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1. TACIIOPT PABOYEN ITPOT'PAMMBI YUEBHOM JUCIHUTLIMHBI

1.1 JIucuumimaa «XUMES» OTHOCUTCS K 00s13aTeNbHOM YacTu broka 1 «/uCIUTuIMHBY/ MOy
OCHOBHOI1 npodeccuoHanbHOM o0pa3oBaTenbHOM MIPOrpaMMBbI 1o HAIPaBIICHUIO
noarotoBku/crienanbHocT  44.02.01  «/lomkonbHoe oOpa3oBanue» (ypoBeHb 0OOpa3oBaHHA
OCHOBHOE o0Imiee o00pa3oBaHWE, HAIMPABICHHOCTH/IPOGUIL «JlomKoapHOE 00pa3oBaHHEY.
JluctuminHa sSBisieTcst 00s13aTeNIbHON K M3yUEHUIO TI0 JAHHOMY MPOQIITIO MTOATOTOBKH.
1.2 OOmas Tpya0eMKOCTh JUCIUIUIMHBI COCTABISIET 1 3aueTHas eAMHUIIA, 36 YacoB.
1.3 Juctummaa «Xumus» GOPMUPYET 3HAHUS, YMEHHS W KOMIETCHIIMHU, HEOOXOAMMBIE IS
OCBOGHHUS JMCLUUIUIMH COIHAIbHO-TYMaHUTAPHOIO, OOIIEPOPECCUOHANBHBIX IUKIOB, a TaKXKe
OTIEeNbHBIX Mopaynei mnpodeccuoHanbHbix 1UkiIoB OIl CIIO, nmns mpoBeAcHHS CIEAYIONINX
MPAKTUK: y4eOHOH, MPOU3BOACTBEHHHOM.
1.4 llenp n3ydeHus: AUCLUILIMHBI «XUMUS.

dopMuUpoBaHUE y CTYACHTOB IPEICTABICHHUS O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-

HAay4YHOM KapTHHBI MUpa KaK OCHOBBI IPUHATHS PEIICHHN B JKU3HECHHBIX M IMPOU3BOICTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOT'O ITOBEICHUS B IPUPOJTHOM CpELE.

33.I[aLH/I JUCHUITIIINHBI «XUMHUA:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYCCKHUX MPOIECCOB H
SBIICHUI BOKPYXAalOIIEH cpele, MEJIOCTHOH HAayYHOH KapTUHBI MHpa, B3aUMOCBS3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (DOPMYJIbI HEOPraHUYECKUX M OPraHHYECKHX BEIIECTB,
YPaBHEHUS XUMHUYECKUX pEaKUUi, OOBACHATH MX CMBICH, WHTEPIPETUPOBATh PpPE3YJIbTATHI
XUMHYECKHX KCIIEPUMEHTOB;

3) chopMupoBaTh HABBIKM TMPOBEACHHS MPOCTEHINNX XHMHUYECKHX IKCIIEPHUMEHTAIbHBIX
HCCIIEIOBAaHHM ¢ COOIIIO/IEHNEM MpaBUil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMH U JTa00paTOPHBIM
00opynoBaHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh MH(OPMAIIUIO XMMHYECKOTO XapakTepa U3 Pa3lIuYHBIX
HCTOYHUKOB,

5) chopmupoBaTh yMEHHsI IPOTHO3UPOBATH MTOCICACTBHS CBOCH IEITEILHOCTH U XUMHUIECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHXKEHHH XMMHYECKONW HAYKH M TEXHOJIOTHIA
JUTSL PA3BUTHS COIIMAIILHOM U TTPOU3BOJICTBEHHOU cdep.

1.5 [TIlepeyeHp naaHUPYEMbIX PE3yIbTATOB 00YUECHUS MO TUCIUILINHE (MOIYIIIO), COOTHECEHHBIX C
TUTAHUPYEMBIMH pe3yJIbTaTaMy OCBOEHHUSI 00pa30oBaTeNbHOM MPOTrpaMMBbl

Taoauna 1
Kon u HaumeHOBaHuE Ko 1 HanMeHOBaHNE MHAMKATOPA TOCTHKEHHUS KOMITETEHIIUH
komnerermu mo I'OC
B 4acTy TpyI0BOTO BOCIIUTAHUS:
OK 0L1. Pya

- TOTOBHOCTb K TPYJly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTHUBHOHM JAEATEIBHOCTH TEXHOJOTHYECKOH M COIMAIBHOMN
HalpaBJIeHHOCTH, CHOCOOHOCTh WHUIIMHPOBATh, IUIAHUPOBATh U CaMOCTOSTEIBHO
BBINOJIHATH TAKYIO AESATEIHHOCTD;

- UHTEpeC K Pa3iInIHbIM chepaM npodecCHOoHAIBHOI IesTEIbHOCTH,

Bri6upats criocoOsb! permeHus
3a71a4 MpoQecCHOHAILHON
JeATeIbHOCTH IIPUMEHHUTENLHO
K Pa3IMYHBIM KOHTEKCTaM




OsnasieHre yHUBEPCATIbHBIMU YIEOHBIMU O3HABATEILHBIMU ICHCTBHAMH:

a) 6a30BbIC JOTMYCCKHE ACUCTBUS:

- CaMOCTOSTENBEHO (POPMYITHPOBATH M AKTYAIU3UPOBATh POOIEMY, PACCMATPUBATH
€€ BCECTOPOHHE;

- YCTaHABIHMBATh CYIICCTBCHHBIA MpPHU3HAK WM OCHOBAaHUS JJs CpPaBHCHHS,
kiaccuUKauy u 0000IIeHUS;

- ONpeAessTh LENH JCATCIBHOCTH, 3aJaBaTh MapaMETPhl M KPUTCPHUH KX
JOCTHIKCHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHSI B PACCMATPUBACMBIX SIBJICHHSX;

- BHOCUTb KOPPEKTHBBI B JICATEILHOCTh, OLICHUBATH COOTBETCTBHE PE3yJIbTATOB
LEISIM, OLIEHUBATh PUCKH MOCJIEACTBUI IESATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE [TPU PELICHHH KU3HEHHBIX MPOOIIeM,

0) 0a30BBIC UCCIICIOBATEIBCKHE ICHCTBHS:

- BIIQJICTh HABBIKAMH Y4e€OHO-HCCIICOBATEIBECKON M MPOCKTHON AEATEILHOCTH,
HABBIKAMU pa3pericHus mpooeMm;

- BBISIBIIAITh MPUYUHHO-CJICICTBCHHBIC CBSI3U M aHAJTU3UPOBATh 3aj1ady, BBIABUTATh
TUIIOTE3y €€ pCIICHUs, HAaXOJWTh AapryMEHTHl IS JOKa3aTelIbCTBA CBOMX
YTBEPIKICHHH, 3a/1aBaTh MapPaMETPhl U KPUTECPHUU PEIICHUS,

- aHAJHM3MPOBATH TOJYYCHHBIC B XOJ€ PEIICHHS 3a/1a4U PE3yJbTAThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTD, MPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeThb MEPEHOCHTh 3HAHHs B IO3HABATEIbHYI0 W MPAKTHYECKYIO 00JIacTH
KHU3HEICATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEiH;

- BBIJIBUTATh HOBBIC HIICH,

Mpe/yIarath OPUTHHAIBHBIC TOAX0BI U PCLICHUS,

- CIIOCOOHOCTD MX MCIOJIb30BAHMUS B TI03HABATEIBHON U COLUATBHOM PAKTHKE.

OK 02.

Hcnonb30BaTh COBpEMEHHBIE
Cpe/CTBa MOUCKA, aHAIN3a U
HHTEPIIPETAlUuN HHPOPMAIINU U
nH(pOpPMAIMOHHbIE TEXHOJIOTUH
JUTSL BBITIOJTHEHUSI 337124
npodeccHoHATEHON
JEeSTSILHOCTH

B o6nacTy IeHHOCTH HAYYHOTO TTO3HAHUS:

- cOpMHPOBAaHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKd W OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KyJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MUPE;

- COBEpPILICHCTBOBAHHE S3BIKOBOM UM YMTATEILCKOW KYJIBTYphl Kak CpeICTBA
B3aMMOJICHCTBUS MEXAY JIIOAbMHU U TO3HAHUS MHPAa,;

- OCO3HaHHME IIEHHOCTH HAy4yHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENbCKYIO AESTEIbHOCTD

ORajicHre YHUBEPCAILHBIMU YICOHBIMU TO3HABATEIBHBIMHU JICHCTBUSIMHU:

B) paboTa ¢ uHpopmanuei:

- BJIQJIETh HABBIKAMH IOJyYeHHsS HHGOPMAIMHM M3 HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBJIATh  TOWCK,  AHAIN3,  CHCTEMAaTHU3alMi0 U
MHTEPIIPETANUI0 HHPOPMAIIUU PA3TUYHBIX BHIOB U ()OPM NPEICTABICHUS,

- CO3[aBaTh TEKCTHI B PA3IUUYHBIX (OpPMaxX C y4e€TOM HazHaYeHUs MHOOPMAILMH U
LENeBON  ayAWTOpUH, BbIOMpas ONTUMANbHYIO (OpPMYy MpPEJCTaBICHUS U
BU3YaITU3aIUH;

- OIICHMBATh JOCTOBEPHOCTH, JETHTHMHOCTh HH(POPMAIUHU, €€ COOTBETCTBHE
NPaBOBBIM M MOPAJIbHO-3THYSCKUM HOPMAaM;

- HCIOJIB30BaTh CPEACTBA HHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA
B PEIICHHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHMU3AI[MOHHBIX 3a1a4 C
cobmrofenrieM TpeOOBaHMWN DJPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHns, MPABOBBIX W ITHYCCKHX HOPM, HOPM HH(POPMAITHOHHON
0€30TIaCHOCTH;

- BJIaJIeTh HABBIKAMH PACIO3HABAHUS WM 3AIUTHI HHPOPMAIMH, HHPOPMAIIMOHHON
0e301aCHOCTH JIMYHOCTH;

OK 04.

OddexTrBHO
B3aUMO/ICHCTBOBATH U Pa0OTATH
B KOJUICKTHBE M KOMaH]Ie

- TOTOBHOCTB K CaMOpPa3BUTHIO, CAMOCTOATECIIBHOCTU U CaMOOIIPCACIICHUIO,

- OBJIaACHUEC HaBbIKaMU y‘leGHO-HCCJ’IeHOBaTeJ’IBCKOﬁ, HpOCKTHOﬁ n COHHaJ'ILHOﬁ
JCATCIIbHOCTH,

OBJ'[aJIeHI/Ie yHI/IBepcaJ'H)HLIMI/I KOMMyHI/IKaTI/IBHBIMI/I HeﬁCTBHﬂMH:

0) COBMECTHAsI ICATEILHOCTb:

- MOHAMAaTh W WCIMOJIb30BaTh MPCHMYIIECTBA KOMAaHIHOW W HHIWBHIYaIbHOM
paboThr,

- TpUHAMATh TEeTd  COBMECTHOW  NIEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPAMHUPOBATHh JCHCTBUA MO €€ JOCTHKEHHIO: COCTABJIATH IUIAH JEWCTBHM,
paclpenensaTh poJid C YY9eTOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPe3ybTaThbl
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH M BBITIONHATH padOTy B YCIOBUSAX PEabHOTO, BUPTYAILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBJISATH MO3UTHBHOE CTPATETHYCCKOE MMOBEICHUE B PA3JIMYHBIX CUTYALUX,




TIPOABIATH TBOPUECCTBO U BOO6pa)KeHI/IC, OBITH WHUOHUATUBHBIM

OBrazieHHe YHUBEPCAIbHBIMHU PEryIATHBHBIMHU ACHCTBHAMH:

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- NPUHUMATh MOTUBBI M apryMEHTHI JPYTUX JIIOJEH IPH aHaM3€ Pe3yJIbTaToB
JIeATEeNEHOCTHY;

- IpU3HABaTh CBOE MPABO M IIPaBO JPYIHX JIIOJEH HA OIIHOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MUP € O3ULIH IPYTOro YeJIOBEKa;

B 06macTv 3K010rH4eCcKOro BOCIIUTAHMS
- C(bOpMHpOBaHHOCTL JKOJIOTHYECKOMH KYyJbTYpPbl, IOHUMAaHHNC BJIUAHNA COLHUAIBHO-

8(1;2;@]30%“ COXPAHCHHUIO SKOHOMHMYECKUX TMPOIIECCOB HA COCTOSIHME NPUPOAHOW U COLMAIBHOW CpPEJbl,
OKpyKaromeit cpesL, OCO3HAHHKE II00aTHHOTO XapaKTepa 3K0J30chicxnx pooiem; 3
pecypcocoepeKeHHuio, - nnaHHpOBaUHHe I/IvOCyH.IG)CTBJIeHI/Ie JIEMCTBHH B OKPYXKalOIEH Cpele Ha OCHOBE
IPUMEHSTH SHAHHSL 06 | 3HAHHA HeTeH yCTOPI‘IPIBOl:O paaispm/m quOBetUIeCTBa; 5
U3MCHCHHUH xmmara, | aKTHMBHO€ HENPUATHE NEUCTBUH, IPUHOCSIILEH BPE OKPYIKAIOIIEH CPELE;
PUHIAIEL 6EepEIKIIBOrO -yMEHHE HpOFHO3I/Ip0FZiTI; 3 HEOJAaronpHUATHBIC  JKOJOTHYECKHE  IMOCICICTBUS
TIPOM3BOJICTBA, 3 PEeKTHBHO NpeAIPUHUMAEMBIX JEUCTBUH, [IPEIOTBpAIIaTh I/IX;V
JICHCTBOBATD B Upe3BBIYAIHBIX - pacIIMpEHHUE OINbITa ACATEIbHOCTH 3K0nomqe01<01:1 HaIpaBJICHHOCTH,
CUTYaIHUsIX - OBJIQICHUEC HaBbIKaMH y‘{eﬁHO-I/ICCJIe)IOBaTeHLCKOI/I JEATEIILHOCTH,

Tadauua 2

Kox n HaumenoBaHue
HWHIUKATOPa JOCTHUKCHUS

O6paSOBaT€J'ILHBIe PE3yabTaThl 10 AUCHUIIIINHE «XuMHUS»

KOMIICTCHIINU 3HATh YMETh BJIAJICTh
- CHUCTEMOH XMMHUYECKUX
3HaHUM, KoTopas
BKJTIOYACT:
OCHOBOTIOJIAratoIIne
HNOHATHA ~ (XMMHYECKHH
3JIEMEHT, aTom,
SNIEKTPOHHAs  000JIOUKA
aroma, S-, p-, d-
QNIEKTPOHHBIE  OpOMTAIH
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb,
ANIEKTPOOTPHUIATEIIBHOCTD
MIPEACTaBIICHUS: 0 TPOOTPHIL i
. CTeIeHb OKHUCIICHWYS,
XUMHYECKOH
. XUMHYECKasl CBS3b, MOJb,
COCTaBJISFOLIIEH
. MoJsIpHas Macca,
€CTEeCTBEHHOHAYYHOH | BBIABISTH XapaKTepHBIE .
MOJISIPHBIH o0BbeM,
KapTHUHBI MUpa, POJIM | NPH3HAKM W  B3aHMOCBS3b .
. | yrmepomHsIi CKeJIeT,
XMUMHH B TO3HAHUU | M3YyYEHHBIX TIOHSITHI,
. (byHKIMOHANBHAS IPyIINa,
SIBJICHUI PUPOJIBI, B | MPUMEHSITh . TBOMEDHS
OK 01. (hopmupoBaHUT COOTBETCTBYIOIIHE TOHITHA EI3§M€ L; pHd,
Br16upats crioco0s! pemeHus MBIIIICHUSL W | IpU ONHCAHUU CTPOCHUS U PP .
o N TOMOJIOTUYECKHU psid,
3aj1a4 mpoQeCcCHOHAIBHOMN KyJIbTYPBI JINYHOCTH, | CBOWCTB HEOPraHHMYECKHUX U OMOIO
o TOMOJIOTH
JIeATeIbHOCTH IIPUMEHHUTENLHO | ee (DYHKIHMOHAJIBHOW | OPraHMYECKHX BEIIECTB U UX eBO 0’0 -
K Pa3iIMYHBIM KOHTEKCTaM IPaMOTHOCTH, TpeBpalIeHNH; BBISIBIISITH yml:lcno 'i POIBL, "
HEOOXOOMMOM  JUisl | B3aUMOCBSI3b  XUMHYECKUX PO
. a30TcoeprKalne
peuieHus 3HAHUH C TOHATHSMH U
NPAKTUYECKUX 3a7a4 | NPEICTABICHHAMH  APYTHX | oo oroiiettd,
P P pyr OHMONIOTHYECKH aKTHBHEIC
" 9KOJIOTHYECKH | €CTECTBEHHOHAYYHBIX
BelecTBa (yrneBoibl,
000CHOBAaHHOTO MPEIMETOB;
KUPHI, OCJIKHN), MOHOMED,
OTHOMICHHA K MOJMME CTPYKTYpHOE
CBOEMY 3JI0pPOBBIO U P, TPYKTYP
HIPUPOAHOM cpefie SBEHO,
PHP peae. BBICOKOMOJICKYJISIPHBIE
COCJIMHEHUS,
KpHCTAJUTNUECKast
peuierka, THIIBI
XUMHYECKHX peakimii
(OKUCTHUTENBHO-
BOCCTAHOBHUTEJIbHBIC,
9K30- "
SHIOTEPMHUIECKHE,
peakuu HOHHOTO
obmeHa), pactBop,
JIEKTPOJIUTHI,




HEJICKTPOJTHTHI,
NEKTPOIUTUUECKAS
JUccoLnuanus,
OKHCJIUTEIb,
BOCCTaHOBHUTEIIb,
CKOpOCTb XUMHUYECKOU
peakuuy, XUMHUYECKOe
paBHOBECHE), TCOPHH U
3aKOHBI (Teopus
XMUMHYECKOTO  CTPOCHUS
OpPTraHHMYECKNX  BEIIECTB
A. M. bytneposa, Teopus
NEKTPOIUTUUECKOM
JIUCCOLUALINH,
HepUOAUYECKUN 3aKkoH /.
U. MengeneeBa, 3aKoH

COXpaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHMBOJIMYCCKHUI S3BIK

XUMUH, (HaKTOJIOTHIECKHE
CBEIICHHUS O CBOMCTBax,
COCTaBe, MOJYYEHHUH U
Oe3omacHOM
HCTIOB30BaHUN
BaXXHEHIINX
HEOPraHWYECKHX u
OpraHMYecKuX BEIEeCTB B
OBITY W NPaKTHYECKOH
JIeSITEIbHOCTH  YEeJIOBEKa;
00  o0mmMxX  Hay4HBIX
MPUHINIAX XUMHUYECKOTO

Ipou3BOACTBA (Ha
npuMmepe IMpOU3BOACTBA
C€pHOI>'I KHCJIOTBIN

aMMHaKa,  HepepabOTKH
HedTH).

- HCHOJIb30BaTh
HAaUMEHOBAHMSI XUMHUYECKHX
COCIMHEHUN
MEXIYHAPOIHOTO COr03a
TEOPETUYECKOI U
MIPUKJIaIHOM XUMHUU u
TPUBHATIHHBIE Ha3BaHUS
BaYKHEHIIINX BEIIIECTB
(aTHINCH, alEeTUJICH,
TIIULEPHH, (enom,
dhopmanbaeru, YKCyCHas
KHCJIOTa, TJIMLUH, YrapHbIi
ras, YTIEKUCIBIN ras,
aMMHaK, TalleHas W3BeCTb,
HeraleHas H3BECTH,
MUTBEBAs CoJa M JPYTHX),
COCTaBJIATh (bopmyIsl
HEOPraHUYECKUX u
OpTraHMYECKHX BEIIECTB,
ypaBHEHUs XUMHYECKHX
peakuuii,  OOBSICHATH X
CMBICIT; MOJITBEPKIATh
XapakTepHble  XUMHUUYECKUE
CBOICTBa BEIIIECTB
COOTBETCTBYIOLINMU
9KCIEPUMEHTAMU u
3aMUCSIMHU YpaBHEHHI
XUMUYECKUX PEaKIINA;

- YCTaHaBJINBATh
MPpUHAJIC)KHOCTh U3YUYCHHBIX
HECOPraHn4CCKuXx n




OpPraHMYecKHX BEHIeCTB K
OIPENENIEHHbIM KJIaccaM |
rpymnmam COCAUHCHUM,
XapakTepu30BaTb MX COCTaB
U  BaXHEWIIHME CBOMCTBA;

OMpeICTSITh BUIBI
XUMHYECKUX cBsI3€Eit
(kKoBaJicHTHas, HMOHHas,
METaUINYeCKas,

BOJIOPO/IHAS), THUIIBI

KPHUCTAUIMYECKAX  PEIIETOK
BEILECTB; KJIacCU(UIIMPOBATh
XMMHUYECKHE PEaKIHu;

- TPOBOIUTH pAacCUETHl MO
XUMHYECKHM  QopMysIaM |
YpaBHEHHMSIM  XMMHUYECKHX
peakuuii ¢ MCIIOIb30BAaHHEM
Gbu3HYeCKUX BEJINYVH,
XapaKTepU3yIOUIMX BELIeCTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, o0bema
(HOpMaIThHEIC YCIIOBHST)
ra3oB, KOJIMYECTBa BEIIECTRA;
UCTIONB30BaTh  CHUCTEMHBIE
XMUMHUYECKHE  3HAHUS IS
MIPUHATHS peuieHui B
KOHKPETHBIX KHM3HEHHBIX
CUTYyallUsiX, CBA3aHHBIX C
BEILIECTBAMHU u ux
NPUMEHEHHEM.

OK 02.

Hcnonb30BaTh COBpEMEHHBIE
CpEeICTBa MONCKA, aHAIN3a U
HHTEpIpEeTannuy HHpOopMaIiy u
HHPOPMANOHHBIE TEXHOJIOTHI
JUISL BBITTOJTHEHUS 337124
podecCHOHANBHON
JeATeIbHOCTU

- IUTAHUPOBATh W BBHIMOIHATH
XUMHYECKUI

9KCIEPUMEHT (TIpeBpaIICHUS
OpPraHMYECKHX BEIIECTB MpHU

HarpeBaHuH, MOJIy4eHue
S3TWIEHA U U3Yy4YeHHE €Tro
CBOICTB, Ka4eCTBECHHBIEC
peakiuuu  Ha  aJbJerUbl,
Kpaxmail, YKCYCHYIO
KUCIIOTY; JIeHaTypaLus

0OeIKOB TpH  HArpeBaHHH,
[[BETHBIE pPEAKIHKU OCIKOB;
MPOBOJIUTH PEAKI[HA HOHHOTO
oOMeHa, OmpeneNaTs Cpexy
BO/JIHBIX pacTBOpOB,
Ka4Y€CTBCHHBIC PCAKINU Ha
cymbar-, kapOoHaT- U
XJIOpUA-aHUOHBI, Ha KaTHUOH
aMMOHHMUS, pemaTtb
9KCIIEPUMEHTAJIbHBIE 3aa4uH
mo TtemMaMm «MeTaulby U
«Hemeramby) B
COOTBETCTBUM C ITIpaBHIAMH
TEXHUKH 0€301acHOCTH TpH
o0palleHny ¢ BelecTBaMHt 1
71a00paTOPHBIM

000pyI0BaHUEM;

MpEaACTABIATH PE3yIbTaThI
XHUMHYECKOTO IKCIIEPUMEHTA
B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIINX PEaKIHi
n (HopMyIMpOBaTH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJITATOB,;

- aHaJM3UPOBATH
XHUMUYECKYI0 HH(POPMAIHIO,
MOJTYY4aeMyl0 U3  PasHBIX
HMCTOYHHUKOB (cpencts

- OCHOBHBIMH METOJaMM
HAYYHOTO [MO3HAHUs
BEIIECTB M XHMMHUYECKUX
sIBIICHUHA  (HaOJIoaeHue,
HU3MEpeHne, IKCIEPUMEHT,
MOJIEIIMPOBaHNUE);




MaccoBOi MH(pOPMaIHH, CETh
WnrepHer u npyrue);

- TPOBOAUTH pacyueTbl MO
XUMHYECKHM QopMysIaM H
YpaBHEHHUSIM  XMMHYECKHX
peaxiuii c
UCIIOTb30BaHNEM(DU3HYECKIX
BEJINYMH, XapaKTepU3YIOMINX
BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oOOBEeMa
(HOpMaIThHEIE YCIIOBHST)
ra30B, KOJIMYECTBA BEIIECTBA,

- HCHOJIb30BaTh CHUCTCMHBIC

XMUMHUYECKHE  3HAHUS  JJIs
MIPUHATHS peLieHui B
KOHKPETHBIX XKHU3HECHHBIX
CUTyallUsIX, CBS3aHHBIX C
BeIlleCTBAMHU U ux
MIPUMECHEHHEM.

OK 04.

SddexTrBHO
B3aMMOJICHCTBOBATh U paboTaTh
B KOJUICKTHBE U KOMAaH/Ie

- INTAHUPOBATH U BBINIOJIHATH
XUMUYECKHUM 3KCIIEPUMEHT
(mpeBparieHus
OpPraHn4CCKUX BCIIECTB MPU
HarpeBaHUH, MIOJIyYeHUE
STHJICHA ¥ H3YYCHHUE €TO
CBOWCTB, KAUEeCTBCHHBIC
peaKIuy Ha aIbIeTUAbI,
KpaxMmail, YKCyCHYIO
KHCJIOTY; ACHATYpaLus
OeIKOB MPH HATPEBAHHUM,
LBETHBIEC PEaKIIUU OEITKOB;
MMPOBOAUTH pCaKIITU NOHHOT'O
oOMeHa, ONpenessTh Cpeay
BOJIHBIX PaCTBOPOB,
KaueCTBEHHbIC PEaKIUy Ha
cynbdar-, kapooHaT- u
XJIOpUA-aHUOHBI, Ha KATHOH
aMMOHHUS; pelIaTh
SKCIICPUMEHTAIBHBIC 331291
mo TeMaM «MeTaJuTbD) ’
«HewmeTtamne») B
COOTBETCTBUM C IpaBUJIaMU
TEeXHUKH 0€30IIaCHOCTHU MPHU
0o0palieHnu ¢ BelecTBaMHU U
71a00paTOPHBIM
000pyI0BaHUEM;
MIPEACTABIIATL PE3YJIBTATHI
XHMHYECKOT0 SKCIIEPUMEHTA
B (hopMe 3anucy ypaBHEHU I
COOTBETCTBYIOIINX PEAKIUH
1 GOPMyYIHPOBATH BEIBOBI
Ha OCHOBE ITHX PE3YJIbTATOB.

OK 07.

CopneiicTBOBaTH COXpaHEHHIO
OKpY>Karolein Cpelibl,
pecypcochepexeHuto,
MIPUMEHSATH 3HAHUA 00
N3MEHEHUH KJIMMaTa,
TPUHIIAIIBI OepexKIMBOTO
IIPOU3BOJICTBA, 3¢ peKTHBHO

JIECTBOBAaTh B YPE3BBIYAMHBIX
CUTYaLUSIX

- TPENCTAaBIICHUS: O
XUMHYECKOU
COCTAaBJISIONICH
€CTECTBEHHOHAYYHOI
KapTHHBI MUPA, POJIH
XHMHA B TO3HAHUHU
SIBJICHUH TIPUPOJIBIL, B
hopmMupoBaHUH
MBIILICHUS u
KYJIBTYPBI THIHOCTH,
ee (YHKIMOHAIBHOM
TPaMOTHOCTH,
HEOOXO0aUMOM
pemeHns
MPAaKTUYECKHUX 3a/1au

JJIL

- co0ro1aTh NpaBwiIa
9KOJIOTHYECKH
eJIecO00Pa3HOTOTIOBEICHHS
B OBITY U TPYIOBOH
ACATCIBbHOCTHU B LICIIAX
COXpaHEHHs CBOETO
37I0POBbSI U OKpYKaroLei
MIPUPOJTHOM Cpebl;
YUUTHIBATh OIIACHOCTH
BO3JICHCTBYS Ha )KHBbIE
OpTaHU3MBI OIPEAEICHHBIX
BEILECTB, [IOHUMAsl CMBICTT
NOKazaTesst NpeebHON
JIOITyCTUMOMN KOHIICHTPAIUH;
- OCO3HOBATH OTIACHOCTH




u 9KOJIOTHYECKH
000CHOBaHHOTO
OTHOLICHUS K
CBOEMY 3/I0POBBIO U
IPUPOIHOIL cpene.

BO3JENCTBUS HA )KUBBIE
OpraHU3Mbl ONPEACIEHHBIX
BEIICCTB, IOHUMAst CMBICT
MoKazaTeJs MpeAeTbHON
JIOIYCTUMOW KOHLIEHTPALIUH,
U TOSICHSTh Ha MpHMepax
CHOCOObI YMEHBLICHUS U
MIPEIOTBPALICHUS UX
BpPEAHOI0 BO3JEICTBUS HA
OpTaHN3M YeJIOBEeKa.

IK 1.4.
OpraHms3oBartb TporIecc

BOCIIUTaHHUS U OOYYCHUS NETCH
paHHEro u JIOLIKOJIBHOTO
BO3pacTa B COOTBETCTBUM C
CaHUTAPHBIMU  HOpPMaMH U
TpaBUIaMHU

MK 2.4.
OcyuiecTBiATh

MIeIarOTMYECKYI0 NEeATebHOCTD
10  pealu3alii  OCHOBHBIX
00pa3oBaTeNbHBIX  IPOTPaMM
JOIIKOJIBHOTO 00pa3oBaHUs B
COOTBETCTBUM C  MpaBHJIaMHU
MIOXaPHOH 0E30ITaCHOCTH

MK 3.1.

HJ'IaHPIpOBaTL n MMpOBOAUTH
3aHATUA C ACTbBMHU PAHHEIO MU
JOINKOJIbHOT'O BO3pacTa

IK 3.5.

OCymiecTBIATh  OpraHU3aLHUI0
nporecca 00yueHus o
OCHOBHBIM  00pa30BaTeIbHBIM
nporpaMmmam JOIIKOIEHOTO
00pa3oBaHUs B COOTBETCTBHH C
CaHUTAapHBIMH  HOpPMaMH |

IIpaBIIaMH
K 4.1.

IInanupoBath u
OpraHN30BBIBATh Tiporecc

BOCIIMTaHUA ,I[CTCI>'1 PaHHETo0 "
JOIIKOJIBHOT'O BO3pacTa

MK 6.1.

[InanupoBaTh U OCYLIECTBIATH
o0pa3oBaTenbHBIA Mpomecc B
rpymnmnax jeren paHHETO
BO3pacra




2 CTPYKTYPA Y COAEPXKAHUE YUEFHOM JUCHUILINHBI
2.1 O6beM yueOHON AUCIUILTUHBI U BUABI yUeOHOI padoTh

Tabmuua 3

BapuanT 1 B COOTBETCTBUU C MPUMEPHOM pabouei mporpamMmoii mo yueOHo# TUCIUIUTHHE « X UMHUSL:

0a30BbIil YPOBEHbH)

Ne HaumeHnoBanue pa3neia Buabi yueoH0it padoThI, BRIIOYAsI CAMOCTOSITEILHY0
n/ AUCHUILIAHBI (TeMBbI) padoTy CTY/ICHTOB H TPYA0EMKOCTh (B Yacax)
n J JI3 113 CPC HUtoro
BT1u. B Brtu. B 4acoB
dopme bopme
MPaKTH TPaKTH
4EeCKOI YECKOU
MOJTOT TOATOT
OBKH OBKH
Pa3nes 1 OcHOBBI CTPOEHHSI BellleCTBa
1 | Tema 1. Ctpoenue aTOMOB 2 2 4
XUMUYECKHUX 3JEMEHTOB U MPUPOJa
XMMUYECKOH CBS3H
2 | Tema 2. Ilepuomuueckuii 3aKoH M 2 2
tabauua JI.1. Menneneesa
Pa3nen 2 Xumuueckue peakiun
3 Tema 3 Tunbl XUMHYSCKUX PeaKIuit 2 2 4
4 | Tema 4 DJIEeKTPOIUTHICCKAS 2 2
JIICCOIIMAITNS U HOHHBIA 00MeH
Pa3znen 3 CTpoeHue U CBOWCTBA HEOPraHWYECKUX BelleCTB
5. | Tema 5. Knaccuduxars, 2 2
HOMCHKJIIATypa u CTpOCHME
HEOPTaHUYECKHUX BEIECTB
6. | Tema 6. Merauiel. Hemeramnsl. OOwmme | 2 2
¢dusnyeckne © XUMHYECKHE CBOWCTBA
META/UIOB M HEMETA/UIOB. XHUMHUUYECKUE
CBONCTBa OCHOBHBIX KJIaCCOB
HEOPTaHMYECKUX BEIICCTB.
7 | KontpomsHas pabora 1. «CtpoeHue 2 2
BEIIECTBA M XUMUYECKHE PEaKIIHN.
«CBolicTBa HEOPraHMIECKUX BEIIICCTBY
Pa3nen 4. CTpoeHue M CBOICTBA OPraHNYeCKUX BelleCTB
8 | Tema 7. Knaccudpukanus, cTpocHUE U 2 2 4
HOMCHKJIATYpa OPTaHIMYCCKHUX BEIIECTB
9 | Tema 8. CpoiicTBa OpraHHMYECKUX 6 4 10
COCIMHCHUI
10 | KontponbHas pabota 2. «CTpyKTypa 2 2
1 CBOMCTBA OPraHUYECKUX BEIIECTB)»
Pazpnen 5. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eSITEJIbHOCTH YUUM e/l HAYAIbHBIX K1ACCO8
11 | HoBeiune  JOCTMIKEHHMS  XMMMUYECKOM | 2 2
HAYKA ¥ XHMHYECKOM TEXHOJOTMH B
MIPOU3BOICTBCHHOM JIESITeTbHOCTH
BOCITMTATEIIS neren JIOIIKOJILHOTO
BO3pacTta
®dopMa NPOMeKYTOYHOM aTTeCTAlluU
3auer
JuddepeHunpoBaHHbIi 3a4eT
KontponbsHast pabora 4
Kypcosas pabora/ KypcoBoii mpoekt
Hroro no mucuuIuinHe 36




BapuaHT 2 B COOTBeTCTBHM € 00pPa30BaTeJbLHOI NMPOrpaMMoii Mo y4eOHoi JucuunInHe

«Xumus: 0a3oBblii ypoBenb» I'.E. Pym3utuca, ®@.I'. ®eabamana

Ne HaunmeHnoBanue pasaena Buasbl yueOHo#i padoThbl, BKJIIOYAsi CAMOCTOSITEILHYI0 padoTy

n/ AUCHUILIUHBI (TEMBbI) CTYACHTOB U TPYAOEMKOCThb (B Yacax)

n JI JI3 113 CPC Hroro
Bru B Btu. B 4acoB
dbopme bopme
MPaKTH TPaKTH
YECKOU YecKoi
MOJTOT MOJTOT

OBKH OBKH

Pa3ngen 1 Oprannyeckasi XaMust

1 | Tema 1. Knaccudukanus, crpoeHue 2 4
M HOMCHKJIATypa  OpPraHHYCCKHUX
BEIIECTB

2 | Tema 2. CBolicTBa OpraHHYECKUX 4 10
COEIMHEHUMN

3 | KoutponpsHast pabora 1. CrpoeHue, 2 2
CBOMCTBA U MIOJIy4ECHHE
OpPraHUYeCcKUX COCAUHEHUN»

Pa3nen 2 O0mas xumust

4 | Tema 3. CrpoeHue aTOMOB 2 4
XUMUYECKHUX DJIEMCHTOB W IMPHUPOJA
XUMHUYECKOU CBSZU

5 | Tema 4. Ilepuoandeckuif 3akoH U 2 2

cucrema /.M. Menpeneesa

6 Tema 5. Knaccudukarms " 2

HOMEHKJIIATypa HEOPraHUIECKIX
COEIUHEHUI
7 Tema 6 Knaccudukarms 2 4
XAUMHYECKUX PeaKIui
8 | Tema 7 DJIeKTPOIUTHIECKAS 2
JIUCCOLMAIINS ¥ HOHHBIH 00MeH
Pa3nen 3. Heopranuveckasi XuMusi
9 | Tema 8. Meramiel. Hemerasmisl. 2
Oo6me ¢Qu3uyeckne W XUMUYECKHE
CBOICTBA METAJUIOB M HEMETAJLIOB.
XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYCCKHX BEIECTB.
10 | KourponbHas pabdora 2. «OCHOBBI 2 2
obmeit xumuu. CTpoeHue, CBOWCTBA
U [ONlydeHWE  HEOPraHUYCCKHUX
COCIMHEHUI
11 | Tema 9. Xumus u KU3Hb 2
®dopMa NPOMeKYTOUYHOM aTTecTalluU
3auer
DK3aMeH
JuddepeHunpoBaHHbIi 3a4eT
KontponpsHast pabora 4
KypcoBast pabota/ KypcoBoii mpoekT
Hroro o nucuuIuiMHe 36




2.2 Conep:xanue o0y4eHus1 y4eOHOM TUCHUNITHHBI

HaumeHoBaHue pa3iesioB u Conep:xanue y4eOHOro MaTepuasia, NpakTudeckue padorsl, Oobem Yposenb
TeM caMoCTosITeJIbHAsI padoTa 00y4arIMuXCs 4acoB OCBOEHHUS
1 2 3 4
Pa3jnen 1. OcHOBBI CTPOEHUS BellleCTBA 6
Tema 1.1. CtpoeHue Coaep:xkaHue y4eOHOr0 MaTepuaa: 2
aTOMOB XHUMHYCCKHX 1. CoBpeMeHHast MOJIENIb CTPOSHUS aTOMA.
SJICMEHTOB I IIPHPO/A 2. CUMBOJIMYECKHUI SI3bIK XHMHH.
XUMIHCCKOU CBASH 3. XUMHYECKUH 3JICMCHT.
4. DnexTpoHHask KOHPUTypalus aToma.
5. Kimaccudukaryst XHMUYECKUX 371€MEHTOB (S-, P-, d-371€eMEHTHI).
6. BasieHTHBIE JIEKTPOHBI. 2
7. BaaeHTHOCTB.
8. DnexTpoHHas MpUpoa XUMHUUECKOH CBSI3U.
9. DAEKTPOOPTPHIIATEITEHOCTb.
10. Buasl XUMUYECKOW CBsI3HM (KOBAJICHTHAs, MOHHAS, METaTUYECKasl,
BOJIOPO/IHAs) U CITOCOOBI €€ 00pa30BaHUsI. 5
IIpakTuyeckune padoThI 2 basoskri
Ilpakmuueckoe 3auamue 1. « Homenknamypa u cmpoenue amomos
Heop2anuyecKux coeOuneHull. Xumuieckas ces3b»
Conep:xaHue NPAKTUYECKOT0 3aHATHS:
1. Pemnrenne 3amaHuii Ha HCIONL30BAHME XHUMHYECKOM CHUMBOJHUKA W Ha3BaHUKN
COCIMHEHUI 1O HOMEHKJIAType MEXAYHApOJAHOTO COK3a TEOPETUYECKOH U
MPUKIATHON XUMHUU W TPUBHAIBHBIX HAa3BAaHWUW JII COCTaBJICHUS XHUMHYECKUX
(dbopMynl NBYXaTOMHBIX COEIWHEHUU (OKCHIOB, Cyab(UIOB, TUAPUIOB U T.I.) U 2
JIPYTUX HEOPTAHMYECKUX COEAMHEHUN OT/IETBHBIX KJIaCCOB.
2. llpakTHyeckne 3aJlaHUsl Ha YCTAHOBJICHWE CBS3U MEXKIY CTPOCHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB M MEPUOAMYECKUM H3MEHEHHEM CBOWCTB XUMHUYECKUX
AJIEMEHTOB U WX COEJUHEHHI B COOTBETCTBUHU C MOJOXKeHUeM B llepumomgmyeckoii
CHCTEME.
Tema 1.2. [lepuonuyeckuii | [IpakTudyeckue padoThI 2 bazoBrbrit




3akoH W Tabmmma J[.M.
MennaeneeBa

Ilpakmuueckoe 3auamue 2. «llepuoouueckuii 3axon u Ilepuoouueckas
cucmema J[. 1. Menoeneesay.

Coz[epmafme NMPAKTUYCCKOI0 3aHATHSA:

1. [Tepuonnueckas cucrema xuMuueckux anemeHToB [[.1. Menneneena.

2. ®usnueckuii cmbica [lepuonuueckoro 3akona /I.11. Menneneesa.

3. 3aKOHOMEpPHOCTH HM3MEHECHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX

MMHU TPOCTBIX M CIIOXXHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHHEM XUMHUUYECKOTO
snemenTa B Ilepuonnueckoii cucreme. 4. MUpOBO33pEHUECKOE U HAYYHOE 3HAYCHUE

IIepnonnueckoro 3akoHna /.M. Menneneesa.

5. [Iporunossr [I.1. Menneneena.

6. OTKpBITHE HOBBIX XMMHUYECKUX JICMEHTOB.

7. Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHuM Ha
XapaKTepU3alui0 XUMHUYECKUX 3JIEMEHTOB «Meraumyeckue / HeMeTaNIMYecKue
CBOMCTBA, 3JIEKTPOOTPHULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHM C MX
AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEeHHEM B [lepuoandeckoil cucteMe XMMHYECKUX
anemenToB J[.11. Menpaeneena.

Pa3nes 2. Xumuyeckue peakuumn

Tema 2.1. Tunst
XUMHYECKUX PEAKIUI

Conep:xkaHue y4eOHOT0 MaTepuaia:

1. Knaccudpukanmsi W TUNBI XUMHYECKUX pEAKIUH C  ydacTHEM
HEOpPraHMYECKUX BEIIECTB.

2. CocraBneHue YpaBHEHMH peakIMi COCJUHEHHs, pPa3JIoKeHHs, 3aMeIleHHs,
oOMeHa, B T.4. TOPEHUSs!, OKUCIICHUS-BOCCTAHOBIICHUSI.

3. YpaBHEHHS OKHUCIICHU-BOCCTAHOBIICHHSL.

4. CreneHb OKHCIICHUSL.

5. OKuCIUTENb U BOCCTAHOBUTEb.

6. CocraBieHue U ypaBHMBAHUE OKHCIHUTEIBbHO-BOCCTAHOBUTEJIBHBIX PEaKIHi
(OBP) meromom snexkrpoHHoro 6ananca (MOBb).

7.  OKuCINTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu (B IMPHUPOJE,
MPOU3BOJICTBEHHBIX Mpoleccax M MpodhecCHOHATBHON JEATEIIbHOCTH YEIOBEKA).

IIpakTnyeckune padoThl

bazoBrlit




Hpaxmuuecxoe 3anamue 3. «OcHosHble Koluyecmeertble OMHOUIEHUS
U 3AKOHbL 8 XUMUU).

Coz[epmafme NMPAKTUYECKOIo 3aHATHUS:

1. KosinuecTBeHHbIE OTHOLIEHUS B XUMHH.

2. OcCHOBHBIC KOJHMYECTBEHHbIC 3aKOHBI B XHMHUH U PacyeTbl IO YpPaBHECHHSIM
XUMHUYECKUX PEaKIIHM.

3. Mosnb Kak eIMHUIa KOJINYECTBA BEIECTRA.

4. MonspHas macca.

5. 3aKOHBI COXPaHEHHUS MacChl U SHEPTUU.

6. 3akoH ABorajapo.

7. Monsipablii 00bEM I'a30B.

8. OTHOcUTebHAS IJIOTHOCTD T'a30B.

9. Pacyersl Mo ypaBHEHHMSM XMMHUYECKHX PEAKIHMHA C UCIIOJIb30BaHUEM MacCCHhI,
o0bema (HopMasbHbIE YCIOBHS) Fa30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2. | Conep:xanue yuedOHOr0 MaTepuasia:
DNEKTPOTUTHUECKAS 1. Teopust snextponutudeckoit auccormanyu (TI/T).
nycconyanusa W UOHHEIN | 2. MoHBI. .
oOMeH 3. DIEKTPOIUTHI, HEINEKTPOIHTHI. basosbilt
4. Peakuum nonHoro oomena (P1O).
5. KucnotHo-ocHOBHBIE peakIvy.
Pa3nen 3. CTpoeHnue u cBOCTBA HEOPraHUYECKHX BElIECTB
Tema 3.1. | Copep:xxanue yueOHOro MaTepuaa:
Knaccudukanus, 1. IlpenmeT HeOpraHUIECKONH XUMUHU.
HOMEHKIaTypa u crpoenne | 2. Knaccudukaius HEOpraHU4eCKIX BEIIeCTB.
HEOpraHu4yeckux BemecTs | 3. [IpocThie U CI0KHBIE BEIIECTBA.
4. OCHOBHBIE KJAaCChl CJIOXHBIX BEIIECTB (OKCHIBI, TUAPOKCHUIBI, KHCIOTHI, N

COJIN).

5. B3aumocBs3p HEOPraHNYECKUX BELIECTB.

6. ArperaTHbIe COCTOSIHUS BEIIECTBA.

7. Kpucrannnieckue 1 amop(HbIE BEIIeCTBa.

8. THIbI KPUCTATUINYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIIpHAst, HOHHAs,
MeTaJTHYecKas).




9. 3aBucumocTh  (U3MYECKUX  CBOWMCTB  BEIIECTBA OT  THIA
KPUCTAIUIMYECKOM PEIIETKH.

10. 3aBUCMMOCTL XUMHUYECKOW AKTUBHOCTH BEIICCTBA OT BHUAA
XUMHYECKOH CBSI3U U TUIA KPUCTALTAUCKOUN PEIIETKH.

11. ITpuyrHBI MHOTOOOpA3Ms BEIIECTB.

Tema  3.2. MeTamis.
HemeTtanas. OOmue
(bu3MYeCKrUe U XUMUYECKUE
CBOWCTBA  METAIOB U
HEMETAJUIOB. XHUMHYECKHE
CBOMCTBa OCHOBHBIX
KJIACCOB HEOPTaHMYCCKHUX
BEIILIECTB.

Conep:xanue yueOHOro MmarepuaJia:

1. Meramnbl. O61mue pu3nuecKue 1 XMuMUYECKHE CBONCTBA METAIIJIOB.

2. CriocoOBI MmoTyueHws..

3. 3HaYeHHEe METAJUIOB U HEMETAIJIOB B IPUPOJE U JKU3HEICSITEIHbHOCTH YEJIOBEKA U
OpPraHu3MOB.

4. Kopposusi METaJIJIOB: BHJIBI KOPPO3UH, CIIOCOOBI 3alIUTHI METAIOB OT
KOPpO3HUH.

5. Hemerammpl. OOmme ¢usnyeckue U XMMHUYECKHE CBOMCTBa
HEMETaJJIOB.

6. Tunmaneie coiicTBa HeMeTawioB [V — VII rpymm.

7. Knaccudukanus 1 HOMEHKJIATYpa COSMHEHUI HEMETAILIOB. bazosbIii
8. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IPUPO/IE.
9. XuMu4ecKue CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIEeCTB (OKCHJIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U IPYTHUX).
10. 3akOHOMEpPHOCTH B U3MEHEHMH CBOHCTB TIPOCTHIX BEIIECTB,
BOJOPOAHBIX COEIMHEHUM, BHICHIUX OKCHIOB U TUAPOKCHJIOB.
Konrtpoabnasi paGora 1. | Conepxxanune KOHTPOJIBbHOM padoThI 1:
«CrtpoeHne BemectBa M | 1. 3agaHuss MO0 OCOOEHHOCTSIM CTPOCHHS aTOMOB XHMHYECKHX DJIEMCHTOB
XUMHAYECKHUE peakmum». | ¥ BUAaM XUMHUUYECKOU CBS3H. bazoBsiit

«CBoiicTBa
HEOPraHMYECKHUX

2. XapakTepuCTHKa XMMHUYECKOTO 3JEMEHTa IO €ro IOJIOKECHHIO B
ITepnonnueckoii cucreme 1. 1. Menneneesa.




BCHICCTB».

3. 3amaHus Ha ONpeeNIeHNUE CTeTICHEeH OKUCIICHNUS XUMUUECKUX AJIEMEHTOB.

4. CocraBiieHUE YpaBHEHMM OKUCIHUTEIbHO-BOCCTAHOBUTENBbHBIX peakiuii (OBP)
U paccTaHoBKa KOX((UIIMEHTOB B OKHCIUTEIBHO- BOCCTAHOBHUTEIHHBIX PEAKITUSIX
METOJIOM  JJIeKTpoHHOTO Oamanca (MDB); ompenencHue  OKHCIUTENS W
BoccranoButens (O-B); mpoueccoB okucnenus — Boccranoniienus (Ox — Boc).

5. 3amaHus Ha coctaBieHue peakiuii unoHHoro obOmena (PUO); cocraBnenue
nonHbIX (ITMY) u cokpamennsix (CUY) HOHHBIX ypaBHEHHIA.

6. PacuerHble 3amavn.

7. Pemenne mMpakTUYeCKUX 3aJaHUi 10 KJIACCU(UKAMK, HOMEHKIAType |
XUMHYECKUM (DOpMYyITaM HEOPTraHMYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB.

8. 3amaHus Ha 3HAHWE XUMHUYCCKHUX CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHHMUYECKUX
BEIIECTB (OKCUJIOB, THIPOKCUIOB, KUCIIOT, COJIEH U IPYTHX).

9. CocraBneHne ypaBHEHUH XUMHYECKHX pEaKUUHd C Yy4dacTHUEeM pa3IUYHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB.

10. PemieHue SKCepUMEHTANBHBIX 33/1a4 110 XUMUYECKHM CBOIMCTBAM METAJJIOB U
HEMETAIIJIOB, MO0 PACIO3HABAHUIO W TIONYYEHHUIO COCAMHEHHH METAIOB U
HEMETAIJIOB.

11. 3anmanus Ha KaueCTBEHHBIC PEAKIIMM AHUOHOB U KAaTHOHOB HEOPTaHUYECKUX
BemecTB; aM(QOTEPHOCTh COCAMHCHHI, OKHCIUTEILHO- BOCCTAHOBUTEIILHEIC
CBOMCTBA.

12. OcymiecTBiaeHHE IEMOYECK XUMHYECCKHX IPEBpaIICHUH (I[emovek
MIEPEX0JI0B) Pa3TUIHBIX HEOPTAHUYCCKUX BEIICCTB.

Pa3nen 4. CTpoeHue v CBOiiCTBA OPraHMYeCKUX BellleCTB 16
Tema 4.1. | Conepxanue y4eOHOro MaTepuaJia: 2
Knaccudukanus, ctpoenue | 1. [TosiBieHue U pa3BUTHE OPraHUIECKON XUMHH KaK HAYKH. 9

n

HOMEHKJIaTypa

2. IlpeameT opraHMYecKON XUMHH.

bazoBrlit




OpPraHN4Y€CKUX BCIICCTB

3. MecTo 1 3HaYeHHE OPraHUYeCKON XUMUH B CUCTEME €CTECTBEHHBIX HayK.

4. XUMHMUYECKOE CTpPOEHHME KaKk IOpS/IOK COEAUHEHUS AaTOMOB B MOJIEKYJIE
COINIACHO MX BaJIEHTHOCTH.

5.  OcHOBHBIE  IIOJIOKEHUSI  TEOPUM  XMMHUYECKOIO  CTPOCHMS
opranunyeckux coenunennit A.M. bytieposa.

6. YriepoHblii CKeJIeT OpraHu4ecKOi MOJIEKYJIBL.

7. 3aBUCUMOCTb CBOMCTB BEIIIECTB OT XUMUUYECKOT'O CTPOCHHS MOJICKYJI.

8. M3oMepust 1 M30MeEpBHI.

9. [lonsiTe 0 GQyHKIIMOHATBLHOM IpyTIIIE.

10. Pagukan.

11. IlpuHumns! K1accupUKaMU OpraHM4eCKUX COEANHEHUM.

12. MexnyHapoaHass HOMEHKJIATypa W MPHHIUIB HOMEHKJIATYPbl OpPraHMYECKUX
COCIMHECHU.

13. Tlomarme 00 a30TCONEpXKAIIUX COCNUHEHHSX, OWOJOTHYECKH aKTHUBHBIX
BeulectBax (BAB) (yrneBonax, »kupax, Oenkax M JIpyrux), BBICOKOMOJEKYJISPHBIX
coequnenusix (BMC) (moHomep, mnoimmep,

CTPYKTYpPHOE 3BEHO).

IIpakTnyeckune padoThl

Ilpakmuueckoe  3anamue 4. «Homenxnamypa — opeanuueckux
COeOUHeHUl U COCMAgNeHue UX CMpPYKmypHuIX popmyny.

Conep:xaHue NPAKTUYECKOT0 3aHATHS:

1. HomeHklaTypa OpraHHYECKHX COCIWHEHUH OTIENbHBIX KJIAcCOB (HACHIIICHHEIE,
HEHACBIIICHHBIE U apOMATHUYECKHUE YTJIEBOAOPOJbI, CIHUPTHI, (EHOIBI, albIACTHUIBI,
KETOHBI, KAPOOHOBBIE KUCIOTHI U JPYTHUE).

2. CocraBieHue TONHBIX W COKPANICHHBIX CTPYKTYPHBIX (DOPMYJI OpraHHYECKUX
BEIIIECTB OTMAEIBHBIX KJIACCOB, MCIOJIb3ysl UX Ha3BaHHS IO CHUCTEMATHYECKON H
TPUBHAILHOW HOMEHKJAType (STWJIEH, alleTHJICH, TJIMIIEPYH, dhenomn,
dbopmanipieTua, YKCyCHash KHCIIOTa,

TJIUITAH ).




3. Pacuetsl mpocretimeii (opMysIbl OpraHUYECKONH MOJICKYJIbI, UCXOIS
U3 DIIEMEHTHOTO cocTana (B %0).

Tema 4.2 CgolicTBa
OPraHUYEeCKUX COECAUHEHUMN

Conep:kanue y4eOHOro MaTepuaJia:

1.®u3UKO-XMMHYECKUE CBONCTBA OPraHUYECKUX COEIMHEHUN OTAEIBHBIX KJIACCOB
(ocobenHocTr kimaccu(pukanuyu ¥ HOMEHKIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHM
psan u obmas ¢opmyna; nzomepus; GpuznUecKre CBOMCTBA; XUMUUECKUE CBOWCTBA;
CHOCOOBI OTyYEHUS):

a) IpelesibHble YIJIEBOAOPOAbI (alIKaHbl M LMKIOAlIKaHbl). ['opeHune meraHa Kak
OJIMH M3 OCHOBHBIX HMCTOYHUKOB TE€IUIa B IPOMBIIUICHHOCTH U ObITy. CBolicTBa
MIPUPOHBIX YIIIEBOJOPOI0B, HAX0XK/IEHUE B MPUPOJE U IPUMEHEHHUE aJTKAHOB;

0) HenpeenbHbIE (JTKEHBI, ATKUHBI U AJIKAJUCHBI) U apOMATHYCCKHC
yriaesonopoasl. ['opeHue ameTmineHa Kak HCTOYHUK —BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUIsS CBApKU U PE3KU METAJUIOB.

1. ®U3NKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COECIUHEHUHN OTIEIbHBIX KJIACCOB
(ocobeHHOCTH KJIacCU(PMKALMK M HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOIMUYECKHM
psaa u obmas gopmyna; usoMepus; pusnUeckue CBOWCTBA; XUMHUYECKUE CBOMCTBA;
CIOCOOBI MOTYUYEHHUS):

- KUCJIOPOJCOeprKaIlie COeAUHEHHs (CIUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, anbIeruabl U KETOHBI, KHUPbI, yriaeBoibl). [IpakThueckoe NpHUMeHEHUe
STWJIECHIJIUKOJI, IIIMLEPUHA, ¢benomna. IIpumenenne dopmanpaerua,
aleTanbJeruaa, YKCYCHOW KHCIOTHl. MpUla Kak COJIM BBICHIMX KapOOHOBBIX
KUCI0T. Morolue CBOMCTBA

MbLJIa.

1. ®U3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUH OTIEIbHBIX KIIACCOB
(ocobenHoCcTH KiTaccH(UKAIME ¥ HOMEHKIATYpPhl BHYTPH KJIacca; TOMOJIOTHYECKHIA
psan u obmas dopmysa; u3omMepus; GU3NIECKUE CBOWCTBA, XUMHUYECKHUE CBOMCTBA;
CIOCOOBI MOTYYCHHUS ):

- a30TcoAepKalue COeAUHEHUs (aMUHBI, AMHUHOKHCIOTHI, OCIKH).
Bricokomonekynsipabie coequHeHuss (BMC) (cuHTeTMdeckre ©u OHUOIOTHYECKU-
aKTUBHbIE). MoOHOMEp, MOIKMMEpP, CTPYKTYPHOE 3BEHO.

bazoBsrit




HOJ'II/IMepI/ISaHI/ISI OTHJICHA KaK OCHOBHOC HaIpaBJICHUC €ro
HCIIOJIb30BaHUsI.
2. 'eneTrnueckas CBs3b MCXKAY KlIaCCaMH OPraHUuYCCKUX COGI[PIHCHPIﬁ.

IIpakTuyeckue padoTbl

Ilpakmuueckoe 3anamue 5. « Ce01icmea opeaHuyecKux cOeOUHEHUI».

Conep:kaHue MPAKTHYECKOT0 3aHITHA:

1. CsgoiicTBa OpraHMYeCKUX COEAMHEHHUH OTHENbHBIX KJIACCOB (TPUBHAJIbHAS U
MEXJIyHapoAHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIOCOOBI IMOJYyYEHHS):
npefenbHble (adKaHbl M LUKIOAJIKaHbl), HeNpeneibHble (AJKEeHbl, AJKHHBI HU
aJIKaJUEeHbl) U apOMaTHYECKHE YIJIEBOJOPO/bl, CHUPTHI M (hEeHOJbl, KapOOHOBBIE
KHCIOTBI W A3QUpPbl, aJbJeruasl W KETOHBl, AaMHWHBI W aMHWHOKHCIIOTHI,
BbICOKOMOJIEKYJIsipHbIE coeauHenust (BMC).

2. 3amaHusi Ha COCTaBJICHHE YpPAaBHEHHHA XHMHUYECKHX pEaKIUil ¢ ydacTuem
OpPraHWYECKHX BEIIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUSI.

3. CocraBineHue cxeM peakuuid (B TOM 4YHCIE MO MPEIJIOKEHHBIM LENOoYKaM
XUMHUYECKMX  NpPEBpallleHHi),  XapaKTepu3yIOUIMX  XMMHUYECKHE  CBOMCTBa
OpPraHUYECKUX COETUHEHUH OTAEIbHBIX KJIAcCOB, CHOCOOBI HX TMOJY4YEHHUS U
Ha3BaHME OPraHMYECKUX COECIMHEHUN 10 TPUBUAIBHOM M MEXIYHApOIHON
CUCTEMATUYECKOM HOMEHKIIATYPE.

4. Pemenne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHUi Ha CBOWCTBA
OpPraHUYECKNUX COCIMHEHUN OTAEIIBHBIX

KJIACCOB.

IIpakTH4eckne padoOThI

IlIpakmuueckoe 3anamue 6. «Mooenuposarue MONEKY1 U XUMUHECKUX
npespaujenuli OpeaHu4ecKux cOeOUHeHULLy.

Copep:kaHue NPAKTHYECKOT0 3aHATHA:

1. IlpeBparienust OpraHMYECKHUX BEIIECTB IPU HAIPEBaHUU.
2. [Tonyyenue 3THIICHA U U3YYCHHUE €TO CBOMCTB.




3. MonenupoBaHue MOJIEKYJI M XUMUYECKUX MTPEBPALICHHUI Ha TpUMEpe 3TaHa,
STWICHA, aleTWIeHa, OeH305ia, dTaHoia, (eHOoNa, YKCYCHOU
KHCIIOTHI U IPYTHUX.

Kourpoabnas patora 2.
«CTpyKTypa U CBONCTBa
OpPraHUYECKUX BEIIECTB)»

Coaep:xaHue KOHTPOJIbHOH padoThI 2:

1. Homenkiiatypa OpraHM4ecKux COCIMHEHHM OTIIEIbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIIICHHBIC W apPOMATHYECKHE YTJIEBOAOPOJbI, CIHPTHI, (EHOJBI, abIACTHUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI U JPYTHUE).

2. CocraBieHUE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIN OpPraHMYECKUX
BEILIECTB OTJEJbHBIX KIJIACCOB, MCIOJb3ysd HX HAa3BaHUS 10 CHUCTEMATHYECKOW U
TPUBUAIBHON HOMEHKJIAType (3THJICH, alleTUIICH, MIULEepHH, GeHom, hopMabaeru,
YKCYCHAsl KUCJIOTA, IJIMIIH).

3. Pacuersl mpocteiiiield  (GOpMyNIbI  OpPraHWUYECKOHW MOJCKYJbI, HCXOAS U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus HA COCTAaBJICHUE YpPaBHEHUN XUMHUYECKUX PEAKIUA C ydacCTHEM
OPraHMYeCKHUX BEIIECTB HA OCHOBAHUU UX COCTaBa M CTPOCHUS.

5. CocraBneHue cxeM peakiuii (B TOM YHCIE MO TMPEIIOKEHHBIM IIeToYKam basoneit
XUMHUYECKUX  MPEBpAIllleHUI),  XapakTepu3yIOIUX  XHMHYECKHE  CBOWCTBA
OpPraHMYECKUX COEIMHEHMM OTAEIbHBIX KJIACCOB, CIOCOOBI HMX TONy4YEeHUS U
Ha3BaHWE OPraHWYECKUX COEIMHEHHA [0 TPUBHAIBHOW U MEXIYHApOIHOU
CHUCTEMATHUYECKON HOMEHKJIAType.
6. PemeHne mnpaKkTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHWi Ha CBOWCTBA
OpPTraHUYECKUX COCTMHEHUM OTACIIBHBIX
KJIaCcCOB.
7. KauecTBeHHBIE peaKIIMi OPTAHMYECKUX BEIIECTB.
[Mpuxiaagnoit Moayab
Paznen 5. Xumusa B ObITY M NPOM3BOACTBEHHOH [eSITeIbHOCTH Gocnumamensa oOemell N

00UIKOIbHO20 eo3pacma




Tema 5.1. Hoseiimue
JOCTIDKCHHMS XHUMHYECKOM
HayKl W  XUMUYECKOHU
TEXHOJOTUU B
MIPOU3BOJACTBEHHOM
JIeITeITbHOCTH
gocnumamers Oemeil

OOUIKONILHO2O eozpacma

Conep:xanue yueOHOro MaTepuaJia:

1. Hogeitmme gocTrkeHrss XUMUYECKOM HAYKH U XUMHUYECKON TEXHOJIOTHUH B
MPOU3BOJACTBEHHOM JEATEILHOCTA BOCIUTATENS JIETEH IONIKOJIBHOTO BO3pacTa.
2. Ponp xumun B 00ecTieueHU 3KOJIOTHIECKON, JHEPTETUYECKON U MTUIIICBON

0€30MaCHOCTH YYaCTHUKOB 00pa30oBaTeIbHOIO Mpoliecca B 00pa3oBaTeIbHOM
opranuzanuu (O0).

3. Ponb 1 3HaueHNE COBPEMEHHBIX MTOHATHH U 3aKOHOB XUMHUU B
npodecCHOHATLHOM MearorunuecKou e TSIIBHOCTH BOCIIUTATEIS JETCH
JIOLIKOJIBHOT'O BO3pacTa.

4. Ponb XxumMuu B pa3BUTUH COBPEMEHHOM MEAUATPUN.

S. [IpaBuia moucka M aHaNM3a XUMUYECKOH HH(POPMAITH U3 Pa3IMYHBIX
MCTOYHHKOB (Hay4yHast 1 y4eOHO-Hay4YHasl JTUTEPaTypa, CPeICTBA MaCCOBOM
nHpopmanuu, cetb UHTEpHET).

6. Ilouck 1 aHanM3 KEMCOB O MPUMEHEHHUH BEIECTB M TEXHOJIOTMM C Y4ETOM
Oyny1el npodecCHOHaNBHOM AeATEIbHOCTH — BOCIIMUTATENS AETEH TOIKOIBbHOTO
BO3pacra.

3amuTa: IpeACTaBICHNE PE3YyIbTaTOB PEIIEHNUS KEHCOB B BUAE MUHU-IOKIIAJA C
IIPE3CHTALMEH.

IIpome:xxyTouyHas arrecranus: Aud@epeHMPOBAHHbINA 3a4eT

Bceco:

36




3. YCJIOBUS PEATIN3ALIUUA ITPOI'PAMMBI

3.1 TpeOoBaHus K MHUHUMAJIBLHOMY MaTEPHAIBHO-TEXHUYECKOMY OOECIEeUCHHUIO

Jlnst  peanmuzamyi  IPOrpaMMbl  00IIE00pa30BaTEILHON  TUCIUTUIAHBI
«XHUMHS» TOJKHBI OBITh TTPETyCMOTPEHBI CICAYIONINE CICIHATbHBIC TTOMEIICHUS:
y4eOHBIM KAOMHET XUMUM W/WJIH Y4eOHON XMMHUUYECKOM JJabopaTOpUH.

O6opynoBaHue yueOHOTO KaOMHETa XUMUU:

Harnsimuele mocoOusi: HaOOpbl IMIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYII,
MOJENIA KPUCTALIMYECKUX PEIIETOK, KOJUJIEKIIMH MPOCTBIX U CIIOKHBIX BEILECTB
W/WJY KOJUIEKIIUH MOJIMMEPOB; KOJJIEKIIMM FOPHBIX MOPOJ U MUHEPAJIOB; Tabauua
.. MenneneeBa, yueOHble (riibMbl, HU(POBbIE 00pa30BaTEIbHBIE PECYPCHI
(LIOP).

Texnuueckue cpeacTtBa OOydeHMs: KOMIBIOTED C  yCTPOWCTBaMHU
BOCIIPOM3BEACHUS 3BYyKa, NPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C  OKPAHOM,
MyJIbTUMEIUIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALUI.

ObopynoBaHHe XMMHUYECKOH J1abopaTopuu U pabouux MecT J1abopaTopuu:
MEH3YpKH, MUNETKU-KAMEIbHUIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, PEIMETHBIC
U TIOKPOBHBIC CTEKJIA, IUIAHINETHI /I KamlelbHBIX peakiui, (uibTpoBalbHas
OyMara, IPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKU, PE3UHOBBIE MPOOKH, (POHApPUKH,
Ha0Op pPEaKTUBOB, CTEKJISAHHbIC NAJIOYKHU, IITATUBBI NJsi MPOOUPOK; MEpHbIE
LUMJIUHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JIETUTENbHbIE WIHHApUYeckue (50 —
100 mn), ctynku ¢ mnecTukoM, (aphopoBble YallKW, MUHLETHI, (QUIBTPHI
OyMakHble, BaTa, Mapjs, 4YacOBble CTEKJA, SJEKTPOIUIUTKH, JadOpaTOpHbIE
IITaTUBbI, CIUPTOBBIE TOPEIKU, CHUYKH, MPUOOp IS TMOIMY4YEHHUs razoB (WiH
npoOHpKa ¢ ra3o0TBOJHON TPYOKOM), AepKaTenu A NpOOUPOK, CKISHKH IS
XpaHEHUsl PEAKTUBOB, pa3gaTOYHbIC JIOTKH; XuMudeckue ctakansl (50, 100 u 200
MJT); IIMATENW; MAHIETHI; TUTEIbHBIC UM, CEKYHAOMEPHI (TaliMepbl); MEpHBIC
npobupku (Ha 10 — 20 M) u mepHbIe KOJOBI (25, 50, 100 1 200 M), BoasHas OaHs
(WM TepMoCTar), CTEKISHHBIE MAJIOYKW; KOHUYECKHE KOJIOBI Jytsi TuTpoBanus (50
n 100 mi); MHIUKATOpHBIE TMOJOCKH IJsi ompeaeneHuss pH u craHmapTHas
WMHJIUKATOpHAs IIKaJIa, YHUBEPCAJIbHbIA UHAUKATOP; nurneTky Ha 1, 10, 50 mu (umam
no3atopsl Ha 1, 5 u 10 M), OrOpEeTKH 1711 TUTPOBAHUSI, MEAUITUHCKHUE TIITIPUITLI HA
100 — 150 wmu, naGopaTopHble W/WIA aHAIUTUYECKUE Bechl, pH-MeTpsl,
CYIIMJIBHBIN miKad, 1pyroe gadbopaTopHoe 000pya0BaHUE.



3.2 UudopmarimonHoe obecrieueHre 00ydeHus

3.1 YueOHo-MeTOANYECKAS JTUTEPATypa

Ne | bubnuorpaduyeckoe onvcanue (aBTop, 3ariaBue, BUA U3JaHUs, MECTO, U3/1aTEJIbCTBO, IO/
/I W3IaHMS, KOJIMYECTBO CTPAHMII)
1. OcHoBHas1 1uTEepaTypa
1 | Acanosa, JLU. Xumus: 0a30BBIil ypoBeHb: Meroauueckoe mocodue s CIIO / JLU.
" | AcanoBa. — M.: IIpocsemienne, 2024. — 82 c. — (Yueouuk CIIO).
Pageukwuii, A.M. Xumusi: 0a30BBIii YpOBEHb: TPEHHUPOBOYHBIE M IPOBEPOUYHBIC PabOTHI:
o | yaeOHOe mocobue st 00pa3oBaTENbHBIX OPraHU3alHi, Peann3yolixX 00pa3oBaTe/bHbIC
nporpammbl CITO / A.M. Papeukumii. — M.: IIpocsemenue, 2024. — 80 c¢. — (YueOHuk
CIIO).
Pymsuruc, I'. E. Xumus: 6a30Bblil ypoBeHb: yU€OHUK JUIsl 00pa30BaTeIbHbIX OpraHU3alNH,
3. | peanmusyrommx o6pasosarenbubie mporpammbl CIIO / I'E. Pymsutuc, ®.I'. ®enpaman. —
M.: Ilpocsemenue, 2024. — 336 c. — (Yue6uuk CIIO).
UYepuukoBa, H.IO. Pemaem 3amaum 1o XuMHM CaMOCTOSITENBHO (C OTBETaMH U
4. | pemenusamu): yae6noe nocodue aus CI10 / H.IO. Yepuukosa, E.B. Memepskosa. — CaHkT
— IletrepOypr: Jlanb, 2022. — 328 c.
5 | UepHukosa, H.IO. Xumust B ntoctynHoM u3noxenun: ydedHoe mocodue st CI10 / H.IO.
" | YepHukoBa. — 2-¢ usg., crep. — Cankr — IerepOypr: Jlans, 2022. — 316 c.
2. lonoJHUTEbHAS JIUTEpaTypa
1 baunos, JIL.H. Xumus: yueonuk s CIIO / JLH. baunos, W.JI. Ilepdunosa, T.B.
" | Cokomnoga. — 2-¢ u3. crep. — Cankr — IerepOypr: Jlans, 2021, — 260 c.
bnunos, JI.H. CoopHuk 3a1a4 ¥ ynpaxHeHUH 1mo oOuieil xumun: yuyebHoe rnocodue s
2. | CIIO / JLH. Bnunos, W.JI. Tleppunora, T.B. Cokonosa. — Cankr — IlerepOypr: Jlanb,
2022. - 204 c.
bopucos, C.H. Xumus: yueonuk mis CIIO / A.H. bopucos, E.C. Octpornazos, T.b.
3. | Boiinosa, JL.II. Apnamesa. — M.: KHOPYC, 2022. — 332 c.
bpemenko, E.E. buoxumusi: 6uonornyecku akTUBHBIE BEIIECTBA. BUTaMUHBI, TOPMOHBI,
4. | pepmentor: yuebHOe mocobue mns CIIO / E.E. Bpemenko, K.M. MenkonsH; noa
penakuueit 1.M. beikoBa. — Cankt — [letepOypr: Jlans, 2022. — 136 c.
INabpuensn, O.C. XuMus: TeCTh, 3a[jaud M yInpakHeHHs: yueOHoe usmanue aias CIIO /
5. | I'adopuensu O.C., JIicoBa I'.I'. — M.: Akanemus, 2024. — 336 ¢. — (O6ueoOpa3oBaTeabHas
noarotoBka B yupexaeHusax CI10).
6. | [muka, HJL O6mas xumus: yuebHOe mocodue [ HJIL. I'mmaka. — U3n. crep. — M.:
" | KHOPYC, 2022. — 748 c.
7 éloeémcom, O.H. Xumus: yueonuk s CITO / O.H. denucosa. — M.: KHOPYC, 2022. —
C.
g | Kimornos, M.U. Opraxmueckas XUMHUL: yuebHoe mocobue mis CIIO / M. Kionos, O.B.
" | Hepmmna. — Cankr — [TetepOypr: Jlans, 2021. — 148 c.
g | Koxopesa, B.B. Xuwmus: yuebHoe nmocodue s CI1O / B.H. Kokopesa. —
"~ | M.: KHOPYC, 2023. - 372 c.
10. JIutunoBa, T.H. OOmas u Heopranmueckas xumus: yueOnuk / T.H. JlurBunOBa,
A.B.Tem3okoBa, A.T. Txakymmnosa. — PoctoB u//{: ®enukc, 2020. — 553 c.
11 | Hpece, N.A. O6mas xumus: ydeoHoe mnocobue mist CIIO / U.A. Ilpecc. — CaHkT —
[etepOypr: Jlans, 2021. — 496 c.
12. | Hpecc, M.A. Opranudeckas XHMHS: yaeoHoe nocobue ais CI1O / . A. TIpecc. — CaHkT —
[TetepOypr: Jlans, 2021. —432 c.
13, Caenko, O.E. Xumms: yueOHOoe mocobue i KOJUIEIKeH: obiieoOpa3oBaTenbHas

noaroroska / O.E. Caenxo, U3a. 3-e. — PoctoB H /J]: ®enukc, 2022. — 282 c.




Caenko, O.E. Opranmnueckas xumus (¢ npakrukymom) s CIIO / O.E Caenko. — M.:

14 KHOPVYC, 2022. - 178 c.

15. Caenko, O.E. Xumus (mis mHexumuueckux crerpanbHocteir CI1O) / O.E Caenko. — M.:
KHOPVYC, 2022. — 308 c.
Tapxos, K.FO. OOmas u Heopranuveckass xumus. OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHEIC

16. | peakuuu u xumMuueckoe paBHoBecue. COOPHUK 3a/laHUil M BAPHAHTOB: y4eOHOE IMocoOue
st CITO / K. YO. Tapxos. — Cankr — [letepOypr: Jlans, 2022. — 80 c.

17 Xomuenko, N.I'. O6mas xumus: yaeonuk ans CIIO. — 2-e uzna., ucnp. u gon. — M.: PUA
«HoBas BostHay, 2021. — 463 c.

18 Xomuenko, M.I'. Pemenue 3amau mo xummu. — M.: PUA «Hopas BomHa». M3pgarens

YmMmepenkos, 2022, — 256 c.

3.2 DJ1eKTpPOHHAsA Y4eOHO-MeTOoAuYecKas JJUTepaTypa

/i HanmenoBanue Ccbuika Ha THGOPMAITMOHHBIHN pecype

1. | Pymuruc, I'. E. Xwumumsa: 6azossii | https://znanium.ru/catalog/document?id=437480
YPOBEHB: yu4eOHUK I
00pa30oBaTeNbHBIX OpraHu3anuii,
peaIn3yronnx 06p330BaTeJ'IBHBIe

nporpammsl CI1O / I'.E. Pynsutuc, ®@.I.
®enpaman. — M.: [Ipocsemnienue, 2024,
— 336 c. — (Yuebnuk CI10).

2. | DmexTpoHHass OuOnmoreka y4eOHBIX | http://www.chem.msu.ru/rus/elibrary/
Marepuaios 1o xumuu MI'Y

3. | HayuHo-TeopeTmueckuit u | https://hvsh.ru
METOIMYECKUN KypHal «XUMHS B
IIKOJIE)»

4. | Hayuno-nonymsipHbIit sxypHan «Xumwus | https:/hij.ru

H )KU3HBb»



https://znanium.ru/catalog/document?id=437480
http://www.chem.msu.ru/rus/elibrary/
https://hvsh.ru/
https://hij.ru/

4. KOHTPOJIb U OIIEHKA OCBOEHMSI YYEBHOM JJUCIUIIJIUHBI

KOHTpOJII) N OLCHKa PpE3yJIbTAaTOB OCBOCHUA yqe6H0ﬁ AU CTTUITIINHBI
OCYIICCTBILACTCA IIPCIIOAaBaATCIICM B IPOLOECCC IPOBCACHUA IMPAKTHYCCKUX
SaH}ITI/If/'I, TCCTUPOBAHU:A, a@ TAKIKC BBIITOJIHCHUA 06y‘{aIOHII/IMI/ICSI HHAWBUAYAJIBHBIX

3a/IaHH, TPOEKTOB, UCCIEIOBAHUM.

Pe3yabTaThl 00yueHust ®opMbI 4 METOAbI KOHTPOJISA U OLlEeHKH
pe3yJabTaToB 00y4eHHsl

-  IPUMEHATb  OCHOBHBIE  IIOJIOKEHUS
XUMHUYECKHX TEeOpuil (CTpoeHMsl aToma,
XUMUYECKOM  CBSI3U,  BJIEKTPOJIUTUYECKOU
JUCCOLMAllMM  KUCJIOT W OCHOBAHMIA,
XUMHYECKOM  KMHETHKH) JUld  aHajIu3a
CTPOEHUS U CBOMCTB BEUIECTB.

- OOBACHATH  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUHN OT
KonTpoabnas padora 1. «OcHOBBI 00111€H
MOJIOKEHUs dieMeHTa B Ilepuonuyeckoit .
xumumn». «CTpoeHue, CBOICTBA U MOJIy4eHUE
cucteme J[.MI. MeHnaeneeBa, BIUSHHUE .
HEOPraHUYECKUX COCIUHEHUI».
pasiu4HbIX  (aKTOPOB  Ha  CKOPOCTb
XUMHYECKOM  peaklMdu W CMELICHHE
XUMHYECKOT'O PAaBHOBECHS.

- XapaKTepu30BaThb CTPOEHUE, XMMHUUYECKHE
CBOWCTBA U CHOCOOBI MOJYYEHUS U3YyUEHHBIX
HEOPraHMYECKUX  COCIMHEHMH, CBOWCTBa

OTACIBHBIX HpeﬂCTaBI/ITeHeﬁ HN3YYCHHBIX

KJIaCCOB.

- XapakTepHU30BaTh CTPOCHUE, XMMHUYECKHE
CBOICTBa U CIIOCOOBI MOJyYEHUSI U3YUEHHBIX
OPTraHUYECKHUX COEMHEHHI, ceoiictBa | KonTpoabHas padora 2. «CTpoeHHe, CBOHCTBA
OTIENbHBIX  MPEICTABUTENEH  W3Y4YEHHBIX Y TIOJTyY€HUE OPraHUYECKUX COETMHEHUI.

KJIaCCOB.




5. JIucT corjiacoBaHus



