa YKCYCHOM KHCIIOTHI

OK 04

Pa3nen 6. AzoTcoaep:kaliye opraHudeckre coeTuHeHusl

=

Tema 6.1.
AMMHEIL.
AMUHOKHCIIOTBI.
benku

Cojep:xkaHue y4eOHOI0 MaTepuaja

AMWHBI: METUJIAMUH — MPOCTEUIINNA MPEACTABUTENb AMHHOB: COCTaB, XMMHYECKOE CTPOECHHE,
bu3nUecKue U XUMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMUHOKHUCIOTEl Kak amQoTepHble OpraHuveckue coenuHeHus. DU3NYecKue U XUMHYECKHE
CBOMCTBA aMUHOKUCIOT (Ha TpuUMepe IJIMIMHA). bHONOrnvyeckoe 3HA4YeHHE aMHUHOKHCIIOT.
IlenTuael.

benku xak mpupoaHsie monumepsbl. [lepBuyHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OEIJIKOB.
XUMHUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpaIMs, KaueCTBEHHbIC PEaKIK Ha OCIIKU

HpaKTuqecmle 3aHATHSA

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOIEPKAIINX OPTAHMUECKUX COSTMHEHUIT».
dusnueckrue 1 XUMHIECKUE CBOMCTBA aMUHOB (PEAKIIUU C KHUCIOTaMU U TOPEHUS) U aMUHOKUCIIOT
(Ha mpumepe rimnuHa). HabGmrogeHne u omucaHue JEMOHCTPAIIMOHHBIX OTMBITOB: JCHATYpaIlus
OCJIKOB IMPH HarpeBaHWH, IBETHHIC PEAKITUU OCIIKOB

OK 01
OK 02
OK 04

Pasnen 7. BbICOKOMOJIEKYJISIPHBIE COeTUHEHUS

Tema 7.1.
[Tmactmaccel.
Kayuyku. Bonokna

Coaep:kanue y4eOHOI0 MaTepuaja

[

IIpakTn4yeckune 3aHATHS

OK 01
OK 02
OK 04
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[Ipaktuyeckass pabora Nell. «CuHTe3, aHamum3 W KiIacCH(UKAlKsS BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN»

OCHOBHbIE TIOHSITUSL XUMHUU BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTypHOE 3BEHO, CTENEHb IOJMMEpPU3alluu, CpPeqHss MoJeKyJsipHas Mmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJUMEPU3ALINS U TTOTUKOHACHCAIUSI.
O3HakoMyieHHE ¢ oOpas3lamMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAacc, KaydyKOB:
TUTACTMACCHI (TIONHMATUIICH, TOJIUIPONIIICH, MOJUBUHWIXIOPUA, TOJIUCTUPOI); HATYpPaNbHBIN U
CUHTETHYECKHE Kayuyyku (OyTaJueHOBBbIN, XJIOPONPEHOBBIM U H3OIMPEHOBBIN); BOJIOKHA
(HatypanpHbIe (XJIOMOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYCCKHE (KaIpOH 1 JaBCaH)

KonTtposbnasi padora

3 CTpyKTypa 1 CBOICTBa OpraHUYEeCKUX BELIECTB (10 pasznenam 3-7) 2
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKAHME (COMePKaHUe PUKJIATHOTO MOIYJIs1) 8
Pa3nen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eSITEILHOCTH Yel0BeKa 8 OK 01
Tema 8.1. Copep:xaHue yueOHOI0 MaTepuaia 8 OK 02
XuMuyeckue [TpaBuiia 3KOJIOTMYECKU II€IeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW ACSITENBHOCTH B OK 04
TEXHOJIOTHH HEIsIX COXPAaHCHUSI CBOCTO 3I0POBbS M OKDPYXKAIOMIEH HPHUPOIAHONW CpPEbl, OMACHOCTh OK 07
B IIOBCCIHEBHOM | BO3JICHCTBUSI HAa JKUBBIC OPraHM3Mbl OPraHMYECKHUX BEIIECTB  OT/ACIBHBIX  KJIAcCOB
U 1podecCHOHAIBHOH | (YriIeBOJOPOIBbI, CIUPTHI, (DEHONBI, XJIOPOPraHHYECKHE IPOU3BOIHBIC, albJCTHABI W JIp.),
JEeATEIbHOCTH YEJIOBEKA | MOKA3aTelb MPEACIbHO JOIMYCTUMOM KOHIIEHTPAIIMA U €T0 UCTIOIb30BaHuE.

Ponp xumum B oOecrieyeHUH HKOJOTHYECKOM, DHEPreTHYECKON M MUILEBOW O€30MacHOCTH,

pa3BUTUM  MEIWLIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBHCUMOCTH OT BHUJAA 4

po(hecCHOHATLHOM JCSITETLHOCTH), HOBBIX HCTOYHUKOB YHEPTHH (AIbTEPHATUBHBIE HCTOUHUKH

sHepruu). lloHATHE O Hay4YHBIX METOJAX IMO3HAHHUS BEIIECTB M XHUMHUYECKUX PEaAKIIHil.

[IpencraBnenus o0 0OOMUX HAYYHBIX MPUHIUNAX MPOMBIILICHHOTO TMOTYYCHHS BaKHEHUIITUX

BelIecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHON KHUCIOThI, METAHOJA).

XuMus ¥ 3I0pOBbE YENIOBEKa: IMpaBWia OE30MacHOTO HCIOJb30BAHUS JICKAPCTBEHHBIX

MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHOU KU3HU

[IpakTHYecKHe 3aHATHSA

[Ipaktuueckas pabora Nel2. «IIpuMeHeHME XMMHUYECKHX BEIIECTB M TEXHOJOTUH C y4eTOM

Oynyuiei mpodecCuoHATBHOUN IeATeTbHOCTH. 4

Pemienne Keﬁc—3aﬂaq mo TEeMaM: IHIICBBIC IIPOAYKTBI, OCHOBBI PAllUOHAJILHOTO IIWTAaHUA,
BaKHEHIIINE CTPOUTCJILHEBIC n KOHCTPYKIIMOHHBIC MaTCpuralkbl, CEIbCKOXO03IICTBEHHOE




MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHuKa, MaTepuaibl I JJICKTPOHUKH, HAHOMATEPUAIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHUKH JHEPTUH, OpPraHUYEeCKHe W MHUHEpalbHBIC YI00pCHHS,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUEC MTpCTIapaThl, 6BITOBaSI XUMHA, MaTCPpUAJIbl U3 UCKYCCTBCHHBIX U
CUHTCTHYECKUX BOJIOKOH.

3amura: [lpencraBneHue pe3ynbTaTOB peUIeHUS Keiic-3amad B GopMe MUHU-IOKIaaa
(momyckaeTcsl HCIIOIb30BaHNE rpadMUIECKUX 1 MPE3CHTAIIMOHHBIX MaTEPHAJIOB)

HpOMe)KyTO‘lHaﬂ aTTecTanys Mo JMCHUILVIMHE 3a49€eT COLEHKOM

Bcero

72
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3. YCJOBUA PEAJIMBALIIUU TPOT'PAMMBI IUCHUITJINHBI

3.1. TpeGoBanussi K MHHUMAJIBLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
olecreYeHuIo

JIist peanu3anuy NporpaMMbl UCHMIUIAHBI JOJHKHBI OBITh MPEyCMOTPEHBI
CJIeyIOIINE CIeIHalIbHbIE TOMEIIECHUS: YUeOHOW XUMHUECKOH J1abopaTOpHH.

O¢ddexTuBHOCTh MpenofaBaHUsl JUCUUIUIMHBI «XHUMHS» 3aBUCUT OT
HQJIAYUS COOTBETCTBYIOILETO MaTEPHUAIbHO-TEXHUYECKOTO OCHAUIeHHs. ITO
OoOBsICHSIETCS  OCOOCHHOCTSIMH ~ TUCIUIUIMHBI, B  TEpPBYIO  odepenb, €&
AKCIIEPUMEHTAJIbHBIM  XapakTepoM, IIMPOKUM  CIEKTPOM TMPUMEHEHHUs U
NPaKTHUYECKOH  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
o0OecrieueHne KaOuMHETa XMMHM M XUMUYECKOM J1abOpaToOpuM  BKJIIOYAET:
CHEMATM3UPOBaHHYI0 MeOeldh W CHUCTeMBbl XpaHEHWs, TEXHUYECKHe U
AJNIEKTPOHHBIE CpEICTBAa OOYYEHHs, JIEMOHCTPAIIMOHHBIC Y4eOHO-HATJISTHBIC
nocobusi, JAEMOHCTpAIlMOHHOE O0OpYyJIOBaHHE © MPUOOPHI, JTabOpPATOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHUE, Ja00OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(0ObeMHBIE W TUIOCKHE), HATypajbHble OOBEKTHl (KOJUJICKIIMH, XUMHYECKUE
pEaKTUBBI), 000PYJOBaAHUE JTAOOPAHTCKOM.

3.2 IlepeyeHb OCHOBHOW M JOIOJHHUTEJbHOW Y4eOHOH JIMTEpPaTYpBHI,
He00X0AMMOIi VISl OCBOCHUS JUCIUNJIMHBI

Xumus. 3agayHuK : yueOHoe mocoOue Juisi cpelHero mpodecCuoHaIbHOTOo
obpazoBanus / mox obment penakiueii . H. ®aneeBa. — Mocksa : M3gaTenscTBo
Opaiit, 2025. — 240 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
9916-7786-8. — Texct : snextpoHHbI // O6pa3oBaTenbHas 1argopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/561902

Huxonbckuii, A.b. Xwumus: yd4eOHHMK U NPAKTUKYM JJs CPEIHETO

npodeccuonansHoro obpazoBanus/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-e
u3n., nepepad. u gon. — Mocksa : M3garensctBo IOpaiit, 2025. — 507 ¢c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekct

anekTpoHHbit //  OOpaszoBarenvHas 1atdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/562271
ZaiiieB, O. C. Xumwus. JlabopaToOpHbI MPaKTHUKYM M COOpPHUK 3a/ad :
ydebHOe mocoOue I8 cpeaHero  mpodeccHoHaIbHOTOo  oOpa3oBaHus /

O. C. 3aiiueB. — MockBa: HWzparensctBo  Opaiit, 2026.— 202c¢.—
(ITpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct
eKTpoHHbIN // OOpa3zoBatenbHass 1uiatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/598650

OneitnukoB, H. H. Xumus. Anroputmsl pemeHus 3a1ad U TECTHI | yueOHOoe
nocobue ansa cpeaHero npodeccuonampbHOro obpazoBanus / H. H. Oneitaukos,
I'. I1. MypaBbeBa. — 3-e u3n., ucnp. u gon. — Mocksa : U3gatensctBo FOpaitr,
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2026. — 249 c. — (IIpodeccuonanpHoe obpazoBanue). — I[SBN 978-5-9916-
9665-4. — Texkcrt : anmekTpoHHBIN // O6pa3oBaTenbHas miatgopma FOpaiT [caiit].
— URL: https://urait.ru/bcode/585088

Andunorenoa, M.B. Xwumusa. bazoserii ypoenb: 10—I11 xmaccer :
yueOHUK Ui cpeaHero  obmero  obOpaszoBanusa/ U. B. AnpunoreHosna,
A. B. ba6kos, B. A. [lonkoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : 3naTenscTBo
Opaiit, 2026. — 290 ¢. — (O6meoOpazoBaTenbubiil 1uki). — [SBN 978-5-534-
16098-7. — Texkcr : anekTponHsliit // O0pa3zoBatenbHas miatgopma FOpait [caiit].

— URL: https://urait.ru/bcode/589219

3.3. UudopmannonHoe odecnevyeHne peajsn3anuu MporpamMmmbl

Jnsg  peanuzanyu  IPOrpaMMBbl

oubnuoreunbli  ¢Gona Yedokcapckoro

uHctutyTa (punmana) MOCKOBCKOTO MOJMTEXHUYECKOTO YHUBEPCUTETA HMEET

AIEKTPOHHBIE

oOpazoBaTeiabHbIE U

MH(}OpMaAITMOHHbIE JUTS

pecypcsl

UCTIOJIb30BaHUs B 00pa30BaTeILHOM IMPOIIEeCCe.

OnexkTpoHHO-0ubMoTeynbie cucteMbl (DbC), BKIOYArOUIUE 3JIEKTPOHHBIH
KaTaJor U MOJIHOTEKCTOBBIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpsHas maatdopma FOpait - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[TpodeccrnonanpHas 6a3a JaHHBIX
¥ MH()OPMAITOHHO-CIIPAaBOYHBIE
CUCTEMBI

HNudopmanust o mpaBe coOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

YuurenbCckuii moprai
https://www.uchportal.ru/

Ypoku, mpe3eHTalu, KOHTPOJIbHbIE paOOThI, TECTHI,
KOMITBIOTEPHBIE IPOrpaMMbl, METOAMUYECKUE pPa3pabOTKU
110 PYCCKOMY SI3BIKY U JIUTEpATypeE.

Hay4Hasl SJIEKTPOHHAS
o6ubmmoreka Elibrary
http://elibrary.ru

Hayunas snextponnas Oubmmorexka eLIBRARY.RU - st0
KpyIHEHIIUI POCCUICKHIA UH(POPMALIMOHHO-
AHAJIUTMYECKUI TopTain B 00JacTH HayKW, TEXHOJOIHMH,
MEIWIUHBI W 00pa3oBaHUs, cojepxamuii pedeparsl u
NOJHBIE TEKCThl Oosiee 26 MIIH Hay4yHbIX CTaTed u
nyOiuKanuii, B TOM YHWCIIE SJIEKTPOHHBIE BEpCcHUU Ooiee
5600 poccHUHCKUX HAy4YHO-TEXHUYECKUX IKYpPHAJOB, U3
KOTOpbIX Oosnee 4800 >KypHaJIOB B OTKPBITOM JOCTYIIC
cBOOOJIHBIN 1OCTYII

OO0pazoBaTenbHbBIT
«Yuebay»
https://www.ucheba.com/

HOpTal

Ha moprane mpencTaBieHbl pa3UIHBIE TEMATHYCCKUE
pas3zienbl, BKIIOYAIOIUe KaTajaor y4eOHOro 000pyA0BaHuUs,
9K3aMCHAIMOHHBIE M TEMAaTUYCCKUE IUIAHBL, TOYPOYHBIC
pa3paboTKu, METOJUYECKYI0 KOMHIKY, MaTepuasbl [0
WH(POPMAITMOHHBIM TEXHOJIOTUSM B TIKOJIE, TICHXOJIOTHH,
JIOITKOJILHOMY BOCIIUTAHHMIO, JOTIOJTHUTEITBHOMY
00pa3oBaHMIO, YIPABICHUIO 00pa30BaHUEM W BHEKIIACCHOM
paboT

®denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [DIEKTPOHHBIN
pecypce] — https://ro-edu.ru/

opTal

@®enepanbubiii  mopran  «Poccuiickoe obOpazoBaHue» —
YHUKaJIbHBI HHTEpHET-pecypc B cdepe oOpa3oBaHus U
HAyKH.

ExeHeBHO 1yOJIMKYyeT camble aKTyallbHble HOBOCTH,
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U T.1.

AQHOHCBHI COOBITHH, HH(OPMAIMOHHBIE MaTepHabl s
HIMPOKOr0 Kpyra uurtateneidl. EkeHenenbHO Ha mopTasie
pa3MenaloTCsl AKCKIIO3UBHBIE MaTe€pUallbl, UHTEPBBIO C
BEYIIUMHU CIIELUAINCTaMU — MeJaroraMu, IcuxoJjioramMu,
YYEHBIMH, PEIOPTAKU U AaHATTMTUIECKHUE CTAThU.

UuTaTrenu mnoMy4yarT MOOCTYIl K HOPMAaTHUBHO-IIPaBOBOM
0a3e cdepsl 0Opa3oBaHHs, OHH MOTYT IOJH30BATHCS
CaMbIMU PA3JIUYHBIMHU TOJIE3HBIMH CEpBUCAMU — TaKUMH,
KaK OHJIAH-TECTUPOBAHUE, OMPOCHI [0 aKTYaJIbHBIM TEMaM

4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHMUA

TV CHUILIAHBI

KOHTpOJIL N OHICHKA pPE3YyJIbTAaTOB OCBOCHHA AUCHUILUIMHBI PACKPBIBAIOTCA

Yyepe3 MUCHUILTHHAPHBIC PEe3yJIbTAThl, HallpaBleHHbIEe Ha (OPMHUpPOBAaHUE OOLIUX U

poecCHOHaTBHBIX KOMIETEHIIUHN 0 pa3fenaM U TeMaM COJIep KaHHs y4eOHOTO

Marcpuajia.
Oobmasi/mpodeccuonanbHas Pasnen/Tema Tun OLEHOHBIX
KOMIIeTeHIUS MeponpusTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3aja4 mpodeccuoHANBHOM eI TeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIHHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBaHnue
Tema 4.1 VYcrHbIl onpoc
Tema 5.1-5.4 Pemenne pacu€THbIx 3a1a4
Tema 6.1 HaoOmronenune 3a xoxoM
Tema 7.1 BBITTOJTHEHUS TTPAKTUKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpeJICTBa IIOHUCKA, aHAIN3a U 1.6,1.7 pE3yJIbTaTOB
HHTEpIpeTanuy HHPOPMAIIIH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(POPMALIMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 71a00paTOpHBIX PaboT
BBITIOJIHEHHS 3a71a4 PO ECCHOHATBHOM Tema 5.2-5.4 [IpoBeneHne XMMHUYECKOTO
IEeITEIILHOCTH Tema 6.1 AKCIIEPUMEHTA
Tema 7.1 Beinonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
OddexTBHO B3aMMOEHCTBOBATD U Tema 2.1,2.2 pasaciiamMm JUCHHIUINHBI
paboTaTh B KOJIJIEKTHBE ¥ KOMAH e Tema 4.1, 4.2 O1ieHKa CaMOCTOSITEILHO
Tema 5.2-5.4 BBIIIOJIHEHHBIX 3aJaHU
Tema 6.1 3amura penieHus Kenc-
Tema 7.1 3a1a4 (¢ yuerom Oyayiei
Tema 8.1 npodeccuoHanbHOM
OK 07. CozeiicTBOBaTh COXPAHEHHUIO Tema 1.7 JIESITEIIBHOCTH)
OKpY>Karollei cpeipl, Tema 5.1 Beinonnenue 3anannii
pecypcocOepexxeHuto, NpuMeHsATh 3HaHus | Tema 8.1 IIPOMEKYTOUHOU
00 M3MEHEHUU KIMMaTa, IPUHIIHUIIBI aTTecTaluu

OepeKITMBOTO MPOU3BOACTBA, 3P PEKTUBHO
JICWCTBOBATh B YPE3BBIYANHBIX CUTYAIHIX
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