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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIHUIIIWHBI «XUMUST»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3zoBaTeabHoi nmporpammbl CIIO

O6uieoOpazoBaTenbHas TUCHUILUIMHA «XUMUS» SIBIAECTCS 00s3aTEIbHON YaCThIO
00111e00pa30BaTENHHOTO 1IMKIIa 00pa30BaTeIbHON MporpaMMbl B cooTBETCTBUHM ¢ DI'OC
CIIO no cnemuanbHoctd 23.02.01 Opranu3anusi nepeBO30K W yIpaBiieHHEe Ha
TpaHcnopre (10 BUAAM).

[IpuknagHoOii MOAYJh BKIIOUAET pazzen 8 «XuMus B ObITY U IPOU3BOICTBEHHON
NEeATEeIbHOCTU YEJI0BEKAY, KOTOPBIi peanuzyercs TUISt BCEX
npodeccuil/crnennaibHOCTE METOJOM PEIICHUSI KEHCOB, CBS3aHHBIX C DKOJIOTUYECKOU
0€30MacHOCThI0O U OLIGHKOM  TOCJIEJACTBUNA  OBITOBOM M MPOU3BOACTBEHHOM
NEeSATEIbHOCTH,  COOTBETCTBYIOLIEH  oTpaciasM  Oyaymiedl  npogeccuoHalIbHOU
JEeSATETLHOCTH 00YYaIOIUXCsl.

1.2. Ileqin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

Conepxanue MporpaMMmbl  00IIe00pa30BaTEIbHON  JUCHUIUIMHBL — « XHAMHS)
HaIpaBJICHO HA IOCTUXKEHUE CIICTYIOIINX IeJIei:

- dbopMUpOBaHHE CHCTEMbl XHMHYCCKMX 3HAHMW Kak BakKHeHIen
COCTaBJISIFOLIENM €CTECTBEHHO-HAYYHOW KApPTUHBI MHpPA, B OCHOBE KOTOPOM JIEXKaT
KJIFOYEBbIE MOHATHUSA, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKa
HayKd, YCBOGHHME W  I[IOHMUMaHWE  CYIIHOCTH  JOCTYIHBIX  000O0IIeHUN
MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJICHHE C WCTOpUEM WX pPa3BUTUA U
CTaHOBJICHHS;

— dbopMHpoOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOIAaX MO3HAHUS
BEIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOMMMBIX MJisi TPUHOOPETEHUs yMEHUM
OPUEHTUPOBATHCSA B MHPE BEIIECTB W XHUMHYECKUX SIBJICHUN, HMMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUN U CIIOCOO0B JCATEIHHOCTH, CBA3AHHBIX C HAOIIOACHUEM
U OOBSICHEHHMEM XUMUUYECKOTO SKCIEPUMEHTa, COOJIOJICHUEM IMpaBmwii 0€30MacHOro

oOpalleHusI ¢ BEIECTBAMM.




3agauyu AMCUMIVIMHBI:

1)  cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTCKAHHS XUMHUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOIIEH Cpelie, a TaKKe UX CBS3b C LIEIOCTHOW HAy4YHOU
KapTUHOU MUpPA U APYTUMHU €CTECTBEHHBIMU HAyKaMH;

2)  Ppa3BUTb YMCHHUsS COCTaBJIATH (POPMYJIbI HEOPTAaHHMUYSCKUX U OPTaHUYCCKHX
BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKINM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATD
pe3yNbTaThl XUMHUECKHUX IKCIIEPUMEHTOB,

3)  chopmHupoBaTh  HABBIKM  IMPOBEICHHS  NPOCTEHINNX  XUMHYCCKUX
AKCIIEPUMEHTAJIbHBIX UCCIIEI0OBAHUNA C COONIOACHUEM MPaBUI 0€30MaCHOr0 00OpaIeHUs
C BEUIECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHHUEM;

4)  pa3BUTh YMCHHS HAXOJUTh, aHATU3UPOBATH U UCIIOJI30BATh HHPOPMAIHIO
XUMHUYECKOTO XapakTepa W3 pa3iuyHbIX WH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOUAs
y4eOHYI0 JTUTEPaTypy, HayuHble MyOJUKallUU U UHTEPHET-PECYPCHI;

5)  chopmupoBaTh  yMeHHS ~ TNPOTHO3MPOBATH  TIOCJIEACTBUS  CBOECH
AESTENIPHOCTH M XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX MPOIECCOB,
YUUTBIBasi BO3MOKHBIE SKOJIOTMUECKHE U COLMAIbHbIE BO3CHCTBYS;

6) cdopmMHpoBaTH TOHUMAHHE 3HAYMMOCTH JOCTH)KCHUN XUMHYECKOW HAyKH
U TEXHOJIOTHH 11 Pa3BUTHS COIMAIBLHON M TPOM3BOJACTBEHHOW chep ¢ yMEHHEM
IPUBOJUTH IPUMEPHI UX IPUMEHEHUS B PA3JINYHBIX cepax KU3HU.

1.2.2. Ilnanupyemsblie pe3yJabTaTbl OCBOCHHsSI 001Ie00pa3oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue oO0IIe0Opa3oBaTeyibHasg IUCUUILIMHA «XUMUS» HMEET MpHU
dopmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHBIX B

aKTyaJlM3UPOBAHHBIX OrocC CIIO o npodeccun/crnenuarTbHOCTH.




Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

JMCuMIIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

O6mue?
JIMYHOCTHBIE Pe3yabTaThl JA0JGKHBI OTPakaTh B
yacTu:
TPYAOBOT0 BOCIHIUTAHUSA:
— TOTOBHOCTh K  Tpydy, OCO3HAaHHE  IIEHHOCTH
MacTepcTBa, TPYAOoIIo0ue;
— TOTOBHOCTH K aKTI/IBHOﬁ NCATCIIBHOCTHU

TEXHOJIOTUYECKOW M COLMAJbHOW HAaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh M
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpEeC K pa3iaudHbIM cepam mpodeccruoHaaIbHOM
JIeATEIILHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITEIILHO (DOPMYITHPOBATH U AKTYaTH3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHAaBNUBAaTh  CYHIECTBEHHBIH  NpPU3HAK WU
OCHOBAaHUA  OJId CpaBHCHHA, KJ'IaCCI/ICbI/IKaI_[I/II/I u
0000MIeHHS;

OTIpeeTISATh eIn JIeATEeITLHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SBICHUSX;

3aJaBaTb

JucuuninHapHbie pe3yJibTaThl 10/LKHBI OTPAakKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIBTYPHl JIMYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOM MJid pelIeHHs] MPaKTHYECKUX
3aa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
JJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, BAJIECHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIMHEHUs, OUOJIOTMYECKU
aKTHBHBIE BellecTBa (YIJIEBOIBI, JKUPbI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJEKYJSPHbIE
COEMHEHMS, KPUCTAIIIMYECKAs PELIETKA, TUIIbBl XMUMHUYECKHUX

peakuuii (OKHCTHTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIMH HMOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAS
JUccouMranus,  OKHCIWTENb, BOCCTAHOBUTEIb, CKOPOCTh

! O6ume pe3synbTaThl OCYLIECTBIAIOTCA B COOTBETCTBHH C JIMYHOCTHBIMU M MeTanpeaMeTHeIMu pesyibTatamu ®TOC COO (ITpuxas Muno6prayku Poccun ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00IIe00pa3oBaTeIbHAS TUCIUILINHA.
2 [IuCUUIUTHHAPHEIE PE3YIbTaThl OCYIIECTBIAIOTCS B COOTBETCTBHH C TPeOOBAaHMAMY K NPEAMETHEIM pe3ynbTaTaM 0asosoro yposss (IIP6), ycranosneansimu ®IOC COO (TIpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ cOXpaHEHHUEM HCXOTHOW HyMepaIny.




— BHOCHUTb KOPPCKTUBBI B ACATCIIbBHOCTb, OLICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEJISIM, OLICHUBATh PUCKU
MOCIICACTBHH JICATSIIBHOCTH.

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

— BJAJETh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBLCKON U
HpOCKTHOﬁ ACATCIBbHOCTH, HaBbIKaMU PAa3pCUICHUA
npo0em;

— BBISBJIATH IMPUIUHHO-CIICACTBCHHBIC CBsA3U u
AKTyaJIu3upoBaTh 3aady, BBIABHUIAaTb THUIIOTE3Yy €€
pelleHHsI, HAXOJUTh apryMEHTHI JUIsl JOKa3aTebCTBA
CBOMX YTBEPXKICHMH, 3aJaBaTb NapaMeTpbl H
KPUTEPHUH PELICHUS;

— AHAJIM3UPOBATH MMOJYUYCHHBLIC B XOAC PCIICHHA 3ala4n

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh 170:¢
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— YMCTb HNCEPCHOCUTL 3HAHUA B IIO3HABATCIIBHYIO U
MMPAaKTUYICCKYHO o0iactu KHU3HCACATCIIBHOCTH.

XUMUYECKOM PEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpHUsI XUMHYECKOIO CTPOEHHUS OpraHMYeCcKHX
BemectB  A.M. bBytiepoBa, Teopusi 3JIEKTPOJIUTUYECKOU
nyccoumnanuu, nepuoanueckuid 3akod .M. Menaeneena, 3akoH
COXpPaHEHHUS MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK
XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMICTBaX, COCTaBe,
MOJIy4eHUH W O€30IaCHOM  HCIIOJIb30BAHMU  BaKHEHIIMX
HEOPraHUYECKUX M OPraHWYeCKUX BEIIeCTB B OBITY U
MIPAKTUYECKON JEATEILHOCTH YEIOBEKA;

IIP6 03. chopMUPOBAHHOCTh YMEHHIl BBISBISATH XapaKTepHBIC
NPU3HAKK W B3aUMOCBSI3b W3YUYCHHBIX MOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIIME IOHATHUS TMPU ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB M HX
NIPEBPAILCHH; BBISBIATh B3aMMOCBS3b XUMUYECKUX 3HAHHUM C
MOHSATUSMU U MPEACTABICHUSMU IPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIH30BATH
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIYHApPOIHOTO
COK03a TEOPETUYECKON M NMPUKIAJTHON XUMUU U TPUBUAJIbHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHJICH, TIUIEpHH,
dbenon, dopmanbaerua, yKCycHas KUCJIOTa, TJIHUIUMH, yrapHBINA
ra3, yrJIEKUCJIbIA Ta3, aMMMaK, ramieHasi U3BECTb, HeralieHas
W3BECTh, TMHUThEBAas COJA W JPYTHUX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKHUX M OpPraHUYeCKHX BEUIECTB, YpaBHEHUS
XUMUYECKUX PEaKIHUid, OOBSICHATh WX CMBICI; IOJITBEPKIATh
XapaKkTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH H 3aMUCIMH YpPaBHEHUN
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHMHA  YCTAaHABIWBATH
MIPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYEeCKHUX u
OpPTraHWYECKUX BEIIECTB K OMPEACIICHHBIM KjIaccaMm U Tpymam
COCIMHECHUM, XapakTepU30BaTb HX COCTaB M BaKHEUIIUE
CBOMCTBA; ONpeACIIITh BUBI XUMHYECKUX CBsI3el
(koBaneHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOIHAs), THIIbI




KPUCTAJUIMYECKUX  PEIIETOK KJ1accu(UIpoBaTh
XMMHYECKHE PEaKIUH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHI MPOBOIUTH PACUETHI 110
XMMHYECKUM (OpPMYJIaM U YPaBHEHUSAM XUMHUYECKUX PEAKIUH C
UCTOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOMIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0O0BbemMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCTIONIb30BAaTh CHUCTEMHBIE XUMHYECKHUE 3HAHHS ISl TPUHSITUS
pelIeHi B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHHUCM.

BCIIECTB;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIIAH
uHbopMaluu U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE pe3yJabTaThbl

AOJIZKHBI  OTpa’kKaTb B

yacTu:
IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILIECTBEHHOW MPaKTUKHU, OCHOBAaHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHNUE S3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYpPbl KaK CpEACTBA B3aUMOJECHCTBUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUDA.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsBJaanenue

YHHBEPCAJIbHBIMHA y4eOHBIMHU

NMO3HABATEJIbHBIMU JeHCTBHAMM:
B) padora ¢ ungopmanmeii:

BNIQJICTh HAaBBIKAMU TONyYeHUs WHGOpMALUU U3
UCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSATEIHHO
OCYIIIECTBIIATh IOWCK, aHAIW3, CUCTEMATH3AIMI0 W
WHTEpIpeTani0 WHOOPMAIIUU Pa3INYHBIX BHUIIOB U
dhopm mpecTaBIeHNUs,

CO3J1aBaTh TEKCTHI B PA3IUYHBIX (pOpMATaX C YUETOM
Ha3HA4YeHUS HMHPOPMALMK M IEJIeBOH ayIUTOpPHUH,

JucuuniauHapHubie (MpeIMeTHBIE) Pe3yabTaThl M JIOJLKHBI
0TPakKATh:

[P0 06. BnaseHre OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIIECTB M XMUMHYECKUX SIBJICHUHN (HAOIIOJCHUE, W3MEPCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI MO
XUMHYECKUM (DOpMyITaM B ypaBHEHUSM XUMHYECKHUX PEAKIIHA C
UCTIONB30BaHUEM (PU3UUECKHX BEIWYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0Obema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHYECTBAa BEIIECTBA,
WCIOJIb30BaTh CHCTEMHBIC XUMHUYCCKHE 3HAHUS JUIS TIPUHSATHUS
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C
BEIECTBAMH U UX MIPUMEHCHHEM;

IIP6 08. cdhopMupPOBaHHOCT, YMEHHHA IUIAHUPOBATH U
BBITIOJTHATh ~ XUMHYECKHHA  JKCIIEPUMEHT  (TpeBparieHus
OpPTaHMYECKUX BEUIECTB MPH HArpeBaHHUH, MOJyYEHHE ATHIICHA
W W3y4YCHHE €ro CBOWCTB, KAa4YeCTBCHHBIC pEaKIUU Ha
aNbJIETH/IbI, Kpaxmal, YKCYCHYIO KHCIOTY; JIeHaTyparus
OCJIKOB IIPH HAIPEBAHUH, [IBETHBIC PEAKIIMH OCJIKOB; IIPOBOIUTH
peakuuMd HMOHHOTO OOMEHa, OmpeneisTh Cpeay BOJHBIX
pacTBOPOB, KAYECTBEHHBIEC peaklMK Ha Ccyibdar-, kapOboHaT- U
XJIOPU/I-AaHUOHBI, Ha KaTHOH aAMMOHHS; pemiaTth
SKCIEPUMEHTANbHBIE 3aJadyd 1o TeMaMm "Metamibl" u




BbIOMpas ONTUMANbHYIO (GOpPMY TNPEACTABICHUS U
BU3YyaJIHM3allUY;

— OIICHMBATh JOCTOBEPHOCTb,
uHpoOpMalUM, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOPMaM;

JICTUTUMHOCTH
IIpaBOBbBIM n

— BJAJeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JUYHOCTH.

"Hemertayibl") B COOTBETCTBMM C IpPaBWJIAMHU TEXHUKHU
0e30macHOCTH  mpH  OOpamieHMd €  BEIIECTBaMH |
7a00paTOpHBIM 00OPYIAOBAaHUEM; MPEACTABIATH PE3yJIbTaThl
XMMHYECKOTO OJKCIIepUMEeHTa B ()OpMe 3amuch ypaBHEHHI
COOTBETCTBYIOLIMX peaKuuid U (OPMYIHPOBATH BBIBOABI Ha

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. cdhopMHUPOBAHHOCTL YMEHHUS  AHAIU3UPOBATH
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  Pa3HBIX

UCTOYHUKOB (CpeACcTB MaccoBoi mHpopmanmu, ceth MHTEpHET
U IpyTHe).

OK 04. D¢ddexrTuBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JInuHOCTHBIE Ppe3yJbTAThI

YacTH:

rPaskIaHCKOr0 BOCTIMTAHUS:

— TOTOBHOCTh BECTU COBMECTHYIO [€ATEIbHOCTh B
MHTEpecax rpaskJaHCKOTo O0IIecTBa;

— YyMEHHE  B3aUMOJCHCTBOBAaTh C  COLMUAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBHHM C WX (PYHKIUSIMU U
Ha3HAYCHHUEM.

MeTtanpeaMeTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

nefiCTBUAMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh " HCIIOTh30BaTh MpENMYyIIEeCTBa
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— TMpUHUMATh  LEIM  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHA,
pacnpeneniarTb poii C YYETOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJbHBIMH  PeryJATUBHBIMHU

NeCTBUAMMU:

r) NIpUHSATHE ce0s M APYTUX JHOIeH:

AOJIZKHBI  OTpa’kKaTb B

,}II/ICIII/II[J'[I/IHaprIe (l'[peI[MeTHI)Ie) pe3yjJbTaTbl U J0J/IKHBI

0TPakKATh:
P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBINIOJIHATh ~ XUMHYECKUH  OKCIIEPUMEHT  (IIpeBpalleHUs

OpraHMYECKUX BEUIECTB IIPU HArpeBaHHUH, MOJIyYEHHE ATHIICHA
U H3Y4EHHE €ro CBOMCTB, KAa4eCTBEHHBIE pEAKIUM Ha
anbJIeru/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JIeHaTyparus
O€JIKOB MPH HAarpeBaHMM, [IBETHbIE PEaKLIUU OEIKOB; POBOIUTh
peakuuu HOHHOrO OOMEHa, OIpeneisTh Cpeny BOAHBIX
pPacTBOPOB, KAUYECTBEHHBIE PEAKIIMU Ha Cynb(dar-, kapOoHAT- U

XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS; periaTh
SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam "Mertamisl"
"Hemetamnbl") B COOTBETCTBHUM C MpaBWJIAMHU TEXHUKU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BELECTBAMU |

7a00paTOPHBEIM  O0OpPYIOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3yIbTaTOB.




MIPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX JIOJEH TpU
aHaJIM3€e PE3YJIbTATOB JICATCILHOCTH;

MPU3HABaTh CBOE IPaBO W IMPaBO APYrUX JIIOACH Ha
OIUOKHU;

pa3BUBaTh CIOCOOHOCTh TOHMMATh MHUpP C IO3UIUHU
JPYTOro YeoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSITH 3HaHUsI 00
W3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYyaIHsIx

JIMYHOCTHBIE pe3yabTaThbl

AO0JIXKHBI  OTPaKaThb B

yacTu:
IKOJOI'HYEeCKOro BOCIIMTaAaHUA:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
[IOHUMAaHHUE BIUSHUA  COLMAIBHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIbHOU

Cpensl, OCO3HaHME  IIOOAIBHOIO  XapakTepa
9KOJIOTUYECKUX MPOo0IieMm;
IJJAHUPOBAaHUE M OCYILECTBICHHE JEHCTBHM B

OKpYXKarollled Cpele Ha OCHOBE 3HAaHUA LeleH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE NCHCTBUM, NPUHOCALIUX BpEX
OKpY>Karollen cpele;

yMEHUE IIPOTHO3UPOBATH

JKOJIOTUYECKHE  ITOCIEACTBUSA
JENCTBUMN, IPEAOTBPALATh UX.

HeOJIaronpusITHbIE
NPEIIPUHIMAEMBIX

MeranpeameTrHsblie pe3yabTaThl J0JIKHBI 0TPAXKATh:

OsBJaanenue

YHHBEPCAJIbHBIMH Y4eOHBbIMH

IMMO3HABaTCJIbHBIMU IleﬁCTBHﬂMH:
B) padorta ¢ undopmManmeii:

WCIIONB30BaTh  CPEICTBAa  WH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUA B  pEHICHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c COOITFO IEHHEM

TpeOOBaHUI HIPrOHOMUKH, TEXHHKU OE30MaCHOCTH,
THTHCHBI,  PECypCOCOEpeKEHHUs,  TMPABOBBIX U

JucuuniauHapubie (NMpeaIMeTHbIE) Pe3yJabTAaThl JI0JKHBI
0TPakKATH:

IP6 01. chopMupOBaHHOCTh NPEACTABICHUA: O XMMHYCCKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpA, POJIHU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIUMOM MJid pelIeHHs] MPaKTHYECKUX
3a/1a4 ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3/I0POBBIO U IPUPOJHOM Cpee;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COOJIOJATh IpaBHIIa
9KOJIOTHUECKH IeJeCO00pa3HOro TMOBEACHHUS B OBITY U
TPYIOBOM JEATEIHLHOCTH B IIEJIAX COXPAHEHHS CBOETO 37]0POBbS
U OKpYXAlollell MPHUPOAHON Cpenbl; YYUTHIBATh OMACHOCTh
BO3JICHCTBUSI HA KUBBIC OPTraHU3MBI OINPEICICHHBIX BEIICCTB,
MOHMMAasE CMBICII  TOKaszaTeis TMpPeAeNbHON  JIOMyCTUMOI
KOHIICHTPAIHH.




3TUYECKUX
0€30I1aCHOCTH.

HOPM,

HOpPM

UHPOPMAITMOHHOH

23.02.01

I1K1.2
Opranu3oBbIBaTh
paboTy mepcoHana 1o
BBITTOJIHEHUIO
TpeOoBaHUI
obecriedeHust
0e30macHOCTH
MEPEBO30K M BBHIOOPY
ONITUMAITEHBIX
peleHwuii mpu paborax
B YCIOBUSIX
HECTaHapTHBIX u
aBapUIHBIX CUTYyalUH.

- ¢(hOpMUPOBAHHOCTD MPECTABICHNUS 00 OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTepuanax (MeTalljibl, CIIaBbl, TOJIUMEPHI,
KOMITO3ULIMOHHBIE MAaTEpPHAIIb);

- chopMHpPOBAaHHOCTH TPEICTABICHHUS O MPUHIUIAX PAOOTHI
XUMHUYECKUX UCTOYHUKOB TOKA;

- chopMHPOBAHHOCTH MPEJICTABICHUS O BUAAX
YIJ€BOIOPOAHOIO TOILJIUBA.

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUS O KOPPO3IUH METAIUIOB H
Croco0ax 3alIuThl OT KOPPO3UH MOABUKHOIO COCTaBa

YKEJIE3HBIX JI0POT;
- chOpMHpPOBAHHOCTh TMPEACTABICHUS O IPOBOJHUKAX
3JIEKTPUYECKOI0 TOKAa M JAMAJIEKTPUKAX, UX HUCIOJI30BAHUU B

JKEJIE3HOAOPOKHON OTPACIIH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl

yacax
O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 78
Conepixanue y4eGHOro MaTepuasa 68
BT. 4.:
TEOPETHUUECKHUE 3aHATHS 40
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 8
NPHKJIATHOr0 MOAY.JIs)°
BT. U..
TEOPETUYECKHE 3aHATHS 8
IMpomexyTounas arrecTanus (KOMIUICKCHBIN TU(PPEpSHINPOBAHHBIN 5
3a4er)
[IpodeccnoHalbHO-OPUEHTHUPOBAHHOE COJIEPIKAHIE 41 %

3 TIpodeccHoHaNbHO OPUEHTHPOBAHHOE COJEPKAHME MOMET OBITH PACTIPENEIEHO MO pasjienam (Temam) WM
CKOHIIEHTPUPOBAHO B pazeine [IpukianHoit Moays.
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumenoBanue Conep:kanne y4e0HOro MaTepua/a (0CHOBHOE M NPo(hecCHOHAIBLHO opueHTHpPoBannoe)’, | O0bém | DopMupyembie
pa3iesioB U TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 68
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xxanue yue0HOro MaTepHaJia 2 OK 01
OcHoBHBIE XUMHUYECKUH AJIeMEHT. ATOM. SIIpo aTroMa, U30TOMBI. DJIEKTPOHHAS 000J0UKa. DHEPTreTUUECKHE
XUMHMYECKUE MOHATUS |ypOBHH, HOAYPOBHH. ATOMHbIC opOHTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pachpee/ieHUs 1
U 3aKOHBI, CTPOECHHE |3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DIIEKTPOHHAA
aTOMOB ~ XMMHYECKMX |KoH(uUrypaius aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
3JICMECHTOB IIpakTHYecKkue 3aHATHS
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO
YPAaBHEHUSAM XUMUYECKHUX PEAKLIUI».
OTtHocuTeIbHBIE aTOMHAsi U MOJEKyJsipHas Maccel. MonsipHas macca. KoinyecTBo BeliecTsa. 1
MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOcHUTENbHas
IUIOTHOCTh ra30B. PacueTsl 1o ypaBHEHUSIM XUMUYECKUX pEaKLUUi ¢ MCIOJIb30BAaHUEM MacCOBOM
JTOJIA BEIIECTBA, 00beMa (HOpMaIbHBIEC YCJIOBHS) Ta30B, KOJWYECTBA BEIIECTBA.
Tema 1.2. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH u ([Ipaktudeckas padora Ne2. «M3ydeHne meprHOAMUECKUX 3aKOHOMEPHOCTEH U MX B3aMMOCBSI3U CO IIK 1.2
ITeproguaeckast CTPOCHHEM aTOMOBY.
cucremMa XuUMHUYECKUX |[lepmoamueckass cuctemMa xummudeckux sneMeHToB .M. MenneneeBa. CBsi3b NEPUOAMYECKOTO
sanementoB  JI.  W. |3akona u [lepromuueckoii CHCTEMbl XHUMHUYECKHUX DJIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHUS
MenzeneeBa, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHSI CBOMCTB XHMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMH 2

c COBPEMEHHOMN
Teopuen CTpOEHUs
aTOMOB

IPOCTBIX M CJIOKHBIX BELIECTB MO IpynnaMm U nepuogam llepuoanueckoil cucreMbl. 3HaueHHE
NEPUOANYECKOr0 3aKOHAa W CUCTeMbl XUMHuYeckux siemeHToB JI.MI. MenpaeneeBa B pa3BUTUU
HaYKH.

VYcTaHoBIIEHHE CBSI3M MEXKAY CTPOEHHEM aTOMOB XMMHYECKHMX JJIEMEHTOB M MEPUOJANYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX COEAMHEHUN B COOTBETCTBUU C NOJIOKEHUEM

# ObpazoBaTesbHas OPraHM3alus BIPABE CAMOCTOSTENLHO ONPEAEIATh T10C/IE0BATENLHOCTD U3YYEHHS PA3EIOB U TeM, BXOJAIIUX B HUX, A TAKKE IepepacnpeiesaTh KOIMYECTBO
4acoB JJIsl OCBOCHUSI 00yUaIOUIMMUCS YIeOHOT0 MaTepuala, ¢ y4eToM JIOTHKH (GOpMHUPOBaHHUS UCHUILUTHHAPHBIX PE3YJIbTATOB, OOLIMX U MPOPECCHOHATIBHBIX KOMIIETCHIIHH,
MEXIPEIMETHBIX CBSI3€H ¢ IPYTUMH TUCITUTUIMHAMHI 0011e00pa3oBaTebHOTO U 00IIenpodecCHoHaIbHOTr0 IuKIIoB yaeoHnoro miana OIT CITO.
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HepHOZ[I/I‘ICCKOﬁ cucteMbl. Pewenue npakmuKo-opueHmupo6arHblx meopemuiecKux 3a0anull Ha
xapakmepusayuro XumudeckKux 3J1emMeHmos «Memannuueckue / Hememaniuyeckue ceouUCmMed
XUMUHECKUX DIEMEHMO06 6 COooOmeemcmeuu ¢ UX SJ1eKMPOHHbIM CMPOEHUueM U Nnol0NCEHUEM 6
nepuoduueczmﬁ cucmeme XumMudeCKux 31emeHmaoe ﬂH Menoeneesay.

Tema 1.3.

Crpoenue BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

CrpoeHnue BeniecTBa. XuMudeckas CBsi3b. BUipl XuMHUECKOH CBsI3U (KOBaJIEHTHAsl HENOJISIpHAsl U
HOJISIpHAsi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJIEHTHOH XHMHYECKOM
cBsi3u  (OOMEHHBIH ¥  JOHOPHO-AaKUENTOpHBIA). Bomopomnas  cBsf3b.  BaneHTHOCTb.
OneKTpOOTpULATENBHOCT. CTENEHb OKUCIIEHU. IOHBI: KATUOHBI ¥ aHUOHBI.

HpaKaneCRue 3aHATHSA

[TpakTueckas pabota Ne3. «CTpoeHue BelecTBa U MPUPOIa XUMUUECKOM CBSI3N».
Jlemoncmpayus mooeneti Kpucmaiiudeckux pewemor. UOHHOU (XA10pud Hampus), amoMHOU
(epagpum u anmas), MoneKyIAPHOU (VeNeKUcavlli 2as, uoo), Memaiiuyeckol (Hampui, MasHut,
MeOb). PemeHne NMpakTHYECKUX 3allaHUi Ha COCTABJICHUE AJIEKTPOHHO-TpapUUecKuX (GopMmyt
aseMeHTOB 1-4 nepuoos.

OK 01
I1IK 1.2

Tema 1.4.
Knaccudukanus,

51 HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Conep:xxanue yueOHOT0 MaTepHaJia

Knaccudukanust HeopraHudeckux BemecTB. HomeHkiatypa HEOpraHM4ecKux BemecTB (OKCHIBI,
TUAPOKCUBI, KHUCIOTHI, CONHU). Bewecmea MONEKYIAPHO2O U HEMONEKYIAPHO20 CHPOECHUSL.
Aepecammuvie cocmosanus eewjecmsa. Kpucmaniuveckue u amopghHvie Geujecmea. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. [UNbl KPUCMANIUYECKUX PEUlemoK (AmomMHas, MOAEKYIAPHAS,
UOHHASA, MemalIudeckas). 3a8UcUmMocms CEOUCMEA 6eujecms Oom Muna KpUcmaiiuieckou
DeueémKu.

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Ned. «HomeHkI1aTypa HEOPTaHUYECKUX BEILIECTBY.

Pemenne npakTudyeckux 3alaHuil o KiaccuuKaluy, HOMEHKIIAType U XUMUYECKUM dopMyiaM
HEOPraHMYECKUX BEIIECTB pA3JIMYHbIX KJIAccoB (yrapHbIil ras, YIJIEKHCIBIM ra3, aMMHAaK,
raiieHass M3BECTb, HETalleHas HW3BEeCTb, NMUThEBAs COJa M JAPYTUX): Ha3BaHHUS BEIIECTB IO
mexxayHapoanoit (MIOITAK) wnm TpuBHMaabHOM HOMEHKIAType M COCTaBlieHHE (HOPMYJIbI
XUMHYECKHX BEIIECTB, OMNpENEIeHHe MPHHAUIeKHOCTH K Kiaccy. [louck wmHpopmanuu mo
Ha3BaHUAM, UJCHTU(UKATOPaM, CTPYKTYPHBIM (opMyiaM. AHAJIN3 XUMHUECKOW HH(MOpMAIH,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HHQoOpMaiuu, ceTb MHTepHET u

Apyrue).

OK 01
OK 02
IIK 1.2

Tema 1.5.

Conep:kanue y4eOHOT0 MaTepuaJia

OK 01
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Turnet XUMHYECKHUX
peakuui

Xumuyeckass peakius. Kriaccuduxamuss XMMHYECKMX peaklMii B HEOPraHUYEeCcKOoW W
OpraHMYECKON XHUMHUHU. 3aKOHbl COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IpPEBpallleHUs
SHEPIUM NPU XUMHUYECKUX peaKIUsaX. OKUCIumenbHo-60CCMano8umenshble peakyuu’. YpagHeHusl
OKUCNIEHUSA-60CCIMAHOGNICHUA, ~ CMeNneHb  OKUCNeHUs,  OKUCAUmelb U  B0CCMAHOBUMEND,
OKUCIUMENIbHO-80CCMAHOBUMENbHbIE PeaKyuu 6 Hnpupooe, NpOoU3BOOCHBEEHHLIX NpPOUeccax u
HCUBHEOESAMENLHOCTNU OP2AHUIMOB.

1IK 1.2

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakimii. XUMHUYECKOE
paBHOBECHE

Conep:kanue y4eOHOT0 MaTepHuaJia

Ckopocmb  peaxyuu, ee 3A8UCUMOCIb OM PA3IUYHBIX (DAKMOPOB: NPUPOObL Peazupyroujux
sewecms, KOHYEHMpAyuu peasupyrowmux eeujecms, memnepamypvl u niowaou peaxyuoHHOU
nogepxnocmu. Tennogvle d¢ghghexmuvl XumMuieckux peakyuii: 3K30- U IHOOMepMuyecKue peaxKyuu.
OOpatumble peakiuu. XuUMHYecKoe paBHOBecue. @MakTopbl, BIUAIOUIME HA COCTOSHUE
XUMHUYECKOTO PaBHOBECHS (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pEaKIMH, JIaBJICHHE,
temneparypa). [Ipunnun Jle Hlatense.

HpaKaneCRue 3aHATHSA

[TpakTiueckass pabota NoS. «BnusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON
peakuum».

Pewenue npaxmuxo-opueHmupoganHvix 3a0auuii Ha aHaIu3 GAKmMopos, GIUAIWUX HA
UsMeHeHue CKOpoCmu XuMuyeckou peaxyuu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW peaklHUH OT
NPUCYTCTBUS KaTajll3aTopa Ha MPUMEPE pa3JI0KEHUs IEPOKCHIA BOAOPOAA C TMOMOUIBIO
MUOKCHUJIa MapraHila ¢ KaTaja3pl. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi Ha
npuMmenenue npuHiuna Jle-lllarense mis HaXOXIEHUS HAMpaBICHHS CMEIICHUS PaBHOBECHUS
XUMUYECKON PEaKIuy U aHaIN3 (DAKTOPOB, BIUSIONIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.

OK 01
OK 02
1IK 1.2

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIIUTUIECKON
JACCOLHAIIN 51
HOHHBIN 00MeH

Coaep:xanue yueOHOro MaTepHaJia

Pacmeopwi. Buovl pacmeopog no codepicanuio pacmeopennoz2o eewecmed. Pacmeopumocme.
Ilonamue o Oucnepcuvix cucmemax. HMcmunnvle u KoONIOUOHble pacmeopwl. Maccosas 00
sewecmea 6 pacmeope. Ilonamue o 600opoonom nokazamene (pH) pacmeopa.
Onexmponumuyueckas ouccoyuayus. Cunvuvie u caabvie INeKMpoIumyl, HedNeKMpoIUmbl.
Peakiiun noHHoro ooOMeHa.

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota Nel «IIpuroroBienue pacTBOpPOB».

IIpucomosnenue pacmeopos 3a0aHHOU MACCOB0U 00/eli pacmMBOPEHHO20 Beujecmsd, nposeoenue
peaxyuti UOHHO20 0OMeHa, onpeoeieHue cpedbl PAcCmMBEOPO8 8eUieCms ¢ NOMOUbIO YHUBEPCANbHO2O0
uHOUKamopa (Kucias, HeumpanivHas, welouHas). 3aJaHus Ha COCTaBJICHHE HMOHHBIX pPEaKIMi.

Pewenue NPAKMUKO-OPUEHMUPOBAHHbIX pACUYEmMHblX 3a0anull Ha pacmeopbsl, UCNONb3yemMble 6

OK 01
OK 02
OK 04
OK 07
1IK 1.2
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ObIMOBOU U NPOU3BOOCMBEHHOU Qe IMEIbHOCU YeN08eKd.

0O0600menue,
cUCTeMaTH3alUs n|O0o001IeHNe, cucTeMaTH3ausl U KOPPEeKIus 3HaHuil (1o paznery 1) 1
KOPPEeKIUsi 3HAHUIA.
KonTpouabHasi padora|CTpoeHue BelecTBa U XUMUUECKHE peakiuu (1o paszueny 1). 1
1
Pa3nen 2. Heopranmueckasi xumusi 10
Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJia 8 OK 01
Ousuko-xumuyeckue | Memannwi. llonoxxenue weramioB B Ilepuogmdeckoil cucteMe XHUMHUYECKHUX JJIEMEHTOB. OK 02
CBOICTBa Oco0eHHOCTH CTPOEHUSI JIIEKTPOHHBIX O000JOYEK aTOMOB MeTauioB. Oobwue @usuueckue OK 04
HEOPraHUYECKUX ceoticmea memannos. Cniasbl mMemanios. DNeKMPOXUMUUECKUL PO HANPINCEHUL Memailos. lIK 1.2
BEILIECTB Xumuueckue c80UCMBA BANCHEUWUX MEMALN08 (Hampui, Kaaul, Kaioyul, MacHul, aniroOMUHuUL, 2

YUHK, XpoM, Jicene30, MeOb) u ux coedunenuti. ObOwue cnocobvl NOIYYeHUs Memaiios.

Ilpumenenue memannos 6 Ovimy, mexHuKe, NPOMBIUIEHHOCMU, 6 M.4. NpU OpP2aHU3aAYUU

nepeso3oKx.

Hewmeramnsl. [lonoxxenne HemeramnoB B Ilepuonndeckoil cucreMe XUMUYECKUX iieMeHToB J[.M.

MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAIIIOB. AJUIOTPOIHS

HEMETAJUIOB (Ha MpHUMEpe KUcaopoaa, cepbl, ¢ochopa U yriaepoaa). XUMUYECKHE CBOMCTBA U

MPUMEHEHNE BaKHEUITNX HEMETaUIOB (TaJIOTeHOB, cephl, a30Ta, pocdopa, yriepoaa u KpeMHHS) 2

U UX COCAMHCHUU (OKCHJIOB, KHCJIOPOJCOJEPKANINX KHCIOT, BOJOPOIHBIX COCIUHCHHIA).

Ilpumenenue saxcheiuiux HeMemaniiog U ux cOeOUHeHull 8 Oblmy U NPOMbIULIEHHOCTU, 8 M.Y. NPU

Op2aHU3ayUulU Nepeso3ox.

IlpakTHYeckHe 3aHATHA

[Tpaktudeckass pabora Noe 6 «XuWMHUECKHE CBOICTBA OCHOBHBIX KIJIACCOB HEOPTaHUYECKHX

BEIIECTB

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIIOB, THIPOKCHIIOB,

KHCIIOT, cojieli u Jnp.). ['eHeTWdeckas CBsA3b HEOPTaHWYECKUX BEIIECTB, NMPUHAICKAINX K 2

paznuuyHbIM KiaccaM. CocCTaBlieHHE YPaBHEHHM XMMHYECKUX PEaKUUW C y4yacTUEM MPOCTHIX U
CIIOKHBIX HEOPraHMYECKMX BEUIECTB, XapaKTEPU3YIOUIMX HX CBOWCTBA. 3aKOHOMEpPHOCTHU B
W3MEHEHUU CBOWCTB TPOCTHIX BEIIECTB, BOJAOPOAHBIX COCAMHEHHH, BBICIIUX OKCHJIOB H
TUIPOKCHUJIOB.
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[TpakTuueckas padota No7. «PacdeTbl 0O XUMHUUECKUM YPAaBHCHHSIM».

Pacuérbl macchl BemecTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WU
00BEMY OIHOTO M3 YYaCTBYIOIIUMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIMM, €CJIM OJHO M3 BEUIECTB MUMEET NpUMeECH. Pewenue npakmuxo-
OpPUEHMUPOBAHHBIX 3A0AHUL HA CBOUCMBA, COCMA8, NONyYeHue U 0e30nacHoe UCHOIb308aAHUE
BANCHEUUUX HEOP2AHUUECKUX 8euecms 8 ObImy U NPoGhecCUuoHanIbHOU 0esamenbHOCU Yel08eKd, 6
M. 4. NPU OP2aHU3ayUU NePe8o3oK.

Tema 2.2. Conep:xanue yueOHOTo MaTepHaJia OK 01
Wnentuduxanus JlaGopaTopHbie 3aHATHS OK 02
HEOPraHHICCKNX JlaGopaTtopHnas padora Ne2 «MneHTrudukanys HEOPraHMIECKUX BEIIECTBY. OK 04
BCHICCTB Pemenue sKkCriepiMEHTAIBHBIX 3a/1a4 110 XUMUYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO
paclo3HABaHUIO M TIOJIYYCHUIO COCIMHEHUN METauIOB U HEMETauloB (B3auMOJCHCTBHE
THJPOKCH/IA TIOMUHHS C PAacTBOPAMHU KHUCIOT M miejouei). MneHTudukamnms HEOpraHUUECKHX
BEIIECTB C MCIOJb30BAaHUEM HX (PUIUKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknmii. KauecTBeHHble peaknuu Ha cyinbdar-, KapOOHAT- W XJOPHUI-aHUOHBI, Ha KaTHOHBI
METAJIJIOB U KATHOH aMMOHHUSI.
O0o001€eHHE,
cucTeMaTH3alms, O06o0611eHne, cucTeMaTu3alus, KOppeKLus 3HaHui (1o pazzaeny 2)
KOppeKUus 3HAHMIA.
KonTtpoabHasi padora|CBolicTBa HEOPraHMYECKUX BeLECTB (TI0 paszeny 2).
2
Pa3nea 3. Teoperndeckue 0OCHOBbI OPraHU4eCKOM XUMHUH
Tema 3.1. Copepxanue yueOHOIro MaTepuasa OK 01

Knaccudukanms,
CTpPOEHUE "
HOMEHKJIaTypa
OpraHUYeCKUX BEUIECTB

IIpeamer opraHM4ecKoOil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAUYCHHE B IOJYYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopus CTpOeHHUs opraHudeckux coeauHeHuid A.M. byrtneposa, eé
OCHOBHbIE NoJI0keHUsA. CTpYyKTypHBIE (OPMYJIbl OpraHMYecKUX BellecTB. ['oMonorus, nzomepusi.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX: KPATHBIE CBSA3U, G- U TT-CBSI3H.

[IpencraBinenne o kinaccuukaly OpraHUYECKUX BemlecTB. HoMeHkiaTypa opraHMYecKHX
COEMHEHUH (CucTeMaTH4ecKas) ¥ TpUBUAIbHbIC Ha3BaHUs BaKHEHIINX MpeICTaBUTENIEH KIIacCOB
OpPraHNYECKHUX BEIIECTB.

IIpakTHYeckHe 3aHATHA
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[TpakTuyeckas pabora Ne§. «3HaKOMCTBO ¢ OPraHUYECKUMU BEILIECTBAMMU.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE,
MOJICJINPOBAHHE MOJIEKYJI OPIraHUYECKUX BEILECTB, HAOIIOCHNUE U OITUCAHNE AEMOHCTPALIMOHHBIX
OIBITOB 110 MPEBPALICHUIO OPraHUYECKHUX BEIIECTB PU HarpeBaHuM (IU1aBiIeHUE, OOyTIIMBaHUE U
ropeHue). CocraBieHUe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POpPMyJT OpraHMYECKHX BELIECTB
OTZHEIBHBIX KIACCOB, HCIIOJIb3YS HMX HA3BaHMWs II0 CUCTEMaTU4YECKOW M TPUBUAIBHOU
HOMEHKJIaType (STWIEH, aueTWIeH, IIMLEpPUH, (eHos, (opMalbIeruj, YKCyCHas KHUCIOTa,
rnuH). Pacuersl mpocteiiiedt GpopMmynbl OpraHU4ecKOW MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrtana (B %).

Pa3neu 4. Yraesogopoasl 12
Tema 4.1. Conepsxanue y4eGHOro MaTepuasia 10 OK 01
YrneBoaopoabl U ¥X|[IpenenbHble YIJIEBOJIOPOABI (alKaHbl): COCTaB M CTPOEHHUE, TOMOJOTHYECKHH psan. Memawn u OK 02
IIPUPOJHBIC UCTOYHUKH |sman: cocmas, cmpoenue, @usuueckue u Xumuyeckue ceoUcCmea (peakyuu 3sameweHus u 2 OK 04
20peHust), noayuexue U NpUMEHeHUue 6 Oblmy U NPOMBIUIEHHOCIUY, 8 M.4. NPU OpeaHu3ayuu lIK 1.2
nepeso3okK.
HenpenenbHble yrieBo0po bl (ATKEHBI, ATKAIMEHBI, aIKHHBI).
AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTUUECKUIN psIi. Dmuien u NnponuieH: cocmas, CmpoeHue,
Qusuueckue u xumuueckue ce0UCmea (peakyuu 2UOPUPOBAHUs, 2AJI02EHUPOBAHUS, 2UOPAMAYUL, 2
OKUCNIeHUs U NOIUMEPU3AYUL) NOTYUeHUe U NPUMEHEHUe.
Anxaduenvi: 6ymaouen-1,3 u memunoymaouen-1,3, xumuyeckoe cmpoeHue, ceolicmea (peakyus
noaumMepusayuu), npumerenue (051 CuHme3a NpUpoOHO20 U CUHMEMUYeCcK020 Kay4yKa U pe3utbul).
AJKMHBI: COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUU paAn. Ayemunen: cocmas,
Xumuueckoe cmpoeHue, usuueckue u Xumuyeckue couUcmea (peakyuu 2UOPUPOBAHU, 2
2aN02EHUPOBANUS,  2UOpamayuu  20peHus),  NoayyeHue U  HpuMeHeHue  (UCMOYHUK
BbICOKOMEMNEPAMYPHO20 NAAMEHU OJisl CBAPKU U PE3KU MEMANos).
ApomaTthueckue yriaeBoJaopossl (apeHsl). BeH301 M TONyoJNI: cOCTaB, CTPOCHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMU TaJOTCHUPOBAHUS UM HUTPOBAHWSA), MOJyYE€HHUE W MPUMEHEHHE. )

TOKCUYHOCTH ApCHOB (BJ'II/IHHI/IC OcH30J1a Ha OpraHnu3m I-ICJ'IOBCI(El). I'eneTnueckas CBS3b MCKIAY
YrJI€BOAOPOAaMHU, NPUHAMJIC)KAIIUMHU K PA3JIMYHBIM KJIaCCaM.
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Ipupoonvle ucmounuku yene6o0opo0os. Ilpupoousiii a3 u nonymusie Hegpmsanvle eazvl. Heghmov u
eé npoucxodicoenue. Cnocobvl nepepabomku Hepmu: nepecoHKd, KpeKuHe (mepmuyecKuil,

Kamanumuyeckui), nupoaus. IIpooykmwvl  nepepabomxu  Hepmu, ux npumMeHeHue 8 2
npomviuLieHHocmu u 8 6vimy. Kamenusiii y2onv u npodykmel e2o nepepabomxu.
Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 02
Qusuko-xuMuyeckue |JlaGopaTopHblie 3aHATHS OK 04
CBOMCTBA JlaGoparopnas pabota Ne3 «CBOHCTBa YTICBOIOPOIOBY.
yriieBoaopoaoB TpuBnanbHass u MEXAYyHapoJaHas HOMEHKJIATypa, XUMHYCCKHEC CBOMCTBA, CIIOCOOBI MOJIy4eHUS 2
yriieBoAOpoaoB. [lonydeHue 3TUIEHA M U3YYEHHUE €ro CBOWCTB. MoOJeIHpOBaHUE MOJEKYT U
XMMHYECKUX TPEBPAICHUN YIIeBOaA0po0B (Ha MpUMepe 3TaHa, STUJICHA, AlleTHJICHA U 1p.) U
raJIOr€HONPOU3BOIHBIX.
Pasnen 5. Kucsiopogocoaep:kamme oprannyecKue coeinHeHu s 14
Tema 5.1. Conep:xanue yueOHOT0 MaTepHaJia 2 OK 01
Crnuptsl. denoun [penenbHbIe OHOATOMHBIC CIIUPTHI (METAHOJ M ATAHOJ): CTPOCHHE, (PU3NYCCKUE U XUMUYCCKUEC OK 07
CBOWCTBa (peakluu C aKTHMBHBIMH METaJUlaMH, TaJOreHOBOJOPOJaMU, TOPEHHE), MPUMEHEHHE.
Bonoponnbie cBsizu MeXIy MoJeKyidamMu cnupToB. Pusnonoruyeckoe AeMcTBHE METaHosla U
ATaHOJA Ha OPraHU3M YeJIOBEKa.
MHOroaroMHbIe CIUPTHI (ITHICHIIIUKOIb U TIMICPUH). CTPOCHHE, (PU3NYECKUE U XUMHUYCCKUE
CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METallllaMM, KadeCTBEHHAs peakuus Ha 2
MHOT0aTOMHBIE CNUPTHI). PUNOJIOTUYECKOE AEWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue
[JIMIEPUHA U STUIEHTIIUKOJIS.
®enon. CTpoeHHe MOJEKYJbl, (U3NYECKHE M XHUMHUYecKue cBoicTBa (eHona. TokcHyHOCTH
deHona, ero GU3NOIOTHIECKOE ICHCTBUE HA OPTaHU3M 4esoBeka. [Ipumenenue denona.
Tema 5.2. Conep:xanue yueOHOTo MaTepuaJia 4 OK 01
Anpaerumpl. Anprerupl ¥ KeTOHBI ((popManbAerujl, aneTajabAerujl, aleToH): CTpoeHue, (u3NYecKue Hu OK 02
KapOoHOBBIE KUCTIOTEL. |XMMHYECKAE CBOMCTBA (pEaKIMM OKUCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEaKIHH), 2 OK 04

CrnoxHble 3¢upbl

IMOJIYYCHHUC U ITPUMCHCHUC.
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OnHOOCHOBHBIE IIpelelibHble KapOOHOBBIE KHUCJIOTHI (MypaBbUHAasT M YKCYCHas KHCIOTBI):
CTpoeHue, (u3nyeckre W XUMHYECKHe CBoiicTBa (0OIIME CBOWCTBA KHCIOT, pPEaKIUs
sTepudUKanM), IojlydeHMe U npuMmeHeHue. CrTeapuHOBas U OJIEMHOBas KHUCJIOTHI Kak
NPECTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOIIleE IEUCTBHUE.

Crnoxnble 3QHUpBI KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['HMApOIHN3 CIOKHBIX 3upoB. Kupsr.
I'mapoinns xupos. Ilpumenenue xupoB. bronoruyeckas posb KHUPOB.

Tema 5.3. Conep:xanue yueOHOT0 MaTepHaJia OK 01
VYrneBojabl VYrneBoabl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, AM- U MOjdHcaxapupsl). [mroko3za — OK 02

MPOCTEUIINKA MOHOCAXapu: OCOOCHHOCTH CTPOCHHS MOJICKYJIbl, (DU3NYECKUE U XUMHUYECKHE OK 04

CBOICTBA TIIIOKO3bI (B3aumojeiictBue ¢ ruapokcuaoM wmenu (II), oxuciieHme aMMHauyHBIM

pactBopom okcujna cepebpa (1), BoccranoBieHue, OpoKeHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJIE,

NPUMEHEHHE TJIFOKO3bI, OWOJIOTHYECKAash pOJIb B JKU3HEICITEIBHOCTH OpPraHM3Ma YeIOBeKa.

@otocuHTe3. PPYKTO3a KAK N30MEP TIFOKO3BI.

Caxapo3a — mpeJCTaBUTENb JAUCAXapHUIOB, THIPOJIM3 Caxapo3bl, HAXOXKICHHE B MPUPOJC U

IPUMCHCHUE.

[Tonucaxapuapl: KpaxMal M IEJII0J03a Kak MpUpOJHbIe monuMmepbl. CTpoeHue Kpaxmaia u

EJUTIOJIO3BI, (PU3UYECKHE M XMMHUYECKHE CBOMCTBA Kpaxmaa (THIPOJIN3, Ka4eCTBEHHAs PEaKIIHs C

HOJIOM).
Tema 5.4. Copepxanue yueOHOIro MaTepuaa OK 01
DUBNKO-XUMHUUECKHUE OK 02
CBOMCTBa TlpaKkTHYeCKHEe 3aHATHS OK 04

KHUCJIOPOI0COAEPKAIINX
OpraHNYeCKHUX
COEeIUHEHUN

[Tpaktuyeckas pabora Ne9. «HomeHknarypa  KHCIOPOJOCOJAEPKAIIUX  OPraHMYECKHX
COEIUHEHUN.

TpuBnanpHass W MeEXIyHapoJHAas HOMEHKJIaTypa. PenieHue mNpakTUYECKUX 3aJaHUM 1O
KJaccu(uKaluy, HOMEHKIAType U  XMMUYEeCKUM  (opMyjaM  KHCIOPOJCOJEpPKALIUX
OpraHMYECKHUX BEUIeCTB pa3lW4HbIX KjaccoB. [lowck wHGpoOpManumu 1O  Ha3BaHUSM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (hopMynaM. AHaIN3 XUMUYECKOH MH(OpMAINH, MOIy4aeMOi
U3 pa3HbIX UICTOYHHUKOB (CpesICTB MaccoBoi nH(popMalnu, cetb IHTEepHET u Apyrue).

[TpakTiaeckass padora NelO. «Xumudeckue M (PU3NISCKUE CBOMCTBA KHCIOPOIOCOICPIKAIIIX
OPTraHUYECKUX COCTUHEHUSI.
CocraBreHue cXeM peakiuuid (B TOM 4YHCIE IO TMPEIIOKEHHBIM IIeMOYKaM IPEBPAICHHN ),
XapaKTePU3YIONIMX XUMHUYECKHE CBOMCTBA W CMOCOOBI TONYYEHUS KHCIOPOAOCOAEPIKAIINX
OPraHNYEeCKUX COCTUHECHUM.

19




[IpoBenenue, HAOMIOJACHHE W OINMCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB. TOPEHUE CIIUPTOB,
Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKucieHue dtaHosa okcuaom wmeau (I1)),
MHOT0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuiepuna ¢ ruapokcuaom meau (1)), ampaerumos
(oxuciieHHe aMMHa4YHbBIM pacTBopoM okcuga cepedpa(l) u  ruppokcumom  memm (I,
B3aMMOJICHCTBHE KpaxMalia C MOJIOM), H3y4UCHHE CBOMCTB paCTBOPa YKCYCHOW KHUCIIOTHI

Pasjen 6. A3oTcoaep:kaiye opraHudeckne coeIMHeHUus

I

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxu

Conep:kanue y4eOHOT0 MaTepuaJia

AMWHBI: METWJIAMUH — TPOCTEHIIUN TPEJICTABUTEb aMHUHOB: COCTaB, XMMHUYECKOE CTPOCHUE,
(bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE.

AMHMHOKHUCIOTH Kak aM@oTepHble oOpraHuyeckue coeauHeHus. DU3ndyeckne M XUMUUYECKHE
CBOMCTBa aMHUHOKHUCIOT (Ha TpUMepe TJWIKHA). buoilormyeckoe 3HAYEHHE aMHUHOKHCIIOT.
ITerrtuael.

benku kak mpuponHsie monuMepsl. llepBuuHasi, BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.
XVMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ICHATYPAllMs, KAYCCTBCHHBIC PEAKIINK HA OCITKH

benku kak mpuponHsie moiuMepsl. llepBuuHasi, BTOpUYHAST U TPETHYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIU3, JIEHATypalMs, KAa4eCTBEHHBIC pEaKIMu Ha OenmKu
Habnroenue u onucanue TeMOHCTPAIMOHHBIX OIBITOB: JEHATypallus OelIKOB MPH HarpeBaHUH,
[IBETHBIC PEAKIIUU OEITKOB.

OK 01
OK 02
OK 04

Pazgen 7. BbicOKOMOJIEKYJIsIpPHBIE COeIMHEHHUSI

Tema 7.1.
IInacTmaccel.
Kayuyxu. Bonokna

Conep:xanue yueOHOTo MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[Tpaktiueckast pabora Nell. «CuHTre3, aHanu3 U KilacCHUPHUKAIUS BBICOKOMOIEKYISIPHBIX
COCTUHEHUIN)

OcHoGHble  NOHAMUSL — XUMUU  BbICOKOMOJIEKYJISIPDHBIX ~ COCOUHEHUU:  MOHOMep,  NOoauMep,
CMPYKMYPHOE 38€HO, CMeneHb HNOAUMepusayul, CcpeoHssi Moaekyisapuas macca. (OcHosHbie
MemoObl CUHME3A 8bICOKOMONEKVIAPHLIX COCOUHEHUU — NOIUMEePU3aAYUsL U NOJUKOHOEHCAYUS.
Os3naxomneHue ¢ 006pazyamu NPUPOOHBLIX U UCKYCCMBEHHBIX BOJOKOH, NIAACMMACC, KAYYYKO8:
NIACMMACCHL (NOIUIMUTIEH, NOJUNPONULEH, NOTUBUHUIXTIOPUO, NOJUCMUPOT), HAMYPALbHLIL U
cuHmemuyeckue Kayuyyku (0ymaoueHoswvlii, X10pONpPeHOoBblli U  U30NPEeHOBblll), BOJIOKHA
(HaTypaibHBIe (XJIOMOK, INepPCTh, IIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalPOH U JIAaBCaH).

OK 01
OK 02
OK 04
1IK 1.2

KonTpoabHass padora

3

CTpyKTypa 1 CBOWCTBA OPraHMYCCKUX BEIIECTB (110 pa3zaenam 3-7).
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IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHNE (COMePKAHUE TPUKJIIATHOTO MOIYJIs1)

Pa3jien 8. Xumusi B ObITY H IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  1podecCHOHAIBHON
JIESITEILHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Ipasuna sxonocuuecku yenecoobpazno2o noeeoers 8 Obimy u mpyoosoi desmenvrocmu (6 m.u.
ApU Opeanu3ayUU Nepeso3oK) 6 Yelsx COXPAHEHUs C80e20 300P06bs U OKpYICcalouell NPUpOOHOU
cpeobl, ONACHOCHb 8030€UCMEUsT HA JICUBble OP2AHUIMbL OP2AHUYECKUX 6eUecms OMOeNbHbIX
KAaccos (yeneeo0opoosbl, Cnupmol, Qenovl, X10popeanuyecKue npouzsoonvle, aiboe2udvl u op.),
noKazameinb npeodeibHO OONYCMUMOU KOHYEHMPAyuu U e20 UCHOIb308AHUe.

XuMHUSLT ¥ 3/I0pOBbE UEIIOBEKAa: TpaBWiia OE30MacHOrO HCIOIB30BAaHUS JIEKaPCTBEHHBIX
npernapaToB, OBITOBOM XMMHUHU B TIOBCETHEBHOM KHU3HH.

Ponv xumuu 6 obecneuenuu 5K0n02UHECKOl, SHepeemuyeckoli W TUIIEBONH 0€30MacHOCTH,
Pa3BUTUU  MEIWIMHBI, CO30QHUU HOBbIX MAMEPUAIos (6 3asucumocmu om  6uod
npogeccuonanvbHol 0esmenbHoCmu, 8 m.4. npu OP2aHu3ayuy nNepego3okK), HOBbIX UCMOYHUKOS
oHepeuu (arbmepHamusHvle ucmodnuxu sHepeuu). TIOHSITHE O HAYYHBIX METOJAAX IO3HAHHS
BEIIECTB W XuUMHYeckux peakinuil. [lpencrtaBienus o0 o0OMMX HayyHBIX MPUHIUIAX
MPOMBIIIUICHHOTO TOJYYEHHUs BaXHEWITUX BEIIECTB (Ha MpuUMepax IPOU3BOJCTBA aMMHUaKa,
CEPHOI KUCIIOTBI, METAHOIA).

Ilpumenenue xumuueckux eewjecme U MEXHONO2UN C yyemom Oyoyweu npogeccuoHanbHol
0esimenbHOCIU NPU OPeAHU3AYUU NEPEBO3OK (Peluenue Kelc-3a0ai no memam).

Ilpeocmasnenue pesynomamos pewieHus Kelc-3a0a4 6 opme MUHU-00KIAOA (OOnycKaemcs
UCNONb308aHUE 2PAPUUECKUX U NPE3CHMAYUOHHBIX MAMEPUATIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.2

IpomMeskyToUHasI aTTECTAIMS MO TUCHHILINHE (KOMIICKCHBIN rbhepeHIIMPOBaHHbIN 3a4eT)

Bcero

78
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3. pA N 0):)7 ) By PEAJIN3ALINN INPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUA: YIeOHbII KaOUHET XUMUH W/UIH y4eOHON
XUMHUYECKOH J1abopaTopuH.

OddexkTuBHOCTh TpemogaBaHus  00ME00pa30BATEILHON  TUCIUATIINHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpHUaJIbHO-TEXHHUYECKOIO
OCHaUIeHMsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLUMUILINHBI, B IIEPBYIO0 OUYEPEIb,
e€ OKCIIePUMEHTAIbHBIM XapakTEepoM, IIHUPOKAM CIIEKTPOM MPUMEHEHHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabOpaToOpHH  BKJIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh W CHCTeMBbl XpaHEHUs, TEXHHYECKHe U
AJIEKTPOHHBIE CpPEACTBA OOYy4Y€HHUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIE
nocoousi, JAEMOHCTpAIlMOHHOE O0OpyJOBaHHE U MNPUOOpPHI, JTaOOpPATOPHO-
TEXHOJIOTMYecKoe 000py/a0BaHuE, JT1abOpaTOPHYIO XUMUYECKYIO MOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHME), HATypaJbHbIe OOBEKTHl (KOJUICKIIUU, XUMHUYECKHE

pEaKkTUBbI), 000PYI0BaHUE JTAOOPAHTCKOM.

Crnennanun3npoBaHHas MedeJIb H CHCTEMbI XPaHEHHS

1 | Cron maGopaTopHBIil 1EMOHCTPAIIMOHHBIN (C 3aLTUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
AIIEKTPUICCKUMU PO3ETKAMHU, aBTOMATAMHU aBAPUIMHOTO OTKIIFOUEHUS TOKA)

2 | Cron 1ab0opaTOPHBIN 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHHYeCKU# Tab0OpaTOPHBIN, PETYITUPYEMBIH 11O BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOU, OOPTHKOM I10 HAPYKHOMY
Kparo, MOJBOAKON M OTBEIEHUEM BOJIbI, U CAHTEXHUKON )/CTOJ yUEHUYECKUH,
pEryIupyeMsblil o BbICOTE (IPHUOOPETAETCS TOIBKO MPU HATWYUH CIICIUATBHOTO
71a60PATOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECBY 00YYAOUWUXCS)

4 | Cryn yueHU4ecKul (no Koauvecmay 00yuaruuxcs)

a1

Orserymuresnb

6 | ocka knaccHasi/PenbcoBasi cucTema ¢ KIIaCCHOW U MHTEPAKTUBHOM JIOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPEIJIEHUs] B KOMIIEKTE)/HHTEPaKTUBHON
MaHeNbo (MPOrpaMMHOE 00eCTIeYeHUE B KOMILIIEKTE)

~

CToJ C sImmMKaMu JUIsl XpaHEHUs/ TYMOOU (pabouee mecmo npenooasameinsi)

8 | Kpecno oduchoe (pabouee mecmo npenooasameris)
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Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpOICTBO) J1Jisl 3aTEMHEHUS] OKOH

11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | kad nyis xpaneHus: y4eOHBIX TOCOOHI

13 | Anreuka yHUBepcaiabHas ISl OKa3aHUs IEPBON MEIUITMHCKON ITOMOIIN

TexHU4YecKHe Cpeacrea

MHOroyHKIIMOHAIHHOE YCTPOHCTBO/TIPUHTEP

HHTepakTUBHBINA MPOTPaMMHO-aNIapaTHIA KOMIUIEKC MOOUIBHBIN HIJIM CTAllMOHAPHBINA
(mporpamMmHOE obecrieueHune, MpoeKTop, KperieHne B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOM (ITporpaMMHoOe obecriedeHue, poeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHEbI0 (IPOrpaMMHOE 00eCTieYeHHE B KOMILICKTE)

[TepcoHanbHbII KOMIIBIOTED € Tiepudepreii/HoyTOyK (JIMIIEH3MOHHOE MTPOrPAMMHOE
obecrnievueHne, 00pa30BaTEIbHBIM KOHTEHT M CUCTEMA 3aIIUThI OT BPEJOHOCHOU
nHpopmaIuu, mporpaMmMHoe odecniedeHue s nudpoBoit Jadboparopuu, ¢
BO3MOKHOCTBIO OHJIAIH-OIIpOCa)

DJIeKTPOHHBIE CPEICTBA 00YYCHHS

DneKTpoHHBIE cpeacTBa o0yueHus/MIHTepakTuBHBIEC TOCcOOU/OHTAH-KYPCHI (10
pazoenam paboueil RPoSpaAMMbl)

I[eMOHCTpaIII/IOHHbIe y‘leﬁHO-HaFJIﬂI[HI)Ie nocoous

CrioBapu, CIIPaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommrext IOPTPCTOB BCIIMKUX XUMHUKOB

[TocoOus HArIIAHON DKCIIO3ULIAN

AIWN

[Tepnonnueckas cucrema xumuueckux 3semMeHToB [[.M. Menneneesa

Cneunamunponanﬂaﬂ Me0eJIb U CHCTEMbI XPpaHCHUS AJsA XMMHYeCKOoii naﬁopaToppm

1

JlabopaTopHbIil OCTPOBHOI CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITUEM, HAJICTOJIBEM, C TTOJCBETKON U JIEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKON)

Ctyn 1a00paTOpHBIM, peryJIupyeMblii 10 BBICOTE

Cton 1a00opaTOpHBIA 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAECHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMAaTAMH aBAPUIHOTO OTKIIFOUECHHS TOKA)

Cron 1abopaTopHBIi 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

o1

Cron ¢ sAuMKamMu JUis XpaHEeHus1/TyMOoi

(o]

Kpecino opucnoe

~

Orserymurens

JleMOHCTpAaIMOHHOE 060PY/I0BaHNE H NPHOOPHI 1151 KAaGHHETA U JIAGopaTOpHH

Becnl anektponnsie ¢ USB-nepexoaHnkom

Cronuk MO IbEMHBIN

IlenTpudyra neMoHCTpaImOHHAS

IIlTaTuB 1eMOHCTpPAIMOHHBIN

Anmnapar Jyuisi IpoBeIeHUs] XMMUYECKUX peakluit

Annapar Kunna

DBIUOMETP

I'openka yHuBepcaibpHas

OO |NO|OA|IWIN|F-

[Tpubop /Ui UILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIHI OT YCIOBUN
OKPYKaIOIIEH CpeIbl

10 | HaGop muis nekTposn3a 1eMOHCTPAIIOHHBIH

11 | IlpuGop A5t ONBITOB MO XUMHUU C SJIEKTPUUECKUM TOKOM (71a00paTOPHBIi)

12 HpI/I60p JJIL OKHMCJICHHA CIIUPTA HAl MCAHBIM KaTaJIM3aTOPOM

13 | IpuGop st OTydeHUS TaTOU0ATKAHOB JIEMOHCTPAITMOHHBIN
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14

[Tpubop 11 MosTydeHus pacCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka a5 GUIBTPOBAHUS O] BAKYYMOM

16 | ITpubop aJis onpeesieHns cocTaBa BO3Iyxa

17 | 'a3oananm3aTop KMUCI0pOJa U TOKCUYHBIX T'a30B ¢ HU(POBOM MHAMKALIMEH MOKa3aTenei

18 | Ilpubop ans WILTIOCTpALIMK 3aKOHA COXPAHEHHUS MacChl BEIIECTB

19 | YcTaHoBKa 1715 IEPETOHKH BEUIECTB

20 | bapometp-anepou

21 | HabGop st u3ydeHust BOAOPOJHON SHEPTETUKHU

22 | pH-metpbI (Oonoanumenvroe eapuamuenoe 06opyoosanue)
JlabopaTopHo-TexXHOJI0rH4YecKoe 000pyA0BaHMe 151 KaOUHeTa 1 J1adopaTopun

1 | [pubop nyst mosrydeHust ralouJ0ATKAHOB U CIOXKHBIX A(UPOB J1a00PATOPHBII

2 | Konbonarpesarenb

3 | DnexTporumMTKa

4 | bansg koMOMHUpOBaHHAs JIaOopaTopHAast

5 | Bechl s chimyunx MarepranoB

6 | [Ipubop ans moxydeHus razoB

7 | CnupToBka naboparopHas

8 | MarHuTHas MenIagKa

9 | Muxkpockorn 1udpoBoii ¢ pyKOBOACTBOM MOJI30BATENs U MOCOOUEM JIJISl YUAIIUXCS

10 | HaGop ju1st YUCTKHU ONTUKHU

11 | HaGop mocy bl 1sisi peakTHBOB

12 | HaGop nmocy/pl U MpUHAJUIeKHOCTEN A1 pabOThl C MAIBIMU KOJIMYECTBAMHU BEIIECTB

13 | Habop npuHaayie)kHOCTEH /7151 MOHTaXKa MPOCTEHITNX TPUOOPOB O XUMUH

14 | HaGop nmocyzsl 1 mpuHAJIeKHOCTEH U3 mponuieHa (MUKpoixadbopaTopus)

JlaGopaTopHasi XumMuueckasi ocy/aa Juisi KabuHeTa u J1abopaTopuu

1 | Kommuiekt ko6 JeMOHCTpaMOHHBIX

2 | Habop npoOoK pe3snHOBBIX

3 | lepexom CTEKISTHHBIH

4 | IlpoGupka Bropna

5 | [Ipobupka nByxKojaeHHas

6 | CoeaMHUTENb CTEKJISTHHBIN

7 | 3aKuM BUHTOBOU

8 | 3axxum Mopa

9 | lInaHr CUJIMKOHOBBIN

10 | KommuiekT CTeKJITHHON MOCY/Ibl Ha NUTH(ax JeMOHCTPAIIHOHHBIN

11 | o3upyroniee ycTpoHCTBO (MEXaHUYECKOE)

12 | Komrutekt nsnenvii u3 kepamuku, hapdopa u dasaca

13 | Kommuiekt soxkek happopoBbIx

14 | KommuiekT MepHBIX K0J10 Majioro o0bema

15 | KommiiekT MepHbIX KOJI0

16 | KoMmuiekT MepHBIX HUIMHIPOB IJIACTUKOBBIX

17 | KoMIutekT MepHBIX IWIMHAPOB CTEKIISTHHBIX

18 | KoMIuiekT BOpOHOK CTEKJISTHHBIX

19 | KomIutekT mumeTok

20 | KoMIutIeKkT cTakaHOB TUTACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIUIEKT CTakaHOB XUMHUYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB IS B3BEIIIMBAHUS

23 | KoMIUIEKT CTYNOK ¢ IEeCTUKaMHU

24 | HabGop mmateneit

25 | Habop nuHIeToB
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26 | HaGop yvamexk [lerpu

27 | TpyOka cTexiIstHHAs

28 | DxcukaTop

29 | Yamma kpuCTaJTU3allMOHHAS

30 | [umbl TUTEIBHBIC

31 | Bropetka

32 | IlpoGupka

33 | banka 1101 PCAKTHUBLI ITIOJINOTUIICHOBA

34 | banka 1oj peakTUBbI CTEKIISIHHASL M3 TEMHOTO CTEKJIa C IPUTEPTON MPOOKOM

35 | Habop CkiIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crekiIsitHHAA

37 | lTaTuB myist mpoOUpPOK

38 | KommuiekT cpecTB i1l MHAMBUIYAIBHON 3aIUThI

39 | KoMIiekT TepMoMeTpoB

40 | CymmnpHas naHeNnb JUIsl TOCY/bl

41 | dunbsTpoBanbHas Oymara/GuiabTpel OyMasKHBIC (QONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mogesan (00beMHbBIE M TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTUBBI) 11 KaOuHeTa U J1abopaTopuun

Komnuiekt mozesnei KpucTauIM4ecKuX peleToK

Mosenb MoeKysbl Oenka

H8.60p JJIA MOACIIMPOBAHNA CTPOCHNA HCOPIraHMYCCKHUX BCIICCTB

Habop st MmoienupoBaHusi CTPOCHUSI OPTaHMYECKUX BEIIECTB

H8.60p AJII MOACIIMPOBAHUSA CTPOCHH S aTOMOB W MOJICKYIJI

Habop a1 MoJenupoBaHysl 3EKTPOHHOIO CTPOCHUS aTOMOB

KoMImiekT KoJUIeKIui

O INO|OIBWIN|F-

KommiekT XuMrdeckux PCAKTHBOB

O6opynoBanue JaOOPAHTCKOI KAOUHETa XMMUH

Ctou ¢ SmMKaMu 7151 XpaHeHUsI/ TyMOOH

Kpecino opucnoe

Cron 1a60paToOpHBI MOSUHBIN

CYHII/IJ'II)Hafl MaHCJIb OJ1d MOCYdbl

Ikad s XpaHeHUs: yueOHbIX TOCOOUi

[Ikad a5 XpaHeHUs] XUMUYECKHX PEaKTHBOB

[Ixad mist xpaneHus 1a60paTOPHON OCYIBI/TIPUOOPOB

[Tkad BBITSKHON

OO |NO U WIN| -

JlaGopaHTckuii cToN

[EEN
o

Cryn 1a60paTOpHBIN, pEryJIUpPyEMBbIi 10 BHICOTE

[EEY
[EEY

DJIEKTPUYECKUI aKBATUCTHILISTOP

[EEN
N

HIkad cymmabHbINR

[EEN
w

Pe3unoBnie NEepYaTKn

[N
SN

KommuiekT epieid uist MbIThsI JaOOpaTOPHON TOCY b

3.2. UudopmannoHHoe odecneyeHue peajn3auuu NporpaMmmbl
Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIAHBI  OMOIMOTEUHBIN  (HOH
0o0pa30BaTeNbHON OpraHu3alvy JOJKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHBIE

y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu
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HAJIMYUH), JONYIIEHHbIE K HCIOJIb30BAHUIO MPHU peanu3anuu o0pa3zoBaTebHBIX
nporpaMM cCpeaHero mpodecCHOHaIbHOrO0 00pa3oBaHUs, pealn3yeMbIX Ha Oase
OCHOBHOTI'O 00IIEro 0O6pa3oBaHus’.

[Ipu peanuzanuu nporpaMMmbl JAUCHUILIMHBI BO3MOXKHO HCIOJIH30BaHHUE
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JAOMYIIEHHBIX K MCIOJIb30BAaHUIO MpU
peanu3anyu 00pa3oBaTeIbHbIX IIPOIPaMM CPEIHETO 00LIEro oopa3oBaHus’.
OcHoBHas JauTeparypa

1.Xumus. 10 kmacc. YrayOnéHHBIM ypoBeHb. DJEKTpoHHAs ¢opma ydeOHUKa:
yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u np.] ; mox pexa. B. B.
Jlynuna. - Mockga: Ilpocsemenune, 2025. - 417 c. - Tekct: anekTpoHHsiid. - URL:
https://znanium.ru/catalog/product/2212742 (mata oOpamenus: 15.09.2025). —
PexuM ocryma: o noamnucke.

2.I'abpuensn, O.C. Xumus. 11-i knacc. ba3oBeiii ypoBenn: yuebnuk / O. C.
[Mabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ uzn., crep. — Mockaa:
[Tpoceemenwne, 2024. — 127, [1] c.: un. — ISBN 978-5-09-112177-3. - Tekcr:
anektpoHubii. - URL:  https://znanium.ru/catalog/product/2157262  (nara
obpamenus: 19.09.2025)

3.Pymsurtuc, I'. E. Xumusa. ba3oBblil ypoBeHb: y4eOHUK AJi1 00pa30BaTEIbHBIX
OpraHu3aluii, peaTn3ylIMX  o0pa3oBaTeIbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpazosanus / I'. E. Pynsutuc, ®©. I'. ®enpaman. — 2-e usm.,
crep. - Mocksa: IlpocBemenne, 2025. - 337 c. — (Yuebnuk CIIO). - Tekcr:
AIEKTPOHHBI. - URL:https://znanium.ru/catalog/product/2202350  (mara

obOpamenusi: 19.09.2025). — Pexxum ocTyna: 1mo noamnucke.

% TIpukas MunuctepcTsa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepKaeHIn
(hemepaspHOTO TIEpeyUHs YI€OHHKOB, JOMYIIEHHBIX K HCIOIB30BAHHUIO MIPH PeaTN3aiy UMEFOIINX
TOCYAapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTeNIbHBIX IPOrPaMM Ha4aIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEAHETO
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMHI 00pa30BaATENbHYIO JeSTEIBHOCTD, M YCTAHOBICHUH
MPEJeTFHOTO CPOKA UCTIOIb30BaHMS HCKITIIOYEHHBIX YUeOHUKOB M Pa3paOOTaHHBIX B KOMIUIEKTE C HUMH YY€OHBIX
nocoOuii» (B akTyaipHOM pemakunu). CChlika Ha yKa3aHHBIM puKas akTyaiasHa Ha 20.02.2025 1.

® TIpukas MunucTepcTBa npocseienus Poccuiickoit @eneparuu ot 18 urons 2024 1. N 499 "O6 yreepskaeHUHU
(henepaybHOTO IIEPEUHS ANEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOMYIIEHHBIX K HCTIOJIB30BaHHUIO IIPU
peann3anyy UMEIOINX roCyJapCTBEHHYIO aKKPEAUTAINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOTO O0IIEero,
OCHOBHOT0 00111eT0, CpeaHero oomero oopa3zoBaHus» (B akTyabHOH penakunu). Cebliika Ha YKa3aHHBIN MPHUKa3
aktyasbHa Ha 20.02.2025 r.
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4. KOHTPOJIb M OIEHKA PE3VYJIBTATOB OCBOEHUSA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oob6mas/mpogeccuoHabHASA

THun oeHOYHBIX

BbIOOPY ONTUMANbHBIX pEIIEHUN Mpu
paboTax B YCJIOBUSAX HECTaHAAPTHBIX H
ABAPUIHBIX CUTyallUN.

Pa3zpgen/Tema .
KOMIIeTeH Ul MeponpusiTHi
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a1a4 npodeccuoHaabHol nestensHoctd | Tema 2.1, 2.2 TectupoBanue
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1 VYcTHBII onpoc
Tema 4.1 Pelenne pacuéTHBIX 3a1a4
Tema 5.1-5.4 HaOmronenue 3a XxoaoM
Tewma 6.1 BBITOJTHEHUS TPAKTHUKO-
Tema 7.1 OpPUEHTUPOBAaHHBIX 3aJaHUN
Tema 8.1 [IpeacraBnenue
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, pe3yJIbTaTOB
Cpe/IcTBa IMOUCKa, aHAIIN3a U 1.6,1.7 MPAKTHUYECKUX U
UHTEpHpeTanuy NHPOPMaIuH, 1 Tema 2.1,2.2 71a00paTOpHBIX padoOT
uH(GOPMaILIMOHHBIEC TEXHOIOTUH IS Tema 4.1, 4.2 [IpoBeneHne XUMHUYECKOTO
BBITTOJIHEHUS 33]1a9 IPOEeCCHOHATHLHON Tema 5.2-5.4 JKCIIEPUMEHTA
NEeATEILHOCTH Tema 6.1 BrmmosaeHue
Tema 7.1 KOHTPOJIBHBIX
Tema 8.1 pabot o
OK 04. Tema 1.7 paszaenam JUCUUTUIAHBI
D} PeKTUBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 OneHka caMOCTOSATEILHO
pa6OTaTb B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 BBIMIOJTHEHHBIX 3aJIaHUM
Tema 5.2-5.4 3amura penieHus Kec-
Tema 6.1 3aja4 (c yuetoM Oyayuieit
Tema 7.1 npodeccuoHaTbLHON
Tema 8.1 NeSITEIbHOCTH )
OK 07. CozeiicTBOBaTh COXPAaHEHUIO Tema 1.7 Beimonnenue 3aganui
OKpYKarollIeu Cpeibl, Tewma 5.1 MIPOMEKYTOUHOMU
pecypcocOepekeHnto, NpUMeHTh 3HaHust | Tema 8.1 aTTeCTalUU.
00 M3MEHEHUH KJIIMMAaTa, TPUHITUITBI
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO
JIEMCTBOBATh B UPE3BBIYANHBIX CUTYaIUsAX
23.02.01 Tema 1.2-1.7 BrinonHenue npakTuko-
I1K1.2 OpraHu3oBbIBaTh pabory | Tema 2.1 OPHEHTUPOBAHHBIX
TepcoHaNa MO BHIIONHEHMIO Tpebopanmii | 1eMa 4.1 3a1aHUH.
oGecreuennst Ge30MacHOCTH MepeBo3ok u | 1eMa 7.1 Pemenmue kerica.
Tema 8.1 Bo3MOXHBIE TEMBI KEHCOB:

1. «Koppo3ust MmeTaoB.
OcobeHHOCTH
KOPPO3WOHHBIX MPOIIECCOB
U CIIOCOOBI 3aIUTHI OT
KOPPO3UH KOHCTPYKIIMIA,
COOPYKEHHI U TIOJIBU’KHOTO
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COCTaBa JKEJIE3HON JOPOTH».
2. «YTIIeBOJOPOAHOE
TOIUIMBO: €r0 BUJIbI U
Ha3HA4YCHHUE.
DKOJIOTUYECKHUE aCIEKThI
WCII0JIb30BaHUS
YTJIEBOJOPOIHOTO
TOILTUBAY.

3. «XuMHUYECKUe
HMCTOYHHKH AJIEKTPUIECKOTO
TOKA U UX MCIOJIb30BaHUE B
OBITY M HA TPAHCIIOPTEY.

4. «IIpumenenune
MOJIMMEPOB B
KEJIE3HOJ0POKHON
OTpaciIm».

5. «Metaibsl B UCTOpUHA
YEJI0BEYECKOMN
nuBMiIM3anuu. Poin
METaJUIOB U CILJIAaBOB B
Hay4HO - TEXHUYECKOM
nporpecce. [I[pumenenune
METaJUIOB B
KEJIEe3HOJOPOKHON
OTpaciIm».

6. «IIpaBuia nepeBo3Ku
BEILIECTB
KEJIEe3HOJOPOKHBIM
TPAHCIIOPTOMY.
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