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1. O0wmas xapakrepucTuka padoueil mporpamMMsl 0011e00pa3oBaTeIbLHOM
AUCHUNIMHBI

1.1. MecTO0 JAMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(ecCHOHAIBLHOI
o0pa3oBaTeJbHOM MPOrPaMMBblI

OO6meobpazoBaTenbHas AUCIUIUTMHA « XUMUSH U3ydaeTcsl Ha 6a30BOM YPOBHE B
o011e00pa3oBaTeIbHOM IUKJIE Y4eOHOTO MIaHa OCHOBHOM MpoeCcCHOHaTbHON
oOpazoBartensHO# mporpamMmbl 40.02.01 TIpaBo u opranu3aiys COIHAIBHOTO
oOecIieueHusI.

[IpuknagHoOit MOAyNb BKJIOYaeT oAuH pazaen. Pasgen 7 «Xumusa B OBITY U
MIPOM3BOJCTBEHHOM JIESTEIBHOCTH YEJIOBEKa» pPEaIM3yeTCsi Ha MaTepuayie KEWcCoB,
CBSI3aHHBIX C JKOJIOTMYECKON OE€30IaCHOCTBIO M OIICHKOM ITOCJIEJACTBUH OBITOBOM M
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, II0 OTpacisiM Oyaymield mpodeccuoHaabHON
JeATEIIBHOCTH 00yJaroITuXCsl.

1.2. Heau u miianupyembie pe3y/bTaThl OCBOCHHS AN CHUTIIUHbI

1.2.1. Ileau v 3aga49¥ JMCHUILIMHBI

dopMUpOBaHUE y CTYIEHTOB IIPEIACTABICHUS O XUMHUYECKOW COCTABJISAIOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaAK OCHOBBI IPUHATHS PELICHUN B )KU3HEHHBIX U
ITPOM3BOJACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOI'O NIOBEICHUS B IPUPOJAHOMN CpeLe.

3aaun JTUCUMILUIUHBI:

1) cdopmupoBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUW B OKPYXKAIOWIEH Cpene, LEJOCTHOW HAayYHOW KapTHUHBI MHpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJISITH (POPMYJIBI HEOPTAaHMUYECKUX W OPraHHMYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIUH, OOBICHITh UX CMBICI, HHTEPIPETUPOBATH

pe3yJbTaThl XUMHUUECKHUX SKCIIEPUMEHTOB,

3) cdopMHupoBaTh  HaBBIKM  IPOBENEHUS  NPOCTEHIIMX  XUMHUYECKUX
HKCIIEPUMEHTATILHBIX UCCIIEIOBAHUN C COOIOACHUEM MPaBHII O€30TacCHOTO OOpaIeHus
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIIONH30BaTh HWHQPOPMAIUIO XHMHUYECKOTO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) copMUpOBaTH YMEHHUS TPOTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIEHOCTH U
XUMHYECKHUX TPUPOTHBIX, OBITOBBIX U MPON3BOJICTBEHHBIX MTPOIIECCOB,;

6) copMUpOBaTH TOHUMAaHNE 3HAYMMOCTH JOCTHKEHUH XUMUYECKON HAYKH U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. [Tnanupyemsbie pe3yabTaThl OCBOCHUS 00IIe00pa30BaATEIHbHON TUCITUTITMHBI

B cooTBeTcTBUH ¢ ®I'OC CIIO 1 Ha ocaoe PI'OC CO0

1.2.3. ®opmupyemsbie OK.



Koa n

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIIMHBI

HAMMEHOBAHHE
(popMHEpyeMBIX Oourue JIMcuunJIMHAPHbIE
KOMIIeTeH i
OK 01. . N

- BJIAJETh CUCTEMOIl XUMHYECKHX 3HAHMI1, KOTOpas BKIIOYAET:
Brionpats OCHOBOIIOJIAralOIIKE MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, SJIEKTPOHHAS
CIIOCOOBI B 4acT TPY0BOr0 BOCIIMTAHMUS:

pereHus 3a1a4
rpodeccuoHab
HOI
NesITeNbHOCTH

MPUMEHUTEIBHO K

[pa3IMYHBIM
KOHTEKCTAM

- TOTOBHOCTb K TPYZYy, OCO3HaHHE LIEHHOCTH MacTepCTRa,
TPYIOIO0HE;

- TOTOBHOCTh K aKTUBHOMW AEATEIbHOCTH TEXHOJIOIMYECKOH 1
COLIMAJIbHON HAIIPaBICHHOCTH, CIIOCOOHOCTh HHULUHPOBATH,
[IAHUPOBATH M CAMOCTOSTENLHO BBITIOIHATH TaKyIO
eSITEIbHOCTD;

- MHTEpeC K pa3nnyHbIM chepaM npodeccHoHaIbHOIM

e TebHOCTH.
Osinanenue YHHBEpCAIbHbIMU Y4eOHBbIMHU
MO3HABATEbHBIMH AeHCTBUAMHU: a 0a30Bble JIOTHYEeCKHe
mecTBUA:

- CAMOCTOSITENTEHO (bopmynupoBartb u
AKTyaTM3UPOBaTh MIPOOIEMY, paCCMAaTPHUBAThH €€ BCECTOPOHHE;
- yCTaHABIMBATh CYLIECTBEHHBI IPU3HAK M OCHOBAHUS JUIS
CpaBHEHUs, Kiaccu(UKaluu U 0000IEHUS;

- OTPEACIIATH 1IENU IEATENBHOCTH, 3a7jaBaTh NapaMeTphl U
KPUTEPHUU UX TOCTHKEHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU U IIPOTUBOPEUNS B

[PACCMATPHUBACMBIX ABJICHUAX]

000JI0YKa aTOMa, p-, 6-3JEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, DIIEKTPOOTPUIIATEIFHOCTD, CTEIIEHh OKUCICHHS, XUMAYEeCKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTJICPOIHBIN CKEJIET,
(hyHKIIMOHANBHAS TPYIIA, PAAUKAI, H30MEPHS, NU30MEPbI, TOMOJIIOTUIECKUH PSJI,
TOMOJIOTH, YTJIEBOJIOPOABI, KUCIOPO/I- M a30TCOAEPKAIIUE COCTUHEHUS,
OMOJIOTMYECKU aKTUBHBIC BEIECTBA (YTIICBOIbI, JKUPBI, OCIKH ), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJIISIPHBIE COSTMHEHVIS,
KPUCTAJUTMYECKAs PEIIeTKA, TUIThl XUMUYECKUX PEaKIni (OKUCIUTEIbHO--
BOCCTaHOBUTEIBHBIC, 9K30-1 JHJOTEPMHUUECKUE, PEAKIIN HOHHOTO OOMEHa),
[PACTBOD, AIEKTPOIUTHI, HEAICKTPOIUTHI, TEKTPOTUTHICCKAS JUCCOIIUAIIHS,
OKHCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUIECKON PEAKIINH, XUMHUIECKOE
[paBHOBECHE), TEOPUH H 3aKOHBI (TEOPHSI XUMHUECKOTO CTPOSHUS OPTaHUIECKUX
BemecTB A.M. byTinepoBa, Teopust 3JEKTPOTUTHICCKON TUCCOTHAIIHH,
nepuoanueckuii 3akoH .M. MenneneeBa, 3akoH COXpaHEHHS MaCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIIOTUIECKUE CBEIICHHS O
CBOMCTBAX, COCTaBE, MOJIYICHUH U OE30ITACHOM HCIIOIH30BAHUH BaKHEHTITIX
HEOPTraHWMYECKUX U OPTaHUYCCKHUX BEIIECTB B OBITY M MPAKTHUECKOM
ITesITeIbHOCTH YEIIOBEKa;

- YMETb BBISBJISITh XapaKTePHbIE MPU3HAKHA U B3aUMOCBSI3b H3YUCHHBIX MTOHSTUH,

IMIPUMCHATH COOTBCTCTBYIOIIUC MMOHATUS IPHU OIIMCAHUU CTPOCHU U CBOICTB



- BHOCUTb KOPPEKTUBBI B CATECILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJILTATOB IICJIAM, OLICHUBATh PUCKH
[MOCJICICTBUN ACATCIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHHE IIPU PELICHUH
PKU3HEHHBIX MPOOJIeM

0) 0a30BbIE HCCIEI0BATEILCKUE JI€HCTBUA:

- BJIaJICTh HABBIKAMH YUEOHO-UCCIIEIOBATENBCKOM 1
MPOEKTHOM JCSITeILHOCTH, HABBIKAMH pa3peIlcHUs
pooIeM;

- BBISIBJISITH TPUYUHHO-CIICJCTBCHHBIC CBS3H U
AKTYaJIM3UPOBATh 3a/la4y, BbIABUI'aTb T'HIIOTE3Y €€
pEIICHHS, HAXOAUTh apTyMEHTHI JIJIsI JIOKa3aTeNILCTBA
CBOUX YTBEP>KJICHMM, 33/1aBaTh NTapaMETPbl U KPUTEPUU
pCIICHHUS;

- AHAJIM3UPOBATH IMOJTYUYCHHBIC B X04€ PCIICHUA 3ada4un
PE3YJIbTAaThl, KPUTUYCCKU OLICHUBATH UX JOCTOBCPHOCTD,
MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

- YMETH NICPCHOCUTH 3HAHUA B TIO3HABATCIIBHYIO U
MPAKTUYCCKYIO0 00IaCTH KHU3HECITEIBHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTei;

- BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC
[MOXOAbI U PELICHHUS;

- CIIOCOOHOCTH MX MCIIOJIB30BAaHUS B II03HABATEIHHOM M
COIMAITLHON TIPAKTHKE

HEOPraHMYECKUX M OPraHMYECKHUX BELICCTB M UX MPEBPALICHNH; BBISBIIATH
B3aMMOCBSI3b XUMHYECKUX 3HAHUHN C MMOHATHSAMH U TPEACTABICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX TIPEMETOB;
- YMETb UCII0JIb30BaTh HAMMEHOBAHMS XUMUUECKHUX COETMHEHUI MEXTyHapOIHOTO
COI03a TEOPETUYECKON U MPUKIIATHOW XUMUU U TPUBUAIbHBIE HA3BaHUS BAXKHEHIITUX
BeIIeCTB (ITHIICH, AlleTHIICH, TIIMIEPHH, PeHO, (hOpMaTbIETH/l, YKCYCHAsS KHCIIOTa,
CJIMUWH, yTapHbIN ra3, YIJIEKUCIbIN ra3, aMMHUak, raiieHasl U3BeCTh, HerauieHas
M3BECTh, TUTHEBAS COJIA U APYTHX ), COCTABIATH (POPMYIIBI HEOPTaHHUYECKHUX H
OpraHMYECKUX BEUIECTB, yPABHEHHS XUMHUYECKHUX PEAKIUil, OOBACHATH HX CMBICIT;
MOATBCPIKAATH XapAKTCPHBIC XUMUYCCKUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIUMHA
PKCIIEPUMEHTAMU U 3alIUCAMU YPABHEHUI XUMHUECKUX PEAKLIUM;
- YMETh YCTaHaBIMBATh MPUHAIEKHOCTh N3YICHHBIX HEOPTAaHUIECKUX H
OpraHMYECKUX BEUIECTB K ONpeelieHHBIM KlaccaM U TpyIaM COeTHHEHUH,
XapaKTEpHU30BaTh NX COCTAB U Ba)KHeHIIe CBOfICTBa; OIpEACIATE BUJAbI XUMHYCCKUX
CBs3eil (KOBaJIGHTHAs, MOHHAS, METAJUTMYECKasi, BOAOPOIHAS ), THITHI KPUCTATHIECKAX
[PEIIETOK BEIECTB; KIaCCU(UITUPOBATH XUMHUIECKHE PEAKIIHN;

c(hopMHUPOBATh TPEACTABICHHMS: 0 XMMUYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYUYHOM KapTHHBI MUPA, POJIY XUMHHM B II03HAHHUHM SBJIICHUH ITPUPOBI, B
(hOpMUPOBAHUY MBIIIJIEHHS U KYJITYPBI THYHOCTH, €€ (DYHKITMOHATHHON
TpaMOTHOCTH, HCO6XOI{I/IMOI>‘I JJId pEIICHUA MPAKTUYCCKUX 3a1a4d U OKOJOTHICCKHA
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U IPUPOTHON Cpefie;
- YMETh IPOBOJUTH PACUETHI 10 XUMHUYECKUM (GOPMYJIaM U YPaBHEHUSIM XUMHUIECKUX
pealcum‘/'l C UCIIOJIBb30BaHHUEM (i)I/IBI/I‘-IeCKI/IX BCJIMYUH, XapaKTCPUIYIOIINX BEIIECCTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra30B, KOJIMYECTBA
BEIIECTBA; NCIOIb30BaTh CUCTEMHbBIE XUMUYECKHE 3HAHUS U IPUHATHS PELICHUH B

KOHKPETHBIX )XU3HCHHBIX CUTyallusAX, CBSI3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM



OK 02.
Hcnone30BaTh
COBpEMEHHBIE
cpencTBa
MOVCKa,
aHaIM3a 1
MHTEPIPETALNH
MHQOpPMaIUH 1
MHGOPMAITMOHH
bIC TEXHOJIOTUU
UL
BBITTOJTHEHNS
3a1a4
rpoheccuoHab
HOI
NesITeTbHOCTH

B 00/1acTH IEHHOCTH HAYYHOI'0 TO3HAHHUS:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHHH,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
[pa3BUTHA HAYKH ¥ OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha uanore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B
[OJIMKYJIbTYPHOM MUDE;

- COBEpPLIECHCTBOBAHHE SI3BIKOBOI M YMTATENbCKON
KyJIbTYpbI KaK CpeICTBa B3aUMOACHCTBUSA MEXTY
JIFOABMU M IO3HAHUSI MUPA;

- OCO3HaHHUE [IEHHOCTH HAyYHOU AeSTeIbHOCTH,
TOTOBHOCTh OCYILECTBIIATD MPOEKTHYIO u
MCCIICIOBATENBCKYIO IESITENbHOCTD HHANBH Y aTbHO

1 B TPYIIIIE;

OBnageHue YHHUBEPCaIbHBIMU y4eOHBIMU
TIO3HaBaTCIbHbBIMU I[GI‘/'ICTBI/ISIMI/IZ

B) paGora ¢ undopmanmeii:

- BJIaJICTh HAaBBIKAMH ITOJy4EeHUS! MHOpMALUHU U3
MCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATCIIBHO
OCYILLIECTBIISITH IOUCK, aHAJIN3, CHCTEMaTH3aLHIO U
WHTEPIPETANI0 HHPOPMAITUH PA3TUIHBIX BUIOB U (hopm
[peCTaBICHUS;

- CO37aBaTh TEKCTHI B Pa3IMYHbBIX OpMaTaxX C y4eTOM
Ha3HAYCHUS WHPOPMAIUH U 1ICJICBOI ayIMTOPHH,
BHIOMpAsi ONTUMAIBHYIO (POPMY NPEACTaBICHUSI U

- YMETb TUTAHUPOBATH U BBHIMTOIHATH XUMUIECKHI SKCIIEPUMEHT (TTPEeBpaIICHUS
OpraHMYECKUX BEIIECTB IIPH HATPEBAHUH, MTOTyUSHHE dTHIICHA H U3YICHUE €T
CBOMCTB, KaUE€CTBEHHBIC PEAKIINMK Ha albJACTUIbI, KpaXMall, YKCYCHYIO KUCIIOTY;

IneHatypanys 6€JIKOB IpU HaIPEBaHUH, LIBETHBIC PEaKIUH OETKOB; IPOBOIUTH
[peaKuy HOHHOTO 0OMeHa, ONPENeNsaTh CPEAy BOAHBIX PACTBOPOB,
KadeCTBEHHbIC PEaKLUH Ha cylb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA KATHOH
AMMOHHS; pelaTh 3KCIIepUMEHTaNbHbIE 3a/1a4u 110 TeMaM "MeTtamibl" u
"HemeTamisl") B COOTBETCTBUY C MIPaBHIIAMU TEXHUKU 0€30MTaCHOCTH TPU
0OpalleHNH C BEIECTBAMH U 1a0OPaTOPHBIM 000PYA0BaHHEM; NIPEACTABIATh
[pe3yIbTaThl XMMHUECKOTO SKCIIEpUMEHTa B (popMe 3arncy ypaBHEHUH
COOTBETCTBYIOIIMX peakurii 1 GOpMyIHPOBATh BEIBOABI HA OCHOBE 3THX
pE3y/IbTaTOB;

- YMETh aHAIN3UPOBATh XUMHUUECKYIO HH(POPMALUIO, OTYYaeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CPE/ICTB MacCOBOM MH(OPMAINH, ceTh IHTepHET U apyrue);

- BJIaJ€Th OCHOBHBIMH ME€TOJJaMU HAYYHOI'O IMO3HAHUA BEHICCTB U XUMHWYCCKUX




BU3yaJIN3alNH;
- OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
MH(QOPMAIUH, €€ COOTBETCTBHE MMPABOBBIM U MOPAIBEHO-
HTUYECKIM HOpMaM;

- NCTIOJIB30BaTh CPEACTBa HHOOPMAILIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX 33144 ¢ COOII0IcHHEM TpeOOBaHU
HPTOHOMUKH, TEXHUKH O€30IIaCHOCTH, THTHEHBI,
[pecypcocOepeskeH s, TPAaBOBBIX M STHYECKUX HOPM, HOPM
MHGOPMAITMOHHOW O€301MacCHOCTH;

SIBJICHH (HAOJIOICHHUE, U3MEpPEHNE, DKCIIEPHUMEHT, MOACIINPOBAHHE);

- YMETb MTPOBOJIUTH PACUYETHI 10 XUMUIECKUM (DOpMYJIaM M YPaBHEHUSIM XUMUYECKHIX
peakiuii ¢ UCNOIb30BaHHEeM (DU3UYCCKUX BEIIMYUH, XapaKTSPU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMalbHEIE YCIIOBUS) Ta30B, KOJIHYECTBA
BEIICCTBA; UCIIOJH30BaTh CUCTEMHBIC XUMUYCCKUE 3HAHUS JIJISl IPUHSITHS PEILICHUH B
KOHKPETHBIX )KU3HEHHBIX CHTYAIHSIX, CBA3aHHBIX C BEIECTBAMH U UX TIPUMEHEHHUEM

- BJIA/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI
nHpOopMaIu, HHPOPMAITMOHHON OE€30TIaCHOCTH
TMYHOCTH;




OK 04.
DddexTHBHO
B3aMMOJIEHCTBO
BaTh U paboTaTh B
KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETFHOCTH H
CaMOOTIpEIeNIEHHIO;

- OBJIaJICHUC HABBIKAMU Y4€OHO-UCCIICIOBATEIBCKOM,
[MPOEKTHOM U COLUATIbHOM JIeATEeIbHOCTH;

OBnajieHuEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU

T CTBUSIMU,

0) coBMecTHAs eATeILHOCTD;

- MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOM
W MHIWBUIYaIbHON pabOTHI;

- IPUHUMATBH 1[I COBMECTHOM JESITEIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHUCTBHUS 110 €€
ITOCTHIYKEHHUIO: COCTaBJISITh TUIaH JICHMCTBUM,
pacrpenensaTb poju C y4eTOM MHEHHUM Y9aCTHUKOB
00CyXKIaTh pe3yIbTaThl COBMECTHON pabOTHI,

- KOOPpAMHHUPOBATH U BBITIOJIHATH pa60Ty B YCJIIOBHUAX
[PEaNbHOT0, BUPTYAIBHOTO 1 KOMOMHHUPOBAHHOTO
B3aMMOICHCTBHS,

- OCYIICCTBJIATH MO3UTHBHOC CTPATECITMUCCKOC ITIOBEACHUC
B PA3IMYHBIX CUTYAIUSAX, TPOSBIATH TBOPUYECTBO U
BOOOpaXkeHHe, OBITh HHAITUATHBHBIM

OBJaneHne YHUBEPCATHHBIMHU PETYISTHBHBIMU
MEeCTBUSAMU:

) NIpUHATHE ce0sl U APYTUX JIOei:

- IPHHUMATH MOTUBBI U apTYMEHTBI IPYTUX JTIOAEH IpH
AHAIM3€ Pe3ybTaTOB JACATEIHHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO JAPYrUX JIIOAEH Ha
OIIHOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MUP C TTO3HUIIHH

JIPYTOro 4eJoBeKa,;

- YMETh IJIAHUPOBATH U BBITIONHATH XUMHUYCCKHI IKCTIEPUMEHT (TIpEeBpaIlCHUS
OpraHUYeCKUX BEIIECTB MPU HATPEBAHWH, ITONyYCHHE STUIICHA U U3YYCHUE €r0
CBOICTB, KAUECTBCHHBIC PEAKITMH Ha alIbJCTUIBI, KpaxMall, YKCYCHYIO KUCIIOTY;
neHaTtyparys OeJIKOB IPH HATPEBAHUH, IBETHBIC PEAKIIUH OCITKOB; MMPOBOIUTH
[peaKIuu HOHHOTO 0OOMEHa, OTIPEACIATH CPETY BOJHBIX PACTBOPOB, KAUECTBCHHBIC
[peakiuu Ha Cyab(aT-, KapOOHAT- U XJIOPU/-AaHUOHBI, HA KATHOH aMMOHUST; PEIIaTh
PKCIIEpUMEHTaIbHBIC 3a1a9H 110 TeMaM "Metamisl" u "HemeTtamsl") B COOTBETCTBHH C
[paBIJIaMU TEXHUKU 0€30MaCHOCTH MPpH 00pallleHUH ¢ BEIIECTBAMU U JIJaAOOPaTOPHBIM
000pyI0BaHHEM; TIPE/ICTABIISATEH PE3YIIBTATHl XUMHUECKOTO SKCIIEpUMEHTa B (hopMme
3alyCH YPaBHEHHUN COOTBETCTBYIONIMX PeaKIUid U (pOpPMyIUPOBATH BHIBOIBI HA OCHOBE
OTHUX PE3YJILTATOB




OK 07.
CopeiicTBOBaTh
COXPaHEHHIO
OKpY>KaroLen
Cpepl,
pecypcocoepex
CHUIO,
[IPUMECHSTh
3HaHUA 00
M3MCHEHUU
KJIMMara,
[PUHIIHTTBI
OepEKIIMBOTO
MPOU3BOICTBA,
P GEKTHBHO
IeliCTBOBATh B
YUpEe3BbIYANHBIX

CUTyalusAaXx

B 061acTH 9KOJIOTHYECKOTO BOCTIUTAHUS:

- ¢(hOpMHPOBAHHOCTD HKOJIOTUIECKON KYIbTYpPHI,
MOHUMAHUE BIUSHUS COLIMATBEHO-3KOHOMUYECKUX
[IPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOMN
Cpellbl, 0CO3HAHUE II00ATBHOTO XapaKTepa
PKOJIOTHYECKUX MTPOOIIEM;

- IJIAHUPOBAHKE U OCYILECTBICHUE ICHCTBUI B
OKpY>Kalolllel cpelie Ha OCHOBE 3HAHUSI LieieH
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HETIPUSITUE ACUCTBUM, MPUHOCSIIUX Bpe
OKpYKarolllel cpenie;

- YMEHHE TIPOTHO3UPOBATH HEOIArOMpUsSTHHIE
PKOJIOTUYECKHUEC MMOCICACTBUSA NPECAIIPUHUMACMbBIX
MEUCTBUIA, TPENOTBPAILATD UX;

- pacIIMpPEHUE OTBITA ACATEIBHOCTH IKOJIOTHUECKON
HaIpPaBICHHOCTH;

- OBJIaJIeHIE HaBBIKAMU Y4€OHO-HCCIIEIOBATEIHCKOM,

[MPOEKTHOM U COLUAIBHON JIEATEIIbHOCTH;

- chopMHpOBATEH IPEICTABICHUS: 0 XMMHUYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHO!H KapTHHBI MUPA, POJIM XHUMHUH B TIO3HAHUH SIBIIEHUH IPUPOJIBI, B
(hOpMUPOBAHUY MBIILICHUS U KYJILTYPBI THYHOCTH, €€ (DYHKITMOHATBHON
TPaMOTHOCTH, HEOOXOAMMOH JIJIsl pEIIeHUS MPAaKTHYECKNX 3a7]a9 U KOJIOTHUECKU
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U PUPOJHOM Cpefe;

- yMeTh COOJIIOAATh MpaBHiIa SKOJIOTHUYECKH 11e7IeCO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBOH NEATEIHHOCTH B IENIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYIKAIOIIEH
MIPUPOJTHOM CPEJIBI; YIUTHIBATH OMIACHOCTH BO3ACHCTBHUS HA KUBBIE OPTaHU3MBI
OIpENIETICHHBIX BEIICCTB, IOHUMAsl CMBICIT ITOKA3aTels MpeaeIbHON T0myCTUMOM
KOHIIEHTPAIIH
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1.2.4. JIuuHOCTHBIE Pe3yJabTaThl 0CBOeHHS 001e00pa30BaTeAbHON JUCHUILIMHBI B
cootBercTBHH ¢ ®T'OC CIIO 1 Ha ocHoe ®I'OC COO

JIM4HOCTHBIC pPE3yJIbTaThl OCBOCHUA AWUCHUILIMHBI OOJDKHBI OTPaXaTb 'OTOBHOCTDH

U CHOCOOHOCTh OOyYarommxcs pYKOBOACTBOBATHCA C(HOPMHUPOBAHHONW BHYTpPEHHEH
MO3ULIUEH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHUEHTALMH, MO3UTHUBHBIX BHYTPEHHUX
yOEXJIeHN, COOTBETCTBYIOLIMX TPAJUUMOHHBIM LEHHOCTSIM POCCUHCKOro OOIIecTBa,
paclIMpeHre >KU3HEHHOIO OIIbITa M ONbITA JCATEIBHOCTH B IPOLIECCE peanu3aluu
OCHOBHBIX HANPaBJIEHUN BOCIIUTATENBHOMN AESITEILHOCTH, B TOM YUCJIE B YaCTH:
IPaXXIaHCKOTO BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIMK OOydYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M 00S3aHHOCTEH, yBa)KCHHE 3aKOHA U
IPABOTOPSIKA;

MIPUHATHE TPAIUIUOHHBIX HAIIMOHAIBHBIX, OOIIEUYEITIOBEYECKUX TYMAHUCTUYECKHUX
1 JEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh  TPOTHBOCTOSATH  HMJCOJOTHH  OKCTpPEMH3Ma,  HAIMOHAIN3MA,
KceHO(pOOMH, AUCKPUMHUHAIIMKA 110 COIHAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HaIMOHATBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpEcax TPaxTaHCKOTO
oOiiecTBa, yd4acTBOBaTh B  caMOyIpaBJeHMH B  00IIeoOpa3oBaTelbHON
OpraHu3alllU U JETCKO-IOHOIIECKUX OPraHU3aIUsX;

yMEHHUE B3aUMOJICHCTBOBATh C COIMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C MX
GYHKIUSIMY U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

IMaTpUOTHUICCKOI'O BOCIIUTAHHA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON Tpa)KAaHCKOW WJICHTHYHOCTH, IaTPHOTU3MA,
YBOXEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSAIIEE
MHOTOHAIlMOHAaJIbHOTrO Hapoaa Poccnu;

LIECHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY H
NPUPOJHOMY  HACIEIWIO, NaMITHUKaM, TpaguuusM  HapoaoB  Poccuwn,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
uaenHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHuro U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €r0 Cyab0y;

AYXOBHO-HPAaBCTBECHHOI'O BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;
CIIOCOOHOCTh  OIICHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENISIM U (W) IPYTUM YiIeHaM CEMbH,
CO3JIaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O MPUHATHUS NEHHOCTEW CEMEUHOW KU3HU
B COOTBETCTBUU C TpaAULMsIMHU Hapo0B Poccuu;

OCTCTHYCCKOI'O BOCIIMTAHMUA:



ACTETUYECKOE OTHOUIEHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAy4yHOro U
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPyAa U OOLECTBEHHBIX OTHOLLIEHUI;
CIIOCOOHOCTh ~ BOCIIPUHMMATH pa3jM4YHblE BHUJbl HCKYCCTBA, TpaJuLUUd MU
TBOPYECTBO CBOETO M APYTHX HApOJOB, OLIyHIaTh 3MOLIMOHAIBLHOE BO3JEHCTBUE
HCKYCCTBa,

yOEXJIEHHOCTh B 3HAYMMOCTH JUIA JMYHOCTH M OOLIECTBA OTEUYECTBEHHOIO H
MHUPOBOIO HMCKYCCTBA, OSTHHUYECKHX KYJbTYPHBIX TpPAJWLUA M HApPOTHOrO
TBOPYECTBA;

TFOTOBHOCTh K CaMOBBIPD@XXEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

(I)I/IBI/I‘IGCKOFO BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTH 3/I0pPOBOT0 U 0Oe€30macHoro oOpasa >KM3HH, OTBETCTBEHHOI'O
OTHOLLIEHUS K CBOEMY 370POBBIO;

HOTpeOHOCT, B (PU3MUECKOM COBEPIICHCTBOBAHUM, 3aHITHUAX CIOPTHBHO-
03JI0pPOBUTEIIBHOM IEATEIBHOCTBIO;

aKTUBHOE HEINpPHITHE BPEAHBIX NPUBBIYEK M MHBIX (OpPM NPUYUHEHHS Bpeaa
(pU3HMUECKOMY U ICUXUYECKOMY 3/10POBBIO;

TPYAOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHON JEATEIBPHOCTH TEXHOJOTMYECKOM M COIHAJIbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUIIMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIIHLHO
BBITIOJTHSITH TAKYIO JICSITCIIBHOCTD;

WHTEpPEC K pa3IudHbBIM cdepam mpodhecCHOHATBHON eATEeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  Pealu30BBIBATH
COOCTBEHHEBIC JKM3HEHHBIC TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEH JKU3HHU,;

OKOJOI'M4CCKOI'0O BOCIIMTaHUA:

c(OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYpbl, HOHUMAHNE BIUSHUS COLMATBHO-
DKOHOMMYECKHX ITPOLIECCOB HA COCTOSIHUE TNPHUPOAHOM M COLMAIBHOM CpPENBI,
OCO3HaHME ra00aJbHOT0 XapaKTepa SKOJIOTHYECKUX MpoodIieM;

IJTAHUPOBAHUE W OCYUIECTBJIEHUE ACHUCTBUUA B OKPYXKAIOIIEH CpPEAe HAa OCHOBE
3HAHM LEJIeW YCTOMYMBOIO pa3BUTHUsI YEJIOBEYECTBA,

AKTUBHOE HEIPUITUE IEUCTBUM, IPUHOCALLINX BPEI OKPYKAIOLIEH CPELIE;

yMEHUE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTUYECKHUE MOCIEACTBUS
NpeANTPUHUMAEMBIX I€MCTBUM, TPEIOTBPAILATh HUX;

pacIIMpeHne OIbITa ACSATEIbHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH;

ICHHOCTHU HAY4YHOI'O ITO3HAHU A

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIICCTBEHHOW MPAKTHUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJIBLTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEpIICHCTBOBAHUE SI3BIKOBOM M UWTATENIbCKOM KYyJbTYpbl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXKTY JIFOABMU U IMO3HAHUS MUPA;

OCO3HAHME IIEHHOCTH HAY4YHOW JIESITEIBHOCTH, TOTOBHOCTh OCYILIECTBIISThH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.



1.2.5. MeTanpeaMeTHbIe pe3yJibTAaThl 0CBOeHHS 0011e00pa30BaTeIbHON JUCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO 10/KHBI OTpakKaTh:

OBiajieHHe YHUBEPCAJbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JeHCTBUSIMU:
a) 0a30BbIC JJOTHYCCKUE JCHCTBHUS:

CaMOCTOSTEIIEHO (DOPMYTUPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

yCTaHABIMBATH CYIIECTBCHHBI TMPU3HAK WJIA OCHOBAHWS JUIsl CpaBHEHUS,
knaccudukanuu u 00001IeHNUS,

OTIpeNeNATh TEIN JCSITCIBHOCTH, 3a/aBaTh TapaMeTpbl W KPUTEPUU UX
TOCTYKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;
BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YJIbTaTOB
IEJIsIM, OLIEHUBATh PUCKH TOCIEACTBUMN ACATEIBHOCTH;

pPa3BUBATh KPEATHBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIeM;

0) 0a30BbIC HCCIIEAOBATEILCKUE ICHCTBHS:

BJIQJICTh HaBbIKAMU Y4E€OHO-MCCIIENOBATEILCKOW M TMPOEKTHON JESATEIBHOCTH,
HaBBIKAMH pa3peIeHus mpooem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJIOB PEIICHHS
MPaKTUYECKUX 3a]1a4, MPUMEHECHHIO Pa3IMYHbIX METOOB ITO3HAHMS;

OBJIAJICHUE BHUAAMH JCATCIBHOCTH 10 TIOJIYYEHHWIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINHA, TPEOOPA30BAHUI0O M TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;
(dbopMHpOBaHNE HAYYHOTO THIIA MBIIUICHHS, BIaJACHUEC HAYYHOH TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh ¥  (HOpMyIUpOBaTh COOCTBEHHBIE 3a7ady B  0Opa30BaTEIbHOM
NESTETbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3371a4y, BHIJIBUTATh
TUTNOTE3y €€ PEIICHUs, HAXOJIWUTh apryMEHTHI IS JI0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yIbTaThl, KPUTHUYCCKH
OIICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETECHHBINA OIIBIT;,
paspabaThiBaTh IUIaH PEIICHHWS MPOOJEMbI C YYETOM aHajdu3a HWMCOIINXCS
MaTepPHATBHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

OCYIIECTBIISITh  I[EJICHANIPABICHHBI TIOMCK TEpeHoca CPEACTB M CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYIO W MPAKTHYECKYI 00J1acTu
KU3BHENICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UICH, NIPEJIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpMAaIIHEH:



BJaJIeTh HABBIKAMHU TOJYYCHHUS HH(POPMAIMKM M3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh  IMOWCK,  aHalu3, CHCTEMAaTH3aldi0 |
HHTEPIIPETALNIO0 HH(OOPMALIMK PA3IMYHBIX BUIOB U (hOPM IPEACTABICHNUS;
CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ y4eTOM HazHAYCHHUS WHGOPMAIUU U
IEJICBOM  ayJUTOPUH, BHIOMpas ONTUMAIbHYIO (OpMYy TMPEACTABICHUS U
BH3YaJIM3aIiH;

OIICHWBATH JIOCTOBEPHOCTH, JISTUTUMHOCTH HWH(OPMAIIMH, €€ COOTBETCTBHUEC
IIPABOBBIM M MOPAJIbHO-3THICCKUM HOPMaM;

WCIIOJIb30BaTh CPECTBA MH(MDOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
pCIICHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 3a7ad ¢
coOnrofieHeM TpPeOOBAaHUI HSPrOHOMUKH, TEXHHUKH OE30IaCHOCTH, TMTHCHBHI,
pecypcocOepeKeHusi, MPaBOBbIX M JTHYECKHMX HOPM, HOPM HH(DOPMAIMOHHON
0e30I1aCHOCTH;

BJaJICTh HAaBBIKAMH PACIIO3HABAHUSA M 3alUThl HH(POPMAIMH, HHPOPMAIMOHHOM
0e3011aCHOCTH JIMYHOCTH.

OBJjiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JIeliCTBUSIMU:
a) oOIIeHNE:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(hepax KU3HHU;

pacrio3HaBaTh ~HeBepOajbHBIE CpEJICTBAa  OOIICHUS, T[MOHUMAaTh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallud u
CMATr4aTh KOH(QIUKTHL;

BJIQJICTh PA3JIMUHBIMU CIOCOOAMU OOIIECHUS U B3aUMOJICUCTBUS,
apryMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMSIT4aTh KOH(JIMKTHBIEC CUTYalIUH;
Pa3BEpHYTO M JIOTUYHO M3JlaraTh CBOIO TOYKY 3PEHUSI C HCMOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeSITEIHbHOCTb:

NOHMMAaTh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOH W WHIAMBHUIYAIbHOM
paboTHI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JCWCTBHHA C YyYETOM OOIIHX
WHTEPECOB ¥ BO3MOXKHOCTEH KaX/I0T0 4ieHa KOJIICKTHBA,;

MPUHUMATD [IEJTM COBMECTHOM JEATEeIbHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH
JCHCTBHS 10 €€ JTOCTHIKEHHUIO: COCTaBIIATh TUIAH JCHCTBHU, PACIIPEACIsATh POJIU C
y4ETOM MHEHHH y4aCTHHKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOM: paOOTHI;
OILICHMBATh Ka4eCTBO CBOETO BKJaJa M Ka)KJAOr0 y4aCTHHKA KOMAaHIbl B OOIIHii
PE3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

mpenaraTb  HOBBIE IPOCKTHI, OIEGHWBATh WJEW C T[O3WIUHA  HOBH3HBHI,
OPUTHHAIILHOCTH, TIPAKTHYECKOH 3HAUNMOCTH,

KOOPJMHHUPOBATh W BBIMOIHATH PabOTy B YCIOBUSAX PEATBHOTO, BHPTYaJTbLHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TIOBEJICHUE B PA3IMIHBIX CHUTYAIIHSIX,
MIPOSIBIISATH TBOPUYCCTBO U BOOOPAKEHHE, OBITH MHUITHATHBHBIM.

OByajieHUe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMHU JeHCTBUSIMU:
a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JICSITENIbHOCTb, BBISBISAThH
npo0eMbl, CTaBUTh U (HOPMYITUPOBaThH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHON
NESATEIBbHOCTU U KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEANIOYTEHHI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelicHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO HIUPOKOHN 3PYIUIIUU B Pa3HBIX
00J1aCTSAX 3HAHMM, OCTOSHHO IOBBIIIATH CBOM O0OpAa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOM pe(dIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX IIPOLIECCOB, X PE3YJbTaTOB U OCHOBAHMIA;
UCIOJb30BaTh MpHUEMBbl pedIEKCUU ISl OLEHKM CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

B) SMOILIMOHAJILHBIA UHTEIJIEKT, MPE/Ioaaratouuii cpopMupoBaHHOCTh:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW IMOLIMOHAIBHOM cepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJMPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHWE TPUHUMATh
OTBETCTBEHHOCTb 32 CBO€ IIOBEJCHHME, CIIOCOOHOCTh aJalTUPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHMIO LEIH U
ycrexy, ONTHUMH3M, MHUIMATUBHOCTb, YMEHHUE JACHCTBOBATh, MCXOMAS U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh IOHHMMATh SMOIIMOHAJIBHOE COCTOSIHHE
APYTUX, YYUTHIBATH €T0 TPU OCYIIECTBICHWH KOMMYHHKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
APYTUMH JTIOABMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL

') IpUHATHE Ce0s U IPYTUX JTHOJICH:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

[IPUHUMATh MOTHUBBI M ApPryMEHTHI JPYTUX JIOJACW NpPU aHAINU3€ PEe3yJIbTaTOB
NEATEIBbHOCTH;

MIPU3HABAThH CBOE MPABO U MIPABO IPYTHUX JIFOJICH HA OMHUOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIIMH IPYTOTO YeTIOBEKA.

1.2.6. IIpenmeTHbIE Pe3yJIbTATHI OCBOCHHS KYpPCa J0JKHbI OTPAKATH:

1) chopMUPOBAHHOCTH TMPEACTABICHUM: O XUMHYECKOM  COCTaBISIOIIEH

€CTECTBEHHOHAYYHON KApTHUHBI MHUpa, POJIM XMUMHUHU B MO3HAHUM SIBICHUN MPUPOJBI, B
(hOpMHUPOBAHUN MBIIUICHHUS U KYJbTYPhI JIMYHOCTH, €€ (PYHKIMOHATBHOW IPaMOTHOCTH,



HEOOXOIUMOM JUIsl pelIeHUs] MPaKTUYECKUX 3a/lad M JKOJIOIMYeCKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEJIE;

2) BiIaJicHUE CHUCTEMOW XMMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIMOJIATAOIIHE
MOHATUSL (XMMHYECKHI JJIEMEHT, aTOM, JJIEKTpOHHAas 000JoYka aroma, s-, p-, d-
AIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYJIa, BaJICHTHOCTA,
ANEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKUCIEHUS, XMMUYECKas CBS3b, MOJb, MOJSpHas
Macca, MOJISIpDHBIA O0BEM, YTJIEPOJHBIM CKeJeT, (yHKIMOHAIbHAs TpyMMa, paguKal,
M30MEpUsi, M30MEpbI, TOMOJIOTHYECKUI psii, TOMOJIOTH, YIJIEBOJOPOABIL, KUCIOPOI- U
a30TCOJEpXKAIINE COEIUHEHUs, OMOJIOrMUECKH aKTUBHbBIE BEIIECTBA (YIJIEBOJbI, KHUPBI,
OenKkK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAss  pelleTKa, THUIbl  XUMHYECKMX  peakuud  (OKHCIUTENIbHO-
BOCCTAaHOBUTENbHBIE, IK30-U 3HJOTEPMHUYECKHE, PEaKlIMd HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJUTBI, HEDJIEKTPOJIMTHI, JJIEKTPOJUTUYECKAs JUCCOLMALHNSA, OKHCIHTEID,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOW peakliu, XMMUYECKOE PABHOBECHE), TEOPUHU U
3aKOHBI (TE€OpUsl XMMHUYECKOrO0 CTPOEHHUs opraHumdeckux BemiectB A.M. bytieposa,
TEOpHUsl ANEKTPOJMTUUECKOM Aucconuanuu, nepuoandecknii 3akoH /.M. Menneneesa,
3aKOH COXPAHEHHMSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHWMHH,
(aKTONOrnyeckue CBEACHUS O CBOMCTBAaX, COCTaBe, IIOJYYEHUHM U 0O€30MacHOM
UCIIOJIb30BaHUN BAXKHEWIIMX HEOPraHMYECKMX M OPraHWYECKHX BEIIECTB B OBITY U
MPaKTUYECKON JEeSATENbHOCTH YEIOBEKA,;

3) C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJITE XAPAKTCPHBIC IIPHU3HAKKM W B3dUMOCBA3b
HN3YUCHHBIX HOHHTHﬁ, MNMPUMCHATb COOTBCTCTBYIOINUC ITOHATHA IIPU OIIMCAHHUKU CTPOCHHA
U CBOMCTB HCOPIraHNYCCKHUX N OPraHMYCCKHX BCIICCTB U HX HpCBpﬂIHCHHfI; BBIABIIATD
B3aUMOCBSI3b XHMHYECKHUX 3HAHUM C TOHATUSIMU H NpcaACTaBJICHUAMU OPYI'UX
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

4) chopMUPOBAHHOCTh YMEHUM UCMOJb30BATh HAMMEHOBAHUS XUMUUYECKUX COCTMHECHUI
MEXAYHApPOJHOTO COK3a TEOPETUYECKOM W NPUKIAAHON XHMUU W TPUBHUAIBHBIC
Ha3BaHMS BaXKHEWIIUX BEIIECTB (ITWIICH, alleTUJICH, TIULepuH, (eHomd, GopManbaerus,
YKCYCHasl KMCJIOTa, MIMIHUH, YTapHBIM ra3, YrIeKUCIbIA Ta3, aMMHaK, TalleHas U3BeCTb,
HeralieHasi U3BECTh, IUThEBas COJIa U IPYTHUX), COCTABIISITH (DOPMYJIbl HEOPTraHUYECKUX U
OpPTraHUYECKUX BEIIECTB, YPAaBHCHUS XUMUUYECKUX PEAKIUA, OOBSICHATH HX CMBICI;
MOJATBEPKAATh XAPAKTEPHBIE XHWMHUYECKHUE CBOWCTBA BELIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3AIIUCSIMHA YPABHEHUN XUMUYECKUX PEAKIIUM;

5) chOpMHPOBAHHOCT, YMEHHI  YCTAHABIMBATh MPUHAIJIC)KHOCTh HM3YYCHHBIX
HEOPraHWYECKUX U OPraHUYeCKHUX BELIECTB K OIPEACICHHBIM KilaccaM W Ipylmnam
COCIMHECHUH, XapaKTEpU30BaTh UX COCTAB W BAXKHEWIIME CBOWMCTBA; ONPENECIISTH BUJbI
XUMUYECKUX CBsI3ed (KOBaJieHTHas, WOHHAs, METa/UIMYecKas, BOJOPOJHAs), THIIbI
KPUCTAUTMUECKUX PEIIETOK BEIIECTB; KJIACCU(PUITUPOBATh XUMUUYECKUE PEAKIINH;

6) BiaJeHHE OCHOBHBIMM METOJAMHM HAY4YHOIO TMO3HAHUSA BEUIECTB M XUMHUYECKUX
ABJICHUN (HaOMI0eHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJEITUPOBAHNUE);



7) chopMUPOBAHHOCTh YMEHUN NPOBOJUTH PACUETHI MO XUMHUYECKUM (opmyiaM u
YpaBHEHUSIM XMMHUYECKMX pEakUuid C HCIOJIb30BAHMEM (PU3NYECKUX BEIMYMH,
XapaKTEepU3yIOMIMX BEIIECTBA C  KOJWYECTBEHHOM CTOPOHBI:  Macchl, oO0beMa
(HOpMaJsibHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCMOJIB30BATh CHCTEMHBIE
XUMUYCCKUE 3HAHUS NIl MPUHATHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;

8) copMHUPOBAaHHOCTh YMEHUW TUTAHUPOBATH M BBIOIHATH XUMHUUYECKHH IKCIICPUMEHT
(mpeBpalieHuss OpraHWYECKUX BEIECTB IPU HArpeBaHWM, IOJIYYEHHE OTUJICHA U
U3YYEHHE €Tr0 CBOMCTB, KaUE€CTBEHHBIC PEaKIUU Ha albJETHJIbl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JieHaTypalus OeJIKOB MPU HarpeBaHUU, [IBETHBIC PEAKIIMU OEJIKOB; MPOBOIUTH
peakiMy HMOHHOTO OOMEHa, OMpEeNeNsATh CpeAy BOJHBIX PAcTBOPOB, KaueCTBEHHbBIC
peaknuu Ha cyibdar-, kapOoHAT- W XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS; pellaTh
AKCIIEpUMEHTaJIbHBIE 3a7auu 1o TemaMm "Metaibsl" U "Hemeramibl") B COOTBETCTBUU C
MpaBUjIaMu TEXHUKU O€30MaCHOCTH TpPHU OOpallleHUH C BEHIECTBAaMHU W JaOOpaTOPHBIM
000pyIOBaHUEM; TMPEICTABIATh PE3YIbTAThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alUCH YpaBHEHUN COOTBETCTBYIOIIMX peakuuil u (HopMyIHpoBaTh BHIBOJABI HA OCHOBE
ATUX PE3YyJIbTATOB,;

9) chopMuUpOBaHHOCTP yMEHUS  AHAJIM3UPOBATh XHMHUYECKYI0  HH(OpPMAILHIO,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOYHHUKOB (CpeacTB MaccoBOM MH(popmaluu, cetb MHTepHeT

U Ipyrue);

10) chopMupoBaHHOCTH YMEHUN COOJIO/IATh MPaBUIa SKOJOTUUYECKU IEJIECO00pa3HOTOo
MOBEJICHUSI B OBITY U TPYJOBOM JESITEIBHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3JI0POBBS U
OKpPY’KAIOIIEW MPUPOAHOM CpElbl; YYUTHIBATH OIIACHOCTh BO3JACHUCTBHUSI HA JKHUBBIC
OpraHu3MBbl OIpPEJEICHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTelsl MpPeaesIbHOM
JOMYCTUMOM KOHILICHTPAIIHH;

11) nmna oOywaromuxcss € OTPaHUYEHHBIMH  BO3MOXHOCTSIMM  3/I0POBBSI:
c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax
ITIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nmns cnemblx u  CcHaOOBHAAIIMX OOydaromuxcs: CHOPMUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh peNbe(HO TOUEeUHYIO cucteMy obOo3HaueHui JI. bpaitng mis 3anucu
XUMUYECKUX HOPMYII.



2.CTpyKTYypa H cojep:kaHue 0011e00pa3oBaTeIbHON JTUCHUIIMHBI « XUMHUSD)

1.3. O0beM IMCHUIIMHBI M BUAbI Y4eOHOM padoThI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 64
B T. Y.:

TeopeTHYecKoe 00yueHue 30
NMpaKkTHYeCKUue 3aHATHS 24
J1a00paTOPHbIE 3AHATHSA 10
I[IpodeccnoHAIBHO-OPUEHTUPOBAHHOE CO/IEP:KaHM e 5
(comep:xaHue NPUKJIATHOTO MOTYJIS)

B T. 4.:

TeopeTHYecKoe o0yuyeHmne 2
NMPAKTHYeCKUE 3aHATHS 4
IIpomeskyTouHasi aTTecTanus (3a4er) 2




HaumeHoBaHue Coneprxanue yued0HOro MaTepuaJia (0CHOBHOE U NMpodeccHoHATHHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H OBLeM Y2COB dopMupyemble
pa3aesioB U TeM NpaKkTUYecKHe 3aHSATUsI, MPUKJIATHON MOIYJIb KOMITETCHINNH
1 2 3 4
Pasnes 1. OcHOBBI CTpOeHHs BellleCTBA 8
CoBpeMeHHast MOJIeNIb CTpOCHUs aToMa. CUMBOJIMYECKUN A3bIK XUMUW. XUMHYCCKHUH AJIEMEHT. DJICKTPOHHAS
koH(burypamus aroma. Kiaccudukariys XaMUIeCKUX 31eMEeHTOB (B-, p-, 0-371eMeHThI). BalleHTHBIC 3ICKTPOHBI. ) OK 01
BasleHTHOCTB. DIEKTPOHHAS IPUPOIA XUMUUECKOHN CBS3U. DIEKTPOOTPHUIIATEIBLHOCTE. BHUIBI XUMUYECKOM CBSI3U
Tema L.1. (KOoBaJICHTHAsI, MOHHAs, METAJUIMYEeCKasl, BOAOPOHAsI) U CIIOCOOBI €€ 00pa3oBaHUs
CTpoeHue aTOMOB
XHMHYECKUX I[MpakTuyeckoe 3austue 1. Pemenve 3amannii Ha UCHIOIB30BaHUE XUMUYECKON CUMBOJUKY U HA3BaHUI OK 01
PJACMEHTOB H COETMHEHHIA TT0 HOMEHKIIATYPe MEXIYHAPOIHOTO COI03a TEOPETHUECKON U IPUKIIATHON XUMHH U TPUBHAIBHBIX
fipupoaa Ha3BaHMUI IS COCTABJICHUS XUMUIECKUX (POPMYIT IBYXaTOMHBIX COETMHEHHUI (OKCUIOB, CYIb(HI0B, THAPUIOB U
XUMHMYECKOM CBH3M 1 17 ) i TpyriX HEOPraHUYECKUX COCAMHCHUI OTACIBHBIX KJIACCOB. 2
[pakTHueckue 3aJaHns Ha YCTAHOBJICHHUE CBSA3M MEX]Iy CTPOSHHUEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEePHOANYECKUM U3MEHEHHEM CBOMCTB XMMUYECKUX DIIEMEHTOB U MX COSIMHEHHI B COOTBETCTBUH C IOJIOKEHUEM
ITeproMuecKoil CUCTEMBI.
Tema 1.2. ITepuoauueckas cucrema xumuieckux 3nemeHToB [I.M. Menneneea. @usnueckuii cmpica [lepuoanueckoro 0
Ilepuonnueckuii 3axoHa J[.1. MeHneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU K 01 OK 02
3AKOH M Ta0/InIa HPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM XMMHUYECKOTO dlIeMeHTa B [leproanyueckoil
/LU Menneneesa cucteme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoaunueckoro 3akona /.M. Menaeneesa. [Iporuoss: 1.1. 5
MenpaeneeBa. OTKpPBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB. PelieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX
3aJlaHUI Ha XapaKTePU3alMI0 XMMUYCCKUX JJIEMEHTOB «MeTallinuecKkue / HeMeTaLIn4eCKHe CBOMCTBA,
RIIEKTPOOTPULIATEIEHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHHU C MX DIIEKTPOHHBIM CTPOCHHEM U IOJIOKEHHUEM
B IEPUOIUYECKON CUCTEME XUMUYeCKuX 3neMeHToB .M. MenaeneeBay
I[MpakTHuyeckoe 3ausiTue 2./IaTh XapaKTEePUCTHKY XHMHYECKOT0 3JIEMEHTA 10 MJIAHY 2 0

K 01 OK 02




Pa3znen 2. XumMuueckne peakuuu

10

Tema 2.1. Tunnl
XHMHYECKHX
peakuuii

Kiaccugukarus u TUIIBI XUMUYECKUX PEeaKIUi C y9acTUEM HeOpraHmYecKuX BemiecTB. CocTaBlieHUE YpaBHEHUH
[pEaKIHi COSAMHECHIS, Pa3IIOKCHHSI, 3aMEIICHNs, 0OOMEHA, B T.4. PEaKIIUi TOPEHUS, OKICIICHUS- BOCCTAHOBIICHHUS.
'YpaBHEHHS OKHCIICHUA-BOCCTaHOBIIEHUA. CTeleHb OKUCaeHUI. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U

YpPaBHUBAHUC OKHUCIIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKm/Iﬁ METOJOM JJICKTPOHHOI'O 6ananca. OKHCIUTEILHO-
BOCCTAaHOBHUTEIIBHBIC PCAKINHU B IIPUPOAE, IIPOU3BOACTBEHHBIX IIPOIECCAX U JKUZHCACATCIILBHOCTH OPIraHN3MOB

0K 01
OK 02

IpakTuyeckoe 3ansaTue 3. KonmudectseHHble OTHOMIEHMS B XUMIUH. OCHOBHBIC KOJITHMUYECTBECHHBIC 3aKOHBI B XUMUH|
W pacueThl 10 YPaBHEHUSAM XUMHUYCCKHUX peakinid. MoJlb KaK ¢JIMHUIIA KOJIMYECTBA BellecTBa. MoJsIpHas Macca.
3aKOHBI COXpAaHEHHUS MACCHI M SHEPTHUU. 3aK0H ABoraapo. MospHBIH 00beM ra30B. OTHOCUTEIBHAS TUIOTHOCTD
ra3oB. PacueTsl Mo ypaBHEHHUSAM XMMHUYCCKUX PEAKIIHI C UCIIOIB30BAHUEM MacChl, 00beMa (HOPMAIBHEIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA

0K 01 OK 04

Tema 2.2.
DJIeKTPOJIUTHYECK
asi JUCCOIUAIUS T
MOHHDI 00MeH

OcHOBHOE CoAepKaHue

0K 01 OK 04

Teopust 3JEKTPONIUTHIECKOH Mucconuarui. oHbI. DIeKTPOIUTHI, HEANEKTPOIUTHL. Peaknny noHHOTO 0OMEHa.
CocTtaBieHue peakuuii HOHHOro 0OMEHa IIyTeM COCTaBJICHHS UX MOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH.
KucnoTHO-OCHOBHBIE PEAKIIMH. 3aJaHus HA COCTABIICHUE MOHHBIX peakIiuii anemenTa B [lepuoaudeckoii cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue Ilepuoandeckoro 3akona .. Menaeneesa. ITpornossr J1.1.
MCHI[GHGCB&. OTKprTI/IC HOBBIX XUMHYECKHX 3JIeMECHTOB. Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX
3aJlaHWi Ha XapaKTepU3allii0 XUMUYECKHX JIEMEHTOB «MeTajuinueckre / HeMeTalJIMuecKHe CBOWCTRA,
HIIEKTPOOTPULIATEIBHOCTE XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBHH C MX 3JIEKTPOHHBIM CTPOSHUEM U TOJIOKEHUEM
B IEPUOJIMUECKON cucTeMe XxuMuiueckux annemenToB .M. MenzaeneeBa»

0K 01 OK 04

JlabopaTopHoe 3ansiTie 1. «TUNBI XUMUUECKUX pEAKLIUN».

lccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXcs BEIIECTB) U MPU3HAKOB
XUMHYECKHX peakuuii. [I[poBeneHune peakunii HOHHOTO 0OMEHa, OIPEIEIIEHNE CPEIbl BOAHBIX PACTBOPOB.
3a/laHus HA COCTABJIICHUE MOHHBIX peaKui

0K 01 OK 04

KonTpoabHas padora 1 CTpoeHne BelmecTBa 1 XUMHYECKHE Peakuu

0K 01 OK 04

Pasnen 3. CTpoeHne U CBOMCTBA HEOPIAaHMYECKUX BELIECTB

14

0K 01 OK 04

Tema 3.1.
Kaaccupukanus,
HOMEHKJIATYpa U
CTpOeHHe
HEOpraHu4ecKuX

[Ipenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTsie U croxxHbIe
BeriecTBa. OCHOBHBIE KIJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHBI, KUCIOTHI, COJH). B3auMocBa3b

HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BemecTBa. Kpucrammmdeckne u amophHbIe
BEIECTBA. THIBI KPUCTANIMYECKHUX PEIIETOK (aTOMHAs!, MOJIEKYJIIpHAs, HOHHAS!, METAIITMYECKas).
3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON pEeIIeTKU. 3aBUCMOCTb
XUMHUYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMHUYECKOM CBSA3M U THUIA KPUCTAITMYECKON PELIETKH.
[TprunHBI MHOTOOOpAa3us BEIIECTB

0K 01 OK 04




BCIIECCTB

IIpakTuyeckue 3ansiTus 4. HomeHkI1aTypa HEOPraHMYECKHNX BEIIECTB: HA3BAHKE BEILIECTBA UCXOMS U3
X XUMUYECKON (DOPMYIIBI HITM COCTABJICHHE XUMUYECKON (DOPMYIIBI HCXOJI U3 HAa3BaHMsI BEIIECTBA 110
mexaynapoaroi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

PemeHne npakTHYECKUX 3a/IaHUH O KIIACCU(PUKAIIMN, HOMEHKIIATYpe U XUMHYECKUM (hopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIaccoB (YrapHbIi ra3, yrieKucIbli ra3, aMMHuaK, raieHas
M3BECTh, HETAIICHAS! M3BECTh, MUTHEBAS COJIa U IPYTUX): HA3BIBATh M COCTABIIATH (DOPMYITBI XUMHYECKHX
BEILECTB, ONPEIEIATh MPUHAIIEKHOCTD K KJIaccy.

VcTOYHUKH XUMHYECKOH nHpOpMarmu (CpeICTB MacCOBOM HHOpMAINH, CETh IHTepHET U apyTue).
[Torck nHpOpMAaIK 110 Ha3BaHUSAM, HIEHTU(DUKATOpaM, CTPYKTYPHBIM (hopMysaM

0K 01 OK 04

Tema 3.2. ®usuko-
XHMHYECKHE
CBOIiCcTBa
HEOPraHu4ecKuX
BellecTB

MeTamner. OOmue Gpusnyeckne 1 XUMU4YecKre cBoiicTBa MeTaisioB. CriocoObl mony4yeHus. 3HadyeHne MeTaJJIOB 1
HEMETAJUIOB B IPUPOJIE U )KU3HEIEATEIHHOCTH YeJI0OBeKa M OpraHn3MoB. Koppo3us MeTaiioB: BUABI KOPPO3HH,
CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3HH

HemeTtamnbel. O0mue Gu3nYecKue U XUMUYSCKUE CBOMCTBAa HeMeTa/UIoB. Tunu4Hble cBoricTBa HeMeTayios [V- VI
rpymmn. Kinaccudukaims 1 HOMEHKIaTypa COSIUHCHUI HEMETa/UI0B. KpyroBopoThl OMOTreHHBIX 3JICMEHTOB B
npupoe

IXUMHYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCHIIOB, TUIPOKCHIOB, KUCIIOT, COJICH U
mp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB ITPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHHA, BEICIITUX OKCHUIIOB H
THAPOKCHUIOB

IIpakTuyeckoe 3anaTHe 5. CocTaBieHNE ypaBHEHHM XUMUYECKUX PEAKIIHH C yJacTHEM MPOCTBIX U CIOKHBIX
HEOPraHMYEeCKHUX BELIECTB: METAJUIOB M HEMETAJIOB; OKCH/I0OB METAJUIOB, HEMETAIJIOB 1 aM()OTEPHBIX 3IEMEHTOB;
HEOPraHMYEeCKUX KHCIIOT, OCHOBaHUH U aM(OTEPHBIX THAPOKCHAOB; HEOPIraHUUECKUX COJIEH, XapaKTepU3YOLINX
1X CBOMCTBA. PellleHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKHX 3a/JaHUI HA CBOMCTBA, COCTAB, IOJyYEHUE U
0e30MacHOe UCTIONIF30BaHHE BAKHEUIITMX HEOPTaHMUECKHX BEIIECTB B OBITY U MPAKTHYECKOH JeSITETBHOCTH
ueJIOBEKa

0K 01 OK 04

0K 01 OK 04

0K 01 OK 04

0K 01 OK 04

Tema 3.3.
NnenTudurkauus
HEOPraHu4ecKux
BelIecTB

JlagopaTopHoe 3ansiThe 2. «MneHrudukaiiys HEOPraHMIECKUX BEIICCTBY.

Pemenne OKCIICPUMEHTAJIBHBIX 3a1a4 110 XUMUYCCKUM CBOIICTBAM METAJIOB U HEMETAJIJIOB, 11O PAaCIIO3HABAHUIO U
MOJyYEHUIO COSAMHEHNH METaJIOB U HEMETAIIJIOB,

I/IJICHTI/I(i)I/IKaHI/ISI HEOPraHUYCCKUX BEHICCTB C UCITIOJIB30BAHHUEM UX (1)I/I3I/IKO'XI/IMI/I'-ICCKI/IX CBOf/iCTB, XapaKTECPHBIX

KQ4CCTBCHHBIX peaKuHﬁ. KauecTBeHHEIC PpCaKkiun Ha CyHB(i)aT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HA KATUOH aMMOHU A

OK 01
OK 02 OK 04

KoutpoabHas padoTta 2.CBolicTBAa HEOPraHUYECKHUX BellleCTB

OK 01
OK 02 OK 04

Pa3nen 4.CTp0€HI/le M CBOMCTBA OpPraum4eCKUx BelieCcTB
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Tema 4.1.
Knaaccudpuxanus,
CTpoeHHe U
HOMEHKJIaTypa
OpPraHuYecKux
BellecTB

TTosiBiIeHME W pa3BUTHE OPTaHUYECKON XMMUHU Kak Hayku. [IpeameT oprannyuecko XxuMuu. Mecto u

BHaYeHNE OPTaHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHUE KaK MOPSAIOK COCTUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaIEHTHOCTU. OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMHUUYCCKOT'O CTPOCHUS OpraHndeckux coeauHeHnii A.M. bytiepoBa. YriaepoaHsiii ckeneT
OpTaHMYECKON MOJIEKYJIBI. 3aBUCHMOCTH CBOHCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIEKYIL.

N3omepus u m3omepsl.lloHsTHE 0 GyHKIIMOHAIBEHOM rpymme. Pagukain. [IpuHIUIbI KitaccupuKaluu OpraHuaecKux

coemMHeHMH. MeXyHapOHass HOMEHKIIATypa U MIPHHIIUITBEI HOMEHKIIATYPhl OPraHUYECKUX coequHeHui. [lonsaTre
00 a30Tcopep KaIuX COETUHEHNAX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (YTriieBouax, Kupax, Oemkax u ap.),
BBEICOKOMOJIEKYJIIPHBIX COSTUHEHUSIX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTyeckoe 3ansiTue 6. HoMeHkIaTypa opraHMueCKIX COeIMHEHNH OTIEJIbHBIX KJIACCOB (HACBHILLICHHBIE,
HEHACBIIICHHBIC I APOMAaTUYECKUE YTIICBOAOPOIbI, CIIUPTHI, PCHOIIBI, allbJACTHIbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI U
inp.) CocTaBieHUE MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEILECTB OTICIbHBIX KIaCCOB,
MCIIOJIB3YSI UX HA3BAaHUSI [0 CUCTEMAaTUIECKOM U TPUBHAIBHON HOMEHKIIATYpe (3TUIICH, alleTUIICH, [IMLEPHH,
(benoun, popManbaerua, yKCycHas KHCI0Ta, TIUIWH). PacueTsl mpocteiieii popMyibl opraHudeckoil MOJIEKYJIbI,
MCXOJIs U3 DJIEMEHTHOT0 cocTana (B %)

OK 01

OK 01
OK 02 OK 04

Tema 4.2. CBoiicTBa
OpPraHnYecKux
coeTMHHEHH

Dr3nKo-XUMHUYECKHE CBOHCTBA OPraHMYECKUX COCTMHEHNH OTJEIBHBIX KIacCOB (0COOCHHOCTH KIIACCU(HUKAIIH U
HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHUH psi ¥ 0011as ¢popmyna; u3oMepusi; pu3ndecKne CBOHCTBA;
XMMHYECKHE CBOWCTBA; CIIOCOOBI MOTYICHHUS):

Npe/esIbHBIe YIIIEBOAOPOIbI (AJTKaHBI M IUKJIOATKaHB). [ 'OpeHre MeTaHa Kak OJJMH U3 OCHOBHBIX HCTOYHUKOB
Teria B IPOMBIIIJICHHOCTH U ObiTy. CBOMCTBA MPUPOHBIX YTIIEBOJOPOI0B, HAXOKACHUE B IPUPOJIE U
MpUMEHEHHUE aJKaHOB,

HerpeebHbIe (ATKEHBI, aTKUHBI U aIKaIHeHbl) M apOMaTHYeCKUE YTIIIeBOAOPOAbl. [ opeHue ameTnieHa Kak

HMCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIaMCHU 1IJI CBAPKU U PE3KU METAJIJIOB

- KHCJIOPOJICOICPIKAIINe COSAMHEHHUS (CITUPTHI ¥ (DEHOJIbI, KAPOOHOBBIC KUCIOTHI U 3(UPHI, albJACTH/Ibl U KETOHBI,
PKUPBI, YTIeBObI). [[pakTHieckoe mpuMeHeHHEe STHIICHTIINKOIIS, THIepuHa, ¢peHona. [Ipumenenue
(dhopMaibierua, aleTaabAeruia, yKCyCHOM KMCI0ThI. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moroiiue
CBOWCTBa MbIIa

- a30TCOoepIKaIIIe COSTUHEHIS (AMIHBI 1 aMUHOKHUCIIOTHI, O€JIKH). BRICOKOMOIEKYIISIPHBIC COCTUHECHUS
(CUHTETHYeCKHe U OMOJIOTMYECKU-aKTUBHEIE). MOHOMED, ITOJIUMED, CTPYKTYpHOE 3BeHO. [lomumepu3anus sTrieHa
KaKk OCHOBHOE HAaIPaBJICHUE €TI0 UCIIOIb30BaAHUA.

["eHeTHUYecKas CBSA3b MEXKAY KiIacCaMU OPraHUYECKUX COCAMHEHUN

IIpakTu4yeckoe 3aHsaTHe 7. CBOWCTBA OPTaHMUECKUX COCTUMHECHUN OTIETBHBIX KIIACCOB (TpUBHATRHAS U
MeXXITyHapOoIHAs HOMEHKJIATypa, XHMHUYECKHE CBOIICTBA, CIIOCOOBI MOTyYeHUs): TIpeiebHbIE (aTKaHbl U
[UKI0AKAHBI), HEMIPEIEIbHbIC (AJIKSHBI, aJIKUHBI U aJTKaJUCHBI) U apOMAaTHYSCKUE YTICBOIOPOIbI, CITUPTHI U
(heHOoITbI, KapOOHOBEIE KUCIOTHI U 3(UPHI, aTbICTH/IBI U KETOHBI, aMUHBI U AMHUHOKHUCIIOTHI, BRICOKOMOJICKYJISIPHBIC

coeTnHEeHs. 3aJaHUs Ha COCTaBJICHNE YPaBHEHUH XUMHUYECKUX PEAKIINH C y4acTHeM OPTaHWYEeCKUX BEIIeCTB Ha

OK 01 OK 02
OK 04

OK 04

OK 01 OK 02 OK
04

OK 01 OK 02 OK
04




OCHOBAHUH HUX COCTaBa U CTPOCHUA

IMpakTu4yeckoe 3anaTHe 8. CocTaBicHUE CXEM peakuil (B TOM YHUCIIE MO NPEIOKECHHBIM LIETIOYKaM
MPEBPAILCHHI),XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUM OTACIBbHBIX KIaCCOB,
CrIoCcOoOBI X TOJTYYSHHS U Ha3BaHHE OPTaHUYECKUX COeIMHEHHH 10 TPUBHAIBHOW WITH MEXTyHApPOIHOM
CHCTEMAaTUYECKON HOMEHKIIaType. Pelienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUil Ha CBOMCTBA
OPTraHUYECKUX COSTUHEHUN OTICIbHBIX KIACCOB

JlagopaTopHoe 3ansitue 3. Jlabopatopnas padora «IIpeBpaiiieHus] OpraHUYECKUX BEUISCTB IMPU HArPEBaHUNY.
[lony4yeHue 3TUIEHA U U3yUYEHHE €0 CBOMCTB. MoleIupoBaHre MOJIEKYJ U XUMHYECKUX IPEBPAILEHUN Ha
MpUMeEpe dTaHa, STHIICHA, alleTHIICHA U JIp.

OK 01 OK 02 OK
04

OK 01 OK 02 OK
04

Tema 4.3.
NaenTudukauus
OpraHuYecKux
BellecTB, UX
3HAYeHHE U
NpUMeHEHUE B

broopranndeckue coenunenus. [Ipumenenue n Ononorunyeckas posb yriieBogoB. OKHUCICHNE YIIEBOAOB —
HMCTOYHUK SHCPI'UH KUBBIX OPraHU3MOB. OoOmactu MPUMCHCHUA aMUHOKHUCIIOT. HpeBpameHI/m 0O€eJIKOB 1 B
opraam3me. bronornyeckue GpyHkimm O0enkos. bruonornyeckue GyHKIUHN )KUpoB. POk opraHndeckoit XuMun B
[pelIeHny mpooIeM MuIIeBoil 6ezonacHocTH. Poik opranndeckoit XUMUHM B pEIICHHH POOJIeM SHEPTreTHIECKOM
6e3OHaCHOCTI/I, B pa3BUTUHN MCIUIUHBI, CO3JaHNHN HOBBIX MaT€pHaioB, HOBbIX HCTOYHHUKOB SHCPIrUn
(ampTepHATUBHBIC HCTOYHUKHU 3HEprun). ONacHOCTh BO3ACHCTBUS Ha )KMBbIE OPraHU3MbI OPIaHUYECKUX BEILECTB
OTJENBHBIX KI1acCOB (YTIIEBOAOPO/IBL, CIIUPTHI, (PEHOIBI, XJOPOPraHUIeCKUE MPOU3BOTHBIC, aNbETHABI U JIp.),
CMBICTI TIOKa3aTes MpeieIbHO JOMYCTUMON KOHIICHTpaluu

JlabopaTopHoe 3ansiTue 4. «nearudukanus opraHMIecKuX COeTUHEHHA OTIENBHBIX KiaccoB» UnerTndukamnus
OpTaHUYECKUX COSIUHEHUI OTIACIBHBIX KIACCOB (HA MPUMEPE AIbICTHIOB, KpaxMala, yKCyCHOU KUCIOTHI, OEITKOB

OK 01 0K 02 OK
04

OK 01 0K 02 OK
04

OBITOBOI N W T.I.) C UCTIOJIb30BaHUEM HX (PH3HKO-XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX PEAKIIHH.
Npou3BOJACTBeHHOI |leHaTyparus Oeinka npu HarpeBaHuH. LIBeTHbIe peakuy O0enkoB. Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAIA
mesATeJIbHOCTH CTOYKH 3PEHHSI XUMHUECKHUX IPOLIECCOB MPH MPOTEKAHUH Ka4eCTBEHHOH PeaKLnH, MO3BOJISIOMIEH
4YeJI0BEKa WICHTHQHIIMPOBATH NPEIJIOKEHHBIE OPraHWYeCKUe BEIeCTBa
KonTpoabHas padora 3.CTpyKTypa H CBOMCTBA OPraHU4eCKUX BellecTB.
OK 01 0K 02 OK
Pa3nen 5. KuneTuyeckue u TepMoANHAMHUYeCKHE 3aKOHOMEPHOCTH NMPOTEeKAHNSA XUMUYECKUX peaknui 04
CKOPOCTb Peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB: MPUPObI PEarupyOIINX BEIECTB, KOHIEHTPALUH
[pEarupyoNIX BENIeCTB, TEMIIEPATYPHI U IIOMIAAH PEAKIIUOHHON MOBEPXHOCTH. TeroBbie 3QeKThl XUMUIECKUX
Tema 5.1. peakiuii. OK30- ¥ 3HAOTEPMHUUECKUE, PEAKIUH.
Cxopoctb OO6paTuMocTh peakiuii. XMMHYECKOE PAaBHOBECHE U €r0 CMELIEHHUE 1101 IeHiCTBUEM Pa3InUHbIX (pakTopoB
XUMHYECKUX (KOHLIEHTpaLUs peareHTOB WK IPOLyKTOB PEaKIMu, JaBJIeHHe, TEMIIepaTypa) Ul CO3JaHusl ONTUMANIbHBIX OK 01 OK 02
peaxkuui. YCJIOBHI MPOTEKaHUsl XuMUueckux npoueccos. [Tpunmun Jle atense OK 01 0K 02
XHMHYECKoe
paBHOBecHE IpakTHyeckoe 3ansiTue 9. Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33aHUi HA aHAIN3 (PaKTOPOB, BIHSIONINX Ha OK 01 0K 02

M3MCHEHHE CKOPOCTH XUMHUIECKOHN PEeaKIiy, B T.4. C MO3UIINN IKOJIOTHIECKH IIeIeCO00pa3HOTO OBEACHHS B OBITY

M TPYIOBOW AESITETHFHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0OPOBBS M OKPYIKAIOIIEH TPUPOIHON CPEIbI.




Pemenue OPAKTUKO-OPUCHTUPOBAHHBIX BHHaHI/Iﬁ Ha IPpUMCHCHHUC NPHUHIUIIA Jle-Illatenne JJI HAXOXKICHUA
HaIlpaBJICHUA CMCIICHUA PAaBHOBECHU A XUMHYECKOU pC€aKknuru U aHaJIn3 (baKTOpOB, BJIMAIONIUX Ha CMCIICHUEC
XUMHYCCKOI'0O paBHOBECHA

Pasnen 6. PacTtBopbl

Tema 6.1.
IlousiTue o
pacTBOpax

IPacTBOpeHue Kak (hM3UKO-XUMHUUECKHii riporecc. PacTBopsl. CriocoObI MPUTOTOBIICHHS PACTBOPOB.
IPactBopuMoCTh. MaccoBas 07151 pacCTBOPEHHOTO BeriecTBa. CMBICI MOKa3aTess NpeeabHO JOMYCTUMOM
KOHIICHTPAIINH U €r0 MCIIONF30BaHUE B OI[EHKE IKOJIOTHUECKO 0€30MacHOCTH.

[IpaBwTa H3KOTOTHIECKH EIeCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOM JEATEIHHOCTH B LIEJSX COXPaHEHUS
CBOETO 3/I0POBbSI U OKPY>KaIOIIEeH MPUPOAHON CPEIbl; OMMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeIeTICHHBIX BEIIECTB.

PerieHre MpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJJaHHid Ha PACTBOPHI, UCTIONb3yEMbIE B OBITOBON 1

MPOU3BOICTBEHHON JEATEIHLHOCTH YETIOBEKA

OK 01 OK 02 OK
07

Tema 6.2.
M cciaenoBanue
CBOJCTB PACTBOPOB

JlabopaTopHoe 3ansiTue S. «lIpuroroBieHue pacTBOPOBY.

[TpuroToBieHue pacTBOPOB 33aHHON (MAacCOBOM, %) KOHLEHTpaLUH (C MPAKTHKO-OPUEHTHPOBAaHHBIMHU
BOIIPOCAMH) U OIPE/ICNICHUE CPEbl BOJHBIX PACTBOPOB.

Penrenue 3aa4y Ha IPUTOTOBIICHHE PACTBOPOB

0K 01 0K 02 OK
04

IIpodeccnonanbHo-0

PHEHTHPOBAHHOE co/iepKaHue (coepKaHue MPHKIATHOTO MOTYJIs)

Paznea 7.

XuMusi B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJ0BeKa

Xumus B ObITY U
TMPON3BOACTBEHHOM
neATeJbHOCTH
ye0BeKa

Hogelimme nocTmXeHUs] XUMAYECKOI HAyKH M XUMUYECKO# TexHoaoruu. Posik Xxumun B obecrieueHnn
HKOJIOTMYECKOH, SHEPTeTHUECKON M MUILEBON 0€30MacHOCTH, pa3BUTHH MeIULMHEL [IpaBuiia noucka u aHaimsa
XUMAYEeCKOI HHPOPMAIIUH U3 PA3THYHBIX UCTOYHUKOB (HaydHas U y4eOHO-Hay4YHasl JUTEpaTypa, CpeIcTBa
MaccoBoi nH(opmanmu, cetb UHTepHeT)

OK 01 OK 02 OK
04 OK 07

IpaxkTuyeckoe 3ansitue 10-11.TTonck u aHamu3 KeHCOB O MPUMEHEHHN XUMHUECKUX BEIIECTB U TEXHOJIOTHH C
yaeToMm Oynyried mpodeccroHabHOMN IESITEIBbHOCTH 110 TEMaM: BaXKHEHIIINE CTPOUTENbHBIE MATEPUAIBL,
KOHCTPYKLMOHHBIE MAaTEPHAIIbl, KPACKH, CTEKIIO, KEPAMHKA, MATEPUAIbI JUIs dJICKTPOHUKH, HAHOMAaTEPHUAJIbL,
TEKCTHJIbHBIE BOJIOKHA, HICTOYHUKH YHEPTUH, OPraHMYECKHE U MUHEpaJIbHbIE YA00PEHUs, JeKapCTBEHHBIE
BEILIECTBA, ObITOBAsI XUMUSI.

3amura: [IpencraBnenne pe3yabTaToOB PEeLIeHUs KecOB B hopMe MUHHU-IOKIIAa ¢ Ipe3eHTalueH

OK 01 OK 02 OK
04 OK 07

IIpome:xxyTounas arrectanus no pucuuminae (JAuddepenuuposannsiii 3a4uer)

Bcero
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2. YcioBus peajin3ainuy NporpaMmsl 001eo0pa3oBaTe1bHOH THCHHUIIINHBI

2.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecredeHn 0

Jns  peanuzani  IPOrpaMmbl  IUCHUILIMHBI  JAOJDKHBI  OBITH  IIPELYCMOTPEHbI
CJIeyIOLIME CIENHUATIbHBIE TOMENIeHUs: Y4eOHbIH KaOMHET XUMHUM W/WIH Yy4yeOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne yueOHOro kaduHera (HArJISAAHbIC IOCOOHS): Ha0OPBI
IAPOCTEP’KHEBBIX MOJIEIEH MOJEKYd, MOJEIU KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBIX U CIOXKHBIX BEIIECTB W/MIIM KOJUIEKIIMH MOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJI U
MUHEpaJioB, TaOnuia MenaeneeBa, ydeOHbIe (QuiIbMbI, HHGPOBEIE 0O0pa3oBaTE/IbHBIC
pecypchl.

Texnnueckue cpeacrBa oO0y4YeHHsl:  KOMIIBIOTEP C YCTPOHUCTBAMHU
BOCITPOU3BEJICHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUNHAS
JI0CKa, YKa3Ka-Tpe3eHTep ISl MPE3CHTAIIH.

O6opynoBanmne Jadoparopyuu M Ppado4Yux MecCT JA00OPATOPHUHM: MEH3YpPKHU,
MUTIETKU-KANEIbHUIBI, TEPMOMETPbI, MHKPOCKOM, JyIbl, MPEIMETHbIE U TOKPOBHbIE
CTEKJIa, TUIAHILIETHI JJIsi KamelbHBIX peakiuil, (uibTpoBajibHas Oymara, MPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOp PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, IITATUBBI JUIsI POOUPOK; MEPHBIC IJIMHJPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKHU
nenutenbHble nuauHApuyYeckue (50-100 mut), ctynku ¢ mecTtukoM, (papdopoBbie yamiku,
MUHIETHI, QWIBTPEl OyMakHble, BaTa, Mapis, YacOBbIE CTEKJA, AJIEKTPOIUIUTKH,
71ab0opaTOpPHBIE ITATUBBI, CIUPTOBBIC TOPETKU, CIIUYKH, IPUOOP ISl TIOTYyUEHHUS Ta30B (UITU
MpoOUpKa C ra300TBOJHON TPYOKOI), AeprKaTenau sl MPOOUPOK, CKISHKHU JJIsi XpaHEHUs
PEaKTHUBOB, pa3IaTo4yHbIe JIOTKH; Xxumudeckue crtakadbl (50, 100 m 200 mi); mmaTenu;
MAHIIETHI; TUTEJIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaliMepsl), MepHbIe TpoOupku (Ha 10-20 mur)
u MepHbie Koiobl (25, 50, 100 u 200 mi), BoasHas OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC
MajJouKy; KOHWYeckue Koyobl /it TuTpoBanus (50 u 100 mi1); MHIUKATOPHBIE TIOJIOCKU JITIS
onpeneneHuss pH W craHmapTHas MHIMKATOpHAs IIKalla, YHUBEPCAIbHBIN WHIUKATOD;
nunetkd Ha 1, 10, 50 mu (wnm mozaropsl HA 1, 5 u 10 mit), OrOpeTKH IJisi TUTPOBAHMS,
memuimHackue mmpuibl Ha 100-150 mon, mabopaTopHbie W/uUinu aHAIUTAYECKHE Bechl, pH-
METpBI, CYIUIBHBIN mKad, U 1p. JabopatopHOe 000pyI0BaAHUE.

2.2. NudopMmanuoHHOEe 0OecniedeHHE PeaTu3auu NPOrPaMmMbl

1. JIma peanmusaruu  mporpaMMbl  OMOnIMOTEeYHBIM  (QoHL  OOpa3zoBaTEIHLHOM
OpraHM3alk JIOJDKEH WMETh IIeYaTHBhIC W/WIM JJIEKTPOHHBIE OO0Opa3oBaTelbHBIC U
WH(POPMAIMOHHBIE PECypPChl, PEKOMEHIOBAaHHBIC JIJISI MCIOJIB30BAaHUS B 00pa30BaTEIHLHOM
MpoIIEcce, HE CTapuie S5 J€T C MOMEHTA U3JaHHUS.

2. Pexomenayemple TieHaTHBIC W3JIaHUSA IO peaau3aluu  0011e00pa3oBaTEIbHON
JTUCIHMILTAHBI TTPEJICTABICHBI B METOAMYECKHX PEKOMEHIAIUAX TT0 OpraHu3alliid 00ydeHusI.
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OCHOBHBIE HCTOYHUKH

[Mabpuensn O. C., OctpoymoB N.I'., CnaakoB C. A. Xumus: 10-11 kiacc (6a30Bbiif
ypoBeHb) - : U3narenbctBo «IIpocBemenuey; 2023, c. 128.

Kypun A.A. Xumus, 10 - 11 AxkuuonepHoe o61miectBo "M3narenbcTBo
"I[IpocBemenue" Xumus. 10 kmacc. Meroaudeckoe nocooue. (Ilporpamma kypca
opranndeckoit xumuu 10 Kiacca st TOJTHOM cpeHel MIKOJIbI, 0a30BbId YPOBEHb. ABTOPBI:
D.E. Hudantses, I[1.A. OpxexoBckuit) / I1.A. OpxexoBckuii, JI.U. ITamkosa — M.: OO0
MO MHEMO3HMHA, 2019.

Xumus. 11 kmacc. Meroauueckoe nmocodue. (Pabouas mporpamma kypca xumuu 11
KJ1acca JiIsl TIOJIHOM cpeHel IMIKoJbl, 6a30BbIi ypoBeHb. ABTophl: E.E. Munuenkos, A.A.
Kypun, I1.A. OpxexoBckuit) / E.E. MunuenkoB, W.U. Ilponuna — M.: OO0 HOI]
MHEMO3HNHA, 2017.
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HNHuTepHeT-pecypehbl I BHEKJIACCHON W CAMOCTOSITEbLHON PadoThl
1. http: // gotourl.ru/ 4303
Caiit cozmepxaT 3JEKTPOHHbIE Y4yeOHbIEe U MH(OPMAIMOHHBIE MAaTEPUANIBI IS
IIKOJIbHUKOB U yuuTene. B HeM MOXHO HaWTH y4yeOHUKH, MYJbTUMEIHUa- MAaTEpUAIbL;
3a/layd  YCTYNHUTENIbHbIX SK3aMEHOB U OJUMIIMA]] C PEHICHUSIMHU.
2. http: // gotourl.ru/ 4304
CaliT 0 XMMHUU: KJIaCCUYECKUE YYEOHUKH, CIPABOUYHUKH , SHIMUKIONEAUU, TOUCK

OPTraHWYECKUX U HEOPraHWYECKUX PEaKUUl, COCTABJICHHUE YPABHEHUM pEaKLUU.
3. http: // gotourl.ru/ 4305
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https://znanium.com/catalog/authors/gabrielan-oleg-sergeevic
https://znanium.com/catalog/authors/ostroumov-igor-gennadevic
https://znanium.com/catalog/authors/sladkov-sergej-anatolevic

Hay4yHo-nonmymisipHbIfi TPOEKT «IJEeMEHThl OoJbllIoN Hayku». HoBocTn Haykw,
KHUTH, HAy4YHO-TIONMYJISIPHBIE CTaTbU, JEKIWU, SHIIUKJIONEIUU.

4. http: // gotourl.ru/ 4306

Cailt Hay4dHO-TIONYJISIpHOTO JKypHana «lloTenuuany.

5. http: // gotourl.ru/ 4307

CallT Hay4yHO-TIOMYJIIPHOTO >KypHana «XUMHUS U KU3HbBY.

6. http: // gotourl.ru/ 4310

HNudopmanimonHple Mateprasibl 00 OJUMIHUAAAX.

7. http: // gotourl.ru/ 4313

Hanexnas cnpaBouHass mHGOpMAIMS O XMMHYECKUX DIJIEMEHTaX W MX CBOWCTBAaX.

8. http: // gotourl.ru/ 4314

PycCKOsI3bI1YHBINM CaWT O CBOWCTBAxX ITPOCTHIX BEIIECTB.
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3. KoHTpoJIb U OLIeHKA Pe3yJIbTATOB OCBOCHUSA 0011€00pPa30BaTeIbHON JUCHUILIUHbBI

KonTponb u oneHka pe3ynbTaToB OOYYEHHS! OCYHIECTBISECTCA MPENOAaBaTeNieM B
MpoIiecce MPOBEACHUS MPAKTUYCCKUX 3aHATUNA W 1a0OpaTOpHBIX PabOT, TECTHPOBAHUSA, a
TaKXe BBIOJTHEHUS O0YyYaIOIUMUCS UHIUBUIYAIbHBIX 3aJaHUMN, IPOEKTOB, UCCIICI0OBaHUMN.
Pe3ynbTaThl 00y4YeHHUsI OMNpPENENSAIOT, YTO OOydYaroliuecs IOJDKHBI 3HaTh, MOHUMATh M
JEMOHCTPUPOBATH 10 3aBEPIICHUH U3YyUEHUS TUCITUTIINHBIL.

Jns  gopMupoBaHuUsl, KOHTPOJS M OLEHKH pPE3yJbTaTOB OCBOEHUS Yy4eOHOM
JTUCIUIUIMHBI UCIIOJIb3YETCS CUCTEMa OLICHOYHBIX MEPOIPHUSATUH, MpeacTaBisiomas coOomn
KOMIUJIEKC Y4YEOHBIX MEpPONPUSITHI, COTJIacOBaHHBIX C pe3yJbTaTaMd OOydYeHUs U
chopmynupoBanHbix ¢ yaetom G@I'OC CO0 (mpeameTHbIe pe3yabTaThl MO AUCIUIUIMHE) U
OI'OCCIIO.

Ne | OK/MNK Moayne/Pazpen/Tema PesynbTaT 06yueHus Tunbl OLEHOYHBIX MEPONPUATUIA

I OcHoBHoe coaepXaHue

1 Pazaen 1. OCHOBHbI ®opmMmynupoBaTb 6a3oBble
CTpO€HMUs BeLlecTBa MOHATUSA N 3aKOHbI XUMUN
1.1 oko1 CTpoeHune aToMOB CocTaBnsTb XMMU4yeckume 1. Tect «CTpoeHue aToMOB

XMMWYECKMX 3/1IeMEHTOB U (OpMYyJibl COeAMHEHU B XMMWYECKMX 3/1IEMEHTOB 1 NpMpoaa

npupoAa XMMmM4eckomn COOTBETCTBUM CO CTEMEHLID  XMMUYECKOM CBA3N».

CBA3MU OKMCNEHNA XMMNYECKNX 2. 3apgaum Ha cocTaBfieHue
3/1IEMEHTOB, UCX0AS U3 XMMUYECKMX pOopMy ABYXaTOMHbIX
Ba/IEHTHOCTU " coeanHeHun (oKcmMAaoBs, cynbdnaos,

3NEeKTPOOTPULLIATENIbHOCTHU rmapvaos v T.m.).
3.3a4aHusg Ha ucnonb3oBaHue
XUMUYECKON CUMBOJIMKM U HA3BaHUM
COeIMHEHUI MO HOMEHKaType
MeXAyHapoAHOro cok3a
TEOPETUYECKON M NPUKNAAHON XNMUN
M TpMBMaNbHbIX Ha3BaHUN ANS
COCTaBNEHUSA XUMUYECKMX DOPMYN
ABYXaTOMHbIX coeAuMHeHMn (OKCMA0B,
CynbdpuaoB, rmMApuaoB U T.M.) U
APYTMX HeOpraHM4Yecknx coegmHeHun
OTAEeSNbHbIX KNaccos

1.2 OK 01 Mepuvoanyecknin 3aKoH U XapakTepu3oBaTb 1. Tect «MeTannunuyeckue /
OK 02 Tabnuua 4.U. XUMNYECKNE SN1EMEHTLI B HeMeTaNIMyeckme CBOMCTBA,
MeHgeneesa COOTBETCTBUM C UX 3/1eKTPOOTPMLATESNTIbHOCTb U
NONIOXEHNEM B CPOACTBO K 3/IEKTPOHY XMMUYECKMX
nepuvoanyeckon cucreme 3/1EMEHTOB B COOTBETCTBME C UX
XUMWYECKMX 3/IEMEHTOB 3N1EKTPOHHbIM CTPOEHMEM U
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OK/MK

Monayas/Pa3znen/

Tema

Pe3yabTar
00y4eHus

Tunbl oleHOYHBIX
MepONpUATHH

J[.1. MenneneeBa

[MOJIOKECHHEM B
MEePUOINUECKON CUCTEME
XUMHUYECKHUX 3emeHToB 1. 1.
MemngeiaeeBay.

2. [IpakTueckue 3a1aHus Ha
YCTAHOBJIEHHUE CBSI3H MEXKY
CTPOEHHUEM aTOMOB
XUMHAYCCKHX DJICMCHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
PJIEMEHTOB U UX COCAUHECHUM
B COOTBETCTBUM C
nosiokenueMm llepuonnueckon
CHCTEME.

3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3a1aHUS Ha
XapaKTEePU3aLHIO
XUMHYECKHUX AJICMEHTOB:
«Metannudeckue /
HEMETAJJIMYECKUE CBOMCTRBA,
PJIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K AJIEKTPOHY

Pasznea 2.
XHUMHYECKHe
peakuuu

Xapakrepu3oBathb
TUIIBI XUMUYECKUX
peakuum

KonTpoabHas padora
«CTpoeHue BelecTsa u
XHMU4YeCKHe peakunm)

OK 01
OK 04

THUnel XUMHYECKUX
[peaKkuii

CoCTaBJISITh pEaAKIIUU
COCIMHEHUS,
pasyioKeHus, OOMeHa,
3aMEICHUS,
OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIIBLHBIC
peaKIu

1. 3aJa4y Ha COCTABJICHUE
YPaBHEHUW pEAKLIUM:

- COCJMHEHUS, 3aMEIIICHUS,
pasyioKeHus, 0OMEeHa;

- OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEaKITUN
C UCIIOJIb30BaHUEM METO/1a
PJICKTPOHHOTO OajaHca.

2. 3a/1a4M HA pacyeT MaccChl
BeIleCTBA UM 00BEMA

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MaccCe
Wi 00bEMY OJHOTO U3
Y4aCTBYIOIIUX B PEAKIIUU
BEIIECTB; PACYETHI MACCHI
(00BéMa, KoJIMYeCTBa
BELLIECTBA) IPOJYKTOB
peakIuu, eciau OJIHO U3
BEIIICCTB UMEET
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oK/nK Moaynb/Pa3nen/Tema
Ne |

2.2 dnekTponuTuyeckas
anccoumaumst 1 UOHHbIN

obMeH

3 Pasagen 3. CtpoeHue 1
CBOWCTBA
HeopraHM4yecKux
BELLEeCTB

3.1 OK 01 Knaccudukaums,

MK.. HOMeHKnaTypa u
CTpoeHue
HeopraHn4yeckmnx
BELLECTB

3.2 OK 01 DU3NKO-XxnMnyeckue

OK 02

K. CBOWCTBA
HeopraHn4yeckmnx
BelWecTB

PesynbTaT 06y4eHus

CocTaBnsATb YpaBHEHUS
XMMUYECKMX peakumm
WOHHOro obMeHa C yyactmem
HeopraHnyeckmnx BeLLecTB

WUccnepoBaTtb CTpoeHME w
CBOWCTBA

HEeOopraHM4ecKmnx BeELLECTB

Knaccuduumnposatb
HeopraHMJeckue BelLecTBa
B COOTBETCTBUM C UX
CTpOEHUueM

YcTaHaB/AMBaTb 3aBMCUMOCTb
PUN3NKOXMMUYECKNX CBONCTB

HEOpPraHM4eckunx BelecTs OT

CTPOEHUNS aTOMOB U
MOJIEKY/1, @ TaKxe Tuna
KPUCTaNIMUYecKon peLleTkm

TWNbl OLEHOYHbIX MEPONPUATUIA

npunMecun

1. 3apaHusa Ha cocTaBrieHue
MOJIEKYNIIPHBIX U MOHHbIX peakuni C
y4yacTMeM KUCI0T, OCHOBaHUM n
CoJieN, yCTaHOB/IEHNE U3MEHEHUS
KWCNOTHOCTU cpeapbl

2. JlabopaTtopHasa paboTa "Tunebl

XUMUYECKNX peakuun"

KoHTponbHas paboTta
«CBOMCTBa HEOpPraHU4YeCKnx
BELLECTB»

1. TecTt «HOMeHKNaTypa 1 Ha3BaHue
HeopraHM4YecKMx BeLLecTB UCXOAS U3
X XUMUYECKOM DOpMYybl UK
COCTaB/IeHNe XMMNYECKON hopMy bl
NCcXoas U3 Ha3BaHMSA BewecTsa no
MeXAYHapoAHOM UNn TpUBManbHOM
HOMeHKNaType».

2. 3ajaum Ha pacyeT MaccoBoi AoNun
(Macchbl) XMMUYeCKoro
aneMeHTa(coeanHeHUs)B
Monekyne(cmecu).

3. MNpakTnyeckue 3agaHuns no
Knaccugukaumm, HoMeHknaType m
XMMWYeCcKMM popmynam
HeopraHM4yeckKnx BeLlecTB
pPa3/INYHbIX K1AacCOB.

4. MNpakTnyeckue 3agaHnsa Ha
onpeneneHne XMMn4eckom
@KTMBHOCTM BELLECTB B 3aBMCMMOCTHU
BUAA XMMMYECKOWN CBSA3M M TMNa

KpUCTanIM4yeckon pelleTkm

1. Tect «OCO6EHHOCTN XMMNYECKNX
CBOWCTB OKCMAOB, KNC/OT,
OCHOBaHu, aMdOoTEPHbIX
rMApPOKCUAOB U CONnen».
2. 3apaHug Ha cocTaBneHue
YpPaBHEHMN XMMUYECKNX peakunii C
y4yacTneM NpocCTbiX U COXHbIX
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oK/nK Moaynb/Pa3snen/Tema PesynbTaT 06yueHus TWNbl OLEHOYHbIX MEPONPUATUIA
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oK/nK Mopynb/Pa3nen/Tema PesynbTaT 06y4eHus Tunbl OLLEHOYHbIX MeponpusiTuii
Ne |

HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJLIOB
¥ aM(OTEpHBIX FITEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUU ¥ aM()OTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUSI.
3. IlpakTHKO-OpUEHTHPOBAHHBIC
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPTraHMYECKUX BEIIECTB

33 ok o1 NoeHTndpunkaums UccnepoBatb 1. MNpaKTMKO-OpMEeHTUPOBaHHbIE
OK 02 KayeCTBEHHble peakuumn 3a4aHunsa Nno COCTaB/IEHUIO
OK 04 HeopraHnaeckux HeopraHM4YecKkux BeLLECTB XUMUYECKUX peaKUNIN C y4aCcTUEM
BelLeCTB HeopraHM4eckux BELLECTB,
MCNOJIb3yEMbIX AN NX
naeHTUdnKauunm.
2.JlabopaTtopHas paboTa:
"MaeHTUdMKauna HeopraHNMUYeCcKnx

BeLlecTB"

4 Uccnenosath ctpoenne  KonTponbHas pabota
Y CBOMCTBA «CTpoeHHe U CBOMCTBA

Paznen 4. Ctpoenue u
_ OpPTaHMYECKUX BEIIECTB  OPraHMYECKHX
CBOMCTBA OpPraHUYIECKHX
BEIIECTB)

BEIICCTB

41 ok o1 Knaccudgumkaums, KnaccudwnumposaTb 1. 3apaHuna Ha cocTaBneHune
nK... CTpOeHue 1 OpraHuyeckue BelwecTBa B Ha3BaHWIM OpraHNYecknx CoeanHeHnmn
HOMeHKnaTypa COOTBETCTBUU C UX no TpMBMANIBHOW UN
OpraHuyeckmx BeLlecTs CTpOeHueM MeXAyHapOoAHOW CMCTeMaTUYECKOM
HOMeHKaType.
2. 3ajaHuns Ha coCTaBfIeHME MOJIHbIX
N COKpaLLeHHbIX CTPYKTYPHbIX
¢dopMyn opraHMyeckmnx BeLLeCcTB
OTAENbHbIX K1aCCOB. 34
3. 3agayn Ha onpegeneHue
npocrerniwen hopMybl OpraHU4YeCcKomn
MOJSIeKY/bl, NUCXOASA U3 DIEMEHTHOrO



oK/nK Moaynb/Pa3snen/Tema PesynbTaT 06yueHus TWNbl OLEHOYHbIX MEPONPUATUIA
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N9|

4.2

4.3

5

oK/nK

OK 01
0K 02
OK 04
nK...

OK 01
OK 02
0K 04
nK...

0K 01
0K 02
nK...

Mopynb/Pa3nen/Tema

CsoWicTBa
coeAuHeHun

NaoeHTndunkaumns
OpraHMYecKux BELLEeCTB,
MX 3HaYeHMEe U
npUMeHeHne B 6bITOBON U
NpOM3BOACTBEHHOW

AeATENbHOCTUN YesioBeEKa

Pasgen 5.
KuHeTtnueckue un
TepMoagnHaAMMUYeCcKue
3aKOHOMEPHOCTU
npoTeKaHus
XUMUYECKUX peaKLui

CKOpPOCTb  XMMUYECKUX
peakumit. Xumuueckoe
paBHoBecue

PesynbTaT 06y4eHus

OopraHmn4yeckmnx YcTtaHaBnuBaTb

3aBUCUMOCTb HU3NKO-
XUMNYECKNX CBONCTB
OpraHmMyecKknx BewecTs oT
CTPOEHUSA MOJIEKY

MccnepoBatb KavyeCTBEHHbIE

peakunn opraHn4ecKunx
CoeAVHEHW OTAeNbHbIX
K1accoB

XapakrepusoBaTb BANAHUE

pas3nn4yHbIX (haKTOPOB Ha
paBHOBECUE N CKOPOCTb
XUMUYECKUX peaKLui

XapakTtepusoBaTb BINSHUE

KOHLIEHTpaLuuu
pearvpyoLwmnx BeLecTs 1

TeEMNEpPaTypbl Ha CKOPOCTb

XUMUNYECKUX peaKu,mZ

XapakTepu3oBaTb BAUSIHWUE

M3MEHEHNA KOHUEHTPpauUnn

BELWECTB, peakunmn cpeabl u

TWNbl OLEHOYHbIX MEPONPUATUIA

1. 3apaHna Ha cocTaBneHne
YPaBHEHUN XUMUYECKUX peaKkumin C
y4yacTveM opraHm4yeckux BeLLecTB Ha
OCHOBaHWKM UX COCTaBa U CTPOEHUS.
2. 3af4aHua Ha cocTaBeHune
YPaBHEHUN XUMUYECKUX peaKkumi,
WNNOCTPUPYIOLLNX XMMUYECKNe
CBOMCTBaA C YY4ETOM MEXaHM3MOB
NpOTEKaHUS AaHHbIX peakunii un
reHeTUYeCKOoM CBA3M OpraHnyecknx
BELLEeCTB pa3HbIX K/1accoB.

3. PacueTHble 3apgaum no
YPaBHEHMSAM peakunii ¢ ydactmem
OpraHM4yecKkux BeLecTs.

4. JTabopaTopHas paboTa
"MpeBpalLeHns opraHnyecknx
BeLLeCcTB Npu HarpeesaHun"

1. MNpaKTUKO-OpUEHTUPOBAHHbIE
3a4aHus Mo COCTaBNEHUIO
XVMWYECKMX peaKkLunin C y4acTmem
OpraHm4yecKkux BeLwecTs, B T.u.
NCNOJIb3yEeMbIX 415 NX
naeHTndunkauum B 6biTy 1
MPOMbILL/TIEHHOCTMW.
2.JlabopaTtopHas paboTa:
"MaeHTUdmKauna opraHn4yeckmnx

COeIMHEHUWN OTAENbHbIX KnaccoB"

MpakTMKO-OpUEHTUPOBAHHbIE
TeopeTnyeckue 3ajaHus Ha aHanms
(aKTopoB, BAUSAIOLWMX HA N3MEHEHME
CKOPOCTU XMMUYECKOW peaKLmi.
MpakTMKOOPUEHTUPOBAHHbIE
3aaHuUg Ha NpUMEHeHMe NpuHumMna
Ne- WaTenbennsa HaxoXaeHus
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oK/nK Moaynb/Pa3snen/Tema PesynbTaT 06yueHus TWNbl OLEHOYHbIX MEPONPUATUIA
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Ne | oK/nkK

6.1

6.2

II

OK 01
0K 02
fiK...
OK 01
OK 04
fiK...

MpodeccnoHanbHO-OpUEHTUPOBaHHOE coaepXaHue (coaepXkaHue

OK 01
0K 02
0K 04
0K 07
[K...

Mopynb/Pa3nen/Tema

Pazpen 6. PacTtBOpbI

[MoHaTMe o pacTBopax

PesynbTaT 06y4eHus

TWNbl OLEHOYHbIX MEPONPUATUIA

TeMnepaTtypbl Ha CMelWeHWe HanpaB/leHnd CMeLWeEHNA

XUMNYECKOIro paBHoOBeCKUsa

WccnepoBaTb WUCTUHHBbIE
pacTBOpbl C 3afaHHbIMU
XapaKTepucTukamm

Paznnyatb WUCTUHHbIE

pacTBopbl

WccnepoBaHne cBOMCTB MWccnepoBaTb  (U3MKO-

pacTeBopoB

Paspnen 7.

Xumuns B 6bITy U
NMpou3BOACTBEHHOM
DeATeNnbHOCTN YenoBeka

Xumunsa B 6bITY 1
NMpoOn3BOACTBEHHOMN
AeATeNbHOCTUN YenioBeka

XUMUYECKME  CBOWCTBA

NCTUHHbIX paCcTBOpPOB

OueHuBaTb NocneaAcTBus
6bITOBOW U
Mpon3BOACTBEHHOW

AEATENBHOCTU YENOBEKA C

Mo3uULMIA 3KOoNorMyeckomn
6e3onacHocTH

OueHnBaTb NOCNEACTBUS
6bITOBOM 1
NMpoOn3BOACTBEHHOMN
AessTenbHOCTUN YyenoBeka C
MoO3MLUMIN 3KOIOrMYECKON
6e3onacHocTn

paBHOBECUS XMMUYECKON peakunm u
aHanus (akTopoB, BAUSIOWNX Ha
CMelleHNe XMMMUYECKOro paBHOBECHS

1. 3agauun Ha NpuUroToBsieHue
pacTBOpoOB.

2. NpaKTUKO-OpNEHTUPOBAHHbIE
pacyeTHble 3a4aHns Ha AUCMEPCHbIe
CUCTEMbI, UCNOJSIb3yeMble B 6bITOBOM
M NPOU3BOACTBEHHOW AeSATEe/IbHOCTU

yenoBeKa

NabopaTtopHas paboTta
"MpurotoBneHne pacTtBopoB”

NpUKNaQHOro Moayns)
3awumTa Keica (c yyetoM byayuien
npodeccnoHanbHoM

DeAaTeNbHOCTH)

Keic (c yueTom byayuien
npodeccuoHanbHOM
0eaTenbHOCTN)
BO3MOXHble TEMbl KENCOB:

1. MoTtenneHne knnMata u
BbICBOGOXAEHME Tra30BbIX
rmapaToB CO AHA OKeaHa.

2. byaywwme maTepunansl gns asma-,
MaLlmMHO- N NpUHOPOCTPOEHUS.

3. HoBble maTepunansl ans
CONHeYHbIX 6aTapei.

4. JlekapcTBa Ha OCHOBe
pacTuUTeNbHbIX NpenapaTos 38



oK/nK Moaynb/Pa3snen/Tema PesynbTaT 06yueHus TWNbl OLEHOYHbIX MEPONPUATUIA
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oK/nK Mopynb/Pa3nen/Tema PesynbTaT 06y4eHus Tunbl OLLEHOYHbIX MeponpusiTuii

5. JIucT U3MEeHEeHU ¥ 10T0JTHEHNH, BHECEHHBIX B pa004yl0 MporpaMmmy

No HU3MCHCHUA, JaTa U3MCHCHUA, No CTpaHHUIIbl C ©'SMCHCHUCM

BbLJIO CTAJIO

OcHoBaHUe:

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHUA

No HU3MCHCHUA, JaTa U3MCHCHUA, No CTpaHHIbl C U'BMCHCHUCM

BbLJIO CTAJIO

OcHoBaHUe:

IToamuce nuia, BHECIIETO U3MEHECHUS

No u3menenus, nata n3sMeHeHusi, Ne CTpaHHUIIbl C U3MEHEHUEM
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OK/TIK a3faen/leMa PeBynbTat oby4yenHns OLIEHOUHBIX MEPOMPUATUIA
"’ BBITEO A Y Y CTANHO™ porp

OcHoBanue:

HOI[HI/ICI) Jnna, BHCCIICTO U3MCHCHU A
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