Ipunaoxenne 2.12
k OII CIIO no npodeccun
08.01.28 Macrep OTIeNOYHBIX CTPOUTEIbHBIX U IEKOPATUBHBIX padoT

PABOYASA ITIPOT'PAMMA YYEBHOM JUCHUIIJIAHBI

00/1.12 XUMMUSI

Kpacnoropck, 2025 .



PaGouass mporpamma pa3paboraHa Ha ocHOBe TpeOoBaHuii dDenepalbHOTO T'OCYIaPCTBEHHOIO
00pa30BaTENBPHOTO CTAaHAApPTa CpPEAHEro oOmero oO0pa3oBaHUs YTBEPXKICHHOTO IMPHUKA30M
MunuctepcTtBa obpazoBaHusi U Hayku Poccuiickonn ®enepanum ot 17 mas 2012r.Ne 413 (B
neicTByromedt  penakiuu), DenepalibHON 00pa30BaTEIBHOM MTPOTPAMMBI  CPEIHErO OOIMIETO
o0pa3oBaHmMs, YTBEPKICHHON MpruKkazoM MuHHCTEpcTBa pocBetieHust Poccuiickoit denepanun ot
18 mast 2023r. Ne 371, ¢ yuerom TpeboBanuii DenepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHanbHOro oobpa3zoBanus 1o mnpodeccun 08.01.28 Macrep
OTJICTIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX PabOT, YTBEPKIAECHHOTO MPUKa30M MUHIPOCBEIICHUS
P® ot 24.05.2022 No 355, zapeructpupoBan B Muntocre Poccun 24 urons 2022 r. Ne 68984,
OpUMEpPHOH  mporpammbl  00IIe00pa3oBaTeNbHON  Y4eOHOHM — AMCHUIUIMHBL  «XHUMUS,
pexomeHnoBaHHOM  DenepanbHBIM  TOCYJApPCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTeIbHBIM
YUPEKIECHUEM JIOMOJIHUTENBHOTO TMpodeccuoHabHOTO 00pa3zoBaHusi «MHCTUTYT pa3BUTUA
npodeccuonanbHoro oopazopanus» (GI'bOY AITO «MPIIO») B kauecTBE MPUMEPHOI MPOTrpaMMBbI
C yderoM Mpo(hecCHOHAILHOW HAMPABICHHOCTH TPOTPaMM CpPEAHEro MpPOPEeCCHOHATHLHOTO
o0Opa3oBaHMs, peann3yeMbIX Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHUs C IMOJYYEHHUEM CPEIHEro
o0miero oOpa3oBaHusI.
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1. O6mas xapakTepucTuKa padoyeii nporpaMMbl 0011e00pa30BaTeJIbHOM THCIUIIMHBI
«XuMus»

1.1. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
OOmeoOpa3oBarenbHas AMCHUIUIMHA «XHUMHUSD» HU3ydaeTcs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM IHUKJIE YY4eOHOTO IUTaHa OOpa30BaTEIBHOM MpOrpamMMbl Mpodeccuu
08.01.28 Mactep OTIENOYHBIX CTPOMUTENBHBIX M JCKOPATUBHBIX paboT Ha 0a3e OCHOBHOTO
o01rero o0pa3oBaHus ¢ MOJIyYeHHEM cpenHero oomiero oopazosanus (COO).

Conepxanne paboueil mporpaMMbel  pa3pabOTaHO Ha OCHOBE CHHXPOHH3ALUH
obpazoBatenbHbIx pe3yapTaroB PI'OC CIIO u @I'OC COO c¢ yuetroM npodeccrnoHaTIbHOR
HaIpaBJICHHOCTH.

1.2. Heaun u njianupyemble pe3yJibTAThbl 0CBOEHUS JMCIUTLINHBI
Heau n 3a1a4u AUCHMILVIMHBI:

Coneprkanue mporpamMmbl 00IIe00pa30BaTEIbHON UCIUTUINHBI «XHUMUS» HANPABICHO Ha
JOCTIKEHUE CIeTYIOIINX IeJIei:

- (GbopMHpOBaHHE CUCTEMbl XUMHUYECKUX 3HAHWUN KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHpA, B OCHOBE KOTOPOWM JIEKAT KIIFOUEBBIC TOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XHMHUHU, OCBOEHHE SI3bIKA HAYKH, YCBOCHHE M MOHMMaHUE
CYIIHOCTH JIOCTYIHBIX 000OIIEHHI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS;

- dbopMUpoBaHME€ U PA3BUTHUE IMPEACTABICHUN O HAay4YHBIX METOAAX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINi, HEOOXOAUMBIX JIJIsi MPUOOPETEHUSI YMEHU OPUEHTUPOBATHCS B
MHpE BEILECTB M XUMHUYECKHUX SIBJICHUH, HUMEIOIHUX MECTO B MPHUPOAE, B MPAKTHUECCKOU U
IMOBCEIHCBHOM KH3HH;

- pa3BUTHEC YMEHHI W CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOTO IKCIEPUMEHTA, COOIOJICHUEM TpaBuil 0€30IacHOro OOpalieHus ¢
BEIIECTBAMH.

3agauu JUCHUIIUHBI:

1) chopMUpOBaTh  TMOHMMAHWE  3aKOHOMEPHOCTEH  TPOTEKAHUS  XUMHUYECKHX
MIPOIIECCOB U SBIICHUI B OKPYKAIOIIEH Cpefie, a TaKKe UX CBS3b C IETIOCTHOW HAYYHOM KapTUHOU
MHpa U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

2) Pa3BUTh YMEHHUS COCTABIATH (OPMYIIbl HEOPTAaHMUECKUX U OPTaHMYECKUX BEIIECTB,
YpaBHEHHUsS] XUMMYECKHX pEaKLUUH, OOBACHATh WX CMBICH, WHTEPHPETHPOBATH PE3YJIbTaThl
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBAThH HAaBBIKH MIPOBEACHUS MPOCTEUIIINX XUMHYECKUX
HKCIEPUMEHTATbHBIX HUCCIENIOBAaHUA C COONMIOJEHHEM TpaBUi O€30MacHOro oOpalleHus ¢
BEIIECTBAMHU U JIaOOpPaTOpHBIM 000y I0BaHHUEM;

4) pPa3BUTh YMEHMS HaXOJUTh, AaHAIM3UPOBaTh W UCIOIb30BaTh HH(OPMALIUIO
XUMHUYECKOTO XapakKTepa W3 pa3InYHbIX HH(GOPMALMOHHBIX HCTOYHUKOB, BKJIIOYas Y4E€OHYIO
JUTEPaATypy, HAyYHbIE MyOIUKAIIUH U UHTEPHET-PECYPCHI;

5) chopMHpOBaTh YMEHHUS NPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATENBHOCTH H
XUMUYECKUX TPUPOJIHBIX, OBITOBBIX M IMPOU3BOACTBEHHBIX IPOIECCOB, YUYUTHIBAs BO3MOXKHBIC
JKOJIOTHYECKHE U COLMANIbHBIE BO3CUCTBHS;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTH)KEHHHM XUMHUYECKOW HAyKd U
TEXHOJIOTUH JUIsl Pa3BUTHS COLMUAIBHOW W TPOU3BOJACTBEHHOM cdep ¢ yMEHUEM MPHUBOAUTH
IpUMepbl UX IPUMEHEHUS B PA3IMYHBIX cepax KU3HH.



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHON TUCIUIIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOmeoOpa3oBaTeabHasl OUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK 1.1., npeacraBieHHBIX B
aktyanuzupoBanHbIx @I'OC CIIO mo npodeccun 08.01.28 MacTep OTAEIOUYHBIX CTPOUTEIBHBIX
U JICKOPATHUBHBIX padoT.



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
pohecCHOHATTLHOM
JESATSIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

Oo6mmmue
JINYHOCTHBIE Ppe3yJibTAThl JA0JKHBI OTPaXaThb B
YacTH:
TPYAOBOT0 BOCHIMTAHMSA:
— TOTOBHOCTH K TPYydy, OCO3HAHWE IIEHHOCTH
MacTepcTBa, Tpy10ito0ue;
— TOTOBHOCTH K aKTUBHOH NESITEILHOCTH
TEXHOJIOTHYECKON H coIaNbLHON

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HHUOHUHUPOBATD,

IUIAHUPOBaTb M CaMOCTOSTENIBHO  BBINOJIHATD
TaKyl0 ACSTEIbHOCTD;
MHTEpEC K pa3IMYHBIM cepam

npodhecCuOHANBHOM NeSTeNbHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHbI 0TPAXKATH:

Osianenue YHHBEPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:
a) 6azoBble JIOTHYeCKHe NelCTBUS:

—  CaMOCTOSITEIILHO bopmynupoBaTh u

aKTyaJIM3MpOBaTh MPOOJIEMY, pacCMaTpUBaTh €e
BCECTOPOHHC;

YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK WU
OCHOBAaHUA IJIsd CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I n
00001IeHNST;
OTpeAensaTh IeNd  JACITeTbHOCTH, 3a7aBaTh
[apaMeTpbl U KPUTEPUU UX JOCTUKCHUS,

BbIABJIATE 3aKOHOMCPHOCTH U HPOTUBOPCHUSA B

JMcuMIUIMHAPHBIE Pe3YJIbTAThI J0JIAKHbI OTPAKATH:

IIP6 01. chopMHPOBAHHOCTH MPEJACTABICHUN: O XUMHUYECKOMN
COCTaBJISIFOLLEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POIU
XUMHH B TIO3HAHUM SIBJICHUH TIPUPOIBI, B (HOPMUPOBAHUHU
MBIIUICHASI W KYJIBTYPBl JIMYHOCTH, €€ (yHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIMMOW JUIS PEIICHUS MPAKTUICCKUX
3a/1a4y ¥ JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CpEE;

IIP6 02. BiajieHUEe CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIIOUAET:  OCHOBOMNOJATAIOIIME  TMOHATUS  (XUMHUYECKUN
BIIEMEHT, aToM, O3JEKTPOHHas o00ojouka aroma, s-, p-, O-
AIIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTbD,
ANEKTPOOTPHUIIATENILHOCTD, CTENEHb OKHUCICHHS, XUMUUYECKast
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIiepOoaHbIN
(GyHKIMOHAIbHAS TpyNna, pajgukadi,
W30MEpbI, TOMOJOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIBI,

CKEJIEeT, HU30Mepus,
KHCIIOPOJI- U a30TCOAep Xk allue COSAMHECHHsS, OMOIOTHYECKH
aKTUBHBIE BelecTBa (yIJI€BOJbI, KHUPBI, OCIKH), MOHOMEp,
CTPYKTYpPHOE BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAsl PEIIeTKA, THUIbl XUMUYECKUX

noJmmep, 3BCHO,

peakuui (OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHJOTEPMUUYECKHE, PpEaKIM WOHHOTO0 OOMeHa), pacTBOp,
DIIEKTPOJIHTHI, HEDJIEKTPOJTUTHI, AJIEKTPOJIUTHICCKAS
JUCCOIMAIINS,  OKHCIUTEIbh, BOCCTAHOBUTENb, CKOPOCTh

XMMHMUYECKON peaklnu, XUMHUYECKOE PAaBHOBECHUE), TEOPUM U
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paccMaTpruBaACMBbIX ABJICHUAX,

BHOCHUTHb KOPPEKTHUBEI B ACATCIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTAaTOB MLCJILIM, OLCHUBATH
PUCKH HOCJ'IG,I[CTBI/II\/'I JACATCIIbHOCTH.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJAC€Th HaBbIKaMH y‘IC6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI\/’I u

POCKTHOMN JEeSITeIbHOCTH, HaBBIKAMHU
paspetnieHus npooiuem;
BBISIBIISITh  [IPUYUHHO-CIICICTBCHHBIC CBSI3U U

aKTyaJIM3UpOBaTh 3a1a4y, BBIABUIaTh TUIIOTE3Y €€
pelieHus, HaxOJIUTh apryMeHTBI JUIS
JI0OKa3aTelIbCcTBA CBOMUX YTBEPXKACHUM, 3a7aBaTh
IapaMeTpbl U KpUTEPUH PEILECHNUS;

AQHAJIU3UPOBATh IIOJYYCHHBIE B XOJE PELICHUA
3a/1a4M pe3yibTaThl, KPUTUYECKU OLICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH HW3MEHEHHE B
HOBBIX YCIIOBHSIX;

YMETb NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U

MPAKTUYCCKYIO obnactu KHN3HCOACATCIIbHOCTH.

3aKOHbI (Teopusi XMMHUYECKOTO

AM. byrtneposa,

CTPOCHUSA  OPraHUYCCKUX

BELIECTB TEOpUsl  BJIEKTPOIUTUUYECKON
Juccouranuu, nepuoandeckuid 3akon .M. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK
XHMUH, (PAKTOIOTHYECKHE CBEIEHHS O CBOMCTBAax, COCTaBe,
MOJIyYUeHUH U O€30MacCHOM HCIOJIb30BAHUM  Ba)KHEHIINX
HEOPraHMYECKUX M OpraHM4YecKHX BeUIeCTB B OBITY U
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

ITP6 03. chopmMUpOBaHHOCTH YMEHUH BBISBIATH XapaKTepHbIC
MPU3HAKK U B3aMMOCBSI3b HM3YUCHHBIX TOHSTHH, MPUMEHSTH
COOTBETCTBYIOILIME TIOHATUS IIPU ONHUCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX M OpPraHMYeCKHX BEIIECTB U HX
MIPEBPAICHU; BBISIBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMHA U TPEJCTABICHUSMHU APYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCTH, YMEHHH  HCIOJIB30BaTh
HAaVMEHOBAHMS XUMUYECKHX COEJIMHEHHM MEXIyHApOJAHOTO
COI03a TEOPETUYECKON M NPUKIATHON XMUMHHM U TPUBHUAIBHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUIJIECH, alleTUJIEH, ININLEPHH,
dbenon, Gopmanbaerun, ykCycHas KHUCIOTa, TIUIUMH, yrapHBINA
ra3, yrJeKHCIbIil Ta3, aMMHaK, TaiieHas: U3BeCTb, HeralieHas
U3BECTh, MHUTHEBAsl COJAa U JIPYTHIX), COCTaBISATH (OPMYIIBI
HEOPraHUYeCKHUX M OpPraHUYEeCKUX ypaBHEHUS
XUMHUYECKUX PEaKIUi, OOBICHATh MX CMBICH; MOATBEPKAATH
XapaKTepHbIE XUMUYECKUE CBOICTBa BELIECTB

COOTBCTCTBYHOIIMMHU SKCIICPUMCHTAMHA U 3alIUCAMU ypaBHeHI/Iﬁ

BCIIECTB,

XUMHYECKHUX PEaKLNi;

IIP6 0S. YMEHUHN
IIPUHAJIC)KHOCTD U3YyYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKHUX BELIECTB K ONPEACICHHBIM KJIacCaM U TPYIIaM

c(OpMUPOBAHHOCTh YCTaHaBJINBATh
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COCMHEHUM, XapaKTEPU30BaTh HUX COCTAB U BaKHEHIIUE
CBOICTBA; OIIPENIEIIATh BHUbI XAMHUYECKUAX CBsI3ei
(koBajieHTHAsi, MOHHAs, METAJUIMYeCcKasi, BOJOPOJIHAS), THIIBI
KPUCTANIMYECKUX PEIICTOK BEIIECTB; KIACCU(UIIUPOBATH
XUMUYECKHE PEaKIInu;

IIP6 07. chopMUpPOBAaHHOCTH YMEHUM MPOBOJIUTH PACUETHI TI0
XUMHUYECKUM (QOopMyJiaM U YpaBHEHUSM XUMHUYECKHX peakuuit
C HUCMOJb30BaHUEM (UBNYECKUX BEIUYHH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00ObeMa
(HOpManbHbIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
WCIIO0JIH30BaTh CUCTEMHBIC XUMUUYECKHE 3HAHUS IS MPUHSITHS
pelIeHri B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C
BEIIIECTBAMH U UX TPUMEHEHUEM.

OK 02. cnonb3oBaTh
COBPEMEHHBIE
CpEJCTBA MOUCKA,
aHanu3a u
MHTEpIIpeTaluu
uH(pOopMaluu 1
UH(pOpMallMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 3a/1a4
npohecCuOHANBHOM
JESATENIBHOCTH

JInYHOCTHBIE Ppe3yJIbTAaThl JOJKHBI OTPaXaTb B
YacTu:
LHEHHOCTH HAYYHOI'0 NIO3HAHMS:

— c(pOpMUPOBAHHOCTb MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTI'O Ha JIAAIIore KYJIBTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeCTa B
MIOJIMKYJIETYPHOM MHMPE;

— COBEpIICHCTBOBAaHUE S3bIKOBOM M YUTATEIbCKOU
KYyJIbTYpbl KaK CPEJICTBA B3aUMOJIECUCTBUS MEXIY
JIXOJIBMH U TTO3HAHMS MUPA.

MeranpeameTHsblie pe3yJabTaThl J0JIKHBI 0TPAXKaATh:
Osnanenue YHUBEPCAJIbHBIMH Y4eOHBIMH
NO3HABATEJIbHBIMH AeHCTBUIMHU:

B) padoTta ¢ nHopManmeii:

JucuunianHapHble (IpeIMeTHbIe) Pe3yJbTaTbl H J0JKHBI
OTPa’kKaTh:

I1P6 06. BnaneHHe OCHOBHBIMU METOJIaMH HayYHOTO MTO3HAHUS
BEIIECTB M XMMUYECKHUX SBJICHMH (HaONOJeHHE, U3MEpEHHUE,
HKCIIEPUMEHT, MOJCTHPOBAHNE);

ITP6 07. chpopMupOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMHYECKHM (OpMyJiaM U ypaBHEHHSM XMMHUYECKHX PEaKIIHi
C WCIIONIb30BaHNEM (DU3MYECKUX BEIWYHH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMma
(HOpManbHbIE  YCJIOBUSI) Ta30B, KOJHYECTBA  BEIIECTBA,
UCMOJIb30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS Ul MPUHITUSA
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C
BEIIECTBAMH U X IPUMEHECHUEM;

IIP6 08. cdhopmupoBaHHOCTH YMEHHH IUTAHUPOBATH U
BHIMIOJIHAT ~ XUMHUYECKHUH  AKCIEpUMEHT  (TpeBpamieHus
OpPraHMYECKHX BEILECTB IPU HArpeBaHUU, MOTYYEHUE STUIIEHA
U M3yYCHHE €ro CBOWCTB, KAUECTBEHHBIC pEaKIMH Ha
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— BIJIQJICTh HaBBIKAMH TOJYYeHHUs HH(OpMAIMH W3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYILECTBIISATH TIOUCK, aHAJIH3, CHCTEMAaTH3AIHIO 1
UHTEPIpPETANNI0 HHPOPMAIIUN PAa3JIMYHBIX BHJIOB
1 GOpM MpeCTaBICHHS,

— co3JaBaTh TEKCThl B pa3MYHbIX (opmarax ¢
y4ETOM Ha3Ha4YeHHUs HMHPOpPMAalUU W IEJICBOH
ayJMTOPUH, BBIOWpas ONTUMAIBHYIO (QopmMy
NPECTAaBICHUS U BU3yaTH3alUH;

— OIICHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
UHPOpPMAILIUK, €€ COOTBETCTBUE IIPABOBBIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

— BIJIQJICTh HABBIKAMHU pPACIIO3HABAHHS W 3allUTHI
uHpopmanuyu, HHPOPMANMOHHONH OE30MMacHOCTH
JMYHOCTH.

IbJCTU/BI, KpaxMmall, YKCYCHYIO KHCIOTY; JAeHaTypanus
OCTKOB MpW  HArpeBaHWM, [IBETHBIE pPEAKIHH  OEJIKOB;
MPOBOANTh PEAKIMH HOHHOTO OOMEHa, ONPEICNATh Cpedy
BOJHBIX PaCcTBOPOB, KAa4eCTBCHHBIE pPEAKIUU Ha Cyibdart-,
KapOOHAT- W XJIOPUJ-AaHHOHBI, HA KATUOH aMMOHHS, PEIIaTh
SKCIEPUMEHTaJIbHBIE 3aauu 1o TemaM "Meramisl" U
"Hemeramisl") B COOTBETCTBUM C TMpaBWIAMH TEXHHKHU
Oe3omacHoCTM  MpH  OOpamieHMH €  BEIIeCTBaMU U
1abopaTopHbIM 000pyAOBaHUEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO DJKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX pEaKIWid u (POpPMYIHpPOBaTH BHIBOJBI HA
OCHOBE 3THX PE3YJIbTATOB;

P66 09. chopMupOBAaHHOCTE YMEHHUS  aHAJIU3UPOBATH
XUMHUYECKYI0 ~ HMH(QOpMAIMIO, [OJIydaeMyl0 M3  pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi mH(popmMaiuu, cetb HTepHeT

U JIpyTue).

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATE U
pabortath B
KOJUICKTHBE U
KOMaH/1e

JIM4HOCTHBIE Ppe3yabTaThbl [J0JKHbI OTPaXaThb B
YacTH:
rpakIaHCKOr0 BOCIIMTAHHUSA:
— TOTOBHOCTb BECTH COBMECTHYIO IESATEIBHOCTH B
MHTEpECcax rpaxkJIaHCKOro 0OILIeCTBa;
— YMEHHE B3aUMOJEHUCTBOBAaTh C COLMAIBHBIMU
UHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIMAMU U
Ha3HAYCHHEM.

MeTtanpeameTrHblie pe3yabTaThl 10JKHbI 0TPAXKATh:
OB.HalIeHI/le YHUBEPCAJIBHBIMA KOMMYHMKATUBHBIMHU
NefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

JucuumiimHapHble (MpeAMeTHbIE) pe3yJabTaTbl M 10JIKHbBI
0TpPakKaTh:

IIP6 08. cdhopmupoBaHHOCTH YMEHHMH IUTAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUNA  DKCIEPUMEHT  (IIpeBpalleHUst
OpraHWYECKUX BEIIECTB MPH HArpEeBaHUH, MOJYYCHHE ITHIICHA
M H3YUYEHHE €ro CBOMCTB, KAaueCTBEHHbIE pEAKIUU Ha
aNbJETUbl, Kpaxmall, YKCYCHYIO KHCIOTY; JAeHaTypauus
OenKOB TMpH HAarpeBaHWM, [IBETHBIE pEAKIHH  OEJKOB;
MPOBOANTh PEAKIMH HOHHOTO OOMEHa, ONpENeNiTh Cpeay
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE pEaKIWH Ha Cyibdart-,
KapOOHaT- W XJOPUI-aHUOHBI, HA KaTHMOH aMMOHHUS;, peliaTh
SKCIEPUMEHTAIbHBIE 3a7auu 1o TemaM "Mertamisl" wu
"Hemeramnsl") B COOTBETCTBUM C TMpaBWIaMH TEXHHKH
Oe3omacHOCTH  TpH  OOpalieHWH ¢  BEIIECTBAMH U
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— TMOHMMAaThb M  HCHOJIB30BATh  MPEUMYIIECTBA
KOMAaHJTHOW ¥ MHAMBUIYaTbHON PaOOTHI,

— T[PUHUMATH UEJIM COBMECTHOW JESITEIbHOCTH,
OPraHU30BbIBaTh U KOOPJUHUPOBATH JACHCTBUS 110
€e JOCTHIKCHHUIO: COCTaBIIATH IIJIaH JICHCTBHM,
pacnpenensiatb  pojld € Yy4ETOM

YYaCTHUKOB OOCYXJaTh pe3yJbTaTbl COBMECTHOI

MHEHUHN

paboTHhL.
OBJagenue
NefiCTBUAMU:
I) IPUHATHE Ce0sl ¥ APYTUX JI0dei:

YHuBeEpcCaJdbHBIMU PETryJIATUBHBIMU

— TOPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX JIOACH
IIPU aHAJIM3€E PE3YNbTAaTOB ACATEIbHOCTH;
— Tpu3HaBaThb CBOE MPABO U MPaBO JAPYrUX JIOACH

nabopaTopHBIM 000pYHIOBaHUEM; TMPEACTABIATh PE3YIbTATHI
XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUI
COOTBETCTBYIOIIMX pEaKUUid U (POpPMYIUPOBATH BBHIBOJBI Ha
OCHOBE 3THUX Pe3yJIbTaTOB.

Ha OIIMOKMU;
— pa3BuUBaTh CHOCOOHOCTh TOHHMMATh MHpP C
MO3UIUH JIPYTOTro YeOBeKa.
OK 07. JInyHoCTHBIE pe3yJbTaThl JOKHBI OTpaxkaTh B | JlucuunianHapHbie (MpeAMeTHbIE) Pe3yJbTaThbl U JA0JLKHBI
ConeiicTBOBaThH YyacTu: 0TPaXATh:
COXpaHEHHIO IKOJIOTHYECKOr0 BOCTIMTAHMS: IIP6 01. chopMHPOBAaHHOCTH MPEACTABICHUN: O XUMHUYECKOM

OKpY>Karolleu Cpeibl,
pecypcocOepeReHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIUMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ dexTuBHO
JNIECTBOBATE B
Ype3BbIYANHBIX

- C(l)OpMI/IpOBaHHOCTI) AKOJOTHYECKON KYJIbTYPHI,
IIOHHMMAaHHEC BJIIMAHUA COIHUAJIbHO-3KOHOMHUYCCKUX
IMponeccoB Ha COCTOSIHHEC

COLIMAIIBHOW  Cpepl,

IPUPOJHON W

OCO3HaHHE TJI00aIBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

— IUJJAHUPOBAaHUE W OCYILECTBICHHE JCHCTBUN B
OKpYKalolllel cpelie Ha OCHOBE 3HAaHMS LeNen
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

— QaKTHBHOE€ HENPUATHE ACUCTBHM, NPUHOCIIIUX

COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XMMUU B TO3HAHWHU SIBIEHUH MTpPUPOIBI, B (OPMHUPOBAHUU
MBIIUIEHUS] M KYJAbTYPHl JIMYHOCTH, €€ (YyHKIIMOHAJIBLHOU
IpPaMOTHOCTH, HEOOXOJUMOM M pelIeHHus MPaKTHYECKUX
3aJ]ad4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

I1P6 10.
HKOJIOTMYECKH I1eJ1IeCO00pa3HOro TOBEJIEHUS B

c(hopMUPOBAaHHOCTh YMEHHH COOJIIOAAaTh TpaBUia
ObITYy |
TPYJAOBOM JEATENBHOCTH B LENSIX COXPAHEHUS CBOETO 3/10POBbS
U OKpYXarolled MNPUPOAHON Cpelbl; YYUTHIBATh OMACHOCTH

8




CUTyalusax

Bpel OKpYXkKarlolle cpee;

— YyMEHHE  MPOTHO3HPOBATH
9KOJIOTUYECKHE TMOCEACTBUS MPEANPUHUMACMBIX
JICUCTBUIA, MPEIOTBPAILATH UX.

He6HaFOHpI/IHTHHC

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
OBnanenue YHHBEPCAJIbLHBIMHA
NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) padora ¢ unopmanueii:

yueOHBIMH

— HCIIONB30BaTh CpEACTBA HWH(POPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJIOTUH B pELIECHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

OpTraHru3allMOHHBIX 3aaa4 C CO6JIIO[[€HH€M

TpeOoBaHU SPTrOHOMUKH, TEXHHUKH
0e30MacHOCTH, THUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX M ATUYECKHX HOPM

MH(POPMALIMOHHOM 6€30MacHOCTH.

HOPM,

BO3I[CI>1CTBPI$I Ha JKMBBIC OpPraHu3Mbl OIIPCACIICHHBIX BCHICCTB,

MOHUMAsi CMBICII TOKa3aTejls MPEAeIbHOM  JONyCTUMOM

KOHICHTpAaInH.

IIK 1.1.

BeimonHsTh
HITYKaTypHbIE paObOTHI
10 OT/IEJIKE
BHYTPEHHUX U
Hapy>KHBIX
MOBEPXHOCTEN 3aHUI
Y COOPY’KEHHU.

-YyMEHUE  NPHUMEHATH  IIOJIYYEHHBIE  3HAaHUA UL
OOBsICHEHUS ~ XMMMUYECKHUX  SIBJIEHWH,  IpOIIECCOB,
BO3HUKAIOIIUX B IIPAKTUYECKON JEATENBHOCTH W U
npUHATHS 3P DEKTUBHBIX PEIICHUN;

-yMeHHE J00bIBaTh M HCMOJIb30BaTh HH(OpPMALUIO B
chepe mpodeccroHaNbHON AEATENHHOCTH;

-yMEHHE UCMOJIb30BaTh CpEeACTBA HMH(POPMALUOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJIOTUH B pelieHnn
npodeccuoHaIbHBIX 3aj1ay.

chopmMHpoBaThH YMEHHUS pacKpbIBaTh
OCHOBOIOJIATal0IUX XUMUYECKUX TEOPHil;
chopMHpOBaTh YMEHHUS pacKpblBaTb OCHOBOIIOJIAraroliye
XUMHUYECKHE 3aKOHbI, TPAHUIIbl KX TPUMEHUMOCTH;
chopMHpOBaTh YMEHUS NPUMEHATh HUCHOJIb3yEeMble B XHUMHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM M MPeoOpa3oOBBIBATH
MOJIC/IbHBIE  TPEJACTaBICHUS IPH  PELIEHUH  Yy4eOHBIX
MO3HABATEIIbHBIX M MPAaKTUYECKUX 3aJad, MPUMEHSATh
MOJIEJIbHBIE TPEJICTABICHUS [UIsl BBIABICHHUS XapaKTEPHBIX
MPU3HAKOB H3y4aeMbIX BEIIECTB M XUMHUYECKHX PpEaKIIUi,

coziepKaHue

UCIIOJIb3YEMBIX B CTPOUTEIBHBIX, OTJIEJIOYHBIX u
JIEKOPaTUBHBIX paboTax;
paccMaTpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOIEMBI

COBPEMEHHOCTH U CGHOPMHPOBATH IO OTHOMICHHWIO K HUM
COOCTBEHHYIO MO3HIIHIO;
cOpPMHUpPOBATh YMEHHUS BBIMOJHEHUS [OJTOTOBHUTEIBHBIX
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paboT Mo opraHuzanuu pabouyero Mecra MpU ITYKATYPHBIX
paboTax Mo OTHEIKE Pa3IUYHbIX MOBEPXHOCTEU, HCIONb3YS
3HaHUS 110 XUMUU;

chopMUpoBaTh  yMEHHA  NOAOMpaTh  Marepuanbl s
BBITIOJTHEHUS MITYKATYPHBIX B JCKOPATUBHBIX PabOT C y4eTOM
MOJIyYeHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHYECKHX
peakuusix;

chopMupoBaTh YMEHHUS MPUMEHSITh TEXHOJIOTUU
MIPUTOTOBJICHUS IITYKATYPHBIX PAaCTBOPOB U CMECEU C YUETOM
MOJIyUYEeHUsI HOBBIX 3HAaHWI O BEIIECTBAX U XUMHYECKHX
peaxkusx.
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2. CTPYKTYPA U COAEPKAHUE OEIJ_[EOEPA3OBATEJII)HOI71 JACHUITINHBI
«XHUMMUSA»

2.1. O0beM JUCHUILIMHBI U BHbI y4e0HOH padoThI

. Oo0beMm B
Buj yueOHoi1 padoThI
yacax
O01béM o0pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. Y.
TeopeTHYeCKHe 3aHATHS 30
NpaKkTHYeCKHe 3aHATHUsI 24
JadbopaTopHblie 3aHITHSI 6
KOHTPOJIbHbIE PadoThI 4
IIpogeccnonanbHO OpHEeHTHPOBAHHOE CO/lep:KaHNe (CoepKaHue 8
NMPUKJIAJTHOTO0 MO/YJIAA)
BT. Y.
TeopeTHYECKHEe 3aHATHS 4
NpaKkTHYeCKHe 3aHATHUsI 4
IIpomexyTouHasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT)




2.2. TemaTn4eckui IJIaH U coacpkaHue NUCHUIIJIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE), O0bém | Popmupyemble
pa3/iesioB U TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb YacoB | KOMIETeHIHH
1 2 3 4
Coaep:xanue yueOHOIro MaTepuaJia 64
Pa3nea 1. TeopeTrnueckue 0CHOBbI XMMHHU 20
Tema 1.1. Conep:xkaHue yueOHOro MaTepHaJia 3 OK 01
OcHoBHBIE XUMUYECKUH 37IeMeHT. AToM. SIIpo atoma, U30TOMbI. DIIEKTPOHHAS 000I09YKa. DHEPreTHISCKHE
XUMHMYECKHUE TIOHATHA | ypOBHH, HNOAYPOBHH. ATOMHbIC opOHTany, S-, P-, d- amemeHThl. OCOOCHHOCTH pacIpeeIeHuUs 1
U 3aKOHEI, CTPOEHHE  |3JIEKTPOHOB IO OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAA
aTOMOB XMMHYECKMX  |KOH(Urypaius aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI.
JJIEMEHTOB IIpakTHYecKkue 3aHATHS
[Tpaktuueckass pabora Nel. «OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XHMHUU U PACUEThl IO
YPaBHEHUSM XUMHUYECKHUX PEAKIIUI.
OTtHocuTeNbHBIE aTOMHas U MOJEKyNspHas Maccel. MomspHas macca. KonnyecTBo BeliecTsa. 2
MaccoBast nosig  BemiecTBa. 3akoH ABorajpo. MosipHblii 00beM ra3oB. OTHOCHUTENbHAs
IUIOTHOCTD T'a30B. PacueTsl 1Mo ypaBHEHHUSIM XUMUYECKUX PEAKUUN C MCIOIb30BAHUEM MacCOBOM
JIOJIA BEIIECTBa, 00beMa (HOpMaJIbHBIEC YCJIOBHS) Ta30B, KOJWYECTBA BEIIECTBA.
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
Ilepronuueckuii IIpakTHYecKHe 3aHATHS OK 02
3aKOH U [Tpaktrueckas padota Ne2. «M3ydueHne nepuoAMYECKUX 3aKOHOMEPHOCTEN U UX B3aMMOCBS3H CO
[Meprnonnueckast CTPOECHUEM aTOMOB.
cUCTeMa XUMHYECKUX |[leproguueckast cuctema xumudeckux anemeHToB [[.J. MenneneeBa. CBs3b NEpPHOIMUECKOTO
snementos JI. U. 3akoHa U Ileproguyeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB C COBPEMEHHOHN TEOpPHEW CTPOEHUS
MemneneeBa, ux CBSI3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHUSI CBOWCTB XHMHYECKHX DIIEMEHTOB, 00pa3yeMbIX HMH
C COBPEMEHHOIM IIPOCTBIX M CJIOKHBIX BELIECTB IO IpynmnaMm M nepuojam llepnoanueckoi cucreMsl. 3HaueHHE 5

TEOPUEHN CTPOCHUS
aTOMOB

MIEPUOIUYECKOr0 3aKOHA M CHCTEMBI XMMHMUYECKHX 3yieMeHTOB J[.M. MeHneneeBa B pa3BUTHH
HayKHU.

VYcTaHOBIEHUE CBSI3M MEXKJYy CTPOCHHEM aTOMOB XHMHMYECKHX JJIEMEHTOB M NEPHUOJUYECKAM
U3MEHEHUEM CBOMCTB XMMHUUYECKHUX JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
Ilepnonnueckoid cuctemsl. PerieHne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha
XapakTepU3aluil0 XUMHYECKHX 3JeMeHTOB «MeTauimyeckue / HeMeTalsIMuecKue CBOMCTBa
XUMHUYECKHX JJIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM CTPOCHHEM M IIOJOKEHHEM B




MepUONYECKON cucTeMe Xxumuieckux sneMmeHToB JI.1. MenaeneeBa

Tema 1.3.
Ctpoenue BelecTBa
U TIpupoja
XAMHUYECKOH CBS3U.
MHuoroob6pasue
BEIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

CrtpoeHue BemniecTBa. XUMUYecKas CBsI3b. BHUIIbI XUMHUYECKOU CBsI3U (KOBaJIGHTHAs! HEMOJSpHAs
U TIOJISIpHAsi, MOHHAS, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU
cBs3M  (OOMEHHBII ¥  JIOHOPHO-aKIENTOpHbIM). Bogoponnas  cBa3b.  BaeHTHOCTD.
DNIeKTPOOTpULIATENLHOCTh. CTeneHb OkuciieHus. OHbI: KAaTHOHBI U @HHOHBI

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padora Ne3. «CtpoeHue BeuecTBa U MpUpoia XUMUIECKOH CBAZM.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIeTOK: HMOHHOM (XJIOpU HaTpusi), aTOMHOM
(rpadut u anmas), MOJEKYJIIpHOU (YIVIEKHCIBIM ra3, MOJ), METAIUIMYECKON (HAaTpHil, MarHuii,
Menb). PelieHne npakTHUECKUX 3alaHUl Ha COCTaBIEHHE JIEKTPOHHO-rpaduueckux Gopmyi
asieMeHTOB 1—4 nepruonos

OK 01

Tema 1.4.
Krnaccudukanus,
Y HOMEHKJIaTypa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccudukanus Heoprannueckux BeuiectB. HoMeHkIaTypa HEOpraHu4ecKuX BemlecTB (OKCH/IBI,
TUAPOKCHU/IBI, KHUCJIOTHI, coyii). BemiecTtBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS.
ArperatHble CcOCTOsiHUS BemiecTBa. Kpucramnuyeckue u amopdHble BemiecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOJCKYJIsIpHas,
MOHHAsI, METAJJTNYECKasi). 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THUIA KPUCTAIUIMYECKON PEeIIETKY.

HpaKTuqecm[e 3aHATHSA

[Tpaktryeckas pabora Ne4. «HomeHKIIaTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne npaktrueckux 3aiaHuil o KiaccuuKay, HOMEHKIATYpe U XUMMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIECTB pPA3JIMYHBIX KJIACCOB (YrapHbIil Tra3, YIJIEKUCIbIM Tra3, aMMHaK,
raiieHass M3BECTb, HETalleHas W3BECTb, NMUThEBAs cOJa WU JAPYTUX): Ha3BaHHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHadbHON HOMEHKJIAType M COCTaBJIeHHE (DOPMYIIBI
XUMHYECKHMX BEIIECTB, OMNpENeIeHne NPHUHAUIeKHOCTH K kiaccy. [lowck wmHpopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpPaM, CTPYKTYPHBIM (GopMyiaM. AHAJIN3 XUMHUYECKOW MH(pOpMaIHH,
MOJIy4aeMOM W3 pa3HbIX HCTOYHMKOB (CPEJICTB MaccoBOM MH@oOpmanuu, cetb MHTepHET u

JpyTHUE)

OK 01
OK 02

Tema 1.5.
Tunbel XUMHUECKUX
peakuuii

Conep:kaHue y4eGHOro MaTepuasa

XuMHu4decKas peaknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKuI/n"{ B HeOpPaHH‘{CCKOﬁ n
OpFaHquCKOﬁ XHMHH. 3aKOHBI COXpPAaHCHUA MaCChl BEIICCTBA, COXPAaHCHHUA H MPCBpaALICHUA
OHCPTHUU NPU XUMHWYCCKUX PCAKIUIAX. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkuuu (ypaBHCHI/ISI

OK 01




OKHCJICHHUA-BOCCTAHOBJICHHUA, CTCIICHb OKHCJICHHA, OKHCIINTCIIb nu BOCCTaAaHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIMKU B IMPUPOAC, MNPOU3BOJACTBCHHBIX IIPpOLCCCAX U
KHN3HCICATCIIBHOCTH OpraHI/ISMOB)

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuunii. XMuMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOTro MaTepHaJia

CKOpOCTh peaklMM, €€ 3aBUCUMOCTh OT pa3iMyHbIX (DAKTOPOB: MPHPOJIBI PEArHpYOLINX
BEILECTB, KOHLEHTpALMU DPEArupyrolIMX BEIIECTB, TEMIIEpAaTypbl W IUIOLIAJAW PEaKIMOHHOU
noBepxHocTH. TeruioBble 3()h(PEKTHl XUMHUUECKUX PeaKLUii: 3K30- U SHAOTEPMUUECKUE PEaKIUH.
OOpatumble peakuuu. Xumuueckoe paBHoBecue. @DakTopbl, BIMAIOLIME HA COCTOSHUE
XMMHUYECKOTO pPaBHOBECHs (KOHLIEHTpALMsl PEareHTOB MM IMPOJYKTOB pEaKLUH, IaBJIECHUE,
temneparypa). [Ipunnun Jle HlaTenbe.

IIpakTH4yeckue 3aHATHS

[Ipaktuyeckas pabora NoS. «BnmsHue pasnuuHbIX (AKTOPOB HA CKOPOCTH XHUMHUYECKOU
peaKumn.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHMH Ha aHanmu3 (AKTOPOB, BIHMSAIONIMX HA
MU3MEHEHHE CKOPOCTH XMMMUYECKON PEeaKLUHU. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLHUHU OT
IPUCYTCTBUS KaTalM3aTopa Ha IPUMEPE DPA3NIOKEHHS IIEPOKCHAA BOAOPOJA C IOMOIIBIO
JUOKCHJa MapraHiia M Karanassl. PelleHue NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha
npuMeHenrne npuHnuna Jle-Illarense M1 HaXOXIACHUS HAIPABJICHUS CMELICHUsS PaBHOBECUS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOPOB, BIUSIONINX HA CMEIIEHHEe XUMUYECKOI'0 PABHOBECHSI.

OK 01
OK 02
IIK 1.1.

Tema 1.7.
PactBopsI, Teopust
AJIEKTPOIUTAYECKOMN
JUCCOIUAIIANA 1
HOHHBIH 00MeH

Conep:xxanue yueOHOTro MaTepuaJia

PactBopel. Buasl pacTBOpOB 1O COAEPKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
[TonsatTne o aucnepcHeIXx cuctemMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jist
BemecTBa B pactBope. [lonstue o Bomopoanom mnokaszatene (pH) pactBopa. DnekTponutudeckas
nuccormanus. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiimu moHHOTro 0OMeHa.

JlabopaTopHbIe 3aHATHS

JlaGopatopHas padota Nel «[IpuroroBneHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOM MACCOBOM JOJIEH PAaCTBOPEHHOI'O BEIIECTBA, IIPOBEICHUE
peakuuii HMOHHOTO OOMEHa, OIpeJeleHue Cpelbl pPAacTBOPOB  BEIIECTB C  MOMOIIBIO
YHHMBEpPCAJIbHOIO HMHJWKATOpa (KHUCas, HelTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBIIEHUE
VMOHHBIX peakuui. PerieHune NpakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHUNW Ha pacTBOPBHI,
HCIIOJIb3YeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JEATEILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.1.

KonTtpoJuabnas paéora
1

CrpoeHue BeliecTBa U XMMUYECKHE peakuuu (1o paszaeny 1)

Pa3nea 2. Heopranunyeckasi Xumust
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Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOIMCTBa
HEOPraHUYeCKUX
BCILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Meramnbl. [lonoxkenue wetammoB B Ilepuonuueckoit cucreMe XMMHYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHMS DJIGKTPOHHBIX 000JI04eK aToMoB MerauioB. OOmmue ¢dusndeckue
cBoiictBa MeTawioB. CIIaBbl META/UIOB. ODJIEKTPOXMMHUYECKUN psAJl HANPSHKEHUM METasuioB.
XHWMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KAJIWM, KAJIBbIMK, MarHui, aJtOMHUHHH,
[IUHK, XpOM, JKeJIe30, MeAb) W UX coeauHeHud. OOmue crocoObl MOTYYCHHS] METaUIoB.
[IpumeHneHne MeTauioB B OBITY U TEXHUKE.

Hewmeramnsl. Ilonoxxenne Hemeramos B Ilepuonnueckoi cucreMe XUMHYECKUX diaeMeHToB JI.1.
MemnneneeBa 1 0COOEHHOCTH CTpOEHUs aTOMOB. DU3HUECKHE CBONCTBA HEMETAIIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMepe KHCIoponaa, cepbl, ¢ocdopa u yriepona). XUMHUESCKHE CBOHCTBA U
MPUMEHEHNE BaKHEUITNX HEMETaJUIOB (TaJIOT€HOB, cepbl, a30Ta, (ocdopa, yraepoaa U KpeMHUs)
U UX COEAMHEHUH (OKCHJIOB, KHUCIOPOJCOJEPKAIIMX KHCIOT, BOJOPOJHBIX COEIUHEHU).
[TprMeHeHre Ba)KHENIIINX HEMETAJIIOB M UX COSAMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHNM4CCKUX BCIICCTB (OKCI/II[OB, TUAPOKCU OB,
KHCJIOT, cojiel ,Z[p) I'eneTnyeckas cBSI3b HCOPIraHNMYCCKUX BCILICCTB, IIPUHAJICIKAIIUX K
Pa3IM4YHbIM KJIaCCaM. 3aKOHOM€pHOCTI/I B U3MCHCHUH CBOICTB IMPOCTBIX BCIICCTB, BOAOPOIHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIOB

HpaKaneCRue 3aHATHSA

[TpakTuyeckas padora Ne6. «PU3NKO-XUMHUECKUE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBieHre ypaBHEHMH XUMHUYECKMX pEakUuid C y4yaCTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB W HEMETAUIOB; OKCHAOB METAJUIOB, HEMETAJUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKHUX KHUCIIOT, OCHOBAaHHUH M aM(OTEpHBIX T'MJIPOKCH]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.

Pacuérsl Macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BbEMY OJJHOTO M3 y4YacTBYIOIIMX B pEaKIUHM BEIECTB, pacuéThl mMacchl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJYKTOB PEaKUu, €CIM OJHO W3 BEIIECTB MMEeT NnpuMmecH. PemieHue mpakTuko-
OpPUEHTHPOBAHHBIX 3a/laHUIl Ha CBOICTBa, COCTaB, MOJydeHHE M O€30MacHOE MHCIOJIb30BaHUE
BaXHEHMIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPO(eCcCCHOHATBHOMN JESITeIbHOCTH YEJI0OBEeKa

OK 01
OK 02
OK 04
IIK 1.1.

Tema 2.2.
UNnentuduxarnus

Coaep:xanue yueOHOIro MaTepHaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02




HEOPraHUYECKUX JlaGopaTtopnas pabora Ne2 «nenTrudukaiys HeOpraHM4YECKNX BEIIECTBY. OK 04
BELIECTB Pemenune skcriepMMEHTAIbHBIX 33/1a4 110 XMMUYECKHM CBOMCTBAM METAJNIOB U HEMETAJUIOB, IO
paclio3HaBaHHUIO U T[IOJIyYEHHIO COEIMHEHMH METalJIOB M HEMETAuIOB (B3aUMOJEHCTBHE
THJIPOKCUA AIFOMUHUS C PACTBOPAMHU KHCIOT M IIeioYeH,). MneHTuduranus HeOpraHm4ecKux
BEIIECTB C MCIIOJIb30BAaHUEM MX (PU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHbIX KaueCTBEHHBIX
peakuuii. KayecTBeHHBIE peakuuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI
METAJIJIOB ¥ KATHOH AMMOHUS
KonTtpouabsnas paéora Croii
5 BOICTBa HEOPraHMYECKUX BEIIECTB (110 pa3zaeiy 2)
Pa3nea 3. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
Tema 3.1. Coaep:xxanue yue0HOro MaTepHaJia OK 01
Knaccudukanus, [TpenMeTr opraHMYeCKOl XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyYEHHUU HOBBIX
CTPOCHHE U BEUIECTB M MaTepuayoB. Teopusi CTpOeHUs opraHuueckux coenuHeHudl A.M. Bbytneposa, eé
HOMEHKJIaTypa OCHOBHBbIE N0JI0kKEeHUS. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BellecTB. 'omosorus, usomepus.
OPraHMYCCKUX BEIIECTB | XMMUYECKAs CBSI3b B OPraHUYECKUX COCIMHEHUSX: KpPaTHBIE CBA3H, G- U T-CBS3H.
[IpencraBiaenne o KiaaccupUKaUMM OpraHUMYecKUX BellecTB. HomeHkaTypa opraHM4YecKHX
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAJIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEILECTB
IIpakTHYecKue 3aHATHS
[TpakTrnyeckas pabora Ne7. «HomeHKIIaTypa OpraHM4eCKHX BEILECTBY.
O3zHakoMieHue ¢ oOpa3slamMy OpraHMYecKMX BEIIECTB W MaTepualaMM Ha MX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJI OPIraHWYECKUX BEIECTB, HAOIIOCHNE U ONUCAHNE IEMOHCTPALMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEIECTB MPU HarpeBaHuM (TU1aBiIeHHE, O0yTIMBaHUE U
ropenue). CocraBieHue MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYeCKHX BELIECTB
OTJIENbHBIX KJIAcCOB, HCIOJB3YS HUX Ha3BaHUA [0 CHCTEMAaTUYECKOM M TpUBHUAIBHOM
HOMEHKJIaType (STWIIEH, aleTWIeH, IJIMLEpHH, (GeHod, (opManbaerui, YKCyCHas KHUCIIOTa,
rmnuH). Pacuersl mpocteimeit GpopMynbl OpraHU4eCKOW MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrasa (B %)
Pasznea 4. YrieBoaopoanbl
Tema 4.1. Copnepxxanue y4eOHOIo MaTepuaJa OK 01
VYTI1eBOIOpOABI U UX [IpenenbHbIE YTIeBOIOPOABI (AJIKaHbBI): COCTAB U CTPOCHHUE, TOMOJIOTMUECKUN psill. MeTaH U 3TaH: OK 02
IPUPOJHBIE HCTOYHUKH |COCTaB, CTPOCHHE, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (pEakiUH 3aMelIeHHs M TOpPEHHs), OK 04

MOJIY4YCHHUEC U TPUMCHCHHUC.




HenpenenbHble yriieBogopo/ibl (QIKEHbI, aIKaUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUH psif. DTHIEH M MPOMWICH: COCTaB, CTPOCHHUE,
buznyecKkue U XMMHYECKHE CBOWCTBA (peaKiy THIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTallH,
OKHCJICHUS U TIOJIMMEPHU3AIH ) OJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyranueH-1,3, XMMHUYECKOE CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AIUH ), IPUMEHEHHE (JIs1 CUHTE3a MPUPOJHOTO M CUHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB MU OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psl. ALIETUICH: COCTaB,
XUMHUYECKOE CTpOCHHME, (U3MYECKHEe W XUMHUYECKHE CBONCTBA (pEakiMu TUIAPUPOBAHHUS,
TaJIOTEHUPOBAHUS,  TUApATallMM  TOPEHHUs), TMOJy4yeHHe U  IpUMEHEeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH M PE3KU METAJJIOB)

ApomaTtHueckue yrieBoJOpoabl (apeHsl). beH3om u Tomyoun: cocTtas, CTpoeHHe, (H3HYECKHUE H
XUMHYECKHE CBOMCTBA (peaklMy TajJOreHUPOBAHUS U HUTPOBAHMS), MOIYYEHHUE U IPUMEHEHHUE.
TokcHMuHOCTh apeHOB (BIHsHUE OCH30JIa Ha OpPraHM3M 4YeloBeka). ['eHeTHuyecKas CBsI3b MEXIY
YIJIEBOJIOPOAAMH, IPUHAUICKAIINMHE K PA3IMYHBIM KJIaCCaM.

[IpupomHbIe NICTOYHHUKH YIIIeBOIOPpOAOB. IIpupoaHslii a3 u nomytHble HedTsHBIE Ta3bl. HeTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mepepabOTKH HE(PTH: TEPErOHKA, KPEKHHT (TePMUYECKHA,
KaTaJUTUYeCKuil), nmponu3. [IpoxykTtel mepepaboTku  HedTH, UX NPUMCHEHHE B
IPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIN yrosb ¥ NPOyKThI €ro nepepaboTku

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota Ne3 «CBoiicTBa yriaeBoJOpPOJIOBY.

TpuBnanpHas M MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJTy4YEHUS
yraeBonopoaos. Ilomyuenne sTuneHa M HM3ydeHHE €ro CBOMCTB. MopaenupoBaHHE MOJEKYN U
XUMHYECKMX IPEBpAIICHUI YIIeBOJIOPOAOB (Ha MpUMEpe 3TaHa, 3TUJICHA, aleTHIeHa U Ap.) U
raJIOT€HONPOU3BOJHBIX

OK 02
OK 04

Pasznea S. Kucaoponoconepxamme oprannyecKkie coeIuHeHus
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Tema 5.1.
Cruprtel. ®eHon

Coaep:xanue yueOHOro MaTepHaJia

[TpenenpHBIE OJHOATOMHBIE CIUPTHI (METAHOT U ATAHOM): CTPOeHUE, (PU3NUEeCKHe U XUMHUYECKUE
CBOMCTBA (pEaKIMU C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOJOPOJIaMU, TOPEHHUE), MPUMEHEHHE.
Bonopoansie cBsi3M MeXAy MOJIEKylnamMu COUpPTOB. DU3HOIOTMYECKOE JEUCTBHE METAHOJIA U
3TAHOJIa Ha OPraHU3M YEJIOBEKA.

MHOroaTOMHBIE CIUPTHI (ITUJICHIJIIMKONIb U TIUIEPUH): CTpOCHHE, (DU3MUECKHe U XMMHUYECKUE
CBOMCTBAa (B3aMMOJIEHCTBHE CO IIEJIOYHBIMH METAJJITaMH, KadeCTBEHHAs pEakius Ha
MHOTOaTOMHBIE CIUPTHI). DPU3MOIIOTUYECKOE ACWCTBUE HAa OpraHu3M uesnoBeka. lIpuMeHeHue

OK 01
OK 07
IIK 1.1.




TIIMIEPUHA U ATUIICHTIIUKOJIS.
®enon. CTpoeHHE MOJICKYNbI, (U3NYECKUE W XUMHUYECKHE CBOHCTBA (eHona. TOKCHYHOCTH
¢denona, ero hU3HOIOTUIECKOE JSHCTBUE Ha OpraHu3M vesoBeka. [I[pumenenue denona.

Tema 5.2.
AJpneruael.

KapOoHOBBIE KHCITOTHI.

CrnoxxHbIe dUPBI

Coaep:xanue yueOHOT0 MaTepHaJia

Anbrerupl M KeToHbl ((popmanblieruj, auneranblIeruf, aleToH): CTpoeHHe, (U3UYecKue u
XUMHYECKHE CBOMCTBA (pEakLMM OKUCIEHHS M BOCCTAHOBJICHUS, KAaYECTBEHHBIE DPEAKIUM),
IIOJIy4YEHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpeNeNIbHbIE KapOOHOBBIE KHUCIOTHl (MypaBbUHAsh M YKCYCHas KHCIOTBHI):
CTpoeHue, (u3uyeckue U XUMHYECKHe CBoicTBa (0OIIME CBOMCTBA KHCIOT, peakLus
sTepuduKanmu), MojdydeHne U mnpuMmeHeHne. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIIOT. Mblja Kak COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposnn3 cioxHbIX 3¢upoB. JXKupsl.
I'unposns xupos. [Ipumenenue xupoB. bruosornueckas posb )KUPOB.

OK 01
OK 02
OK 04
IIK 1.1.

Tema 5.3.
VYrieBoabl

Coaep:xanue yue0HOro MaTepHaJia

VYrineBoabl: cocTaB, Kilaccu(ukanus YriaeBoaoB (MOHO-, AM- W IoOjdMcaxapuiel). [rokosza —
HOPOCTEHIIMA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3UYECKUE U XUMHUYECKUE
CBOICTBa TIJIIOKO3bI (B3auMmogneincTBue ¢ rujpokcuaom wmeau (II), oxucnenne aMMuadyHbIM
pactBopoM okcuaa cepebpa (I), BoccTaHoBieHUE, OpOKEHHE TIIOKO3bl), HAXOXKCHHE B NMIPUPO/IE,
NPUMEHEHHE TJIOKO3bI, OWOJIOTHYECKass pOJIb B JKU3HENCSATEIHHOCTH OpPraHW3Ma YeIOoBeKa.
®otocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Caxapo3a — mpeacTaBUTENb AUCAXapHUIOB, TMIPOJIM3 C€axapo3bl, HAXOXKICHHE B MPUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: KpaxMall M LEJUI0JI03a Kak NpUpoAHblE mHonuMepbl. CTpoeHHMe Kpaxmana U
LEJUTI0NIO3b], (PU3UUECKHEe U XMMUYECKHE CBOMCTBA Kpaxmaa (TMIpoin3, KayeCTBEHHAs peakius ¢
MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Dduznko-xuMuuecKue
CBOMCTBA

KHCJIOPOI0COICPIKAIINX

OpraHU4YeCKHUX
COE€IUHEHUN

Coaep:xanue yueOHOro MaTepHuaJia

IIpakTnyeckue 3aHsATHS

[TpakTnueckast pabora  Ne§.
COCITUHEHUI».

TpuBuanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, aJbAETHIOB U KETOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM YHCIE IO MPEAJIOKEHHBIM IIEeToYKaM IpeBpallleHui), XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA KUCIIOPOJIOCOAEPKAIINX OPraHUYECKHX COEAMHEHHH.

«Homenknarypa  KUCIOPOAOCOAEPKALIUX  OPTaHUYECKUX

OK 01
OK 02
OK 04




[IpakTtnueckas padora Ne9. «Xumuveckue W (U3MYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OPTraHUYECKUX COCTUHECHUSI.

[IpoBenenune, HaOMIOACHHE M OINUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKucieHHe 3TaHosna okcuaom wmemu (1)),
MHOTOATOMHBIX CIIUPTOB (B3aUMOJIeHCTBHE IHIlepuHa ¢ ruapokcuaoM meau (1)), anpmerugos
(oxuciieHHe aMMHa4YHBIM pacTBOpoM okcuga cepedpa(l) u  rumpokcumom  memam (1),
B3aMMOJICIICTBHE KpaxMmalla C HOJIOM), H3yUY€HHUE CBOMCTB PacTBOpa YKCYCHOM KHCIIOTHI.

Pasjen 6. A3oTcoaep:kaiye opraHudecKne coeIMHeHus 4
Tema 6.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METUJIAMHH — MPOCTEUIINI IMpEeACTaBUTENb aMUHOB: COCTaB, XMMUYECKOE CTPOEHUE, OK 02
AMUHOKHUCIIOTBI. (bU3HYECKUEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTBI Kak aM(OTepHbIE OpraHMYecKue CoequHEHUs. DHU3MUECKHe U XHUMHUYECKHE

CBOICTBAa aMHHOKHCIOT (Ha NpuMepe TIhuiuHa). buonmormyeckoe 3HaUYeHHWE AMUHOKHUCIOT. 2

[lentunpl. benkn xak npupomHble moauMepsl. llepBudHas, BTOpUYHAs M TPETUYHAs CTPYKTypa

OenkoB. XUMHYECKHE CBOMCTBa OENKOB: THUAPOJIN3, AEHATypalus, KauyeCTBEHHBbIC PEaKIMHU Ha

OeJKU.

IIpakTHyeckue 3aHATHS

[TpakTuueckas padorta Nel0. «CBoiicTBa a30TOCOAEpKAIUX OPTraHUIECKUX COCTUHEHUI.

dusnueckue U XMMUYECKHE CBOMCTBA aMMHOB (PEaKIMM C KUCIIOTaMU M TOPEHUS) 1 AMUHOKHCIIOT 2

(Ha mpuMmepe rTimMHA). HaOmroneHne W ommMcaHue JEMOHCTPAI[MOHHBIX ONBITOB: JIEHATYpAIHSI

0EJIKOB NPH HarpeBaHHM, IIBETHbIE PEaKIIUU OEJIKOB.
Pasnen 7. BoICOKOMOJIEKYISIPHbIE COCAHMHECHUS 4
Tema 7.1. Conep:xanue yueOHOT0 MaTepHaJia 4 OK 01
[TnacTmacchL. TpakTHYeCKHE 3aHATHSI OK 02
Kayuyku. Bonokna [Tpaktueckast pabora Nell. «CuHTe3, aHanu3 u Ki1accu(UKaMs BBICOKOMOJEKYISIPHBIX OK 04

COCIMHEHUIN»

OCHOBHBIC TIOHATHUS XWUMHH BBICOKOMOJEKYJSIPHBIX COCIMHEHH: MOHOMEp, IIOJHUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3alMM, CpPeIHssl MoJeKynsipHas wmacca. OCHOBHbIE

METO/IBI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSTMHEHHI — IMOJIMMEPU3AITUS M TTOJTMKOHICHCAITHSI. 4

O3HakomiieHHE ¢ 00pa3lamH IMPHPOJIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
I1acTMacchl (MOJIMATUIICH, MOJUIPONWICH, MOJIMBUHWIXJIOPU, MOJUCTUPON); HATYpaJbHBIM U
CHUHTETHYECKHEe Kayuyykd (OyTagueHOBBIH, XJIOPONPEHOBBIM M  HW3ONPEHOBBINH); BOJIOKHA
(HaTypajibHble (XJIOMOK, IIEpPCTh, WIENK), HCKYCCTBEHHbIE (AlleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIpOH M JaBCaH)




KonTpoabHasi padora

3 CTpyKTypa 1 CBOMCTBa OPraHWYECKUX BEIeCTB (10 pasnenam 3-7) 2
IIpogeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHue MPHUKJIAJTHOTO MOAYJIs1) 8
Pasjen 8. Xumusi B ObITY U IPOM3BOJCTBEHHOI /1eATEJIbHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. Conep:kanue y4eOHOT0 MaTepuaJia 8 OK 02
Xumuueckue [TpaBuia SKOIOTHYECKH Ie1eCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOHU JESITEIHHOCTH B OK 04
TEXHOJIOTUHU LEeJISIX COXPaHEHHsI CBOErO 3JI0pOBbS U OKPYXKAlOUIeH MpPUPOJHOM Ccpenbl, OMacHOCTh OK 07
B IIOBCEIHEBHON BO3JICUCTBUSI HAa  KUBEIE OpraHu3Mbl OpPraHMYCCKHMX BCIISCTB OTACIbHBIX KJIACCOB IIK 1.1.
U Ipo(eCCUOHANBHON | (YIJI€BOAOPOBI, CHHPTHI, (EHOJNBI, XJIOPOPraHHYECKHE MPOU3BOMHBIC, AIbJACTHIBI H Jp.),
JEATEILHOCTH YEJIOBEKA | [10Ka3aTeNb MPEENIbHO TOMYCTUMON KOHLEHTPALMU U €r0 UCII0JIb30BAHUE.

Ponp xumuu B oOecreyeHHHM SKOJOTHYECKOW, SHEPreTUYecKOl W MHUIIEeBON 0e30MacHOCTH,

Pa3BUTUM  MEAMIMHBI, CO3JaHMM HOBBIX MaTepuaioB (B 3aBUCUMOCTH OT BHJA 4

npodecCuoHaNbHOM NeTebHOCTH), HOBBIX UCTOYHHKOB SHEPruu (aJbTEepPHATUBHBIE UCTOUYHUKU

sHepruu). lloHATHE O Hay4yHBIX METOJAX IIO3HAHUS BEIIECTB M XUMHYECKHX PpPEaKIUM.

[IpencraBienuss 00 OOMUMX HAYYHBIX MPHUHILMIAX HMPOMBILIUICHHOTO MOJYYEHUs BaKHEHIINX

BELIECTB (Ha IpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOTbI, METAHOJIA).

XuMHsg U 370pOBbE 4YENOBEKA: TMpaBuja OE30MaCHOTO UCIHOJIb30BAaHUS JIEKApPCTBEHHBIX

npenaparoB, OLITOBON XMMHUU B TTOBCEHEBHOMN KU3HU

IIpakTHYeckHe 3aHATHA

[Tpaktnueckast pabota Nel2. «IIpuMeHeHHME XUMHYECKMX BEIIECTB M TEXHOJOTUH C y4ETOM

Oynyiieit mpogeccuoHANbHON AESITETEHOCTIY.

Pemenune xkelic-3aau 1Mo TemMaMm: NUIIEBbIE MPOJAYKTH, OCHOBBl PallMOHAIBHOTO MHUTAHMUS,

BAXHEHIINE CTPOUTEIBHBIE M  KOHCTPYKLIMOHHBIE MAaTepUajbl, CEJIbCKOXO3SICTBEHHOE

MIPOU3BOJICTBO, KpPacKH, CTEKJO, KepaMuKa, MaTepHajbl s AJIEKTPOHUKH, HAaHOMaTepHabl, 4

TEeKCTUJIbHBIE BOJIOKHA, WCTOYHMKH DSHEPTUH, OPTaHWYECKWE U MHHEpaJbHbIE YAOOpeHus,

JIEKapCTBEHHbBIE U KOCMETUYECKHE Tpenaparhl, ObITOBast XMMHUSI, MAaT€pHaJIbl U3 UCKYCCTBEHHBIX U

CUHTETHUYECKUX BOJIOKOH.

3ammra: [lpencraBieHue pe3yabTaTOB peIICHHWs] Keic-3amad B GopMe MHUHH-TOKIaAa

(romyckaeTcst MCIoJIb30BaHNe IrpaMuecKUX U NPE3eHTAIlMOHHBIX MaTepHajioB)
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTACIATITAHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTE€PUAJIBHO-TEXHUYECCKOMY odecnevYeHun1o

Jns peanuzanuy OporpaMMbl IUCHUIUIMHBI MPEIYCMOTPEHBI CIENYIONINEe MOMEUICHHUS:
y4eOHBIN KaOMHET XUMUH, BKITFOYAst YICOHYI0 XUMUIECKYIO 1a00paTopHIo.
Oo6opynoBanne y4eOHOro KaOmHera (HArsgHBIC MOCOOMs): HAOOPHI IIAPOCTEPIKHEBBIX
MoJIeJIell MOJIEKYJI, MOJIENTM KPUCTANTHYECKUX PEHIETOK, KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BELIECTB
W/WIM KOJUJIEKIIMU TMOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHUHEpajoB, Tabnuiia MeHeneesa,
y4ueOHbIe (UITBMBI, TU(PPOBBIE 00pa30BaTEIBHBIC PECYPCHI.
Texnuueckue cpeacTBa 00y4eHUsi: KOMIIBIOTEP C YCTPOICTBAaMU BOCIPOU3BE/ICHUS 3BYKa,
MPUHTEP, MYJIBTUMEANA-TIPOCKTOP C IKPaHOM, MYJIbTHMEIUIHAs TOCKA, yKa3Ka- MPE3eHTep I
Mpe3eHTaIH.

O0opynoBanne 1adoparopuu H padounx MecT jJJadopaTopuu

CHeIII/IaJII/I3I/Ip0BaHHaﬂ Me0eJIb U CHCTEMbI XpaHCHUSA

1 | Crox nabopaTopHBI JEMOHCTPAITMOHHBIH (C 3aIUTHBIM, XUMOCTOHKHAM U TEPMOCTONKHM
IOKPBITHEM, PAaKOBUHOH, TOABOJAKOW W  OTBEJCHHEM  BOJAbI, CAHTEXHHUKOM,
IEKTPUUECKUMH PO3ETKaMH, aBTOMAaTaMH aBapUMHOT0 OTKJIIOUEHHMsI TOKa)

2 | Cton nabopaTOpHbII 1eMOHCTPALMOHHBIN C HAJICTPOUKOH (C 3aLIUTHBIM, XMMOCTOMKUM U
TEPMOCTONKUM TTOKPHITHEM )

3 | Cton yuyeHMYEeCKMH J1a0OpaTOpHBIA, pPEryaupyeMblii 1O BbICOTE (C 3alUTHBIM,
XUMOCTOUKUM M TEPMOCTOUKUM TIOKPBITUEM, PAKOBHUHOUN, OOPTUKOM IO HAPYKHOMY
Kparo, IIOBOAKOM M OTBEIEHHUEM BOJAbl, U CAHTEXHUKOHN)/CTON y4yEeHHUYECKHUH,
peryaupyeMblii 1Mo BbICOTE (mpuUOOpeTaeTcss TOJBKO MPH HAIWYHH CHEIHATBHOTO
71a60PATOPHOTO OCTPOBHOT'O CTOJIA) (1O KOIUUECm8Y 00yYaouuxcsl)

4 | Ctyn y4YeHHUECKUM (no Koauvecmsy ooy4arouuxcs,)

5 | OrHerymuTens

6 | Jocka xiaccHas/PenpcoBasi cucremMa C  KJIacCHOM W WHTEPAKTHUBHOM  JTOCKOU
(mporpamMmHOe oOecredeHne, MPOEKTOp, KpelyIeHHs B KOMIUIEKTE)/MHTEPaKTUBHON
MaHeNbIo (MMPOrpaMMHOE 00eCIIeYeHNE B KOMILJIEKTE)

7 | CToa ¢ SsmuKaMu AJ1s1 XpaHeHUs1/TyMOoi (pabouee mecmo npenodasameris)

8 | Kpecno odpuchoe (pabouee mecmo npenooasamess)

9 | Jlocka mpobOxoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) JUIsl 3aTEMHEHUS] OKOH

11 | lkad BBITSKHON TAaHOPAMHBIN

12 | llIxad nys xpaHeHUs y4eOHBIX MOCOOMIA

13 | AnTeuka yHUBepcaIbHAs JJ1s1 OKa3aHHUS NEPBOM MEIUIIMHCKOW TOMOIIIN

TexHn4yeckue cpeacrsa

1 | MuorodyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED

2 | IHTepaKTUBHBIA MPOTPAMMHO-AINMAPATHBI KOMILIEKC MOOWJIBHBIN WM CTaIlMOHAPHBIN
(mporpammHOe obecrieueHue, MpoeKTop, KpermieHre B komiuiekTe)/PenbpcoBas cuctema ¢
KJIACCHOM M MHTEPAKTHUBHOM JTOCKOH (MpoTrpaMMHOE oOecrieueHne, MpoeKTOp, KPETUICHHE
B KOMILJIEKTE )/ HIHTEPAaKTUBHON MaHeJ b0 (IporpaMMHOe 00ecrieueHHe B KOMILJIEKTE)

3 | [lepcoHanbHBI KOMITBIOTEp C Tepudeprueii/HoyTOyK (JIMIIEH3NOHHOE MPOrPaMMHOE

obecriedeHre, 00pa3oBaTeNbHBII KOHTEHT M CHUCTEMa 3allUThl OT BpPEAOHOCHOU
uHpopmanuy, MporpaMMHoe oOecriedeHne s HUPpPoOBOM  yabopaTopuu, C
BO3MOKHOCTBIO OHJIAH-0IIPOCa)

DJIeKTPOHHBIE CPEICTBA 00yUeHUsI

1

DnexTpoHHbIe cpenacTBa oOyudeHus/MHTepakTuBHBIe mocoOus/OHMaitH-Kypeel (10
paszdenam pabouell npocpammol)

JleMOHCTpanMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOHS
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C.HOBapI/I, CIIPaBOYHHKH, QHITUKIIONIC AU (l’lO XUMUHYECKUM HayKaM)

Kommrext IMOPTPETOB BECIIMKHUX XUMHUKOB

TTocoOus HArJIAIHOM KCIIO3ULIMHA

AWN|F

[Tepuonuueckas cucrema xumudeckux seMentoB J[.M. Menaeneesa

CHeIIHaJII/I3I/Ip0BaHHaﬂ Me0eJ b U CHCTEMbI XPaHEHUS AJsA XMMHYeCKOoii naﬁopaTopml

1 | JlaGopaTOopHBIi OCTPOBHOM CTOJ (IABYXCTOPOHHHMH, C 3allUTHBIM, XUMOCTOMKHUM H
TEPMOCTOMKHM TOKPBITHEM, HAJICTOIBEM, C TOJCBETKON M JEKTPUYECKUMHU PO3ETKaAMHU,
MIOJIBOJIKOM U OTBEICHUEM BOJIbI, U CAHTEXHUKOMN)

2 | Ctyn nabopaTOpHBIH, PEryIUPYEMBbIi IO BBICOTE

3 | Cron nabopaTopHbIi AEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOHKHAM U TEPMOCTOUKHM
MOKPBITUEM,  PAKOBHUHOM, TMOABOJKOM W  OTBEACHHEM  BOJbl, CAHTEXHUKOII,
ANIEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOIO OTKJIIOUEHUS TOKA)

4 | Cron nabopaToOpHBIN JEMOHCTPAIIMOHHBIN C HAJACTPOHUKON (C 3aIlIUTHBIM, XHMOCTOHKHM U
TEPMOCTOMKUM MOKPBITUEM )

5 | Cron ¢ smmkamu Ajst XpaHeHHs1/ TyMOon

6 | Kpecno opucnoe

7 | OrHerymuTenb

JleMoHCTpanMoHHOe 000pyA0BaHKe H IPUOOPHI 1Jisi KaONHeTa H JIadopaTopum

1 | Becsl anektponusie ¢ USB-niepexo1HUKOM

2 | CTonuk noabeMHBIH

3 | Henrpudyra nemoHCTpanmoHHas

4 | llltatuB 1eMOHCTPALIMOHHBIN

5 | Annapar aJig NpoBeJeHUs] XUMUYECKUX peaKuil

6 | Anmapar Kunmna

7 | OBouomeTp

8 | I'openka yHuBepcagpbHas

9 | IIpubop Ay WIUTIOCTPALlMK 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX pEeakIHUil OT ycIoBHH
OKpY>Karolleu Cpeibl

10 | HaGop nuist aiexTponnsa 1eMOHCTPAIIMOHHBIH

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

12 | ITpuGop At OKUCIEHUS COIUPTA HAJ MEJHBIM KaTaJIlu3aTOPOM

13 | ITpuGop aJist OTydEHUS TATIOUTOATKAHOB JCMOHCTPAIIMOHHBIN

14 | ITpuGop A5 noJy4yEeHUs! paCTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka a5 QUIBTPOBAHHUS O] BAKYYMOM

16 | [Ipubop mnst onpeenieHnst cocTaBa BO3IyXa

17 | T'a30aHanM3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKALKEH MoKa3zaTesel

18 | IIpubop as MILTIOCTPALIMHU 3aKOHA COXPAaHEHHS MacChl BEIIECTB

19 | YcraHoBKa A5 IEPErOHKH BELIECTB

20 | bapomeTp-aHepouny

21 | HaGop [uist n3y4eHus: BOJOPOJHON SHEPTETHKH

22 | pH-MeTpsl (Oononnumenvroe apuamusHoe 000pyoosarue)

JlaGopaTopHO-TEeXHOJI0rN4YeCKoe 000py/10BaHHe /I KaOuHeTa U JadopaTopun

[Tpubop 1t moTy4eHHs TaJIOUI0ATKAHOB M CI0XKHBIX A(HPOB Ja00paTOPHBIH

Konbonarpesareinn

DNEKTPOIUIMTKA

bans koMOMHMpOBaHHAas JJabopaTopHast

Becrhr JJI CBIITYYUX MaTCpHUaloB

[TpuGop 11t mosTy4eHHs ra3oB

CrnupToBka J1abopaTopHast

MarauTtHas Memaika

OO0 |NOOAIWIN -

Muxkpockon 1uppoBoii ¢ pyKOBOJICTBOM IOJIb30BATENS M TOCOOHEM AJIs yUaluxcs
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10

Habop nis unctku onTuku

11

Habop nocynel 11t peakTHBOB

12

HaGop mocyibl ¥ IpUHAIICKHOCTEH Isl paOOTHI C MAJIBIMHU KOJIMYECTBAMHY BEIIECTB

13

Habop npunaayiexnocTelt 1 MOHTaXa NPOCTEUIINX NPHOOPOB O XUMHH

14

Ha6op nocy/iel 1 mpuHAUIEKHOCTEH U3 IponiieHa (MUKPOJIabopaTopHsl)

JlaboparopHasi xumMHuuecKasi ocy/aa Jisi KabnHeTa u JadopaTopuu

KommiekT ko6 JeMOHCTpallMOHHBIX

Ha6op npobok pe3nHOBBIX

[Tepexon CTEKJISTHHBIN

ITpobupka Bropua

IIpoGupka IByXKoJeHHAas

CoeIuHUTEND CTEKIISTHHBIN

3aXuM BUHTOBOU

3axum Mopa

OO |INO OB WIN|F-

IIInadr CUIMKOHOBBII

=
o

KomiiekT cTekJIssHHON IMOCYbI HA mnmbax ,HCMOHCTpaHHOHHLIﬁ

-
-

Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE)

=
N

KomrmuiekT u3nenwuii u3 kepamukw, Gapdopa u dasaca

=
w

Kommutekt soxex hapopoBbix

H
o~

Kommmrext MCPHBIX K0JIO Majoro o0bemMa

=
a1

KoMruiekT MmepHbIX K010

=
»

Kommuekr MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

-
\‘

Kommmrext MCPHBLIX TUJIMHAPOB CTCKIISITHHBIX

=
(00]

Kommekt BOPOHOK CTCKJIAHHBIX

=
O

KomiiekT nuneTox

N
o

KoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKIIHHBIX

N
=

KommnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHUNKOB JJIA B3BCIIIMBAaHUA

N
w

Kommext CTYIIOK C ICCTUKaMH

N
~

HaGop mmareneit

N
o1

Ha6op nunieros

N
(o3}

Ha6op uvamek Ilerpu

N
-~

TpyOka cTeksiHHAs

N
oo

DKCUKATOP

N
©

Yama KpHUCTAJJIN3AallMOHHAA

w
o

I{umnie! TUTEeTbHBIE

w
e

broperka

w
N

[TpoGupka

w
w

banka mmox PCAKTUBELI IMOJIMOTHUIICHOBASA

w
S

banka mmon PCAKTUBLI CTCKIISIHHASA U3 TCMHOI'O CTCKJIA C HpHTCpTOfI HpO6KOI>i

w
o1

HaGop CKJISIHOK 1J1s1 paCTBOPOB PEaKTUBOB

w
(o3}

ITamouka cTekiIsIHHAsA

w
by

[ltatuB nmst mpoOUPOK

w
(o0}

Kommext CpCACTB IJIA HHHHBHHyaHLHOﬁ 3alIUThI

w
©

Kommekt repmomeTpoB

o
o

CYHH/IJ'IBHaH MaHCJIb JJIA IMOCYAbI

EaN
W

OunbTpoBanpHas  Oymara/QuiubTpel  OyMaXHBIE  (OONOTHUMENbHOE — BAPUATNUBHOE
0bopyoosanue)

Mopenn (o0beMHBIE W INUIOCKHME), HATYpPaJIbHbIe O0BEKThbl (KOJLUICKIHMH, XHMHYECKHe
peakTuBbI) 1Jis KaOuHeTa U J1adopaTopuun

1

| Kommuzekt Mojieneii KpHCTaIUTHUECKHX PEIIETOK
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Mojenb MOJIeKyJIbl Oenka

Habop s MmogenupoBaHusi CTpOEHUS HEOPraHUYECKUX BEIECTB

HaGop aist MOgenmpoBaHus CTPOCHUSI OPTaHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHNA CTPOCHUA aTOMOB U MOJICKYJI

HaGop 1 MoenupoBaHUs 3JIEKTPOHHOIO CTPOEHHSI aTOMOB

KoMiuiekT koiuiekui

KoMmiaekT XuMraecKux PCAKTUBOB

O0opyaoBaHue JJaOOPAHTCKON KaOUHeTa XUMHUM

CtoJ ¢ sImMKaMu JUTIsl XpaHEHUsS/ TYMOOM

Kpecno oducnoe

Cto 1a00paTOPHBIA MOCYHBIN

CYH_II/I.TIBHaSI MaHCJIb IJId IMOCYAbI

[Hxad mist xpaHeHUs: yaeOHBIX TOCOOMIA

Hlkad n1s XxpaHeHHUs] XUMHUUECKUX PEaKTHBOB

[Ixad mns xpaHeHws 1a00PATOPHON TOCYIBI/TIPUOOPOB

[IIxad BBITSKHOMN

LOOO\ICDU'I-&OONI-‘OOO\ICDU‘I-&(DN

JlabopaHTCcKHil CTON

=
o

Ctyn n1abopaTOpHBIA, peryIupyEMBIii 110 BBICOTE

-
-

DNEKTPUUECKUN aKBaIUCTUILISTOP

=
N

Hlkad cymmnpHbIMi

=
w

Pe3uHoBbBIC ICPpUYaATKH

[EEN
NN

KoMIuiekT epiieit y1st MbIThsl J1AOOPaTOPHON OCY b

3.2. UndopMmannoHHoe obecrniedeHne peajnu3alui MPorpaMmMbl

Jns peanuzanMd MOpOrpaMMbl JTUCHMIUIMHBL OUWOIMOTEYHBINM (OHJ 00pa3oBaTEIbHOM
OpraHM3ali UMEeT TEeYaTHbIE W AJICKTPOHHBIE YYEOHUKH, MOMYIICHHbIE K HCIONb30BAHHUIO MPU
peanu3anuu  00pa30BATENBHBIX MPOTPAMM  CPEIHEro  MPOQPECCHOHAIBHOTO  00pa3oBaHUs,
peann3yeMbIx Ha 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHHUs.

OcHoBHasi InTepaTypa

1. AHdunorenora, M. B. Xumusa: y4eOHMK ¥ TPAKTUKYM Ui CpEIHEro
npodeccuonansHoro oOpazosanus / M. B. Audpunorenosa, A. B. babkos, B. A.IlonkoB. — 2-¢
u3 ., uctp. u gon. — Mocksa: M3parensctso FOpaiit, 2022 — 291 c.

2. llleronuxuna, H. A. Obmas xumus: yueonuk mist CIIO / H. A. leronuxuna, JI.B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2021 — 164 c.

3. Huxonbckuif,A.b. Xumus:ydeOHUK M NMPaKTHUKYM Uil CPEeJHEro MpodhecCHOHaIbHOTO
obpazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3zf.,nepepad. u gon. — Mocksa:
N3 parensctBo FOpaiit, 2022 — 507 c.

4. Xumust: yaeOHHK s cpenHero npodeccuonansaoro oopasosanus / FO. A.JleGenes, I
H. ®anees, A. M. I'ony6es, B. H. lllanoBair; mox o6meid pexakiueii I'. H.daneesa. — 2-¢ u3g.,
nepepab. u gon. — Mocksa: U3narenscto FOpaiit, 2022 —431 c.

JlonoJTHUTeIbHAS JTUTEPaTypa

1. Xumus. 10 xnacc. Yriyonéunsiii yposens : yueouux/ B.B. Epemun,H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna. —M.: [Ipocsemenue, 2022 —
446, [2] c.: un.

2. Xumusa. 11 xmacc. YruyOnénuelii ypoenb : yueOHuk/ B.B. Epemun,H.E.

Ky3bmenko,A.A. JIpo3nos,B.B. Jlynun; nox pen.B.B. Jlynuna. [Ipocsemenue, 2022 — 478, [2]
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3. Xumus. Yraybnennsrii ypoBerb. 10—11 kmaccel: pabouas mporpamma k auHun Y MK
B.B. Jlynuna: yue6Ho-meTonuueckoe nmocooue / B.B. Epemun,A.A. Jlpoznos, 1.B. Epemuna,
D.10. Kepumon. — M.: Jlpoda, 2020 — 324, [1] c.

4, Meroanveckoe mocobme k yueOHuky B. B. Epemmna, H. E. Ky3smenko,B.H.
Tepenuna, A. A. Jlpo3noBa u np. «Xumus. YriayOneHHbli ypoBeHby». 10 kmace B.B.Epemun,
A.A.Jlpo3nos, .B.Epemuna. — M.: JIpoda, 2020-339 c. : um.

5. Meroanveckoe mocobue k yueOHuky B. B. Epemmna, H. E. Ky3bemenko, A.
A.Jlpo3noBa u ap. «Xumust. YriayonaeHHbI ypoBeHb». 11 kiace / B. B. Epemun, A.A./[po3aos,
N.B. Epemuna, H.B. Bonkosa. — M.: JIpoda,2020 — 423 c. : u.

6. I'ycea, E. B. Xumus mis CIIO: yueOno-meroamueckoe nmocodue / E. B.I'ycea, M. P.
3uranmmuna, 1. U. KynukoBa. — Kazans: KHUTY, 2020 — 168 ¢. —ISBN 978-5-7882-2792-4.
—  Texkcr: oanextponHsld // JlaHb : 2JIeKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/196096 (mnataobpamenus: 14.10.2022). — Pexum moctyma: s
aBTOPH3. IIOJI30BATEIICH.

7.YepuukoBa, H. FO. Xumus B 10CTYIHOM H3JI0KEeHUU: ydeOHOe mocobue mms cro / H.
1O0. YepaukoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2022 — 316¢. — ISBN 978-5-
8114- 9500-9. — Texkcrt: anmekTpoHHbIH // JlaHb: 31eKTpOHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/195532 (maraoOpamenus: 14.10.2022). — Pexxum nocrtyna: uis
aBTOPH3. MOJIb30BATEIICH.

8. lLlepuuupina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBuunpina, A. . AnapHeB. —
HoBocubupck: HI'TY, 2020 — 92 ¢. — ISBN 978-5-7782-3345-4. —TexkcT: 2JIEKTPOHHBIN //
Jlanb: snexkTpoHHO-OMOMMoTeunas cucrema. — URL:https://e.lanbook.com/book/118505 (mata
obOpamenusi: 14.10.2022). — Pexum goctyna: AJisi aBTOPHU3. MOJIb30BaTENEH.

9 bnunos, JI. H. Xumus: yue6nuk mis CIIO / JI. H. brnunos, W. JI. Tlepdunosa,T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021 — 260 c¢. —978-5-8114-7904-
7.—Texkcr:

AEKTPOHHBIN//JIaHb: 2 IeKTPOHHO-OUO IO TEUHAS cucTema. — URL:
https://e.lanbook.com/book/167183 (mara obOpamienus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. NIOJI30BATEIIEH.

10. T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHUra a5 npemnogaBaTens: yued.-MeTo.
nmocooue. — M. Axkanemus, 2020 - 332 c.

11. Yepnukosa H. 0., Memepsikosa E. B. Pemaem 3agaun o XuMuu caMOCTOSITENBHO:
yuebHoe nocobue / H. FO. Yepnukona, E. B. Memepskosa — Cankrt-IlerepOypr: Jlans, 2022 —
328 c. 12. PesnukoB B. A. COopHUK ynmpa)kHEHUH U 3a7ad MO0 OPraHU4YeCKOW XUMHH: ydeOHOoe
nocodue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021 — 226 c.

13. Kanyctuna A. A., Xampuenko U. T'., Jlubanos B. B. O0mas u Heopranumdeckas
xumust. [Tpaktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanos — Cankr-IlerepOypr:
Jlanb, 2020 — 152 c.

14. T'abpuensu O.C. Xumus: yued. ans crya. npod. yueb. 3aBenenuit / O.C.I'abpuensH,
N.I'. Octpoymos. — M., 2020.- 256 c.

15. Ta6puensn O.C. Xumus 1151 npodeccHii U crenuanrbHOCTEH TEXHUYECKOTro npoduis:
Y4eOHHK TSI CTYA. YUpexaeHui cpea. npod. oopazosanus / O.C.I'abpuensn, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : M3narensckuit HeHTp«Akaaemus», 2020 — 272 c.
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HNHTepHeT-pecypcnbl

1. hvsh.ru — Xypuan «Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nekumu no xumuum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
3. Hay4HO-mOmyNsSIpHBIA MPOEKT «DIEMEHTHI OONBIION HAyKU»((U3HKA, XUMUSI, MATEMATHKa,

aCTPOHOMHSI, HAYKH O >KU3HH, Hayku o 3emuie). HOBOCTH HayKH, KHHTH, HAy4HO- MOIYJISPHBIC
CTaTbH, JICKIIUH, SHIIHKJIONCINH.

4.  http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4HO-TIONYJISIPHOTO KypHAIa
«ITorennmai». — pasnen «XuMHus».

5. http://gotourl.ru/4785 (http:/www.hij.ru/)CaiiT Hay4HO-IIOMYJIAPHOIO >KypHaia

«XUMHS U KU3HDBY.

6.  http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpbiTas 9JIEKTPOHHAS
6ubmoreka xummuueckoro moprana «Chemnet», conmepXuT ydeOHbIE W WH(POPMAIMOHHBIC
MaTepuaIbl TSt IIKOJIEHUKOB u yUYHTENEeH.
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4. KOHTPOJIb n OIHEHKA PE3YJIbTATOB OCBOEHMUA

OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

KoHTponb M oOuLEHKa pe3ynbTaTOB OCBOEHMsI 00I1e00pa30BaTeNbHON IUCLIUIUINHBI
PacCKpBIBAIOTCS 4epe3 JIUCIHILIMHAPHBIC pEe3yNbTaThl, HampaBieHHbIE Ha (OPMHUpPOBAHHE
o0Immx u npodeCCHOHATIBHBIX KOMIIETCHIINH 1o paznenam
U TeMaM COJIep>KaHus y4eOHOTro MaTepuania.

Oomasi/npodeccuonanbHast

THun oeHoYHbIX

Paznen/Tema .
KOMIIeTeH I MeponpusiTHil
OK 01. Beibupatb cioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tema 8.1 YcTHbIM onpoc
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Pemenue pacuétHbix 3a1a4
CpeJ/ICTBa IMOUCKa, aHAIM3a U 1.6,1.7 HaOnmronenue 3a Xxonom
WHTEpIpeTanuy UHPOPMaLIUU, U Tema 2.1,2.2 BBITIOJIHCHUS TIPAKTUKO-
UH(pOpPMaIMOHHBIC TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 OPHUEHTHPOBAHHBIX 3aaHUI
BBITIOJTHEHMS 33124 PO ECCHOHATBHON Tema 5.2-5.4 [IpencraBnenue
NEATEILHOCTH Tema 6.1 pe3ynabTaToOB
Tema 7.1 IIPAKTUYECKUX U
Tewma 8.1 71a00paTOPHBIX padoT
OK 04. Tema 1.7 [IpoBeneHne XUMHUYECKOTO
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 9KCIIEpUMCHTa
paboTaTk B KOJIEKTHBE U KOMAH/Ie Tema 4.1, 4.2 Beimonxenue
Tema 5.2-5.4 KOHTPOJIbHBIX
Tema 6.1 pabor 1o
Tema 7.1 paszaenam IUCHUTLIHBI
Tewma 8.1 OreHka caMoOCTOSITEIBHO
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 BBITIOJTHEHHBIX 3alaHUN
OKpYKarolleu Cpeibl, Tewma 5.1 3amura penieHus Kec-
pecypcocOepexeHuo, MpUMeHsITh 3HaHus | Tema 8.1 3aja4 (c yuyeToM Oymayiiei
00 MU3MEHEHUH KIIMMAaTa, TPUHITUTIBI poQeCCHOHAIBHON
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO JeSITETbHOCTH)
JIEWUCTBOBATh B YPE3BbIYANHBIX CUTYALIHSX. Brimmonnenue 3aganuii
IIPOMEKYTOUHON
IK 1.1. Tema 1.7. aTTeCcTaluu
BoImonHATh mWTyKaTypHbIe pabOTHI IO Tema 1.6.
OTJIEJIKE BHYTPEHHHUX U HAPYKHBIX Tewma 2.1.
MTOBEPXHOCTEN 3/IaHUN U COOPYKEHUI. Tema 5.1.
Tema 5.2.
Tema 8.1.
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