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IMNOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o0meoOpa3oBaTebHOM yueOHOM MUCHMIUIMHBI XUMHS TpeIHa3HaueHa JUIs
m3yuenusi xumun B @uwmane ['BIIOY PX «UYepHoropckuii TOpHO-CTPOUTEIBHBIA TEXHUKYM),
peanmsyronieM 00pa3oBaTENbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHsl B Ipenenax
OCBOCHHMSI OCHOBHOH oOpasoBatenbHOlM mporpammbl CIIO Ha 0a3e OCHOBHOTO OOIIETrO
00pa3oBaHMs MPH MOJATOTOBKE KBATU(HUIIMPOBAHHBIX pab0OUNX U CITyKAIUX.

[Iporpamma pa3paboTaHa Ha OCHOBE npukaza MunnpocBemenus — Poccuiickoit
@eneparn - ot 23.11.2022 Ne 1014  «O06 yrBepxknaeHun (QenepanbHoil 0Opa3zoBaTenbHON
MporpaMMbl  cpenHero oobimiero obOpaszoBanus» (3apeructpupoBaHo B Muniocte  Poccun
22.12.2022 Ne 71763), B COOTBETCTBUU ¢ PekOMEHIAIUsIMU 1O TOJTYYCHHUIO CPETHETO OOIIEeTo
o0Opa3oBaHUs B Ipejenax OCBOEHUS 00pa30BaTeNbHON  MPOrpaMMBI CpeIHero
npodeccuoHanbHOr0 oOpa3oBanusi (mUcbMO JlemapramMeHTa rocyJapCTBEHHOW TIOJNUTHKH B
chepe cpenHero mpoecCHOHaTbHOr0 00pa3oBaHus U MPOGECCHOHATBHOIO OOY4YEeHHUS OT
01.03.2023 Ne 05-592), B  coorBerctBuM ¢ ®PI'OC  cpeanero oOumiero oOpa3oBaHMs,
MPEIbABISEMBIX K CTPYKTYpE, COACPNKAHUIO M pe3ylibTaTaM OCBOCHHUS Y4eOHOM HCIUIUIMHBI
MaTemaTuka (C HM3MEHeHMsMH, npuka3 MunnpocBemienuss Poccuiickoit ®enepaunuu  oT
12.08.2022 r. Ne 732 «O BHeceHMH U3MEHEHUH B (QeaepalbHbIl TOCYAapCTBEHHBIH
o0pa3oBaTeNbHBIA CTAaHAAPT CpPEAHEro oOmero oO0pa3oBaHUs, YTBEPKICHHBIM MPUKA30M
MunuctepctBa obOpazoBanus U Hayku Poccuiickoit @enpepammu ot 17 mas 2012 1. Ne
413" (3apeructpuponan 12.09.2022 Ne 70034).

Copep:xanue mporpammbl 00111e00pa30BaTeNbHON AUCHUILTUHBL «XUMUS» HAMpPaBICHO
Ha JJOCTMKECHHE CICAYIOUINX LeJei:

— (bopMHpOBaHHE CHCTEMbI XUMUYECKUX 3HAHUHN KaK BKHEHIIECH COCTaBISIFOIICH
CCTCCTBGHHO'HayIIHOI\/'I KapTUHBI MHpPA, B OCHOBC KOTOpOﬁ JIEKAT KIIOYCBBIC IIOHATHA,
(dyHIaMeHTaIbHBIC 3aKOHBI M TEOPHUH XMMHUHU, OCBOCHHE sI3bIKa HAYKH, YCBOCHHE M IMIOHHMMAaHHUE
CYIIHOCTH JOCTYITHBIX 00OOIICHUH MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH
WX Pa3BUTHS U CTAaHOBJICHUS,

- dbopMHUpOBaHHE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOAaX TMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX I TPHOOPETEHUsI YMEHUN OPHUEHTHPOBATHCS
B MHPE BEIIECTB U XMUMHUYECKUX SIBJICHUW, MUMEIOIIMX MECTO B MPHUPOJE, B MPAKTHUYECKOHW M
IOBCEIHEBHOM KU3HU;



— pa3BUTHE YMEHHMH M CIOCOOOB JAESITEIbHOCTH, CBA3aHHBIX C HaOJMIOACHHEM H
OOBSICHEHHEM XHUMHUYECKOT0 JKCIIEPUMEHTa, COONIOJEHUEM TMpaBuUi 0e30MacHoro oOpamieHus ¢
BEIIECTBAMH.

3agauu TMCHUTLUINHBI:

1) chopMUpOBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHWsI XMMHUYECKHUX IPOLIECCOB U
SIBJICHUM B OKPY>KalOIEW Cpelie, a TaKKe MX CBSA3b C LEJIOCTHOM HAYYHON KapTMHON MUpa U IPYTHUMU
€CTECTBCHHBIMU HayKaMH,

2) Pa3BUTE YMCHHS COCTaBJIATh (bopMy.]'II)I HEOPTraHNYCCKUX W OPraHUYCCKHUX BECIICCTB,
YpaBHCHUA XUMHUYCCKUX peaKHHﬁ, OOBSICHATH MX CMBLICJI, UHTCPIPECTUPOBATL PE3YJIbTATHI XUMHUYCCKUX
OKCIICPUMCHTOB,

3) C(I)OpMI/IpOBaTB HaBBbIKH IMPOBCACHUA HpOCTef/’II_HI/IX XUMHYCCKUX OKCIICPUMCHTAJIbHBIX
I/ICCJ'ICIIOBaHI/Iﬁ C CO6J'IIO,Z[CHI/ICM IMpaBUI 0€e301acHOro O6paHIeHI/I${ C BCIICCTBAMU U J'Ia60paTOpHBIM
O60py,Z[OBaHI/IeM;

4) pa3BUTh YMEHHS HaXOAWUTh, aHAJIM3UPOBATH U UCIIOJIb30BaTh HH(POPMAITIO XUMUIECKOTO
XapakTepa U3 pasInYHbIX MH()OPMAIMOHHBIX MCTOYHHUKOB, BKIIIOYas y4eOHYIO JIUTEpaTypy, HayuHble
myOJIMKAalMU ¥ HUHTEPHET- PECYPCHI;

5) Cq)OpMHpOBaTL YMCHHUA TMPOTHO3UPOBATH  IOCICACTBUA cBOEH ACATCIIBHOCTH H
XUMHUYCCKUX TIPpUPOAHBIX, OBITOBBIX U MMPOU3BOACTBCHHBLIX IMPOLECCOB, YUYUTBIBAsA BO3MOXKHBIC
9KOJIOTHYCCKHUE U COLIMAJIBHBIC BO3,I[€I>1CTBH$I;

6) c(opMUpPOBaTh IOHUMAHUE 3HAYMMOCTU JOCTUKEHUN XUMUYECKOW HayKU U TEXHOJIOTHM
JUIs Pa3BUTUS COLMAIBbHOM M IPOU3BOJACTBEHHOM cQep C yMEHHUEM MPUBOJIUTH INPUMEPHI HX
MIPUMEHEHHUS B Pa3IMUHBIX cepax KU3HH.

OBIIAA XAPAKTEPUCTUKA YYEBFHOU JUCHUNIJIMHBI XUMMUS

B O®OI'BIIOY PX UI'CT, peanusyoomeM oO0pa3oBaTelbHYI0 MTPOrpaMMy CpEIHEro oOIIero
oOpaszoBanus B npexaenax ocBoeHus OOII CIIO nHa 6a3e ocHOBHOro oOrmiero oOpa3oBaHUs, U3y4YEeHUE
XUMHUA HMMEET CBOM OCOOCHHOCTH. DTO BBIPAXKAETCS B COJACPKAaHUM OOYYEHHS, KOJIHUYECTBE YACOB,
BBIJICJIIEMBIX Ha U3yYEHHE OT/EIbHBIX TEM IPOTrpaMMBbl, INIyOUHE UX OCBOEHHUS 00ydYaroIIMMUCs, 00beMe
U XapakTepe MPaKTUIECKUX 3aHITUH, BUaX BHEAYAUTOPHOU CAMOCTOSITETLHONW padOThI 00yJarOIINXCSI.

W3yuenne  AMCUMIUIMHBI ~ XMMHUS ~ 3aBepllaeTcsl  MOJBEJAEHHWEM  UTOroB B (opme
mudepeHIIMPOBAaHHOIO 3a4eTa B paMKaX MPOMEKYTOYHOW aTTecTali oOydarollUXcsi B Ipolecce
ocsoeHns OOII CIIO nHa 6a3e OCHOBHOro oOIIero oOpa3oBaHHs C IOJYYEHHEM CpEIHEro oOIero
oOpazoBanus. OOmMe KOMIETEHIIMH, NPEeIyCMOTPEHHbIE pabodell mporpaMMoil JUCIUIUIMHBI XUMHUS,
CUUTAIOTCS C(HOPMUPOBAHHBIMH ITPH MPOXOXKICHUN 00yUAIOIIUMUCS TPOMEXKYTOUHOM aTTeCTallnu.

XuMHsIT — 9TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOSHHUH, CBOWCTBAX M MPEBpAICHUSX,
3HaYeHUU XUMHUYECKUX BEIIECTB, MAaTEPUAJIOB U MIPOLIECCOB B MPAKTHUECKOM JesITeIbHOCTH YellOBeKa.

Conepxanne 001e00pa3oBaTebHON Y4eOHONW AUCIUIUIMHBI XHMHUSI HAMpaBJIEHO HA YCBOCHHE
00y4aroIMMHUCST OCHOBHBIX MOHSATHH, 3aKOHOB W TEOPUH XMMHU; OBIAJIEHUE YMEHMUSMHU HaOII01aTh
XUMHYECKHE SIBJICHHUS, TPOBOIUTh XUMHUYECKHHA OSKCIEPUMEHT, MPOM3BOJIUTH pacyeThl Ha OCHOBE
XUMHUYECKHX (POPMYII BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIuil.

B mpomecce u3ydeHHMss XMMUU Yy OOYyYaroIIWXCS Pa3BHBAIOTCS IMO3HABATEIbHBIE WHTEPECHl U
UHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOSITEIHbHOM PUOOPETEHHs 3HAaHUH 110 XUMUH B
COOTBETCTBUH C BO3HUKAIONIMMHU >KU3HEHHBIMH MPOOJIEeMaMH, BOCIIUTHIBACTCS OEpEKHOE OTHOIIEHUS K
npupojie, IMOHMMaHHE 3J0pPOBOr0 o00pa3za KHU3HH, HEOOXOJUMOCTH TPEeNyNpeKACHUs SBICHHIA,
HAHOCSIIUX BPEJ 3I0POBbIO U OKpysKaromlel cpene. OHM 0CBanMBaIOT NIPUEMbI TPAMOTHOI'0, O€3011aCHOTO
UCIIOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaTEpUAIIOB, IPUMEHSIEMBIX B OBITY, CEILCKOM XO3SHCTBE U Ha
IPOM3BOJICTBE.

IIpu cTpyKTypHUpOBaHMM COAEpKaHHUS 00IIe00pa3oBaTEIbHON Y4eOHONW TUCHMIUIMHBI 7S
MpOoeCCHOHANIBHBIX  00pa30BaTEIbHBIX OpPTaHU3AIMKN, PEATH3YIONIUX 00pa30BaTEIbHYIO MPOrPAMMY
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cpennero oOmiero obpaszoanusi B mpeaenax ocBoeHus OIIOIT CIIO nHa 6Gaze OCHOBHOTO 001IEro
o0Opa3oBaHMs, YYUTHIBAIach OOBCKTHUBHAS PEATbHOCTh — HEOOJBIION 00bEM YacoB, OTIYIICHHBIX HA
U3Y4YE€HHE XHMHHM U CTPEMJICHHE MaKCHMallbHO COOTBETCTBOBATH HJESIM Pa3BUBAIOLIETO OOy4YEHUS.
[ToaToMy TeopeTnyeckue BOMPOCHI MAKCHMAIbLHO CMEIICHBI K HA4ally M3y4eHUsS AUCIHILTUHBI, C TEM
YTOOBI MOCIEAYIOMUH (aKTUYECKUN MaTepuall paccMaTpUBaJICS Ha OCHOBE U3YUYEHHBIX TEOPHUH.

Peanu3zanusi AEMyKTUBHOTO TOAXOJa K HW3YYCHHUIO XUMHHU CIOCOOCTBYET Ppa3BUTHIO TaKUX
JIOTHYECKHUX OMepaluid MBIIJICHUS, KaK aHallu3 U CHHTe3, 0000IeHne U KOHKpeTH3alus, CpaBHEHUE U
AHAJIOTHS, CUCTEMATHU3AIMs U KJIacCCU(PUKALIUS U JIP.

B mpomecce u3ydeHHs XHUMHHM TEOPETHUECKHUE CBEICHHUS JOMOJHSIOTCA JEMOHCTpAILUsMHU,
7a00paTOPHBIMU ~ OMBITAMH W MPAKTHYECKHUMH  3aHSATHUSAMHU. 3HAYUTEILHOE MECTO  OTBOJUTCS
XUMHUYECKOMY JKcriepuMeHTy. OH OTKpbIBa€T BO3MOXHOCTH (OPMHUPOBATH Yy OOyYaIOIUXCS
CHeIMalIbHBIC TIPESIMETHBIE YMEHHS: Pa00TaTh C BEIIECTBAMH, BBITIOJIHATH MPOCTHIE XUMHUYECKUE OTBITHI,
YU4UTh O€30MacCHOMY U JKOJIOTMUYECKHM TPaMOTHOMY OOpallleHHI0 € BelleCTBaMH, MaTepuajiaMu H
IpoIlecCaMyl B OBITY M Ha TTPOU3BOJICTBE.

B mpouecce wu3ydeHus XUMHH BaXHO (OPMHUPOBATH HH(OOPMALMOHHYIO KOMIETEHTHOCTh
obyuatontuxcs. [loaToMy mpu OpraHu3anuyd CamMOCTOSATEIbHON paboThl HEOOXOAMMO AaKIICHTHUPOBATH
BHHUMaHUE OOY4YaloIIMXCs Ha MOUCKe MH(OpMalMU B cpelcTBax MaccMmenuna, MHtepHere, yueOHOU u
CIEIMAIHOM JIUTEpaType C COOTBETCTBYIONINM O(DOpPMIICHUEM U TIPECTABIICHUEM PE3yIhbTaTOB.

MECTO YYEBHOU JJUCIUILIAHBI B YYEBHOM ILJTAHE

B ®ummane  I'BIIOY PX «YepHOropckuii TOpHO-CTPOUTENBHBIM  TEXHUKYM», DPEAIU3YIOIIEM
00pa30BaTebHYIO IPOrpaMMy cpeHero oomero oopazosanus B npeaenax ocBoenus OOIT CITIO Ha 6aze
OCHOBHOTO o001miero obpa3zoBaHusi, ydyeOHas aucuuiuinHa xumus s npodeccun 35.01.27 Macrtep
CEJIbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA M3YydaeTcsi Ha 0a30BOM ypOBHE B 0O0II€00pa30BaTEIbHOM IIUKIIE
yue6Horo rada OOIT CIIO Ha 6a3e 0CHOBHOro 0011ero 00pa3oBaHMs C MOJYYEHHUEM CPETHEro oOIIero
o0OpazoBaHus.

B yueOnbix mmanax OOIl mecto y4eOHOI AMCHMIIIMHBI — B COCTaBe 00II€00pa30BaTEIbHBIX
y4eOHBIX AUCLUUILINH, (OpMHUpPYEMbIX U3 00s3aTenbHbIX NpeaMeTHbIX obnacteit ®I'OC cpennero odiero
o0Opa3oBaHusl.

OVY]l xumus m3ydaercs Ha 2 kypce. OOImee KOJUYECTBO YacoB — /2, W3 KOTOpPHIX 28 dYacom
nabopaTopHbIe U MPAaKTHUYECKHUE 3aHATHA. V3ydueHne AUCIMILTUHBI 3aBepiiaercs AudQepeHnpoBaHHbIM
3a4€TOM.

PE3YJIbTATHI OCBOEHUS YUEBHOM JUCIIUTLIVHBI

B mporecce ocBOeHUs AUCHUIUIMHBI XUMUSL Y OOYYarOMIUXCS JOJKHBI (DOPMHPOBATHCS 0OIITHE
kommereHmuu (OK):



Kon n
HaMMeHOBaHHe
(popmupyembIx
KOMIIeTeHI NI

IInanupyemMble pe3y/ibTaThl 0CBOEHHS TUCHMIIJIHMHBI

Oommue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupath
CIIOCOOBI PelICHHUS
3amaqy
npodeccrnoHaIbHOM
JeATeNTbHOCTH
MPUMEHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTAThI 10JIKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCTIMTAHHUSA:

TOTOBHOCTh K  TPydy, OCO3HaHHWE IIEHHOCTH
MacTepcTBa, TPyAoIo0ue;
TOTOBHOCTb K AKTUBHOU JeSTeTbHOCTH

TEXHOJIOTMYECKOM M COLUAaJIbHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHULIMUPOBATh,  IJIAHUPOBAaTh U
CaMOCTOSITEJIHO BBIIIOJIHATD TAKYHO A€ATEIbHOCTD;
MHTEPEC K Pa3IUYHBIM cdepaM npodeccHOHATHLHON
JESITEIbHOCTH.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATL:

OsBJiagenue

YHUBepPCAIbHbIMH y4eOHbIMHI

MO3HABATEJIbHBIMM JIEHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE I CTBUSI:

CaMOCTOSITENTFHO ()OPMYJIMPOBATh U AKTYaTU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIUBAaTh  CYHIECTBEHHBIH  MPHU3HAK WU
OCHOBaHUs JUIS CpaBHEHHS, KilaccuDUKaluu U
0000I11IeHH;

OMPEACIIATh HCJIN ACATCIIBHOCTH, 3a/1aBATh IMTapaMETPhI
U KpUTCPUHN UX NOCTUKCHUS,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPECUYHA B
paccMaTpruBaACMBIX ABJICHUAX,

JAucuMmiimHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUNW: O XUMHUYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMUH B TIO3HAaHUHU SBJICHUW TPUPOJIbLI, B (HOPMHPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS TPAKTUYECKHUX 3a]1a4
U DKOJIOTHYCCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BnajgeHue CUCTEMON XMMHUYECKUX 3HAHHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIOIINE  TOHATHS  (XUMHUYECKHHA
9JIEMEHT, aTOM, 3JICKTpOHHas o0ojiouka aroma, S-, p-, O-
JNEKTPOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTbD,
3JIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCIICHMS, XWMHUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, YrIepOoaHbIN
ckeneT, (GyHKIMOHANbHAs TPYIA, paauKal, H30MeEpHs,
U30MEpbI, TOMOJOTUYECKHN psJ, TOMOJIOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJI- U a30TCOJEPXKAIINE COCTUHEHUS, OUOJIOTHYECKU
aKTUBHbBIC BellecTBa (YIJIEBOABI, JKUPBI, OENKHU), MOHOMEp,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS, KPHUCTAIMYECKasi pEeIIeTKa, TUIbl XUMHYECKHX

peakuuii (OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC, 3K30-U
SHAOTEPMHUUYECKHE, PEAKIMH HMOHHOTO OOMEHa), pacTBOD,
JJEKTPOJINTHI, HEJIEKTPOJINTHI, 3JIEKTPOJINTUYECKAS
JUccoUManus, OKHUCIUTENb, BOCCTAHOBUTEIb,  CKOPOCThb




BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IICJISIM, OLICHHUBATh PUCKH
HOCJIEICTBUIN NeATEILHOCTH.

0) 0a30BbIE McCJIeIOBATEIbCKHE 1eCTBUS:

BJIaJICTh HaBBIKAMU y4eOHO-HMCCIICAOBATEIbCKON U
IPOEKTHON JIEATEIbHOCTH, HABBIKAMHU pa3peIICHUsI
npobiem;

BBISABJIISATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBATh 3a4ady, BbIJIBUI'aTb THUIIOTC3Yy €€
pelIeHus, HaXOAUTh apryMEHThI JJIsl J0Ka3aTelbCTBa
CBOUX y’l'Bep)KI[eHHfI, 3a1aBaThb napamMeTpsbIl )51
KPHUTEPUH PEIICHNUS;

AHAJIM3UPOBATD IMOJIYYCHHBIC B X04€ PCUICHUA 3aaa4u
pEe3yJIbTaThI, KPUTHYECKH OIICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MCHEHHE B HOBBIX
YCIIOBHSX;

YMETb NCPCHOCUTL 3HAHWA B IIO3HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIILHOCTH.

XUMHUYECKON peaklMH, XMMHUYECKOEe paBHOBECHE), TCOPHH U
3aKOHBl (TEOpPHs XHMMHUYECKOTO CTPOEHMSI OpraHUYeCKUX
BemiectB  A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKON
auccounanuu, nepuoanueckuid 3axkon .M. Menaeneesa, 3aKoH
COXPAaHEHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, (PaKTOJIOTHMYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe,
NOJlyYeHUM U O€30MacHOM HCIOJB30BAaHUU  BAXKHEHIIHUX
HEOPTaHWYECKUX W OpPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUYECKOH JEITeTbHOCTH YeJIOBEKa;

IIP6 03. chopMupOBaHHOCTH YMEHHH BBISBISTH XapaKTEPHBIC
NPU3HAKU M B3aUMOCBSI3b M3YUEHHBIX MOHATUH, MPUMEHITH
COOTBETCTBYIOIME ITOHATHS [IPU ONIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBpAIllCHU;
BBISIBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C MOHATUSAMU U
MPECTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
mP6 04. chopmMupOBaHHOCTH  YMEHHMH  HCIIOJIB30BATh
HaUMEHOBAHUSA XMMHMUYECKHUX COEIMHEHUN MEKIYyHapOJHOTIO
COK03a TEOPETHUYECKOW M MPUKIAJTHOM XMMHHU U TPUBUAJIBHBIC
Ha3BaHMs BAKHEMIINX BEILECTB (ITUJICH, alleTUJIeH, TIIULEPHH,
dbenon, Gopmanbaerun, yKkCycHasi KUCJIOTa, TJIMIHUH, YrapHBIA
ra3, yrieKHCIblid a3, aMMHUaK, ralieHasl U3BeCThb, HETrallleHas
U3BECThb, NMUTHhEBAasi CO/AA W JPYTHX), COCTaBIATH (OPMYJIBI
HEOPraHWYECKUX W OpPraHMYECKHX BEUIECTB, YPABHEHUS
XUMHUYECKUX pPEaKIMi, OOBSICHATh UX CMBICI; MOJATBEPKIATh
XapaKkTepHbIe XUMHUYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3aITUCSIMU YpaBHEHHM
XUMHUYECKHX PeaKIuii;

P66 05. cdhopmupoBaHHOCTE yYMEHUH  YCTaHABJIMBATH
MPUHAITIEKHOCTh U3YYEHHBIX HEOPTaHUUYECKUX U OPTaHUYECKUX
BELIECTB K OIPENEICHHBIM KJlIacCcaM W IpylaM COEIUHEHHH,
XapakTepu30BaTh MX COCTaB M BAXKHEHIIME CBOWCTBA;
OTIpeNIeNIATh BU/bl XUMUYECKUX CBsI3eH (KOBaJeHTHas, MOHHAs,
METaJlJIn4yecKasi, BOJOpOJHAsi), THUIBI  KPHUCTAUINYECKUX
PEILIETOK BEIIECTB; KIacCu(UIIMPOBATh XUMUYECKHUE PEAKLIUH;




ITP6 07. chopMHPOBAaHHOCTh YMEHHH MPOBOIAUTH PACUETHI IO
XUMHYECKUM (OopMysaM B YpaBHEHHUSIM XUMUYECKUX PEAKIU C
UCIIONIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 00BeMa
(HOpMallbHBIE  YCJIOBMS) Ta30B, KOJIMYECTBA  BEILECTBA;
KCIIOb30BAaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS JUISl TPUHSTHS
pelIeHul B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM.

OK 02. Ucnionb3oBath
COBPEMEHHBIC
CpezacTBa MOUCKa,
aHaM3a u
WHTEPIPETAIH
nHpopManuu u
MH(POPMAIIMOHHBIE
TEXHOJIOTUU JIJIS
BBHITIOJTHEHUS 3a/1a4
npoeccroHaIbHOM
JeSITeTbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

— c(opMHUPOBaHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILECTBEHHOW IMpPaKTUKU, OCHOBAHHOIO Ha
JMajore KynbTyp, CIOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpPIIECHCTBOBAaHUE SI3BIKOBOM M  UUTATEIBCKON
KYJBTYpbl Kak CpeICTBa B3aUMOACUCTBHUS MEXKAY
JIOJIbMH U NTO3HAHUS MUpA.

MertanpeamMeTHbIe pe3yJIbTaThl J0JKHbI OTPAKATh:

Osianenne YHHBEpPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJIbHbIMHU JAeliCTBUAIMM:

B) pabora ¢ nndgopmanmeii:

— BJIaJeTh HaBBIKAMHM MOJY4YEHHUS HMHPOpMALUM U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIIATh IIOUCK, aHAlIW3, CUCTEMAaTHU3alUI0 U
MHTEpIIpeTalui0 MHGOPMAlMU Pa3INMYHbIX BHUAOB U
bopm npencTaBIeHUS;

— CcO3J1aBaTh TEKCThl B Pa3jMYHbIX (opMaTax ¢ yueToMm
Ha3HaueHUs HMHQOpPMAIMK M IEJeBOH ayIUTOpHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTaBICHUS U
BU3YyaJIN3alluy;

JucuMnauHapHble (MpeAMeTHbIE) pe3yJbTAThl M J0JLKHBI
OTpaXkaTh:

I1P6 06. BrajeHrne OCHOBHBIMH METO/aMHU HAYYHOTO IMO3HAHHS
BEIECTB M XMMMYECKUX SBJIECHUHN (HAOIIOJEHUE, W3MEpEHHeE,
HKCIEPUMEHT, MOJICITUPOBAHHE);

IIP6 07. chopMUpPOBAaHHOCTh YMEHHI MPOBOJUTH PacuyeThl IO
XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM XMMUYECKUX pPeakLuil ¢
WCTOJIb30BaHNEM (U3WYECKUX BEIHYUH, XapaKTEPH3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMma
(HOpMallbHBIE ~ YCJIOBHS) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKHUE 3HAHMS TSl MPUHATUS
peleHii B KOHKPETHBIX KU3HEHHBIX CHTYallHsX, CBA3aHHBIX C
BEIIECTBAMU U MX IIPUMEHEHUEM;

IP6 08. chopMUpPOBAaHHOCT, YMEHUW IUTAHHUPOBATH U
BBIMOJIHATh ~ XUMHYECKUMH  SKCIIEPUMEHT  (TIpeBpalleHus
OpPTraHUYECKUX BEUIECTB NIPU HArPEBaHUM, IOJYICHHE STUIICHA U
U3y4eHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKLIUU Ha aJIbJETHIbI,
KpaxMal, YKCYCHYIO KHCIIOTY; JCHaTypamus O€JIKOB TpH
HarpeBaHMH, LIBETHbIE pEaKIMH OEJIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OTNpEAesITh Cpeay BOJHBIX pPaCTBOPOB,
KayecTBEHHbIE PEAaKIMU Ha Cyib(ar-, KapOOHAT- M XJIOPHUI-
AaHWOHBI, HA KAaTHOH aMMOHUS; pemaTh SKCIIePUMEHTAIbHBIE
3aiauun no temam "Metaibel" u "Hemetannsl") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKH O€30MacHOCTH TpH OOpameHun C
BEIIECTBAMH M Ja0OpaTOPHBIM 000PYIOBAaHHEM; MPEACTABIATH
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— OLCHHUBATb AOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBCTCTBUC
MOPaJIbHO-3THUYCCKUM HOPMaM;

JICTUTUMHOCTD
IIpaBOBbBIM u

— BIAQJETh HaBBIKAMHU pACIO3HABaHUS W  3alIUTHI
uHpopmanui,  HMHPOPMAIMOHHOM  OE30IaCHOCTH
JMYHOCTH.

pe3yabTaThl XMMHUYECKOIO SKCIepUMEHTa B (opMme 3amucu
YPaBHEHHMI COOTBETCTBYIOIIUX peakuuil u (OpMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

IMP6 09. cdhopmMupoBaHHOCTHP YMEHHUS  AHAJIW3UPOBATH
XUMHUYECKYI0  HMH(OpManuio, IOJIy4aeMyl U3  pa3HbIX
HCTOYHUKOB (CPEICTB MaccoBoi nHpopMaIyu, cetb UHTepHeT u

JApyrHe).

OK 04. D¢ddexruBHO
B3aUMO/ICVICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaH/1e

JINYHOCTHBIE Pe3yJIbTAThI I0JZKHBI 0TPAKATH B YACTH:

rPa’*KJAAHCKOr0 BOCIIMTAHMS:

— TOTOBHOCTH BECTH COBMECTHYIO JESTEIbHOCTh B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YMEHHE  B3aUMOJCHCTBOBATH C  COLHUAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (YHKIUSAMHU H
HA3HAYCHHEM.

MertanpeaMeTHbIe pe3yJibTAThI J0JKHBI OTPAKATH:

OBiajieHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU

JefCTBUSIMU:

0) COBMeCTHAs JIeATEIbHOCTD.

— TOHHUMATh U UCTIONB30BATh MPEUMYILECTBA KOMAaHTHON
Y MHAUBHUIYaJbHON pabOTHI;

— TMpPUHUMATH  [EIH  COBMECTHOW  JESITEIHHOCTH,
OpPTaHW30BBIBATh M KOOPJAMHUPOBATH JICUCTBHUS TI0 €€
JIOCTHOKCHHIO: COCTaBJIATh TJ1aH JIEHCTBHH,
pacnpeneNsaTh poiid C Y4eTOM MHEHUH YYaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOU PabOTHI.

OBiajeHne  YHHBEPCAJbHBIMH  PeryJasiTHBHbIMH

JeiiCTBUSIMU:

r) NpUHATHE ceOsi U APYruX JIIoaeii:

— TMPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JIIOACH MPU
aHaJIM3€e Pe3yNbTaTOB JIEATEIHHOCTH;

— TpU3HaBaTh CBOE MPaBO W MPaBO APYIHX JIIOACH Ha
OIIIHOKY;

,}II/ICIII/II[J'[I/IHaprIe (lee)]MeTHBIe) pe3yjJbTaTbl U J0JKHBI

0Tpa’KaTh:
IIP6 08. chopmupoBaHHOCTH YMEHHI IUIAHUPOBATH H
BBITIOJIHATh ~ XUMHUYECKUM  DKCIIEPUMEHT  (TpeBpaleHus

OpPraHMYECKUX BEILECTB IIPU HarPEBAHUU, MIOTYYECHHUE ITHIICHA U
U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM HA allbJETU/IbL,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€JIKOB IpHU
HarpeBaHUM, LIBETHbIE peakUUu OEIKOB; MPOBOJIUTH pPEAKLUU
MOHHOTO OOMEHa, ONpeNeNsATh Cpeay BOJHBIX pPacTBOPOB,
KauecTBEHHbIE peaklUuu Ha cyinbdar-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, HA KAaTHOH aMMOHH; pellaTh JKCIEPUMEHTaJIbHBIC
3anauyn o remaM "Metamisl" U "Hemeramisl") B COOTBETCTBUM
C TMpaBWJIaMM TEXHUKU O€30MacHOCTH MpH OOpaleHUuu C
BELIECTBAMH U J1a0OpaTOPHBIM 00OpYIOBaHUEM; IPEICTABIISTH
pe3yibTaThl XMMHUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB.




Ppa3BHUBATb CIIOCOOHOCTh MOHHUMATH MHp C MO3UIUHU
APYyroro 4€jIoBCKa.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYIKaroIien cpejipl,
pecypcocOepexeHHIO,
MPUMEHSTh 3HAHUSI 00
W3MCHCHHHU KJIMMaTa,
TIPUHIIMITBI
OEpEIKITMBOTO
MIPOU3BOJICTBA,

3¢ HEeKTHBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CHTYaIUsIX

JIN4HOCTHBIE pe3yJbTaThl J0/I’)KHBI OTPAKATh B YaCTH:
IKOJOIr'H4€¢CKOro BOCIIMTaHusA:

cOPMUPOBAHHOCTh ~ JIKOJIOTUYECKOM  KYJIBTYPHI,
MIOHUMAHUE BJIUSHUA  COLMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOMN
cpenpl, OCO3HaHHWE  THo0ajdbHOrO  XapakrTepa
HKOJIOTMYECKUX MPOOIeM;

IJJAHUPOBAaHUE M  OCYIIECTBICHHE JIEUCTBHI B
OKpYKallIllel cpele Ha OCHOBE 3HAHUA Lejei
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUSITHE ICHCTBUN, MPUHOCAUIUX BpE]
OKpYKaroIleH cpese;

yMEHUE IIPOTHO3UPOBATH
DKOJIOTMUECKNE  TOCIEICTBUSA
JIEHCTBHM, IPEJOTBPALLATh UX.

HeOar OIIPUATHBIC
MpeAIPUHUMACMBIX

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHBI 0TPAXKATh:

OsBJaagenue

YHUBEPCAIbLHBIMHA y4eOHbIMHI

MO03HABATEJIbHBIMU J1eHCTBUAMM:
B) padora ¢ undopmanmei:

UCIIONIb30BaTh  CpPeACTBAa  MH(POPMAIMOHHBIX |
KOMMYHHUKAITIOHHBIX ~ TEXHOJIOTUH B  pEIICHUU
KOI'HUTHUBHBIX, KOMMYHHUKAaTHBHBIX n
OpTaHHU3AIMOHHBIX 33724 C COOMI0ACHUEM TPpeOOBaHMIA
OProHOMHKH, TEXHUKU 6630HaCHOCTI/I, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€30TTaCHOCTH.

JAucuumimHapHbie (MpeaIMeTHbIE) Pe3yJbTAaThbl U 10JKHbBI
0TPaXKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPaA, POJIH
XUMHUHM B TO3HAHUU SIBJICHUH Npupoasl, B (HOPMUPOBAHUU
MBIIIUICHUST W KYJABTYPBHI JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOM IS pellieHus MPAKTUYECKUX 3a/1a4
U OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. chopMHUpPOBAaHHOCTH, YMEHMI COONOATH MpaBHIIa
9KOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOU
NESATEIPHOCTH B IEJIAX COXpPaHEHUsI CBOEro 3JI0POBbS H
OKpY)Xarolled MNPUPOAHON CcpeAbl; YYUTHIBATH OMACHOCTh
BO3JICMCTBUSl HA JKUBBIE OPTaHU3MBI OMPENICTICHHBIX BEIIECTB,
NMOHUMAsi CMBICT T[IOKa3aTeNnsl MpEeAeNIbHOW  JI0MyCTHUMOU
KOHIICHTPAIINH.




COJIEP)KAHUE YUYEBHOU JJUCIHUILIMHBI XUMUS

O0beM JMCUUIIMHBI M BUABI y4e0HOM padoThI

. O0bvem B

Bup yueOHoii padoTbl
yacax

O0bém 00pa3oBaTeIbHOI NPOrpaMMBbI IM CLIUIINHBI 72
Conep:xanue ydeOHOro MmaTepuasia 64
BT. U..
TEOPETUYECKUE 3aHATHUS 36
MIPAKTUYECKHE 3aHATHUSL 18
71a00paTOPHBIC 3aHATHUS 6
KOHTPOJIbHBIE PabOTHI 4
IIpodeccuonabHO OPHEHTHPOBAHHOE CO/IEPKAHNE (COIEPIKAHME 3
NPUKJIATHOT0 MOIYJIA)
BT. 4.
TEOPETUYECKUE 3aAHITUS 4
MPAKTUYECKHE 3aHITUS 4
IIpomexyTounas arrecranus (1uddepeHnpoBaHHbIN 3a4eT) 2




HaunmeHnoBanme Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOE M IPo(eCCHOHAIBHO OPHEeHTHPOBaHHoe), | O0bém | DopmMupyembie
pa3/iesi0B U TeM JIa0OpaTOpPHBbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHONH MOAYJIb YacoB | KOMIETEHIHH
1 2 3 4
Conep:xanue yueOHOro MmarepuaJia 64
Pa3jnen 1. TeopeTnueckue 0OCHOBBI XHMHH 16
Tema 1.1. Conep:xanue yueOHOro MmarepuaJia 2 OK 01
OcHoBHbIE XUMUYECKUH 37IeMEHT. ATOM. SIApo aToMa, H30TOMBL. DJIEKTPOHHAst 000JI04Ka. DHEPreTHIeCKre
XMMHUYECKHE IIOHATHUS |ypOBHH, MOMYPOBHU. ATOMHBIC OpOHMTANH, S-, P-, d- 31eMeHThl. OCOOEHHOCTH pacCIpeIeICHHsI 1
M 3aKOHBI, CTPOCHHUC |3JEKTPOHOB IO OpPOUTAISIM B aroMax 3JEMEHTOB MEPBbIX UYETHIPEX MEPUOJOB. DJIEKTPOHHAs
aTOMOB ~ XHMMMYCCKHUX |KOoH(uUrypamus aroMmoB. OCHOBHbIE XMMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTH4yeckue 3aHATHS
[Ipaktuueckas padota Nel. «OcCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XMUMHUU U PACUETHI 1O
YPaBHEHUSIM XUMUYECKHUX PEAKLUII.
OTHocuUTeNbHBIC aTOMHAsI U MOJIEKYJIsipHas mMacchl. MonspHas Macca. KonnyecTBo BellecTna. 1
MaccoBast nons BemecTBa. 3akoH ABorajpo. MousipHblii 00beM ras3oB. OTHOCHTENbHAS
IJIOTHOCTH ra30B. PacueTsl o ypaBHEHUAM XMMHUYECKUX PEaKIIHid ¢ UCTIOIh30BAaHMEM MAaCCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxanne yueOHOTO MaTepHasa 2 OK 01
[Iepnonnueckuit 3akoH | IIpakTuuyeckue 3aHaTHA OK 02
u Ieprogmueckas |[IpakTudeckas padora Ne2. «/3yueHne MepHOANIECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U CO
CHCTEMA XHUMHYECKUX |CTPOCHUEM aTOMOBY.
anementoB  JI. . |Tlepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. CBs3b MEpHOANYECKOTO
MenneneeBa, ux cBA3b |3akoHa u [IeproIUUECKOM CHCTEMBI XUMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUSI 2

c COBPEMEHHOU
TeopHen CTPOEHHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHUYECKHX JJIEMEHTOB, 00pa3yeMblX HMU
MPOCTHIX M CIOKHBIX BEHIECTB MO TpymnaMm U nepuoaam Ilepuoguyeckoil cucremsl. 3HAUCHUE
MEPUOINYECKOTO 3aKOHAa M CUCTEMBbl XMMHYeCKHX 3yiemMeHTOB J[.M1. MenneneeBa B pa3BUTHU
HAayKd. YCTAHOBJIEHUE CBS3M MEXAYy CTPOCHHEM aTOMOB XHMHYECKHUX DJJIEMEHTOB U
MEPUOJNYECKUM HW3MEHEHHUEM CBOMCTB XUMHUYECKHMX DJJIEMEHTOB M HMX COCOUHCHUN B
COOTBETCTBMM ¢  TnosnokeHueM  Ilepuonuueckodt  cuctembl.  PelieHne  MpakTUKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTEepU3aLUMI0 XUMHUYECKUX DJIEMEHTOB
«MeTtamnueckue / HeMETAINIMYECKAE CBOMCTBA XMMHYECKUX DJIEMEHTOB B COOTBETCTBHUU C HX
3JIEKTPOHHBIM CTPOCHUEM W IOJOKEHUEM B IEPUOJUYECKONM CUCTEME XMMHUYECKUX DJIIEMEHTOB
.. MenneneeBa»
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Tewma 1.3.

Crtpoenue  BelecTBa
u npupoaa
XUMHAYECKOU CBSI3H.
Mmuoroo6pa3ue
BEIIECTB

Coneprxkanue yueOHOro mMaTepuania

CrpoeHue BemecTBa. XumMuieckast CBsi3b. Busipl XumMnueckoil cBsi3u (KOBaJIEHTHAs! HENOJSIPHAS
U TOJIsIpHAsi, MOHHAsA, MeTajiindyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOH XHMHUYECKOM
cBs3M (OOMEHHBIH M  JOHOpPHO-akUeNnTOpHbIN). BomopogHas cBs3b.  BaneHTHOCTH.
OnexTpooTpuuaTesbHOCTh. CTeneHb OKUCIeHUs. MIOHbBI: KAaTHOHBI U aHUOHBI

HpaKTI/I‘leCKI/IC 3aHATHUA

[IpakTuueckas padota Ne3. «CTpoeHue BelecTBa U NPUPOAA XUMHUUECKOMN CBSI3U.
JleMoHCTpauuss MoJeNel KpUCTAUIMYECKUX PELIeTOK: MOHHOW (XJOpUJ HAaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJISIPHOU (YTJICKUCIIBIN ra3, HOJ), METALIMYCCKON (HATPHi, MarHHA,
Menb). Pelenne npakTu4eckux 3a/laHuil Ha COCTaBIICHHME JIEKTPOHHO-TpaduuecKkux (opmyin
aneMeHToB 1-4 nepuoos

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIIECTB

Copepxanne yueOHOTO MaTepHasa

Knaccudpukanus HeopraHmdeckux BemiecTB. HoMeHKIaTypa HEOpPraHMYECKHUX BEIIECTB
(oKcuAbI, THAPOKCHUABI, KUCIOTHI, COJM). BeliecTBa MONEKYISIPHOTO M HEMOJEKYISPHOTO
CTpoeHMsl. ATperatHble cocTOsIHUS BenlecTBa. Kpucraminueckue nu aMop@Hble BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeLIeCTBA. THIbI KPUCTAJUIMYECKUX PELIETOK (aTOMHasi, MOJIEKYJIsIpHasi,
MOHHAsl, MeTaJNInYecKasi). 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAJUIMYECKON PeIETKH

HpaKTI/I‘leCKI/Ie 3aHATHUA

ITpaktnyeckas padora Ne4. «HomeHKIIaTypa HEOPraHMUECKUX BEILECTBY.

Pemenne mnpakTuyeckux 3aJaHui 1O KiIacCU(UKALMK, HOMEHKIAType U XHUMHUYECKUM
(dbopMyIaM HEOPraHMYECKHUX BEILECTB PA3IMUYHBIX KJIaccoB (yrapHbIM ra3, yrJIeKHUCIbIH ras,
aMMUaK, raieHasi U3BecTb, HerallleHasi U3BECTb, IUThEBAsl COJla U APYTUX): Ha3BaHUS BEILECTB
no mexayHapogHoi (MIOITAK) unu TpuBHaIbHONH HOMEHKJIAType M COCTaBjieHHE (HOPMYIIbI
XUMHUYECKHUX BEIIECTB, OINpeAeieHNe NMPUHAMISKHOCTH K Kiaccy. [louck mHpopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMysiaM. AHAIN3 XUMHUYECKOH nH(pOopMaIny,
MOJIy4aeMOi W3 pa3HbIX MCTOYHUKOB (CpeACTB MaccoBo mH(popmaiuu, cetb MHTepHEeT u

JApyTHe)

OK 01
OK 02

Tema 1.5.

Copepxanne yueOHOTO MaTepuasa

OK 01
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Tunel XUMHUYECKUX
peakiuit

Xumuyeckas peakuus. Kraccupukanusa XUMHUECKUX peaklMid B HEOPraHUYECKOH W
OpPraHMYECKON XUMHUH. 3aKOHBI COXPAHEHHUS MAacChl BEILECTBA, COXPAHEHHUS U IPEBPAILICHUS
SHEPTUU MPU XUMHUECKHUX peakiusax. OKUCINTENbHO-BOCCTAHOBUTENbHbIE peakluu (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJIEHMSI,  CTEIIEHb  OKUCIIEHHS, OKUCIMTEIb U  BOCCTAHOBUTEIb,
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU B IPUPOJE, MPOU3BOACTBEHHBIX IpOLECCAX H
KU3HEESITEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOoCTh XMMHUYECKHUX
peakuui. XUMHYECKOE
paBHOBECHE

Conep:kanue y4eOHOro MaTepuaJia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJBI Pearkpyrouux
BELIECTB, KOHIEHTPALMU pEarupyrolux BEUIECTB, TEMIEpPaTypbl U IUIOLIAJU PEAKIIMOHHOU
noBepXxHOCTU. TernoBble 3PPEeKThl XUMHUUECKUX PEAKLU: 3K30- U FIHI0TEPMUUYECKHE PEAKIIUH.
OOpatumble peakuuu. XuUMUYecKoe paBHOBecue. DakTopbl, BIMAIOIIME HAa COCTOSHUE
XMMHUYECKOI0 paBHOBECHUS (KOHLIEHTPALMS peareHTOB WJIM IMPOAYKTOB PEAKIMHU, JIaBJIEHUE,
temneparypa). [lpunnun Jle [llatense

HpaKanecmle 3AHATHA

[Ipaktuyeckas pabora NeS. «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLum».

Pemenune npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaiu3 (AKTOpPOB, BIUSIOIIUX Ha
U3MEHEHHE CKOPOCTH XMMHMUYECKON PEaKIUU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKLUU OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha INPUMEPE DPAa3lOXKEHHUS IMEPOKCHUAA BOAOPOJA C MOMOULIBIO
JUOKCHJa Mapraiia W Karajgassl. PellleHHe NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-Illatense ns HaXO0XACHUS HANPaBICHUs CMEIICHHUS PaBHOBECHUS
XMUMHUYECKOH peaklMy U aHaIu3 (aKkTOPOB, BIUSIONIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOJINTUYECKOU
JTUCCOIMAITNY 1 MOHHBIHN
oOMeH

Conep:xanue yueOHOro marepuaJia

PactBopel. Buabel pacTBOpoB MO COAECPKAHUIO PACTBOPEHHOIO BeEllecTBA. PacTBOPUMOCTD.
[TonsiTue o mucmepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMJHBIE pPAacTBOPBL. MaccoBas 1oJis
BellecTBa B pactBope. [loHsTHE 0 BOAOpoaHOM moka3zatene (PH) pacTBopa. DiaekTpoauTrueckas
nuccoranus. CUIIbHBIE B CJTa0bIe DJIEKTPOJIMTHI, HEAJICKTPOIUTHL. Peakiuu noHHoro oomMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Nel «IIpurotoBiienre pacTBOPOB».

[IpuroToBneHne pacTBOPOB 3aJaHHOM MAaCCOBOW J10J€H PaACTBOPEHHOI'O BEIIECTBA, MPOBEICHUE
peakuuii HMOHHOrO OOMEHa, OIpeaeseHHe Cpelbl pPACTBOPOB BEIIECTB C IOMOIIbIO
YHHUBEPCATHHOTO WHAMKATOpa (KHCNas, HEWTpallbHas, IIeNoYHas). 3aJaHus Ha COCTABIICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha PAaCTBOPHI,
HCIIOJIb3YCMBIC B GBITOBOﬁ )41 HpOHBBOHCTBeHHOﬁ JCATCIIbHOCTH YCJIOBCKaA

OK 01
OK 02
OK 04
OK 07
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KonTpoabHas pabdora
1

CtpoeHue BelecTBa U XUMUYECKUE peakinu (1o paszaeny 1)

Pa3nen 2. Heopranuveckasi XumMust

10

Tema 2.1.
DHU3UKO-XUMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

Conep:xanue yueOHOro MmarepuaJia

Merambl. Ilonoxenue wmeramioB B lleprognyeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JIIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme Qusndeckue
cBoiicTBa MeTauioB. CIulaBbl METAIOB. DJEKTPOXUMHYECKHN Pl HANPsHKEHUM METallIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIOB (HATPHM, KM, KaJIbIMI, MATHUN, aTFOMUHHMN,
IUHK, XpOM, JKeJe30, MeOb) M HX coenuHeHuid. OOmme crnocoObl MOJIYYEHHs] METaJUIOB.
[IpumeneHne MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue nemeramioB B [lepuoanueckoit cucremMe XuMu4decKkux amnemMeHToB . 1.
MenzaeneeBa M OCOOCHHOCTH CTpOeHHUsI aromMoB. @Ou3WYEecKHe CBOICTBA HEMETAIJIOB.
Annotponus HeMeTauoB (Ha mpuMepe KUciopoaa, cepsl, pocdopa u yriaeponaa). XuMuIecKue
CBOMCTBA U MPUMEHEHNE BAKHEHUIITNX HEMETAILJIOB (TaJloreHOB, Cepbl, a30Ta, hocdopa, yriaepoaa
U KpPEeMHHS]) U HMX COCIUHEHUU (OKCHAOB, KHUCIOPOACOIEPKAIIUX KHUCIOT, BOJOPOIHBIX
coequHeHmil). [IpuMeHeHne BaxKHEHITNX HEMETAIUIOB U UX COEIMHEHHM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTraHUYCCKUX BCIICCTB (OKCI/I)IOB, THUAPOKCUIOB,
KHUCJIOT, cojiell u I[p) I'eneTnyeckas CBS3b HCOpPTraHNYCCKUX BCIICCTB, IMMPUHAIJICIKAIINX K
Pa3JIMYHBIM KJ1acCaM. 3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB MMPOCTBIX BEHICCTB, BOAOPOAHBIX
COGHHHGHHﬁ, BBICHINX OKCHUIOB U THAPOKCHUIOB

IIpakTHYecKue 3aHATUSA

[TpakTrueckas padora Ne6. «PU3MKO-XUMHUUECKHE CBOWCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocraBneHrne ypaBHEHHW XHMHMUYECKMX pEaKIUHd C y4acTHeM TPOCTBIX M  CIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAIOB M HEMETAUIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB M
aM(OTEPHBIX DJIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAaHUM U aM(pOTEPHBIX THIPOKCHJIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu€Thl Macchl (00bEMA, KOTUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMHU, €CIIM OJHO W3 BEIIECTB MMEET NmpuMecH. Perenne mpakTUkKo-
OpUEHTUPOBAHHBIX 3aJaHUN HA CBOWCTBA, COCTaB, MOJy4eHHE M 0€30MacHOe MCIOJIb30BaHUE
BOKHEUIIINX HEOPTAHMYECKUX BEIIECTB B OBITY M PO()ECCHOHATLHOM TSI TEIbHOCTH YeJIOBEKA

OK 01
OK 02
OK 04

Tema 2.2.

Conep:xanue yueOHOro marepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Wnentudukanus
HEOPraHUYECKUX
BEILIECTB

JlaboparopHast pabota Ne2 «neHTrdUKAIUS HEOPTaHUISCKUX BEIICCTB.

Penrenue sxcnepuMeHTaIbHBIX 33124 10 XMMUYECKHM CBOMCTBAM METAJUIOB M HEMETAILJIOB, 110
pacro3HaBaHUIO W TOJNYYCHHUIO COEAMHEHHH METaIOB M HEMETalioB (B3auMOeicTBUE
THJIPOKCHUIA AFOMUHHS C PACTBOPAaMU KHCIIOT H IIeNoveH,). MneHTudukanus HeopraHn4eckux
BCIICCTB C HCIIOJIB30BAHUEM HUX (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB, XapaKTCPHBIX KaUYCCTBCHHBIX
peaknmii. KauecTBeHHBIe peakiuu Ha cyibdar-, KapOOHAT- M XJIOPHI-aHHOHBI, HA KaTHOHBI
MECTaJIJIOB U KaATUOH aMMOHUA

OK 04

KonTpoabHas pabdora

9 CBolicTBa HEOPraHUYECKUX BELICCTB (IO pa3aeity 2) 1
Pa3nen 3. TeopeTnueckne 0CHOBbI OPraHUYECKOIl XUMHUH 4
Tema 3.1. Conep:xxanue yue0HOro marepuaJia 4 0K 01
Knaccuduxanus, [Ipeamer opraHnyeckoi XUMHUU: €€ BOZBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B NIOJYYEHHH HOBBIX
CTpOECHUE H|BELECTB U MarepuanoB. Teopust cTpoeHHsl opraHuyeckux coeauHeHnuit A.M. Byrtieposa, eé
HOMEHKJIATypa OCHOBHBIE MOJI0KeHUs. CTPYKTYpHBIE (hOPMYIIBI OPraHMYECKHUX BELIECTB. [ OMOIOTusl, N30MepHs.
OpPraHUYECKUX BEIIECTB | XMMHUYECKas CBSI3b B OPraHMUECKUX COSIUHEHUSX: KPATHBIE CBSI3H, G- U TT-CBSI3H. 2
[IpencraBienne o kinaccupukanuy OpraHudeckux BemlecTB. HomeHKIaTypa opraHH4ecKHX
COCIMHEHHUH (CHUCTEMaTHWYeCKas) W TPUBUAJIbHBIC HA3BaHUS BAXHEHIIMX TMpeICTaBUTENEH
KJIACCOB OPraHWYECKUX BEIECTB
IIpakTHYecKue 3aHATUS
[IpaxTuueckas padota Ne7. «HoMeHKkIaTypa OpraHnYeCcKuX BELIECTBY.
O3HakoMyieHHe ¢ oOpa3slamMu OpraHM4ecKMX BEIIECTB W MaTepuajaMd Ha HX OCHOBE,
MOJICTTMPOBAHUE  MOJIGKYJ  OpPraHMYECKUX  BEUIeCTB, HAOMIOJEHHWE W OMNHCAaHHE
JEMOHCTPAIIMOHHBIX OMBITOB TIO TMPEBPAIICHUI0 OPraHUYECKHWX BEIIECTB IPU HArpEeBaHUU 2
(nnaBnenue, oOyriauBaHue u ropenue). CocTaBleHUE MONHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYeCKMX BEIIECTB OTJEIBHBIX KJIACCOB, MWCIONB3YSd HMX Ha3BaHUS TO
CUCTEeMAaTUYeCKOM W TPUBHAIBHOW HOMEHKJIAType (STWJIEH, alleTW/eH, [IHIEpPUH, (eHo,
dbopManbaeru, yKCycHas KUCIOTa, IMuiuH). Pacuersl mpocreiimiei ¢GopMyibl opraHuyeckon
MOJICKYJIbI, HCXO/ISl U3 AJIEMEHTHOTO cocTaBa (B %)
Pa3nen 4. YrieBoaopoast 10
Tema 4.1. CoaepixaHue y4eOHOT0 MaTepuaJia 8 OK 01
YrneBogopoabl W HX [IpenenpHBIC YTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHUECKU psill. MeTaH U TaH: OK 02
IPUPOJIHBIE UCTOYHHMKH | cOCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA (pPEaKIMM 3aMEIICHHS W TOPEHUs), 2 OK 04

TMOJIYUYCHHUEC U IPUMCHCHHUC.

16



HenpenenbHble yriieBoaopo/sl (aJIKEHbI, aJIKaJUEHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psZl. DTUJICH U MPOMUIIEH: COCTaB, CTPOCHHE,
¢du3nvecKkre 1 XUMHUYECKUE CBOMCTBA (PEaKLUU THAPUPOBAHMUS, TAIOTCHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TIOJIMMEPHU3allu1) TIOJTy4eHHe U TPUMEHEHUE.

Ankamuensl: OyragueH-1,3 u merunOyraaueH-1,3, XUMUYECKOEe CTPOCHHE, CBOMCTBA (peaKIus
MOJIMMEPHU3aliH), TMpPUMEHEHHe (s CHUHTE3a MPUPOJHOTO0 M CHUHTETUYECKOTO Kaydyka H
PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUH psAl. AILIETUJIICH: COCTaB,
XUMHUYECKOE CTpPOEHHuE, (PU3MYEecCKHMe U XUMHUYECKHE CBOMCTBa (peakuuu TUJIpUPOBaHUS,
raJIOTEHUPOBAHUSA, THIpAaTallud TOPEHMsI), TOJIy4eHHe U  MNpUMEHeHHe (MCTOYHHK
BBICOKOTEMIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU M PE3KH METAJLJIOB)

Apomarnyeckue yriaeBoJopozbl (apeHsl). beH3on u Tomyois: cocraB, CTpoeHuE, (pU3HMUECKUE U
XMMHUYECKHUE CBOWCTBA (pEaKlMy raJIor€HUPOBAHNS U HUTPOBAHUS), IOJyYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsHME OEH30Ja HAa OpPraHU3M ueinoBeKka). ['eHeTnueckas CBsI3b MEXITY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMH K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTiaeBoJopooB. [IpupoaHbiii ra3 u nomyTHele HeTsHbIe Ta3bl. Hedth
n e€ mpoucxoxaenue. CrocoObl nepepadOTKH HE(PTU: NMEPEroHKa, KPEKUHI (TEPMHUECKUM,
KaTauTU4eckui), mnuponus. IIpoaykTel mnepepaboTku HedTH, HUX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH

U B ObITy. KaMeHHBIH yrosib 1 MpOAYKTHI €ro NnepepadoTKH

Tema 4.2.
DHU3NKO-XUMUYECKHE
CBOMCTBaA
YIIEBOIOPOIOB

Conep:xanue yueOHOro marepuaJia

JlabopaTopHble 3aHATHSA

JIaboparopHas padota Ne3 «CBoiicTBa yrieBOAOPOIOBY.

TpuBuanpHas U MeXAyHApOIHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHUS
yrieBogopoaoB. [lonydeHue 3TUIIEHa U U3YyYEHHE €ro CBOMCTB. MoOJEnMpoBaHUE MOJEKY U
XUMHYECKHUX TIPEBPAICHUI YTTIEBOJOPOAOB (HA MpUMepe dTaHa, STUIICHA, alleTHIeHa U Ap.) U
raJIOr €HOMPOU3BOIHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaocoaepxaiue opranudeckue coeinHeHus!

14

Tema 5.1.
Cruprsl. ®enon

Conep:xanue yueOHOro MmarepuaJia

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI (METAHOJI ¥ 3TAHOJ): CTPOEHNUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peakluu ¢ aKTUBHBIMU METaJlslaMH, TaJIoOT€HOBOJIOPOAMHU, TOPEHUE), IPUMEHEHHUE.
Bonoponneie ¢Bsi3u MeXIAy MOJEKYJIaMu CIUPTOB. PU3HOIOTMYECKOE ACHCTBHE METAHOJIA U
9TaHOJa Ha OPTaHU3M YEJIOBEKa.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOIb U TIHUIEPHH): CTPOCHUE, (PU3NYECKHE U XUMHUECKUE
CBOWCTBA (B3aMMOJEHCTBME CO IICJIOYHBIMH MeETalllaMHM, KauyeCTBEHHas peakuus Ha
MHOroatoMHsle crnupThl). dusnonoruueckoe AeicTBUe Ha opraHu3M uesoBeka. IIpumeHnenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYJbl, (U3NUECKHE M XUMHUYECKHE CBOMCTBa (eHona. TOKCHYHOCTH
¢eHoa, ero pusnonornyeckoe neiicTeue Ha OpraHu3M 4enoseka. Ilpumenenue gpenona

Tema 5.2.

AJbaeruasl.
KapOoHOBBIE KUCIIOTHI.
CrnoxHble 3¢upbl

Conep:kanue y4eOHOro MaTepuaJia

Anpaeruapl U KeTOHBI ((popmaniberuj, aueTanblIerui, aleTroH): CTpoeHHe, (U3NYECKue H
XMMHUYECKHE CBOMICTBa (pEakUMU OKHMCIEHUS U BOCCTAaHOBJICHHS, Kaue€CTBEHHBIE pEaKIuu),
MOJIy4YeHUE U IPUMEHEHUE.

OnIHOOCHOBHBIE TIpe/eNbHbIE KAapOOHOBBIE KHUCIOTHI (MypaBbHUHAsA U YKCYCHAsi KHCIJIOTHI):
cTpoeHHe, (U3MUECKHUEe U XUMUYECKHE CBOWCTBa (0OIIME CBOWMCTBA KHUCIOT, pPEaAKIUS
TepuUKaAIMK), TOTydyeHHe M mpuMeHeHHe. CTeapuHOBas ¥ OJIEMHOBAsh KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE ACHCTBUE.

Crnosxxubie 2Qupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 crnoxHbIX 3¢upos. JKupsl.
I'mpponus xupos. [IpuMeHneHne xupoB. buosornueckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBonasl

Conep:xanue yueOHOro MmarepuaJia

VYrieBonpl: cocTaB, KiaccudUKaIUs yrieBoAoB (MOHO-, TU- M mojucaxapunbl). [mokoza —
MPOCTEHIIMIA MOHOCAXapHJ: OCOOCHHOCTU CTPOCHMSI MOJEKYNbI, (GU3NYECKHEe U XUMHUYECKUE
CBOMCTBa TIOKO3bI (B3aumojeicTBue c ruapokcugoM menu (ll), oxucineHne amMMHayHBIM
pacTBopoM okcuza cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TITFOKO3bI), HAX0XKACHHE B IIPHPOJIE,
MPUMEHEHHE TJIOKO3bI, OMOJIOTHYECKAass POJb B JKU3HEICATEIBHOCTH OpPraHW3Ma YEIOBEKa.
dotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3BI.

Caxapo3za — TpeacTaBUTENbh IUCAXapHIOB, THIPOJIU3 Caxapo3bl, HAXOXICHHE B MPHUPOJE U
[IPUMEHEHHE.

[Momucaxapuapl: KpaxMal | IIEJUTIONI03a KaK MPHPOIHBIE moiduMephl. CTpoeHHe Kpaxmaia U
HEJITIONIO3bI, (PU3UYECKNE H XMMUYECKHE CBOWCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAST PEaKIIUs
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XMMHUYECKHUE
CBOMCTBA
KHCIJIOPOIOCOAEPIKAIINX
OpPTaHUYECKUX

Conep:xkanue y4eOHOro MaTepuaJia

IMpakTuyeckue 3aHATHS

[Ipaktuyeckass pabora Ne§. «HomeHkmaTtypa  KHCIOPOJOCOAEPKAIIUX  OPTaHUYECKUX
COETMHEHUN .

OK 01
OK 02
OK 04
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COEIMHEHNN

TpuBuanbHast u MeXIyHapoJHAs HOMEHKJIATYpa, XUMHUYECKHAE CBOMCTBA, CIIOCOOBI MOJIyYESHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, abAETHI0B U KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIE 1O MPEAJIOKECHHBIM LEMOYKaM IPEBPALICHUI), XapaKTePH3YIOIINX
XMMHAYECKHE CBOWCTBA KHCIOPOJOCOIEPKAIUX OPTraHUYECKUX COSTMHEHHUN

[TpakTuueckas pabora Ne9. «Xumudeckue u (U3NYECKUE CBOWCTBA KHUCIIOPOAOCOICPIKAIINX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HAOMIOACHWE M ONMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHPTOB (OKHCIeHHEe 3TaHonma okcumaom wmemu (1)),
MHOT0aTOMHBIX COMPTOB (B3aUMOJIeHCTBUE rHILiepuHa ¢ ruapokcuaoM meau (1)), anpaernnos
(oxuceHne amMMHMa4YHbBIM pacTBopoM okcuma cepebpa(l) u  rmapokcumom wmemu  (I1),
B3aMMOJICIICTBUE KpaxMaila C HOJJOM), H3yUYE€HUE CBOWCTB pacTBOpa YKCYCHOW KHCIIOThI

Pa3nen 6. A3oTcoaepxkaniye opraHndeckue coeTHHeHus! 4
Tema 6.1. Conep:xanue yueOHOro marepuaJia 4 0K 01
AMUHBL AMUHBI: METUJIIAMUH — MPOCTEHIINN MpeaCTaBUTENb aMHHOB: COCTaB, XUMUYECKOE CTPOCHHE, OK 02
AMUHOKHCIIOTHIL. ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, HAXOXKICHUE B IIPUPO/IE. OK 04
Benku AMUHOKHUCIIOTHL Kak aM(oOTepHble OpraHuuecKkue coeiauHeHus. DuznyecKkue U XUMHYECKHE

CBOWCTBAa aMHUHOKHCIOT (Ha TMpHMepe TIIHIKHA). buojormueckoe 3HAYEHHE AMHHOKHCIOT. 2

IlenTune.

benku kxak mpupoaHsle monuMmepsl. [lepBudHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypallysl, KaYeCTBEHHbIE peaKIui Ha OeIKU

IIpakTHYecKHe 3aHATUS

[Tpaktrueckas padota Nel(. «CBoiicTBa a30TOCOAEPKAIINX OPTAHUIECKUX COCTUHECHUI.

dusnueckue M XUMHUYECKHE CBOWCTBA aMHHOB (pEakUUU C KHUCIOTaMH M TOpEHHs) U 2

aMHHOKHUCIIOT (Ha puMepe riuipHa). HabmoaeHne u onrcanue JeMOHCTPAIIHOHHBIX OITBITOB!

JieHaTypalus OeNKOB MPU HArPeBaHHH, IBETHBIE PEaKIIUU OETIKOB
Paznen 7. BoicokoMoJiekyIsIpHbIE COeIMHEHHS 2
Tema 7.1. Conep:kanue y4eOHOro MaTepuaJia 2 OK 01
[Inactmaccsl. IIpakTnyeckue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pab6ota Nell. «CuHTe3, aHanM3 W KIACCU(UKAIUA BBICOKOMOJICKYISIPHBIX OK 04

COEIMHEHUN

OcCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJICKYJISIDHBIX ~COEAUHEHUW: MOHOMEp, MOJIUMEp,

CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3AIMH, CPelIHss MOJIeKyspHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUM — MOJIUMEpHU3aIIis U MOJUKOHICHCAIIUS.

O3zHakoMJIeHHE ¢ O0pa3lamu MPUPOAHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB:

MJIACTMACCHI (TIOJTUATUIICH, TOJUIIPONMIICH, TOJTUBUHUIXJIOPUT, TTOJIMCTUPOIT); HATYPAIbHBIA U

CUHTETHYECKUE Kayuyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA

(HaTtypanbHble (XJIONOK, IIEPCThb, IIEIK), MCKYCCTBEHHbIE (All€TaTHOE BOJIOKHO, BHCKO03a),

CUHTETHYECKHE (KalpOH U JIaBCaH)
Kontpoabnasi paGora N
3 CTpyKTypa U CBOHCTBAa OpPraHUYeCKUX BemecTs (1Mo pasaenam 3-7)
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/lepP KaHMe (CoepPKaHue MPUKJIATHOTO MOTY/JIs1)
Pa3nen 8. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eSITeIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Conep:xanue yueOHOro MmarepuaJia OK 02
XHUMHYECKHE [IpaBuiia sKOJIOrHMYECKU LIE€IECO00Pa3HOr0 MOBEAEHUS B OBITY U TPYAOBOM AEATEIBHOCTU B OK 04
TEXHOJIOTUHI LENSAX COXpPAaHEHUsi CBOEro 3J0pOBbS M OKpYKarolled MPUPOJHOM Cpellbl, OMACHOCTh OK 07
B MIOBCETHEBHOM | BO3JICUCTBUS HA JKUBBIE OPTraHW3MBl OPTaHWYECKUX BEMIECTB OTICIBHBIX  KJIACCOB

U 1pohecCHOHAIbHON
NESITEIbHOCTH YEI0BEKa

(YyraeBoJopo/sl, CHUPTHL, (EHOJNbI, XJIOPOPraHMYECKUE IMPOU3BOAHBIC, albIECTHABI U JIp.),
MO0Ka3areib MPeAebHO JOMYCTUMON KOHIEHTPALUU U €T0 UCII0JIb30BaHNUE.

Ponp xumuu B 00ecreYeHUH SKOJIOTMYECKOM, SHEPreTHUecKOd M MHUIIEeBOH 0e30MacHOCTH,
pPa3BUTUM MEIULMHBI, CO3/IaHUM HOBBIX MaTepuaioB (B 00JACTH CEIbCKOXO03HCTBEHHOTO
MPOU3BO/ICTBA), HOBBIX HCTOYHUKOB dHEPTHH (aJbTepPHATHBHBIC HCTOYHUKH SHEprun). [loHsTHE
0 Hay4YHBIX METOJ/Iax MMO3HaHUs BEIIECTB U XUMHUYECKUX peakuuil. [IpeacraBnenuss o6 oOmux
HAy4YHBIX MPUHIUIAX MPOMBIIUIEHHOIO MOJYyYEHHUS! Ba)KHEHIINX

BelIeCTB (Ha MpuMepax IMPOMU3BOJACTBA aMMHAKa, CEPHOW KHUCIOTHI, METaHOsa). XUMHS U
3/I0pOBbE UEJOBEKa: IMpaBuUja O€30MacCHOr0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnapaTos,
OLITOBOM XMMHH B ITOBCEIHEBHON KU3HU

IIpakTHYecKue 3aHATUSA
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[Ipaktrueckas pabora Nel2. «[IpuMeHEeHHME XMMHUUYECKHX BEIIECTB W TEXHOJOTHH C y4ETOM
Oymymiei mpoecCHOHATBHON ACSITETLHOCTI.

Pemenne keiic-3aady Mo TeMaM: MHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
BOKHEWILIME CTPOUTENbHBIE UM KOHCTPYKLUHMOHHBIE MAaTepHalbl, CEIbCKOXO3IMCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHKa, MaTepualbl JJsl AJIEKTPOHHKH, HaHOMaTepuabl,
TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKUA HHEPrUH, OpPraHUYEeCKHe U MHUHEpalIbHbIe YJI0OpeHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBas XUMUS, MaTepuaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3amura: [IpencraBieHue pe3yibTaToB pemieHus Kelc-3aqad B (opMe MHMHH-JOKIana
(momyckaercs UCTOIb30BaHNE rpadUIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHAIIOB)

IIpomexyTouHas aTTeCTAUMA MO JUCHUIIHHE (MU depeHIIMPOBAHHBIN 3a4€T)

Bcero

72
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TEMATHYECKOE U IOYPOYHOE IIJNIAHUPOBAHHUE
TemaTnuyeckoe MJIAHNPOBAHUE

HaumenoBanue pasaciioB U TCM Maxkcum. Komn-Bo 00s13aTenbpHOM
yueOHas ayJIUTOPHOH y4eOHOI
Harpy3ka | Harpy3KH IpH o4HOU hopme
CTyZECHTa 00y4eHUs, 4achl
(gac) Bceero B T.4. IPAKT. H
CEMHHAPCKUC
3aHATHUA
Pa3nen 1. Teopernyeckne ocHOBbI xumuu | 16 16 8
Tema 1.1. OCHOBHbIC XUMUYECKUE TMOHITUS | 2 2 1
U 3aKOHBI, CTPOCHHE aTOMOB XMMHUYECKUX
DIIEMEHTOB
Tema  1.2Ilepuoauyeckuid  3aKOH W | 2 2 2
[lepuongnueckass  cUCTeMa  XHUMHYECKUX
snemeHtoB [[. 1. MenneneeBa, ux cBs3b C
COBPEMEHHOM TEOpUEH CTPOCHHS AaTOMOB
Tema 1.3.CtpoeHue BemiecTBa i npupoaa | 2 2 1
XUMHUYECKOW  CBsi3u. MHOroo0Opasue
BEIIIECTB
Tema 1.4.Knaccudukanus ¥ HOMEHKIaTypa | 2 2 1
HEOPraHMYECKUX BEIICCTB
Tema 1.5. Tumsl XUMHAYECKHX PEaKIUid
Tema 1.6. 2 2 1
CKOpOCTh XMMHUYECKHUX PEaAKIIHA.
XUMHUYECKOE paBHOBECHE
Tema 1.7. 4 4 2
PacTtBOpbl, Teopus SIEKTPOTUTHUECKOM
JTMCCOIIMAITNU U MOHHBIN OOMEH
Koumponvuas paboma 1 1 1
Paznen 2. Heoprannueckasi XumMusi 10 10 4
Tema 2.1. 8 8 2
DU3UKO-XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIICCTB
Tema 2.2. 2 2 2
W nentudukaiys HeOPraHMIeCKUX BEIECTB
Koumponvnas paboma 2 1 1
Paznen 3. TeopeTuueckune 0CHOBBI 4 4 2
OPraHMYecKoil XUMHHU
Tema 3.1. Kimaccudukanmsi, crpoeHne u |4 4 2
HOMEHKJIaTypa
OpPTaHUYECKUX BEIECTB
Pa3ne 4. YrueBoaopoabl 10 10 2
Tema 4.1. YrneBomoponsl u 150 8 8
MPUPOJHBIE UCTOUYHUKU
Tema 4.2. 2 2 2
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Du3nKo-XUMHUYECKHE CBOMCTBA
YTJIEBOIOPOIOB

Pa3nen 5. Kuciopoaocoaep:xaiue
OpraHuvecKne coeJUHeHHs

14

14

Tema 5.1.
Cnuptel. eHon

Tema 5.2.
Anpaerupl.
Kap6onoBsie kucnoTel. CioxHbIE 3(UPbI

Tema 5.3.
VriaeBoanl

Tema 5.4.

DOHU3NKO-XUMUYECKHE CBOMCTBA
KHCIIOPOIOCOIEPIKAIIIX OPTraHHYECKUX
COCIMHCHMI

Pasnen 6. A3orcoaeprkaiue
OpranmyecKkne
COeAMHEHUA

Tema 6.1.
AMUHBL
AmMuHOKHUCIOTEL. benkn

Pa3nes 7. BoicokomoiekyJisipHbie
CcOeTUHEHUSA

Tema 7.1.
IInactmaccel. Kayuyku. Bosnokna

Kontpoabnas pabora 3

Paznen 8. Xumus B ObITY 1
NPON3BO/ICTBEHHOM /1eSITeJIbHOCTH
yesoBeka (I13C)

Tema 8.1. XuMHuyeckue TEXHOJIOTHHU

B MIOBCE/IHEBHOM U NpOoQecCHOHATbHON

JCATCIIBHOCTH YCJIOBCKA

JuddepeHupoBaHHbIN 3a4eT

BCET'O

72

72

28
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IHoypouyHoe mu1aHupoBaHue

Ne HanmenoBanue PasaciioB U TCM Kon-Bo 00s13aTenbHOM XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTHU o6yqafo1u1/1xc;1
ypoKa ayJUTOpHON Y4eOHOH Harpy3KH
pu 09HOH popme oOydeHus,
qacChl
Bcero B T.4. IIPaKT. U
CEMUHApCKue
3aHATUA
Paznen 1. Teopernyeckne ocHoBbl | 16 8
XHMHUH

1 XHUMUYECKUH JJIEMEHT. 1 XapakTepru3oBaTh JIEKTPOHHOE CTPOCHUE aTOMOB
DnexTpoHHask KOHPUTYypaLus XMUMHYECKHX 3JIEMEHTOB, UCIIOJIB3Ysl MOHSTHUA S-, P-, d-
aToMOB. OCHOBHbIE XUMUYECKHE AJIEKTPOHHBIE OPOUTAIIH, SHEPTETUUECKUE YPOBHHU.
3aKOHBI

2 [TpakTnueckast padora Nel. 1 1 [IpoBOANUTH BBIYMCIEHUS C UCTIOJb30BAHUEM OHATUI
«OCHOBHBIE KOJIMYECTBEHHbIE «Macca, KOJIMYeCTBO BElIECTBA, MOJIsIpHasi Macca». Bnaners
3aKOHbl B XMMHUHU M pacueTsl IO M3y4ae€MbIMU XUMUYECKUMU MOHSATUSIMH.

YPaBHEHUSAM XUMUYECKHX
pEaKLIHiN».

3 [TpakTuyeckas pabota Ne2. 1 1 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
«M3yueHne nepuoanIecKux XMMHUYECKHX JIEMEHTOB U UX COEMHEHUH 10 IEPUOAAM U
3aKOHOMEPHOCTEMN U UX B3aUMOCBS3U rpynnam [lepuoguueckoit cucrtemsl /1. 1. MenneneeBa
CO CTPOEHUEM aTOMOB)

4 [Tpaktudeckas padora Ne3. Pemenne | 1 1 XapakTepHu30BaTh NEKTPOHHOE CTPOEHUE aTOMOB
PAKTUKO-OPUEHTHPOBAHHBIX XUMHUYECKHX 3JIEMEHTOB 1—4 nepuoaoB, UCHIOIb3YS MOHATUS
TEOPETUUECKHUX 3aJ1aHui Ha S-, p-, d-2JIeKTPOHHBIE OPOUTAIH, SHEPTETHUECKHE YPOBHH.
XapaKTepU3aluio XUMHUYECKHUX
3JIEMEHTOB

5 CrpoeHnue BemecTBa. XUMHUECKAs] 1 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH (BBIIETSATH UX
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CBSI3b. XapaKTepHbIC MPU3HAKU) U IPUMEHSTh 3TU MOHATUS IPU

6 [TpakTrueckas pabota Ne4. OMMCAHUU COCTaBa U CTPOCHHUSI BEILIECTB, JIJIsl OObSICHEHUS
«CTpoeHue BellecTBa W IpUpOJa OTIENbHBIX (PAKTOB U sABICHUNA. OnpenensiTh BUAbI
XHUMHYSCKOM CBSI3H. XUMHUYECKOH CBs3H (KOBAJICHTHOM, MOHHOM, METAJUTMYECKOM,

BOJIOPOJHOM) B COEIUHEHUSX; TUIl KPUCTAJUIMUECKOMN
pEmETKNM KOHKPETHOTO BEIIECTBA.

7 Knaccudukanus HeopraHnyeckux Hcnonp30BaTh XMMUYECKYHO CUMBOJIUKY ISl COCTaBJICHHUS
BeulecTB. Homenknarypa MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
HEOPraHMYECKUX BEIIECTB COKpaIEHHON) GopMyJ1 HEOPraHMUECKUX BEIIECTB.

8 [IpakTuueckas pabora Nes. Onpenensats BUAbI XUMUYECKOM CBSA3M B HEOPTAaHMYECKUX
«Homenknatypa ~ HeOpraHM4eCKHX coeauHenusix. Ha3piBaTh 1 kiaccuuuupoBarhb
BELIECTBY. HEOPraHUYECKHE COCUHEHUS

9 Knaccugukarums XuMuaecKkux PackpbiBaTh CMBICT N3y4aeMbIX MOHATHH (BBIACTATH UX
peaxkuil B HEOpraHU4ecKon u XapaKTepHbIC TPU3HAKHN) U IPUMEHSITh 3TU MOHATHUS TIPU
OpraHNYECKON XUMUHU. OMKMCAHUU U3MEHEHUH BEIIeCTB, AJsi O0BbSICHEHHS

OTIENbHBIX (PAKTOB U ABIeHUA. OTpeaAeIsITh THUITBI
XUMHUYECKUX PEaKIUH.

10 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE Omnpenensats BaICHTHOCTh U CTEIIEHb OKUCIICHUS

peakuuu XUMHUYECKUX 3JIEMEHTOB B COEJUHEHUAX PA3IUYHOIO
coctaBa.CocraBiiath ypaHeHus: OBP u paccTaBisth
K02 (UIIMEHTHI METOJIOM SJIEKTPOHHOTO OanaHca

11 CkopocTb peakiuu, ee 3aBUCHUMOCTb OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU OT
OT pa3INyYHbIX (aKTOPOB pa3anuHbIX (pakTopoB. ONpenenaTs XxapakTep CMEIEHUS

12 [TpakTrueckas pabota Ne6. XMMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO

«BnusHue pa3nuyHBIX (aKTOPOB BozaeiicTBus (nmpuHuun Jle-1llarense).
Ha CKOPOCTh XUMHYECKON
peaKIm».

13 PactBopsl. Bunibl pacTBOpoB 10 [IpoBOAUTH BBIUMCIEHUS C UCIIOJIb30BAHUEM MTOHSATHUS
COJIEP’KaHUIO PACTBOPEHHOIO «MaccoBas J10JIsl BeLeCTBa B pacTBope». Bnanets
BELIECTBA M3y4a€MbIMU XUMUYECKUMU MTOHSATUSMH.

14 [ToHsiTHE O BOTOPOAHOM MOKA3aTeNe PackppIiBaTh MOHATHS «CUITBHBIN U «CJIA0BII AJIEKTPOJIUT.
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(pH) pactBopa. DneKTpoIUTHYECKas
JHCCOLIUAIINSL.

Xapaktepu3oBaTh CTENEHb AUcconuanui. OnpenensiTh
Ccpey pacTBopa.

15 Jlaboparopnas pabora Nel |1 [IpoBOAUTH BBIYUCICHUS C UCIIOJIb30BAHUEM TTOHATHUS

«[IpuroToBiieHUE PACTBOPOBY. «MaccoBas J10JIsl BeIeCTBa B pacTBope». Bnanets
M3Y9aeMbIMU XUMUYECKUMU TIOHATHSIMHU.
16 JlaboparopHast pabora Ne2 Pemenue | 1 [IpoBOAUTH BBIUKMCIIEHUS C UCIIOJIb30BAHUEM TTOHATHS
MIPaKTUKO-OPHUEHTUPOBAHHBIX «MaccoBasi J10JIsI BelleCTBa B pacTBope». Bnanetsh
pacyeTHbIX 33aJaHUH HAa PACTBOPBHI. M3Y9aeMbIMU XUMUYECKUMU TIOHATHSIMHU.
17 Konmponsnaa pabooma 1l 1 PackpbiBaTh CMBICI U3y4aeMbIX MOHATHH (BBIAETATH UX
Cmpoenue ewgecmea u xumuieckue XapaKTepHbIC IPU3HAKN) U IPUMEHSITh 9T IOHSATHUS TIPU
peaxkyuu OMKMCAHUU U3MEHEHUH BEIIECTB, AJs1 00bICHEHUS
OTIICIBHBIX (PAKTOB U siBJICHUH. [I[pOBOIUTEL BBIYUCIICHUS 110
YpaBHEHUSAM XUMHYECKHUX peakiuii. Pemars pacueTHble
3aJ1a4d 10 XUMUH.

Pa3znen 2. Heopranuveckasi xumusi | 10

18 Meraisl. 1 PackppiBaTh CMBICIT U3y4aeMbIX TOHATHH (BBLAEIATH UX
CrnaBbel METaJIOB. XapakTepHble TPU3HAKU) U IPUMEHSITh 3T MOHATHUS MPU

OIHMCAaHHUH COCTaBa U CTPOCHUS BEIECTB, 11 OOBSICHEHUS
19 XUMHUYECKHE CBOMCTBA BaxkHeHmux | 1 OT/CIBHBIX (PaKTOB U sABJIeHUH. OOBACHATH 00IIHE

MCTAJ1JI0B

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COCIMHEHUN C yU4ETOM CTPOCHHMS UX aTOMOB
Y 1oJ0XeHus B [lepuoandeckoi cucreme XuMAYeCKUX
anemenToB J[. 1. Menzaeneesa. Xapakrepu3oBaThb
(omucHIBaTH) OOIINE XUMUYECKHUE CBOWCTBA METAJIJIOB, X
BAKHENIIUX COEAUHEHUM, IOATBEPKAAS ITO ONKMCAHUE
MPUMEPAMHU YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKHX
peaxiuii; IpUMEeHEeHNEe METAJUIOB B Pa3IMUHBIX 0071acTAX, a
TaK>Ke MCIOJIb30BAHNE UX JUIS CO3/IaHUSI COBPEMEHHBIX
MaTepuaIoB U TEXHONIOTHH. OMUCHIBATH CITOCOOBI 3aLTUTHI
METAJUIOB OT KOPpo3HuH. PackpsIBaTh CynHOCTH
OKHCIIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIUI IIOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakluid.
IIpoBOAUTH peaknu, MOATBEPKIAIOIIME XapaKTEPHbIE
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CBOICTBA M3y4aeMbIX BEIIIECTB, PACIIO3HABATH OMBITHBIM
yTEM HOHBI METAJJIOB, IPUCYTCTBYIOIHME B BOJIHBIX
pactBopax. Micronp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MIO3HAHUS — IPOBE/ICHUE, HAOJIOICHUE U OTTHCAHKE
XUMHYECKOTO IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIC U
J1a00paTOPHBIE OTBITHI, MPAKTHYECKUE PAOOTHI).
[TpencTaBiasiTh pe3ynbTaThl XKMUYECKOTO SKCIIEPUMEHTA B
(dbopmMe 3anucu ypaBHEHUH COOTBETCTBYIOIINX PEAKIHNA U
JIeNIaTh BBIBOJIBI HAa UX ocHOBe. Clie0BaTh MpaBuiaM
MOJIb30BaHUS XMMUYECKOH MTOCYI0H 1 J1a00paTOpHBIM
obopynoBanueM. [[poBOUTH BEIYUCIICHHUS 110 YPABHEHUSIM
XHUMHUYECKHX PEaKIUii.

20

Hemeraminl.
duznyeckue cBoicTBa HEMETAJLIIOB

21

XHUMHUYECKHUE CBOMCTBA U
MPUMEHEHUE BaXKHEHIITUX
HEMETAJIJIOB

PackpbiBaTh CMBICIT H3y4aeMbIX TOHSATUH (BBIICTSATH UX
XapaKTEPHBIC MPU3HAKHU ) U IPUMEHSITh 3TH MTOHATHS TIPU
ONHMCAHUU COCTAaBa M CTPOEHUS BEILIECTB, ISl OOBSICHEHUS
OT/CIBHBIX (PaKTOB U sABJIeHUH. OOBACHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COEIMHEHUH C yU€TOM CTPOCHHUS UX aTOMOB U MOJIOKEHUS B
[Tepuoanueckoit cucremMe XuMuueckux 3yemeHToB /. U.
MenneneeBa. XapakTepr30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEMETAJIIOB, X Ba)KHEHUIITHX
COEIMHEHUH, MOATBEPAKAAsl 3TO ONHCAHUE IPUMEPAMHU
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIAMN.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX COETMHEHUI
Ha KUBbIE OPTaHU3MBbI; OMTUCHIBATH TPUMEHEHUE B
pa3IMYHBIX 00JACTSIX MPAKTHUUECKOM eSATeTbHOCTH
YesioBeKa. PackphIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMH MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT0 OajlaHCa 3TUX peaklni.

22

XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEIIECTB

XapakTepHu30BaTh (OMHUCHIBATH) OOLINE XUMHUECKHIE
CBOMCTBA HEOPTaHUYECKUX COCAUHEHHM, X BaXKHEUIIINX
COCIMHEHUH, IIOATBEPXKAAst OTO ONMCAHUE IIPUMEPAMHU
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKNX PEAKIIHM.
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23

I'eneTnueckas cBsI3b
HEOPraHWYECKUX BEILECTB,
MPUHAICKAINX K PA3TUYHBIM
KJlaccaMm.

[ToaTBepxk1aTh CyleCTBOBAHUE T€HETUYECKON CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YPaBHEHHUM
COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUH.

24 [TpakTuueckas pabora Ne7. Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE METO/IbI ITO3HAHUS —
«DU3HKO-XUMHUYECKHE CBOICTBA MIpOBEJICHNE, HA0JI0/IEHUE U ONTMCAaHNE XUMUYECKOTO
HEOPTaHUYECKUX BEIICCTBY. HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U J1a00paTOpHbIE

OTIBITHL, IpaKTHUecKue padoThl). [IpencTaBisTh pe3ynbTaThl
XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKLIU U JeTaTh BBIBOBI HA X
ocHoBe. CietoBaTh mpaBuUjIaM MOJIb30BaHUS XUMUYECKOM
nocyaou u nabopaTopHsiM 00opyaoBanueM. [IpoBoauts
BBIYMCIICHHS T10 YPABHEHUSM XUMHUYECKUX PEAKIIUU.

25 IIpakTHueckas pabora Ne8. XapakTepru30BaTh BIUSHUE HEOPTaHUYECKHUX BEIIECTB HA
Pemenune MPAKTUKO- JKUBbIE OPTraHU3MbI; ONMCHIBATH IPUMEHEHHE B PA3IMUHBIX
OPUEHTUPOBAHHBIX  3aJlaHUl  Ha 001aCTAX MPAKTUYECKOH JIEITETFHOCTH YeIIOBEKa.
CBOICTBa, COCTaB, WONyYeHUE U
0e30MacHoe HCIONIb30BAHUE
BOKHEHIIINX HEOPTaHUIECKIX
BEIIECTB B OBITY

26 JlabGopaTopHas pabora Ne3 Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE METOAbI TO3HAHMS —
«MneaTnduKanus HEOPraHUICCKHX NpoBe/IeHUE, HAOIIOACHNE U OTIMCAaHNEe XUMHUYECKOTO
BEILIECTBY. HKCIIEPUMEHTA (JIEeMOHCTPAIIMOHHBIE U Ta0OpaTOpHEIE

OTIBITHI, IPAKTHUECKHE PabOTHI). [IpecTaBiasaTh pe3ynbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3allucu ypaBHEHU I
COOTBETCTBYIOIINX PEAKIIMHA U JIeTIaTh BBIBOJBI HA MX
ocHoBe. CienoBaTh MpaBUiIaM MOJIb30BAHHUSI XUMUYECKOM
nocyAoi u 1abopaTopHbsIM 000pyaoBaHueM. [IpoBoauTs
BBIUHCJICHHS 110 YPAaBHEHUSM XUMUYECKUX PEAKIUH.

27 JlabopaTopHas pabota Ne4. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC METOIbI TO3HAHMS —

Pemenue OKCIICPUMCHTAIILHBIX 3aJ1a4
10 XUMHYECKHM CBOMCTBaM
METAJIJIOB 1 HEMETAJIJIOB, 110

MpOBeJICHNE, HAOIIOICHNE U OMTUCAaHNE XUMHUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U JITA0OPATOPHBIC
OTIBITHI, IPaKTHUECKUe padoThl). [IpencTaBisaTh pe3ynbTaThl
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pacrio3HaBaHUIO U MOJTYUCHUTO
COG,Z[I/IHGHI/Iﬁ METAIJIOB "
HEMCTAJIJIOB

XMMHUYECKOT0 3KCTIEpUMEHTAa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEaKLIU U JeTaTh BBIBOBI HA X
ocHoBe. CieoBaTh NpaBuUiiaM MOJIb30BaHUS XUMUYECKOU
nocyzAou u 1abopaTopHbsiM o0opynoBanueM. [IpoBoauts
BBIUMCJIEHMS 110 YPABHEHUSIM XUMUYECKUX PEaKIUi.

28 Koumponsnaa paboma 2 PackpbIBaTh CMBICI N3y4aeMbIX MOHATUH (BBLAEIATH UX

Ceoticmea Heop2anuyecKkux eeujecme XapaKkTepHbIe MPU3HAKN) U IPUMEHSTH 3TU NOHATHS IIPH
ONKCAaHUM U3MEHEHUH BEILECTB, /i OObSICHEHUS
OTJENBHBIX (DAKTOB U SBICHHIA.

Pa3nen 3. TeopeTnueckne OCHOBBI

OPraHuYecKoil XuMum

29 [Ipenmer opraHn4ecKoil XUMHUH PackpbIBaTh CMBICIT U3Y4aeMBIX TIOHSATHIA (BBISBIISATH UX
Teopust cTpoeHust OpraHMuecKux XapaKTepHble PU3HAKH), YCTAHABIUBATh UX B3aMMOCBSI3b.
coequHeHunit A.M. bytieposa PackpsIBaTh posib OPraHMYECKON XMMHUH B IIPUPOJIE,

XapaKTepu30BaTh €€ 3HAUCHHUE B )KU3HU YEJIOBEKA,
WLTIOCTPUPOBATH CBS3b C IPYrMMU Haykamu. [IpuMeHsaTh
MOJIOKEHUS TEOPUU CTPOEHUS OPraHMYeCKuX BemecTB A. M.
BytnepoBa s 00bsICHEHUST 3aBUCIMOCTH CBOMCTB BEILIECTB
OT UX COCTaBa U CTPOEHHUSI.

30 [IpencraBnenue o knaccuukanum Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY JUJIsl COCTaBJICHMUS
OpPraHUYECKUX BEIIECTB. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
Homenknarypa opraHu4ecKux COKpamEHHON) GOpMyIT OPraHUIECKUX BEIIECTB.
COeAMHEHU N OnpenensTb BUbl XUMUYECKOM CBSA3H (OJMHAPHBIE,

KpaTHbIE) B OPraHMYECKUX COCTMHEHUSX

31 [TpakTryeckas pabota Ne9. Mcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JUIS COCTaBJICHUS

«HomeHnknatypa OpPraHUYeCKHUX MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
BEILIECTBY. COKpaIlEHHON) GOpMYJI OPraHNYECKUX BEIECTB.
OmnpenensTe BUIBI XUMUYECKOH CBS3H (OJMHAPHBIE,
KpaTHbIE) B OPraHMYECKUX COCTUHEHUSX
32 [TpakTrueckast pabota Nel0. BreiBonuTh mpocrteiinnyto ¢popMylly OpraHu4eckoro

Pacuersl mpocreiimelr  hopmysbl
OpraHuYeCKOn
MOJIEKYJIBI, UCXOJs U3 DJIIEMEHTHOIO

COCOAMHCHU, 3Has 3JIEMEHTHBIN COCTaB B MIpOLCHTAX,
paCCUUThIBATE KOJTMYECTBO BEIICCTBA, MOJIAPHYIO MacCy
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cocTaBa

Pa3nen 4. YriieBoaopoabl 10
33 AJIKaHBI: COCTaB, CTPOCHHE, 1 PackpbiBaTh CMBICIT M3y4aeMbIX MOHSTUN (BBIABIATH UX
TOMOIIOTHYECKHH AL, XapaKTepHbIE NPU3HAKM), YCTAHABIMBATh UX B3aUMOCBS3b,
34 AJIKCHBI 1 HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUSA IPU ONUCAHUU
35 | AJIKaJuCHBI 1 COCTaBa, CTPOEHHMS W  IPEBPAlICHUH  OPraHUYECKUX
36 AJKWHBL. ALleTHIIEH 1 COEIMHEHU.
37 Apenbl. Benson u Tomyorn. 1 Hcnonb3oBath XUMHUYECKYIO CUMBOJIUKY TUISL
38 I'enernueckas CBSA3b MEXKAY 1 COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
YIJIEBOJOPOJAMH, COKpAILEHHOMN) bopmyn OpraHUYECKHUX BELIECTB.
MIPUHAIEKAITUMU K Pa3IUYHbIM VYcranaBinuBaTh MIPUHAJIEKHOCTh BEIIECTB K
KJIacCaM. ONpEEIEHHOMY KJIacCy. YIJIEBOAOPOJOB IIO COCTaBy U
CTPOCHMIO,  Ha3plBaTh  HMX 1O  CHUCTEMaTUYECKOU
HOMEHKJIAType;  MPUBOAUTH  TPUBHAJIBHBIE  Ha3BaHMUS
OTJEJbHBIX MPEACTABUTENICH YriaeBoAopoaoB. Omnpenensith
BUJbl XMMHUYECKOM CBSA3M B MOJEKYJaX YIJIEBOJOPOJIOB;
XapaKkTepu30BaTh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJOPOAOB  OT  KPAaTHOCTH  KOBAJEHTHOM  CBS3H.
XapakTepu3oBaTb ~ COCTaB,  CTPOEHHE,  IPUMEHEHHE,
busznuecKkrue U XUMUYECKHE CBOMCTBA, BaXKHEUIITNE CIIOCOObI
MOJIyYEHUS! TUITNYHBIX NPEICTaBUTENEH pa3IMuHbIX KJIacCOB
yIJI€BOAOPOAOB (MeTaHa, »JTaHa, »JSTWIEHA, aleTHJIeHa,
OyTragueHa -1,3, OeHzoua, TOJTYOJIa). BEIIBISTE
FEHETUYECKYI0  CBSI3b  MEXKAY  yIVIEBOJOPOJAAMH U
MOJITBEPK1aTh eé HaJlIu4yue YpaBHEHUSIMH
COOTBETCTBYIOIUX XUMHUYECKUX peakuuit c
HCIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL.
39 HedT1s u npogykTh! ee nepepaboTkn 1 XapakTepHu30BaTh HCTOUYHUKHU YIIIEBOJOPOIHOTO ChIPbs
40 [TpuponHbIii ¥ NOMyTHEINH HEPTAHOMW ra3. | 1 (HedTh, MPUPOHBII ra3, yrojb), CHOCOObI UX MepepadOTKH
KamenHblIii yrosib v MPOIYKTHI €ro Y MIPaKTUYECKOE TPUMEHEHUE MOIYYaeMbIX MTPOIYKTOB.
nepepaboTKu
41 JlaboparopHas pabota Ne5 |1 XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE,
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«CBOICTBA YIJIEBOJOPOIOBY.

¢du3nveckre 1 XUMUUYECKHE CBOMCTBA, BaYKHEHIITNE CITOCOOBI
HOJTYYCHHS THITUYHBIX MIPEACTAaBUTEIICH Pa3IMUHBIX KJIACCOB
YIII€BOAOPOAOB (METaHa, ITaHa, STUIICHA, alleTHIICHA,
Oyranauena -1,3, OeH3oJ1a, TOJIyoJa).

42 JlaGopaTopHas pabora Ne6 | 1 Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TSI COCTABIICHUS
«MopenupoBaHue  MOJEKyl U MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
XAMHUYECKHUX MpEeBpaICHUI COKpAIIEHHOM) (OPMYJT OPTaHHUECKUX BEIICCTB.
YIIIEBOJIOPOIOBY. Omnpenensars BUIbI XUMUYECKOH CBSI3U (OJIMHAPHEIE,

KpaTHbIE) B OpPraHn4decKux coenHeHusX. CoCcTaBIsATh
MOJIETIM MOJIEKYJI OPTraHUYECKUX COCAMHEHUN.
Pa3nen 5. Kucioponocoaep:xamue | 14
OpraHnyecKye coeJHHeHUs!

43 OpaHOaTOMHBIE U MHOTOATOMHBIE 1 PackpeIiBaTh CMBICT N3y4aeMbIX MOHSITHH (BBISBISTH UX
CIUTPTHI XapaKTepHbIC MPU3HAKH ), YCTAaHABIUBATh UX B3aUMOCBS3b,

44 DeHoIbI 1 MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU OMHCAHUU

45 AJpJeruipl ¥ KETOHBI 1 COCTaBa, CTPOEHUS U IIPEBPALICHUI OPraHU4EeCKUX

46 OIHOOCHOBHBIE TIPEIEIILHBIE 1 coenuHeHuH. Mcrnonb30BaTh XUMHUECKYIO CUMBOJIUKY IS
KapOOHOBBIE KUCIIOTHI COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,

47 CroxHbIe YQUpPHI 1 COKpaIIEHHOM) (GOpMYIT OPraHMUECKUX BEIIECTB.

48 Kupsl 1 YcranaBiuBaTh NPUHAICKHOCTh BEIIECTB K

49 YIJIeBOABL: COCTaB, Kiaccudukamus | 1 ONpEeNIEIEHHOMY KJIaCCY IO COCTaBY U CTPOEHUIO, Ha3bIBaTh
YIIICBOIOB WX TI0 CUCTEMAaTUYECKOW HOMEHKJIATYpPE; MPUBOIUTH

50 Morocaxapuzbl. [110k03a 1 TPUBHUAIIbHBIE Ha3BaHUS OTACNIbHBIX MPeICTaBUTENeH

51 Jliicaxapupl 1 KUCJIOPOJCOAEPKAIIMX COCTUHEHUN. XapaKTEpU30BaTh

52 Tomicaxapust 1 COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HMUECKUE U XUMUYIECKUE

CBOICTBa, BayKHEHNIINE CITOCOOBI OTyUYEHUSI TUITMYHBIX
IIPEICTaBUTENIEH PA3IMUHBIX KJIACCOB
KHCJIOPOACOAEPKAIIUX COEAUHEHNH (METaHOoIa, TaHOJa,
rinuiepuHa, peHona, popmaibaeruia, aneTaabaerua,
YKCYCHOM KHCIIOTBI, INIFOKO3BI, CaXapo3bl, Kpaxmaia,
LEJITIOJIO3b); BBISBIISTH TEHETHUECKYIO CBSI3b MEX/1y HUMHU
U TIOJITBEPKJaTh €€ HaT4ue YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUH C
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HCTIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyia. ONUCHIBATH
COCTaB, XUMUYECKOE CTPOCHHUE U IIPUMEHEHUE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE JIS KUZHEAEATECIbHOCTH
opranu3moB. OCco3HaBaTh ONACHOCTb BO3JEHCTBUS Ha
JKUBBIEC OPraHU3Mbl OIIPEIEICHHBIX OPIraHUYECKUX BEILECTB,
MOSICHATH Ha IPUMEpax CIOCOObl yMEHbILICHUSU
IIPEAOTBPALIEHUS X BPEAHOIO BO3ACUCTBUS HA OpraHUu3M
YyesioBeKa.

53 [pakTiueckas padora Nell. Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIMKY JUISL COCTABIICHUS
Howmenxiatypa MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
KHUCJIOPOJIOCOAEPKALIUX COKpAIIEHHOI) (POPMYIT OPTAaHNYECKHUX BEIICCTB.
OpPraHUYECKUX COCTUHEHUI» VYcTaHaBiIMBaTh MPUHAJIEKHOCTD BELLIECTB K

OIpe/IeIECHHOMY KJlacCy II0 COCTaBY M CTPOEHHUIO, HAa3bIBaTh
UX [0 CUCTEMATHYECKOW HOMEHKJIAType; MPUBOIUTh
TPUBUAJIbHBIC HA3BAHUS OT/EJIbHBIX [IPeICTaBUTENEH
KHCJIOPOACOIEPIKAIUX COCTUHEHUH.

54 [IpakTnueckas padora Nel2. BbIABIIATH T€HETUYECKYIO CBSI3b MEXKY
CocraBiieHne CXeM peakIuii, KHCJIOPOJICO/IEPKALLMMYU OPTaHUYECKUMU COSAMHEHUSIMU U
XapaKTEepU3YIOIINX XUMUYECKUE MOJATBEPK/1aTh €€ HaJIMYU€e YPAaBHEHUSIMU
CBOMCTBA KHCIOPOJCOACPIKALINX COOTBETCTBYIOLMX XMMUYECKUX PEaKIHH ¢
COEJTMHEHMI. MCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYIL.

55 [TpakTuueckaspadora Nel3. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —

Xumuueckue U pu3ndeckue
CBOMCTBA KMCIOPOJOCOIEPKAILUX
OpPraHUYECKUX COEANHEHUN

IpoBe/IeHUE, HAOII0ACHNE U ONTMCAaHNE XMMUYECKOTO
SKCIIEpUMEHTA (J1aOOopaTOPHBIE OTBITH U MPAKTUYECKUE
pabotsr). CneoBath npaBuiiaM 0e30MacHoOM paboThI B
nabopaTopHUX IPU UCTIOIB30BAaHIH XHMHYECKON TTOCYIBI 1
000pyI0BaHUs, a TAKXKe MpaBUIaM 0OpalleHHs ¢
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIMSIMHU BBITTOJTHEHHS
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX pabOT 10
MOJTYYCHUIO U M3YyUCHUIO OPTaHUIECKHUX BEIECTB.
[TpencraBasaTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aIUCH
YpaBHEHHI COOTBETCTBYIOIINX PEAKIIUN M JIEIaTh BHIBOJIBI
Ha UX ocHOBE. [IpOBOANTE BBIYHMCICHUS JJIsl ONIPEeIICHUS
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MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOT0 BEUIECTBA, 110
YPaBHEHHIO XUMHUECKOW peakinu. CaMOCTOSTEILHO
TUTAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATEIHLHYIO
NeSITeITbHOCTD; MPHHUMATh aKTUBHOE y4acTHE B IPYIIIOBOM
y4eOHOU e TeIbHOCTH

56 [IpakTuueckas pabota Nol4. Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE METO/IbI TIO3HAHUS —
N3yuyenue cBOMCTB pacTBOpa MpoBeICHUE, HAOIOICHUE U OMTUCAHUE XUMUYECKOTO
YKCYCHOU KHCJIOTBI AKCIIEpUMEHTa (J1aOopaTOpHBIE OIBITH U MPAKTUYECKUE

pabotsr). CenoBath npaBuiIaM 0€30MacHON pabOTHI B
nabopaTopuu MpH UCIIOJIb30BAHUN XUMHUECKOH MOCY/IbI U
000pyI0BaHus, a TAKXKE MpaBUIaM OOpaIeHHs ¢
BEILECTBAMH B COOTBETCTBUM C MHCTPYKLIUSIMU BBIIIOJHEHUS
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT 110
MOJIYYEHUIO U U3YUYEHUIO OPTaHUYECKUX BEIECTB.
[TpencraBasTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aITUCH
YPaBHEHU COOTBETCTBYIOLIUX PEAKILIMI U J1€J1aTh BBIBObI
Ha X OCHOBE. AHAJIM3UPOBATh CBOMCTBA YKCYCHOM KUCIIOTBI
KaK MpeACTaBUTENS] KapOOHOBBIX KHCIIOT.
Pa3nen 6. A3oTcoaepxkaiiue
OpPraHuYecKne CoeJUHeHH
57 AMUHBI PackpbiBaTh CMBICT N3y4aeMbIX MOHSITHH (BBISBISITh UX
58 AMMHOKHUCIIOTHI B O€TTIKH XapaKkTepHbIC MPU3HAKHU ), YCTAaHABIUBATH UX B3aUMOCBSI3b,

MCII0JIb30BaTh COOTBETCTBYIOLME MIOHATUS IIPU OMMCAHUN
COCTaBa, CTPOCHUS U NMPEBPALLEHUI OPraHUYECKUX
coemHeHuN. Mcronb30BaTh XMMUYECKYH0 CUMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHON) GOpMYJI OpraHUYECKUX BEIECTB.
Onpenensts NpUHAIIC)KHOCTh BEIIECTB K OMPEEIIEHHOMY
KJIacCy II0 COCTaBYy U CTPOECHMIO, Ha3bIBATh UX I10
CUCTEeMaTUYECKON HOMEHKJIAType; MPUBOAUTH TPUBHAIIbHBIE
Ha3BaHMs OTAEIbHBIX NPEACTaBUTENEH. XapaKTepU30BaTh
COCTaB, CTPOEHHE, IPUMEHEHHE, (PU3NUECKHUE U XUMUYECKHE
CBOWCTBA, BayKHEeMHIIIHe ciocOObl MOJYyYeHHs TUITMYHBIX
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MPEACTABUTENEN a30TCOACPKALIUX COEAUHEHHI
(MeTwIaMHuHa, TIUIMHA, OCTTKOB).

59

[TpakTuyeckas pabora Nel5.
«Du3nyeckne 1 XUMHUUECKHE
CBOMCTBA aMHUHOB »

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS —
NpOBe/ICHUE, HAOIIOACHUE U OTIMCAHNE XHMUYECKOTO
SKCIIEPUMEHTA (J1a0OpPATOPHBIE OIBITH U MPAKTUYCCKUE
pabotsl). CrenoBath npaBuiiaM 0€30MacHOM pabOTHI B
nabopaTopuu Py UCIIOJIb30BAHUN XUMHUECKOH MOCY b U
000pyI0BaHUs, a TAKXKE MTPaBUIaM OOpaIeHHS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMH BBITOJIHCHUS
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT 110
MOJTYYEHHUIO U U3YYCHHUIO OPraHMYECKHUX BEIICCTB.
[TpencraBisaTh pe3yIbTaThl SKCIIEPUMEHTA B (POPME 3aIHUCH
YPaBHEHHI COOTBETCTBYIOIINX PEAKIIMIA U JCJIATh BBIBOIBI
Ha MX OCHOBE. AHAJIM3UPOBATh CBOWCTBA AMUHOB.

60

[IpakTuueckas padorta Nel6.
«/lenarypauus Oenkos. L{BeTHbIe
peakuuu 6emKoB»

M cronp30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHMS —
MIPOBEJICHHUE, HAOJTIOICHNE M OMTUCAaHNE XUMUIECKOTO
IKCIIEPUMEHTA (JJa00PATOPHBIC OMBITHI U MIPAKTHUCCKHE
pab6otsl). CienoBath npaBuiiaM 0€30MacHoi padoThI B
nabopaToOpUM MPHU UCIIOJIB30BAHUN XUMUYECKOHN TOCYAbI U
000pyI0BaHUs, a TAKKE MPaBUIIaM OOpAICHHUS C
BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMU BBIITOJTHCHUA
71a060PaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT IO
MOJIYYEHUIO U U3YUYECHUIO OPTaHUYECKUX BEILIECTB.
[IpencraBasTh pe3ynbTaThl SKCIIEPUMEHTA B (popMe 3amucu
YpPaBHEHU COOTBETCTBYIOIINX PEAKIUI U J1€JIaTh BBIBObI
Ha UX OCHOBE. 3HAaTh MEXaHU3M U MIPUUUHBI JeHATYpalluU
OEJIKOB.

Pa3nes 7. BoicokomouiekyJisipHblie
COCIMHCHMA

61

[TpakTrueckas pabota Nel7.
«CuHre3 BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI»

BJ'Ia}IeTI) HN3Yy4a€MbIMU XUMHWYCCKUMU ITOHATUAMMU:
PaCKpBIBATb CMBICII U3y4aCMbIX MMOHATHH U NPUMCHATH 3TU
IMOHATHSA IMPU OITMCAHUU COCTaBa U CTPOCHUA
BBICOKOMOJICKYJIAPHBIX OPraHUYCCKHUX BCIICCTB, JJIA
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00BsICHEHUS OTIENBHBIX (DaKTOB U sBJICHMIA. MIcTIoIh30BaTh
XUMHUYECKYIO CUMBOJIMKY JUIsl COCTABIIEHUS CTPYKTYPHBIX
(dbopMyIT BENIECTB U YPAaBHCHUN PEAKIUI MOJTMMEPU3AINN U
noJIMKOoHAeHcauu. ONKUCBIBATh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBA Kay4yKoB, HanOoJee
pacnpocTpaHEHHBIX BUAOB IJIACTMACC, BOJIOKOH;
MIPUMEHEHNE

62 [IpakTnueckas pabota Nel8. Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI TO3HAHMS —
«AHanu3 U KJaccu(uKanus IIPOBEJICHUE, HA0JII0IEHNE U ONTMCAaHUE XUMUYECKOIO
BBICOKOMOJIEKYJISIPHBIX HKCIEPUMEHTA (JJa0OpaTOPHBIE OMBITHI U IPAKTHUECKHE
COCIMHEHUI» pabotsr). CenoBath npaBuiiaM 06e30macHOi paboThI B

n1abopaToOpUy IPU UCIOJIb30BAaHUM XUMUYECKON MOCYbI U
000py0BaHus, a TAKXKe MIpaBUiIaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU BBIITOJIHEHHS
71a00PATOPHBIX OMBITOB U MPAKTUUYECKUX PAOOT 110
HOJYYEHHUIO U U3YyYEHUIO OPIraHUYECKUX BEILECTB.
[TpencraBasTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aITUCH
YPaBHEHMH COOTBETCTBYIOIIUX PEAKIIUN U J1€JIaTh BHIBOJIbI
Ha X OCHOBE. [IpoBONTH BBIUMCIEHUS JIJISl OIIPEIETCHMUS
MOJIEKYJISIPHOM (hOPMYJIbl OPraHUYECKOr0 BELIECTBA, 110
YPaBHEHHIO XUMUYECKON PEaKIN

63 Koumponsnaa paéoma 3 PackpbIBaTh CMBICI U3Y4aeMBbIX MOHATUH (BBLAETATH UX
Cmpyxkmypa u ceoticmea XapaKTepHbIE MPU3HAKU) U IPUMEHSTH 3TU NOHATUS TIPU
Op2aHUYEeCcKUX 6ewecms ONMCAHHUU COCTaBA U CTPOCHMSI OPraHUYECKUX BELIECTB, JUIS

00BsICHEHUS OTJENbHBIX (DAKTOB U SIBJICHUM
Paznen 8. Xumusi B ObITY 1
NPOU3BOICTBEHHOM 1eSITeIbHOCTH
yegoBeka (I13C)

64 [IpaBuiia sxonoruuecku PackpeiBaTh posib XMMHHU B PEILIEHUHN SHEPTETUYECKUX,
1enecoo0pa3Horo MoBeJAeHMs B ObITY CBIPBEBBIX U IKOJIOTUYECKUX MPOOJIEM YeIOBEUECTBA,

U TPYZOBOM JIEATENBHOCTH ONMCHIBaTh OCHOBHBIE HAIIPABJICHUS PA3BUTHUS XUMUYECKON

65 Ponpb xumun B obecrieueHUN HAyKH U TEXHOJOTUH. AHAIU3UPOBATh U KPUTUUYECKU

CEJILCKOXO03AMCTBEHHOT'O

OLICHUBATh I/IH(I)OpMaI_[I/IIO, CBA3aHHYIO C XUMHWYCCKUMHU
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IIPOU3BOJICTBA

nponeccamMu U X BIIUSAHUCM HA COCTOAHHUC Oprnca}omeﬁ

66 [IpencraBnenus 00 o0mux cpenbl. Mcnosb30BaTh NOJIy4eHHbIEC 3HAHUS U
HaY4HBIX MIPUHIIATIAX NpeCTaBIeHUs O cepax IesTeITbHOCTH, CBA3aHHBIX C
MPOMBIIIIIEHHOTO MOJTy4eHUs HAyKOW U COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY IS
BOKHEUIINX OpHUEHTAINH B CBOEH Oyaymieil mpodeccnoHanbHOM
BEIICCTB JIESITEIbHOCTH.

67 [IpakTuueckas pabota Nel9. Hcnonb30BaTh NOJIy4EeHHBIE 3HAHUS U MPEICTABICHUS O
Pemienne kelic-3amay 1o Teme cdepax nesITeIbHOCTH, CBI3aHHBIX ¢ HAYKOW U
«XUMHYECKHE BelIeCTBa B COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY IS
CEJILCKOM XO35IUCTBEY. OpHEHTAIH B CBOEH OyayIiel nmpodeccnoHaabHON

JIESITEIIbHOCTH.

68 [IpaxTuueckas padora Ne20. AHaNM3UpOBaTh MPOOIEMHYIO CUTYAIHIO U BHIPAa0OTaTh
«3amura KeicoB MUHHU-TPYIIax). pelieHue, a Takke paboTarh ¢ HHPOPMAITUOHHBIMU

69 IIpakTHueckas pabota Ne21. HMCTOYHMKAaMHU. B UTOre NpOBOAUTH OLIEHKY MPEIOKEHHBIX
Pemenne keiic-3amady  mo  Teme QJITOPUTMOB U BHIOMPAIOT JIYUIITUN B KOHTEKCTE
«VICTOYHHKY SHEPTHIY. MOCTaBJICHHON TIPOOIEMBI.

70 [TpakTHdeckas pabota Ne22.

«3ammra KecoBy.
71 Hugppepenyuposannoiii 3auem PackpbIBaTbh CMBICIT H3Y4aeMBbIX MOHATHH (BBIACIATH UX
72 Jupghepenyuposannviii 3auem XapaKTepHBIC MPU3HAKN) U IPUMEHSTH 3TH MOHATUS NTPU

OIMMCAaHUM U3MEHEHUI BCHICCTB, JJIA 0OBSICHEHUS
OTACIBHBIX (1)aKTOB U SIBIICHHUH. HpOBOI{I/ITL BBIYHCJICHUA 110
YpaBHCHUAM XUMHWYCCKUX peaKHHﬁ. Pemrate paCUYCTHBIC
3aga4u 110 XUMHH..
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YYEBHO-METOAUNYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE YYEBHOM JUCIHUIIINHBI XUMMSI

TpeboBaHusi K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecIiedeHH 0

Jlnist peayin3aiuy MporpaMMbl AUCHUTLIAHBI JTOJDKHBI OBITh TIPEAYCMOTPEHBI CIICTYIOIIIE
CIeUMANbHbIE TOMEIICHUS: Y4YeOHBIH KaOWHET XUMHHM W/HWIM Y4eOHOH XUMHUYECKOU
1a00paTOpPHH.

DddexTuBHOCTh MpemnojaBaHus  00MIE0O0pa30BaATEIBHON  TUCIUILTHHBI

«XUMUS» 3aBUCHT OT HAJIU4YUs COOTBETCTBYIOIIETO MAaTePUAbHO-TEXHUYECKOTO
OCHAIIEeHUs. JTO OOBSICHSIETCS OCOOCHHOCTSMH IHCLUUIUIMHBL, B TIEPBYIO oOuepeab, €&
OKCHEPUMEHTAIBHBIM  XapaKTepOM, IIHPOKUM CIHEKTPOM TPUMEHEHHUS H IPAKTHYCCKOU
3HaYMMOCTBIO0. PexoMeHayemMoe MaTepualibHO-TEXHUYEeCKoe obecreueHne KaOMHeTa XUMHU |
XUMHAYECKON J1ab0OpaTopuu BKJIHOYACT: CICHUAIM3HPOBAHHYI0 MeOEIh M CHCTEMbI XPaHCHUS,
TEXHUYECKHE M JIJIEKTPOHHBIE CpEACTBA OOY4YCHHs, JEMOHCTPAIMOHHBIC Y4eOHO-HArJISIIHBIC
ocoOus, JIEMOHCTPAIIMOHHOE O0OpyIOBaHHE M HPHUOOPHI, JTa0OPATOPHO-TEXHOIOTHYECKOE
o0OopymoBanue, J1a0OPaTOPHYIO XUMHYECKYI0 TIOCyay, Mojeinu (00ObeMHBIE W TUIOCKHE),
HaTypaJbHbIC OOBEKTHI (KOJUICKIINU, XUMHUYECKHE PEAKTHUBBI), 000PYI0BaHUE Ta00PaHTCKOM.

Crnenunanu3npoBaHHas Me0esib M CHCTeMbl XPaHeHUs
1 | Cron naGopaTopHBIi JEMOHCTPALMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM M TEPMOCTONKUM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3ETKAMHU, AaBTOMATAMU aBapPUIHOTO OTKIIIOYCHHSI TOKA)
2 | Croia 1a00opaTOpHBI IEMOHCTPALIMOHHBIN C HAJCTPONKOMH (C 3aIlIUTHBIM, XUMOCTOHKHUM 1
TEPMOCTOMKUM HOKPBITHEM)
3 | Cron yueHnueckuit 1abOpaTOPHBIHN, PETYIUPYEMBIH MO BBICOTE (C 3aIIUTHBIM,
XUMOCTOUKUM M TEPMOCTOMKUM TTOKPBITHEM, PAKOBUHOM, OOPTUKOM I10 HAPY>KHOMY
Kparo, TIOJIBOAKON U OTBEICHUEM BOJIbI, U CAHTEXHUKOMN )/CTON yICHUUECKUIA,
peryiupyemslii 1o BbIcOoTe (MpUOOpeTaeTCs TOABKO MPU HAJTUMYUHU CIIEIUATIBLHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (MO KOAUUECMBY 00YUarOUUXCsl)
Cryn y4eHHU4eCcKui (no Koauvecmasy o0yuaroumuxcs)
Oruerymmurens
6 | Hocka knaccHasi/PenbcoBasi cucTema ¢ KJIaCCHON M MHTEPAKTUBHOW JTOCKOU
(mporpammHOe obecrieueHue, IPOeKTOP, KPEIIEHUS B KOMITJIEKTE )/ HHTepaKTUBHON
MaHeJbIo (MPOorpaMMHOE 00ecTieueHne B KOMIUICKTE)
7 | Ctox ¢ smuKamu sl XpaHeHust/TyMO0# (pabouee mecmo npenodasamerns)
8 | Kpecno oducHoe (pabouee mecmo npenooasamesnsi)
9 | Jocka npoOkoBas/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (ycTpOMCTBO) SIS 3aTEMHEHHS OKOH
11 | IIxad BHITSKHON MaHOPAMHBIN
12 | Ixad nnsg xpaHeHus: y4eOHBIX TOCOOUH
13 | AnTeuka yHUBepCaIbHAS JUISl OKA3aHUS TIEPBON METUIIMHCKOHN TOMOTIH
TexHu4yeckue cpeacraa
1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/TIPUHTEP
2 | VIHTepaKTUBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBIN MITH CTallMOHAPHBIH
(mporpammHOe oOecrieueHre, MPoeKTop, KperieHue B KoMIuiekTe)/PenscoBas cucrema ¢
KJIACCHOW M UHTEPAKTHUBHOM TOCKOH (MMpOorpaMMHOE 00eCTiedeHHE, MPOSKTOP, KPEIIeHUE
B KOMILJICKTE )/ MHTEPAaKTUBHON MaHEJbIO (MPOrpaMMHOE 0OecrieueHIe B KOMILIEKTE)
3 | IlepconanbHbIi KOMITBIOTED € TepUEpUEi/HOYTOYK (IMIIEH3MOHHOE TPOrPaMMHOE
obecrieyeHne, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMa 3aIIUThI OT BPEIOHOCHOM
nH(popMauu, TporpaMmMHoe obecrieueHre A 1udpoBoit 1abopaTopum, ¢
BO3MO>KHOCTBIO OHJIAITH-0IIPOCa)
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DJIEeKTPOHHBIE CPeACTBA 00yYeHHUs!

1 | DnekTpoHHbie cpeacTBa oOyueHus/MIuTepakTuBHBIC TOCOOMs/OHIalH-KYPCHI (10

paszoenam paboueli nPoOcpPaAMMbl)
JleMOHCTpPalMOHHBbIE Y4eOHO-HATIAIHbIE 0COOUSI

1 | CnoBapwu, cripaBOYHUKHU, SHIUKIIONEAUS (10 XUMUYECKUM HAYKAM)

2 | KoMIuieKkT mopTpeToB BETUKUX XUMHKOB

3 | [NocoOus HATIATHOM SKCIIO3UITHN

4 | Ilepuoguueckas cuctema xumudeckux aiemenTos .M. Menneneena

Cneunaan3upoBaHHasi Me0eJIib M CUCTEMbI XpPaHeHU s I XUMUYeCKoii JJabopaTopun

1 | JIaGopaTopHBIii OCTPOBHOM CTOJI (IByXCTOPOHHUH, C 3aIIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHM HMOKPBITUEM, HAJICTOJIBEM, C IIOACBETKOMN U 3JICKTPUUECKUMHU PO3ETKAMH,
MIOJIBOJIKOI M OTBEICHUEM BOJIbI, U CAHTEXHUKOMN)

2 | Cryn nabopaTOpHBIH, peryaIupyeMblii IO BHICOTE

3 | Cron nabopaToOpHBIN JEMOHCTPALIMOHHBIN (C 3aLIUTHBIM, XUMOCTOMKHUM M TEPMOCTOUKIM
MOKPBITHEM, PAKOBUHOM, MOJIBOJIKON U OTBEICHUEM BObI, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

4 | Cron nabopaTopHbIi IEMOHCTPALIMOHHBIN C HAJCTPONKOM (C 3aIUTHBIM, XUMOCTOHKUM U
TEPMOCTONKUM IOKPHITHEM )

5 | Ctox ¢ smuKaMu 1715 XpaHeHUs/ TyMOon

6 | Kpecno odpucnoe

7 | Oruerymmurenb

JleMoHCTpalMOHHOE 000pPY/10BaHHE U IPUOOPHI /151 KaOUHeTa U J1adopaTopuu

1 | Becwl anekrponnsie ¢ USB-niepexoaaukom

2 | CTONMK MOJIbEMHBII

3 | UenTtpudyra neMoHCcTparimoHHAas

4 | lltaTuB IEMOHCTPAIIMOHHBIH

5 | Ammapar A npoBeAeHHS XUMHUUECKUX peaKiuit

6 | Ammapar Kumma

7 | OBouomMeTp

8 | I'openka yHUBepcaIbHAS

9 | IIpubop A HILTIOCTPAIIUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIIHIA OT YCIOBHIA
OKpY’KaroIen cpesibl

10 | HaGop muist 3eKTpoH3a IEMOHCTPAITHOHHBIN

11 | ITpuGop s ONBITOB MO XUMHHU € JIEKTPUUECKUM TOKOM (71a00paTOpHBIif)

12 | TTpuGop Asnst OKUCIIEHUS CIIUPTA HAJl MEHBIM KaTaIH3aTOpOM

13 | IIpuOop i1st MoTyYeHHs TaIOU0ANKAHOB IEMOHCTPALMOHHBIN

14 | TIpuOop st MoTy4eHHs pACTBOPUMBIX BEIIECTB B TBEPIOM BUJIE

15 | VcranoBka uig GuabTpoBaHUS MO BAKYyMOM

16 | I[Ipubop mi1st ompeieIeHnst COCTaBa BO3IyXa

17 | T'azoananu3arop KMUCIOPOa U TOKCHYHBIX ra30B ¢ HU(POBOI MHAMKALIKMEH TTOKa3aTenei

18 | IIpubop uIst MILTIOCTPAIMH 3aKOHA COXPaHEHHSI MaCcChI BEIIECTB

19 | YcranoBka 1715 IEPETOHKH BEIIECTB

20 | bapomerp-aHepou

21 | HaGop s u3yueHust BOAOPOIHON SHEPTreTUKU

22 | pH-MeTpsI (Oonornumenvroe sapuamusroe 060pyoosaie)

JlabopaTopHO-TeXHOJI0THYecKoe 000pyI0BaHHe I KaOUHeTa 1 JJadopaTopun

1 | IpuGop miast mosyyeHHUs TrajJoug0ANKAHOB U CIOXKHBIX 3(pUPOB 1a00paTOPHBIN

2 | KonbonarpeBareinb

3 | DeKTporumTKa

4 | bans KOMOMHUpPOBaHHasK J1abOpaTopHas

5 | Becsl 1 ChITyuuX MaTepHaioB




6 | IIpubop ans moxydeHus ra3oB

7 | CnuproBka abopaTopHas

8 | MarauTHas mMenraiaka

9 | MuxkpockoIl U(PPOBOI ¢ PYKOBOICTBOM MOJIB30BATEIIS U IOCOOHEM IS yUaAIIUXCS

10 | HaGop juist YUCTKU ONITHKU

11 | Habop mocyabl Uit peakTHBOB

12 | HaGop mocynbl ¥ IpUHAAICKHOCTEH ISt pabOThI ¢ MaJIbIMU KOJMUYECTBAMHU BEIIIECTB

13 | Habop npuHaanexHoCTeH UIsi MOHTaXKa MPOCTEHIINX MTPUOOPOB MO XUMHUH

14 | Habop nocyibl ¥ MPUHAJIEKHOCTEH U3 MpoNuiIeHa (MUKpoiabopaTopusi)
JlaGopaTopHasi XuMHYeCKas MOCY/1a ik Ka0uHeTa U JIaGopaTopun

1 | KoMrutekT Koy IeMOHCTPaIMOHHBIX

2 | Habop nmpoOoK pe3MHOBBIX

3 | Ilepexo. CTEKISIHHBIN

4 | IIpobupxka Bropua

5 | IIpobupka nByxKojeHHas

6 | CoenuHHUTENb CTEKIISTHHBIN

7 | 3aKUM BUHTOBOM

8 | 3axxum Mopa

9 | llInaHT CHITMKOHOBBIMA

10 | KoMIuteKT CTeKIJITHHOM MOCYIbl Ha NUTH(ax 1eMOHCTPAITMOHHBIH

11 | Jo3upyroiee yCTpOHCTBO (MEXaHUYECKOE)

12 | KommuiekT u3aenuii u3 kepamuku, hapdopa u dasuca

13 | Kommutekt noxek haphopoBbIx

14 | KomruiekT MepHBIX KOJIO Majoro oobema

15 | KommuiekT MepHBIX KOJIO

16 | KomIuieKT MEepHBIX HUIMHIPOB MIACTUKOBBIX

17 | KoMIUTeKT MEpHBIX IUIHMHIPOB CTCKIITHHBIX

18 | KoMmuieKT BOPOHOK CTEKJISIHHBIX

19 | KoMIUTEeKT MUmeToK

20 | KoMIJIEKT cTakaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB JIJIsl B3BEIIUBAHMUS

23 | KOMIUIEKT CTYIIOK € TIECTHKaMHU

24 | HaGop mmareneii

25 | HaGop nuHIIETOB

26 | Habop gamex Ilerpu

27 | TpyOxa crexnsHHas

28 | Dkcukarop

29 | Yama kpucTaJUIM3alnOHHAS

30 | [Iumisl TUreabHbBIC

31 | Broperka

32 | Ilpobupka

33 | baHka o1 peakTUBBI MTOJTUITHIICHOBAS

34 | banka moJ1 peakTHBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH

35 | HabGop ckiIstHOK AJ1s1 paCTBOPOB PEAKTHBOB

36 | [Tamouka cTekIsTHHAS

37 | IlItatuB 11t mpoOUpoK

38 | KoMIuIeKT cpeicTB AJisk MHANBUIYATBHOM 3aIUThI

39 | KommiekT TepMOMETpOB

40 | CymmiibHas aHelb ISt TOCYIbI




41 | dunpTpoBangbHas OyMara/GuIbTpel OyMaXKHBIE (QONOIHUMENbHOE BAPUAMUBHOE
obopyoosanue)
Mopaenu (00beMHBIE U IJIOCKHE), HATYPaJbHbIe 00beKThI (KOJJIEKIIUN, XHMUYeCKUe
peaKTHBbI) il KaOMHeTA U JJa00paToOpuH
KoMmriuiekT Moaeneil KpuCTAIIMYECKUX PEETOK
Mopaeinb MosieKyJibl Oenka
Habop myist MoieTupoBaHusi CTPOCHHSI HEOPTAaHMYECKHUX BEIIECTB
Habop st MoenupoBaHus CTPOSHHS] OPraHUYEeCKUX BEIIECTB
Habop mist MogenmupoBaHust CTPOSHUSI aTOMOB U MOJICKYJT
Habop u1st MoiemupoBaHus QJIEKTPOHHOTO CTPOCHHSI aTOMOB
KoMiekT xosmtekini
KOMITIEKT XUMHUYECKIX PEaKTHBOB
Oo6opynoBanue 1a00paHTCKOI KAOMHETA XUMHUU
Crout ¢ SmuKamMu J1sl XpaHEHUs/ TyMOOi
Kpecno odpucHoe
Cton mabopaTopHBIA MOCUHBIH
CymunpHasi maHenb AJIs MOCY/IbI
Ikad mist xpaHeHUsT y4eOHBIX TOCOOMIA
kad ny1st XpaHEeHUs: XUMUYECKUX PEAKTHBOB
HIkad mist xpaHeHUs 1a00paTOPHON MOCYABI/TIPUOOPOB
[Ika¢ BHITSHKHON
JlabopaHTCcKHii CTON
Cryn n1abopaTOpHBIN, PEryIUPYEeMbIi IO BHICOTE
DNEeKTPUIECKUIN aKBAUCTUILIATOP
Hlkad cymunbHbIHI
Pe3uHoBBIE EpUaTKn
KomruiexT epiieii A1 MbIThs 1a00paTOPHOI MOCYIbI
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HNudpopmaunonHoe odecrnevyeHne peajsn3anuu NporpaMmmbl

Jnis peanu3alvyd OpOrpaMMbl JUCHMIUIMHBL OuMOIMoTeuHbld (oHI oOpa3oBaTenbHOU
OpraHu3alMK JI0JDKEH UMETh IeYaTHbIe W/WIM 3JEKTPOHHbIE YUeOHMKH M pa3paboTaHHbIE B
KOMIUIEKTE C HHUMH YydeOHble mnocoOus (MpHU HAIUYUM), JOMYIIEHHbIE K UCTIONIb30BaHUIO IPU
peanu3anuu  00pa30BaTENbHBIX MPOrPaMM  CpeIHEro MpodecCHOHaIbHOrOo 00pa30BaHUs,
peanu3yemMbIX Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs.

[Ipu peanuzanuu OpPOrpaMMbl JTUCHMILIMHBI BO3MOXHO HCIOJIB30BAHUE AIIEKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB, TOMYIIEHHBIX K MCIIOJIb30BAHUIO MIPU pean3alii o0pa3oBaTeIbHbIX
IIpOrpaMm CpEIHEro ob1ero o0pa3zoBaHMUsL.
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KOHTPOJIb U OIEHKA PE3VYJIBTATOB OCBOEHU:
OBIIEOBPA30OBATEJBbHOUN JUCIUATIJINHBI

KoHTponb M oueHka pe3yiabTaToB OCBOEHHMsS 00LIe00pa3oBaTeIbHON JUCLUIUIMHEIL
PacCKpBIBAIOTCS 4Yepe3 AMCLUIUIMHAPHBIE pE3YJIbTATHI, ¢dopmupoBanue

o0mux W npo(hecCHOHAIBHBIX KOMIETEHIMH MO pa3lenaM M TeMaM COAEp)KaHUs y4eOHOro

HaITpaBJICHHLIC Ha

MaTepuana.
Oomas/mpodeccuoHaabHas THI OeHOYHEIX
pog Pazgen/Tema ! .
KOMITeTeHII U MepONPHUSITHI
OK 01. Beibupats cioco0bl perieHus Tema 1.1-1.7
3a/1a4 MpoheCCHOHATBHOM IS TEIIBHOCTH Tema 2.1, 2.2
MPUMEHUTEHHO K Pa3uYHbIM KoHTekcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 YcTHBIIT ompoc
Tema 6. 1 ' Pemenue pacuéTHBIX 33124
Teuma 7' 1 HaGuroieHue 3a X010M
Tema 8.1 BBITIOJIHCHUS TIPAKTUKO- }
OPUEHTHPOBAHHBIX 3aIaHUI
OK 02. Ucrionp30BaTh COBPEMEHHBIC Tema 1.2, 1.4, Hp . CTa]I:J'IeHI/Ie A
CpelICTBa IMOWCKa, aHAJIU3a U 16,17 pel
HHTEPII T 21,22 Pe3yIIbTaTOB
prpeTanyy uHGOpMAIIK, U ema 2.1, 2.
MPaKTUYECKHUX U
HH(pOPMAIMOHHBIC TEXHOJIOTHH JJIS Tema 4.1, 4.2
. a00paTOPHBIX paboT
BBITIOJTHEHUS 3314 PO PeCcCUOHAITBHON Tema 5.2-5.4 poBeeHIe XHMIIECKOro
EeSITEIILHOCTHA Tema 6.1 poBell
Tema 7.1 IKCIIEPUMEHTA
Tema 8. 1 Brimonuenue
: KOHTPOJIBHBIX
OK 04. Tema 1.7 c P
D PeKTUBHO B3aHMOIEHCTBOBATH U Tema2.1,2.2 pabot fio
a0oTaTh B KOJIJIEKTUBE U KOMaHIE Tema 4.1, 4.2 Das/eIan AHCIHILIIHEL
p A Tema 5 2’ 54 O1eHka caMOCTOITEILHO
Tema 6.1 ’ BBIIIOJIHEHHBIX 3aJaHuU
) 3amnuTa peneHus Keuc-
Tema 7.1 .
Tema 8.1 3a/1a4 (¢ yueToM Oyayiei
- : podecCHOHATBEHON
OK 07. ConelicTBOBaTh COXPAHCHHIO Tema 1.7 pod
- T 51 NeSTETbHOCTH )
OKPYAIOTEH CPe/Ibl, eMa 9. BrinosnineHue 3ananuii
pecypcocOepeKeHuIo, MPUMEHsITh 3Hanus | Tema 8.1 9
MIPOMEKYTOYHOM
00 M3MEHEHUU KJIMMAaTa, IPUHIUTIBI ATTeCTAIIH
OepeKIJIMBOTO MPOU3BOJICTBA, 3PHEKTUBHO
JICIICTBOBAThH B YPE3BBIYANHBIX CUTYAIUSIX
HKll

41



JIUTEPATYPA
s o0yuaromuxcst
OcHoBHas:

1. O.C. T'abpuensn. Xumus: bazoBelii ypoBeHb: 10 kmacc: y4eOHHMK /— 7-¢ u3f.,
crepeotut. — M.: llpoda, 2019. — 446, (2) c.: un.
2. O.C. Tabpuensn. Xumus: ba3oBbiii ypoBenb: 10 kmacc: y4eOHMK /— 7-¢ W31,
crepeorurt. — M.: JIpoda, 2019. — 446, (2) c.: un.
JlonosHuTENbHAS:

3. Epoxun IO.M., Kosanesa H.b. Xummus nias npodeccwii M CrenuaaIbHOCTEH
TEXHHYECKOTO W ECTECTBCHHO-HAYYHOro MPOQWICH: YIeOHUK IUIS CTYH. YUIPEKIACHHHA Cpes.
npod. obpazoBanus. — M., 2014.

4. Epoxun FO.M. Xumus: 3amauv W yhnpaxHeHws: yd4e0. mocoOue mis CTyI.
yupexeHuit cpes. npod. odbpazoBanus. — M., 2014.
S. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUI 110 XUMUU: y4eO. mocodue As CTyn.

yupexaeHuit cpes. npod. oobpazoBanus. — M., 2014.
Jnst mpenoxaBaresst

1. ®enepanbhblil 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
®enepanumn».

2. [Tpuka3 MunucrepcrBa obpazoBanus u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (efepabHOIO TOCYAapCTBEHHOrO0 00pa30BaTEeNbHOIO CTAaHAAPTA CPEAHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

3. [Tpuka3 MunucrepcrBa obpasoBanus U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuil B [Ipuka3z MunuctepctBa oOpa3zoBanus U Hayku PD ot 17.05.2012 Ne 413
“O0 yTBepXxIeHHH (heepalbHOrO0 rocyIapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJIapTa CPEIHEro
(momHOTO) 00I1IeTO 00pa30BAHUS Y.

4. [Tucemo /[lemapramMeHTa TIOCYJapCTBEHHON MOJUTHKM B cdepe MOITOTOBKH
pabouux kaapoB u IO MunobOpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomennaiuu 1o
OpraHu3allii  MOJY4YeHHs CpeAHero obmero oOpa3oBaHuss B Ipefenax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHEro MPo¢eCcCHOHATFHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus ¢ y4eToM TpeOoBaHUM (eepaTIbHBIX TOCyIapCTBEHHBIX 00pa30BaTEIbHbIX
CTaH/JapTOB M NOJy4aeMOW MNpoeccu WM CIEUUATbHOCTH CPEIHEro MnpodeccrnoHalbHOTO
0o0pa3oBaHU.

5. Epemun, B. B. Meroauueckoe mocobue k yuebnuky B. B. Epemuna, H. E.
Kyspmenko, B. U. Tepenuna u np. «Xumus. YrinyoneHHsiil yposenb». 10 kinacc / B. B. Epemun,
A. A. Jlpo3nos, . B. Epemuna, B. 1. Maxonuna, O. lO. Cumonoga, 3. FO. Kepumos. — M. :
Hpoda, 2018. — 339 c. : um.

6. Epemun, B. B. Meroauueckoe mocobue k yuebHuky B. B. Epemuna, H. E.
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HNuTepHeT-pecypcsl

WwWw.pvg.mK.ru(omumnuana «I[lokopu BopoObeBbI TOphI»).
www.hemi.wallst.ru(O6pa3oBarenbHbIit cauT ISt IIKOJTbHUKOB XHMHUS).
www.alhimikov.net(OGpa3oBarenbHbIi CAaUT IS IIKOJIHHUKOB).
WWwWWw.chem.msu.su(DaekTpoHHas OMOIMOTEKa IO XMMHUH ).
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http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

WWW.enauki.ru(iHTepHeT-u31aHue ISt yuuTenei «EctecTBeHHbIC
www.1september.ru(meroaudeckas razera «IlepBoe ceHTSIOPS»).
WWW.hvSh.ruGkypHain «XuMHS B LITIKOJIEY).

WWW.hi].ruGKypHaIT «XUAMHUS H KU3HBY).

www. chemistry-chemists. COM(31eKTpOHHBII )KypHaT « XUMUKH U XUMHSD).

HayKHU»).
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http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

