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| Oomas xapaktepuctika padoyvei nporpammel 001eodpa3zoBaTenbHON
JHCHUTUTMHBI

U IpYKTYpa M codepiKadue o01eodpazoBaTenbHOH IUCHUTIHHEI

1N CIIOBHS peaiid3aliy porpaMmel 00111e00pa3oBaTeIbHOM JTHCLUIITHHBI
4 N OnTpoih M OLEHKA Pe3yIbTATOB OCBOCHUS 00111e00pa30BaTE/IbLHOM

G T HBI

o lneT u3Menenil M 10NoTHeHWH, BHeCeHHBIX B padouylo [porpaMmy



1. O0wmas xapakrepucTuka padoueil mporpamMMsl 0011e00pa3oBaTeIbLHOM
AUCHUNIMHBI

1.1. MecTO0 JAMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(ecCHOHAIBLHOI

o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenpHas AUCUUIUIMHA «XUMHs» U3ydaeTcs Ha 0a30BOM YpPOBHE B
o011eo0pa3oBaTeIbHOM IIUKJIE y4eOHOr0  IUIaHa  OCHOBHOM  mpodeccHOoHaNbHOMN
oOpazoBarensHO# mporpamMmbl 40.02.02 TIpaBooxpaHuTeIbHAS ACSITEIBHOCTD.

[TpuknanHoii Moaysb BKJIOYaeT oAWH pazaen. Pazgen 7 «Xumus B ObITYy U
MIPOU3BOJICTBEHHOW JEATEIHLHOCTH YEJIOBEKA» pEaM3yeTcsl Ha Marepuaje KeicoB,
CBSI3aHHBIX C DKOJIOTMYECKOH O€30MaCHOCTBIO M OIICHKOM ITOCJIEICTBHI OBITOBOM M
MPOU3BOJCTBEHHOM JIESATEIBHOCTH, MO OTpacisM Oyayumed npodeccuoHanbHOU
JEATEIIbBHOCTH O0y4aroIIuXCsl.

1.2. lesu v IuIaHUPYyeMble Pe3yJIbTaThl 0CBOEHUS AUCIHUILINHBI

1.2.1. Ieau u 3aga4y JUCHUATIMHBI

@OopMHUPOBAaHUE Yy CTYIECHTOB IPEICTABICHUS O XHUMHUYECKOW COCTAaBISIOLIEN
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA KaK OCHOBBI MPUHSITHUSL PEIICHUM B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MOBEICHUS B IPUPOJIHOU Cpe/ie.

3agaum JUCUUIIMHBI:

1) chopMupoBaTh MNOHMMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXAIOIIEH cpene, LUEJOCTHOM HAYYHOM KAapTHHBI MHpA,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJATH (HOPMYJIBI HEOPTAHUYECKUX U OPraHUYECKHUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHATh UX CMBIC], HHTEPIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopMuUpoBaTh  HaBBIKM  MPOBEACHUS  MNPOCTEUINNX  XUMHUYECKHUX
HKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOIOCHUEM TIPaBUI O€30MaCHOTO OOpaIieHus
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIIOJIB30BaTh WH(POpPMAIMI0O XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMHUpPOBATH YMEHUS TPOTHO3UPOBATH MOCIEACTBUS CBOCH JCSITEIIBHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMHrpoBaTH TOHUMAHUE 3HAYUMOCTU JTOCTHKEHUM XUMUUECKON HAYKH U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.



1.2.2. [Tnanupyemsbie pe3yabTaThl OCBOCHUS 00IIe00pa30BaATEIHbHON TUCITUTITMHBI

B cooTBeTcTBUU ¢ ®I'OC CIIO u Ha ocHOBE DPI'OC CO00

1.2.3. ®opmupyemsbie OK.



Kox n

Ilnanupyemble pe3yJbTAaThl 0CBOCHHUS AU CIHUNIUHBI

COLMAILHON HAIIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUHPOBATH,
[IAHUPOBATH M CAMOCTOSTENFHO BBITIOIHSITH TAaKyIO
eSITEIbHOCTD;

- HHTEpEC K Pa3InyHbIM chepaM npodhecCHOHaIbHOIM

e TeNbHOCTH.

Osinanenue YHHBEpCAIbHbIMU Y4eOHBbIMHU
Mo3HABaTeJIbHbIMH JeficTBUAMMU: a 0a30BbIe JJOTHYeCKHe
neicTBus:

- CAMOCTOSITENTEHO (bopmynupoBartb u
AKTYaIM3UPOBaTh MPOOJIEMy, PacCCMaTPUBATh €€ BCECTOPOHHE;
- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(UKauu U 0000IEHUS;

- OTPEACIIATH LIENU IEATENBHOCTH, 3a7aBaTh NapaMeTphl U
KPUTEPUU UX JTOCTHKECHMUS;

- BEISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B

[pacCMaTpUBACMBIX SBJICHUAX,

HAMMEHOBAHME

OpMHPYeMbIX
(bopmupy . Oomme JncounanHapHbie
KOMIIeTeH L Mii
OK 01.
BriOupath
CIIOCOOBI
PEIICHN 337141 - BJIQJETh CUCTEMOM XMMHMYECKHMX 3HAHMM, KOTOPAsk BKIIFOYAET:
Hpg‘beCCHOHaﬂI’ OCHOBOIIONIArakOIIUE MOHATHS (XMMHYECKHI 2JIEMEHT, aTOM, SJIEKTPOHHAS
Hou B yacT TPY0BOr0 BOCIMTAHMUS: 000JI0YKa aTOMA, p-, 6-21EKTPOHHBIE OPOMTAIIM ATOMOB, HOH, MOJIEKYJIA,
ACATCIBHOCTH - TOTOBHOCTH K TPy, OCO3HAHHME LIEHHOCTH MAaCTEPCTBA, BAJICHTHOCTD, JJIEKTPOOTPUIIATEILHOCTh, CTENICHh OKUCIICHHUS, XUMUYECKast
HPUMCHHUTEIBHO K 1y ionroue; CBAA3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIN 00BEM, YIIIEPOHBIN CKEJIET,
a3 T HBIM - TOTOBHOCTH K aKTUBHOM J€ATEILHOCTH TEXHOJIOTHYECKON M [(DYHKIMOHAIbHAS TPYIINA, PAJuKall, H30MEPHs, K30MEPHI, TOMOJIOTHUYECKHM PSII,
KOHTEKCTAM

TOMOJIOTH, YTJIEBOJIOPOABI, KUCIOPO/I- M a30TCOAEPKAIIUE COCTUHEHUS,
OHOJIOrMUYECKH aKTUBHBIC BEIEeCTBA (YTJICBOIbI, KHUPBI, OCIIKN), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJIISIPHBIE COSTNHEHVIS,
KPUCTAIUTHYECKAS PeIIeTKa, THUIThl XUMUYECKUX peaknuii (OKUCIUTEIhHO--
BOCCTAaHOBUTENIBHBIE, DK30-H SHIOTEPMUYECKHE, PEAKIIMH HOHHOTO 0OMEHa),
[PaCTBOD, MEKTPOIUTHI, HEANEKTPOIUTHI, SEKTPOITUTHIECKAS TUCCOITUAITHS,
OKHCIIUTENb, BOCCTAHOBUTEH, CKOPOCTh XUMHYECKOHN PEaKITu, XUMHIECKOE
[pPaBHOBECHE), TECOPUH U 3aKOHBI (TEOPHUS XUMHUIECKOTO CTPOCHHS OPTaHUIECKHUX
BemecTB A.M. byTinepoBa, Teopust 3JEKTPOTUTHICCKON TUCCOTHAIIHH,
nepuoanueckuii 3akoH .M. MenneneeBa, 3akoH COXpaHEHHS MacCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHIH, (PAKTOIOTHIECKHUE CBEICHUS O
CBOICTBAX, COCTaBE, MOJIYICHUH U OE30ITACHOM HCIIOIH30BAHUH BaKHEHTITIX
HEOPTraHUMYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOM
IesITeIbHOCTH Y€JI0BEKa;

- YMETh BBISIBIISITh XapaKTepHbIE MPU3HAKN U B3aMMOCBSI3b U3YICHHBIX MIOHATHH,

IMIPUMCHATH COOTBETCTBYIOIIUEC IMOHATHUA IIPHU OITMCAHUU CTPOCHUSA U CBOMCTB



- BHOCUTb KOPPEKTUBBI B CATECILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJILTATOB IICJIIM, OLICHUBATh PUCKH
[OCIICICTBUN ICATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH
PKH3HEHHBIX Tpo0OIeM

0) 0a3oBbIE HCCIEI0BATEILCKUE JI€HCTBUA:

- BJIQJICTh HABBIKAMH yUEOHO-HCCIICI0BATEILCKOM 1
[IPOCKTHOM JAESITEIbHOCTH, HABBIKAMH Pa3peILICHHUS
pooIeM;

- BBISIBJISITH TPUYUHHO-CIICJCTBCHHBIC CBS3H U
AKTYaTM3UPOBATh 33]1a49y, BBIJBUTATh TUIIOTE3Y €€
pCIICHHS, HAXOAUTh apTyMEHTHI JIJIsI JIOKA3aTeNILCTBA
CBOUX YTBEP>KJICHMM, 33/1aBaTh NTapaMETPbl U KPUTEPUU
[PEIICHUS;

- AaHATM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a]1a91
pe3ybTaThl, KPUTHYECKH OIEHUBATH MX JIOCTOBEPHOCTD,
IIPOrHO3UPOBATH USMCHCHHUEC B HOBBIX YCIIOBHAX;

- YMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO U
MPaKTUYCCKYIO0 00IaCTH KHU3HECITEIbHOCTH;

- YMETh HHTETPUPOBATDH 3HAHUSA U3 PA3HBIX IPEAMETHBIX
o0acTei;

- BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHATIBHBIC
[MOXOABI U PELICHHUS;

- CIIOCOOHOCTh MX HMCIIOJIB30BaHUS B TI03HABATEIILHON U
COIMAITLHOU TIPAKTHKE

HEOPraHWYECKUX U OPTaHUYECKHX BEIECTB M UX NPEBPAICHHMN; BBISBIIAT
B3aMMOCBS3b XUMUUECKUX 3HAHUHN C MMOHATUSMHU U TPEACTABICHUSIMH IPYTHUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETb HCIIOJIb30BaTh HANMEHOBAHMS XUMUUYECKUAX COETUHEHNIN MEXTyHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIATHON XUMHH U TPUBUAIIBHBIE HA3BaHUS BaXKHEHUIIINX
BEIICCTB (ITUJICH, alleTHJICH, MIIHLEPUH, (eHOI, GopMaiblIeru, YKCyCcHas: KUCIIOTa,
TJINLWH, YTapHBIA ra3, yIIIEKUCIBIA Ta3, aMMHaK, ralieHas NU3BeCTh, HeraleHas
M3BECTh, IUTHEBAS COJA U APYTHX), COCTABIATH (YOPMYIIbI HEOPTaHMUECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHHSI XUMUYECKUX PEaKIUi, OOBACHSITH X CMBICIT;
MOTBEPKIaTh XapaKTepHbIE XUMHUECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
DKCIEPUMEHTaMH M 3aIIUCSIMU YPABHEHNN XUMHUYECKUX PEAKIIHN;

- YMEThb YCTaHaBIMBAaTh NPUHAAJIEKHOCTh H3YUEHHBIX HEOPTaHUUECKUX U
OpraHMYEeCKUX BEUIECTB K ONpeeeHHBIM KaccaM U rpyIaM CoeIUHEeHu,
XapaKTepH30BaTh X COCTAaB U Ba)KHEHIIINE CBOMCTBA; OMPEAEIATh BUABI XUMUYECKAX
CBsi3ell (KOBaJICHTHAs!, NOHHAsI, METAJNTNYECKasl, BOJOPOIHAS ), TUIIBI KPUCTATITMUECKUX
[PEIIETOK BEIIECTB; KIACCUPUIINPOBATh XUMUYECKUE PEAKIINH;

- copMUpOBaTh NPEACTABICHUS: 0 XMMHYECKOH COCTABIIIONIEH
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B [IO3HAHUU SIBJICHUI IPUPOABI, B
(hOopMHPOBaHNH MBIIIICHUS M KYJILTYPBI TUYHOCTH, €€ (DYHKIIMOHAIBHOM
rpPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIIeHUsT TPAKTHUECKHX 3a/1a4 U SKOJIOTHUECKU
000CHOBAaHHOT'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpene;

- YMETh IPOBOJUTH PACUETHI 10 XUMHUYECKUM (POPMYJIaM H yPaBHEHUSIM XHMHUYECKUX
[peaKIuii C UCTIONIb30BaHHEM (PU3MYECKHUX BEITHYHH, XapaKTEPU3YIOINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra30B, KOJIMYECTBA
BELIECTBA; NCIOIB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS IS IPUHATHS PEILICHUI B

KOHKPETHBIX )KU3HCHHBIX CUTYyalluAX, CBSA3AHHBIX C BEIICCTBAMU U UX ITPUMCHCHUEM



OK 02.
Mcnonbs3oBaTh
COBpEMEHHBIE
cpencTBa
Movcka,
AHAINM3a U
MHTEPIPETALNH
WHGOPMAIUH U
MHQOPMAIOHH
bIC TEXHOJIOTUU
IS
BBITTOJTHEHHS
3agad
mpoeccrHoHab
HOW

e TeNbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT'0 TO3HAHMS:

- c(hOopMHPOBAaHHOCTH MHUPOBO33pEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHS HAYKU U OOIECTBEHHON MPaKTHUKH,
OCHOBAHHOTO Ha Juaiore
CII0COOCTBYIOIIETO OCO3HAHUIO CBOET0 MeCTa B
[OJIMKYJIbTYPHOM MUDE;

- COBEpPLIECHCTBOBAHHE SI3BIKOBOI M YMTATEIbCKON
KyJbTYpbI KaK CpeICTBa B3aUMOACHCTBUS MEXTY
JIFOABMU M IO3HAHUSI MUPA;

- OCO3HAHUE LIEHHOCTH HAYYHOU JeSTeNbHOCTH,

KYJBTYD,

rOTOBHOCTh OCYILECTBIIST MPOCKTHYIO "
MCCIIEZIOBATEIILCKYIO IESITEbHOCTh HHANBHUIYIEHO

U B TPYIIIIE;

OBnaneHue YHHUBEpCATbHBIMU y4eOHBIMU

M03HaBATCIBHBIME JCHCTBUSIMU:

B) pabora ¢ undopmanueii:

- BJIaJICTh HAaBBIKAMH MTOTyYEeHUS] HHDOpMAILIUH H3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISTH TIOMCK, aHATIM3, CHCTEMAaTH3AIHIO 1
MHTEPIPETAINI0 MHYOPMAIIMU Pa3IMYHBIX BHIOB H (JOpPM
Mpe/CTaBICHUS;

- C03/1aBaTh TEKCTHI B PA3INYHBIX (POPMATAX C YUETOM
Ha3HAaYeHHs MHOPMAIMHU U 1IeJIeBOH ayIUTOPHUH,
BHIOMpAsi ONTHMANBHYIO (POPMY MPENCTaBICHHS U

- YMETb TUTAHAPOBATH U BBHITOIHATH XUMUIECKHI SKCIIEPUMEHT (TIPEeBpaICHHUS
OpTraHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOIYUCHHUE STUIICHA U U3YUCHUE €TO
CBOMCTB, KaUE€CTBEHHBIC PEAKIIMK HA albJACTUIbI, KpaXxMall, YKCYCHYIO KUCIIOTY;

MeHaTypaiys OCJIKOB IPY HATPEBaHHH, [IBETHBIC PEAKIUK OCJIKOB; TPOBOJINUTh
[peaKuyu HOHHOTO 0OMEHa, ONPEACIATh CPEAY BOAHBIX PACTBOPOB,
KadeCTBEHHbIC PEaKLUH Ha cylb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA KATHOH
AMMOHHS; pelaTh 3KCIIepUMEHTaNbHbIE 3a/1a4u 110 TeMaM "MeTtambsl" u
"HemeTamisl") B COOTBETCTBUY C MIPaBHIIAMU TEXHUKU 0€30MTaCHOCTH TPU
oOpalleHun ¢ BelecTBaMy 1 TabopaTOpHBIM 000pyIOBaHHEM; ITPEICTABIAT
pe3yIbTaThl XUMUUECKOTO 3KCIIEPUMEHTA B (popMe 3annc ypaBHEHUH
COOTBETCTBYIOIIMX peakurii U GOpMyIHPOBATh BEIBOABI HA OCHOBE 3THX
pEe3y/IbTATOB;

- YMETh aHAIN3UPOBATh XMMUYECKYIO HH(POPMALIUIO, TOTYIaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpEeAICTB MaccoBOH MH(OpMaIy, ceTs MIHTepHET U apyrue);

- BJIaACTb OCHOBHBIMH MCTOJaMU HAYYHOI'O IIO3HAHU BEHIICCTB U XUMHWYCCKUX




BU3yaJM3aIllH;
- OLICHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTh
MHGOpPMAIUH, €€ COOTBETCTBUE MPABOBBIM U MOPAIILHO-
ATHYECKHM HOpMaM;

- UCTIOJIB30BaTh CPEACTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpTraHU3aIMOHHBIX 33/1a4 ¢ COOTIOICHIEM TPEOOBAHMIA
DPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
[pecypcocOepekeHUs, IPABOBBIX M STUUECKUX HOPM, HOPM
MH()OPMAITMOHHON 0€30TTIaCHOCTH;

SIBJICHHUI (HAOJIOICHHUE, U3MEpPEHNE, YKCIIEPIMEHT, MOACIIUPOBAHHE);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUUECKUM (HOPMYITaM M YPaBHEHUSM XUMHUICCKHX
peakiuii ¢ UCNOIb30BaHHEeM (DM3UYCCKUX BEIIMYUH, XapaKTSPU3YIONIUX BEIISCTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIE YCIIOBHS ) Ta30B, KOJIMYECTBA]
BEIIECTBA; UCIOIB30BaTh CUCTEMHbBIC XUMHICCKHUE 3HAHUS [T IPUHATHS PEIICHUH B
KOHKPETHBIX )KHU3HCHHBIX CUTYAIVsIX, CBI3aHHBIX C BEIICCTBAMHU U MX TPUMCHCHUEM

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




OK 04.
DddexTHBHO
B3aUMOJICHCTBO
BaTh ¥ pabOTaTh B
KOJUIEKTUBE U
KOMaH/IC

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITETFHOCTH H
CaMOOTIPEICIICHUIO;

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

OBraneHne YHUBEPCATHbHBIMU KOMMYHUKATHBHBIMHU
IENCTBUSIMU;

0) coBMecTHAs eATeILHOCTD;

- MIOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHOM
W MHIMBUYaIbHON paObOThI;

- IPUHUMATBH 1[I COBMECTHOM JESITEIBHOCTH,
OpraHU30BHIBATH M KOOPAMHUPOBATH JICUCTBUS TI0 €€
ITOCTHIKEHHUIO: COCTaBJISITh TUIaH JICHMCTBUM,
pacrpenensTb poju C y4eTOM MHEHHUM Y9aCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHON padOTHI,

- KOOPJAWMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUSX
[pEaNbHOT0, BUPTYAIBHOTO 1 KOMOMHHUPOBAHHOTO
B3aNMOJICUCTBUS;

- OCYIIIECTBIISITh IIO3UTUBHOE CTPATETHYECKOE TTOBEICHUE
B pa3JIMYHBIX CUTYalUdX, IIPOABIATE TBOPUYECTBO U
BOOOpaXKeHHE, OBITh HHUITUATHBHBIM

OBra/ieHue YHUBEPCATHHBIMU PETYIISITUBHBIMU
MECTBUSAMU:

) NIpUHATHE ce0sl U APYTUX JIOei:

- IPHHUMATH MOTUBBI U apTYMEHTBI IPYTUX JTIOAEH IpH
AHAIIM3€ Pe3ybTATOB JACATEIHHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JAPYTUX JIIOAEH Ha
OIITNOKH,

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
ITPYTOTO YETIOBEKA;

- YMETh TUTAHUPOBATH U BBITIOTHATH XUMHYECKUI SKCIICPUMEHT (TIPEBPAIICHUS
OpTraHUYeCKUX BEIIECTB IPU HArPEBAHWUH, TTOTyYCHHUE dTHIICHA U U3YUCHHE €TO
CBOMCTB, KaUE€CTBEHHBIC PEAKIINK Ha albJACTUIbI, KpaXxMall, YKCYCHYIO KUCIIOTY;
meHaTypanys OCJIKOB IPY HATPEBAHUH, [IBETHBIC PEAKIIK OCIIKOB; MPOBOIUTH
[pEaKIIni HOHHOTO OOMEHA, OTIPEIETISTh CPENY BOIHBIX PACTBOPOB, KAUECTBEHHBIC
[peakiuu Ha cyab(aT-, KapOoHAT- U XJIOPU/-aHUOHBI, Ha KATHOH aMMOHUST; PEIIaTh
PKCIIEpUMEHTAIBHBIC 3a1a4u 110 TeMaM "Metamisl" u "HemeTtamsl") B COOTBETCTBUH C
MpaBUIaMHU TEXHUKH 0€30MMaCHOCTH MpH 0OpaIeHUH ¢ BEMECTBAMH 1 J1a00PaTOPHBIM
000pyIOBaHNEM; TIPEICTABIATH PE3YIBTATHl XUMUIECKOTO dKCIIEpUMEHTa B hopme
3alyCH YPaBHEHHUN COOTBETCTBYIONIMX PEaKIUid U (OPMyIUPOBATH BHIBOIBI HA OCHOBE
PTHX PE3yIbTaTOB




OK 07.
CopeiicTBOBaThH
COXPAHEHUIO
OKpYKarolen
CpeIIbl,
pecypcocboepex
CHHIO,
[IPUMECHSTh
3HaHUA 00
M3MCHEHUU
KJIMMaTa,
MTPUHIATIBI
0epeKIIMBOTO
POM3BOICTBA,
b eKTHBHO
EelCTBOBATH B
YpE3BbIYAHbIX
CUTyalUAX

B 001acTH SKOJIOrMYECKOTO BOCTIUTAHUS:

- ¢(hOpMHUPOBAHHOCTD HKOJIIOTHIECKON KYIbTYpPHI,
MOHUMAHUE BIUSHUS COLIMATBEHO-3KOHOMUYECKUX
[MPOLIECCOB HA COCTOSHUE MPUPOAHON U COLIMAIIBHOMN
CpeIlbl, 0CO3HAHUE TII00aTHHOTO XapaKTepa
PKOJIOTHIECKUX MPOOIeM;

- IJITAHUPOBAHKE U OCYIIECTBICHUE ICUCTBUI B
OKPY>KaIOILEH Cpelle Ha OCHOBE 3HAHMS LieIeH
YCTOMUYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTHUBHOE HETIPUSITUE ACUCTBUM, MIPUHOCSIIUX Bpe
OKpYKarollen cpenie;

- YMEHHE TIPOTHO3UPOBATH HEOIArOMpUsSTHHIE
PKOJIOTMYECKUE OCAEACTBUS NPeATPUHUMAEMBIX
NEHCTBUN, IPENOTBPAILATD UX;

- pacCIIMpPEHUE ONbITA ACSITEIBHOCTH IKOJIOTHUECKOU
HaIpaBICHHOCTH;

- OBJIaJICHUE HAaBBIKaMU Y4eOHO-UCCIICIOBATEIBCKOM,
[MPOEKTHOM U COLUAIBHON JIE€ATEIIbHOCTH;

- chopMHpOBATEH IPEICTABICHUS: 0 XMMHUYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHO!H KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUH PUPOJIEI, B
(hOpMUPOBAHUY MBIILICHUS U KYJIETYPBI THYHOCTH, €€ (DYHKITHOHATBHOMN
rPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYCCKUX 33124 M SKOJIOTUICCKU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U IPUPOTHON Cperie;

- YyMeTh COOJIOAATh MPaBHJIa SKOJIOTHUYECKH 11eJIeCO00Pa3HOr0o MOBEICHUS B OBITY U
TPYIOBOM NEATEILHOCTH B LIENIAX COXPAHEHUS CBOETO 3JI0POBBS M OKpPYKArOIIeH
MIPUPOJTHOM CPEJIBI; YIUTHIBATH OMTACHOCTH BO3ACHCTBHUS HA KUBBIE OPTaHU3MBI
OTIpeIeIeHHBIX BEMIECTB, TOHUMAsi CMBICI TTOKA3aTelNs IPEAeIbHOM JOMyCTHMO
KOHIICHTpaIlu!
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1.2.4. JIuuHOCTHBIE Pe3yJabTaThl 0CBOeHHS 001e00pa30BaTeAbHON JUCHUILIMHBI B
cootBercTBHH ¢ ®T'OC CIIO 1 Ha ocHoe ®I'OC COO

JIM4HOCTHBIC peE3ysibTaTbhl OCBOCHUS AWUCHUILIMHBI TOJIKHBI OTPaXaTb 'OTOBHOCTD

U CHOCOOHOCTh OOYYaromMXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX
yOeX)IeHHU, COOTBETCTBYIOLIUX TPATUIIMOHHBIM ILEHHOCTSIM POCCHUHCKOTrO OOINECTBa,
paciiMpeHre >KU3HEHHOTO OMNbITa U OMbITa ACSITEIbHOCTH B MPOIECCE peaTn3aliu
OCHOBHBIX HaNpaBlIEHUN BOCITUTATEILHOMN EATEIHHOCTH, B TOM YUCIIE B YACTH:
IPa)X1aHCKOTO BOCITUTAHMUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIIMK OOydYarOmerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHHUE 3aKOHA U
IPaBOTOPSIKA;

NPUHATHE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIIEUETIOBEYECKUX TYMAHUCTUYECKUX
U JIEMOKPAaTUYECKHUX IEHHOCTEH;

TOTOBHOCTh  TMPOTHBOCTOSATH  WMJCOJOTHH  OKCTPEMH3Ma,  HalMOHAIN3Ma,
KceHO(pOOMH, AUCKPUMHUHAIIMKA 110 COIHMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHATBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B HWHTEpEcax TPakTaHCKOTO
oOiiecTBa, yd4acTBOBaTh B  caMOyIpaBJe€HMH B  00IIeoOpa3oBaTelbHON
OpTaHU3AINA U JETCKO-IOHOIIECKUX OPTaHU3aINsAX;

yMEHHUE B3aUMOJICHCTBOBATh C COITMAIBHBIMA MHCTHUTYTAMU B COOTBETCTBHH C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU J1eATEbHOCTH;

IMaTpUOTHUICCKOI'O BOCIIUTAHHA:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON Tpa)KTaHCKOW WJICHTUYHOCTH, NaTPHOTHU3MA,
YBOKEHHUS K CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH Tiepesi PoauHol, ropaoctu
3a CBOM Kpau, CBOIWO PoOJIMHY, CBOM SI3bIK M KYJBTYPY, HNPONUIOE W HACTOSIIEE
MHOTOHAllMOHAaJIbHOTr0 Hapoaa Poccnu;

[IECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
NPUPOJHOMY  HACJEIHWIO, TMaMsATHUKaM, TpaauuusMm  HapoaoB  Poccuwu,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
uaenHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHuro U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSL:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;
CIIOCOOHOCTh  OIICHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENISAM U (WJIM) IPYTUM YJIEHAM CEMbH,
CO3JIaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O MPUHSATHUS NEHHOCTEH CEMEUHOW KU3HU
B COOTBETCTBUU C TpaAULMsIMHU Hapo 0B Poccuu;

OCTCTHYCCKOI'O BOCIIMTAHHUA:



ACTETUYECKOE OTHOUIEHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAy4yHOro U
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPyAa U OOLIECTBEHHBIX OTHOLLIEHUIA;
CIIOCOOHOCTh ~ BOCIIPUHMMATH pa3jM4YHblE BHUJbl HCKYCCTBA, TpaJuLUUd MU
TBOPYECTBO CBOET0 M JAPYTHX HApOJOB, OIIYyHIaTh 3MOLIMOHAJIBLHOE BO3/IECHCTBHE
HCKYCCTBa,

yOEXJIEHHOCTh B 3HAYMMOCTU I JUYHOCTH M OOLIECTBA OTEUECTBEHHOIO U
MHUPOBOIO HMCKYCCTBA, OSTHHUYECKHX KYJbTYPHBIX TpPAJWLUA M HApPOTHOrO
TBOPYECTBA;

TFOTOBHOCTh K CaMOBBIPD@XXEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

(I)I/IBI/I‘IGCKOFO BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh 3JI0POBOTO U 0Oe€30macHoro odpasa >KU3HH, OTBETCTBEHHOTO
OTHOLLIEHUS K CBOEMY 370POBBIO;

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

aKTUBHOE HEINpPHATHE BPEAHBIX IMPUBBIUEK M HMHBIX (OPM MPUUMHEHUS Bpena
(pU3HMUECKOMY U ICUXUYECKOMY 3/10POBBIO;

TPYAOBOT'O BOCIIUTAHMUS:

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

TOTOBHOCTh K AaKTUBHON JEATEIBPHOCTH TEXHOJOTMYECKOM M COIHAJIbHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATh, INIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJTHSITH TAKYIO JICSITCIIBHOCTD;

WHTEpPEC K pa3IuuHbIM cdepam MnpodhecCHOHATBHOW IeATEeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  Pealu30BBIBATH
COOCTBEHHEBIC JKM3HEHHBIC TUIAHBL;

TOTOBHOCTH M CITIOCOOHOCTBH 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 ria00aJbHOT0 XapaKTepa IKOJIOTHYECKUX MpodIieM;

IJTAHUPOBAHUE W OCYUIECTBJIEHUE ACHCTBUUA B OKPYKAIOIIEH CpEe 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 ACATEIbHOCTH SKOJIOTUUYECKON HAIIPABICHHOCTH;

ICHHOCTHU HAY4YHOI'O ITO3HAHU A

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYD,
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
MPOEKTHYIO U HCCIIEA0BATEIBCKYIO IEITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.



1.2.5. MeTanpeaMeTHbIe pe3yJbTATbI 0CBOeHHS 0011e00pa30BaTeIbHON JUCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO 10/KHBI OTpakKaTh:

OBiajeHne YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMH:
a) 0a30BbIC JJOTHYCCKUE JCHCTBHUS:

CaMOCTOSTENbHO (DOPMYTUPOBATh U aKTyaJU3UPOBATH MPOOIIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

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

OTpeneNnsaTh eI JACATENbHOCTH, 3aJaBaTh TApaMeTpbl W KPUTEPUU UX
TOCTYKCHUS,

BBISIBJIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSX;
BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YJIbTaTOB
IEJIsIM, OLIEHUBATh PUCKH TOCIEACTBUMN ACATEIBHOCTH;

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEeM;

0) 0a30BbIC HCCIIEAOBATEILCKUE ICHCTBHS:

BJIQJICTh HaBbIKAMU Y4E€OHO-HCCIIENOBATENLCKOW M TMPOEKTHON JESTEIBHOCTH,
HaBBIKAMH pa3peIeHus mpooem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJIOB PEIICHHS
MPaKTUYECKUX 3a]1a4, MPUMEHCHHIO Pa3IMIHBIX METOO0B ITO3HAHMS;

OBJTAJICHUC BHUAAMH JCATCIBHOCTH 1O TIOJIYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINHA, TPEOOPA30BAHUI0O M TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;
(dbopMHupOBaHE 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 aKTyaJIU3UPOBATh 3aJ/1a4y, BbIJIBUTATh
TUTNOTE3y €€ PEIICHUs, HAXOJIWUTh apryMEHTHI IS JI0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yIbTaThl, KPUTHUYCCKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHECHNE B HOBBIX YCJIIOBHSX;
JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETECHHBINA OIIBIT;,
paspabaThiBaTh IUIAH PEIICHHWS MPOOJEMbl C YYETOM aHajdu3a HMCIOIIMXCS
MaTepPHATBHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

OCYIIECTBIISITh  I[EJICHANIPABICHHBI TIOMCK TEpeHoca CPEACTB M CIOCOOOB
NeHcTBUS B MPO(ECCUOHANBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYIO W MPAKTHYECKYI 00J1acTu
KU3ZHENICATCIIbHOCTH;

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 IIOJy4YCHHUS HH(POpPMAIMH M3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh  IMOWCK,  aHalu3, CHCTEMAaTH3aldi0 |
HHTEPIIPETALNIO0 HH(OOPMALIMK PA3IMYHBIX BUIOB U (hOPM IPEACTABICHNUS;
CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ y4eTOM HazHA4YCHHS WHGOPMALUU U
IEJICBOM  ayJUTOPHH, BHIOMpas ONTUMAIbHYIO (QOpMYy TIPEICTaBICHHS U
BH3YaJIM3aIiH;

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

HCIIOJIb30BaTh CPEJCTBA MH(DOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pCIICHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpTaHH3AI[MOHHBIX 3aJad C
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 HeBepOalbHBIE CpElICTBA  OONICHUS, TMOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallud u
CMATr4aTh KOH(QIUKTHI;

BJIQJICTh PA3JIMUHBIMU CIOCOOAMU OOIIECHUS U B3aUMOJICUCTBUS,
apryMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMSIT4aTh KOH(JIMKTHBIEC CUTYalIUH;
Pa3BEpPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeSITEIHbHOCTb:

NOHMMAaTh ¥ WCIIOJIb30BaTh TPEUMYINECTBA KOMAaHJHONW W WHIWBHIYaJTbHOM
paboTHI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JCWCTBHHA C YyYETOM OOIIHX
HMHTEPECOB ¥ BO3MOYKHOCTEH Ka)/I0T0 WIeHA KOJJICKTHBA;

MPUHUMATD [IEJTM COBMECTHOM JEATEeIbHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH
JCHCTBHS 110 €€ JTOCTHIKECHHUIO: COCTaBIIATh IUIAH JCUCTBHU, PACIPEaCIsaTh POJIU C
y4ETOM MHEHHH y4aCTHHKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOM: paOOTHI;
OILICHMBATh KA4yeCTBO CBOCTO BKJIaJa W KaXKIOrO0 YJYacTHHKA KOMaHJbI B OOIIWI
PE3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

mpenaraTb  HOBBIE IPOEKTHI, OIEHWBAThL HJEH C IO3WIMH  HOBU3HBI,
OPUTHHAIILHOCTH, TIPAKTHYECKOH 3HAUNMOCTH,

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

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

OByajieHUe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMHU JeHCTBUSIMU:
a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh IO3HABATENIbHYIO JESTENbHOCTb, BBISBISATH
npo0siemMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHOM
NESATEIBbHOCTU U KU3HEHHBIX CUTYaIUsX;



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

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMUPOBAHHUIO M TMPOSIBICHUIO IIUPOKOW SPYAMIIMU 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 I103HABAaTEIbHOW pe(ieKcHH KaK OCO3HAHMsI COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA,
UCIOJb30BaTh MpHUEMBbl pedIEKCUU ISl OLEHKM CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

B) SMOLIMOHAJILHBIA UHTEIJIEKT, MPE/Ioaaratouuii cpopMupoBaHHOCTb:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIMOCOOHOCTh TOHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW IMOLIMOHAIBHOM cepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBO€ IIOBEJCHHME, CIIOCOOHOCTh aJalTUPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHMIO LEIH U
ycrexy, ONTHUMH3M, MHHUIMATHBHOCTb, YMEHHE JEHCTBOBATh, MCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBATH €T0 TPU OCYIIECTBICHWH KOMMYHHKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTpAaMBaTh OTHOIICHHS 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 TIO3UIIUU JPYTOro YeIOBEKa.

1.2.6. IIpeameTHbIE Pe3yJIbTATHI_ OCBOCHHS KYpPCa J0JKHbI OTPAKATh:

1) chopMUPOBAHHOCTH TMPEACTABICHUM: O XUMHYECKOM  COCTaBISIOIIEH

€CTECTBEHHOHAYYHON KApTHUHBI MHUpa, POJIM XMUMHUHU B MO3HAHUM SIBICHUN MPUPOJBI, B
(hOpMHUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€ (PYHKIIMOHAIBHONU IPAMOTHOCTH,
HEOOXOAMMOW [JIsl pEeIIEeHUs MPAKTUYECKUX 3a7ad U HKOJOTHYECKH OOOCHOBAHHOIO



OTHOULIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEJIE;

2) BNaJICHUE CUCTEMOW XMMMUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATaIOLINe
HNOHATHA (XMMUYECKUH JIIEMEHT, aTOM, OJJIEKTpOHHAas oOojoyka aroma, s-, p-, O-
JIEKTPOHHBIE opoutanu aTOMOB, WIOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUILIATENIBHOCTh, CTEIEHb OKUCJIEHUS, XMMUYECKas CBS3b, MOJb, MOJSpHas
Macca, MOJIIpDHBIA O0BEM, YTJIEPOJHBIM CKeJeT, (yHKIHMOHAIbHAs TpyMma, paaukal,
W30MEpUsl, HW30MEpbI, TOMOJIOTHUYECKHI psii, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U
a30TCOJIEpKAIINE COECIUHEHUs, OMOJIOTMYECKH aKTUBHbBIE BEIIECTBA (YIIEBOABI, KHUPBHI,
OenKkK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAss ~ pelleTka, TUMbl  XUMHYECKMX  peakuuil  (OKMCIUTENIBbHO-
BOCCTAHOBUTEIIBHBIE, HK30-U SHAOTEPMHUUECKHE, PEaKLMd HOHHOTO OOMEHa), pacTBOp,
ANIEKTPOJUTBI, HEDJIEKTPOJIMTHI, JJEKTPOJUTUYECKAs JUCCOLMALHNSA, OKHCIHTEID,
BOCCTaHOBUTENb, CKOPOCTh XMUMUYECKOW peaklii, XMMHUUECKOE PABHOBECHE), TEOPUH U
3aKOHBI (TEOpHsl XMMHYECKOIO CTPOEHHUS oOpraHudeckux BewiectB A.M. bytieposa,
TEOpHUsl DANEKTPOJMTUUECKOM AUcconmannu, nepuoandecknii 3akoH .M. Menneneesa,
3aKOH COXPAHEHMSI Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XHWMHH,
(aKTOJIIOTHUECKNE CBEIEHUS O CBOMCTBAX, COCTaBe, IOIY4YEHHMM M 0€30I1aCHOM
WCIIOJIb30BaHUM BAKHEWINMX HEOPIaHMYECKMX W OPraHWYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JAEeSATEIbHOCTH YEIOBEKA,;

3) C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJITE XAPAKTCPHBIC IIPU3HAKKM W B3dUMOCBA3b
HN3YUCHHBIX HOHHTPIﬁ, IMPUMCHATb COOTBCTCTBYIOIIHMC ITOHATHA IIPU OIIMCAHHUHN CTPOCHHA
U CBOMCTB HCOPIraHNYCCKHUX N OPraHUMYCCKHX BCIICCTB U HX HpeBpaHleHHﬁ; BBISBJIATH
B3aMMOCBSI3b XHMHMYECKHX 3HAHUM C TOHATUSIMU H NpcaACTaBJICHUAMU OPYI'UX
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

4) chopMUPOBAHHOCTh YMEHUM UCMOJb30BATh HAMMEHOBAHUS XUMUYECKUX COETUHEHUIM
MEXAYHApPOJHOTO COK3a TEOPETUYECKOWM W NPUKIAAHOM XHWMHUU W TPUBHUAJBHBIE
Ha3BaHMS BaKHEUIIUX BEIIECTB (ITUJICH, alleTUJICH, TIULepuH, (eHom, GopMalbaerus,
YKCyCHasl KMCJIOTa, MIMIHUH, YTapHBIM ra3, YrIeKUCIbIA Ta3, aMMHakK, TalieHas u3BeCTb,
HeralieHasi U3BeCTh, IUThEBas COJIa U IPYTHUX), COCTABIISITH (DOPMYJIbI HEOPTraHUYECKUX U
OpTraHUYECKUX BEIIECTB, YPAaBHCHUS XUMUUYECKUX PEAKIHUMA, OOBSCHATH HX CMBICI;
MOJATBEPKAATh XapaKTEPHbIE XHWMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3AIIUCSIMHA YPABHEHUN XUMHUUYECKUX PEAKLINM;

5) chOpMHPOBAHHOCT, YMEHHI  YCTAHABIMBATh MPUHAIJIC)KHOCTh HM3YYCHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K OIPEICIICHHBIM KjaccaM W TpymiaM
COCIMHCHUHN, XapaKTEpU30BaTh UX COCTAB U BAXKHEWIIIME CBOMCTBA; OMPEICIISTH BUJbI
XUMUYECKUX CBsi3ed (KOBaJieHTHAasl, WOHHAs, METaJUIMuecKas, BOJIOPOJIHAs), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KJIACCU(PUIIUPOBATh XUMHUECKUE PEAKITUH;

6) BIaJCHHE OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMUS BEHIECTB U XUMHUYECKHX
ABJICHUN (HaOMIOAeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJEITUPOBAHNUE);

7) cpOpMUPOBAHHOCTb YMEHMH MPOBOAMTH pAacueThl MO XUMHYECKHM (opmyrnam u
YpaBHEHUSAM XHMHUYECKUX PEAKIUM ¢ HCIONb30BaHUEM (U3NYECKUX BEJIHYHH,



XapaKTCPU3YIOMIKUX  BC€OIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MacCCHI, oO0beMa
(HOpMaHBHBIG YCJ'IOBI/I}I) ra3oB, KOJIHYCCTBA BCHIICCTBA, MHCIIOJIbB30BATh CHCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX JXKHU3HCHHBIX CUTYyaAllUAX,
CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUCM,

8) copMHUPOBAaHHOCTh YMEHUW TUTAHHPOBATH M BBITOIHATH XUMHUYECKHH IKCIICPUMEHT
(mpeBpamieHuss OpraHMYECKUX BEIIECTB IPU HArPEBAHUM, MOJYYEHUE ITUIEHA U
M3YyYCHHE €ro CBOWMCTB, KAUECTBEHHBIC PEAKIMU HAa albACTHIbI, KpaXMall, YKCYCHYIO
KHUCJIOTY; JieHaTypalnus OeJKOB MpHU HarpeBaHUU, IIBETHBIC PEaKIUU OEIKOB; MPOBOIUTH
peakiMy HMOHHOTO OOMEHa, OMpeNeNsATh CpeAy BOJHBIX PAcTBOPOB, KaueCTBEHHbBIC
peakuuu Ha cyibdar-, kapOoOHAT- W XJIOPUA-aHHOHBI, HA KATHOH aMMOHHS; pelllaTh
AKCIIEpUMEHTaNIbHBIC 3a7a4uu 1o TeMaMm "Mertamibsl" u "Hemeramisl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH TP OOpallleHUH C BEIIECTBAMHU W JaOOpaTOPHBIM
000OpyI0BaHUEM; TMPEACTABISATh PE3yJIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aMKUCH ypaBHEHUH COOTBETCTBYIONIMX PEAKIUN U (HOPMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

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

" Jpyrue);

10) chopMUpOBaHHOCTh YMEHHI COOJIIO/IaTh MPaBUIa SKOJOTHYSCKH II€JIECO00Pa3HOT0
MOBEJICHHUS B OBITY M TPYJOBOM JIEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 3JI0POBBS U
OKpPY’KAIOIIEW MPUPOAHOM CpElbl; YYUTHIBATH OIIACHOCTh BO3JACHUCTBHUSI HA JKUBBIC
OpPraHU3Mbl ONPEJECIICHHBIX BEIIECTB, MOHUMAas CMBICI TIOKa3aTeNsl IPEIeIbHOU
JIOITYCTUMOM KOHIICHTPAIUK;

11) jgns oOywaromuxcss € OFPaHUYEHHBIMH ~ BO3MOXHOCTSIMM  3/I0POBBSI:
c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
ITIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nna cnemblx M cAaO0OBHIAAIIMX OOy4aroIUXcsa: CHOPMUPOBAHHOCTD YMEHUS
UCIIOJIb30BaTh pebeHO TOYEeUHyI0 cuctemy obOo3HadueHuit JI. Bpaiins s 3anucu
XUMUYECKUX HOPMYII.



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

1.3. O0beM IMCHUIIMHBI M BUAbI Y4eOHOM padoThI

Bujx yueOHo# padoThl

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:KAHME 5
(comep:kaHMe NPUKJIATHOTO MOYJIA)

B T. 4.:

TeopeTHYecKoe o0yuyeHmne 2
NMPAKTHYeCKUE 3aHATHS 4
IIpomexxyToyHas arrecTanus (3a4er) 2




HaumeHnoBanue Conep:xanue yueOHOro MaTepuaJia (0CHOBHOE M NPodeccHOHATbHO-OPUEHTUPOBAHHOE), JIA00paATOPHbIE U OGLeM 4aCOB dopMupyemble
Pa31esIoB H TeM NMpaKTHYeCcKUe 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIETCHIAM
1 2 3 4

OcHOBHOe cojlepKaHue 64

Pasnes 1. OcHOBBI cTpOeHHs BellleCTBA 8
Tema 1.1. OcHOBHOE cojiep:KaHne 4 OK 01
CTpoeHHe aTOMOB OK 01
P — Teoperuueckoe odyuenue 1 2
3JIEMEHTOB U CoBpeMeHHast MOJIeNIb CTpOoeHHs aToMa. CUMBOJIMYECKUN A3bIK XUMUU. XUMHYECKHUH 31eMEHT. DJIeKTPOHHAs OK 01
npupoaa KkoH(burypamus aroma. Kiaccudukariys XauMUIeCKUX 31eMeHTOB (B-, p-, 0-371eMeHTbI). BasleHTHBIC JICKTPOHBI.
XHMHYECKOil cBA3H |BalleHTHOCTH. DIIEKTPOHHAS PUPOa XUMHUYECKOH CBI3H. DIEKTPOOTPUIIATEIHHOCTh. BHIIBI XUMHUECKOM CBS3H

(KoBaJleHTHasI, MOHHAsI, METaJUIMYeCKasi, BOAOPOHAsI) M CIIOCOOBI ee 00pa3oBaHUs

IpakTuyeckoe 3ausaTue 1. Pemenve 3amannii Ha UCTIOIB30BAHUE XUMUYECKOW CUMBOJIUKH U HA3BaHUI OK 01

COEMHEHHH TI0 HOMEHKJIAType MEXIyHapPOJHOTO COK03a TEOPETHUECKON 1 MPUKIIAJHOH XUMHU ¥ TPUBHAIBHBIX

HA3BaHUH ISl COCTABJICHUS XUMUYECKIX (POPMYIT IByXaTOMHBIX COeTMHEHHI (OKCHUIIOB, CYyIb(UI0B, TUAPUIOB U

T.I1.) U IPYTUX HEOPTaHWYECKUX COSAMHEHNN OTIEIbHBIX KIaCCOB. 2

[pakTHyeckue 3a/laHus HA YCTAaHOBJICHUE CBS3H MEXKIY CTPOSHHEM aTOMOB XUMHUYECKHX JJIIEMEHTOB U

MEPHOANYECKUM U3MEHEHHEM CBOMCTB XMMUYECKUX DIIEMEHTOB U MX COSIMHEHHUI B COOTBETCTBUH C ITOJIOKEHUEM

[lepuonnyueckoil CUCTEMBI.
Tema 1.2. 0
IMepuonuyeckuii OcuogHoe conepianne § K 01 OK 02
3aKOH U Ta0dauua 0
JLU. Menneneesa TeopeTuueckoe o0yueHue 2 2 K 01 OK 02

ITepuoauueckas cucrema xumuieckux snemenToB [[.1. Menneneea. @usnueckuii cmpicia [lepuoanueckoro
3axona J[.11. MenzneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEILIECTB B COOTBETCTBUU C MOJOKEHUEM XUMHUUECKOro 3neMmenTta B [lepuoanueckoit
cucteMe. MupoBo33peHueckoe u HayuHoe 3HaueHnue [lepuonuueckoro 3akona JI.11. Menneneesa. [Iporuossr J[.1.
MenpaeneeBa. OTKPBITHE HOBBIX XUMHUYECKHX 2JIEMEHTOB. PelieHue mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHYECKUX
3aJlaHUI Ha XapaKTepU3alUI0 XUMUYSCKUX JIIEMEHTOB «MeTalTndecknue / HEeMETaUTHIeCKIe CBOMCTBA,
PIEKTPOOTPULIATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C UX JICKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM

B MIEPUOJINUECKON cucTeMe xuMuueckux anemeHToB JI.M1. MenaeneeBa»




IIpakTHyeckoe 3ansiTHe 2./][aTh XapaKTepUCTHKY XMMHYECKOI'0 3JIeMeHTA M0 MUIaHy 2

0
K 01 OK 02

Pa3znen 2. Xumnueckue peakuuu 10

OcHOBHOe coiep:kaHHNe 4

OK 01

Teoperuueckoe o0yueHue 3 2

0K 01

Krnaccudukamus v THIIBI XAMUYECKHUX PEeaKInii C y9acTHeM HeopraHmdeckux BemecTB. CocTaBieHue ypaBHEHUI
[peaKkuii COeIMHEHNS, Pa3JIOKEHHS, 3aMELICHNUs, OOMEHa, B T.4. peaKIfil TOPEHHsI, OKHCIICHUS- BOCCTAHOBIICHHSL.
'YpaBHEHHS OKHCIEHUSA-BOCCTaHOBIECHUS. CTeneHb okuciaeHus. OKUCINTENb U BOcCTaHOBUTENb. CocTaBieHHEe U |2
YPaBHHUBAHUE OKUCIINTENILHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOAOM 3JIEKTPOHHOT0 Oananca. OKHCIUTEIBHO-
IBOCCTAHOBHUTCJIBHLIC PCAKIINU B ITPUPOAL, TPOU3BOJACTBCHHLIX IMPOLCCCAX U KUIHCACATCILHOCTU OPraHnu3MOB

Tema 2.1. Tunel
XHMHYECKUX
peakuui

0K 01
OK 02

[MpakTuyeckoe 3ausaTue 3. KomnuecTBeHHbIe OTHOLICHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU
1 pacyeThl 10 YPaBHEHUSIM XUMHUYECKHUX peakuuil. Mosb Kak equHULA KOIMYecTBa BelecTa. MoJsipHast macca.
3aKOHBI COXpaHEHHS MACChl M SHEPTUH. 3aK0H ABoranpo. MomspHbIii 00beM Ta30B. OTHOCUTENbHAS TNIOTHOCTD
ra3oB. PacyeTsl o ypaBHEHUSAM XUMUYECKUX PEAKIIMI C HCITOJIb30BAHUEM MacChl, 00beMa (HOPMaJIbHBIC YCIOBHS)
ra30B, KOJUYECTBA BEIIECTBA 2

0K 01 OK 04

OcHOBHOE CoIECpPKaHue 4
Tema 2.2.

0K 01 OK 04

IEKTPOIUTHIECKAS  T0heTyyeckoe 0yueHHe 4
mucconuanus u 2

0K 01 OK 04

HOHHDBIIA 00MeH Teopus anexTponuTuieckoit nucconnanui. oHbI. DIIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakinn noHHOTO 0OMEHa.
CocTaBiieHue peakiinii HOHHOTO 0OMeHa IyTeM COCTABJICHHSI WX TOJTHBIX U COKPAIIEeHHBIX HOHHBIX ypaBHEHH.
KuciioTHO-OCHOBHBIC Peakilny. 3ajaHus Ha COCTABJICHUE HOHHBIX peakIuii aneMenTa B Ileproaudeckoii cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. [Ipornossr JI. 1.
MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. PelieHne npakTuKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUI Ha XapaKTePU3alMI0 XMMUYCCKUX JJIEMEHTOB «MeTallinueckue / HeMeTallIn4eCKHe CBOMCTBA,
PIEKTPOOTPHUIATEILHOCTh XUMUIECKUX DJIEMEHTOB B COOTBETCTBHH C UX JIEKTPOHHBIM CTPOSHHUEM U TIOJIOKCHUEM
B MEPUOIUYECKON CUCTEME XUMUYeCcKuX 3neMeHToB .. MenaeneeBay

JIabopaTopHoe 3anusiTue 1. «TUnbl XUMHYECKUX peaKLIA».

ViccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCs BEIIECTB) U PU3HAKOB
XUMHUECKUX peakuuid. [IpoBenenue peakiuit HOHHOTo 0OMeHa, ONpeiesieHue Cpeibl BOJAHBIX PACTBOPOB.
3ajaHus HAa COCTABJIEHUE HOHHBIX PEaKIHi

0K 01 OK 04

KonTposbHas padora 1 CTpoeHne BelecTBa U XMMUYECKHE PeaKIun 2

0K 01 OK 04

20




Pa3znes 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIeCTB

14

0K 01 OK 04

Tema 3.1.
Knaccupukauus,
HOMEHKJIATypa u
CTpOeHHe
HEOPraHM4YeCcKNX
BelIEeCTB

OcHOBHOe coiep:KaHHNe

TeopeTnyeckoe o0ydenue S

[Tpenmer Heoprannueckoit xumuu. Kitaccudukanus HeopraHuueckux BemecTB. [IpocTsie U clI0kKHbIe
BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, TUIAPOKCUIBI, KUCIOTHI, con). B3aumocss3p
HEOPraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammuueckue u amoppHbIe
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAsl, MOHHAs!, METaJUTMYEeCKast).
3aBHCUMOCTD (PM3UYECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUAA XUMUYECKON CBS3H U TUIIA KPUCTAUINYECKON PEILIETKH.

[ IprurHBI MHOro0oOpa3us BEIIECTB

0K 01 OK 04

IIpakTuueckue 3anaTus 4. HoMeHknaTypa HEOpraHU4eCKMX BELIECTB: HA3BAHUE BEIIECTBA UCXOMS U3
X XUMHYECKOW (POPMYJIBI MIIH COCTABIIEHUE XUMUYECKON (DOPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA 110
mexayHapoanoi (MIOITAK) wnu TpuBHaibHON HOMEHKIIATYpeE.

Permenne mpakTHYECKUX 33JaHUH 10 KIacCH(PUKAIIUN, HOMEHKIIATYPEe U XUMHUSCKUM (hopMyram
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIaccoB (YrapHBIi ra3, yrieKUCIbli ra3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAs COJIAa U APYTHX): HA3bIBATh U COCTABISATH (POPMYIIBI XUMHUYECKUX
BEILIECTB, ONPEIEATh MPUHAIICKHOCTD K KJIaccy.

Hcrounnku xuMudeckon nHpopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb MIHTEpHET 1 npyrue).
[Tonck nHpopMaIuu 1Mo Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

0K 01 OK 04

Tema 3.2. ®Puznko-
XHMHIEeCKHe
CBOJiCTBa
HEOPraHN4YeCcKUux
BeIEeCTB

OcHoOBHOE CoIECpPKaHuC

0K 01 OK 04

TeopeTuueckoe o0yuenue 6-8

0K 01 OK 04

Mertamrel. Oburue Gu3nIecKne U XUMUIECKUE CBOMCTBA MeTaJIoB. CIOCOOB!I TTOJTydeHHS. 3HAYCHUE METAJIIOB U
HEMETAIIOB B IPUPO/IE M KU3HEACATEITPHOCTH YEIIOBEKA M OpraHu3MoB. Koppo3usi MeTaioB: BUILI KOPPO3UH,
CIIOCOOBI 3aIUTHl METAIIOB OT KOPPO3HH

N

0K 01 OK 04

Hemeramiel. O0miue pr3nyecKkue u XUMUYECKUE CBONCTBA HEMETAIIOB. TurnmnyHble cBolicTBa HemeTawioB [V- VI
rpynm. Knaccudukanust 1 HOMEHKIIaTypa COeTUHeHNI HeMeTau1oB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B

MPHUPOJIE

0K 01 OK 04

XMMIYeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWMUYECKHUX BEIIECTB (OKCHIIOB, THAPOKCHIOB, KHCIIOT, COJICH 1
p.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHH, BEICIIIUX OKCUIOB H
CUAPOKCUIOB

0K 01 OK 04

S




IpakTuyeckoe 3ansaTue 5. CocraBieHne ypaBHEHIH XUMHUECKUAX PEAKINI C y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB. METAJUIOB U HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAILUIOB U aM()OTEPHBIX AJIEMCHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAaHUH 1 aM()OTEPHBIX THAPOKCHUIOB; HEOPTAHUYECKUX COJICH, XapaKTePUIYIOIIUX
MX CBOMCTBA. PelleHne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA CBOMCTBA, COCTaB, OJYyYECHUE U
(0€301acHOE UCTIOIB30BAHKUE BAXKHEHIITUX HEOPTaHUIECKHUX BEIECTB B OBITY M MPAKTHUECKOMN IeATSILHOCTH
YeIOBEKa

0K 01 OK 04

Tema 3.3.
NnenTuduxanus
HEOpPraHu4YecKuX
BelIeCTB

OcHOBHOe coiep:kaHHNe

OK 01
OK 02 OK 04

JIaGopaTopHoe 3ausitue 2. «neHTHOUKAINST HCOPTAHHIECKUX BEIIECTRY.

Pemenune OKCIICPUMCHTAJIBHBIX 3a4a4 110 XUMUYCCKUM CBOMCTBaM METAJIOB U HEMCETAJUIOB, IO PACIIO3HABAHWUIO U
MOJYYCHUIO COSTMHCHUIN METAIIOB M HEMETAIIIOB.

M neHTrduKanys HeOPraHUUECKUX BEIMECTB C HCIOIh30BAaHUEM MX (PM3UKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX
KayecTBEHHBIX peakiuii. KauecTBeHHBIE peakinu Ha Cynbdat-, KapOOHAT- ¥ XJIOPHI-AHUOHBI, HA KATHOH aMMOHUS

OK 01
OK 02 OK 04

KontposabHasi padora 2.CBOMCTBA HEOPraHMYeCKMX BellecTB

OK 01
OK 02 OK 04

Pasnesn 4.CTpoeHnne u CBOWCTBA OPraHMYecKUX BelleCcTB
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Tema 4.1.
Kaaccndpuxanus,
CTpOeHUe U
HOMEHKJIaTypa
OpPraHM4YecKHX
BellecTB

OcHOBHOE coiep:KaHHe

OK 01

Teopernyeckoe o0yuyeHue 9

[losiBiIeHNE M pa3BUTHE OPraHUYECKON XUMHUH Kak Haykd. [Ipeamer opranndeckoit Xumuu. Mecto n

3HAYEHNE OPraHMYECKON XMMHH B CUCTEME ECTECTBEHHBIX HAYK.

XHMMHYECKOe CTPOCHHE KaK MOPSA0K COETUHEHN aTOMOB B MOJIEKYJI€ COTITIACHO MX BaJIEGHTHOCTH. OCHOBHBIE
[TOJIO’KEHUS TEOPHHA XMMHYECKOTO CTPOEHHSI OpraHuUYecKuX coequHeHnid A.M. byTneposa. YriepoaHslii ckener
OpPraHUYECKOW MOJIEKYJIBI. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUUECKOTO CTPOEHUS MOJIEKYJI.

Wzomepus u m3omepsl.llonsTre 0 GyHKIIMOHANEHOW Tpymie. Pagukai. [IpuHIMIEI KilaccuDUKAIUT OPTaHUIECKUX
COeIMHEHUN. MexnyHapoJHas HOMEHKJIATypa U IPUHLMIIBI HOMEHKIIATypbl OPraHMYECKUX coelMHEeHU. [TonsTre
00 a30TCcoAEpKaIINX COSANHEHHAX, OMOJIOTHUECKH aKTUBHBIX BEIIECTBax (yrJIeBoJaxX, JKUpax, Oenkax u ap.),
BBHICOKOMOJIEKYJIIPHBIX COeTMHEHHIX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)

IpaxkTHyeckoe 3ausaTHEe 6. HoMeHKIaTypa OpraHuIecKuX COSAMHEHNI OTACIBHBIX KIacCOB (HACHIIEHHBIE,
HEHACBHIIIICHHBIE U aApOMAaTHYECKUE YTIIEBOIOPOIbI, CITUPTHI, (DEHOIIBI, ANIbIACTHUIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI U
np.) CocTaBieHHEe OTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYII OpraHMYECKUX BEIIECTB OT/IEIBHBIX KIIACCOB,
IMCIIOJIB3YA UX Ha3BaHUA 110 CUCTEMATHYECKOUN U TpHBHaHLHOﬁ HOMCHKJIaType (STI/IHGH, AlCTUIICH, TTIMLICPUH,
(beno, popManbAerua, YKCycHast KUCIIOTa, TIUIMH). PacueTsl npocretiiiei (GopMyJibl OpraHMYECKON MOJICKYJIBI,
MCXOJIs M3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

OK 01
OK 02 OK 04

Tema 4.2. CBoiicTBa

OcHOBHOe CoICpPKaHue

12

OK 01 OK 02
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OpPraHuYecKuX
coeIMHeHUu

Teopernueckoe o0yuyenne 10-12

DU3UKO-XMMHYECKHE CBOMCTBA OPTaHMUECKUX COCIMHEHUI OTENIbHBIX KIIACCOB (0COOEHHOCTH KIacCU(PUKALUK U
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIIOTUYECKUH psaa U oOwiast hopmysa; nzoMepus; GU3NUECKUe CBONCTBRA;
XHUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHHS):

MpeaenbHbIe YTIEBOAOPOIb (aJIKaHbI M UKIIOAJKaHbI). | opeHrne MeTaHa Kak OJJ1H U3 OCHOBHBIX HCTOYHHUKOB
TeIuIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX YITIEBOIOPOAOB, HAXOXKICHHUE B IPUPOIE U
[PUMEHEHHUE aJIKaHOB;

HernpeaebHble (AJIKeHbI, aJIKUHBI U aJIKaJUeHbl) 1 apoMaTHUYecKue YIrieBo1opoasl. ['opeHue aneruieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM AJIsl CBAPKH U PE3KH METAJIJIOB

- KHCJIOPOJICOIep Kallie COeANHEHHUS (CITUPTHI M (EeHOBI, KapOOHOBBIE KUCTIOTHI M 3(UPHI, alIbACTU/bI K KETOHBI,
PKUPBI, yraeBoabl). [IpakTuyeckoe NpuMeHeHHE 3TUIICHIJIMKOI, IIMLeprHa, ¢perona. [Ipumenenne
(opmanbaeruaa, aneTanabaeruia, yKCyCHOM KHCIOTh. Mblila Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue
CBOICTBa MbLIa

- a30TCOoJIepKAIUE COSAMHEHHS (aMUHBI 1 aMUHOKHUCIIOTHI, Oenkn). BeICOKOMONEKyIsIpHBIE COSANHEHHUS
(cuHTeTHYeCKHe U OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, OJIMMEp, CTPYKTypHOE 3BeHO. [lommMepusanus sTuiieHa
KaK OCHOBHOE HAaIlpaBJICHUE €0 HCIOJIb30BaHUS.

I'eHeTHYECKas CBSI3b MEXKY KJIACCAMU OPTaHUYECKUX COECIUHEHUN

N

OK 04

OK 01 OK 02

OK 04

OK 01 OK 02 OK
04

I[MpakTuyeckoe 3ansiTue 7. CBOCTBa OPraHMYECKUX COSTUHEHHI OTEIIBHBIX KI1aCCOB (TPUBUAIILHAS H
MeXTyHapOHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI IMOJIyUEHUs ): MPpeIeabHbIC (aIKaHbI U
[UKJIOATKAHBI), HEMPEIeIbHbIC (ATKEHBI, aIKUHBI U alTKaINCHbI) U apOMAaTHIECKUE YTIECBOIOPOIbI, CIIUPTHI U
(heHOITBI, KApOOHOBBIE KUCIOTHI U APUPHI, ANBJIETH/IBI U KETOHBI, aMHHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYIISIPHBIE
COCTMHECHMUS. 3a/IaHMsI HA COCTABJICHUE YPABHEHUI XUMUYECKHUX PEAKIUI C YIaCTHEM OPTaHUYECKUX BEIIECTB HA
OCHOBAHHH MX COCTAaBa M CTPOCHUS

OK 01 OK 02 OK
04

IpakTHyeckoe 3ansaTHe 8. CocTaBieHre CXeM peakiuii (B TOM YHCIIe IO IPEIOKEHHBIM [EMOYKaM
MpeBpaIeHNnH ), XapakTEPU3YIOIINX XUMUYECKHE CBOIICTBA OPraHMYECKUX COEMHEHUH OTACIbHBIX KIacCOB,
CIIOCOOBI MX MOJIyYeHHsI M Ha3BaHHE OPTaHUYECKUX COSIMHEHUH 110 TPUBUAIBHON WIIM MEXITyHapOAHOM
CUCTEMAaTUYECKON HOMEHKIIaType. PenieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOKCTBA
OpPraHUYECKUX COETUHEHUH OTIENBHBIX KIacCOB

OK 01 OK 02 OK
04

JIaGopaTopHoe 3ansiTue 3. JlaboparopHnas padota «IIpeBpamieHnst OpraHn4ecKruX BEMIECTB IPH HarpeBaHU».
[losryuenue 3TuiIeHa U U3yUEHHE €r0 CBOWCTB. MoaenpoBaHie MOJIEKYJI U XUMUYECKUX NPEBpallleHUI Ha
[pUMepe 3TaHa, STWIEHA, alleTWIEeHa U Jp.

OK 01 OK 02 OK
04

Tema 4.3.
NnenTuduxanus

OcHOBHOe CoICpPKaHue
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OpPraHuYecKuX
BeEIleCTB, UX
3HAYeHHNEe H
npuMeHeHHEe B
OBLITOBOM M

MCATCJIBbHOCTH
4C/JI0BCKA

TeopeTuueckoe odyuenue 13

MPOU3BOACTBEHHOM

broopraanueckue coennnenus. [IpuMenenue u 6ronoruueckas poib yriaeBoaoB. OKUCIEHNE YTIIEBOAOB —
MCTOYHHUK HEPTUU KUBBIX Opranu3mMoB. O0IacTu mpuMeHeHUs aMUHOKUCIOT. [IpeBpalieHus OSIKOB MUIITH B
opranmzMme. buonorndeckue GyHKIUM OenkoB. bruomornueckue GyHKIUY )KUPOB. Pojib OpraHuecKoi XUMUH B
[pEIIEHUH TPOOIIeM MUITICBOM 0e30T1acHOCTH. PoTh OpraHndecKkoil XMMHH B PEIICHIH IMPOOJIeM SHEPTeTHIECKOM
(0€301M1aCHOCTH, B PA3BUTHUHU MEIUIUHBI, CO3JJaHIH HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB SHEPTHH
(aJIbTepHATUBHBIC UCTOYHUKH SHEprun ). OMacHOCTh BO3CHCTBUS HA JKUBBIC OPraHU3Mbl OPTaHUYCCKUX BEIIESCTB
OTIIENBHBIX KIACCOB (YTIIEBOIOPOIBI, CTUPTHI, (DEHOIBI, XJIOPOPTAHUIECKHE TPON3BOAHBIE, abICTHIBI U P.),
CMBICT TIOKa3aTels MPeIeIbHO TOMYCTUMON KOHIICHTPAIHN

JlabopaTopHoe 3anstue 4. «neHTudukays opraHMueCKUX COSTMHEHHUI OTIENBbHBIX KilaccoB» Vnenruduxarys
OpPraHMYECKUX COCTUHCHHI OTICIIbHBIX KIaCCOB (Ha MPUMEPE aIbJICIH/I0B, KpaxMaia, YKCYCHOM KHCIIOThI, OCIIKOB
M T.I.) C KCTIOIB30BAaHUEM MX (PH3UKO-XUMHUYCCKHX CBOMCTB M XapaKTePHBIX KAUCCTBEHHBIX PEAKIINH.
Jlenarypaius Oenka npu HarpeBaHuu. LIBeTHbIC peakiuu 0eIKoB. BO3HUKHOBEHHE aHATMTHYESCKOTO CHTHAJIA
CTOYKH 3PCHHS XMMHUYECKUX MPOIECCOB IPU NPOTCKaHUH KAYSCTBCHHOM PEaKIny, MO3BOJISIONICH
MACHTH(QHUIMPOBATH NPEIIOKCHHBIC OPraHMIECKHE BENeCTBA

KonTposbHas padora 3.CTpyKTypa 1 CBOMCTBa OPraHHYeCKHUX BeleCTB.

Pa3znen 5. Kuneruueckue M TepMOIMHAMMYECKHE 3aKOHOMEPHOCTHU NMPOTEKAHUS XUMHYECKUX peakuui

OK 01 0K 02 OK
04

OK 01 0K 02 OK
04

OK 01 OK 02 OK
04

OcHoOBHOE CoIECpPKaHue

OK 01 OK 02

Tema 5.1.
Cropoctb
XHMHYECKHX
peakuuii.
XuMnueckoe
paBHOBecHe

TeopeTuueckoe o0yyenue 14

CKOpPOCTh peaKIliy, € 3aBUCUMOCTD OT Pa3IMYHBIX ()aKTOPOB: MPUPOIBI PEATHPYIOIINX BEIIECTB, KOHIICHTPAIINH
[pearupyronMx BEIIeCTB, TEMIIEPATyPhl U IO PEaKIIMOHHOMN MOBEpXHOCTH. TerioBbie 3((HEKThl XUMHUUECKUX
[peakuii. DK30- U SHAOTEPMUUYECKUE, PEAKIIUU.

OO6paTUMOCTh peakinii. XUMUYIECKOe PaBHOBECHE U €T0 CMEIIeHHE 10T IEHCTBUEM Pa3IHNYHBIX (aKTOPOB
(KOHIIEHTpAIHS PEArCHTOB WM MPOAYKTOB PEaKIINH, JaBJICHHUE, TEMITEpATypa) sl CO3MaHUS ONITUMATHHBIX
YCJIOBHM MpoTeKaHus Xxumuueckux npoueccos. [Ipunmun Jle Hlatense

OK 01 0K 02

I[MpakTnyeckoe 3ansitue 9. Penienne npakTHKO-OPHEHTUPOBAHHBIX 33J[aHUH HA aHANMN3 (PAaKTOPOB, BIUSIOIINX HA
M3MEHEHNE CKOPOCTH XUMHUYECKOH Peakiuy, B T.4U. C TO3UIHA IKOJIOTHYECKH L[eJIecCO00pa3HOro OBEACHUS B OBITY
1 TPyOBOM JEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS M OKPY KArOIIeH IPUPOIHON CpEebl.

Perienue mpakTUKO-OPUEHTUPOBAHHBIX 3aaHUM Ha NpuMeHeHue npuHuuna Jle-Illatenbe Ay HaX0XKAECHUA

OK 01 0K 02
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HaIpaBJICHUA CMCUICHN PABHOBECUA XAUMHYECKOU p€aKkuu U aHaJIn3 (I)aI(TOpOB, BJIMAOIIMX Ha CMCIICHUC
XUMUYCCKOI'0 paBHOBECUSA

Pa3znen 6. PacTBopbl

Tema 6.1. OCHOBHOE CONCDIKANIE OK 01 OK 02 OK
IousiTue o ep 07
acTBopax
P P TeopeTuueckoe odyuenue 15
PacTBopenue kak GU3NKO-XUMHIecKuil poriecc. PactBopsl. CriocoObI MPUTOTOBICHHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 40JIs1 paCTBOPEHHOI0 BellecTBa. CMBbICT MOKAa3aTeNsl NpeaeiabHO JOMYCTUMOM
KOHIIGHTPAIMH U €T0 HCIIOIh30BaHUE B OIIEHKE IKOJIOTUIECKOH OE30MacHOCTH.
[IpaBria 3KOJIOrHYECKH LeTIECO00Pa3HOr0 IOBEACHUS B OBITY U TPYIOBOH AESATEIBHOCTH B LIEIAX COXPAHEHUS
CBOETO 370POBbsI U OKPYXKAIOLIEH NPUPOIHON CPEMIbl; OMIACHOCTH BO3ACHCTBHSI Ha KUBBIC OPraHU3MBI
OTIpEeIeTICHHBIX BELIECTB.
Penrenue mpakTHKO-OPHEHTUPOBAHHBIX PACUECTHBIX 3aJJaHUH HA PACTBOPHI, UCTIOJIb3yEeMbIe B OBITOBOU U
[POM3BOJCTBEHHOH J1ESTEIBHOCTH YeJIOBEKa
Tema 6.2. 0K 01 0K 02 OK
HccneqoBanne OcHOBHOE coiep:kaHHe 04

CBOICTB PAaCTBOPOB

JlaGopaTopHoe 3ansiTue 5. «lIpurotoBieHne pacTBOPOBY.

[IpuroroBieHne pacTBOPOB 331aHHON (MaccoBoil, %) KOHIIEHTpaLKH (C PAaKTUKO-OPUEHTHPOBAHHBIMH
BOIIPOCAMH) U OTIPEJIEIIEHUE CPEIbl BOJHBIX PACTBOPOB.

Permenwne 3aja4 Ha MPUTOTOBJICHUE PACTBOPOB

0K 01 0K 02 OK
04

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COlep:KaHue (Codep:KaHHe MPUKJIATHOTO MOILYJIs)

Pa3nen 7.

Xumus B 6I)ITy H l'[pOl/I3BOZ[CTBeHHOﬁ JACATCJIbHOCTH Y€JI0BECKA

OK 01 OK 02 OK
04 OK 07

Xumus B ObITY U
NMPOU3BOACTBEHHOM
e TeJbHOCTH
4YeJIOBeKa

OcHoOBHOE CoA€CpiKaHue

TeopeTnyeckoe o0yuenue 16

Hogsetinmme 1OCTHXEHUS XUMHIECKONW HAYKH M XUMHUIECKON TEXHOJIOTHHU. Pois XuMum B 00eCTieUeHIH
PKOJIOTHYECKOM, JHEPTETUIECKOH | MUIIeBOH 0€30MTaCHOCTH, Pa3BUTHH MeIUIMHEL. [IpaBuiia moncka u aHanmsa
XUMHUICCKON HHPOPMAIIUN U3 Pa3IUIHBIX HCTOYHUKOB (HaydHas M YIeOHO-HAydHAs JTUTEPaTypa, CPEICTBA
MaccoBOl mHpopManuu, ceTh MHTEpHET)

OK 01 OK 02 OK
04 OK 07
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IpaxkTuyeckoe 3ausitue 10-11.ITonck 1 ananu3 KeHCOB O MPUMEHEHNN XHMHYECKUX BEIIECTB U TEXHOJIOTHIH C
yaeToM Oyymieit mpodeccnoHambHON AeSITETFHOCTH 110 TeMaM: BaKHEHIITNe CTPOUTENFHBIE MaTepHaIThI,
KOHCTPYKIIMOHHBIC MAaTEPHUAJIbI, KPACKH, CTEKIIO, KEPAMUKA, MaTePUaJIbl JUIs SICKTPOHUKHU, HAHOMATEPHAIbI,
TeKCTUIbHBIC BOJIOKHA, UCTOYHUKH SHEPTUY, OPraHUYCCKUE U MUHEPAIBbHBIC YA0OPEHUS, ICKaPCTBCHHBIC
BEIIeCTBa, OBITOBASI XUMHSL.

Samuta: [IpeacraBieHne pe3yabTaToB pElICHUs KeWCOB B (pOpMe MUHU-IOKIIAJIA ¢ IPe3eHTaneH

OK 01 OK 02 OK
04 OK 07

I[Ipome:xxyTouHast aTTecTanus mo gucuuminne (g depenunpoBannblii 3a4er)

Bcero

72
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2. YcioBus peajin3ainuy NporpaMmsl 0011eo0pa3oBaTe1bHOH THCHUIIINHBI

2.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecrevdeHn 0

Jns  peanuzani  IPOrpaMmbl  IUCHUILIMHBI  JOJDKHBL  OBITH  IIPELYCMOTPEHBI
CJIeyIOlUE CIEeIHUAJIbHbIE TOMENICHUS: Y4eOHbIM KaOMHET XUMHUHM W/WIH Yy4yeOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne yueOHOro kKaduHera (HArJISAAHbIC IOCOOHS): Ha0OPBI
IIAPOCTEP>KHEBBIX MOJIEICH MOJEKYJI, MOJAEIU KPUCTAUIMYECKUX PEIIETOK, KOJUICKIIUH
MPOCTHIX U CIOKHBIX BEIIECTB W/WIIM KOJUJIEKIIUU MOJIMMEPOB; KOJUIEKIIUS TOPHBIX TOPOJ U
MUHEpaJioB, TaOnuia MenaeneeBa, y4deOHbIe (QuiIbMbI, HUGPOBEIE 0O0pa3oBaTEIbHBIC
pecypchl.

Texnnueckue cpeacrBa oO0y4YeHHsl:  KOMIIBIOTEP C YCTPOHUCTBAMHU
BOCITPOU3BEJICHUS 3BYKa, NMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUNHAS
JI0CKa, YKa3Ka-TMpe3eHTep ISl MPE3CHTAIIHH.

O6GopynoBanmne Jadoparopuu M Ppado4Yux MecT JA00OPATOPHUHM: MEH3YPKHU,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIMbl, NPEIMETHbIE U TOKPOBHbIE
CTEKJIa, TUIAHIIETHI JJisi KamelbHbIX peakiui, (uibTpoBalibHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOp PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, IITATUBBI JUIsI POOUPOK; MEPHBIC IMJIMHJPHI, BOPOHKU CTEKIISTHHBbIC, BOPOHKHU
nenutenbHble nuauHApuYeckue (50-100 mut), ctynku ¢ mecTtukoM, (apdopoBbie yaliku,
MUHIETHI, QWIBTPHI OyMa)KHbIE, BaTa, MapJiisi, YacoBbIE CTEKJA, AJICKTPOIUIUTKH,
1ab0opaTOpPHBIE ITATUBBI, CIIUPTOBBIC TOPETKU, CIIUYKH, IPUOOP ISl TOTYyUEHUS Ta30B (UITU
MpoOUpKa ¢ ra300TBOJHON TPYOKO#t), AepKaTenu sl MPOOUPOK, CKISHKH ISl XpaHCHUS
PEaKTUBOB, pa3laTo4yHbIC JIOTKH; XxuMmudeckue crtakanbel (50, 100 u 200 mi); mmarenu;
MAHIIETHI; TUTEJIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaliMepshl), MepHbIe TpoOupku (Ha 10-20 mur)
u MepHbie Koiobl (25, 50, 100 u 200 mi), BoasHas OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC
MaJouKy; KOHW4Yeckue Koyobl it TuTpoBanus (50 u 100 mi1); MHIAMKATOPHBIE TTOJOCKH JJIS
onpeneneHuss pH W craHmapTHas MHIWMKATOpHAs IIKalla, YHUBEPCAIbHBIN WHIUKATOD;
nunetkd Ha 1, 10, 50 v (wnmm mozaropsl HA 1, 5 u 10 mit), OrOpeTKH IJisi TUTPOBAHMS,
memuimHckue mmpuibl Ha 100-150 moin, mabopaTopHbie W/Uinu aHAIUTAYECKHE Bechl, pH-
METpBI, CYIIUIBHBIN mKad, U ap. JJabopaTopHOe 000pyI0BaHHE.

2.2. NudopMmanuoHHOe 0oOecriedeHHE PeaTu3auu NPOrPaMmMbl

1. JIma peanmusaruu  mporpaMMbl  OuOnMoOTeuHBIM  (QoHL  OOpa3zoBaTEIHLHOM
OpraHM3alk JIOJDKEH WMETh IIeYaTHBIC W/WIM OSJCKTPOHHBIC 0Opa3oBaTeibHBIC U
WH(POPMAIMOHHBIE PECYpPChI, PEKOMECHIOBAaHHBIC JIJII MCIOJIB30BAaHUS B 00pa30BaTEIHHOM
MpoIIEcce, HE CTapuIe S5 JET C MOMEHTA U3JaHHUS.

2. Pexomenayemple TieHaTHBIC W3JIaHUS [0 peaau3aluud  0011e00pa3oBaTEIbHON
JTUCIMILTAHBI TTPEICTABICHBI B METOJUYCCKIX PEKOMEHIAIUAX IO OpraHUu3aIlii 00ydeHUsI.
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OCHOBHBIC HCTOYHHUKH:

[Mabpuensn O. C., OctpoymoB W.I'., CnagkoB C. A. Xumus: 10-11 knacce (6a30Bblii
ypoBeHb) - . U3narenbctBo «IIpocBemenuey; 2023, c. 128.

Kypun A.A. Xumus, 10 - 11 AxuuonepHoe o61miectBo "M3narenbcTBo
"I[IpocBemenue" Xumus. 10 kmacc. Metoaudeckoe nocooue. (Ilporpamma kypca
oprannueckoit xumun 10 kinacca A MOTHOM CpeiHeH MIKOJIbI, 0a30BbIA YPOBEHb. ABTOPHI:
D.E. Hudantees, [1.A. OpxexoBckuit) / [1.A. OpxekoBckuid, JI.W. [Tamkosa — M.: OO0
MO MHEMO3HMHA, 2019.

Xumus. 11 kmacc. Meroauueckoe nmocobue. (Pabouas mporpamma kypca xumuu 11
KJ1acca JiJIsl TIOJTHOM cpeiHer MIKOJIbI, 0a30BbI ypoBeHb. ABTOpbI: E.E. Munuenkos, A.A.
Kypun, I1.A. Opxekosckuit) / E.E. MunuenkoB, W.MU. Ilponuna — M.: OO0 HOI]
MHEMO3HHA, 2017.

JlonoiHNTEILHAS JIATEpPaTypa

1.A3umoB A.Kpatkas ucropust xumud. Pazsutue uzaeit u npeacrasienun. — CIIO. :
Amdopa, 2000.

2. BoponkoB M.T"., PyneB A.1O. O xumuu 1 XuMHKax U B WIYTKY, U BCepbe3. M.:
Mmuemosuna, 2011.

3. Epemun B.B., Ky3smenko H.E. COOopHUK 3aiad U ynpaxXHEHUH MO XUMHU:
IIKOJIBHBIA Kypc. — M.: Ok3amen, 2008.

4. 3on0toB FO.A. XuMuku emie myTAT. -5-€ u3d., ucnp. u goim. - M.: YPCC, 2009.

5. Ky3smenko H.E., Epemun B.B. 2500 3agay no xumuu. — M.: Dk3amen, 2005.

6. Ky3semenko H.E., Epemun B.B, [TonikoB B.A. Hauana xumuun. - M.: Dk3aMeH,
2012.

7. Jlucnuknu I'.B. I'ogurecy nu BeI B xumuku? — M.: YPCC, 2003.

8. Jlucuukun I'.B., beranenu B.1. Xumuku mnzobperarot. — M.: [IpocBemienue,
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9. Iloranos B.M., Tatapunuuk C.H. Opranunueckas xumusi. — M.: Xumus, 1989.

10. PakoB DO. BemectBa u oau. 3aMETKM U OYEPKU O XUMHUH. — M.:
Axanemknura, 2003.

11.Xaprurrau U. OTkpoBeHHas Hayka: Oeceibl ¢ KopudesMu 1 OMOXMMHH U
MmeaunuHckon xumun. — M.: YPCC, 2006.

12. DOanmknonenus g aereit. T.17: Xumusg. — M.: ABanrta+, 2001.

NHuTepHeT-pecypchl Al BHEKJIACCHON M CAMOCTOATEJbHOH PadoThI
1. http: // gotourl.ru/ 4303
CaliT comepxaT AJIEKTPOHHbIE Y4eOHBbIE U MH(POPMAIMOHHbIE MaTEpPHAIIbl IS
IIKOJILHUKOB M yuuTeseil. B HeM MOoxHO HailTu yuyeOHHKH, MYyJIbTUMEIUa- MaTepHallbl;
3a1a4M  YCTYNUTEIbHBIX JK3aMEHOB M OJIMMIIMAJ C PELICHUSAMMU.
2. http: // gotourl.ru/ 4304
CaliT 0 XUMHUHU: KJIACCUYECKUE YYEOHUKH, CIPABOUYHUKH , SHUMKIONEINH, TMOUCK

OPraHUYECKUX U HEOPTAaHUYECKUX PEAKIMUH, COCTABICHUE YPABHEHHM PEaKIMM.
3. http: // gotourl.ru/ 4305
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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
CTPOEHWS BelwecTBa MOHATUSA N 3aKOHbI XUMUN
1.1 oko1 CTpoeHne 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».

CBS3U OKMCNEHNA XMMNYECKNX 2. 3apgaum Ha cocTaBfieHue
3/1IEMEHTOB, UCX0AS U3 XMMUYECKMX pOopMy ABYXaTOMHbIX
Ba/IEHTHOCTU " coeanHeHun (oKcmMAaoBs, cynbdnaos,

3NEKTPOOTPULIATENBHOCTH 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
OTAesIbHbIX KNaccoB

1.2 OK 01 Mepuvoanyecknin 3aKoH U XapakTepu3oBaTb 1. Tect «MeTannunuyeckue /
OK 02 Tabnuua 4.U. XUMNYECKNE SN1EMEHTLI B HeMeTaNIMyeckme CBOMCTBA,
MeHnpeneeBa 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

Monay nw/Paznen/
Tema

PervnrnrarT
o0yueHust

TP antennuuix
MepONPUATHH

J1.11. MennaeneeBa

[MOJIOKEHHUEM B
MEePUOINUECKON CUCTEME
XUMHUYECKHUX 3emeHToB 1. U.
MengeiaeeBay.

2. [IpakTrueckue 3agaHus Ha
YCTAHOBJICHUE CBSI3U MEXY
CTPOEHUEM aTOMOB
XUMHUYECKHUX DJIEMECHTOB U
MePUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
DJIEMEHTOB U UX COCOUHCHUI
B COOTBETCTBHUHU C
roJioxkenuem llepuoanaeckon
CHCTEME.

3. IIpakTuko-
OPUECHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUs Ha
XapaAKTEPHU3ALIHIO
XUMHUYECKUX DJIEMEHTOB:
«MeTtamnueckue /
HEMETaJJIMYECKHUE CBOMCTBA,
PIIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY

YIAMUAULCKIAX ATTEMAHTOR R

Pasznea 2.
XHUMHYECKHEe
peakuuu

XapakTepu3oBaTh
THUIIBI XUMHY€ECKHX
peakuum

KonTpoJjbHasi padora
«CTpoeHue BeliecTna u
XUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

THUnel XUMHYECKUX
[peaKkuii

CocCTaBJISITh pEaAKIIUU
COCIMHEHUS,
pasyioKeHus, OOMeHa,
3aMEIlCHHS,
OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEIIBLHBIC
peaKIu

1. 3aJa4y Ha COCTABJICHUE
YPaBHEHUW pEAKIIUM:

- COCJMHEHUS, 3aMEIIICHUS,
pa3iioeHus, 0OMeHa;

- OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEaKITU
C UCITOJIb30BaHUEM METO/Ia
PJICKTPOHHOTO OajaHca.

2. 3a/1a4M HA pacyeT MaccChl
BeIlleCTBA WM 00BbEMaA

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OHOTO U3
YYaCTBYIOIINUX 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

obmMeH

3 Pasagen 3. CtpoeHue 1
CBOWCTBA
HeopraHM4yecKux
BELLECTB

3.1 OK 01 Knaccudukaums,

MK.. HOMeHKnaTypa u
CTpoeHue
HeopraHn4yeckmnx
BELLECTB

3.2 OK 01 DU3NKO-XxnMnyeckue

OK 02 CBOWCTBA
MK... HEeOpraHNYeCcKnx
BELLEecTB

PesynbTaT 06y4eHus

CocTaBnsATb YpaBHEHUS
XMMUYECKMX peakumm
WOHHOro obMeHa C yyactmem
HeopraHnyecknx BeLLecTB

WUccnepoBaTtb CTpoeHME w
CBOWCTBA
HeopraHM4YecK1X BeLLeCTB

Knaccuduumnposatb
HeopraHMJeckue BelLecTBa
B COOTBETCTBUM C UX
CTpOEHUueM

YcTaHaBAMBaTb 3aBUCUMOCTb
PUN3NKOXMMUYECKNX CBONCTB
HeopraHM4YecKmMx BeLWecTs OT
CTPOEHMS aTOMOB U
MOSIEKYN, @ TaKxXe Tuna
KPUCTaNNM4ecKomn peLeTkn

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 Mopynb/Pa3nen/Tema PesynbTaT 06y4eHus Tunbl OLLEHOYHbIX MeponpusiTuii
Ne |

HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB
U aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
coJiell, XapaKTepU3yIOLIX UX
CBOICTBa U CIIOCOOBI TOTYYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOpETUYECKHE 3a/laHus Ha
CBOICTBa U MOJTyuYEHHUE
HEOPraHUYECKUX BEIIECTB

33 ok o1 NaeHTudunkaums WccneposaTb 1. MNMpaKTUKO-OpPUEHTUPOBAHHbIE

OK 02 HeopraHn4yeckunx KayeCTBEHHbIE peaKkummn 3a/1aHnNsA NO COCTaBNIEHUIO

OK 04 BellecTB HEOpPraHNYEeCKMX BELLECTB  XMMUYECKMX peaKuWnii C yyacTmem
HeopraHnyeckunx BeLLecTB,
NCNOMb3YyEMbIX AN UX
naeHTudmnKaunm.
2.JlabopaTtopHas paboTa:
"MaeHTndrKauma HeopraHMyYecknx
BelecTs"

4 HccnenoBaTh cTpoeHUe KonTponbHas pabota
Paznen 4. CtpoeHHE My cpoiicTBa «CTpoeHHe U CBOMCTBA
CBOWCTBA OPraHMIECKUX OpraHWYECKUX BEIECTB OpraHUYECKUX
BEIIIECTB BEIIECTB)

41 ok o1 Knaccudgukaums, KnaccnduumposaTtb 1. 3apaHna Ha cocTaBneHune
nK... CTpoOeHue 1 OpraHuyeckue BelwecTBa B Ha3BaHWIM OpraHNYecknx CoeanHeHunin
HOMeHKnaTypa COOTBETCTBUU C MX no TpMBMANIBHOW UN
OpraHM4yecKkux BeLlecTs CTpOeHueM MeXAyHapOoAHOW CMCTeMaTUYECKOM
HOMeHKaType.
2. 3apaHu1sa Ha cocTaBfieHNe NOJSHbIX
N COKpaLLEHHbIX CTPYKTYPHbIX
¢dopMyn opraHMYecKmnx BeLLeCTB
OTAENbHbIX K1AaCCOB.
3. 3ajayn Ha onpeneneHue
npocreriwen hopMybl OpraHU4YeCcKom
MOJSIEKY/bl, NCXOASA U3 DIEMEHTHOIO

coctaBa (B %)
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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
coeaAnHeHun

NaoeHTndunkaumns
OpraHMYecKux BELLEeCTB,
MX 3Ha4YeHME U
npUMeHeHne B 6bITOBON U
NpOM3BOACTBEHHOW

AeATENbHOCTUN YesioBeEKa

Pasgen 5.
KuHeTtnueckue un
TepMognHaAMMUYECKHue
3aKOHOMEPHOCTU
npoTeKaHus
XUMUYECKUX peaKLui

CKOpPOCTb  XMMUYECKUX
peakumit. Xumuueckoe
paBHoBecue

PesynbTaT 06y4eHus

OopraHmn4yeckmnx YcTtaHaBnuBaTb

3aBUCUMOCTb HU3NKO-
XUMUYECKNX CBOMUCTB
OpraHMyeckux BelecTs OT
CTPOEHMUSA MOJIEKYN

MccnepoBatb KavyeCTBEHHbIE

peakunn opraHn4ecKunx
CoeAVHEHW OTAeNbHbIX
K1accoB

XapakrepusoBaTb BAUAHUE

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 YYETOM MEXaHM3MOB
NpOTEKaHUS AaHHbIX peakunii un
reHeTUYeCKOon CBA3M OpraHnyYecknx
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
OpraHMyecKkux BeLecTs, B T.4.
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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6.1

6.2

II

II‘IK

OK 01
0K 02
liK...
OK 01
OK 04
liK...

MpodeccnoHanbLHO-OpMEHTUPOBaHHOE coaepXXaHue (coaepXaHue

OK
0K
0K
0K

01
02
04
07

lIK...

Mopynb/Pa3nen/Tema

Pasgen 6. PacTtBopbl

[MoHaTMe o pacTBopax

NccnepoBaHue
pacTBOpOB

Paspen 7.

XnMmus B 6bITYy U
MpoOU3BOACTBEHHOW
AesATeNIbHOCTH YenoBeka

Xnmus B 6bITYy 1
NpOV3BOACTBEHHOW
LesiTeNbHOCTM YenoBeKa

PesynbTaT 06y4deHus

ceoncte WccneposaTb

TeMmnepatypbl
XUMUYECKOro paBHOBeECUS

UccnepoBaTb
pacTBopbl C 3aAaHHbIMU
XapakTepucTtukamm

NCTUHHbIE

Paznnuyatb UCTUHHbIE

pacTBopbl

¢punsmnko-
XUMUYECKME  CBOWCTBA

NCTUHHbIX paCTBOpPOB

OueHuBaTb NOCNEACTBUS
6bITOBOI U
NMpou3BOACTBEHHOM
AEATENbHOCTU YyenoBeKka C
MoO3nUKNiM 3KONOrM4YEeCcKom
6e3onacHocTH

OueHuBaTb NOCNEACTBUSA
6bITOBOM "
Npown3BOACTBEHHOW
NeAaTenbHOCTN YenoBeka C
MO3nLMIA SKOSTOrMYECKOMN
6e3onacHocCTH

TWNbl OLEHOYHbIX MEpONpUATHIA

Ha CMelleHne HanpaBJiIEHUSA CMeLleHNnA

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

1. 3agaum Ha npurotosreHue
pacTBOpOB.

2. MNpaKTNKo-OpneHTUpOBaHHbIE
pacyeTHble 3ajaHuns Ha AMUCMepCHble
CUCTEMbI, UCNOSb3yeMble B 6bITOBOM
M NPON3BOACTBEHHOW AeSATe/IbHOCTU
yesioBeka

NabopaTtopHas paboTta
"MpurotoBneHne pacTtBopoB”

NpUKIaAHOrO MoAyns)

3awumTa Keica (c yyetoM byayuien
npodgeccuoHanbHoim
AeATeNIbHOCTH)

Keric (c yuetom byayuwen
npodeccnoHanbHoO M
[EeATeNbHOCTH)
BO3MOXHble TEMbl KENCOB:
1. MoTenneHne knanmaTta w
BbICBOOOXAEHME ra30BbIX
rmapaToB CO AHA OKeaHa.

2. byaywwve maTtepuansl on4 asma-,
MalnHO- 1 NpMbopoCTpOeHUs.

3. HoBble maTepuansl ans
COJIHeYHbIX HbaTapel.

4. JlekapcTBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos
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oK/nK Mopynb/Pa3nen/Tema PesynbTaT 06y4deHus Tunbl OLLEHOYHbIX MeponpusTuii

5. JIueT nu3MeHeHUii U JONOJTHEHUi, BHECEHHBIX B Pa004yl0 NPpOrpaMmmy

No N3MCHCHMA, AaTa U3MCHCHMU:I, No CTpaHUIbl C ©BMCHCHUCM

bbLJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHUA

No N3MCHCHMA, AaTa U3MCHCHMU:I, No CTpaHUIbl C ©BMCHCHUCM

bbLJIO CTAJIO

OcHoBaHUe:

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHUA

No usmenenus, nara usMeHeHus1, No CTpaHHIIbl C K3MEHEHUEM

bbLJIO CTAJIO

OcHoBaHue:

IToamuce nuia, BHECIIETo M3MEHECHUS

37



