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Oeneparuu ot 17 mas 2012 r. Ne 413" (3apeructpupoan 17.03.2025 Ne 81559), ¢
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TIPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUA»

1.1. MecTO IMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
Cclio

O6mieoOpa3oBaTenbHas JUCHUIIIMHA «XUMHSD SIBISETCS 00s3aTeIbHOM
4acThl0  0011€00pa30BaTEIbHOTO IUMKJIAa 00pa30BaTeNbHOM MpPOrpaMMbl B
coorBercTBUM ¢ DPI'OC CIIO mno cneumansHocTH 11.02.06 Texuuueckas
AKCIUTyaTalysi TPAHCHOPTHOTO PaJAMOAIEKTPOHHOIO 00OpyAoBaHUs (10 BUIAM
TpPaHCIIOPTA).

[IpuknagHoii Monaynb BKiIO4aer pasgen 8 «Xumuss B ObITYy H
MIPOU3BOJICTBEHHON JEATEIIbHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs Mg BCeX
npodeccuil/CnenuaribHOCTe  METOJIOM — PEIICHUS  KEWCOB, CBSI3aHHBIX C
HKOJIOTUYECKON  0€30MacHOCThI0O M OIEHKOM  MOCJEACTBUI  OBITOBOM |
MIPOU3BOJICTBEHHOW  JCSTENBHOCTH, COOTBETCTBYIOUIEH OTpacisaM Oyayien
po¢eCCUOHATIBHON JIEATEIbBHOCTH O0yJarOIIUXC .

1.2. llequ u muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Hean 1 3a1a4n AUCHUILJINHBI

Copnepkanue MporpaMmbl 00I1e00pPa30BaTEIIBHON JIUCITUTIINHBI <« X UMM
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOLINX LeJIei:

— dbopMUpOBaHUE CHUCTEMbl XHWMHUYECKHMX 3HAHWM Kak BaKHEHIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI W TEOPUM XWUMHH, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE W TIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOO0O0IICHUM
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUS U
CTAHOBJICHUS,;

— dbopMupoBaHUE M DPa3BUTHE TMPEJCTABICHUN O HAy4YHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEAKIUN, HEOOXOIUMBIX I MPUOOPETCHHS
YMEHHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUUYECKUX SIBICHUH, UMEIOIINX
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— pa3BUTHE YMEHHM H CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOIIOCHUEM
npaBui 0€30MacCHOr0 0OpaIeHuUs C BEIECTBAMH.

3agaum IMCUMILINHBI:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XUMHUYECKUX TPOIIECCOB U SIBIICHUU B OKPYXKAIOIIEH Cpele, a TaKkKe MX CBA3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTh YMEHHSA COCTaBIATH (OPMYJIBI HEOPTraHWYECKHX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKIUN, OOBSICHATh UX CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHUS TMPOCTEHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4)  pa3BUTh YMCHHS HAXOIUTh, AHAJIW3UPOBATH M  HCIOJIB30BATh
WH(pOpPMAIMI0O XHMHUYECKOTO XapakTepa W3 pPa3duyHbIX HH()OPMAMOHHBIX
WCTOYHUKOB, BKJIIOYAsi yU4EOHYIO JIUTEPATYPYy, HAYUHBIC MyOJIUKAIIUU U UHTEPHET-
pecypchl;

5) chopMUpoBaTh yMEHHUS MPOTHO3UPOBATh MOCIEICTBUS  CBOEHU
NEATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MIPOLIECCOB, YUUTHIBAs BO3MOKHBIE IKOJIOTMUYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6)  cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTHKCHUN XHUMHYCCKON
HAyKW W TEXHOJIOTWH ISl Pa3BUTHs COIMAIBLHOM W MPOU3BOJCTBEHHOU cdep ¢
YMEHUEM TTPUBOJIUTH MMPUMEPHI UX TIPUMECHECHHS B Pa3IMUHbBIX c(pepax >KU3HU.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 0011e00pa30BaTeJIbHOM
IUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHue 0011e00pa3zoBaTe/ibHas JUCIUIUIMHA « XUMUSD UMEET TIPU
dbopmupoBanun u pazsutuun OK 01; OK 02; OK 04; OK 07 u IIK 4.3,
MPEICTABIECHHBIX B aAKTyaJIM3UPOBAHHBIX orocC CIIO 1o

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

O6ume’
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYA0OBOI0 BOCIUTAHUS:
— TOTOBHOCTH K  TpPydy, OCO3HAaHHE IICHHOCTHU
MacTepCTBa, TPYIO0TO0HE;
— TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;

— HWHTEpeC K pa3inuuHbIM chepam mpodeccrnoHaaIbHON

NeSITebHOCTH.
MeTtanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH:
Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

—  CaMOCTOSITENIbHO ()OPMYTUPOBATH U aKTyaIU3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBIMBaTh  CYUIECTBEHHbIM  MpPU3HAK  WJIH
OCHOBaHUA  OJid CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I n
0000IIICHHS;

—  ONpenensiTh enu JIeSITEIbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA

— BBUIBIATH 3aKOHOMEPHOCTH W TPOTUBOpPEYHS B
paccMaTpuBaEMbIX SIBJICHUSX;

3aJaBaTb

JucuMnauHapHble pe3yJbTAaThl 10JKHBI OTPAKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUM MNPUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIBTYpPHl JIMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

PO 02. BnageHue CUCTEMON XHMMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIECHTHOCTb,
ANEKTPOOTPHUIATEILHOCTD, CTENEHb OKUCIEHUS, XUMHUYEeCKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPOJI- M a30TCOJEpIKalle COEIMHEHUs, OUOJIOTHMYECKU
aKTUBHBIC BellecTBa (YIJIEBOIbI, JKUPbI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE
COEAMHEHUS, KPUCTAIIMUECKasi peleTKa, THUIbl XMMHUYECKHX

peakuuii (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIMH HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJINTHI, HEAJIEKTPOJINTHI, AIEKTPOIUTHYECKAS
JUccouMranus,  OKHCIWTENb, BOCCTAHOBHUTEIb, CKOPOCTh

! OGmme pe3ynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHH C JTMYHOCTHBIMU H METAampeaMeTHEIMHI pesyabraramun ®IOC COO (ITpukas Munobprayku Poccuu ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00II€00pa3oBaTeIbHAS TUCIUILINHA.
% JIMCLMIITMHAPHbIE Pe3y/IbTaThl OCYIIECTBIISIOTCS B COOTBETCTBHH C TPEOOBAHMAMH K TIPEAMETHBIM pe3yibratam 6azoBoro yposs (ITPG), yeranosnenusivi ®TOC COO (ITpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakiust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHOW HyMEpaIiH.
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— BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTH, OIEHUBATH
COOTBETCTBHE PE3yJbTATOB IICJISIM, OLCHUBATH PUCKU
MOCIICACTBHH JICATSIIBHOCTH.

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

— BJAJETh HaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U
MPOEKTHON JESITeNbHOCTH, HAaBBIKAMHU pa3peIieHus
npo0em;

— BBISIBIATH  NPUYUHHO-CICICTBEHHBIC  CBSI3M U
aKTyaJIM3UpOBaTh 3aJlady, BBIABUTATH THIIOTE3y €€
pelleHHsI, HAXOJUTh apryMEHTBI JUIsl JOKa3aTeIbCTBA
CBOMIX YTBEPXKICHUH, 3aJlaBaTh IapamMeTpbl U
KPUTEPHUH PEILICHUS;

— aHAIM3HPOBATH MOJIYUCHHBIC B XOJC PCIICHUS 3a/1a4u

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

— YMCETb NEPEHOCUTH 3HAHUA B IIO3HABATCIIBHYIO H
MMPaKTUYICCKYHO o0ractu KHU3HCACATCIIBHOCTH.

XUMUYECKOM pPEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpHUsI XUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemiectB  A.M. bBytiepoBa, Teopus 3IEKTPOJUTHUYECKON
nyccoumnanuu, nepuoandeckuid 3akon .M. Menneneesa, 3aKkoH
COXpPaHEHHUS MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XUMHH, (PAKTOJOTUYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH W O€30IaCHOM  HCIIOJIb30BAHMU  BaKHEHIIMX
HEOPraHUYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MPaKTUYECKON JEATETLHOCTH YEJIOBEKA;

IIP6 03. chopMUPOBAHHOCTH YMEHHU BBISBIATH XapaKTepHbIC
NPU3HAKK W B3aUMOCBSI3b W3YUYCHHBIX MOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIIME IMOHATHUS MPU OINUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
NPEBPAILCHH; BBISBIATh B3aUMOCBS3b XMMUUYECKUX 3HAHUH C
MOHSATUSMU U MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

nP6 04. chopMHUPOBAHHOCTH YMEHHUW  HCIOJB30BATH
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIYHApPOIHOTO
COI03a TEOPETUYECKON WM NPUKIATHON XMMHUH U TPUBHAIBHBIC
HA3BaHUS BAKHEHIIUX BEIIECTB (ITUJICH, alleTUJICH, TTUIEPUH,
dbenon, dopmanbaerua, yKCycHas KUCJIOTa, TJIHUIMH, yrapHBINA
ra3, yrJIEKUCJIbIA Ta3, aMMMaK, ramieHasi U3BECTb, HeralieHas
W3BECTh, MHUThEBas COJA W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX PEaKIHi, OOBSICHATH WX CMBICI; IMOIATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU W 3aIUCSIMU YPaBHEHUU
XUMHUYECKUX PEAKIUM;

nP6 05. chopMupOoBaHHOCTP YMEHHMH  YCTaHABIIMBAThH
MIPUHAJIEKHOCTh M3YYEHHBIX HEOPraHUYECKUX u
OpPTraHWYECKUX BEIIECTB K ONMPECTICHHBIM KjaccaM W TpyIaM
COCIMHEHUH, XapakTepU30BaTb HX COCTaB U BaKHEWIIUE
CBOMCTBA; OIPEIEIATh BUJIBI XHMHYECKUX CBs3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUINYeCcKasi, BOJOPOJHAS), THIIbI




KPUCTAJUIMYECKUX  PEIIETOK KJaccu(uIupoBaTh
XMMHYECKHE PEaKIUH;

I1P6 07. chopMUPOBAHHOCTh YMEHHH MPOBOJUTH PACUETHI 110
XMMHYECKUM (OpPMYJIaM U YPaBHEHUSAM XUMHUYECKUX PEAKIUH C
UCTOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJHMYCCTBEHHOH CTOPOHBI: Macchl, oOObeMma
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA;
UCIIONIb30BAaTh CHCTEMHBIE XUMHYECKHUE 3HAHUS JUISI TPUHSITUSL
pelIeHi B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHHUCM.

BEILIECTB;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAINH
nHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeITbHOCTH

JIMYHOCTHBIE pe3yJabTaThbl

AOJIZKHBI  OTpa’kKaTb B

yacTu:
IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKHl U OOLECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHNUE SI3BIKOBOM M  YHUTATEJIbCKOU
KYJIbTYpbl KakK CpeICTBAa B3aUMOICHCTBUS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUDA.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsBJaanenue

YHUBepCaJbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBHAMM:
B) padoTa ¢ unopmaumeii:

BNIAJICTh HAaBBIKAMU TONyYeHUs WHGOpMALUU U3
UCTOYHUKOB  Pa3HbIX  THIIOB, CaMOCTOSITEIHHO
OCYIIIECTBIISATh ITOUCK, aHAIHW3, CUCTEMATH3AIMI0 W
WHTEpIpEeTani0 WHOOPMAIUU Pa3INYHBIX BHJIIOB U
dhopm mpecTaBIeHNs,

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax ¢ y4eToM
Ha3HaueHUs WHGOpMAlMU W LEJIEBOW ayAHTOPHH,

JucuuninHapHbie (MpeaMeTHbIE) Pe3yJabTAThl M /0JKHBI
O0TPaXkKaTh:

IIP6 06. BnaseHHEe OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKMX SBJICHUH (HaOI0AEeHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACUETHI MO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSM XMMHUECKUX PEaKIHi ¢
UCITOJIb30BaHUEM (U3UUECKUX BEJIWYHMH, XapaKTEePU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopManbHble  yCJIOBHS) Ta30B, KOJMYECTBAa  BEIECTBA;
WCIOJIb30BAaTh CUCTEMHbIE XUMHYECKHE 3HAHUS JJIS MPUHATUS
pELIEHNI B KOHKPETHBIX XU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopMUpOBaHHOCTh YMEHUH IUIAHUPOBATH U
BBINIOJIHATh ~ XMUMHUYECKUH  OKCIIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHHUH, MOJIYYEHHE ATHIICHA
U M3y4YeHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIuu Ha
aNbJIETU/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JI€HaTyparus
OeNKOB IIPU HarpEeBaHUH, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakiMM HMOHHOTO OOMEHa, OIpeneNsiTh Cpeldy BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; peraTh
SKCIEPUMEHTAbHBIE 3aJadyu 1o TeMaMm "Metamwibl" u




BbIOMpas ONTUMANbHYIO (OpPMY TpPEACTABICHUS U
BU3YyaJIH3aLlUHY;

— OIICHMBATh JOCTOBEPHOCTb,
uHpOpMalMK, €€ COOTBETCTBHUE
MOPaJIbHO-3THYECKUM HOPMaM;

JICTUTUMHOCTB
IMpaBOBbBIM u

— BJAJIETh HABBIKAMU PACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

"Hemertamibl") B COOTBETCTBUM C IIpaBWJIaMHU TEXHUKHU
0e30macHOCTH  mpH  OOpamieHMd  C  BEIIECTBAMH |
1a00paTOpPHBIM 00OPYJOBAaHHEM; MPEACTABIATh PE3yIbTATHI
XMMHYECKOTO OJKCIIEpUMEHTa B (OpMe 3aluch ypaBHEHHI
COOTBETCTBYIOIMX peaknuuid W (OPMYIHPOBATH BHIBOABI Ha

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. chopMUPOBAHHOCTHL YMEHHS  aHAJIM3UPOBATH
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  pPa3HBIX

UCTOYHUKOB (CpeACTB MaccoBou mH(pOpManmu, ceth MHTepHET
U IpyTHeE).

OK 04. D¢ddexrTuBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTaThl

YacTH:

IPaKIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTHh B
HWHTEpecax rpakJIaHCKOTO OOIIECTBa;

— YMEHHME  B3aUMOJAECHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBUH C HUX (PYHKIHUAMHU U
Ha3HAYCHHUEM.

MeTtanpeameTHbie pe3yabTaThbl J0JKHbBI OTPAKATD:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

nefiCTBUAMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh u HCTOJIb30BATh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU padOThI;

— TIpUHUMATh eI  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHUPOBATH JCHCTBUS MO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacmpenensiaTh poiii C Y4eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU paOOTHI.

OBiaseHue  YHUBEPCAJbHBIMH  PeryJATUBHBIMHU

AefiCTBUAMU:

I) NIPpUHSATHE ce0 M APYTUX JHOJCH:

AOJIZKHBI  OTpa’kKaTb B

JucuuniauHapHubie (MpeIMeTHBIE) Pe3yabTaThl M JHOJLKHBI
0TPakKATh:

nP6 08. chopMUpPOBAaHHOCT, YMEHUU TIUIAHUPOBATH M
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs
OpPraHWYECKUX BEUICCTB NPH HArPEBaHHH, TMOJTYYCHHUE ITHIICHA
U W3YyYCHHE €r0 CBOWCTB, Ka4yeCTBECHHbIC pEaKIUU Ha
QIBJICTHIBI, KpaxMaj, YKCYCHYIO KHCIIOTY; JIeHATyparus
OeNKOB MPH HAarPEeBaHUU, [IBETHBIC PEaKIIMK OEJIKOB; MPOBOIUTH
peaknuyd HMOHHOTO OOMEHa, OmpeneisTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHbIE peakluu Ha cynbdar-, kKapOoHaT- U

XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHHS; pemarp
SKCHEpUMEHTAIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemetamnbl") B COOTBETCTBUM C IMpaBWJIaMHU TEXHUKHU
0e30macHOCTM ~ Hpu  OOpallleHuM € BELIECTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCTepuMeHTa B ¢opMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX pEaKIM u (OpMYyIUpOBaTH BHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB.




MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX JIOJEH TpU
aHaJIM3€e PE3YJIbTATOB JICATCILHOCTH;

MPU3HABaTh CBOE IPaBO W IMPaBO APYrUX JIIOACH Ha
OIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHMMAaTh MHUpP C IO3WUIIUU
JPYTOro YeoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepekeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MCHCHHHU KJIMMAaTa,
MIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSX

JInuyHOCTHBIE pe3yabTaTbhl [JO0JKHBI OTPAaXkaThb B

4acTu:

IKOJOTHYECKOr0 BOCIIMTAHUA:

—  copMHUPOBAaHHOCTH  SKOJIOTUYECKOH  KYJIBTYpHI,
[IOHUMAHHUE BIUSHUA  COLMAIBHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIbHOU
Cpensl, OCO3HaHHE  IOOAIBHOTO  XapakTepa
9KOJIOTUYECKUX MPOo0IieMm;

— IUJAHUPOBAaHME M  OCYIIECTBICHHE JCHUCTBHA B

OKpY)KaloIlle Cpele Ha OCHOBE 3HAHMUA Leled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ICHCTBUN, NPUHOCALIUNX BpPEJ
OKpY>Karollen cpele;

yMEHUE IIPOTHO3UPOBATH

JKOJIOTUYECKHE  IOCIEACTBUSA
JENCTBUMN, TPEAOTBPALATh UX.

HeOJIaronpusiTHbIE
IpeIIPUHIMAEMBIX

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) padorta ¢ undopmManmeii:

WCIIONB30BaTh  CPEICTBAa  WH(DOPMAIMOHHBIX |
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUM B  pEIICHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a1a4 c COOITFO IEHHEM

TpeOOBaHUN HPrOHOMHUKH, TEXHHKU OE30MacHOCTH,
TUTHCHBI,  PECypCcOCOEpEeKEeHHs,  MPaBOBBIX U

JAucnumimHapubie (MpeaMeTHbIE) Pe3yJbTAThl U J0JLKHbBI
0TPaXKaTh:

IIP6 01. chopMupoOBaHHOCTh IPEACTABICHUA: O XUMHYCCKOU
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KApTUHBI MUpPA, POJIHU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHHUs] MPaKTUYECKUX
3a/1a4 U JKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHUS K CBOCMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopMHPOBaHHOCTH YMEHHUH COONIONATH TPABUIIA
JKOJIOTHUECKH IeJeCO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOH JEATSIILHOCTH B IESIX COXPAHEHUS CBOCTO 3/I0POBBS
U OKpYXAlollell MPHUPOAHON Cpenbl; YYUTHIBATh OMACHOCTh
BO3JICHCTBUSI HA KUBBIC OPTraHU3MBI OINPEICICHHBIX BEIICCTB,
MOHMMAasE CMBICII TOKaszaTenss MpeNeNbHONH  JOMYyCTUMOM
KOHIICHTPAIHH.




3TUYECKUX HOPM, HOPM uH(OPMAMOHHON
0€30I1aCHOCTH.

1K 4.3 Beimonusrts
paboTHI 10
YCTPaHEHUIO
MEXaHUYECKUX U
AIIEKTPUUECKUX
HEUCIPABHOCTEN B
YCTPOMCTBAX
YKEJIE3HOJOPOKHOMN
AIIEKTPOCBSI3H.

c(OPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIbTYPBI,
[IOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN
cpensl, OCO3HAaHHWE  TJO00ANIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAaHUPOBAaHUE M OCYILECTBICEHUE JEHCTBUU B
OKpY’Kalollled Cpele Ha OCHOBE 3HaHUs Iesen
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpPUSATHE ICHCTBUN, MPUHOCALUIUX BpeEL
OKpY’Karolllel Cpee;

YMEHHE IIPOTHO3UPOBATH HeOIaronpusiTHoIC
3KOJIOTHYECKHUEC IIOCJICACTBHA npeaAnpuHUMacMbIX
JEHCTBUM, IPEAOTBPALLATh UX.

ITP6 10. chopMUPOBAaHHOCTh YMEHUN COOJIIOIATH MPaBHJIa
HKOJIOTUYECKH 11e71IeCO00pa3HOro MOBEACHUS B ObITY U
TPYJIOBOH JESATEIIBHOCTU B LEJSAX COXPAHEHUS CBOETO 3/10POBbS
U OKPYXAKLIEH TPUPOJHON CPEIbl; YUUTHIBATH OMMACHOCTh
BO3JICHCTBUS HA )KMBbIE OPTaHU3MBbI OIIPEECIICHHBIX BELIECTB,
MMOHUMasi CMBICJI TTOKA3aTeIIs MPEIEIbHOM TOIMYCTUMOMN
KOHLICHTPALUU.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 78
Conep:xanue yueOHOro MaTepuaJia 70
BT. 4..
TEOPETUYECKUE 3aHATUSA 50
MPAKTUYECKHUE 3aHITUS 20
1abopaTopHbIE 3aHATH -
IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 6
MPUKJIAJTHOIO Mony.ml)?’
BT. 4..
TEOPETUYECKHE 3aHATHS 2
MPAKTUYECKHUE 3aHITUS 4
IpomesxyTounas arrecramusi (1uddepeHupoBanHbIil 3auer)’ 2

3 IpohecCHOHANBPHO OPHEHTHPOBAHHOE CONEPIKAHHE MOYXET OBITh PACIPENCICHO [0 pasfeiaM (TeMam) HiId
CKOHIIEHTPUPOBaHO B pazzeine [IpukianHoit Moays.

* dopMa IPOMEKYTOUHOM ATTECTAIMH ¥ KOTHYECTBO YaCOB, OTBOAMMBIX HA €€ IPOBEICHIE, PErIAMEHTHPYIOTCS
yueOnbM taHom OIT CTIO
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO OpI/IeHTI/IPOBaHHOG)S, O0bém | Popmupyemble
pa3iesioB U TeM JadopaTopHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIATHONH MOAYJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 70
Pa3nea 1. Teoperuyeckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:xkaHue yueOHOro MaTepHuaJia 2 OK 01
OcHoBHBIE XuMu4eckuit 3neMenT. AToM. Sapo atoma, U30TOMbL. DISKTPOHHAS 000J0YKa. DHEPreTHUSCKUE
XMMHUUYECKHE MOHATHA |ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTaiu, S-, P-, d- 3meMeHThl. OCOOCHHOCTH pacipeaeIeHus 1
U 3aKOHBEI, CTPOEHHE |3JIEKTPOHOB IO OpOMTAISM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJOB. DJIEKTPOHHAs
aTOMOB  XMMHYECKMX |KOH(pUrypauus aToMoB. OCHOBHbIE XUMHUECKUE 3aKOHBI
3JICMECHTOB IIpakTHYecKkue 3aHATHS
[Tpaktnueckass pabora Nel. «OcCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHH U PacyeTbl IO
YPaBHEHHSAM XMMHUYECKHUX PEAKLIUI.
OTtHocuTeNbHBIE aTOMHAsE M MOJIEKyJspHas Maccel. MossipHas Macca. KonuuecTBo BeriecTsa. 1
MaccoBast nois BemecTBa. 3akoH ABorajgpo. MossipHbelii 00beM razoB. OTHocuTenbHas
IUIOTHOCTB T'a30B. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEAKIUil ¢ UCIOJIb30BaHUEM MacCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaIbHbIE YCIOBHS) ra30B, KOJWYECTBA BEUECTBA
Tema 1.2. Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 01
ITepronnyeckuit 3akoH | [IpakTHYecKHe 3aHATHS OK 02
" [Mepuonnueckas |[Ipaktiueckas pabora No2. «M3ydeHue MeprHoOANIECKUX 3aKOHOMEPHOCTEH M MX B3aHMMOCBSI3H CO K.
CHCTEMA XMMHUYECKHX |CTPOCHHUEM aTOMOB.
snementoB  JI. WM. |Tlepromnueckas cucrema xumudueckux snementoB J.M. MenneneeBa. CBs3b MEPHOIUYECKOTO
MenneneeBa, ux CBsI3b |3akoHA U [IepHOANYECKOI CHCTEMbI XMMHUECKUX DJIEMEHTOB C COBPEMEHHOW TEOpHeil CTPOCHUsI 2

c COBPEMEHHOMN
TeOpHUei CTPOEHHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKUX OJJIEMEHTOB, 00pa3yeMblX HMHU
IIPOCTBIX M CJIOXHBIX BEIIECTB IO IpynmnaM u nepuoaam Ilepuoanueckoi cucteMbl. 3HauUE€HUE
NEePUOANYECKOr0 3aKOHAa M CHUCTEeMBbl XxuMmHuueckux aneMmeHToB [[.M. Menneneesa B pa3Butuu
HaYKH.

® O6pasoBaTe/bHAS OPraHM3ALNs BIPABE CAMOCTOATEIBHO ONPEIEIATh OCIEIOBATENLHOCTD H3yUEHHs PA3IeIoB i TeM, BXOMALIUX B HHX, a TAKKE IIePePacipee/sTh KOIMUeCTBO
9acoB TSI OCBOSHHSI 00yUJaOMUMHUCS YIeOHOTO MaTepralia, C y4eToM JIOTHKHU (POpMUPOBaHHS AUCHUIUIMHAPHBIX PE3YIIBTATOB, OOIINX U MPO(HECCHOHATBHBIX KOMITETCHIINH,

MEXIIPEIMETHBIX CBS3€H ¢ APYTHMMH AUCIUINTHHAMHI 0011e00pa3oBaTeIbHOTO B 00IIenpodecCHOHaIBHOTO IHKIOB yuebnoro miana OIT CIIO.
® VkassiBatorcs I1K, smeMeHTbl KOTOPHIX (HOPMUpPYET MPHKIAZHONH MOAYITh (MPOdECCHOHATBHO OPHEHTHPOBAHHOE coxepikanne) B coorBerctsun ¢ ®IOC CITO peanusyemoit
npodeccun/cnenuansaocta CI1IO
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VYcTaHOBIIEHHE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M NEPUOJUYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBHUM C IIOJIOKEHUEM
[Tepuonuueckoil cuctemsl. PerieHne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapaKTepU3alMI0 XUMHUYECKUX OJJIEMEHTOB «MeTauimdeckue / HeMEeTaJUIMYecKHe CBOMCTBa
XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBUM C HX D3JEKTPOHHBIM CTPOEHHUEM M IIOJOXKEHHEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB /[.1. Menneneesa»

Tema 1.3.

Ctpoenue  BemiecTBa
u npupoja
XUMHYECKON CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepHuaJia

Crpoenue BemecTBa. XMMHYECKas CBA3b. BUibl XuMU4eCKON CBSA3M (KOBAJIEHTHAs HEMOJSpHAs
U TOJIsSIpHAs, MOHHAs, MeTalinueckas). MexaHu3Mbl 0Opa3oBaHUs KOBAJEHTHON XUMHUYECKOH
cBsA3M  (OOMEHHBII W  JIOHOpHO-aKLEeNTopHbIi). Bomopognas  cBs3b.  BaneHTHOCTD.
DNEeKTpOOTpULATENBHOCT. CTENEHb OKUCIECHUs. FIOHBI: KATHOHBI M AHHOHBI

HpaKaneCRue 3aHATHSA

[TpakTuueckas paborta Ne3. «CtpoeHue BemecTa U IpUpoa XUMUYECKON CBI3U.
JlemoHcTpanus Mozened KpPUCTAIUIMUECKUX PELIETOK: MOHHOW (XJIOpWJ HaTpus), aTOMHOU
(rpadut u anmasz), MONEKYISIPHOI (YIJIEKUCIBIN Ta3, MOM), METATMYECKON (HATpHii, MarHuwu,
Menb). Pemenne mpakTH4ecKWx 3a/JaHUl HAa COCTABJICHUE 3JICKTPOHHO-Trpaduyeckux Gopmy
3J1IeMEeHTOB 1—4 nepruo0B

OK 01

Tema 1.4.
Knaccudukanus,

u HOMCHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Conep:xanue yueOHOTro MaTepHaJia

Knaccudukanus HeopraHmdeckux BemlecTB. HoOMeHKIaTypa HEOPraHMYECKHX BEIIECTB
(OKCHABI, TUIPOKCUIBI, KHCIOTBHI, COJIM). BeliecTBa MOJICKYJISIPHOTO U HEMOJIEKYISPHOTO
CTpoeHHs. ATperatHbie COCTOSIHUS BeliecTBa. Kpucrannuieckue u aMmopHbIE BEIECTBA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMUECKUX PEIIETOK (aTOMHAasi, MOJEKYIIsIpHas,
MOHHAs1, METaJUINYeCcKasi). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUINA KPUCTAJUIMUECKOW PEIIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BELIECTBY.

Pemienne mnpakTHYeCKMX 3adaHUN MO KJIacCU(pHUKAIMKM, HOMEHKJIAType M XMUMHUYECKHM
dbopMynaM HEOpraHMYECKHUX BEIIECTB Pa3MYHBIX KiIaccoB (yrapHbIi ras, yriaekuciblid ras,
aMMHUaK, raieHas U3BeCThb, HETalleHas U3BECTb, IMTHEBAS COJIA U JAPYrHX): HA3BaHMsI BELLIECTB
no mexayHaponHoit (MIOITAK) unu TpuBHanbHOM HOMEHKIJIATYpe U COCTaBIIEHHE (OPMYJIBI
XMMHUYECKHX BEIECTB, OIpeJesieHue NPUHAAJISKHOCTH K kiaccy. Ilouck uHpopmanuu 1o
Ha3BaHUSM, UICHTHUPHUKATOPAM, CTPYKTYPHBIM (GopMyliaM. AHaJIN3 XUMUYEeCKoW HHpopmanuu,
MOJy4aeMOi M3 pa3HbIX HCTOYHUKOB (CpeAcTB MaccoBoil mHGopmauuu, cetb MHTepHET U

JApyrHe)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunsl XUMHYECKUX |Xumuueckass peakuusa. Kiaccuukanus XMMHUYECKHX pEakUMid B HEOPraHUYECKOM U
peakuuit OpraHMYECKON XUMHUM. 3aKOHBI COXPAHEHMsI MacChl BEILECTBA, COXPAHEHHUS U IpPEBpalllEHUs

SHEpPruU MpPU XMMHUYECKHX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTEbHbBIE peakuK (ypaBHEHUs 2

OKHUCJICHUSA-BOCCTAHOBJIEHUS,  CTENEHb  OKHUCIIEHUS, OKUCIUTEIb U  BOCCTAaHOBUTEIID,

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAaKIMH B IPUPOAE, NPOU3BOICTBEHHBIX IPOLECCAX U

YKU3HEJESATENIbHOCTH OPraHU3MOB)
Tema 1.6. Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 01
Ckopocte XxuMHUECKHX | CKOPOCTh pEakiMd, €€ 3aBUCUMOCTh OT pa3lIMuHBbIX (aKTOPOB: MPHUPOIBI PEarHPYIOIINX OK 02
peakumid. XUMHMYECKOE| BEIIECTB, KOHIICHTPALMU PEAarHpyIOIMX BEIIECTB, TEMIEPATYpbl W IUIOMIATH PEAKIIMOHHON IIK...
paBHOBECHE noBepXHOCTH. TerioBbie A3PPEKTh XUMUIECKUX PEAKIN: 9K30- M IHIOTEPMUYECCKHE PEaKIUH. 1

OOparumMble peakuuu. XuMHUeckoe paBHoBecue. DakTOpbl, BIMSIONIME HA COCTOSHHE

XUMHUYECKOIO pPaBHOBeCUs (KOHILIEHTpAlMsl pEarcHTOB WJIM IPOJAYKTOB pEaKLUH, JaBJICHUE,

temneparypa). [Ipunmun Jle Hlatense

IIpakTHYecKkue 3aHATHS

[Tpaktuyeckas pabGora NeS. «BnusHue pazauuHbBIX (AKTOPOB Ha CKOPOCTb XUMHUYECKOH

peakuum».

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (aKTOPOB, BIUAIOLIMX Ha

M3MEHEHHE CKOPOCTH XMMUYECKOM peakluu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUH OT 1

IPUCYTCTBUS KaTalu3aTopa Ha IPUMEPE pa3JIOKEHUs INEPOKCHUIA BOAOPOJA C IIOMOIIBIO

JUOKCHJAa MapraHiia W Karajaspl. PelieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha

npuMeHeHne npuHuuna Jle-llatense Ui HaxX0KIEHUS HAIPABICHUS CMELICHMSI PaBHOBECHUS

XUMHYECKON peaklMM U aHaJIn3 (PaKTOPOB, BIUSIONIMX HA CMEIIEHUE XUMUYECKOTr0 PaBHOBECHS
Tema 1.7. Copepxanue yueOHOIro MaTepuasa 2 OK 01
PactBopsl, TEOPHS OK 02

9 PactBopsl. Buabl pacTBOpOB MO COJEp’KaHUIO PACTBOPEHHOIO BELIECTBA. PacTBOPHUMOCTS.

JIEKTPOJIUTUYECKON OK 04
MCCONHAIIHH 1 HOHHEI [TonsiTne 0 AMcnepcHBIX cUcTeMax. VCTHHHBIE M KOJUIOMAHBIE PAacTBOPBL. MaccoBas 10 5 OK 07
OOMCH BenlecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DnekTponutuyeckas 1IK....

mucconuanus. CUIIbHBIE U c1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiun HOHHOTO 0OMeHa
Pa3nea 2. Heopranunyeckasi Xumust 10
Tema 2.1. Copepxanue y4eOHOIo MaTepuasa 8 OK 01
Qusuko-xuMudeckne  (Meramnsl. [lomokenne wMetauioB B [lepuoamyeckol cHCTEME XHMHUYECKHX —OJIEMEHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOEHMsI DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢usznyeckue 5 OK 04
HEOPraHUYECKUX cBoicTBa MeTayioB. CIUIaBel METAUIOB. JJIEKTPOXMMHMYECKUH DsiJi HANpPsDKEHWM METaJlIoB. IIK...
BEIIECTB XVMHUYECKUE CBOMCTBA BAXHEUIIUX METAUIOB (HATPWIA, Kalwii, KalbllMi, MarHuil, aJrOMUHU,
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IIMHK, XpOM, XeJe30, MeIb) W HuX coeauHeHuid. OOmme crmocoObl MOJYYCHHS METAJLIOB.
[TpuMeHeHrEe METAIITIOB B OBITY M TEXHUKE

Hewmeramnsl. Ilonoxenue HemeramwioB B Ilepuonuueckoi cucreMe XUMUYECKUX 3i1eMeHToB JI.1.
MenpeneeBa 1 0COOCHHOCTH CTpOEHUs aTOMOB. Du3nyeckne cBOWCTBA HEMETAILIIOB. AJTOTPOIHUS
HEMETAJUIOB (HA TpUMEpe KUCIopojaa, cephl, ¢ocdopa U yriepoaa). XUMUYECKUE CBOWMCTBA U
MpUMEHEHNE BAKHEHIIINX HEMETAIIOB (TaJIOT€HOB, CEphl, a30Ta, Gocdopa, yriaepoa u KpeMHHUS )
U UX COCOUHEHUU (OKCUIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJIHBIX COCAUHEHUH).
[IpruMmeHeHre BaKHEHUIIIUX HEMETAVIOB M MX COCIMHEHU N

XHUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HCOPTraHNUYCCKUX BCUICCTB (OKCI/IILOB, THUAPOKCUIOB,
KHCJIOT, colie u I[p) I'eneTnueckasi cBSI3b HCOPraHMYCCKUX BCIICCTB, IIPUHAMICIKAINIUX K
Pa3IMYHBIM KJIaCcCaM. 3aKOHOMepHOCTI/I B M3MCHCHHU CBOMCTB IMMPOCTBIX BCIICCTB, BOAOPOJHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIIOB

HpaKaneCRue 3aHATHSA

[Tpaktuyeckas padora Ne 6. «PU3UKO-XMMUYECKHE CBOWCTBA HEOPIraHUYECKUX BEILECTBY.
CocraBieHne ypaBHEHUM XHMHUYECKUX peakUuMid C YydacTUEeM ITPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BELIECTB: META/NIOB M HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETAJUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAHMHA M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuérsl mMacchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BEMY OFHOTO M3 YYacCTBYIOLIMX B PEAKLUHU BELIECTB, pacy€Thl Macchl (00bEMa, KoIMYecTBa
BEIIECTBa) NPOAYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MMEET NpumMecu. PerieHue mpakTHKO-
OpPUEHTHPOBAHHBIX 33aJaHMH Ha CBOICTBa, COCTaB, MOJy4eHHE M Oe30MacHOE HCIOJIb30BAHUE
BaXHEHIIIMX HEOPraHMYECKUX BEUIECTB B OBITY M POPECCUOHANIBHOMN JEATEIbHOCTH YEJI0BEKa

Tema 2.2. Copepxanue yueOHOIro MaTepuaa OK 01
Nnentuduxanus «MnenTudukanus HEOPraHNYECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenue skcrepMMEHTAIBHBIX 3ajlad M0 XUMHYECKUM CBOWCTBAM METAIOB U HEMETAJIOB, IO OK 04
BEIIIECTB pacrlo3HaBaHUIO U TOJIYYEHHIO COEIMHEHHWH METalioB M HEMETaUIoB (B3aMMOJeicTBHe

THJIPOKCUA aFOMUHMSI C pacTBOpaMM KHUCIOT M 1ienoueil,). Maentudukanys HeopraHMyecKux

BEIIECTB C HCIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX Kau€CTBEHHBIX

peakuuii. KadecTBeHHbIE peakiuu Ha cynb¢aT-, KapOoHAT- U XJOPHJ-aHUOHBI, Ha KATHOHBI

METAJIJIOB U KATHOH aMMOHUS
Paspnen 3. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH
Tema 3.1. | Conep:xanue yue6Horo marepuasia OK 01
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Knaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[Tpeamer opraHndeckoil XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MOJYYEHUH HOBBIX
BEUIECTB M MarepuanoB. Teopus cTpoeHus opraHudeckux coenuHeHuil A.M. byrtineposa, eé
OCHOBHBbIE NOJ10KeHUA. CTPYKTYpHbIE (JOPMYIIBI OPraHUYECKUX BelecTB. ['oMoorus, usoMepus.
XrMHYecKas CBSI3b B OPraHUYECKUX COCIMHEHUSX: KpPAaTHBIE CBA3H, G- U T-CBS3H.

IIpencraBinenne o kinaccuuKanuu OpraHuyYeckux BemiecTB. HomeHkiaTypa opraHMYecKHX
COEIMHEHUH (CUCTEMAaTHUYECKasl) U TPUBUAJIbHBIEC HA3BaHUS BKHEHMIINX IIPEACTaBUTENIEN KJIacCOB
OpPraHUYECKUX BEILIECTB

HpaKaneCRne 3aHATHSA

[TpakTnyeckas pabora Ne7. «HomeHki1aTypa OpraHM4eCKUX BEILECTBY.

O3HakomiieHHE C O0pa3laMd OpraHUYECKHUX BEINECTB M MaTepuallaMd Ha HUX OCHOBE,
MOJICJIUPOBAHME  MOJIEKYJ ~ OpraHMYecKMX  BeLIecTB,  HaOJroJeHWe U OINHUCaHMe
JIEMOHCTPALIMOHHBIX OIBITOB II0 IPEBPAIICHUI0 OpPraHUYECKUX BEIIECTB IIPU HArPEBaHUHU
(mnaBnenue, oOyriauBaHue U ropeHue). CocTaBieHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(GopMysl OpPraHMYECKHMX BEIIECTB OTIEJIbHBIX KJIACCOB, HCIHOJB3YSd UX Ha3BaHMS 11O
CHUCTEMaTHYeCKOW M TPUBUAIBHOW HOMEHKJIAType (3TWIIEH, aleTW/eH, TIJIMLEpPHH, (eHol,
dopManberui, yKcycHas KuciaoTa, rMuuH). Pacuersl mpocteifiiedt ¢popMmyibl OpraHMYecKon
MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)

Paznen 4. YrieBoaopoabt

10

Tema 4.1.
YrineBomopoael M HX
MIPUPOJHBIE HMCTOYHHUKHU

Coaep:xxanue yueOHOro MaTepuaJia

[TpenenbHbIE YriIeBOIOPO/IbI (ANKAHBI): COCTaB U CTPOSHHE, TOMOJIOTMUYECKHUH psia. MeTaH u 3TaH:
COCTaB, CTpOeHHUe, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (pEaKkIUM 3aMElIeHHUs U TOpPEeHus),
MIOJIYYEHHUE U IPUMEHECHHUE.

HenpenenbHble yriieBOAOPOIbI (AIKEHBI, aIKaIUEHBI, ATIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUU PsZ. DTUIEH W MPOMUJICH: COCTaB, CTPOCHHUE,
dbuznyecKkue U XUMUYECKUE CBOWCTBA (peaKlMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THIPATAIIUH,
OKHUCIICHUS U TIOJIMMEPHU3AIUH ) TIOJyUYeHHEe U TIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3, XuMu4eckoe CTpOeHHUE, CBOWMCTBA (peakius
MOoJIMMEpU3aIii), TpUMEHEHUe (IUIsi CHUHTe3a NPHPOAHOTO W CHHTETHYECKOrO0 KaydykKa |
PE3UHBI).

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHU psila. ATIETHIICH: COCTaB,
XUMHYECKOe CTpoeHue, (u3mueckne W XUMHUYECKHE CBOWCTBA (peakuud TUIPUPOBAHHS,
TaJIOTEHUPOBAHUS,  THApATAllMd  TOPEHWsI), TIOIy4eHWe W  TNPUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsl CBAPKH U PE3KU METAJJIOB)

OK 01
OK 02
OK 04
IIK...
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Apomartudeckue yriieBoAopojsl (apeHsl). beH3oa u Tomyos: cocraB, CTpoeHHe, (pu3nueckue u
XMMUYECKHE CBOMCTBA (peaklUM TaJIOTeHUPOBAHUS U HUTPOBAHUS), MOJIYYCHUE U MPUMEHEHHE.
TokcHMYHOCTH apeHOB (BiIMsIHHE OEH30Jla Ha OpraHU3M 4ejoBeka). ['eHeTnyeckas CBSI3b MEXIY
YTJIEBOJOPOAaMH, MPUHAJICKAIIUMH K PA3IUYHBIM KJIACCaAM.

[TpupoaHbIe KICTOUHUKH YIIIeBOAOPO10B. [IpupoaHslii ra3 u nomnytHele HeTsaHbIE Ta3bl. HedTh 1 2

e¢ mpoucxoxaenue. CrocoObl mnepepaboTku HePTH: TEPeroHKa, KPEKUHT (TePMUYECKHIA,

KaTaJuTuueckuil), nuposnns. [IpogykTel mnepepa®boTku  HePTH, UX NPUMEHEHHE B

IIPOMBIIIIIEHHOCTH

u B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €ro nepepadoTKu
Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 02
DU3HUKO-XUMHUUECKUE «CBOMICTBA yII€BOJOPOAOBY. OK 04
CBOICTBa TpuBuanpHas U MeXAyHapoaHass HOMEHKJIAaTypa, XUMHUYECKUE CBOMICTBA, CIIOCOOBI MOIYYEHUS
YIJIEBOI0OPOIOB yrieBoaopoaoB. IlomyueHue sTuieHa U U3ydeHHE €ro CBOWCTB. MojenupoBaHUE MOJEKYT U 2

XUMHUYECKHUX MPEBpAIlCHUN YIJIeBOJOPOJIOB (Ha IMpHUMEpe dTaHa, STWIEHA, alleTUIeHa U JAp.) U

raJJoreHOIPOU3BOIHBIX
Pasznea S. Kucaopomoconepxxamye oprannyecKkie coeIuHeHus 14
Tema 5.1. Coaep:xanue yue0HOro MaTepHuaJia 2 OK 01
Crnuptsl. Oenon [IpenenbHBIE OAHOATOMHBIE CIIUPTHI (METAHOJ U ATAHOMI): CTPOEHHE, PU3NYECKUE U XUMUYECKUE OK 07

CBOMCTBa (peakUuu C aKTUBHBIMH MeTalsIaMH, TaJIOT€HOBOJOPO/JIaMH, TOpEHHE), MPUMEHEHHUE.

Bonoponnbie cBsi3u Mexay MOJEKyJlaMu CHUpTOB. PU3MOJIOTMYECKOE NEHCTBHUE METAHONIA U

ATaHOJA Ha OPraHMU3M 4YeJIOBEKa.

MHoroaToMHbI€ COUPTHI (ITHJICHIJIMKOIb U TIUIEPUH): CTPOCHUE, (PU3NYECKHE U XMMHUYECKUE 2

CBOMCTBA (B3aUMOJEHCTBME CO IIEJIOYHBIMH METAUIaMM, KauyeCTBEHHAs peakuus Ha

MHOr0OaTOMHbIe cIUpThl). PU3HOJIOTHUECKOe JeCcTBHE HAa OopraHu3M uyenoBeka. IIpumeHeHue

[JIALEPUHA U STHJICHTJINKOJIS.

®enon. CrpoeHue MOJEKyJbl, (U3MUECKHEe M XUMHUYECKHE CBoMcTBa (eHosa. TOKCHYHOCTH

¢deHona, ero hu3HoIOrNYECKOe NeHCTBUE Ha OpraHu3M desoBeka. [Ipumenenue genona
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01
Anpaerumpl. Anpaeruaipl U KeTOHbI ((opManbaeruj, aneraibJerdjl, aleToH): CTpOoeHHe, (U3NYECKHe U OK 02
KapOoHOBBIE KUCTIOTEL. | XUMHYECKHE CBOWCTBA (pEaKlIWH OKUCICHUS M BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH), OK 04
CrnoxHble 3¢upbl MOJIy4YeHUE U PUMEHEHHE. 4

OMHOOCHOBHBIE TpeZeNbHbIE KapOOHOBBIE KHUCIOTHl (MypaBbHHAass M YKCYCHasi KHCJIOTBI):
cTpoeHHe, ¢Gu3MUecKue M XHMMHYECKHe CBoOWcTBa (0OlIMe CBOWCTBA KHUCIIOT, pPEaKIIHs
TepuUKalMK), TOoJydeHHe M mnpuMeHeHue. CTeapuHOBas M OJEHMHOBAs KHCJIOTHI Kak
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IPEJCTaBUTEININ BBICIIUX KapOOHOBBIX KMCIOT. MblIa KaK COJM BBICIINX KApOOHOBBIX KHCIIOT, UX
MOIOILIEE ACHCTBHE.

Crnoxnble 3¢pupbl Kak IPOU3BOHBIE KapOOHOBBIX KUCIOT. ['maponu3 ciiokHbIX 3¢pupoB. JKupsl.
I'upponns xupos. [Ipumenenune xupoB. bruosornueckas posib ;KUPOB

Tema 5.3.
VYrieBoabl

Conep:kanue y4eOHOT0 MaTepuaJia

VYrneBoasl: cocTa, KiaccH(uKanus YIriaeBOJOB (MOHO-, AWM- W TOJIMCaxapuisl). [mroko3a —
IpOCTEHIINKA MOHOCAaxapu: OCOOEHHOCTH CTPOCHHSI MOJIEKYJNbI, (U3HUECKUEe U XUMHYECKHE
CBOICTBa IUIIOKO3bl (B3aumozeiictBue ¢ ruapokcuaom wmenu (II), okuciaeHne aMMuadHbIM
pacTBopoM okcuzaa cepedpa (1), BocctaHoBIeHUE, OPOKEHNE TITIOKO3bI), HAXO0XKICHHUE B TIPUPOJIC,
NPUMEHEHHE TJIOKO3bl, OMOJOTMYecKass pOJib B JKU3HEACATEIBHOCTH OpraHM3Ma 4YeJOBEKa.
®orocunrte3. PpykTo3a Kak U30Mep TITHOKO3HI.

Caxapo3a — MpeICTaBHTENb AMCAXAPHIOB, THIPOJIN3 Caxapo3bl, HAXOXKICHHWE B MPHPOJE U
MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaidl ¥ IIEJUIIONI03a KaK MPUpPOAHBIE momuMmephl. CTpoeHHe Kpaxmana U
LEJUTION03bI, (U3NYECKUE U XUMUYECKHE CBOMCTBA KpaxMmaina (TUApOJIN3, KaueCTBEHHAs PeaKius
C M0JIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COACPKAIINX
OpraHN4YeCKUX
COCTMHCHUI

Coaep:xanue yue0HOro MaTepHaJia

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora Ne8. «HomeHkiaTypa  KHCIOPOAOCOAEPXKALIMX  OPraHMYECKHX
COCTUHEHUINY.

TpuBnanbHas U MeXIyHapoJaHas HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CHOCOOBI MOIy4EHUS
CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, alIbAETUIOB U KETOHOB. COCTaBIEHHE CXEM
peakuuii (B TOM 4YHCIE€ IO TNPEAJOKEHHBIM IIeToYKaM IPEBPALICHUI), XapaKTepH3YIOLINX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHNYECKUX COETUHEHHH

[Tpaktuyeckas pabota Ne9. «Xumuueckue M (pu3MyUeCKUe CBOWCTBA KHUCIOPOAOCOIEPIKALIMX
OpPraHUYECKUX COCIUHEHUS.

[TpoBenenue, HaOIIOAEHWE M ONHUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB,
Ka4eCTBEHHbIC PEAaKIMU OJHOATOMHBIX CIHUPTOB (OKUCIeHHe d3TaHosa okcugom wmemu (1)),
MHOT'OQTOMHBIX CHHUPTOB (B3aMMOAEHCTBUE TiulepuHa ¢ ruapokcuaom menu (1)), anpaernaos
(oKuCIIeHHE aMMHa4YHbIM pacTBopoM okcupa cepebpa(l) u  rumpokcumom  wmemu (1),
B3aMMOJIEMCTBHE KpaxMalla C HOJJOM), U3yUYEHUE CBOWCTB PacTBOpa YKCYCHOW KHCIIOTHI

OK 01
OK 02
OK 04

Pa3nes 6. AsoTcoaepskamue OpraHu4ecKue coeJHHeHHs

SN

Tema 6.1.
AMUHEL

Conep:xaHue yueOHOro MaTepuaJia

o

AMUHBI: METHIAMHH — HpOCTCﬁHIHﬁ MNpEACTAaBUTCIIb AMHHOB: COCTAB, XMMHUUYCCKOC CTPOCHHUC,

N

OK 01
OK 02
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AMUHOKHCIIOTHI. (bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE. OK 04

benku AMUHOKHCIOTHI Kak aM(oTepHble OpraHuyeckue coenuHeHus. DU3NYeCKue M XUMHUYECKUE
CBOMCTBa aMHHOKHCIOT (HAa MNpuUMepe TIJMIMHA). bHonormdeckoe 3HAYEHHE AMHHOKHCIIOT.
IlenTunel.

benku kak npuponHsle nonumepsl. llepBuuHas, BTOpUYHAs U TpPEeTUYHAs CTPYKTypa OEJIKOB.
XUMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYpAllKs, KAYSCTBCHHBIE pEaKIINK HA OCITKU
IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padora NelO. «CBoiicTBa a30TOCOAEPIKAIMX OPraHMUECKUX COSAMHEHUI.
dusnueckue M XUMHUYECKHME CBOMCTBA AaMUHOB (pPEakUMHM C KUCJIOTaMH U TOpEHHs) u 2
aMUHOKHCIIOT (Ha mpumepe rimnuHa). HabmogeHne u onucaHue JEMOHCTPAIMOHHBIX OIBITOB:
JIeHaTypalys OeJIKOB IPU HarpEeBaHUH, [IBETHbIE PEAKIIMU OEIIKOB

Paspnen 7. BoICOKOMOJIEKY IS PHbIE COCAUHEHUS 2

Tema 7.1. Coaep:xanue yue0HOro MaTepHaJia 2 OK 01

[ImacTmaccel. IIpakTHYeckHe 3aHATHA OK 02

Kayuyku. Bonokna [Mpaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KIACCH(HUKAIMA BBICOKOMOJIEKYIISPHBIX OK 04
COEIMHEHUI)) IIK...

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJSIPHBIX ~COCIUHEHHUH: MOHOMEp, IIOJHUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJUMEpHU3alMH, CPeAHssT MoJyieKynaspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHHUH — IMOJIMMEpU3alus U OJUKOHICHC AL, 2
O3zHakomiieHHE C 00pa3laMu TPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yKOB:
MJIACTMACCHI (TIOJIMATUIICH, TOJUIPONUIICH, MOTUBUHIIXJIOPUI, TOIUCTHPOI); HATypalIbHBIA U
CUHTETHUYECKHE Kaydyku (OyTaJueHOBBIH, XJIOPONPEHOBBII UM H30NPEHOBBIN); BOJOKHA
(HaTypasibHbIe (XJIOMOK, IIEepCTh, IIENK), HMCKYCCTBEHHBIE (aleTaTHOe BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KaIPOH M JIaBCaH)

7
IMpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lepPKaHUeE (CodepKaHNe MPUKJIATHOTO MO/TYJIs1) 6

Paznen 8. Xumus B ObITY M IPON3BOJACTBEHHOM 1eITEJIbLHOCTH YeJI0OBeKa 6 OK 01

" B pamkax uacoB ITOC MOryr GbiTb IPOBEICHbI HHTEIPUPOBAHHBIC 3AHSTHS C Y4ETOM CONEPYKATENHHBIX MEKIPEIMETHBIX CBsi3el Mo AByM M Gojee 00IIe0Gpa30BATEIbHBIM
JIUCLUIIIIMHAM:

duzuka: mMarepusi, SHEpIus, Macca, aToM, JJIEKTPOH, POTOH, HEHTPOH, HOH, N30TOII, PaANOAKTHBHOCTh, MOJICKYJIa, SHEPTEeTHYECKHH YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHUIIBI HX U3MEPEHUsI, CKOPOCTb.

buonorus: knerka, opraHusm, Ouocdepa, skocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MAaKpO- U MHUKDPOIJIEMEHTbI, BUTAMUHBI, OMOJIOTHYECKH aKTHBHBIE BEIIECTBA
(Oenkwm, yriieBOJIBI, )KUPBI, HEPMEHTHI).

I'eorpadusi: MUHEpalibl, TOPHBIE TIOPO/IbI, [OJE3HBIE HCKOMIAEMbIe, TOTUINBO, PECYPCHI.
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Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  mpodeccrHoHaIbHON
JIESITEILHOCTH YEJI0BEKa

Conep:kanue y4eOHOT0 MaTepuaJia

[TpaBuiia 3KOJIOTUYECKU IIEIECOOOPA3HOrO TOBENEHUS B OBITY M TPYIOBOW JCSITEILHOCTH B
LEIAX COXPaHEHUs CBOEro 3J0pPOBbS U OKPYXKAWOIIEW MPUPOJHON Cpelbl, OMNAaCHOCTb
BO3JCHCTBUS HAa JKUBBIE OpPraHW3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX  KJIACCOB
(yrmeBomopobl, CHHUPTHL, (EHOJBI, XJIOPOPraHMYECKUE MPOU3BOJHBIC, aNbICTUIABI U [Ip.),
II0KAa3aTellb PEAEIbHO JOIYCTUMON KOHIIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Ponp xumum B oOeCrieUeHUH 3KOJOTHYECKOW, SHEPreTHYeCKOW M MUIIeBOW Oe30MacHOCTH,
Pa3BUTUM  MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuasioB (B 3aBUCHMOCTH OT  BHJA
npodecCuoHaNBHOM AESITeIbHOCTH ), HOBBIX UCTOYHHKOB SHEPTUH (AJIbTEPHATUBHBIE UCTOYHUKU
sHeprun). [loHsTHE O Hay4YHBIX METOJAX IIO3HAHMS BEIIECTB U XHUMHYECKUX PEAKIIHM.
[IpencraBienuss 06 OOMMX HAYYHBIX MPUHIHUIAX MPOMBIIUICHHOTO TMOJTYYSHHSI BasKHEHIINX
BEIECTB (HA MpUMEpPax MPOU3BOJCTBA aMMHUAaKa, CEPHON KHCIIOThI, METAHOJIA).

XvuMHUsS W 300pOBbE UEJIOBEKAa: TMpaBuia OE30MacHOr0 HCIOJIb30BAaHUS JIEKApPCTBEHHBIX
IpernapaToB, OBITOBOW XMMHH B ITOBCETHEBHOMN YKH3HU

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Ne 11-12. «IIpumMeHEeHnE XMMUYECKHX BEIIECTB M TEXHOJOTHHA C Yy4E€TOM
Oyay1ei npodeccuoHanbHON 1eATETbHOCTH.

Pemenune keiic-3a7ay 1o TeMaM: NUIIEBbIE NPOAYKTHI, OCHOBBI PALIMOHAIBHOIO NHUTAHMS,
BAXHEHIINE CTPOUTEIbHBIE M  KOHCTPYKLIMOHHBIE MaTepHallbl, CEJIbCKOXO3SICTBEHHOE
MPOU3BOJICTBO, KPAacKH, CTEKJIO, KepaMHKa, MaTepuasbl UId SJIEKTPOHUKH, HaHOMaTepUalbl,
TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKM DSHEPrHM, OpPraHMYECKHe U MUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE M KOCMETHUYECKUE MTpenapaThl, ObITOBasi XUMHUSI, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [lpeacraBieHue pe3ynbTaTOB peEIICHUS Keic-3amad B (opMe MHUHH-IOKIAaa
(tomyckaeTcst UCTOJIb30BaHUe IrpaMuecKUX M MPE3EHTAIIMOHHBIX MaTepHaJIoB)

OK 02
OK 04
OK 07
IIK...

IIpome:xxyTounasi arrecTanus no gucuumianue (qudQepeHIrpoBaHHbIN 3a4€T)

Bcero

78
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3. YCJI10BUA PEAJIM3ALINN ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanuzarnyst mporpaMMbl TUCIHUIUIMHBI TPEOYyeT HAMUMYMS y4eOHOTO KabrHETa
CXAMUD.

OobopynoBanne yueOHOro kabmHera:

- IOCa/I0YHBIE MECTA M0 KOJIMYECTBY O0YUarOIIUXCS;
- pabodee MeCTO TpernoaBaTers;
- TOCKa KJIaccHast
- y4eOHO-METOIMYECKOE 00ECTIEUEHUE;
- KOMIUIEKT Y4YeOHO-HarJsAHBIX MOCOOMH MO IUCHUIUIMHE «XUMUS» (CTEHIBI,
CXEMbl, TaOJMIbl, OIOPHBIE KOHCIEKTHI, Yy4eOHblE MOCOOMs, CIIPaBOYHBIE
MaTepuaibl, HaAOOpBHl  IIAPOCTEP)KHEBBIX  MOJAENEH  MOJEKYN,  MOJEIH
KPUCTAUTMYECKUX PEIIETOK, KOJUIEKIIMA TMPOCTBIX M CIOXKHBIX BEIIECTB H/WIN
KOJUIEKIIUY TTOTMMEPOB; KOJUIEKIIUS TOPHBIX TIOPO] 1 MUHEPAJIOB);
- HaObOp MOCY/Ibl, 000PYIOBAHUS U PEAKTUBOB JJIsl IEMOHCTPAIIMOHHOTO
HKCIIEPUMEHTA U JIAOOPATOPHBIX OIBITOB.

TexHuveckue cpeacTBa 00y4eHUs :

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BE/ICHHUS 3BYKA;
- IPUHTED;

- MYJIbTUMEINA-TIPOEKTOP;

- 9KpaH

3.2 UndopmanuonHoe odecnieuenne o0yuyenusi. IlepedyeHb pexomeHaTyeMbIX

yueOHbIX u31aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI

l.ApunorenoBa W.B. Xumwus: y4yeOHMK U TPAKTUKYM [JJs  CPEIHEro
npodeccrnoHanbHOro 06pa3oBanms/U.B.Adunorenosa,/I.B.babkos,B.A.IlonkoB — 2¢
u3a.,-ucnp. M pom.- Mocksa: M3narensctBo FOpaiiT, 2025. - 291c¢ Pexum nocryna:
https://urait.ru/viewer/himiya-513807#page/S

2. KonctutynmonssiMu 3akoHamu P® o nonpaBkax k Koncturyumm PO or
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne 4. — Cr. 445.

3. ®enepanbhblii 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. dheaepaabHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-03, ot 03.02.2014 No

4. @3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-

@3, ot 04.06.2014 Ne 148-@3, ¢ u3M., BHeceHHbIMU DenepaibHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickori denepanium.
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HNuTepHeT-pecypcebl

1. www.fcior.edu.ru (deaepanbHblii eHTP HHHOPMALITOHHO-
oOpazoBaTtenbHbIX pecypcoB — DIIUOP).

2. http://www.window.edu.ru (EmuHoe okHO gocTyma K oOpa3oBaTelIbHBIM

pecypcam HTepHETa O XUMUH)
3. https://resh.edu.ru_ (Poccuiickast 3JIeKTPOHHAS IIIKOJIa)

J]OHOJIHHTGJILHBIE HCTOYHHUKH

1.Pocun U.B., Xumus.Y4eOHUK U 3aJa4HUK JJIsI CPEIHEr0 TPOQPECCHOHATBHOIO
obpazopanus/ N.B.Pocun,JI.J.Tomuna, C.H.ComoBbeB - MockBa: M3naTenbcTBO
FOpaiit, 2025. - 420c

Pesxum noctyma: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/5

22


http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://resh.edu.ru/
https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5
https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5

KOHTPOJIb

U OLEHKA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

PE3YJbBTATOB

OCBOEHUA

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHsS 00I1e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasjeiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oo6mas / Pa3nen / Tema Tun oueHoYHbIX
npodeccuoHAIbLHAS MepOonpPHATHIA
KOMIIETEHIHS

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 TectupoBanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, Brinonnenue npakTuueckux
Tema 4.3, Tema5.1 ,Tema 6.1 3aJaHuN

OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5s.1,
Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemrenne 3amau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1

OK 02 Tema 3.2, Tema 4.2, Tema 6.1

OK 04 Tema 2.1, Tema 2.2, Tema 4.2,

OK 07 Tema 6.1

OK 1,0K 2, OK 4, Tema 7.1 Brimmonaenne u 3ammra
OK 07, TIK 4.3 KEHMCOB
OK 1,0K 2, OK 4, Pasmen 1 Pasmen 2 Pasgen 3 Pasmen 4, | duddepentupoBaHHbIit
IIK 4.3 Pa3nen 5 Paznen 6 3a4eT
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