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PaGovas  nporpamsa  coctaenena ¢ yucrom  Tpebopanud  PegepanbHOro
LOCYAApPCTRENHOTO ODPAOBATENLHOID OIS pTa epeanero npotheccHOHANABHOTO
oOpazosanun no CNEeUHANLHOCTH 49.02.01 Duinyeckan KYJALTYpa,
YIRep#aennoro  npukazom  Muawwcrepersa  npoceemenns  Pocemiickoii
Pencpaunn or  11.11.2022 . NoB68, depepancroro TOCYHApPCTEEHHOTO
0OpasoBaTeNbHONO  CTAHNAPTZ cpelHero oOMIero oDpasoBaHMd, YTBePH#IEHHOTD
npxkazoM Munucrepersa obpasoBands u mayks PO oT 17.05.2012 & Ne 413 (c
HimeHenHAMM Ha 12.08.2022 r.); B coorreTcTRMM © PeroMeHIaUMAMH MO MOy eHHID
cpeanero obulero ofpajoBaHHd B NpefieNax oCBOSHHA 0OpaioBaTeNLHOM MPOTPaMME]
CpeliHero npodeccHoHaNlsHOTo ofpasosanus ot 01.03.2023 r, Ne 05-592, npAMepHo
paboueli  nporpammoil  ofweobpazoBaTeNbiol  OMCUMIIHHBEL 4K HMHI» bt
MpodieccHOHATBHBIX 06paioBaTeNLHEIX OpIaHH3aIHI, yreepxaensoi 30.11.2022 r.
apoTokod Neld, yyeOuom mnanom, [unouwenuesm o paipaborke paGoumnx nporpamM
YUCOHEIX AHCIUATTIHN

Opranusauns-paspaGorunk: ['BIIOY PO  «Kamenckuii nemarori—ecii
Kol Laemucn

Paipaboruankmn: -
M0 llonakesa. - npenogasarens swicuied KBANUOHEANHOHHOH KaTeropHH,

Tlporpamma paccMortpesa wa sacemanmu [IL[K OBweobpasoBaTenbHBIX AMCUHTINE
Iporokon Ne7 ot 19BERPATIA 2024r, M‘
Lpeacenarens TIHEK O6mieotpaiosaTeisinix AHCIHILIHR H.IO, Tlonaxosa

PaGoyan nporpaMma omoGpena Metomeieckunm CoeeTom KOJJTe T#a

[Mporoxon NeS ot 20 Mapra 2024r. ’fﬁ
-

Ipencenarens Meroamieckoro CoBeTa konnemsa

I'.B. 3seagynosa
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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEH TPOIT'PAMMBI YUYEBHOMN JUCHUITIIMHBI
OV .12 XUMUA
1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl:

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHS» SIBISIETCS  00s3aTENbHON  YacThIO
00111e00pa30BaTEIILHOTO KA 00pa30BaTEIBHON MPOrPaMMBI CPETHETO MPO(HECCHOHAIBHOTO
00pa3oBaHMsl — MPOTPaMMbl MOATOTOBKH CIEIMAIMCTOB CPEIHEr0 3BEHA IO CHEIHaIbHOCTH
49.02.01 dusznueckas KyJabTypa.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTATbI OCBOEHUS TUCHMIIUHBI:
1.2.1. eab ocBOEHHS AU CIMILINHbBI

@dopMUpOBaHUE Yy CTYACHTOB IMPEACTABICHUS O XUMHMUYECKOW COCTaBIISIIOILEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpAa KaK OCHOBBI NPUHATHS PELIEHUH B JKU3HEHHBIX U IPOU3BOJICTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cpejie.

Conepxanue MPOTPaMMBbI 00111€00pa3oBaTEeIbLHOM JUCLIMTUTMHBI «XUMUA»
HaMpaBJICHO Ha JIOCTUKEHHE CIICAYIOIINX LIeTIei:

1) cdopmupoBarth MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHWsS XHMUYECKUX MPOIECCOB U
SBJICHUM B OKpYXalollled cpelxe, LEeJIOCTHOM HaydyHOM KapTUHbBlI MHUpPA, B3aUMOCBS3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh yMEHWs COCTaBIATH (OPMYJIbI HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUSI XUMHUYECKHX peakuuid, OOBACHATH MX CMBICH, HHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKUX 3KCIIEPUMEHTOB,

3) chopMHpOBaTh HABBIKM TPOBEIEHUS MPOCTEHINNX XUMHUYECKUX OKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ cOoOJIt0/IeHneM MpaBuil 0€30MacHOro OOpalleHUs] ¢ BELIECTBAMU U J1TAOOPaTOPHBIM
o0opyI0BaHUEM;

4) pasBUTh yMEHWs HCIIOJIb30BaTh MH(POPMAIMIO XUMHUYECKOTO XapakTepa W3 pa3indHBIX
HUCTOYHUKOB;

5) coopmupoBaTh yMeHHsS TMPOTHO3MPOBATh IIOCIEACTBUS CBOEH  JEATENLHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MIPOLIECCOB;

6)chopMHpoBaTh MOHMMAaHUE 3HAYUMOCTH JJOCTH)KEHUM XMMUYECKON HAyKH U TEXHOJIOTUH IS
pa3BUTHS COLIMATIBHOM U IPOM3BOJICTBEHHOM cep.

1.2.2. [Inanupyemble pe3yJbTaThbl 0CBOCHHS JMCIUIIIUHBI
Oco6oe 3HaueHmne JUCHUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01, OK 02,
OK 04,0K07unIIK 1.2,TIK 2.4.



HaumenoBanue

Ilnanupyemble pe3yJibTaThl

KOJI Oo0ume JIMCIUITHHAPHBIE
KOMIIETCHIIUH

OKO1.Boibuparsc | BuacTu Tpy1OBOTO BOCIUTAHUS: | - BJIAJETh CHCTEMOW XHMHYECKUX 3HAHUU,
n0COOBIPEMICHHsS. | - TOTOBHOCTh K TPpyAy, | KoTopas BKJIIOYAET: OCHOBOIIOJIATAIOIUE TOHATHS
3anau OCO3HAHHC HCHHOCTH | (xpiMuyecKMid ~ JJIEMEHT, aTOM, DJICKTPOHHAs
Hpg(beCCHOHaHB MacTepeTBa, Tpynomobue; . 000J104Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATH
HOH - TOTOBHOCTBKAKTUBHOWUIEAT

. aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
NEeATEIIBHOCTU €JIbHOCTUTEXHOJIOTUYECKONUCOL]
PUMEHUTEIBHO HaTbHOHHATIPABICHHOCTH,cioco6 | JTCKTPOOTPHLUATEIBHOCTD,  CTCTICHE  OKHCICHNA,

HOCTBMHHUIIUUPOBATD,IIJIAHUPOBAT
bHUCaMOCTOATCIBbHOBBIIIOJIHATHTA

KYIOJIESTEIIbHOCTH;
- UHTEpPEC K Pa3IuIHBIM
chepam npodeccruoHaIbHON
NeSITeIIbHOCTH,

OBnazneHue  yHHUBEPCAIbHBIMU
y4eOHBIMH  T103HABATEIbHBIMU
JICUCTBUSIMU:

2)0a30BbIC JIOTUYECKUE
JIEUCTBUS:

- camocTosiTennbHOOpMyITH
POBAaTbUAKTYAIU3UPOBATHIIPOOIIE
MY,paccMaTpUBAaThEEBCECTOPOHH
e;

- YCTaHaBJIMBATbCYIIECTBEHHbI
HIPU3HAKUIMOCHOBAHUSITISICPAB
HeHUs, Kaccupuranuurooo0ie
HUS;

OTIPENIETISATh e JIeATeIbHOCTH,
3a/1aBaTh napameTpel U
KPUTEPHUU UX JTOCTUKEHUS;

- BBISABJISTH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCHUTBKOPPEKTHUBBIB/ICSTEIb
HOCTh,O0IICHUBATECOOTBETCTBUEPE
3yJbTAaTOBLEISAM,0LIEHUBATbPUCK
HATIOCIEICTBUHIEATEIILHOCTH,

- pa3BHBAThH KpeaTHBHOC
MBIIIICHUE npu pelieHnn
JKU3HEHHBIX TTPOOJIeEM

0)0a30BEIC HCCICA0BATCIbCKU
eneiCTBUA:

- BIIQJCTh HaBBIKaMU Yy4eOHO-
HUCCIIEN0BATEIbCKOMN "
MPOEKTHOMN JIEATEIIbHOCTH,
HaBBIKAMH paspereHus
npobiewm;

- BBISBIATH MPUYUHHO-
CJIEICTBCHHBIE CBSI3H u
aKTyaJu3upOBATh 3ajauy,
BEIJIBUTATH THIIOTE3Y ee

XUMUYECKas CBS3b, MOJb, MOJIIPHas Macca,
MOJISIDHBIH ~ 00BbEM,  YIVICPOJHBIA  CKEJIeT,
(yHKIIMOHANBHAS TPYIINA, paauKall, U30MEpusi,
HW30MEPBI, TOMOJIOTUYECKUN DS,
YTII€BOJOPOABI, KHUCIOPOA- M a30TCOJEpIKAIINE
COCTMHEHUS, OMOJIOTHYECKN aKTHUBHBIC BEIECTBA

TOMOJIOTH,

(yrimeBompl, KHpBI, OCJIKH), MOHOMEp, TOJIHMED,
CTPYKTYPHOE
COCIMHCHUS, KPHUCTAUTMYECKAs PEIIeTKA, THIIbI

3B€HO,  BBICOKOMOJIEKYJISIPHBIE

XUMHUYECKHUX peakuuii (OKHCTUTENBHO-
BOCCTaHOBUTEIIbHBIE,
peakuuu

QJICKTPOJIMTLI,

9K30-M DHJIOTEPMUYECKHE,
oOMeHa),
HEDJICKTPOJIUTHI,

HMOHHOTO pacTBop,
INEKTPONIUTHYECKAS JTUCCOLUAIUS, OKHUCIIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIIHH,
XUMHYECKOE pABHOBECHE), TEOPHUH U 3aKOHBI
(TCOPI/UI XUMHUYCCKOI0 CTPOCHHUA OPraHUYCCKHUX
AM. bytnepoga,
ANEKTPOIIUTUYECKON JTUCCOITHAITIH,

BEILIECTB Teopust
nepuoauueckuid 3akoH .M. MenneneeBa, 3aKoH

COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHHN SI3BIK XUMHH, q)aKTOJ'IOFI/IIIeCKI/Ie
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUH U
6e30macHOM HCIIOJIb30BAaHUH BOKHENIIUX
HEOPraHWYECKUX W OpPraHUYeCKUX BEIIECTB B
OBITY U IPAKTHUECKOH JEATEIHbHOCTH YETIOBEKa;

- -YMCTb BBIABJATE XapPaKTCPHBIC MPU3HAKU U
B3aMMOCBS3b M3YYEHHBIX NOHATHUM, TPUMEHSTH
COOTBETCTBYIOILIME TIIOHATUSA IPU ONHUCAHUU
CTPOEHUS U CBOMCTB

HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB U UX

npeBpameHI/Iﬁ; BBISIBJIATD B3aNMOCBA3b

XAMHYECKUX  3HAaHMM C  TOHATUSAMH U

OpeACTAaBICHUAMU OPYIrUuX €CTCCTBECHHOHAYYHLIX

npeaAMETOB;
- YMCTb HCIIOJIB30BaTh HaMMCHOBaHUA
XHUMHUYCCKUX COC,Z[I/IHGHI/Iﬁ MCKIAYHAPOAHOT'O

COK03a TEOPETUYECKOM M MPUKIAJHON XUMUU H




HanmenoBanue

Ilnanupyemble pe3yJibTaThl

KOJ O0mrne JucuuninHapHbie
KOMITETCHIIUH
pElIeHUs, HAXOAWTh apryMEHTbl | TPUBHUAIBHBIE HA3BaHUS BAXKHEMIIMX BEIECTB
uvi (aTUsIEH, aleTWIeH,  TIMIEPUH, denomn,
AOKa3aTCIbCTBACBOUXYTBEPKIACH | (hopmanbaerui, YKCyCHas KHCIIOTa, TDJIHMIKH,
14,38 1aBaTbIIapaMCTPLIMKPUTCPI | yrapyprit ra3s, yrieKnCIblil ra3, aMMHAK, TalleHAs
UPELICHUS;
W3BECTh, HEralleHasi U3BECThb, NHUThEBAs COJA U
- aHAIM3UPOBATHIIOIYYEHHBIEB
UX), COCTaBIATh (POPMYJIbI HEOPTraHUUECKUX
XOACPCIICHUA3a4a9UPEC3yIbTaTHI, ApYyTHX), (bopmy. p
KPUTHYECKHOLEHUBATBUX I0CTOB u OpraHUYeCKHUX BEILECTB, yYpaBHEHUS
€pHOCTB,IIPOTHO3UPOBATEU3MEHE XHUMHUYCCKUX peaKHHﬁ, OOBSICHATh HUX CMBICJI;
HUEBHOBBIXYCIIOBUSAX; MOATBEPXKJATh  XapakTEpPHbIE  XUMUYECKHE
- YMCTh ICPCHOCUTH 3HAHHS B | CBOWMCTBA BEILIECTB COOTBETCTBYIOIIMMH
II03HaBaTCJILHYIO U | skcrepUMEHTaMHd M 3alUCSIMU  YpaBHEHUH
MPAKTHIECKYIO O0IACTH |y ootk peaKImii;
JKU3HEACITEIbHOCTH;
yMETh yCTaHaBJINBATh IPUHAJIEKHOCTh
- yMeTb MHTETPUPOBATH
M3YYEHHBIX HEOPraHMYECKHMX M OPraHUYECKUX
3HAHUSL U3 Pa3HbIX MPEIMETHBIX
o6nacreit; BEIIIECTB K OMPEEICHHBIM KjaccaM U Tpymiam
. BBIIBUTATh HOBbIE wWjey, | COCAMHCHHM, XapakTepHU30BaTh MX COCTaB U
ImpeajiaraTb OpUI'MHAJIbHBIC BOKHEUIIINE CBOﬁCTBa; OIpCaACIIATh BHUbI
MOAXO/bI U PEIICHHUS; XUMHUYECKUX CBsI3ei (KOBaJeHTHAas, HWOHHAs,
CIIOCOOHOCTH HUX | MerajuIddecKas, BOJIOPOIHAs), THUIIBI
UCIIOJIP3OBAHNA B _ | xpucrammueckux PELIETOK BEIIECTB;
MO3HABATEIIbHOW | HaTbHON
O3HABATCIIEHO COIHAJIRHO KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIHH;
MIpaKTHUKeE .
chopMUpOBaTh TPECTABICHUSA: O XUMHUYECKOU
COCTABJISIIOIIEH €CTeCTBEHHOHAYYHOM KapTHHBI
MHpa, pOJM XHUMHM B TO3HAHUU SIBJIICHUU
NpUPOabl, B (POPMUPOBAHWUU MBIIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATbHOU
IPaMOTHOCTH, HEOOXOIUMOW UIsl  pelieHus
MPaKTUYECKHUX 3a1a4 u 9KOJIOTUYECKH
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;
YMETh TMPOBOAWTH PACUETHl O XHUMHYECKUM
dbopMynaM W ypaBHEHUSAM  XHUMHUYECKHUX
peakiuii ¢  UCHONB30BaHUEM  (PU3UUECKHUX
BEIIMYMH, XapaKTepU3YIOIIMX BEHIECTBA C
KOJMYECTBEHHON CTOPOHBI: MacChl, OOBeMa
(HOpManbHBIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEILIECTBA; HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHUA JJIsl PUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHECHUEM.
B o6nacTi IeHHOCTH HAYYHOTO .
YMETh IUJIAHUPOBATh M BBIMNOIHATE XUMHUYECKHUI
OKO02. MMO3HAHUS:
OKCTIEpUMEHT  (TIPEBpaIleHUus]  OPraHUYECKUX
Hcnons3oBath i COOPMHPORAHHOCTS BEIIECTB MPHU HArPEBAaHWH, TOJYYCHHE ITHIICHA U
b
COBPEMEHHBIE MHPOBO33PEHHUS,COOTBETCTBYIOIIL

CpEICTBa MOUCKA,

€roCOBPEMEHHOMYYPOBHIOPA3BUT
USHAyKUHOOIIECTBEHHONIIPAKTH

HU3YyUYCHUC €TI0 CBOﬁCTB, KauCCTBCHHLIC PCAKIINU

Ha albJCTHbI, KpaxMal, YKCYCHYI KHCIIOTY;




HanmenoBanue

Ilnanupyemble pe3yJibTaThl

KOJ O0mrne JucuuninHapHbie
KOMITETECHIIMH
BBITIOJTHEHU S KH1,0CHOBAHHOTOHA/IMAJIOTEKYJIbT | JA€HaTypanusi O€JKOB IpPU HarpeBaHHUH, IBETHHIC
3a1a4 YP,CIIOCOOCTBYIOLIETO peakiuu OenKOB; MPOBOAUTH PEAKIIMHM HOHHOTO
HpS)(beCCI/IOHaJ'IL OCO3HAHUIO CBOETO MECTa B oGMeHa, ONpEENsTh CPEAy BOAHBIX PACTBOPOB,
HOM TOJIMKYIETYPHOM MUDPC, KayeCTBEHHBIE PEeaKLUU Ha Cybdar-, KapOoHaT- U
JesITeIbHOCTH - COBEpILECHCTBOBAaHUE .
. . XJIOPUJI-aHUOHBI, Ha KAaTHOH aMMOHHS; pellaTh
FSHIKOBOITL THTATCIIbEKOM SKCHEPUMEHTAJbHBIE  3aJlaud o TeMaM
CYIbIYP AT Spe T e "Metamibl" u "Hemeramibl") B COOTBETCTBUU C
B3aMMOJICHCTBHS MEXY JIHOJbMU
¥ TIO3HAHUS MUPA; NpaBUJIaMH  TEXHUKH  O€30MacHOCTH  TpHU
- OCO3HAaHHE LIEHHOCTU oOpalieHun ¢ BeHIeCTBAaMH M JIAOOPaTOPHBIM
Hay9IHOU JeATEILHOCTH, o0opy/noBaHUEM;  MPEACTaBIATh  PE3yJbTaThl
TOTOBHOCTB XMMHAYECKOTO JKCIEepUMEHTa B (opMe 3amucu
OCYIHICCTBILITBIIPOCKTHYIONUCCIIC | yyappenyii  COOTBETCTBYIOIIMX — peakuui |
JLOBATCIILCKYIONCATCILHOCTEHIA ¢opMyIHpoBaTh BBIBOABI HAa OCHOBE OTHX
WBUIyaJIbHOUBIPYIIIIE;
OBnazneHue yHUBEPCAIbHBIMU PE3YJILTATOB,
yIeBHBIMH TI03HABATENBHBIMH yMETh aHATM3UPOBATh XUMHYECKYIO
JeHCTBUAMHU: uHbOpMaIlMIO,  TONIy4aeMyl U3  PasHBIX
B)pabora ¢ HHpOpMaIUECH: UCTOYHUKOB (CpeICTB MaccoBoil mHpopMaiumy,
- BJAJETh HaBbIKAMH cetb lHTEpHET U Apyrue);
OJTy4eHNUs HH(MOPMALIK 13 BJIJICTh OCHOBHBIMM METOJAaMHM HAy4HOI'O
MCTOTHNKOB PasHBIX THIIOB, MO3HAHUS BEIIECTB M XUMHYECKHX SBJICHHI
CaMOCTOATC/ILHO OCYHICCTBIATD (mabnrogeHue,  U3MEpPEHHE,  DKCIEPUMEHT,
MOMCK, aHAJIN3, CUCTEMAaTU3ALINIO
MUHTEPIIpEeTalni0 HHpOopMauu MOJICTMPOBAHHC);
PA3THHBIX BHIOB I YMETb NPOBOJIMTL PACYETHI 110 XUMUMECKHM
(bOpMITpeICTABTICHHS, (dbopMyIaM U ypaBHEHUSIM XUMHUYECKUX PEAKINN C
CO37aBaTh TEKCTHI B pasmiunpix | MCTIOTb30BAHHEM (bu3nUecKux BEIHYHUH, }
(hopmarax XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHON
cyueToMHasHauennsuHbopmar | CTOPOHBI: MacChl, o0beMa (HopMaslbHbIE YCIIOBHS)
HHIeeBOHay THTOpHH,BpIOupasio | [430B, KOMMYECTBA BELIECTBA; HCTIONb30BATH
nriManbayiohopMynpencrapren | CACTEMHBIE XUMUMECKHE SHAHUS JU1S PUHATHA
MANBH3YATH3AIIH; peleHui B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
. OIIEHUBATHI0CTOREPHOCTH,1 | CBASAHHBIX C BEIIECTBAMU U HX PUMEHEHHEM.
€rUTUMHOCTBHH(OPMAIINH,EeCco0
TBETCTBHEPABOBBIMIMOPAIILHO-
THYECKUMHOPMAaM;
- HCHOJB30BAThCPEACTBAUH(DO
PMaIMOHHBIXUKOMMYHHUKAITHOHH
BIXTEXHOJOTMHBPEIIEHUMKOTHUT
UBHBIX,
KOMMYHHUKATHBHBIX
- BJIa/ICThHABBIKAMUPACIIO3HAB
AHUSM3AIUTHIMHPOPMALUU, HH D
OpPMAaIIMOHHONOE30MTaCHOCTH
JMYHOCTH;
OK4. ['0OTOBHOCTF K CaMOpPa3BHUTHIO, | -yMeTh TUIAHUPOBATH W BBITIOJIHITH XUMHYECKUI
OS¢ dexkTuBHO CaMOCTOSITEIbHOCTH U | OKCTIEpUMEHT  (TpEeBpallleHusT  OPraHUYECKHUX
B3alMO/ICIICTBOB | CAaMOOMPEIEICHHUIO; BEIIECTB MPH HArpeBaHWH, MOJYYCHUE DTHUJIICHA U
aThb ¥ paboTaTh B | -OBJIAJICHUE HaBBIKAMU U3yYyeHHE €ro CBOICTB, KayeCTBEHHBIE PEAKIIUU

KOJIJICKTUBE u

y4e0OHO-UCCIIeI0BATEIHCKOM,

Ha aIbJETHJbI, KpaxMal, YKCYCHYK KHCIIOTY;




HanmenoBanue
KO
KOMIIETEHIINU

Ilnanupyemble pe3yJibTaThl

OO01mue

JucuuninHapHbie

KOMaHJIe

MPOEKTHOM M COIMAIBLHOM
JeSATEeIbHOCTH;

OBnageHue yHUBEpCaIbHbIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0)coBMecCTHAs IEITECIBHOCTD:
-[IOHUMAaTh W UCIOJIb30BAThH
MPEUMYILECTBA KOMaHAHON U
WHAUBUAYAIbHON paboThI;
-IIPUHUMATh LIEJIM COBMECTHOU
JIEeATEIbHOCTH, OPraHU30BBIBATh
Y KOOPJUHUPOBATH JEHCTBUS 11O
ee

JOCTH>KCHHIO: COCTaBJIATh TUIAH
JIEMCTBUIM, paclipeieisATh POJIU C
Y4€TOM MHEHHI YJaCTHUKOB
00CyXaTh pe3yabTaThl
COBMECTHOH paboThI; -
KOOPJIMHHUPOBATH U BHIIOJIHATH
paboTy B yCIOBHSIX peajbHOTO,
BUPTYaAJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE
CTpaTernyecKoe MOBEJACHUE B
Pa3JIMYHBIX CUTYaIUsX,
MPOSIBISITH TBOPUECTBO U
BOOOpaxxeHue, ObITh
MHULIMATUBHBIM OBlajieHue
YHUBEPCATbHBIMHU
PETYISATUBHBIMU JEHCTBUSIMMU:
I )IIPUHSTHE Ce0s U IPYTUX
JOJAEH:

- TNPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIFOJEH TpH
aHaJM3 € Pe3yJIbTaTOB
JIeATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIIOICH HA OLTUOKU

- pa3BUBAThH CIIOCOOHOCTH
MMOHUMATh MUPCITO3UIIUH
JIPYroro 4ejoBeKa

JieHaTypanus OeJNKOB NpU HarpeBaHUU, LIBETHBIE
peakuuu O€NKOB; IPOBOAMTH PEAKIMU HOHHOTO
oOMEHa, OIpeNeNATh CpeAy BOJHBIX PacTBOPOB,
KayeCTBEHHBIE PEaKLMU Ha Cyabdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KAaTHOH aMMOHHS; pelaTh
SKCIIEPUMEHTAJIBHBIE  3a/1a4u 1o TEMaM
"Metamibl" 1 "Hemeramnsl") B COOTBETCTBUU C
NpaBUJIaMH  TEXHMKH  0O€30MacHOCTH  TpHU
oOpalleHun ¢ BellecTBaMM M JIaOOpaTOPHBIM
0o0OpyJIOBaHUEM;  TPEACTABIATH  PE3YJIbTaThI
XMMHUYECKOI0 JKCIEepUMEHTa B (opMe 3amnucu
YpPaBHEHUH  COOTBETCTBYIOLIMX  pEaKkUUud U
(¢bopMyIMpOBaTh  BBIBOABI HA OCHOBE 3THX
pe3yJIbTaToB.

OK 07.
ConeiicTBOBaThH
COXPaHCHHUIO
OKpY KaroIlen
CpeIbl,
pecypcocoepexe
HUI0, IPUMECHSTh
3HaHUS 00
W3MCHCHHUN

B o0ugactu
BOCIIMTAHUA:

IKOJOI'H4eCKOro

- chopmupoBanHOE™
KYJBTYpBHI,
IIOHUMAHHUEC BJIUAHUA COLIUAJIIBHO-

3KOJIOTHYECKOM

OKOHOMHWYCCKHUX TMPOHECCOB Ha

COCTOSTHHE MIPUPOIHOMN 51

- chopMupoBaTh
XAMHYECKON
€CTECTBEHHOHAYYHOU

MPECTABIICHUSA: 0
COCTaBIISIONIECH
MHpa, POIHU
MO3HAHUU SBJIEHUW MNPUPOABI, B
(dhopMupoBaHUH KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOIUMOM /I PEIICHUS TPAKTUYSCKUX 3a]1a4

KapTHHBI
XUMUU B
MBIIUICHHST U




HanmenoBanue

Ilnanupyemble pe3yJibTaThl

KOJ{ Ob6mue JucuuninHapHbie
KOMIIETEHLINU
KJIUMara, COLIMAJILHOM Cpe/bl, OCO3HAHHUE | U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOILICHHS K
IPUHITUITBI J100aBHOTO XapakTepa | CBOEMY 370POBbIO U PUPOJHOM CPELE;
OepennBoro 9KOJOIMYECKHX [IPOOIIEM; yMeTh COOMIOaTh IMpaBHia OKOJOTHUYCCKH
TIPOU3BOJICTEA, - IUIaHUPOBAHHUE U | 1eNecoo0pa3HOro TOBENEHUS B  OBITY U
;?g;ﬁiiii s ocymeCTBneliHe JNCHCTBUH B | TPYINOBOM AEATEIBLHOCTH B HGHHXU COXpaHeHI/IiI
upessbuaiinpx | CKPYKAIOWEH Cpejle Ha OCHOBE CBOEr0 3J0pOBbSl U OKPYXKAIOLIEU HPI/IpO,Z[HOI/I
CHTYAIUsX 3HAHUS  [EJCH  YCTOMYMBOIrO | CPEAbl; YYMTHIBATH ONACHOCTL BO3JEHCTBMS Ha
pa3BUTHSI YCIIOBEUCCTBA; JKUBBIE OPraHU3Mbl OIPEICICHHBIX BEUIECTB,
AKTUBHOE HENPHUATHE ACHCTBHIA, | HOHMMas CMBICI  IIOKa3aTels  IMPEAeIbHOM
IPUHOCSIIMX BPEJ OKPYXAOIIEH | AOMYCTUMON KOHICHTPALUH
cpene;
- yMEHHE MIPOTHO3UPOBATH
HEeOIaronpusITHbIE
3KOJIOTUYECKHE MOCJIE/ICTBHS
NPEANPUHUMAEMbIX  JICUCTBHUIA,
peaoTBpalaTh Ux;
- pacuupeHue OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOMN
HaIpPaBJIECHHOCTH;
OBJIaJICHHE HaBbIKAMH y4eOHO-
HCCIICI0BATEIbCKOM,
IIPOEKTHOM M COLMAIBHOU
NEeSATEIbHOCTH;
K 1.2. - CAMOKOHTpPOJIb: J1aBaTh | - YMEHUE co0JIr0/1aTh CaHUTAPHO-
Opranu3oBbIBaT | OLIEHKY  HOBBIM  CUTYyalUsIM, | 3MHJIEMHOJOTUYECKUE TpeOoBaHuUs pu
b MpOoLECC BHOCHTh KOPPEKTUBBI B | OpraHu3aluy mporecca 00yueHHUs;
oOyueHus JIEATENbHOCTD, OLICHUBATh
00yJaronuxcsi B | COOTBETCTBHE pe3yJIbTaToOB
COOTBETCTBUM C | LIEJISIM;  BIIAJETh  HABBIKAMH
CaHUTAPHBIMHU MO3HABATEJILHOU pedieKCHH Kak
HOpPMaMH U OCO3HAHMSA COBEpIIAEMBIX
MpaBAIAMHA JICCTBUA W MBICIUTEIBHBIX
IPOLECCOB, HX PE3YIbTATOB U
OCHOBaHMHI; HCTIOJIB30BAaTh
npueMbl pedIeKCUH ISl OIIEHKH
CUTyalluu, BbIOOpa  BEpPHOIO
pelieHns; yMETb  OLICHUBATh
PHUCKHU u CBOEBPEMEHHO
IPUHUMATh PEUIEHUS MO0 UX
CHIDKEHUIO;

COONIIOJIEHHUs] TIPaBUJ TEXHUKHU
0€30MacHOCTH W CAaHUTApHO-
AMHJIEMHOIOTUYECKUX
TpeOOBaHUI TpU MPOBENECHUU
y4eOHBIX 3aHATHH




HanmenoBanue

Ilnanupyemble pe3yJibTaThl

KOJ O0mrne JucuuninHapHbie
KOMIIETEHIIUH

IIK 1.6. - BJIAJIETH HaBbIKaMU | YMEHUA HaXOJIUTh u HUCIOJIL30BATh
[IpoBoauth noiydeHuss ~ wHboOpManuu U3 | UHGOPMAIIHIO o AHTUJIOTTMHT OBOMY
paboty 1o HWCTOYHUKOB  Pa3HbIX  THUIIOB, | 00CCTICUCHHUIO B npo¢eCCHOHAITBHON
MPEAOTBPALIEHU | CAMOCTOSITEIbHO ~ OCYIECTBISATD | AESTEIILHOCTH

10 MIPUMEHEHMS | TIOUCK, aHaJlM3, CHCTEMAaTHU3allMIo | MPOBOAUTL 00pa30BaTeIbHbIC M MPONAraHJIuCKue
JIOTIMHTa W HHTEpHIpeTauio HWHOOPMALUU | MEPOIIPHUSITHS, HaIpaBJICHHBIC Ha

pa3IMYHbIX BHUIOB U (opm
MpEeACTaBICHUS;
- cO3/l1aBaTb TEKCTHl B

pa3nuyHBIX (QopMarax ¢ y4eToM
Ha3Ha4YeHUs  MHPOpPMAIMH |
LIEJIEBOM  ayJUTOpPUH, BbIOMpas
ONITHMAJIbHYIO bopmy
MPEJCTAaBICHNUS U BU3yaTH3alHN;
OLICHHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh HH(pOpMaIuu, ee
COOTBETCTBHE  IPABOBBIM |
MOpAJIbHO STHYECKUM HOpMaM;

- UCIIOJIB30BAaTh CPEACTBA
MH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B PELICHUN KOTHUTHUBHBIX,

- KOMMYHUKaTHBHBIX U

OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeOoBaHM
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTUEHBI,

pecypcocOepekeHus, TPaBOBbIX U
THYECKHX HOPM, HOpM
nH(pOpPMaIMOHHOM 0€30MMaCHOCTH;
- BIIA/IETh HaBbIKAMU
pacro3HaBaHHs u 3aIIHATHI
uHbopManmy, HHPOPMALUOHHOM
0€30MacCHOCTH JIMYHOCTH

Npe0TBPALICHNE JIOTIHMHTa U 00pb0Y C HUM
3HaHus:

NOHSATHE  «JIONHHI»,  HUCTOPUIO  JIOINWHTA,
3aMpenieHHble CYOCTaHIIMA U METOJIbI, CITOCOOBI
IPOTHBOCHCTBUS IOTIMHTY B CIIOPTE

MEIUITNHCKUE aCIICKTHI, colMaIbHBIC u
TICUXOJIOTHYECKUE  MOCIEACTBUS  MPUMEHCHUS
JIOIIMHT A

MCETOJUKY HpO(bHJIaKTPIKI/I JOIIMHI'a 1 3aBUCHUMOI'O
IOBCACHUSA




2. CTPYKTYPA U COAEP)KAHUE YYEFHOH JUCHUILINHBI

Bun yueoHoi padoThI

O01LeM yacoB

OO0mmii 00éM HATPY3KH, B AKaJeM. 4 135
OcHOBHOE copepxaHue 117
B TOM UHCJIE:

TEOPETUUYECKOE 00yUCHHE 95

PAKTUYECKUE 3AHITHS 62
IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COJIePKAHUE 10
(copep:kaHMe NPUKIATHOTO MOLYJIsI)
B TOM YHCJIE:

TEOPETHUYECKOE O0YUECHHE

MPAKTHUECKHUE 3aHATHUS 6
IIpomexkyTrouyHnasi arrecrauus B popMe IK3aMeHa 18

B T.4. KOHCYJIbTAI[UU 12




HaumeHnoBaHue Copep:xanue yueGHOro MaTepnajia (0CHOBHOe 1 IpodeccHoHAIbLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U 06 ®opmMupyembie
N 'beM 4aCcOB
pa3aenoB U TeM NpaKTH4YecKHe 3aHATHS, TPUKIATHOH MOLY/Ib KOMIIeTeHIM U
1 2 3 4
OcHOBHOe cojiepKaHue 117
Pasnes 1. OcHOBBI CTpOeHHs BellleCTBA 8
Tema 1.1. OcHoBHOe coep:;KaHue 4 OK 01
CTtpoeHue aToMOB
XMMHYECKHX TeopeTuueckoe o0yueHue 4
3J1eMEHTOB M
npupoaa CoBpeMeHHass Mojesb CTpoeHus: aToMa. CHMBOJMYECKUU S3BIK XUMHUU. XHUMHYECKUHU 3J€MEHT. DIJIEKTpOHHAs
XHMHueckoii cesizn  [KOHOUrypamms atoma. Knaccnpukanus XMMHYECKAX DIIEMEHTOB (S-, P-, d-37eMeHTbI). BaneHTHbIE 571EKTPOHBL 4
BajleHTHOCTh. DJIEKTPOHHASI IPUPOAA XUMHUYECKOU CBSI3U. DJNEKTPOOTPULIATEILHOCTh. BUABI XUMUUECKON CBSI3U
(xoBaJleHTHAsI, MOHHAS, METAJUIMYeCKasl, BOAOPOIHASI) M CIIOCOOBI ee 00pa3oBaHUs
I[IpakTHYecKue 3aHATHSA 2
PemieHre 3a1aHMil Ha MCIOJB30BAHME XMMMYECKOW CHMBOJMKHM M HA3BaHUM COCIMHEHHHW 10 HOMEHKIIAType
MEXTYHApOIHOTO COH03a TEOPETUYECKOH WM TMPHUKIAAHOW XUMHH W TPUBUAIBHBIX Ha3BaHUH JUISI COCTABIICHHS
XUMUYECKAX (OpMyn JBYXaTOMHBIX COEJUHEHHWH (OKCHUIOB, CynbQUAOB, THAPHIOB H T.0I.) M JPYTrux
HEOPTaHMYECKUX COCTUHEHNU OTIEITbHBIX KIacCOB. 2
HpaKTI/I'-IeCKI/Ie 3aJaHusd Ha YCTAHOBJICHUC CBA3M MCXKAY CTPOCHHUEM aTOMOB XHWMUUYCCKHUX JJICMCHTOB U
[EPHOANYECKUM U3MEHEHHEM CBONCTB XMMHYECKUX DJIIEMEHTOB M MX COSIMHEHHH B COOTBETCTBUU C MOJIOKEHHUEM
[leproiuecKoil CUCTEMBI.
OcHOBHOe coiep;kaHHue
Tema 1.2. Aep 6 OK 01
. IIpodreccroHAIBLHO-OPHEHTUPOBAHHOE CO/IePKAHME TEOPETHYECKOI0 00yYeHus
Ilepuonuyveckuii OK 02
3akoH M Ta0auna  [IIPAKTHYECKHe 3aHATHS 2
JI.1. MenaeneeBa
Ilepuoauueckas cucrema xumuieckux snemenToB [[.. Menneneea. @usnueckuii cmpica [lepuoanueckoro
6

3aKOHa I[I/I MeH;[eneeBa. 3aKOHOMepHOCTI/I HM3MCHCHHMS CBOMCTB XMMHUUYCCKHX OJICMCHTOB, o6pa3yeMbe MU

IIPOCTBIX U CIIOXKHBIX BCIICCTB B COOTBCTCTBUU C MOJIOKCHUEM XUMHUYCCKOTO
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bneMenTa B [lepuoanyeckoit cucreme. MupoBo33peHUeckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona [[.1.
Menneneesa. [Iporuosst .M. Menaeneea. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

PemeHre mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKIX 3aJaHUI HA XapaKTePU3AIHI0 XUMHUIECKHIX JIEMEHTOB
«MeTamuieckue / HEMETaNIMYECKUE CBOMCTBA, DJIEKTPOOTPUIIATSIILHOCTh XUMUYECKHX 3JICMCHTOB B
COOTBETCTBHH C MX AIEKTPOHHBIM CTPOSHHUEM U TOJIOKEHHEM B TIEPUOTNIECKON CHCTEME XUMUIECKHX 3JIEMEHTOB
J[.1. MenneneeBa»

Pasnen 2. XuMu4yeckne peakuuu 12
Tema 2.1. Tunsi OcHOBHOeE coiep:KaHne 6 OK 01
XUMHYECKHX
peakuii Teoperuueckoe o0yuenue 2

Knaccugukanus v TUIIBI XUMAYECKUX PEaKIUi ¢ ydacTHEM HeopraHndeckux BemiecTB. CocTaBieHue ypaBHEHUH

peakiuii CoeIMHEHUS, Pa3JIoKCHHS, 3aMEIICHUs, OOMEHA, B T.4. PEaKI[Uil TOPEHUS, OKUCIICHUS- BOCCTAHOBIICHUSL.

ypaBHCHI/IH oKucieHus-soccranoBiaeHus. Crenens okuciaeHus. OKUCIUTENL U BOCCTAHOBUTED. 4

CocTaBJICHUE ¥ YPaBHUBAaHUE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM 3JICKTPOHHOTO OaiaHca.

OKHCIINTEIbHO-BOCCTAHOBUTEIIHLHBIE PCaKknuun B IpHUPOJAC, MPONU3BOJACTBCHHLIX MPOLICCCAX U KU3HECACATCILHOCTHU

OpraHU3MOB

[IpakTu4ecKkue 3aHATHSA 2

2

Tema 2.2. OcHOBHOeE coiep:KaHne 4 OK 01
DJIeKTPOTUTHYECKA OK 04
S UHCCOMALIHS H TeopeTudeckoe o0yyeHue 2
HOHHDII 00MeH Teopus dIEKTPOTUTHICCKON qucconuariy. IoHsI. DIIEKTPOIHUTEI, HEIJIEKTPOIUTHI. Peakiini HoHHOTO OOMeHa.

CocTaBiieHHE peakluii HOHHOTO0 0OMEHaA ITyTeM COCTABJIICHHS UX IOJIHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUH. 2

KucII0THO-OCHOBHBIE PEaKITUH. 3aaHus HA COCTABIICHNE NOHHBIX PEaKITHi
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JlaGopaTopHble 3aHATHUS

Jlaboparophast pabota "THITBI XMMUYECKUX peakiuii”.

VccienoBanue TUIIOB (TI0 COCTABY M KOJIMYECTBY MCXOIHBIX U 00Pa3yOLINXCsl BELIECTB) U IPU3HAKOB
XUMHYecKHuX peakuuil. [IpoBenenue peakiuyii HOHHOro 0OMeHa, OonpeesieHIE CPeAbl BOAHBIX PACTBOPOB. 3aAaHUs
Ha COCTABJICHUE NOHHBIX PEaKLNi

KontponbHas padora

1

CTpocHHE BEIIECTBA M XUMHUICCKHC PEAKITHH

Pasmen 3.

CTpoeHue 1 CBOICTBa HEOPTaHWYECKHUX BEIIECTB

20

Tema 3.1.
Krnaccudukarus,
HOMEHKJIaTypa U
CTpoeHHE
HEOPTaHUYECKUX

BEIIECTB

(OCHOBHOE COJIEp>KaHHE

Teopernueckoe oOydeHue

[IpenmeT Heopranmdeckoi xumun. Kinaccnrkanys HeopraHn4ecKux BemecTB. [IpocThie 1 ClloKHBIE BelecTBa.
(OCHOBHBIE KJIACCHI CIOXKHBIX BCIICCTB (OKCI/I)II)I, TUAPOKCUBI, KUCJIOTEI, COJ'H/I). Bzaumocss3s HCOPraHn4CCKux
BEIIECTB. ATperaTHele COCTOSIHUA BemecTBa. Kpucramnueckue u aMmopdHbIe BelecTBa. TUIBI KPUCTATITHUYECKUX
pelieTok (AaTOMHas, MOJICKYJISIpHAs, HOHHAS, METAINUECKast). 3aBUCUMOCTh (PU3UYESCKUX CBOWCTB BEIIECTBA OT
THIA KPUCTANINYECKON PElIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BUJja XUMHUYECKOH CBSI3U H
TUTA KPUCTALIHYECKOH pemeTKy. [[puanHbl MHOrooOpas3ust BeiecTB

[[pakTHyeCKHe 3aHIATUS
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/IEPKAHUE PAKTHYECKOTr0 00y4eHHs

HomeHnkiaTypa HEeOpraHMYECKHX BELIECTB: HA3BAHUE BELIECTBA UCXO/AS U3 UX XUMHUYECKOH (POpMYIIBI M
COCTaBJIEHHE XUMHUYECKON (OPMYJIBI UCXOS U3 Ha3BaHMA BelecTsa 1o MexxayHapoanoit (MIOITAK) nnu
TPUBHAILHOW HOMEHKJIATYPE.

Perienne mpakTHYeCKUX 3aaHuil o KiaccuuKauy, HOMEHKIaType U XUMUUECKUM (OpMyiIaM HEOPraHUYEeCKUX
BEIICCTB PA3IMYHBIX KJIACCOB (YrapHBIN Ta3, YIJIEKUCIBIN ra3, aMMHaK, TalleHas U3BeCTh, HeralieHasi U3BeCTb,
MUTHEBAs CO/AA U JPYTUX): HA3bIBATh M COCTABIIATH (POPMYJIIBI XUMHUYECKHX BELIECTB, ONPEACIITH
[IPUHAIEXHOCTb K KJIaccy.

VcTouHMKH XUMITYECKON HH(popMaInu (CpeacTB MaccoBoi nHpopmarun, ceth MaTepHeT n apyrue). [lonck

WHQOPMAITUY 110 HA3BaHUSM, HACHTHPHUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01 OK 02
[K.1.2
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Tema 3.2. dusuke- |OcHOBHOE cogepKaHUe 10 OK 01 OK 02
XUMHIYICCKHE [K2.4
. 8
cBOMCTRA TeopeTuueckoe o0yueHue
HCOPTaHMICCKIX Metamisl. O0mme ¢pu3ndeckre 1 XUMHUIEeCKHe CBOWCTBA MeTautoB. CIIocOOBI MONMy4eHNs. 3HAaYeHHE METAIIIOB U
BEIICCTB HEMETAIJIOB B MPHUPOJC M >KU3HENEATCIHLHOCTH YeJIOBEKa W OpraHu3mMoB. Kopposust MeTainoB: BHIBI KOPPO3UH, 2
CIIOCOOBI 3aIKUTHI METAIIOB OT KOPPO3HUH
Hemertamisr. O0mume pru3ndeckrie 1 XMMHIECKIE CBOMCTBA HEMETAIIIOB. THUITHYHBIE cBoMicTBa HeMeTawioB [V- VI
rpynn. Krmaccudukamus M HOMEHKIATypa COCTUHEHHWH HeMeTauioB. KpyroBOpOTHl OMOTEHHBIX JJIEMEHTOB B 2
MpUPO/Ie
XUMHUECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECCTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJIEH U
1p.). 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB ITPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHHA, BEICIITUX OKCHUIIOB H 4
THIPOKCHIIOB
IMpakTHnyeckue 3aHATHS 2
CocTraBieHue ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ C y4aCTUCM IIPOCTBHIX W CJIOKHBIX HCOPTAaHUYCCKUX BCHICCTB!:
METAIIJIOB ¥ HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIOT,
OCHOBaHWH W aM(OTEPHBIX THAPOKCHIOB; HEOPIaHUYECKUX COJIEH, XapaKTEpPHU3YIOIIMX WX CBoOWcTBa. PereHue 2
MPAKTHUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3alaHuii Ha CBOWCTBa, COCTaB, MONydeHHE W 0Oe30macHoe
HCIIOIb30BaHUE BAXKHEHUIITNX HCOPTraHUYCCKUX BCUICCTB B 6BITy u HpaKTH‘IeCKOﬁ JCATCIIbHOCTHU YCJIIOBEKA
Tema 3.3. OcCHOBHOE colep:KaHue 2 OK 01
W nenTudurarst OK 02
JlabopaTopHbIe 3aHATHS 2
HEOPraHUYECKUX parop OK 04
BEIIICCTB
JTaGoparopHas padota «neHTudhuKaiys HEOPraHUIECKUX BEIISCTBY.
Pemenne OKCIICPUMCEHTAJIBHBIX 3aJia4 10 XUMHUYCCKUM CBOMCTBAM METAJJIOB U HEMETAJJIOB, 110 PACIIO3HABAHUIO U
MOJYYEHUIO COSIMHCHNI METAJUIOB M HEMETAIIJIOB. 2

I/IJICHTI/I(i)I/IKaHI/ISI HEOPraHUYCCKUX BCUICCTB C UCIIOJIB30BAHUEM HUX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHBIX|
Ka4CCTBCHHBIX peaKuHﬁ. KauecTBeHHEIC pCaKkiun Ha CyHB(i)aT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HAa KATUOH aMMOHUs
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KoHTponbHas paboTa |CpojicTBa HEOPraHMIECKHX BEIIECTB 2
2
Paznen 4. CTpoeHHE ¥ CBOMCTBA OPraHMYSCKUX BEIICCTB 30
Tema 4.1. OCHOBHOE COZIEp KaHUE 6 OK 01 TIK.1.2
Kiraccudukarms,
cTpocHHe 1 Teopernueckoe o0yueHue 4
HOMCHKJIaTypa IlosiBiIEHUE U pa3BUTHE OPraHUYECKOM XMMUU Kak Hayku. IIpenmer opranndyeckoil xumuu. MecTo u 3HaueHue
OpraHHYECKUX OpraHUYeCcKOl XUMHH B CHCTEME €CTECTBEHHBIX HaYK.
BEILICCTB XUMHUECKOe CTpOEHHE KaK TMOPSAOK COCAMHEHHsSI aTOMOB B MOJIEKYJIE COTJIACHO WX BaJeHTHOCTH. OCHOBHBIC
MOJIOKEHUSI TEOPUN XHMUYECKOI0 CTPOEHHUS OpraHMyeckux coeanHeHuil A.M. byrtneposa. YrieponaHsiit ckemneT
OpraHMYecKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOI'O CTpOeHHUs Moiyekyn. M3omepus u 2
N30MEpBHI.
[lonsitie o ¢yHKUUMOHANBEHOH rpynme. Pagwkan. [lpuHOMOB KiaccMpHUKAUM OpPraHUYECKUX COEIUHECHHUH.
MexayHapoJHass HOMEHKIATypa WM TIPUHIWIBL HOMEHKIATYphl OpPraHMYecKuX coequHeHuil. IloHsTne 00
A30TCOIEpKAIMUX COSAMHEHUSX, OWONOTMYECKH AaKTHBHBIX BeIlecTBaxX (yrieBojax, Xupax, Oemkax u [p.),
BBICOKOMOJICKYJISIPHBIX COSIMHEHUSIX (MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO)
[[pakTHyeCKHE 3aHATUS 2
HomeHkiatypa OpraHM4ecKMX COEAWHEHWH OTHENbHBIX KIAcCOB  (HACBHILICHHbIC, HEHACHILEHHbIE U
ApOMAaTHYECKUE YTIIEBOJOPOABI, CIHPTHI, (EHOJBI, AIbJCTHUABI, KETOHBI, KapOOHOBBIE KHCIOTBI H JIp.)
CocTaBjIeHHE TOJIHBIX W COKPALCHHBIX CTPYKTYPHBIX ()OPMYJI OPraHHYECKHX BEILECTB OTIENIBHBIX KJAcCOB, 4
HCIIOJIb3Ys MX Ha3BaHHUA I10 CUCTEeMaTHYEeCKON u TpHBI/IaJTbHOﬁ HOMCHKJIaTypE (BTHJIGH, AlCTUIICH, TJIMICPHH,
denomn, Gpopmanpaerun, ykCycHast KUCJIOTa, IMIKH). PacueTs! npocTelimeil popMyssl OpraHndeckoil MOJIEKyIbI,
MCXOJISI U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. (OCHOBHOE COJIEpKaHNE 20 OK 01 OK 02 OK
CBolicTBa 04TIK 1.2
OPrAHATeCKHX Teopernueckoe o0yueHue 10
COEIMHEHHI

DU3NKO-XUMHYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTAEIbHBIX KIaccoB (0COOEHHOCTH KIacCU(PHUKALUU 1
HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTWYECKUH psii U oOmas ¢opmyna; u3omepus; (GU3NUYECKUE CBOWCTBA;

XHUMHUYCCKHUEC CBOﬁCTBa; CIIOCOOBI HOJ'Iy‘lCHPISI)I
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- TIpeleNbHBIe YTIIeBOAOPOIbI (aKaHBl M UKIJIOATKAHBI). |'OpeHre MeTaHa KaK OJMH U3 OCHOBHBIX HCTOYHHKOB
TeIUIa B MPOMBINUIEHHOCTH W ObITy. CBOICTBA MPHPOMHBIX YIIIEBOAOPOAOB, HAXOXKIEHHE B IMPHPOIE U
MPUMEHEHHUE alIKaHOB,

- HempeAenbHbIC (aJKEHBI, aIKWHBI W allKaJHeHbl) U apOMaTUYEeCKHE yTIeBOAOPOAbL. [ 'opeHue aneTmieHa Kak
MCTOYHHK BBICOKOTEMITEPATYpPHOTO TUIAMEHH JIJISl CBAPKH M PE3KH METAJIOB

- KACIIOPOACOAEPIKaINEe COCTMHECHNS (CITUPTHI M (DEHOIBI, KapOOHOBBIE KUCIOTHI M A(HUPHI, alTbIACTUIIBI U KETOHBI,
DKUPBI, yriaeBojapbl). [IpakThueckoe TpHUMEHEHWE OJTWICHIVIMKONS, TiMiepuHa, (enona. [IpumeHnenue
(dopManbpernaa, ameTanbIernaa, YKCYCHOM KUCIOThl. MblIa KaK COJM BBICHINX KapOOHOBBIX KHCIOT. Mororwe
CBOMCTBA MbLIa

- a30TcoAepKalue COeNWHEHWs] (aMUHBI W aMHHOKHCIOTHL, Oenku). BBICOKOMOJEKYNSpHBIE COCTUHEHHS
(CUHTETUYECKHE U OMOJIOrMYCCKU-aKTHBHBIC). MOHOMED, MOJIMMEpP, CTPYKTYpHOE 3BeHO. [lomumepu3aiius 3TuiicHa
KaK OCHOBHOE HAIPaBJICHUE €r0 UCIIOJIb30BAHUS.

['eHeTHUecKas CBSI3b MEXY KJIacCaMU OpPTaHUYECKUX COCAUHEHUN

IIpakTH4yecKkue 3aHATHS

CBOICTBa OpPraHWYECKHX COECIUHEHMH OTHENbHBIX KIAcCOB (TpHBHMAJIbHAs M MEXIyHapoaHas HOMEHKJIATypa,
XMMHAYECKHE CBOWCTBA, CIIOCOOBI MOMYyYEeHNs): TpeeNbHble (ATKaHbl U IUKIOAJKAHbBI), HEMpeaenbHbIle (ATKEHBI,
QIKWHBI U QJIKaJHECHbI) U apOMaTHYECKHE YTIICBOAOPOJIbI, CIIUPTHI M (EHONbI, KApOOHOBBIE KUCIOTHI U 3(HPHI,
AIbJCTHbl M KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BEBICOKOMOJIEKYJISIPHBIE COSUHEHN. 3a/laHnsl Ha COCTABIICHUE
YpaBHEHUH XUMHYECKHX PEAKIHUI C yYaCTHEM OPraHUYECKUX BEILECTB HA OCHOBAHUH UX COCTaBa U CTPOCHUS

CocTraBlieHrue CXeM peaknuii (B TOM YHCJIE 0 TPEIJIOKEHHBIM IIEMIOYKaM IPEBPAIICHUI), XapaKTEPU3YyIOIIHNX
XUMHUECKUE CBOHCTBA OPraHUYECKUX COCAMHEHUIN OTJENBHBIX KJIACCOB, CIOCOOBI WX TOJYYCHUS M Ha3BaHHUE
OpraHUYEeCKUX COSJUHEHUH 110 TPUBUAIBHON TN MEXYHAPOAHON CUCTEMAaTUYECKON HOMEHKIIATypE.

Permenne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHMl Ha CBOMCTBA OPraHUYECKUX COCIMHEHUMN
OTJICIIBHBIX KJIACCOB

JlabopaTopHas pa6ora

JTaboparophast pabora "[IpeBpalieHus: OpraHn4ecKruX BEIIECTB IIPH HAarpeBaHuu'.
[lonydyeHne 3TWiI€HAa M HM3YyY€HHE €ro CBOWCTB. MoJenupoBaHHE MOJEKYJ M XHMHUYECKHMX HpPEBpalleHUil Ha

[IPUMCPE dTaHa, STUJICHA, AlICTUJIICHA WU AP.
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Tema 4.3. OCHOBHOE COJIEpIKAHUE 6 OK 01 OK
W nenTrdukarvst 02 OK 04
OpPTaHUYECKHX Teopernueckoe o0ydeHme 4
BEILIECTB, UX
sHAaueHe U bruoopranndeckue coenuHenus. [lpumeHeHue u Ouonoruueckas poib yriieBogoB. OKHCICHHE YIIEBOAOB -
NpUMeHEeHHE B WCTOYHUK DHEPTUM JKUBBIX OpraHn3MoB. O0IacTH NMpUMEHEHHsS aMUHOKUCIOT. [IpeBparieHusi OENKOB THIIA B 2
GLITOBOIM H opraam3me. buonorndeckne QpyHkunu OenkoB. buonormueckne QyHKIMU KUpoB. Porms opraHMYeckoil XMMUN B
NpOM3BOAICTBEHHOH  |[PCIICHHH po0JIeM IHIIEeBOi 0€30TacHOCTH
ACATEIILHOCTH PoJIb OPraHMYECKOW XMMHMH B DPEIICHHM IIPOOJIEM JHEPreTHYECKOM OE€30MaCHOCTH, B Pa3BUTUM MEIULIUHEL
“IC/I0BCKA CO3/IaHHU HOBBIX MaTE€PUAIOB, HOBBIX MCTOYHHUKOB DHEPIHH (aJbTEpHATHBHBIE HCTOYHUKH SHEPruH). OMacHOCTH
BO3/ICHCTBHS HA JKMBbIC OPTaHU3MbI OPraHWMYECKHX BEIIECTB OTICIBHBIX KITACCOB (YIJIEBOJOPOJBI, CIHPTHI, 2
(eHONBI, XJIOPOPTaHHUYECKHE MPOWU3BOMHBIC, ANBACTHIBI W Jp.), CMBICT TOKAa3aTels MpeJeTbHO IOMYCTHMOM
KOHIICHTPAIH
JlabGopaTopHbie 3aHATHS 2
Jlaboparophas padota: "UaeHTndukanys opraHnIecKiX COSTUHEHNH OTIeNbHBIX Ki1accoB" nenTndrkanms
OpPraHUYeCKUX COCAMHEHUI OTACIBHBIX KIaCCOB (Ha MPUMEpE ajlbJCTHIOB, KpaxMaia, YKCYCHOM KUCIIOTbI, OCIKOB
W T.I.) C UCTIOJIb30BaHUEM MX (U3UKO-XUMHUYECKHX CBOMCTB M XapaKTePHBIX KAUSCTBEHHBIX PEAKIINH. 2
Jlenatypanusi Oenka npu HarpeBaHuu. L[BeTHbie peakiuu 0ekoB. BOZHUKHOBEHHE aHATMTHYECKOTO CUTHAJIA C
TOYKH 3PEHUS] XUMUYECKUX MPOIIECCOB MPH MPOTEKAHUN KAUCCTBEHHOW PEaKI[MH, MTO3BOJISIOIICH
UICHTH(QHUIIUPOBATH TPEIJIOKEHHBIE OPraHNYeCKUE BEIeCTBA
KonTposbHas padora CTpyKTypa ¥ CBOMCTBA OPraHHYECKHUX BEIIECTB 2
3
Pa3zmen S. KuHeTnyeckne U TepMOMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX PEaKIHid 10
CkopocTb (OCHOBHOE COJIEpKaHNE OK 01 OK
XUMHWYCCKHNX 021IK 1.2
peakuuil. 6 [IK 2.4
XHuMH4eckoe
paBHOBeCHE
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TeopeTndeckoe o0yyeHune

CKOpOCTh peakiiuy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (JaKTOPOB: MPHUPOJIbI PEAarHPYIOIIUX BEIIECTB, KOHIICHTPAIUH
[pearupyronmx BeIecTB, TEMIIEPATY Pl U ITOMAAN PEAKITHOHHON MOBepXHOCTH. TermtoBbie 3(h(heKTh XUMUIECKIX
peaxiuii. DK30- ¥ SHJOTEPMHUYECKUE, PEAKITIH.

OOpaTUMOCTh peakinii. XMMHUYeCKOe PAaBHOBECHE W €ro CMEIIEHHE IO/ ACWCTBHEM pasIUYHBIX (aKTOpPOB
(KOHIIEHTpalXsI PEareHTOB WM MPOAYKTOB PEaKIUW, IaBJICHHWE, TEeMIepaTypa) A CO3[aHHS ONTHMAIbHBIX
YCIIOBHI MPOTEKAHUSI XUMUUECKHUX IpoueccoB. [Tpunnun Jlelllatense

I[IpakTH4yecKue 3aHATHS OK 01 OK 02
[1K2.4
PerieHne NpakTHUKO-OPUEHTHPOBAHHBIX 3aJaHUK Ha aHaiuu3 (aKTOPOB, BIMAIOLIMX Ha H3MEHEHHE CKOPOCTH
XUMUYECKOW peaklHy, B T.4. C TO3UIHUHA 3KOJIOTHYECKU LEeNIecO00pa3HOro MOBElIEHHS B OBITY M TPYIOBOM
IEATENBHOCTH B IIENSIX COXPAHEHHUS CBOETO 3I0POBBS H OKPY KAIOIIEH IPUPOAHON CpEAbI.
PelieHne IpPakTUKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha npuMmeHenue npuHuuna Jle-IlaTense mns HaxokaeHuUs
HaIpaBJICHUs] CMEIICHUS PAaBHOBECHsS XMMHUYECKOHW PEaKUUMH M aHaiu3 (pakTopoB, BIMAIOLIMX Ha CMEIICHHUE
XUMHYECKOTO PaBHOBECHS
Paznea 6. PacTBopbI
Tema 6.1. OCHOBHOE coiepKanne OK 01 OK
[lonsiTre 0 pacTBOpax 02
TeopeTndeckoe o0yyeHue OK 07
PactBOopenne kak (usumko-xumuueckuii mpomecc. PactBoppl.  CriocoObl  HPUTOTOBJIEHHS  PacTBOPOB. 11K1.2
PacTtBopuMocTh. MaccoBasi 7051 pacTBOpeHHOro BemiecTBa. CMBICT TOKa3aTens IMpeNeNnbHO JOMyCTUMOM
KOHLIGHTPALMH U €r0 MCII0JIb30BaHUE B OLIEHKE SKOJIOTHUECKOH 0€3011acHOCTH.
[TpaBuita SKOJOTHYECKH 11esIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW NEATEIBHOCTH B IEINSX COXpPaHEHUs
CBOETO 3/I0pOBbS W OKpYXarolled MpUPOJHOW Cpelpl; OMACHOCTh BO3JACHCTBHA Ha >KMBBIE OPraHU3MBI
OTIpeeTICHHBIX BEUIECTB.
PerieHne NpakTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHU Ha pPacTBOPbI, HCHOJNb3yeMble B OBITOBOH U
MPON3BOACTBEHHOM NEATEITFHOCTH YEIOBEKa
OcHOBHOeE coiep:KaHne 0K 01
0K 02

JlaGopaTopHble 3aHATHSA
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Tema 6.2. JTaGoparopHras pa6ota «[IpUrOTOBJIEHHE PACTBOPOBY. OK 04
HccienoBanue [lpuroToBieHue pacTBOPOB 3adaHHOW (MaccoBOH, %) KOHUIEHTpaluu (C MPaKTUKO-OPHEHTUPOBAHHBIMY 2 K 2.4
CBOJCTB PacTBOPOB BOTIPOCAMH) M OTIpeJIeNIeHNe Cpellbl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Pa3nen 7. XuMusi B 6bITY H IPOU3BOACTBEHHON JeATebLHOCTH Ye10BeKa 12 OK 01 OK

02
Xumust B ObITY 1 OCHOBHOE COJIep:KaHHe 10 OK 04 OK
[MPOU3BOJICTBEHHOM
07 I1IK1.2

NeATeNbHOCTH TeopeTuueckoe ofyuenue 10
yeoBeEKa [IK 2.4

Hopeiiline JOCTWKEGHUS XUMHUYECKOH HAyKM M XMMHUYECKOW TeXHOJoruu. Poib XMMUU B OO0€CIICUCHHH

PKOJIOTUYECKOM, IHEPreTUICCKON M MUIICBOM 0€30MMacHOCTH, Pa3BUTUH MEIULUHEL. [IpaBuia mowcka U aHaIu3a 2

XUMUYECKOW HMH(pOpManMyM W3 pa3lUYHBIX HCTOYHUKOB (HAay4yHas M ydeOHO-Hay4Has IUTEeparypa, CpeAcTBa

MaccoBoil nH(opmanmu, cetb UHTEepHeT)

[IpakTHYeckue 3aHATHSA

[lock W aHanmM3 KEWCOB O TMPUMEHCHHMM XHMHYECKHMX BEIIECTB M TEXHOJOTHH ¢ Y4YeToM OymyIiei

Npo)eCCHOHANLHON JAEATENIFHOCTH 10 TeMaM: BaKHEWIIHME CTPOWTENbHBbIE MaTepUasbl, KOHCTPYKIMOHHEIE 4

MaTepuaibl, KpaCKH, CTEKJIO0, KepaMuKa, MaTepHallbl JUIsl 3JeKTPOHUKH, HAHOMAaTEepHAaJIbl, TEKCTHJIbHBIE BOJIOKHA,

VMCTOYHUKH SHEPTHHU, OPTaHUYECKUE U MUHEPAJIbHbIEC y00pEHUs, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBASI XHUMHUSI.

3amura: [Ipencrapnenne pe3yabTaToB PelIeHUs KEHCOB B (hopMe MUHHU-IOKIIA/IA C IPe3eHTallueH

[MpoMe:kyToOUHaS aTTECTALUS MO TUCHUILINHE (DK3aMeH) 2

Bcero 117
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1. YCJIOBHUSI PEAJTM3ALIMM IPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JTUCHUTLINHBI

1.1. TpeboBanus kK MUHUMAJILHOMY MATEPHAILHO-TEXHHUECKOMY 00ecnedeHHI0
s peanuzanuMu OporpamMmbl  JUCLUIUIMHBI  JOJDKHBI  OBITH INIPEIYCMOTPEHBI  CIELYIOLINE
CHeTraabHbIe TOMEICHYS: yUeOHbI KaOWHET XUMHUH /W yIeOHOH XUMUYIECKOH JIab0OpaTopHu.

Oo6opyaoBaHue y4eOHOro Ka0uHeTa (HArJsiHbIe MOCOOHMS): HAOOPHI MIAPOCTEPKHEBBIX
MoJIeJIeH MOJIEKYJI, MOJETH KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIUU POCTHIX M CI0KHBIX BEIECTB H/UIH
KOJJICKIIMM TIONMMEPOB; KOJJICKIHMS TOPHBIX IOpPOJ W MHHEpajoB, Tabnuna MeHaeneeBa, ydeOHbBIE
¢ubMBlL, nH(POBEIE 00pa30BaTENBLHBIE PECYPCHI.

Texnu4yeckne cpeacTtBa 00y4eHHMsI: KOMIIBIOTEpP C YCTpPOWCTBAaMH BOCIIPOM3BEJCHHS 3BYKa,
IPUHTEP, MYJBTUMEIUA-TIPOEKTOP C B3KPaHOM, MyJIbTUMEAUNHAs [OCKAa, YKa3Ka-Tpe3eHTep Il
Mpe3eHTalUM.

Oo6opyaoBaHue JadopaTopum ©u Ppadoyux MecT JadOPATOPUM: MEH3YPKH, IHIETKH-
KalleJIbHUIIBI, TEPMOMETPBI, MHUKPOCKOII, JIyNbl, MPEJAMETHBIC W TOKPOBHBIE CTEKJA, IUIAHIICTHI IS
KalleNbHBIX peakiui, (QUIbTpOBaNbHAas Oymara, MPOMBIBAJIKH, CTEKSIHHbIE TPOOUPKH, pPE3WHOBBIC
npoOKku, (OHAPUKU, HAOOP pPEaKTUBOB, CTCKJISHHBIC MajJ04YKH, INTATHBBI JJI1 MPOOHPOK;MEPHBIC
IWIAHIPEI, BOPOHKH CTEKJISTHHBIE, BOPOHKH AenuTenbHble munuHapudeckue (50-100 mi), cTymkm c
rmecTukoM, (appopoBble UaIIKW, NHHIETH, (QUIBTPHI OyMa)KHBIC, BaTa, MapJyisi, YacoOBHIE CTEKIa,
JIEKTPOIUTUTKH, J1a00paTOpHbIE MITATHBBI, CIIUPTOBBIC TOPENIKH, CIIUYKU, IPUOOp [UIA MOJyYeHHUS ra3oB
(nmm mpoOupKa ¢ Ta300TBOAHON TPYOKOM), NepKaTeNu A MPOOUPOK, CKISTHKY JIJISl XPaHSHHS PEaKTHBOB,
pa3aaTovHbIe JOTKH, XuMHueckue ctakanbl (50, 100 u 200 mu);mmaTeny; MHHLIETHI; TUTEIbHBIC UIILIB;
CeKyHAOMepHI (TaliMepsl), MepHble mpoOupku (Ha 10-20 M) u MepHBIe KOnOHI (25, 50, 100 u 200 M),
BoJsiHAs OaHsi (MJIM TEpMOCTAT), CTEKJSIHHBIC MATOYKW; KOHHUYECKHe KoJObl it TuTpoBanus (50 u 100
MJI); MHOWKATOpHBIC IIOJOCKM Uil ompefeneHus pH wu  cranmapTHas WHAMKATOpHAs —ILIKaja;
YHUBEpCAIbHBIN WHAUKATOp; rureTkd Ha 1, 10, 50 mn (wnm mo3atopsel Ha 1, 5 u 10 M), OropeTku ist
TUTPOBaHUs, MeaunuHCKre mmpuisl Ha 100-150 mut, mabopaTopHble W/HITM aHAIUTHYECKHe Bechl, PH-
METpHI, CYIIMIbHBIN mKad, U Ap. JabopaTopHOe 000pyI0BaHUE.

1.2. Wndopmanuonnoe odecnevenne peaan3anuu NporpaMmbl
1. Jlna peanusanuu nporpaMmbl 6MOGIMOTEUHBIH (HOHJ 06Pa30BATENLHON OPraHU3aMHU JOJDKEH
WMeTh Te4YaTHble W/WIM  OJJCKTPOHHBIE  oOpa3oBaTelbHbIE ¥  WH(QOPMAIMOHHBIE  PECYpCHI,
PEKOMEHIOBaHHbBIE TSI MCIOJB30BaHMs B 00pa3oBaTelIbHOM IIPOIECCe, HE CTapiie S5 JIeT ¢ MOMEHTa
W3JIaHUs.
2. PexoMeH/lyeMble TEYaTHBIE M3JAHMS MO PEAIU3aluy 0OLIe00pa30BaTENbHON AUCIUILIMHEL

MNpEACTABJICHBI B METOANYCCKUX PEKOMCHAAIMAX 10 OpraHU3aliun 06y‘leHI/IH.

Wndopmanuonnoeodecedennepeatn3annANpPOrpamMmsl

1. InspeammammunporpaMmbiOn6mHOTedHbIhOHI00pA30BATEHONOPTaAHH3AIIH JOTKEH HMETh
TIeYaTHBIE W/ UM 3NEKTPOHHBIE 00pa3oBaTeIbHbIE
MMH(OPMALMOHHBIEPECYPCL, PEKOMEHI0BaHHBICAIAUCIIONB30BaHHUABOOPA30BaTENbHOMIIPOLIECCE, HECTAPLIITIS
THJIETC MOMEHTA H3JaHus.

2. Pexomenmyemble eyaTHbIC U3AHHS TI0 PEaTH3AIIHI
00111€00pa30BaTENbHON MU CIIUIIHHBINPEICTABICHBIBMETOIMUECKMX PEKOMEHIAI[MAXIO0PTaHU3aA MO0 yUSHHSI.
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Ilepeuenn pexoMeHayeMbIX yueOHBIX H3/1aHUI, UHTepHET-pecypcoB, 10N0JHUTETbHOM JUTEPATYPHI

OCHOBHBIC HCTOYHHKH:
1. Epoxun }0.M. Heoprarmuueckas xumus MockBsa «JIpoday, 2012

2. 3axaposa T.H., Tonoenesa H.A. Opranudeckas xumus , M3naTelbekuii neHTp «Axagemus», 2012.

Ucnonvzosanue pecypcos cemu Humepuem hitp://www. 1gl.ru, snexmpounvix oubiuomex.

1. Bcepoccuiickue nHTepHET-0MMMIHA B https://online-olympiad.ru

2. Ennnas xomnexius mudpoBeix 00pazoBaTenbHBIX pecypcoB. http://school-
collection.edu.ru

3. Nudopmanmonnas cucrema «EnuHoe 0kHO 10OCTyIa K 00pa30BaTeIbHBIM peCypcamy.
http://window.edu.ru/

4, Hayunas snextponnas oubmmoreka (HOB). http://www.elibrary.ru/

5. Denepanbhbiil mopTan «Poccuiickoe oopazoBanuey. http:/www.edu.ru

6. DesepabHbIA IEHTP HHDOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB.http://fcior.
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2. KOHTPOJIb U OIIEHKA PE3VJIbTATOB OCBOEHUS OBIIIEOBPA30OBATEJILHOM
JTACHUTLIAHBI

KonTpons u oImeHKa pe3yibTaTOB OOYYEHHS OCYIISCTBISIETCS IIpenojaBaTelieM B Tporiecce

MPOBEJCHHUS TPAKTUYECKUX 3aHATHH W JaOOpaTOPHBIX pPabOT, TECTHPOBAHWSA, a TAKXKe BBITOJHEHUS

O6y‘laIOHII/IMI/IC$l UHIAWBUAYAJTBbHBIX

3aJlaHui, TPOEKTOB, WCCICAOBaHUN. Pe3ynbratel 00y4eHUs

OmnpeaAcadgr0T, 4YTO 06yqafonmec;1 JOJDKHBI 3HATh, NOHUMAThb W ACMOHCTPUPOBATH IIO0 3aBCPUICHUN

H3y4YCHUA NJUCHUILIIMHBI.

Hns  popmupoBaHns, KOHTPONS W OLEHKA pPe3yJIbTaTOB OCBOEHUS YYeOHOW TUCITUILTHHBI

WCIIONB3yeTCAd CHUCTEMa OICHOYHBIX MEPONPUATHA, NPEACTABIAIONAs COO0H KOMIUIEKC Y4eOHBIX

MEpPOIPHUATHH, COTIACOBAHHBIX C pe3ynbTaTaMu o0yueHus u chopmynnpoBaHHbeix ¢ yuetom OI'OC C00

(npenmetHnsbie pe3ynbTarhl o aucuuminae) u @TOCCIIO.

Ne OK/IIK | Moayas/Pa3nen/Tema Pe3yabTar o0yuenus THunbI 0LIEHOYHBIX MePONPUATHI
| |OcHoBHOe conep:kaHue
1 Pasnes 1. OcHOBBI @dopMyJIMpPOBaTH 6a30BbIE
CTPOeHMsI BelecTBa MOHSITHS ¥ 32AKOHbI XHMHH
1.1 |OK 01 CTpoeHue aToMOB CocTaBlIATh XUMUYECKHE 1. Tect «CtpoeHune aToMOB
XUMUYECKHX DJIEMEHTOB U [(POpMYJIBI COSTUHEHUH B XUMUYECKHUX IEMEHTOB U MPUPOJa
[pHpOIa XUMUYECKON COOTBETCTBUU CO CTEIIEHBIO [XHMHUYCCKOU CBSI3UY.
CBSI3H OKHCJICHUSI XUMHUYECKHX 2. 3amaun Ha COCTaBIICHHUE
9JIEMEHTOB, UCXOS U3 XUMUYECKUX (POPMYIT JBYXaTOMHBIX
BaJICHTHOCTH U 311 € KTP O OTP|COeTUHEHNH (OKCHUIOB, CYIh(PHUIOB,
1 1ate 1 b H O CTH TCHIIPUIOB U T.11.).
3. 3agaHus Ha UCTIOJIb30BaHUE
XUMUYECKON CUMBOJIMKY U Ha3BaHUMI
COEJIMHEHUI 110 HOMEHKJIAType
MeEKTyHapOJITHOTO COI03a
TEOPETHUYECKON U IPUKIIAJHON XUMUU
U TPUBHAIBHBIX Ha3BaHUH JUIs
COCTaBJICHUS XUMHUYECKUX (HOPMYIT
IBYXaTOMHBIX COETUHEHHUI (OKCHIOB,
Cynb(UI0B, THAPUJIOB U T.II.) H
pyruxX HEOPraHWYECKUX COCAMHEHHUN
OTIENBHBIX KIIacCOB
1.2 10K 01 [leproanaecKuii 3akoH 1 |XaPaKTePH30BaTh 1. Tect «Metamnueckue /
OK 02 ra6mmna JLU. XUMHUYECKUE DJIEMEHTHI B HEMETAJIIMYECKHE CBOWCTBA,
Menneneena COOTBETCTBHH C UX PIIEKTPOOTPHULIATEIBHOCTD U CPOJICTBO
[10JIO)KEHUEM B K 2JIEKTPOHY XUMUYECKUX JIEMEHTOB
[IEpUOANYECKOM cucTeme B COOTBETCTBHE C UX AIEKTPOHHBIM
XUMHUYECKUX JIEMEHTOB CTPOCHHEM U
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OK/IIK

Moayas/Pa3znen/Tema

Pe3yabTaT 00yueHus

THIbI OLEHOYHBIX MePONPHUSTHI

JI.11. Menneneesa

[TOJIO’KEHUEM B TIEPUOIUIECKOI
crcTeMe XUMHIeCKHuX 3yemMeHToB JI. 1.
MenieneeBay.

2. IlpakTuyeckue 3alaHus Ha
YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMUYECKUX
PIEMEHTOB U MEPUOIUYECKUM
M3MEHECHUEM CBOMCTB XUMUYECKUX
SJIEMEHTOB U UX COCTUHCHUH B
COOTBETCTBHUH C MOJOKEHUEM
[lepuoauueckoil cucteme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTHUIECKHE 3aJaHNs Ha
XapaKTePU3aIUI0 XUMUIECKIX
QIIeMEHTOB: «MeTtammdeckue /
HEMETAJNIMISCKHE CBOMCTBA,
DIIEKTPOOTPULIATEIEHOCTD M CPOJICTBO
K 3JICKTPOHY XMMUUYCCKUX IJICMCHTOB
B COOTBETCTBHUE C MX DJICKTPOHHBIM
CTPOCHUEM U TTOJIOKCHHUEM B
[EPUOINYECKON CUCTEME XUMUICCKUX

hnemenToB J[.M. Menneneesa»

Paznea 2. Xumuueckne

peakiuu

XapakTepu30BaTh THIIbI

XUMHYECCKHUX pealcum‘/'l

KonTpoabHasa padora «CTpoenune

BEIIECTBA U XUMHUYECCKHUE PCAKIITUN»
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2.1

OK 01
OK 04

THIIBI XUMHYECKUX

[peaKuuii

COCTaBJISITh PEaKIUK
COeMHEHNS], PA3I0KEHUS,
0OMeHa, 3aMeIleHHUS,
OKHCIIUTENBLHO-

BOCCTAHOBUTCJIbHBIC pCAKIINN

1. 3amauu Ha cocTaBJICHUE YpaBHCHUI
[peaKLnid:

- COCITUHCHUS, 3aMEIICHHS,
pasIoKeHHsI, 0OMEHa;

- OKHUCITUTEIHHOBOCCTAHOBHUTEILHBIX
peaKinii C UCTIOJIb30BAaHUEM METO/A
PIICKTPOHHOTO OaaHca.

2. 3amaun Ha pacyeT Macchl BEIIECTBA
i 00bEMa

ra3oB [0 H3BECTHOMY KOJIMYCCTBY
BEIICCTBA, Macce WM 00BEMY OJTHOTO
13 yYaCTBYIOIIUX B PEAKI[UH BEUICCTB;
pacuéThl Macchl (00bEMa, KOJTUYECTBA
BeleCTBa) POJAYKTOB PEaKIUH, SCITH

0JTHO M3 BEIIECTB UMEET
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Ne OK/TIK Monyas/Pa3znen/Tema PesyabTar 00yuennst THNBI OEHOYHBIX MepPONPUATHI
[pUMecH
2.2 DIIEKTPOITUTHIECKAS CocCTaBJisATh ypaBHEHUSI 1. 3ananus Ha cocTapieHne
mcconyanys U MOHHBI — [XUMHUYECKUX PEeaKIUuH MOJICKYJISIPHBIX U HOHHBIX PEaKIHU C
00MeH MOHHOTO 0OMEHa ¢ ydacTuem | 1aCTHCM KUCJIOT, OCHOBaHMH 1
Heopranmueckux pemects  [COV1€H, YCTAHOBICHUE H3MEHEHUS
KHCIIOTHOCTH CPEJIBI
2. JlJabopaTtopHas padota "Turrber
XUMHUICCKUAX peaKIuii"
3 HcciaenoBath ctpoenne 1 |KonTpoJbHasa padora «CBoiicTBa

Pa3znen 3. CTpoeHue u
CBONCTBA

HECOPraHN4€CKHUX BeIIECTB

CBOICTBA HEOPraHU4YEeCKUX

BelIeCTB

HCOPraHu4€CKHUX BEIIECTB)
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3.1

OK 01 IIK..

Knaccudukarus,
HOMECHKJIATYpa U CTPOCHHE

HCOPraHn4CCKUX BCUICCTB

KnaccupuurposaTsb
HEOpPraHWYECKUE BELIECTBA B
COOTBETCTBUH C UX

CTpOCHUEM

1. Tect «HomenknaTypa v Ha3BaHuUE
HEOPTaHWYECKUX BEIIECTB UCXOMS U3
X XUMUYECKOH (popMyIibl miu
COCTaBJIEHHE XUMHUUECKON POPMYIIBI
MCXOJs1 U3 Ha3BaHUA BEIIECTBa O
MEKyHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCoOBOM 10JH
(Macchl) XUMUYECKOTO
DIIeMeHTa(COeTMHEHUS )B MOJIEKYIIe
(cmecnm).

3. IIpakTudeckue 3aJaHus 1Mo
KJIACCU(UKAIIH, HOMEHKIIATYpe U
XUMHYECKAM (hopMyIam
HEOPTaHNYECKUX BEIIECTB
pa3INYHBIX KJIacCOB.

4. [IpakTrueckue 3alaHus Ha
OIMpEAECICHUE XUMUYECKOU
AKTHBHOCTH BEIIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOH CBSI3U U TUIIA

KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02
[1K...

DU3NKO-XUMUYECKUE
CBOIMCTBA HEOPTraHUYECKUX

BEIECTB

'Y cTaHaBJIUBAaTh 3aBUCUMOCTD
(DU3UKOXMMUYECKUX CBOMCTB
HEOPraHUYECKUX BEIIECTB OT
CTPOCHHS aTOMOB U MOJICKY/I,
a TAKOKE TUIIA

KPUCTAJUIMUECKON PEIIETKH

1. Tect «OcoOEHHOCTH XUMHUYECKHX
CBONCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(POTEPHBIX
CUAPOKCUIIOB U COJIEI.

2. 3aJaHus Ha COCTaBJICHHE

YpaBHEHUH XMMUYECKUX pEaKIni ¢

Y1aCTHUEM IPOCTBIX U CIOKHBIX

HEOPraHWYECKUX BEIIECTB:
OKCHJIOB METaJLJIOB, HEMETAJUIOB U
aMQOTEPHBIX IIEMEHTOB;
HEOpPraHUYEeCKUX KHUCIOT,
OCHOBaHUH 1 aM(POTEPHBIX
THIIPOKCHIOB, HEOPTaHUIECKUX
COJIe, XapaKTePU3YIOLINX HX
CBOICTBA U CIIOCOOBI MOTYyYECHUSI.
3. IIpakTHKO-OpHEHTHPOBAaHHBIE
TEOPETUUECKUE 3aJaHHs Ha

CBOIiCTBa U MOJIy4YCHUC

HCOPIraHNYCCKUX BCIICCTB
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1. IlpakTUKO-OpUEHTHUPOBAHHBIE

3.3 |0KO01 Wnentuduxanms lccaenoBaTh Ka4eCTBEHHBIE
OK 02 HEOPraHMYECKHUX BELIECTB [PEaKLUH HEOPraHMYECKUX 3allaHs O COCTABICHUIO
OK 04 BEIIECTR XUMHAYECKHUX PEaKLUH ¢ ydacTHEM
HEOPraHMYECKHUX BEIIECTB,
MCTIOJIB3YEMBIX JIJIS UX
UACHTU(DUKAIINY.
2.JlaGoparopHas pabora:
"UnenTudukarys
HEOPTaHWYECKUX BEIIECTB"
4 Pasnea 4. Ctpoenne n HccnenoBats cTpoeHNe H KonTpoanHas padota
CBOIICTBA OPraHNYeCKHUX (CBOHCTBA OPraHUYeCKHX «CTpoeHue U CBOICTBA
BeleCTB BeIECTB OPraHUYecKHX BELIECTB)
41 |OKO01 Knaccudukanus, crpoenne [KnaccnpunuposaTsb L. 3aHaHfm Ha COCTABIICHHC
[1K... 1 HOMEHKJIaTypa OpraHUYECKHE BEICCTBA B HA3BAHUI OPTaHITICCKIX

OPraHuYCCKUX BCHICCTB

COOTBCTCTBUU C UX CTPOCHUEM

COETMHEHU 110 TPUBUAJILHOUN HITH
MEKIyHAPOAHOU
CHUCTEeMaTHYeCKOH HOMEHKJIaType.
2. 3amaHus Ha COCTaBJICHNE
MOJTHBIX M COKPALEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHMYECKUX BEIIECTB
OTJIENBHBIX KJIACCOB.

3. 3ajaun Ha OIpeieIeHre
npocTeieit popmyIbt
OpPraHUYECKON MOJIEKYJIbI, HCXOs

13 3JIEMEHTHOTO cocTaBa (B %)
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTat 00yuenus THIbI OLEHOYHBIX MEPONIPUATHI
42 |OKO01 CBOICTBa OpraHUYeCKUX  |Y CTaHABJIMBATh 3aBUCUMOCTH [1. 3anaHus Ha COCTABJICHUE
OK 02 OK |coennnenuit (M3MKOXUMHUYECKHUX CBOWCTB |ypaBHEHHMI XUMHYECKHX PEAKIIUM C
04 IIK... OPraHMYCCKUX BELIECTB OT  |y4acTHEM OPTaHWYECKHUX BEIIECTB Ha
CTPOCHUS MOJIEKYI OCHOBAaHUH UX COCTaBa U CTPOCHHUSI.
2. 3agaHus Ha COCTaBIECHUE
YPaBHEHUI XUMHUYECKHUX PEAKLUM,
MILTIOCTPUPYIONINX XUMHUYECKHE
CBOIMCTBA C Y4ETOM MEXaHHU3MOB
MPOTEKAHMUS TAHHBIX PEaKIi U
TCHETHYECKON CBSI3M OPTaHHUECKUX
BEIIECTB pPa3HBIX KIACCOB.
3. PacuerHble 3a1aun 0 ypaBHEHHAM
[PEAKLIHI C yYaCTUEM OPraHUYECKHUX
BEIIICCTB.
4. JlabopaTtopHas paboTa
"[IpeBparieHns opraHuYecKuX
BEIICCTB [P HarpeBaHUH"
4.3 |OKO01 Wnentnduxanms VccnemoBath KaueCTBEHHBIE 1. IpaKTKO-OpHEHTHPOBAHHBIE
OK 02 OpraHMYECKUX BEIIECTB, HX [PEAKIINH OPraHHUeCKHX 3a/laHHs IO COCTABIICHUIO
OK 04 3HAYCHHE U IPUMEHEHHUE B |COSAMHECHUH OTACIbHBIX XMMHYECKHX PEAKLUH ¢ yacTHeM
K. GLITORO I TACCOB OpTaHUYECKUX BEIIECTB, B T.U.
[POM3BOICTBEHHOI MCIIOJIb3YEMBIX IS UX
NesITeIbHOCTH YelloBeKa MAeHTH(UKALMH B ObITY 1
MPOMBIIIIIEHHOCTH.
2 .JlaboparopHas pabora:
"UnenTrdukanys OpraHnYeCcKux
COE€IUHEHNU OTAEIbHBIX KJIaCCOB"
5 Pasnien S. XapakTepu3oBaTh BJIHSIHUHE
Kunernieckue u Pa3IHYHBIX (PAKTOPOB HA
[ (LD 20 (8 AL paBHOBECHE H CKOPOCTH
FEL LI g (U XHMHYECKHX PeaKkuuii
NMPOTEKAHUS XUMHYECKNX
peaxkuuit
5 |OK 01 OK |CKOpOCTh XUMHYECKHX XapaKTepH30BaTh BIMAHHE [IpaKTHKO-OPHEHTHPOBAHHbIE
02 TIK...  |peakiuii. XUMHYIECKOE KOHIICHTpaLN

[paBHOBECHE

[pearupyroumx BEIecTB U
TEMIEpaTyphl HA CKOPOCTh
XUMUYECKHUX PeaKIni

XapakTepru30BaTh BIUSHUE
M3MEHEHUS KOHLIEHTpaluu

BEIIIECTB, PEAKITUN CPEIBI 1

TEOPETUUYECKHE 3alaHKs] HA aHAJIU3
(haKkTOpOB, BIUSIOIINX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOH PEAKIIHH.
[IpakTHKOOPUEHTUPOBAHHBIE 3aJaAHUS
Ha IpUMEHEeHue nmpuHnumna Jle-

[HlaTenne 11 HAXOXKIEHUS
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Ne OK/TIK | Moayas/Pasnen/Tema PesyabTar 00yuennst THuNbI OEHOYHBIX MepPONPUATHI
TCMIICPATYPBI Ha CMCIICHAC o hapieHns cMelieHns paBHOBECHS
XIMITICCKOTO PABHOBCCHA  \y y1\1i1qeckoit peakiui i aHayIm3
(haKTOpOB, BIUSIOIINX Ha CMEILICHHUE
XHMHYECKOTO PaBHOBECHUS
6 HcciaenoBaTb HCTUHHbIE
Pa3znen 6. PacTBopbl PACTBOPBI C 3aJAHHBIMH
XapaKTepHCTHKAMHU
6.1 OKO01 [lonsTue o pacTBOpax Pa3nnyath uCTUHHBIE 1. 3a/1aqM Ha IPUTOTOBICHIE
OK 02 PacCTBOPBI bACTBOPOB.
I1K... b 11 )
. [IpakTHKO-OpHEHTHPOBAHHEIC
pacdyeTHbIC 33/1aHHS HA TUCTICPCHEIC
CHCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM 1
MPON3BOJICTBEHHON JEATEIEHOCTH
YenoBeKa
6.2 OKO01 VccnemoBaHue CBOMCTB HMccnenopats dusnko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XHMHYECKHE CBOMCTBA "[IpuroroBneHue pacTBOpoB"
IIK... HCTUHHBIX PaCTBOPOB

Il [IIpodeccnonaNbHO-OPUEHTHPOBAHHOE CO/IEPKAHME (COIePKAHME MPUKJIATHOT0 MOAYJIs)

7 Paznen 7. OueHnBaTh NOCICACTBHS  Bayyura Keiica (¢ yuerom Oyayueii
Xumusi B ObITY 1 ObITOBOI 1 npodeccHOHATLHOT TesITeJILHOCTH)
NPOM3BOACTBEHHOM MPOU3BOICTBEHHOM
eATeILHOCTH YejioBeKka [€ATEIbHOCTH YeloBeKa ¢

MO3UIINI YKOJIOrHYeCcKOi
0e301acCHOCTH
OK 01 XumMus B ObITY U OreHuBaTh NOCIEACTBUS Keiic (¢ yaeroM Gymymei
OK 02 POH3BOJICTBEHHOM ObITOBOI 1 npodeccnoHANBHOM AeSTeTbHOCTH)
OK 04 JIesITENIHOCTH YEIOBeKa  [[IPOU3BOJICTBEHHOM Bo3MOYKHbIE TeMbI KeiiCOB:
OK 07 ACATCIPHOCTH 1CTOBCKA C 1. IloTennexnue kiumara u
lIK... TO3UITHH IKOJIOTHYECKOH BBICBOOOKJICHUE ra30BbIX TUAPATOB CO
0e30macHOCTH JTHA OKeaHa.
2. byaymue maTepuaisl JUis aBua-,
MaIlIHO- U IPUOOPOCTPOEHUSI.
3. HoBbie MaTepuabl Jyisl COTHEUHBIX
Oarapeil.
4. JlexapcTBa Ha OCHOBE
[pacTUTENBHBIX PenapaToB
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