[loKyMeHT noanMcaH NpoCToi 31eKTPOHHON NOANUCHI0
MHdopmaums o Bnagenbue:

®WO: NawHaHos paHe Jinmkmnesny

[omkHocTb: U.0. aupexTopa dvnvana

[ata nognucanus: 15.07.2024 17:53:17

YHUKANbHBIA NPOrPaMMHbIiA KITHOY:
29e48b9891aa9797b1ae%fac0693fa267ac161d













COJIEPYKAHUE

OBIIASI XAPAKTEPUCTHKA PABOYEI TTPOT PAMMBI
OBLEOBPA30BATEJILHOI JIUCLIMITIMHBI
CTPYKTYPA U COJIEP)KAHUE
OBILEOBPA3OBATEJILHON AUCLIUIIJIMHDI

YCJIOBUSA PEAJIM3ALIMU [TIPOTPAMMBI
OBLLIEOBPA30OBATEJIbHON JIUCLIATIIMHBI
KOHTPOJIb M OL[EHKA PE3YJITATOB OCBOEHMSI
OBI[EOBPA3OBATEJILHOM TUCITUTUINHEI

CTp.

22

31

37



1. OBIIIASI  XAPAKTEPUCTUKA PABOYEH IPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOMN JUCHUIJIAHBI OYIIL.12 XUMMUS

1.1. MecTo aUMCHUNIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/bHOM
MPOrpaMMBbl:

Oo6mecoOpaszoBarenpHas  gucnumumaa OVIL12  Xumms — sgBiasercs
00si3aTeNbHOM  YacThi0  00mIe00pa30BaTEIbHOTO  LHUKIA  00pa30BaTEIbHON
nporpammbl B cootBerctBUM ¢ DPI'OC  mno cneunumansHoctu  09.02.07
WubopMaIimoHHbIe CHCTEMBI M IPOTPAMMUPOBAHNE.

1.2. Heau u miianHupyemblie pe3yJbTaThl OCBOCHUS AUCHUIIIUHBI:
1.2.1. lean THCUUILIMHBI
Conepxanue mporpaMMbl o0meoOpa3oBatenbHON auctuiuimabl OVYI1.12
XuMusl HaMpaBlICHO Ha JOCTHXKEHUE CIEAYIOUUX Lenei: (opMupoBanue y
CTYJICHTOB MPEICTABJICHUS O XMMUYECKOW COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa KakK OCHOBBl TPHHATHS PEIICHHH B OJKU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MTOBEJICHUSI B IPUPOIHOM cpeie.
3amaun TUCIUIIIINHEL:

1) chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEN MIPOTEKAHUS
XAMHUYECKUX TPOIECCOB U SIBJICHUW B OKPYXAIOIICH CPEle, LENOCTHOW HAy4HOM
KapTHHBI MUPA, B3AaUMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  y4YCHHS  COCTaBIATH  (POPMYJIBI  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUM, 00BICHATH UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEACHHUS IMPOCTCHIINX XUMHUYCCKUX
AKCIIEPUMEHTAILHBIX HCCJIEIOBAHUN C COONIOZCHUEM TMpaBusl OE30MacHOro
oOpailleHusl ¢ BEIIECTBAMU U J1abOpaTOPHBIM 000PYI0BAaHHUEM;

4) pa3BUBaTh YMCHHUS HCIOJb30BaTh HHPOPMAIUI XUMHYECKOTO
XapakTepa 13 pa3IudHbIX UCTOYHUKOB,;

5) chbopMupoBaTh  yMEHHSI  MPOTHO3MPOBATH  TOCIEIACTBHSI  CBOECH
NEATETPHOCTH W XHMHYECKUX TPUPOIHBIX, OBITOBBIX W IMPOU3BOJICTBEHHBIX
MPOIIECCOB;

6) chopmMupoBaTh MOHMMAHHE 3HAYMMOCTH JAOCTHIKCHHH XHMHYECKOM
HayK{ U TEXHOJOTUHN ISl pa3BUTHUS COIMAIIBHON U TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOEHHUsI 00111€00pa30BaTEILHOI
aucuIIMHLI B cooTBeTcTBHHE ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT Mpu GopmupoBanuu u pazsutuun OK
u [IK.



Koa m HamMeHOBaHHEe

HHaHpreMble pe3yJabTaThbl 0CBOCHUA TUHCHUIIJINHDBI

popmupyembIx

KOMIeTeHIuii Oo6mme JAucnunimHapHbie
OK 01. B yvactu Tpy10BOrO BOCIIUTAHUS: - BJAQAETh CHUCTEMOW XHMHYECKUX 3HAaHWUH, KOTOpas
Bri6upath - TOTOBHOCTb K TpYIy, OCO3HaHHE IEHHOCTHU BKJIIOYAET: OCHOBOIIOJIAraloIlM€ TMOHATUSA  (XMMHYECKHM
CriocoOsr MacTepcTBa, TPYIOIO0HE; JJIEMEHT, aTOM, JJIEKTpOHHas o00oJjioyka artoma, s-, p-, d-
pelieHus 3aaad TOTOBHOCTD K  aKTUBHOH  JIeATEIbHOCTH JJIEKTPOHHBIE ~ OpOMTaIM  aToMOB, HOH,  MOJIEKYyJa,
[IpodeccuonanpHoM TEXHOJIOTMYECKON U COLMAIbHOM HAIIPABICHHOCTH, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHHUS,
eI TEIbHOCTH CHOCOOHOCTh ~MHUIMUPOBATh, IUIAHUPOBATh U XMMHUYECKass CBA3b, MOJIb, MOJIIpDHAasT Macca, MOJISIPHBIM
[IpumenurensHO CaMOCTOSITEJILHO BBIIIOJIHATh TaKyIO JAESITEIbHOCTD; o0beM, YIIEpOOHBIA CKeneT, (yHKIMOHAbHAS TpyIIa,
K Pa3IMYHbIX - UHTEPEC K pa3InuHbIM chepaM NpoPECCUOHANBHON | paiauMKaia, HW30MEpPHUS, WM30MEPBI, T'OMOJIOTHYECKHN DS,
KOHTEKCTaM NeSITeNIbHOCTH,

Osnanenue YHUBEPCATLHBIMH Y4IeOHBIMH
M03HABATEIbHBIMU JICHCTBUSIMH:
a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

CaMOCTOSITEIIbHO bopMynMpoBaTh U
aKTyaJIu3upoBaTh NpoOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHLIﬁ HpI/ISHaK NJIIn
OCHOBaHUSl I CPaBHEHMsS, KIACCH(PHUKAIUU U
0000IICHHS;

OTIpEeAeNATh LEeIH JeATEIbHOCTH, 3a1aBaTh
HapaMCTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B

paccMaTpuBaeMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B JESATEIILHOCTH, OIEHUBATH
COOTBCTCTBHUC pe3y.]'II)TaTOB oeiaAax, OLICEHUBATH pI/ICKI/I
MIOCJCACTBHI ACATCIBHOCTH;
- paSBI/IBaTI) eraTI/IBHOe MBIIIIJICHUC HpI/I peI_HeHI/II/I
KU3HEHHBIX TIPOOIIeM
6) 6a30BbIE HCCIIEIOBATEILCKIE ICHCTBUS:
- BIAJECTh HaBBIKAMHU Y4YeOHO-HCCIEAOBATEIbCKON U
HpOeKTHOﬁ JACATCIIbHOCTH, HAaBbIKaMU pa3pen1eHI/I${
npobiewm;

TOMOJIOTH, YTJEBOAOPOJbI, KUCIOPOA- U a30TCOAEpIKAIIUE
COCTMHEHUS, OMOJIOTMYECKH aKTUBHBIC BEIECTBA (yTIICBOIBI,
KUpPBI, OETKHU), MOHOMEp, TMOJUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COCIUHCHMS, KpHUCTaJUIMYECKas
pelIeTKa, THUIMBl XUMHYECKHX pPEaKIUi (OKHCIHMTEIbHO-
BOCCTAHOBUTEIIbHBIC, SK30-U SHJIOTEPMUUYECKUE, PEAKIUU
MOHHOTO OOMEHA), PacTBOp, IJIEKTPOJIHTHI, HEINEKTPOJIUTHI,
3JIEKTPOJIUTHYECKAS JIMCCOITHAITHS, OKHCIIUTEIb,
BOCCTaHOBUTEb, CKOpOCTb XUMHYECKOH peakuuu,
XMMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHHUs OpraHudeckux Bemects A.M.
bytnepoBa, Teopus  DJIEKTPOJIMTHYECKOW  JTHCCOLIMALINH,
nepuoguueckui 3akoH [[.M. MenneneeBa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XHMHH,
(akToNorMueckue CBEACHHS O  CBOWMCTBAaX, COCTaBe,
MOy4YeHUH ¥ O€30MacHOM WCIIOJIb30BAaHUM BaKHEUIITUX
HEOPTaHMYECKUX M OPTraHWYeCKUX BEIIECTB B OBITYy H
MPAKTUYECKOU eSTEIbHOCTH YEIOBEKA;

- YMETh BBISBISATh XapaKTEpHbIE IMPU3HAKA U B3aUMOCBS3b
WU3YyYEHHBIX TOHATUN, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IIpU OINMCAHUE CTPOCHHUS MU CBOMCTB HEOPraHUYECKUX U
OPraHNMYeCKHUX BEIIECTB U UX MPEBPAIICHUH;




- BBIBIATH  I[PUYMHHO-CIEACTBEHHBIE CBSI3M U
aKTyaJIn3UpOBaTh 3ajady, BBIABUIATb THUIIOTE3y €€
pelleHUsl, HaXOAUTh apryMEHThl JUIsl JOKa3aTesIbCTBa
CBOMX YTBEp)KIEHHUH, 3aJaBaTh IapaMETpbl U
KPUTEPUU PELICHMUS;

- AHAIU3HUPOBATHh IIOJYYEHHBIE B XOJE PpELICHHUS
3a7a4d  pe3yJbTaThl, KPUTHUYECKH OLIEHUBAaTh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBHUSIX;

- YMETb IEPEHOCUTHh 3HAHUSA B II03HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KUZHECATEIbHOCTH;

- YMETb HHTEIpUpOBATh 3HAaHUSA H3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE UJCH, IIPEAIaraTb OpUrMHAJIbHbIC
MOJIXOJIE U PEIICHHUS;

- CIIOCOOHOCTh UX UCIIOJIb30BaHUS B

IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

BBISIBJISITh B3aUMOCBSI3b XUMHYECKUX 3HAHHU C TOHATUSIMHU U
MPEJCTABICHUSAMHU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMEThb HCIHOJb30BAaThb HAUMEHOBAHUS  XHUMHUUYECKHX
COCJIMHEHUN MEXIYHApOJHOIO0 COK3a TEOPETUYECKOW U
MPUKIATHON XUMUU U TPUBUAIBHBIC HA3BAaHUS BaXKHEUIIUX
BEIISCTB (aTHIIeH, alleTUJICH, TJIUIEPUH, deHnomn,
dbopManbaerua, yKCyCHas KHUCJIOTa, TIWIMH, yTrapHBIH ras,
VIJIGKUCHIBIA Ta3, aMMMaK, TramieHas W3BEeCTb, HeramieHas
U3BECTh, MUTHEBAsI COJA W JIPYTHX), COCTaBIATH (POPMYJIBI
HEOPraHWYeCKHMX U OPraHUYEeCKHUX BEIICCTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBSICHATh MX CMBICH, IMOATBEP)KIATh

XapaKTEepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU  JKCIHEPUMEHTAaMU M 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKLUI;

- YMETb YCTaHaBIMBaThb IPHUHAUIEKHOCTb  HU3YUYCHHBIX

HCOPTraHUYCCKUX U OPraHUuYCCKUX BCHICCTB K OIPCACICHHLIC
KjlacCaM U IrpyIiam COCﬂHHeHHﬁ, XapaKTCPHU30BaATh UX COCTAB
U BaXHCHIIIHE CBOﬁCTBa; ONpeaAcIATb BUABI XUMHYCCKUX
CBs3EM (KOBaJ'ICHTHa}I, HOHHAas, MCTAaJLJIMYCCKasd, BO,Z[OpOI[HaSI),

THUIIBI KPHUCTAJUIMYECKUX pelIeToK BEILIECTB;
KJIACCU(PUITUPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBaTh  TPEICTABIICHUS: 0  XMMHYECKOH

COCTaBIIAIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, pPOJHU
XUMHUM B TO3HAHUSA SIBIEHUN NpUpOJbl, B (HOPMUPOBAHUU
MBILIUIEHUS] M KYJbTYyphl JHMYHOCTH, €€ (YHKIHMOHAIbHON
IPaMOTHOCTH, HEOOXOJMMOM [UIsl pelIeHHs MPaKTHYECKUX
3aJ]a4 U SKOJIOTMYECKH 0OOCHOBAHHOTI'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

- YMETb MpPOBOJUTH pacyeThl M0 XUMHUYECKUM (QopMmysiaMm U
YpPaBHEHUSIM XHMHUYECKUX PEAKIHUI C HCIOJIb30BaHUEM
¢u3nUecKux BEIMYMH, XapaKTepPU3YIOLIMX BELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oO0beMa (HOpMajbHbIE
yCIIOBHUSI) Ta30B, KOJIMUECTBA BEIIECTBA; HCIIOJIB30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl IPUHATUS pEHIeHUN B
KOHKDETHBIX  JKM3HEHHBIX  CHUTyalMsiX, CBSI3aHHBIX  C
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BCIICCTBAMH U UX ITPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
TIOUCKaA, aHanmm3a
UHTEpIpETAIUS
UHPOpPMALIUU U
UH(POPMAIMOHHBIC
TEXHOJIOTHH
BBITTOJTHEHHSI
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

CPCACTBA|

u

ISt
3a1a4

B 065acTi IeHHOCTH Hay4YHOTO MO3HAHUS:

- chopmMupoOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKU,
OCHOBAHHOTO Ha Jasnore KYJIBTYP,
CIOCOOCTBYIOIIIETO OCO3HAHHWE CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOU
KyJbTYypbl KakK CpeACTBa B3aUMOJACHCTBUA MEXIY
JIFOJIBMH U TIO3HAHUS MUDPA;

- OCO3HAaHME IIEHHOCTH HAYYHON JeATEIbHOCTH,
TOTOBHOCTh  OCYIIECTBIISAIT ~ MPOCKTHYIO  H
HCCIIEA0BATENIbCKYIO AESTENbHOCTh MHAUBUAYAJIBHO

U B TPYIIIIE;

Osnanenue YHUBEpCAIbHBIMHU
MMO3HABATEILHBIMH JIEHCTBHUSIMU:

B) paboTa ¢ uHpopmMaruei:

- BJAQJIETb HaBBIKAMHU TMOJy4YeHUs HHPOPMAIMH U3
HWCTOYHUKOB Ppa3HbIX THUIOB, CAMOCTOSITEIBHO
OCYIIECTBJISTh MMOUCK, aHAIN3, CUCTEMATU3AINIO U
UHTEeprpeTanys “HGOpMalUK Pa3IMIHBIX BUIOB U
dhopm mpencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hOpMaTax ¢ y4ETOM
Ha3Ha4YeHUs WH(OpPMAIMU U TIIEJIEBOM ayJIUTOPUH,
BBIOMpAast ONTUMATBHYIO (POpPMY TIPECTABICHUS U
BHU3yaJIM3aI1H;

- OLEHMBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE TIPABOBBIM H
MOPJIbHO-?TUYECKUM HOPHAM;

- UCTIONB30BaTh  CpeACTBAa HMH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTMM B  pEeLIEHUU

y4eOHBIMH

- yMeThb IUIAHUPOBAaTb U  BBIIOJMHATH  XUMHUYECKUI
AKCIIEPUMEHT (MpPEBpaAlICHUsI OPraHUYECKHX BEIIECTB MpHU
HarpeBaHuM, IMOJIyYeHUE STUJIEHA U H3yUYEHHUE €ro CBOMCTB,
KAueCTBCHHBIC PEaKIMHM Ha allbJerubl, Kpaxmall, YKCYCHYIO
KHCIIOTY;

neHarypamnusi OeJIKOB TpU HAarpeBaHWHU, I[BETHBIC PEAKITUU
0eNKOB; MPOBOJUTH PEAKIMU MOHHOTO OOMEHa, OMpEeleisTh
cpeny BOJHBIX pAacTBOPOB, Kadye€CTBEHHBIC pEaKIMH Ha
cynbhar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS;
pemaTh dKCrepuMeHTaIbHbIC 3a/1auu Mo TemaM "Mertamisl" u
"Hemeramibl") B COOTBETCTBHUM C TIPaBUJIAMH TEXHUKH
0e30MacHOCTH TpH  OOpaleHUd ¢  BEIIeCTBAMH W
naboparopHble 000pYIOBaHHEM; MPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIeprUMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (GOpMyITUPOBaTH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

- yMETh  aHAIM3UPOBaTh  XUMHYECKYI0  WH(GOpPMAIHIO,
MOJIy4aeMyK0 M3 Pa3HBIX HCTOYHUKOB (CPEJCTB MacCOBOM
uH(popmannu, cetb UHTEpHET U Apyrue);

- BJaJIeTh OCHOBHBIMU METOJaMH HAy4YHOTO TO3HAHUS
BEIIECTB U XMMHYECKHUX SIBICHUH (HAOIIO/IeHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

- yYMETh MPOBOJUTH PacUeThl MO0 XUMHUYECKUM (PopMysiaMm
YpaBHEHUS XHMHUYECKUX PpPEAKIUHA C HMCHOJIb30BAaHUEM
(GUBUYECKUX BEIMYMH, XapaKTEPHU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, OOBeMa (HOpMallbHbIC
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHMS JUIsl MPUHATUS pEUICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallusX, CBSI3aHHBIX C
BEILECTBAMH U X IPUMEHEHUEM




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTraHU3allMOHHBIX  33Ja4 C coOJr0ICHHEM
TpeOOBaHUIT SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH,
THTHUCHBI, PECypcoCOCpPEeKEHUs, TPABOBBIX U
TUYECKMX  HOpPM, HOpa  HHGPOPMAIMOHHON
0€30I1aCHOCTH;

- BJAJETh HABBIKAMU pPACIIO3HABAHHUS M 3alIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0e30macHOCTH|
JUYIHOCTH;




OK 04.
DddexkTuBHO
B3aMMO/ICVICTBOBATh
paborathb

B KOJUICKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;
OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

6) coBMeCTHasl IeSITEIbHOCTD:

- TOHUMAThb W HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaJIbHOU paboThI;

- MOPUHUMATH LI COBMECTHOM JIESITEIbHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JECHCTBUS 10 €€
JIOCTHKEHHUS: COCTaBJIATh  IUIaH  JCHCTBUH,
pacmpeneniaTh pPoJd C YY4eTOM YMEHHUM YYaCTHHUKOB
00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIOIHATH PAOOTy B YCIOBUSAX
pealbHOTO, BUPTYaIbHOTO ¥ KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBISITh MO3UTHUBHOE CTPATErMUECKOE
MOBEJICHNE B PA3JIUYHBIX  CUTYAIUAX, IPOSBIISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBnazieHue YHHBEPCAIBHBIMU  PETYJISTUBHBIMU
JICICTBUSIMMU:

T') IPUHSATHE ce0sl U IPYTUX JIIOACH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJICH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TTO3UITUU
JIPYroro 4eoBeKa;

- YMETh IUIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpailleHUsI OpPraHUYECKUX BEIIECTB TMpU HarpeBaHUW,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC
peaKkuu Ha ajabAeTUIbl, KpaxMa, YKCyCHYIO KHCIIOTY;
JneHaTypauus O€NKOB IpPU HArpeBaHUU, IIBETHBIE pEaKIUU
0eIKOB; MPOBOJUTH PEaKLIUU HMOHHOT'O oOMeHa,
OIpEAEIATh CPENy BOJHBIX pacTBOpOB, Ka4yECTBEHHBIC
peakuuun Ha cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTMOH aMMOHHS; pEeIIaTh SKCIEPUMEHTAIbHBIC 3a/ayd IO,
teMam "Metamiel" w  "Hemeramiwl') B COOTBETCTBHUU C
npaBUjaMu TEXHUKA OE€30MacCHOCTH TIpu OOpalieHuu ¢
BEIIECTBAMHU U JIaDOopaTOpHbIE 000PYA0BaHUEM; MPEACTABIATh
pe3yabTaThl XMMHUYECKOTO0 SKCIEpUMEHTa B (opMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIUX peakuuii U (HOpMyJIUpOBAThH
BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB




OK 07.

ConelicTBOBaThL
COXPaHEHUIO

OKpY Karomieu cpensl,
pecypcocOepexeHuIo,
NPUMEHATh  3HAHHS
W3MCHECHUU KIIUMaTa,
NPUHIUIBL  OEpexIIMBOTO
MIPOU3BOJICTBA,

3¢ PEeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHUTYAITUSIX

00

B 001acti 3K010ru4ecKoro BOCIUTAHUS:

- c(OPMHUPOBAHHOCTb  3KOJOIMYECKOH  KYJIBTYpBI,
[IOHUMAHUE  BIMSAHUSA  COLHMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB Ha COCTOSHUE NPUPOAHONW M COLUAIbHOU
cpensl, OCO3HaHue r1100aJIEHOTO Xapakrepa
9KOJIOTUYECKUX MPpo0dIIeM;

- IUIAHAPOBAaHUE M OCYILICCTBJICHUE [JEUCTBUM B
OKpyXKarllel cpeAe Ha OCHOBE 3HaHUA LeJeH
YCTOMYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENIPUATHUE IEHCTBUM, IPUHOCAILUX BpEJ
OKpYKaroIleH Cpee;

- yMeHHe MIPOTHO3UPOBATH HeOIaronpusTHhIC
HKOJOTUYECKUE  TOCJIEICTBUS  MPEATPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAIIATh UX;

- paClIupCHUC ONbITA ACATCIIBHOCTH 3KOJOTIYECKOM

HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMU yueOHo-
HCCIIEIOBATENBCKOW, IPOEKTHOM M COLMAJIBbHOU
JIESITETLHOCTH;

- chopMuUpOBaTh  TPEICTABICHHS: 0  XMMHYECKOU
COCTaBJISIIOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIU
XUMHHM B TIO3HAHUM SIBIICHUH TPUPOIBI, B (OPMUPOBAHUU
MBILUICHUSI W KYJbTYpbl JHUYHOCTH, €€ (YHKIHMOHAIbHON
TPaMOTHOCTH, HEOOXOIMMOM ISl pEIICHHUS MPAKTHICCKHX
3aJ1a4 U 3KOJOTUYECKH 0OOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM CpenE;

- YMETh coOnroaaTh IpaBuiia 9KOJIOTUYECKHU
1enecoo0pa3Horo  MoOBeIeHUuss B OBITY U TPYIOBOH
JIESITEIBHOCTH B LIENSAX COXPAHEHHUS CBOEro 3J0pOBbS U
OKPY’KaIOIIe NPUPOAHOW Cpelbl; YUYHUTHIBATH OIMACHOCTh
BO3JICUCTBUS HA JKUBBIC OPraHU3MbI OTIPEICIIEHHBIX BEIECTB,
MIOHUMAasi CMBIC]I MOKa3areis MpPeleabHON JOMyCTUMOU
KOHIICHTPALUU
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K 5.1. Cobupath
UCXOJIHbIC JaHHBbIC IS

pa3paboTKu  MPOEKTHOM
JOKyMEHTALUH Ha
UH(POPMALIMOHHYIO
CHCTEMY.

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (POpMATAX C yUYETOM
Ha3HauyeHUs HMHGOpMAIMM W IEJeBOW ayIAUTOpHUH,
BbIOMpas ONTHUMalbHYI0 (OpPMY TPEACTABICHUS H
BU3yQJIN3alUU; -

OLICHUBAThb AOCTOBCPHOCTD,

JETUTUMHOCTh ~ MH(OpPMAIMH, €€ COOTBETCTBUE
MPaBOBbIM U  MOPAIbHO-ITUUECKUM HOpPMaM; -
cpeactBa  MHQOPMAIMOHHBIX |

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PCUICHUHU

HUCIIOJIB30BATh
KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX )41
3amay C CcOOJII0IeHUEM

TpeOOBaHUN DJPrOHOMHKH, TEXHHKH O€30MMaCHOCTH,

OpraHnu3allvnOHHBIX

pecypcocOepexeHus,
HOPM  HMH(MOPMAIMOHHOM
0€30MacHOCTH; - BJIaJeTh HABBIKAMHU PACIO3HABAHHUS
U 3ammThl  uHGOpPMAIMH,  WHPOPMAIMOHHOM
0€30MacCHOCTH JINYHOCTH; - YMEHHE MPOTHO3MPOBAThH

TUT'CHBI, IIPaBOBBIX n

OTHYCCKHUX HOpPM,

HEOJIaronpusATHbIE  AKOJOTUYECKHE  IOCIIEIACTBUS
MpEANPUHUMAEMBIX JIEUCTBUM, NIPEAOTBpalaTh HUX; -
pacUIMpeHHre OIbITa JEATEIBHOCTH JKOJIOTMYECKON
HaIpaBJIEHHOCTH; - OBJaJICHUE HAaBBIKAMU Y4eOHO-
COLIMAJIBHOU

HCCIIEIOBATENBCKOW, TMPOEKTHOW U

ACATCIIBHOCTH.

- YMCTb COGJHOI[aTB ImpaBujia OKOJOTHYCCKHU

1esecoodpa3zHoro ObITY W  TPYAOBOM

ACATCIIBHOCTH B MECIAX COXpaHCHHUSA CBOCr0 3I0POBbA U

IHOBCACHUA B

OKpYXAarolIe MPUPOAHON CpPEAbl; YUYUTHIBATH OMNACHOCTH
BO3JICHCTBHS Ha )KMBBIE OPTaHU3MBbI OIPECIICHHBIX BEIIECTB,
NOHMMAsi CMBICI [OKa3areis MpPeaeiIbHOM JOIyCTUMOM
KOHLIEHTpAlUK; - YMETh NPOTHO3UPOBATh, aHAIIU3UPOBATh U
OLICHUBATh C TO3MIUNA SKOJOTMYECKOH Oe30MacHOCTH
MOCTICICTBHSI OBITOBOM M MPOU3BOJICTBEHHOW JEATEIIEHOCTH
YeIIOBEKa,  CBS3aHHOM  C

nepepaboTKONM  BEIIECTB;

HCIIOJIBb30BAaTh IMOJIYUCHHBIC 3HaHUA JJIsA

T'paMOTHBIX peHIeHI/Iﬁ HpO6JIeM B CUTyalusaX, CBA3AHHLIX C

IMPUHATHA

XUMHUEN.
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OcBoenue coaepkanusi o01eoopazoBarenbHor AucUIUIMHbl O/, 12 Xumus
o0ecrieuynBaeT JOCTIKEHUE CTYACHTAMH CIEAYIOIINX PE3yIbTaTOB!

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHS» IJOCTUTAIOTCA B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTSMHU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIMYHOCTHBIE PE3YyJIbTATBl OCBOCHHUA IIpeaMeTa «XUMHS» OTPaXaroT
c(hOpPMHUPOBAHHOCTh OIBbITA I103HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
0Oy4YaroIMXcs MO peaTu3ai IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) TrpaxaaHCKOTO BOCIIUTAHMUS:

OCO3HaHMsI  OOy4YalOIIUMHUCS  CBOMX  KOHCTUTYLIMOHHBIX TIpaB U
00sI3aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMax U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHM YUYEOHBIX U TMO3HABATEJIBHBIX 3a/1a4, BBINOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY H
apTyYMEHTBI JPYTUX IIPU aHAIU3€E PA3IMYHBIX BUJIOB YICOHOM IEITCIHHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

IICHHOCTHOTO OTHOILICHUS K MCTOPUYECKOMY M HAy4YHOMY HaCJEIUI0
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPUECTBA B 0O0JACTH TEOPUU U MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAyKU €CTh PE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYyAa YUYEHBIX U MPAKTUKOB;

WHTEpeCca U TMO3HABATEJIIbHBIX MOTHUBOB B MOJYYEHUU U TMOCIEAYIONIEM
aHanau3e MH(popMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UECTBEHHOM
XHMHU,

3) IyXOBHO-HPAaBCTBEHHOI'O BOCHUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh  CUTYyalldd, CBS3aHHBIE C XUMHYECKUMU
ABJICHUSIMH, U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJIECHUE M MOCTYIKU CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHWE TOCJEACTBUM 3THUX
MOCTYTIKOB;

4)  (hopMHupoBaHUS KYJIBTYPhI 310POBbSI:

MOHUMAHMS IIEHHOCTEH 370poBoro u 0Oe3omacHoro oOpasza IKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;
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COOJIFOZICHUS TpaBUJI OE30MacHOr0 OOpallleHusT C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TPaBWI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUSI TOCJEACTBUNA U HEMPUATUSI BPEIHBIX MPUBBIYEK (yMOTpEOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) TpyZOBOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PENICHUM MPAKTUUYECKUX 3a/1ad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEeHHUIO MTPOQPECCUil pa3IuyHoro poja, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUM TI0 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TpyJa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HWHIMBUAYAJIbHOW TpPacKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) DKOJOrMYE€CKOI0 BOCIIUTAHMUS:

AKOJIOTUYECKU IEJIECO00PAa3HOT0 OTHONICHHUS K TPHUPOJE, KaK HUCTOUHUKY
CYIIIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HaHUS HEOOXOJUMOCTH HWCIOJIB30BAHUS JTOCTHDKCHUM XUMHUH JJISI
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUSATHUS JACHUCTBUM, TMPUHOCSAIIMX BPEH OKPYKAIOIICH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUsITHBIE IKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJlMuus  Pa3BUTOTO  JKOJOTUYECKOTO  MBIIUICHUS,  DKOJOTHYECKOU
KYJbTYphl, OIbITA JACATEIBHOCTA SKOJIOTMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) LEHHOCTU HAy4YHOTO MO3HAHUS:

chopmupoBaHHOE™ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH,

MOHUMAaHUS CHeMuUKH XUMHUM KaK HAyKH, OCO3HaHUA €€ poiu B
GbOopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIE€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHM JUISI  COBPEMEHHOM
UMBWIN3ALMKU: B €€ TyMaHHCTHUYECKONM HANpaBJICHHOCTH W BaXXHOW pOJH B
CO37[aHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH I100aIbHBIX MpodsieM
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YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA - CBHIPHEBOM, SHEPTETUUCCKOM, MUINEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUMN
YCHEUIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHON JKM3HM KaXXIOTO 4YiEHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TOHMMAHUSA CYIIHOCTA METOJOB
MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUN OKPY’KaIOIIEro MUpa U
MIPOUCXOISAIINX B HEM W3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HWCIIOh30BaTh XUMUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTepeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEbHOCTH;

TOTOBHOCTH H CIHOCOOHOCTH K  HEMpEephIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM Tpy/Aa B pa3IUn4YHBIX chepax mpodecCuoHambHON
JESITEBHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHUSI yUeOHOTO MpeaMeTa « XUMHs Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaYuMble A1 (QOPMHUPOBAaHUS  MHPOBO33PEHHUS  OOyYaromMXCs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHAYYHbIE TOHATHS, OTpa)karoIiue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcClleJOBaHNE, HAOIIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U IpYyTHUE);

YHUBEpCaIbHbIe YUeOHBIC NEHCTBUS (TIO3HABaTEeNbHBIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTH oOyyJaronmxcs UCII0JIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeaMeTHbIE pe3yJabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH W  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBnajsieHNe YHUBEPCATLHBIMU YUCOHBIMH TO3HABATEIHHBIMH JICHCTBHUSIMHU:

1) 0a30BbIC JOTHYECCKHUE ACHCTBUS:

CaMOCTOSATENLHO  (OPMYJIMPOBAaTH M aKTyalM3WpPOBaTh  MIPoOOIEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpEeAesATh UETU JCATEIbHOCTH, 3aJaBasg MNapaMeTpbl U KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHWU 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUICHUS -
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU
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BbIOMpATh OCHOBAHMS W KpUTEpUM JUId KIacCU(PUKAMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXKAY HU3YYaEMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE pacCykAcHus (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBbBIE) MOJIEIIU, MPEOOPA30BBIBATH MOJIETBLHBIC MIPEICTABICHUS - XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opMyna, ypaBHEHHUE XHUMHYECKOU
peakiuu - TPU PEHICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BBIC HCCIICIOBATCILCKHAC ACHCTBHS:

BJIaJICTh OCHOBaMU METOJIOB HAYYHOT'O IMO3HAHUS BEHIECTB U XUMHUYECKHUX
peaKkuui;

GopMynaupoBaTh LEeIM WU 33Ja4d  HCCIEIOBAHUS,  HUCIIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAaYECTBE
MHCTPYMEHTA TO3HAHUSI U OCHOBBI I (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE
MPAaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W IPOBEJICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuUOOpeTaTh OMBIT YUYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHHS.

3) paborta ¢ uHpopmarmei:

OPUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHUKAX UH(popMaluu (Hay4yHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHamM3UpoOBaTh UHMOPMALIMIO Pa3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

dbopMyIMpOBaTH 3aMPOCH U MMPUMEHATH PA3JIMYHBIE METOJIBI TIPH TIOUCKE U
orbope wuHpOpMaNMK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

mpuoOpeTaTh OMBIT HMCIOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (POpMy  MpeacTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAY4YHBIM $3bIK B KadecTBE CpeACTBA Mpu padbore cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHole ((dusndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJISTHOCTH.

OBinajJieHle YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU JICHCTBUSIMH:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIa€MOI TEMBI B XOJ/I€ JHAJIOTA W/WIH
JTUCKYCCHW,  BBICKa3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3aauH;

BBICTYNAaTh C NPE3EHTAlUEl pe3yJIbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHIITOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILIECTB, peaan3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA IyTEM COTJIACOBAHMUS MO3WULIUNA B
X07ie 00CyX/1eHHs 1 0OMEHA MHEHUSIMH.

OgBiaJiecHHE YHUBEPCAIbHBIMU PETYISATUBHBIMU ACHCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBAaTh M OCYIIECTBISITH CBOK IO3HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHUPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MpEAjaraéMblid alroputM ACHUCTBUU IpuU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOoJjee
3¢ (}eKTUBHBIN CcrMOCO0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

[IpenMeTHble pe3yibTaTbl OCBOCHUS MPOTPaMMbl CpPEAHErO0 OOLIETo
oOpa3oBaHus MO XMMHUM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIICUCHHE
MPEUMYIIIECTBEHHO O00IIe00pa30BaTeIbHON W OOIIEKYJIBTYPHOM TOJATOTOBKHU
oOyuvaroruxcss. OHM  BKJIIOYAIOT —crienuduueckue Ui y4eOHOro mpeamera
«XuMmus» HaydHbIe 3HAHUS, yYMEHUS M CIOCOOBI JEWCTBHI IO OCBOCHUIO,
MHTEpHPETalud U NPpeoOpa30BaHUIO 3HAHWUM, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOT'O 3HAHUS WU TMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX M PEATbHBIX
JKU3HEHHBIX CUTyalUsiX, CBSA3aHHBIX C XUMHUEW. B mporpamMmme 1o XuMuH
MPEIMETHBIE PE3YJIBTATHI PEICTABIEHBI 110 TOJaM U3YUYEHHUSI.

K koHy oOydeHuss mOpeaMeTHble pe3yJibTaTbl OCBOEGHHMS  Kypca
«Opranuyeckas XuMHUs» OTPaXkaror:

c(hOPMHUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMHM B TIO3HAHUM SIBICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE CUCTEMOW XMMUUYECKUX 3HAHHUM, KOTOpast BKIIFOYAET:

OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTasi U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAsA TpyIIa,
panukan, U30MeEpHs, U30MEPhI, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIIEBOAOPOIBI,
KHCJIOPOA, U a30TCOJAEpkKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
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3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS);

TEOpHH W 3aKOHBI (TEOpHUs CTPOCHUS OpraHWYECKUX BemecTB A.M.
BbyTtnepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHMUH;

MHUPOBO33PEHUYECKUEC 3HAHMS, JICKAIINE B OCHOBE MTOHUMAHHS MPUINHHOCTH
U CHCTEMHOCTH XMUMHYECKUX SIBJICHUH, (PaKTOJOTUIECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M OE30MaCHOM HCIOJIb30BAHUU BAXKHEUIITUX OPTaHUYCCKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN ESITEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpPHbIC MPU3HAKU TOHATUMH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOUIUE MOHSITHS MPU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIi€HHON)
bopMynT OpraHMYECKHX BEIMIECTB W ypaBHECHUH XHUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJ OPTaHUYECKHUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN yCTaHABIWBATh MPUHAIIC)KHOCTh HM3yYEHHBIX
OPTaHWUYECKUX BEIIECTB IO HX COCTAaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpymnme CcoeIuHEeHUN (yrIeBOJOPOMAbI, KHUCIOPOJA U a30TCOAEpIKallne
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cucrematrueckoir HomeHkinatype (IUPAC), a takke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWJICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaabIerul, MypaBbrUHas
KHUCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHUSI ONPENENATh BHIBI XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMECHSITh TOJIOKCHUS TEOPHH CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa niis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOPMHPOBAHHOCTh  YMEHHM  XapakTEpH30BaTh COCTaB, CTPOCHHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J, METAaHOJ, ATaHOJ, STUJIECHTIIUKOJIb,
TIIAIEePUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKTepu30BaTh WUCTOYHUKHU
YIJIEBOJIOPOIHOTO  ChIpbsl  (He(Th, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadOTKU ¥ MIPAKTUICCKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHH IPOBOJUTH BBIUUCICHUS TI0 XHUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEILECTB WUJIU MPOAYKTOB PEaAKIINN);
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c(hOPMHUPOBAHHOCTh YMEHUN BIAJAETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0OEeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chOpPMHPOBAHHOCT,  YMEHHH  COOMIOAaTh  MpaBWiIa  IMOJIb30BaHUS
XUMUYECKON MocyAod W 1abopaTOpHBIM OOOpYJOBaHHEM, a TakXe IpaBuiia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMU MO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMOJIHATHE XUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAIllEHUs] OPTAaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOTyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MacCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIa0OPaTOPHBIM OOOPYJOBAaHUEM, TPEACTABIATH PE3YyJIbTaThl
XUMHUUYECKOTO 3KCIepUMEHTa B (GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaiuu, aTepHeT U Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHMM  COOJIIO/IaTh  TpaBUjia  JKOJOTUYECKU
1[E€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEITBHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPY’KAIOUIEH MPUPOIHON Cpeabl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHMYECKUX
BEIECTB, TOHMMAas cmbicn Tokazarens [IJAK (mpenmenbHO — momycTumon
KOHIICHTpAIlMK), TOSICHATh Ha  MpUMEpax  CHOCOObl  yMEHBIICHUS U
MpeAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M YEeJIOBEKa;

JUIs O0y4YaroluXxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENbIX U CIHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO TOUEeUHYIO cucTeMy oOo3HaueHuit JI. Bpaiins mjis 3anucu XuMHUYeCKuX
dbopmy.

K xonIly o0yueHus mpeamMeTHbIe pe3yJbTaThl OCBOEHHUS Kypca «OOmas u
HEOPTraHUYECKasi XUMUS» OTPAXKaAIOT:

c(hOPMHUPOBAHHOCTh NPEACTABICHUM O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHM B TO3HAHHUM SIBICHUI
npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U IPUPOIHOM
cpene;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasl BKIIFOYAECT:

OCHOBOIIOJIATAOIINE MOHATUSA (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, p-,
cl- anmexTpoHHBIE OpOMTAIM ATOMOB, MOH, MOJICKYJa, MOJb, MOJISIPHBIA OOBEM,
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BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOoBaJIeHTHAasi, MOHHAsI, METAJUIMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TANBl ~XUMHYECKUX  PEAKUHM, PacTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALINSI, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOHN pEeaKIU, XUMHYECKOE PAaBHOBECHUE);

TEOPHUHM W  3aKOHbl  (TEopus  BIEKTPOJUTUYECKOM  JUCCOLMALUH,
nepuoanuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHS MACChl BEIECTB,
3aKOH COXPAaHEHUS M MPEBPALICHUS DSHEPrUM IMPU XHUMUYECKUX PEAKIUIX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTHM XMMHYECKHUX
SBJICHUH, (AKTOJOTMYECKUE CBEJECHHUS O CBOWCTBAaX, COCTaBE, IOIYYEHHH U
0€30M1aCHOM HCIIOJIb30BAaHUM Ba)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEIIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTE€pPHbIC MPU3HAKU TMOHATUM,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMUKY JIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematuieckyto HomeHknatypy (IHPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

COPMUPOBAHHOCTh YMEHUH OINpeneisiTh BAJIEHTHOCTb U  CTENEHb
OKHCIICHHSI XUMHUYECKUX JJIEMEHTOB B COCIUHEHMIX PA3JIUYHOIO COCTaBa, BUJ
XUMHUYECKOM CBsI3W (KOBAJIGHTHAs, WOHHAs, MeTaJsIM4ecKasi, BOJOPOJHAas) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIsIpHasi, MOHHAs, METaJNInYecKas), XapakTep Cpelbl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHN YCTaHABJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyInie
COEJIMHEHUN (MPOCThIE BEIECTBA - METAUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMI PACKphIBaTh CMBICH MEPUOJINYECKOTO 3aKOHA
JAWN. MenneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOLLYIO,
OOBSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX 73JeMEHTOB 1-4 mnepuonoB Ilepuonnyeckoil CUCTEMBI
xuMmudeckux snementoB J[.M. MenzaeneeBa, HcCrmonb3ys MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OHEPreTUYECKUE YPOBHUY, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAUHEHUN
1o nepuonaMm u rpynnam [lepuoandeckoit cucTeMbl XUMUYECKUX diieMeHTOB [[. 1.
Mengeneena;

c(OPMHPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) 0OIIKE
XUMHUYECKME CBOMCTBA HEOPraHMYECKMX BEIIECTB  Pa3JIMYHBIX  KJACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'C€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TIOMOILBI0 YPABHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLINM;
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c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKHUE PEAKIIUU T10
pa3IuYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrollUX BEIIECTB, TEILIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHUCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKklny, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATH YpPaBHEHHUS pPEaKUUN pPa3IudYHbBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKLIMU UAYT J0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH pEaKUUU, MOATBEPKIAOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHMHM pacCKpbIBaThb CYIIHOCTb OKHCIIUTEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OaslaHca
ITUX PEAKLINM;

c()OPMHUPOBAHHOCTh ~ YMEHUW  OOBSACHATH  3aBHCHUMOCTb  CKOPOCTHU
XUMUYECKOM peakuud OT pa3uyHbIX (AKTOPOB; XapakTep CMELIEHUs
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX Hay4YHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYMCICHHUS C HCIOIb30BaHUEM
HOHSTHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOUIEHHH Ta3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(OPMHPOBAHHOCTh ~ yYMEHWIl  coOdoAaTh  MOpaBWiIa  MOJb30BaHUSA
XUMUYECKOM TOCyIol U JabopaTOpHbIM OOOpYyAOBaHMEM, a TaKXe MpaBuiia
oOpalieHusi ¢ BELECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMU MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3J0KEHUE IMEePOKCHUIA BOAOPOJIAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpENENIEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0e30MacHOCTH MU OOpAIEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakUuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
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KOMMYHHUKaIu, MHTEpHET U Ipyrux);

chOpPMUPOBAHHOCTH ~ YMEHMH  COONIONATh  MpaBWiIa  DKOJOTUYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHUsI CBOErO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHON Cpelbl, OCO3HABAThH
OIMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumepax cmocoObl YMEHBIICHUS H
MPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

U1 00y4aroluXcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JIOPOBBSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUMN;

JUIA CHENbIX W CHA00BUIANIMX OOYYaroUIMXcsA: YMEHHME HCIOJIb30BaTh
penbeHO TOUEeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa njs 3anucu XMMHAYeCKUX
dbopmy.

B pe3ynbrare ocBoeHUs y4eOHOW NUCLMILIMHBI B COOTBETCTBUU C paboyeit
IIPOTPaMMOM BOCIIUTAHUSA oOpa3oBaTeabHOI [IpOrpaMMBbl CpEeIHEro
po(eCcCUOHANBHOTO 00pa30BaHus MOJTOTOBKHU CIIEIMAIMCTOB CPEIHETO 3BEHA IO
cnermansHocti  09.02.07 HubopManmoHHBIE CHCTEMBI M MPOTPAMMHPOBAHUE
peanu3yeTcsl BOCIUTATEIbHAS 1€JIb - JINYHOCTHOE PAa3BUTHE OOYYAIOMIMXCA U HX
coLlMaJIN3alus, TMPOSBISAIOMIKMECS B Pa3BUTHUM HX MO3UTHUBHBIX OTHOLIEHUH K
OOILIECTBEHHBIM ILIEHHOCTAM, NPUOOPETEHUH OIbITa IMOBEAEHUS M INPUMEHEHHUS
C()OPMUPOBAHHBIX OOMIMX KOMIETCHLIUH CHELHATUCTOB CPEIHEro 3BEHa Ha
IIPaKTHUKE.

JIMYHOCTHOE pa3BUTHE O0YYAIOIINXCS U UX COLMANIN3ALINS, TPOSBIISIOLINECS
B Pa3BUTUM HX T[O3UTUBHBIX OTHOLIECHUM K OOIIECTBEHHBIM IIEHHOCTSIM,
NPUOOPETEHUN ONBITa TOBEACHHUS W TMPUMEHEHHS CHOPMHUPOBAHHBIX OOIIHUX
KOMITETEHIIUH MTPEACTABIICHO CIEAYIOIUMHU JUMYHOCTHBIMH PE3YJIbTaTaMU:

JIn4HOCTHBIE Pe3yJIbTATHI Kon
peaju3alnuu NporpaMMbl BOCIIUTAHUS JIMYHOCTHBIX
(Oeckpunmopbi) pe3yJIbTaTOB
peaju3aunu
NMpOrpamMmblI
BOCIIUTAHMSA

JINYHOCTHBIE Pe3yJIbTaThl
peajim3anyu NPOrpaMMbl BOCIIMTAHUSA, ONpe/leJIeHHbIe CYObEKTOM
Poccuiickoit @egepaunu

Oco3Haromuii 3HauuMOCTh BexeHus 30K i1 mocTHKEHUS JIP 16
cOOCTBEHHBIX M OOIIECTBEHHO-3HAYMMBIX IIeJIeH

YMmeromuii  ObICTPO MPUHUMATH pEUIeHUs, pPACIpPeeisaTh JIP 18
coOCTBEHHbBIE PECYPCHI M YIIPABJISITh CBOUM BpEMEHEM

CrocoOHBIE K CaMOCTOSITEIbHOMY PELIEHUIO BOIPOCOB JIP 19
YKU3HEYCTPOUCTBA
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2. CTPYKTYPA UM COJEPKAHUE OBIIEOBPA3OBATEJBHOM
JAUCHUIIJIMHBI OYIL.12 XUMUA

2.1. O0bemM yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yuebHoit paboThl O6bem yacoB

O06beM 00pa3oBaTEIbHON MTPOTPAMMBI 44

B TOM 4YHCJIC.

TEOPETUUCCKOE 0OYUCHHE 20
MPaKTUYECKUE 3aHATHUS 18
[TpodeccronanbHO-OPUEHTHPOBAHHOE COJICPKAHUE (COICPIKAHHE 6

MIPUKJIATHOT'O MOTYJISI )

BT. 4.
TEOpPETHIECKOEe 00yUeHHE 2
MIPaKTUYECKUE 3aHATUSA 4

[IpomexxyTounas arrectaius B opme nuddepeHnnpoBaHHOTO 3a4eTa
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2.2. TemaTnueckuii mjiad u cogepxanue gucuumyimabl OYIL12 Xumus

HanmenoBanu Coaepixanue yueOHOro Mmarepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem (popmupyem
€ pa3jeJioB U JIa0OpaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib 4acoB ble
TeM KOMIIeTeHIH
"
1 2 3 4
Pasnen 1. OcHOBEI 6
CTpOECHUS
BEILIECTBA
Tema 1.1. OcHOBHOE coJiepKaHue 4 OK 01
Crpoenue atoMoB | Teoperuueckoe 0OyueHHe 2
XHMHYCCKHX CoBpemeHHass Mojenb CTpoeHHsT aroMa. CHMBOJIMYECKHH SI3bIK XUMHMHM. XHUMHUYECKUN 3JIEMEHT.
9JICMCHTOB H DnektpoHHas KoH(uUrypanus aroma. Kimaccubukanus XAMHYECKUX 3JIEMEHTOB (S-, P-, O-31eMeHTHI). 2
1Ipupoaa BanentHple  anexkTpoHbl.  BaneHTHOCTb.  DJEKTpOHHas  MPUPOAA  XUMHYECKOM  CBS3H.
XMMHYECKOH DNEKTPOOTPULIATENILHOCTh. BUIbl XMMHUYECKOW CBSi3M (KOBaJieHTHas, WOHHAs, MeTaJuInyecKas,
CBA3H BOJIOPOJIHAsI) U CLIOCOOBI ee 00pa3oBaHus
[IpakTrueckue 3aHATHS 2
Pemienne 3amaHuii Ha MCHOJIB30BAaHWE XHUMUYECKOWM CHMBOJIMKM W Ha3BaHWW COEAWMHEHHU IO 2
HOMEHKJIAType MEXIyHapOJHOIO COI03a TEOPETUYECKOM M MNPHUKIAJHOM XUMHUM U TPHUBHAIBHBIX
HA3BaHMN IS COCTABIICHUS XMMHUYECKUX (OPMYJ JBYXaTOMHBIX COEIUHEHHH (OKCHAOB, CYIb(HUIOB,
TUAPUJIOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COSTUHEHUN OTAEIBHBIX KIacCOB.
[IpakTHueckue 3ajaHusl HA YCTAHOBIICHHUE CBSI3U MEXKYy CTPOCHUEM aTOMOB XHUMHUUYECKHUX 3JIEMEHTOB U
MEePUOINYECKIM U3MEHEHHEM CBOMCTB XUMHYECKUX DJIEMEHTOB U UX COSJUHEHUN B COOTBETCTBUU C
noJyio’keHueM lleproanueckoil cUCTEMBI.
Tema 1.2. OcHOBHOE coaepKaHue 2 OK 01
[Tepuopnyeckuii | TIpakTnyueckne 3aHITHS 2 OK 02
3aKOH U Ta0JIHIa —
M. Menneneesa [Tepuonnueckas cucrema xumudeckux sneMenToB J[.M. Menaeneesa. (Dmnqecum/m CMBICII
A Ilepnoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, OOpa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEHIECTB B COOTBETCTBUU C IMOJIOKEHHUEM 2
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XUMHUYecKoro ayeMeHta B llepmomnueckoil cucreme. MHpOBO33pEHUECKOE M HAay4yHOE 3HA4YCHHE
[lepuonnueckoro 3akona J{.M. MenneneeBa. Ilpornozst JI.M. MenneneeBa. OTKpbITUE HOBBIX
XMMHYECKHX DJJIEMEHTOB. PenieHMe NpakKTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  HA)
XapaKTepU3aluil0 XUMHUYECKHUX DJIEMEHTOB «MeTtajummyeckiue / HEMETaJUIMYeCKHe CBOMWCTBA,
JNEKTPOOTPHULIATEIBHOCTh XMMUYECKHUX DJIEMEHTOB B COOTBETCTBHM C UX JJIEKTPOHHBIM CTPOCHHEM U
IIOJIOXKEHUEM B IIEPUOANYECKON cUCcTeMe XxuMuyeckux anemenTos .M. Menneneesa»

Pasnen 2 8
Xumuueckue
peakuuun
Tema 2.1. OcHOBHOE coJiepKaHue 4 OK 01
Tursl Teopernueckoe o0yueHue 2
XUMHUYCCKUX Knaccn(bHKauHﬂ U TUIBI XUMHYECKUX PEAKIUU C Y4acTHUEM HCOPraHMYCCKHX BEIIECTB. CocraBiienue 2
peakuuii YpaBHEHUH peakUuil COEAMHEHMs, DPa3IOKEHMs, 3aMellleHus, oOMeHa, B T.4. pEaKUudl TOpEeHus,
OKHUCJICHUS- BOCCTAHOBJICHMUS.
VYpaBHeHUs OKHCIeHUsA-BoccTaHOBIIEHUSA. CreneHb OKucieHus. OKHCIUTENb U BOCCTAHOBUTEIb.
CocraBneHne W ypaBHHBAHME  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAaKUMM  METOAOM
ANIEKTpOHHOrO  OanaHca.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  pEAaKIMU B MPHUPOJE,
IIPOU3BOCTBEHHBIX MIPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB
[IpakTruecKue 3aHATHUs 2
KonnuectBenHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHH M PacyeThbl IO
YpPaBHEHUsAM XMMHMUYECKUX peakuuid. Monb Kak eauHula KoiIu4ecTBa BellecTBa. MoispHas Macca. 2
3aKOHBI COXpaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTb ra3oB. PacdeTsl Mo ypaBHEHUSM XMMUYECKHUX PEaKLUi C MCIIOJb30BaHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OCHOBHO€ COJIep>KaHHE 4 OK 01
Onexrponutrdecka| TeopeTuueckoe 00yueHHE 2 OK 04
A aucconranvsa vl Teopust 3I€KTPOJUTHYECKON aucconuanui. OHbl. DIEKTPOINTHI, HEAIEKTPOIUTHL. Peakninu MOHHOTO
MOHHBIA 0OMeEH oOmena. CocTaBlieHHE peakMii MOHHOrO OOMEHa IMyTeM COCTAaBJIEHUS MX IOJIHBIX M COKpAIIEHHBIX 2

VMOHHBIX ypaBHEHUM. KHCITIOTHO-OCHOBHBIE PeakInu. 3aaHUsI Ha COCTABIEHUE HOHHBIX PEaKIINi
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JlaGoparopHble 3aHATHS

JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUIOB (IO COCTaBYy M KOJIMYECTBY MCXOJHBIX W 0OPa3yIOIIMXCS BEIICCTB) U MPH3HAKOB
XUMHYECKMX peakuuid. [IpoBeneHHe peakiuii HOHHOTO OOMEHA, OINPEICICHUE CpPEeAbl BOJIHBIX]
pacTBOPOB. 3aaHUsI HA COCTABJICHUE NOHHBIX PEAKIIUI

Paznen

Crtpoenue

CBOICTBA

HEOPraHUYECKUX

BEILIECTB

Tema 3.1. OCHOBHOE COJIep)KaHNE OK 01
Knaccudpukanus, | Teopernueckoe o0yueHHE OK 02
HOMEHKIaTypa u | [Ipenqmer Heopranmyeckod xumud. Kiaccudukanus Heopranumdeckux BemiecTB. [Ipocteie u

CTPOCHHUC cJIOKHBIE BelecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIECTB (OKCI/I,ZLBI, TUAPOKCUABI, KHUCIIOTHI,

HEOPraHU4YeCKUX | conu). B3auMOCBS3b  HEOPraHWYECKHMX  BEIIECTB. ATrperarHbleé COCTOSHHAS ~ BEIECTBA.

BCIICCTB Kpucramnmueckue u amopdHble BeliecTBAa. THNBI KPUCTAUIMUYECKHX PEIICTOK (aToMHas,

MOJIEKYJISIpHAsA, HOHHAsI, MEeTa/lInyecKas). 3aBUCUMOCTh (PU3NUYECKMX CBOMCTB BEIIECTBA OT THUIA
KPUCTAJNINYECKON PEIIETKA. 3aBUCHUMOCTh XHMHUYECKOM AaKTMBHOCTM BELIECTB OT BUAA
XMMHYECKOM CBSI3U U THIA KpUCTAINIMYeCKOU pemeTku. [TpruunHbl MHOrooOpa3us BEIIEeCTB

IIpakTrueckue 3aHATHS

Homenknarypa HeopraHm4yeckux BEIIECTB: Ha3BaHUE BEIIECTBA HCXOAS W3 MX XHUMHUYECKOU
GopMyaBl WINM COCTaBJIEHHME XUMHYECKOW (OpMysbl HMCXOJf M3 Ha3BaHMs BellecTBa IO
MexayHapoanoit (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpE.

Pemenne mnpakTHUecKux 3aJaHUi MO KiacCcH(UKalMM, HOMEHKJIATYype U XMMHUYECKHM (opMyiam
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HETalleHas: U3BECTh, MUThEBAs COJIAa U JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI XUMUYECKHX
BEIIECTB, ONPEAEIATh IPHUHAUIEKHOCTD K KI1accy.

HcTounuku xuMudeckoil mHpopmanuu (cpeacTB MaccoBoil mHpopmanuu, cetb MHTEpHET U npyrue).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UACHTU(UKATOPaM, CTPYKTYPHBIM (popmyiam
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Tema 3.2. ®usuko- | OCHOBHOE COJIEp)KaHIE 4 OK 01
XUMUYECKHE Teoperuueckoe o0ydyeHue 2 OK 02
CBOHMCTBA Mertamipl. OOume ¢u3zndyeckue M XUMHUYECKHE CBOWCTBA MeTauioB. CrmocoObl MOTy4eHUs.
HCOPraHM4ICCKUX 3HayeHHE METAJUIOB U HEMETAVIOB B MPUPOJIEC U >KU3HEACATEILHOCTH YEIOBEKAa U OPraHU3MOB. 1
BCIICCTB Koppo3ust MeTayuioB: BU/IbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramnpl. OOume ¢usnyeckne M XUMHUYECKHME CBOMCTBA HEMETayUIOB. THUIHWYHBIE CBOWMCTBA
nemetaioB |V— VII rpynn. Knaccudukanwst u HOMEHKIATypa COSAMHEHHA HEMETaJUIOB. 1
KpyroBopoTbl OMOr€HHBIX AJIEMEHTOB B IPUPO/IE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIIOB, I'MJIPOKCHJIOB,
KHCIIOT, COJIe U 1p.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHHH, BBICIIUX OKCHJIOB U THIAPOKCHJIOB
[IpakTHyecKue 3aHsATHS 2
CocraBneHue ypaBHEHHMH XHMHMUYECKMX pEaKIMd C Y4yaCTHEM TIPOCTBIX U CIOXKHBIX]
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETaJUIOB; OKCHUIOB METAUIOB, HEMETAIOB U
aM(pOTEPHBIX DJIEMEHTOB; HEOPTAHWYECKUX KHUCIIOT, OCHOBAaHUH M aM(OTEPHBIX THUIPOKCHUIIOB,; 2
HEOPraHWYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA. PenieHne npakTUKO-OpHUEHTUPOBAHHBIX]
TEOPETUYECKUX 3aJaHUil Ha CBOHCTBA, COCTaB, IIOJyuYe€HHUE M OE30MaCHOE HCIOJb30BaHUE
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIHHOCTH YeIOBEKa
KonTposabnas pabora| CBoiicTBa HEOPraHMUECKHUX BEIIECTB 2
Paznen 4. Crpoenue 10
51 CBOWCTBA
OpraHUYECKUX
BELIECTB
Tema 4.1. OcHoOBHOE coJiepkaHne 2 OK 01
Knaccudurarms, Teopernueckoe oOyueHue 1
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CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

[losiBiieHHE U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipegmer oprannyeckon xumuu. Mecto
Y 3HaYCHHE OPraHMYeCKON XMMUU B CUCTEME €CTECCTBCHHBIX HAYK.

XHUMHYECKOE CTPOEHHUE KaK MOPSAIOK COCAUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE TIOJOXKEHUS TEOPHUM XUMHMYECKOIO CTPOCHMSI OPraHM4ecKux coenuHeHud A.M.
BbytnepoBa. VYrieponHbIil CKelneT OpraHM4ecKOW MOJIEKYJIbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT
XMMHMYECKOI0 CTPOCHMS MOJIEKYJI. M30mMepus u n30Mepsl.

[lonatue o ¢QynkuuonansHoi rpynme. Pagukan. IlpuHIMnbB KinaccUpUKAMM OpPraHUYECKHX
coequHeHU. MexIyHaponHas HOMEHKJIATypa M IPUHLIMIBI HOMEHKIATYphl OpPraHUYeCKHX
coequnenuil. [TonsTue 00 a3oTcoAep KaIMX COCTUHEHUAX, OMOJOTHYECKH aKTHBHBIX BEIIECTBAX
(yrmeBonax, »kupax, Oeiakax M Jp.), BBICOKOMOJIEKYJIIPHBIX COEIUHEHUAX (MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO)

HpaKTI/IquKI/IC 3aHATUA

Homenknarypa OpraHM4ecKUX COCIUHEHHH OTAEIBbHBIX KJIAcCOB (HACBHIIICHHEIE,
HECHACBHIIICHHBIE W apOMAaTHYECKHE YTJICBOAOPOMBI, CIHPTHL, (EHONBI, allbACTH/bl, KETOHBI,
KapOOHOBBIE KUCIIOTHI H JIp.)

CocraBneHHe TIONHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHUX BEIIECTB OT/ACIbHBIX|
KJIaCCOB, HCIIOJIb3YSl MX Ha3BaHUS MO CHCTEMATUYECKON M TPUBHAILHOW HOMEHKIATYype (ITHJICH,
alleTUJIeH, MIMLEpUH, (eHo, GopMallbIeTHa, YKCyCHash KUCIOoTa, IMUIKH). PacueTsl mpocreiiieit
(hopMyJIbl OpraHuYecKO MOJIEKYJIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTana (B % )

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIUHCHHI

OcHoBHOE conepkaHue

Teopernueckoe obyueHue

OU3NKO-XMMUYECKUE CBOICTBA OpPraHMYECKHX COETUHEHHUH OTIENBbHBIX KJIaccoB (OCOOEHHOCTH
KJIacCU(UKALMM ¥ HOMEHKJIATyphl BHYTPM KJlacca; TOMOJIOTHYECKUH pax U olmias ¢gopmyia;
u3oMepus; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOJTyUEHUS ):

— TpeenbHbIe YIJIEBOJOPOJbl (alKaHbl M LHMKIOAlIKaHbl). ['opeHuMe MeTaHa Kak OJMH W3

OCHOBHBIX HCTOYHUKOB TEIUIa B TMPOMBIIUIEHHOCTH U ObiTy. CBOHCTBA NPUPOJHBIX

YTJIIEBOJIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeTpesieNbHble (aJIKeHbI, aIKUHBI M aJKaJUeHbl) U apoOMaTUYeCKHe YIIJIEBOAOPOIbl. ['opeHue
AleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB

— KHCJIOPOACOAEpIKaIlINe COeAUHEHUsl (CUpThl U (DEeHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
albJIeru/ibl W KETOHbI, KHUpbI, yriaeBojsl). [IpakTuyeckoe NpHUMEHEHHE OSTUICHIJIMKOJIS,
rnuiepuHa, ¢enona. [Ipumenenne dopmanpaeruna, aneTaableriia, YKCyCHOM KHCIOThL. MbLia|
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MolomIie CBONCTBA MbLila

OK 01
OK 02
OK 04
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— a30TCOJEpIKaIlMe COECOUHEHUS (aMUHBI M AMUHOKHCIIOTHI, O€lkH). BpicokomonekyspHble
COeMHEHUs (CHUHTeTHYeCKHMe M OHOJIOTMYeCKU-aKTHBHbIE). MoOHOMEp, MOIMMEp, CTPYKTypHOE
3BeHO. [lonmmmepu3anus 3TuileHa Kak OCHOBHOE HAIPaBJICHUE €0 UCIIOIb30BAHUS.

I'eHeTHueckas cBsI3b MEXAY KJIacCaMU OPraHUYECKUX COeIMHEHUN

HpaKTH‘lGCKI/Ie 3aHATUA

CBolicTBa OpPraHMYECKUX COEIMHEHUN OTHENBHBIX KJIACCOB (TpUBHAJIbHAS U MEXKIYHapOJHas
HOMEHKJIaTypa, XUMMUYECKHE CBOMCTBA, CIOCOOBI IOJIyd4eHUs): HpeeibHble (AlKaHbl U
LUKJIOAJIKAHbI ), HENpeleIbHbIE (AJIKEHBI, AJIKMHBI U aJIKaJIUEHbl) 1 apOMaTHYECKHUE YIIIEBOAOPOIbI,
cupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUPbI, AIBJETUABI U KETOHBbl, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS. 3aJaHusl Ha COCTABJICHHWE YpaBHEHUN
XMMHMYECKHUX PEAKIMH ¢ y4aCTHEM OpraHM4eCKHX BELIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS
CocraBiieHne cXeM peakluil (B TOM YHCIE€ M0 MPEAJIOKEHHBIM LIEMOYKaM IPEBPALEHUI),
XapaKTepU3yIOUINX XMUMHUYECKHE CBOMCTBA OPraHMYECKUX COEAVMHEHMHM OTAEIbHBIX KJIACCOB,
CIOCOOBl WX TIONyYeHHs] W Ha3BaHWE OPTraHUYECKUX COCIUHEHMH MO0 TPHUBHAJIBHON WU
MEXyHapOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemenune npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHMYECKHUX
COECMHEHUH OTAEIBHBIX KIacCOB

Tema 4.3.
Nnentuduxanus
OpraHUYECKUX
BEIIECTB, ux
3HAYCHUE H
MIPUMEHEHUE B
OBITOBOM n
IIPOU3BOJCTBEHHOMN
JIeSITeIbHOCTHU
gyeJioBeKa

OcHOBHOE coaepkaHue

TeopeTI/mecxoe 06y‘-IeHI/IC

buooprannueckue coequHenus. [Ipumenenne u Ouosornyeckas poyib yrieBojoB. OKHCIEHHE
YIJIE€BOJAOB HCTOYHUK SHEPrMM KMBBIX OpraHu3MoB. OO0JacTM NPUMEHEHHs aMHUHOKHCIOT.
[IpeBparieHus: 6eIKOB MUK B OPTaHU3ME. buonornueckue (GbyHKIIMM OEIKOB.
buonornueckue QpyHkuuu xupoB. Ponb opraHndeckoil XumuM B pelIeHHH MpoOIeM MUIIEBOM
6e3omacHOCTH. Poib opraHnyeckoil XMUMHUU B pEeLICHUH MPoOIeM IHEPreTUYECcKOil 0e30MMacHOCTH,
B Pa3BUTHUM MEIUIMHBI, CO3JAHMM HOBBIX MAaTEpPHAJIOB, HOBBIX MHCTOYHHUKOB DHEPIUH
(ampTEpHATUBHbIE HCTOYHUKHU OHHEpruu). OnacHOCTh BO3ACHCTBHUS HA JKHUBBIE OPraHU3MbI
OpraHMYeCKHX  BEHIECTB  OTHEJBHBIX  KJIACCOB  (YIJIEBOJOPOIBI,  CIUPTHI,  (EHOJBI,
XJIOPDOPraHUYeCKHe MPOU3BOAHBIC, aIbJIETHAbl W Jp.), CMBICH T[OKa3aTels MpeaesabHO

HOHYCTHMOﬁ KOHIOCHTpPAIIUN

OK 01
OK 02
OK 04
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Paznen 5. 2
Kunernueckue )71
TEPMOJUHAMHUYECKHE
3aKOHOMEPHOCTH
IIPOTEKAHUS
XMMHYECKHUX
peakuuii
Tema 5.1 OcHoBHOE coJiep>kaHne 2 OK 01
Ckopoctb T 6 1 OK 02
UMIECKIX €0peTHYECKOe 00yUYeHue
peaxmii u CKOpOCTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIUYHBIX (PaKTOPOB: IPUPOIBI pearnpyolnX BeleCTs,
X HMIECKOE KOHLEHTPALIH PEarnpyIomyux BeIECTB, TEMIEPATypbl U IUIOMAN PEAKIMOHHON MOBEPXHOCTH.
paBHOBECHE TennoBble 3¢pPeKTbl XUMUYECKUX peakuuil. DK30- U 3HJI0TepMUYEcKHe, peakuuu. OOpaTuMOCTh 1
peakmuii. XMMHUYECKOE PABHOBECHE M €ro CMEIICHHE IOJ JCHCTBHEM pa3IMYHBIX (PaKTOPOB
(KOHLIEHTpalMs peareHTOB WM IMPOAYKTOB pPEakLuH, JaBJCHUE, TeMIepaTypa) Uil CO3[aHus
ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XUMHUECKUX nporeccoB. [Ipunnun Jle-Illatense
[IpakTuueckue 3aHsATHS 1
Pemenne nmpakTHKO-OPHUEHTHPOBAHHBIX 33JaHUI Ha aHaIu3 (HAaKTOPOB, BIUSIONIMX HA U3MEHEHHE
CKOPOCTH XMMHMUYECKOW peakIuy, B T.4. C MO3UIUN SKOJIOTHUYECKH 1e1ecO00pa3HOro MOBEACHUS B
ObITY W TPYIOBOM JEATENBHOCTH B IIENIAX COXPAHEHHUS CBOEro 3/I0POBbS M OKpY’Karollei 1
IIPUPOJHOM CPEIBI.
PemieHne npakTMKO-OpPMEHTUPOBAHHBIX 3aJaHM Ha npuMmeHeHue npuHnuna Jle-Ilarense ms
HaXOXKJCHHUs HAIPaBJICHUsS CMEIICHUs PaBHOBECUS XMMHUYECKOM peakUMu U aHaiu3 (akTOpOB,
BJIUSIFOLIUX HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHSI
Pa3nen 6. PactBopsl 2
Tema 6.1. ITonstust o] OCHOBHOE COAEPKAHUE 2 OK 01
pacTBOpax Teoperuueckoe oOydyeHue 2 OK 02
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PactBopenne kak (usuko-xumuueckuit mporecc. PactBoppl. CrocoObl  MPHUTOTOBIICHUS
pactBopoB. PactBOopumoOcTb. MaccoBast 1018 pacTBOPEHHOro BemecTBa. CMBICH MOKa3aTels
IIPEACIIBHO JOIYCTUMOM KOHLEHTpPAllMd M €ro MWCIOJb30BAHUE B OLIEHKE JKOJIOIMYECKOM
0€30I1aCHOCTH.

[TpaBuia 3KOJIOTHUYECKH 1EIeCO00Pa3HOr0O MOBEACHUS B OBITY M TPYIOBOW JIEATEIFHOCTH B LIEISIX
COXPAaHEHHUs CBOErO 30POBbS M OKPY’KAIOLIEH NMPUPOAHOM CPElbl; ONACHOCTh BO3ACUCTBHSA HA
JKUBBIC OPraHU3MBbI OIIPEIECICHHBIX BEILIECTB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX DPACUETHBIX 3aJaHUl Ha PACTBOPBI, HUCIIOIB3YEMBIEC B
OBITOBOM M MPOMU3BOJCTBEHHOMN JEATEIBHOCTH YEJIOBEKa

OK 07

[TpodeccroHaIbHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COIEPIKAHUE TPUKIIATHOTO MOJTYJIS )

Paznen 7.

XuMmus B ObITY U
MIPOU3BOACTBEHHO
W IeATCIbHOCTH
YeJIoBeKa

XuMus B 6BITy n HpOHSBO,Z[CTBCHHOfI JACATCIIbHOCTH YCJIOBCKaA

OcHOBHOE coJiepKaHue

(o]

Teopetuueckoe o0ydeHue

Hogeilmme 1IOCTHKEHUS XMMHYECKOM HAyKM M XHUMHUYECKOW TexHosoruu. Posib Xumuu B
o0ecIeuyeHnH YKOJIOTHYECKOM, YHEPTeTUYECKON M MUIIEBON 0€30MMacCHOCTH, PA3BUTUH MEIUIIMHBIL.
[IpaBuna moucka M aHajiv3a XUMUYECKONH MHGOPMAIMHU W3 PA3IUYHBIX UCTOYHUKOB (HAy4yHas U
yueOHO-Hay4YHas JINTeparypa, CpecTBa MaccoBOi nH(opmaluu, cetb IHTepHEeT)

[IpakTHyecKue 3aHsATHS

N

ITouck u aHanM3 KeHCOB O MPUMEHEHUH XMMHUYECKUX BEILECTB U TEXHOJOIHH ¢ ydeToM Oyayluei
npodeccuoHabHOM  JESATENbHOCTH IO TeMaM: Ba)KHEHIIME CTPOMTENIbHbIE MaTepualbl,
KOHCTPYKLIMOHHBIE MaTE€pHallbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepHaibl Ul JJIEKTPOHHKH,
HaHOMATCpHAJIbl, TCKCTUIJIBHBIC BOJIOKHA, MCTOYHUKHU OSHCPIHUHU, OPTraHUYCCKUC W MHHCPAJIBHBIC
yoOpeHus, JIeKapCTBEHHbIE BElIeCcTBA, ObITOBas XxuMus. 3amuTa: IIpencraBieHue pesysbTaToB
pelieHus KeiicoB B (hopMe MUHU-I0KJIa/1a C Ipe3eHTaluen

OK 01
OK 02
OK 04
OK 07
IIK 5.1

HpOMe)KYTO‘-IHaH aTTeCTanusa B BUIAC ,Z[I/I(I)(l)epeHHI/IPOBaHHOFO 3a4ycTa

Bcero:

44
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3. YCJI0BUsA _ PEAJIM3AIINU IHPOI'PAMMUbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUIIJIMHBI OYII.12 XUMUA

3.1. MaTepuajibHO-TeXHUYECKHE YCJIOBHUS PeaTu3aluu U CHUILTHHbI

JUist  peanu3anuyd TporpamMMbl  YYeOHOM AMCIUIUIMHBI JOJDKHBI  OBITH
NPEAyCMOTPEHbl  CJEAYIOIIUE  CIEHHMANIbHBIE  MOMEIICHHUS: «Kabuner
oOmenpodeccuoHambHbIX JUCITUTUTHH

O6opynoBanne y4yeOHOro KaOWHETa (HArsAHBIC TMOcoOUs): HAOOPHI
HIAPOCTEPKHEBBIX MOJENIEH MOJEKYJI, MOAEIH KPUCTAULUIMYECKUX PEIIETOK,
KOJUIEKIIMU TPOCTBIX U CJIOYKHBIX, KOJUIEKIHMH IMOJMMEPOB, KOJUIEKIHWHA TOPHBIX
mopoJ, W MHHEpajoB, Tabmuiia MenneneeBa, ydeOHble (QHIBMBI, THU(PPOBEIC
o0Opa3oBaTeIbHbIE PECYPCHI.

TexHuyeckue cpencrBa OOy4EeHHUS: KOMIBIOTEp C  yCTpOWCTBAMHU
BOCIIPOU3BEJICHUSI 3BYKa, MPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS JI0CKA, YKa3Ka-MPe3eHTep AJIsl IPE3CHTAIIUH.

O6opynoBanue nabopatopuii U pabouux MeCT JIabopaTOpHil: MEH3YpKH,
MUTIETKU-KANIEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyMbl, TPEIAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIS KaleJdbHBIX peakuuil, (QuiIbTpoBaibHas
OymMara, IpOMBIBAJIKU, CTEKJISTHHbIE MPOOUPKH, IITATUBHI JIsi MPOOUPOK; MEPHBIE
UJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JEIHUTENbHbIE uiuHapudeckue (50-
100 M), CTYHIKM C TECTUKOM, (appopoBble YalllKH, HTUHUETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JIJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIUYKH, MPUOOp AJis TONydYeHHUs ra3oB (WU
npoOupKa C ra300TBOJHOM TpPYyOKOi), AepKaTeiau sl MPOOUPOK, CKISTHKH JUIs
XpaHEHUs] PEaKTUBOB, pPa3JaTOUYHbIE JOTKH; XuMuyeckue crakanbl (50,100 u 200
MJ1); TIMATENN; MHHIETHI; TUTEIbHBIC MIUIIILI; CEKYHIOMEPHI (TaiiMepbl), MEpHBIC
npobupku (Ha 10-20 mur) u mepHbie ko061 (25,50,100 u 200 M), BoasiHas GaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MaIOUYKH; KOHUYECKHUEe KOIObI st TuTpoBanus (50
u 100 wmu); WHAMKATOpHBIE TOJOCKU il ompeaenenus pH u cranmapTHas
WHJMKaTOpHAs 1IKaJla; YHUBEPCAJIbHbBIA UHAUKATOP; nuneTku Ha 1, 10, 50 mn (i
no3atopbl Ha 1,5 u 10 mut), OrOpeTKHU 1711 TUTPOBAHUSI, METUIIMHCKHE IITIPHUILHI HA
100-150 mn, mabopaTopHbIe U / WM aHATUTUYECKUE BEChl, pH-METpbI, CyIIUIBHBIHI
mkad, u ap.1abopaTopHoe 000pYAOBAHHE.

3.2. MupopmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl
[lepeyeHb pEKOMEHIYEMbIX YUYEOHBIX H3AaHUM, JOMOJHUTEIBHOW JHUTEpPATypHI,
MHTEPHET-PECYPCOB.

OCHOBHBIEC HCTOUYHUKH:
1. Xumus : y4eOHHK s cpenHero mnpodeccHoHanbHOro obpaszoBaHus /
FO. A. Jlebenes, I'. H. ®aneeB, A.M. 'onyGes, B. H. IllamoBan; mox oOmew

penakimenr I'. H. ®aneeBa. — 2-e¢ wu3n.,, mnepepad. u  gon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 431 c. — (IIpodeccuonanbuoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekcr : »saextponHblid // OOpa3oBaTenbHas

wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513073
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JIOTIOJTHUTETHHBIE HCTOYHUKH:
1. Xumus. 3agaynuk : yaeOHoe rmocoOue sl CpeiHero npodeccuoHaIbHOTO
obpazoBanus / }0. A. JlebeneB [u np.] ; mox obmeit penakmueit I'. H. daneera. —

Mocksa : WznarensctBo [Opaiir, 2023. — 236 c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : d1IeKTpOHHBIA //
Oo6pazoBaTenbHas miargopma FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/513091

2. AHdunorenoBa, M. B. Xumus : yueOHUK W NPaKTUKyM sl CPEIHETO
npodeccuonansHoro  oOpazomanusi/  U. B. AudunorenoBa, A. B. baGkos,
B. A. TlonikoB. — 2-¢ u3pd., ucnp. u gon. — Mocksa : MsparensctBo FOpaiir,
2023. — 291 c.— (IIpodeccmonansHoe ob6pazoBanme). — ISBN 978-5-534-
11719-6. — Texkcr : anekrpoHHbIH // OOpazoBatenbHas iatgopma KOpait [caiT].
— URL.: https://urait.ru/bcode/513807

3. Pocun, W.B. Xumusa. VYdeOHMK U 3aJa4HUK : I CPEIHETO
poheCCUOHAIBHOTO obOpazoBaHus / . B. Pocumn, JI. 1. TomuHa,
C. H. ConoBreB. — MockBa: WznarensctBo IOpaitt, 2023.— 420c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr :
anekTpoHHbt  //  OOpasoBarenbHast  1uiargopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/512022

4. enuupina, JI. B. Xumus. COOpHUK 3a7a4 ¥ YNPaKHEHUHN : y4eOHO-
Metoauueckoe nocodue / JI. B. IlleBaunpina, M. /1. [Tonexaesa, A. . Anaphes. -
HoBocubupck : Uzn-so HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcer :
anekrponHbii. - URL: https://znanium.com/catalog/product/1870499 1

5. T'abpuensun O. C. EcrecrBo3nanue. XuMus : Y4E€OHUK ISl CTYII.
yupexaennit CIIO / O. C. TI'abpuensn, U. I'. OctpoymoB. — 5-€ u3aA., CTEp. —
Mocksa : Akagemus, 2019. — 240 c., [8] c. 11B. BKJL.

6. CaxmakoBa, E. B. Xumus : yueOHO-meTommyeckoe mocobue / E. B.
CaxirakoBa ; COCTaBUTENM Y4e€OHO-METOJUYECKOTO MOCOOMS BXOAST BOIPOCHI K
MpakTU4YeckoMy 3aHATHio. — Mocksa : PTY MUPOA, 2021. — 160 c. — Teker :
AJIEKTPOHHBIN //  Jlanb : onexkTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/182419

HNuTepHeT-pecypcesr:
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/

http://www.uroki.net/ - UROKI.NET.
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
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http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

12. http://www.edu.yar.ru/russian/cources/chem/
13. http://rostest.runnet.ru/cqi-bin/topic.cgi?topic=Chemistry

3.3 Oco0eHHocT O0Oy4YeHHs HHBAJIMIAOB M JHI € OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

VYyeOHble 3aHATUS MHBAIMIOB U JIUI[ C OTPAHUYEHHBIMA BO3MOXXHOCTAMHU
3JI0POBbsI OPTaHU3YIOTCSI COBMECTHO C JPYTMMHU OOYYalOIUMHCS B YUEOHBIX
rpyIIax, a TAakKe HHIUBUIYAIbHO, B COOTBETCTBUH C TPA(hUKOM WHIUBUIYaTbHBIX
3aHATHM.

[Tpu 3TOM HEOOXOAMMO YUUTHIBATh HECKOJIBKO ACTICKTOB:

- OCOOCHHOCTH HO30JOTMM OOYyYaloIIUXCS HWHBAJIUIAOB W JIMI[ C
OTpaHUYECHHBIMU BO3MOXHOCTSIMH 37]0POBbS;

- ICUX03MOLIMOHATILHOE COCTOSIHUS 00yYaroIInXcs;

- ICUXOJIOTUYECKU KIIMMAT, KOTOPBINA CIIOKHUIICS B CTYJEHYECKOU TPYMIIE;

- HACTPOH OTHENbHBIX OOYYAIOUIMXCS M TPYMIbl B IEJIOM Ha MPOIECC
oOyueHus.

[Ipu opranu3anuu y4yeOHBIX 3aHSATUN B yUEOHBIX TPYIIAX HCIOIb3YIOTCA
COLIMAJIbHO-aKTUBHBIE U  pe(IeKCUBHBIE METOJbl OOYy4YEHUS, TEXHOJIOTHH
COLIMOKYJIbTYPHON peabMIUTallud C 1ENIbI0 OKa3aHUsl MOMOIIM B YCTAaHOBJICHHUH
MOJIHOIEHHBIX ~ MEXKIUYHOCTHBIX  OTHOIICHUM,  CO3MaHUsI  KOMQOPTHOTO
MICUXOJIOTUYECKOTO KJIMMaTta B TpyIIIe.

B oOpa3oBaTtenbHOW  NESATENBHOCTH  MPUMEHSAIOTCS  MaTepUalIbHO-
TEXHUYECKOE OCHAILIEHUE, CIIEHNAaTU3UPOBAHHbBIE TEXHUYECKHE CPEJCTBA MpUeMa-
nepenaun y4eOHOM HMHOpManuMu B JOCTYNHBIX (QopMax sl oOy4aroUIuXxcs C
pPa3IUYHBIMH OCOOEHHOCTSAMH 3/I0POBbs, JIEKTPOHHBIE 00pPa30BaTEIbHBIE PECYPCHI
B aJIaITUPOBAHHBIX (popMax.

Crneunduka oOydeHHUs WHBAIUAOB U OOYYAIOIIUXCS C OTPAHHUYCHHBIMU
BO3MOXXHOCTSIMUA 3JI0POBbSI MPEIINOJIAracT HCIOJIb30BAHUE UIPOBOTO, MPAKTUKO-
OPUEHTHUPOBAHHOTO, 3aHUMATEIILHOTO MaTepualia, KOTOPbIH HEOOXOIUM st
MOJIy4eHHs 3HAHUN U (popMupoBaHUs HEOOXOTUMBIX KoMmreTeHlud. [lonroroBka
OOy4JaronMMHCs 3aJaHUi JUIsi y4eOHBIX 3aHATHA JOJHKHA COYETaTh YCTHBIE H
MUCbMEHHBIE ()OPMBI B COOTBETCTBUU C UX OCOOEHHOCTSIMU 3/I0POBbSI.

Jist Toro 49TOOBI MPENOTBpAIIaTh HACTYIUICHHE Y OOYYaroIIMXCS C
WHBAJIMJHOCTHIO W OOYYalOIIUXCS, HWMEIONIUX OrpaHUYEHHBIE BO3MOXKHOCTH
3I0pPOBbsi, OBICTPOrO YTOMJICHHSI MOKHO MCIOJIb30BaTh CIEIYIOUIUE METOJIbI
paboThI:

- yepeJ0BaHUE YMCTBEHHOHN U MPAKTUYECKOMN AESATEIbHOCTH;

- IPENOIHECEHHNE MaTepuraja C UCIIOJIb30BAHUEM CPEJCTB HATJIAIHOCTH,

- WCTOJIb30BaHME TEXHUYECKUX CPEACTB OOydYeHHs, UepelOoBaHUE
NpEeabIBISIEMO Ha CcioyX HWHGOpPMAMKM C  HArJIsSTHO-IEMOHCTPAIMOHHBIM
MaTepUaJIOM.

[Ipy OCBOGHMM JUCHUUIUIMH WHBAIMJAMH M JIUMIAMH C OTrPAaHUYECHHBIMHU
BO3MOKHOCTSIMHU 3JIOPOBBSI OOJIBIIIOE 3HAYCHUE JOJKHO OTBOIAUTHLCS MPOBEIACHUIO
C HHMH WHIWUBUIyaJIbHOW pabOThl CO CTOPOHBI TpemojaBarencii. B
WHUBUTYJIbHYIO0 paOb0Ty BKIFOUACTCS:
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- UHOWBHIyalbHas y4deOHas pabora (KOHCyJIbTalluh), TO  €CTh
JIOTIOJIHUTENIPHOE pa3bsCHEHHUE y4eOHOro maTepuajga W yriIyOJIeHHOE H3yuyeHHe
MaTrepuala ¢ TeMH 00yJarolMMHKCs, KOTOPbIC B 3TOM 3aHHTEPECOBAHBI;

- UHAMBHUyalbHasl BOCIUTaTeIbHAs padoTa.

OcobenHoctd  00yueHHMs] OOydYaIOIIUXCA C HAPYUIEHUSIMH  OIOPHO-
JIBUTATEJILHOTO arrmapara.

Jlns  oOydaromierocsi, HWMEIOIIET0 HapYIICHUS OIMOPHO-JABUTATEILHOTO
ammapara, HeoOXO0JUMO TIOCOBETOBATh HMCIIOJIh30BaTh BCIIOMOTATEIBHBIE CPEJCTBA
JUISL YCBOCHHS TPOTPAMMBI, Hampumep, AUKTOGOH U JAPYTrHUe DJICKTPOHHBIC
HOCUTEHN HH(pOpMAaIIUH.

[Ipu mpoBeneHWUM ayIUTOPHBIX 3aHATHH C OOYYAIOMUMUCS, WMEIOIAMU
OCJIO)KHEHHUSI C MOTOPUKOM PYyK, BO3MOXKHO HCIIOJIb30BAHUE CIEAYIOIIUX
BapUAHTOB pPa0OTHI:

- obecrieueHre 00yJaronIMXcsi JIEKTPOHHBIMU TEKCTaMM JICKIIUNA U 3aJjaHuM
K Y4COHBIM 3aHITHSIM;

- UCIIOJIb30BAaHUE TEXHUYECKHX CPENICTB (hUKCAIUU TEKCTa (IUKTO(OHBI) C
MOCJIETYIOITUM COCTABJICHHEM TE€3UCOB JIEKIIUU B XOJIE€ CAMOCTOSITEILHOM pabOoThI
oOydJaromerocsi, KOTOpbIE OHH BIIOCJIEACTBUM MOTYT HCIOJB30BAaTh IPHU
MOJITOTOBKE U OTBETaX HA yUYEOHBIX 3aHITHUSIX.

OnHuM U3 BUA0B pabOTHI 711 00YYaIOUXCsl, UCTIBITHIBAIOIINX TPYIHOCTH B
MMUCBME MOXKET OBITh MOJATOTOBKA K YUECOHBIM 3aHATHUSAM TaKHX 3aJIaHUN, KOTOPHIC
HEe TpeOYIOT OT HHUX HamWCaHWS JUIMHHBIX TEKCTOB OTBEeTOB. Hambomee
ONITUMAJIBHBIM BapUAHTOM TaKOTO 3aJaHUs, BEITIOJHIEMOTO B TUCbMEHHOH (hopme,
MOXET CIIyKUTbh TECTOBOE 3a7aHue. VMcnonb3oBaHue TeCTUPOBAHUS O0yJArOIITUXCS
HEO0OXOJIMMO COBMEIIATh C O0CYX ACHUEM BapHaHTOB OTBETOB.

KoHTposb 3HaHMIT MOYKHO BECTH KaK B YCTHOM, TaK U B MIUCBMEHHOM BHJIC.

Ocobennoctr 0Oy4eHHs1 O0yJarOIINXCS ¢ HAPYIIEHUEM CITyXa.

[Ipu opranuzanmum o00pa3oBaTEIBLHOTO MpoIecca €O  CIA0OCHbIIIAIICH
ayJIMTOPUEH PEKOMEHIIyeTCS  HMCIOJIb30BaTh  CIEAYIONIUE  TIeAaroruuecKue
TIPUHIINIIBL:

- HarJIS,THOCTH TIPETIo/IaBaéMoOro MaTepurara;

- UHJIMBUIyATBHOTO MOXO0/a K K&KIOMY 00ydaromemMycs;

- UCTIOIK30BaHUs UH(POPMAITMOHHBIX TEXHOJIOTUH;

- WCTOJIb30BaHUS YYEOHBIX TOCOOWH, aJanTUPOBAHHBIX IS BOCHPHITHS
0Oy4YaroIMMUCS ¢ HapyIICHUEM ClTyXa.

OOGyuaromeMycs ¢ HapyILICHUEM CiIyXa CIeAyeT MPeIOKUTh 3aHITh MECTO
Ha MepeHNX MapTax ayJAuTOPHH, a IIPEIO0IaBaTeIIi0 OOJIBIIE BpEMEHN HaXOIUThCS
pAIoM C pabodyrM MECTOM OTOro oOydaromierocs. Y4YHWThIBas, 4YTO TaKUe
oOyyaroruecs Jydille MOHUMAIOT MO rydam, >KelaTebHO pacrlojiaraTbCsi K HUM
JIUIIOM, TOBOPUTH TPOMKO U YETKO.

JIiss  TOBBIIIIEHUST  yPOBHSI ~ BOCHPUSATHS  ydyeOHOW  wH(OpMaIHH
OOyYaronMMHUCS  paccMaTpUBACMOM  TPYIIbI, PEKOMEHIYEeTCS TMPUMCHEHHE
3BYKOYCUJIMBAIONICH amnmaparypbl, MYJIbTUMEIUNHBIX © JPYTHX CPEICTB.
CrnoxxHple i1 TIOHMMAaHUS TEeMbl CJEAyeT CHa0XXaTh KakK MOXHO OOJBIINM
KOJMYECTBOM HarisgHoro warepuana. OcoOyioo poiab B 0OydeHWM JHI] C
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HAapYIIEHHBIM  CIIyXOM, WIPalOT  BHaeoMarepuanbl. [lo  BO3MOXKHOCTH,
npeabsaBisieMas BUACOMHGOPMAIIHMS MOKET COIPOBOXKAATHCS TEKCTOBOM OeryIieit
CTPOKOM WJIM CYPAOJIOTUYECKUM TTEPEBOJIOM.

Kontponb 3HaHuit oOydaronmxcs yKa3aHHON HO30JIOTMM MOKET BECTUCH
NPEUMYIIIECTBEHHO B IHCbMEHHOM BHJE, HO JJis pa3BUTHUs YCTHOM peuw,
PEKOMEHJIyeTCsl MPEIOKUTh 00ydaroleMycsi paccka3aTb OTBET Ha 3aJaHue B
Te3ucax.

OcobeHnHocTr 00yueHUsI 00yJarOIIUXCs C HAPYIIEHUEM 3PEHUSL.

Cnemudrka oOydeHHS CIa0OBUIAIMNX OOYYAIOMMXCS 3aKII0YacTCs B
CJIETyIOLIEM:

- HEOOXOAMMO JTO3UPOBATh YUEOHYIO HArpy3KY;

- MPUMEHATH CIICIHATbHBIE (OPMBI M METOJbI OOyYCHHS, TEXHUYCCKUE
CPE/ACTBa, MO3BOJSIONINE BOCHPUHUMATH MH(POpPMAIMIO, a TAKXKE ONTHYECKUE U
TUdIONIEeTArOTUYECKHE YCTPOMCTBA, pacuImpsrone MO3HABATEIIbHBIC
BO3MOYKHOCTH O0YyYarOIIUXCS;

- yBEJIMYMBATh HMCKYCCTBEHHYIO OCBEIIEHHOCTh MOMEIIEHUN, B KOTOPBIX
3aHUMAIOTCS 00YYaIONTUECs C TOHM>KEHHBIM 3PEHUEM.

[Ipu 3putenbHON paboTe y CIA0OBUASIIMX OOyYaromuxcsi OBICTPO
HACTyMHaeT YTOMJICHHE, 4YTO CHUXAeT UuX paboTOCIOCOOHOCTh, MOITOMY
HEO0OXOJMMO TMPOBOJUTH HEOONBIINE TMEPEPHIBBI WM MEpeKItoueHrue padouei
aKTUBHOCTH.

[Ipy ureHuM neKUM, CIA0OBUASAIIUM OOYYAIOIUMCS CIEAYET pa3peliuThb
UCIIOJIB30BaTh 3BYKO3AaMUCHIBAIOIINE YCTPOWCTBA W KOMIIBIOTEPHI, Kak CIOCOO
KOHCIICKTUPOBaHUsI, BO BpeMs 3aHATHH. HeoOXomIuMO KOMMEHTHPOBATH CBOHM
JKECThl W HAJIUCU Ha JOCKE U TepelaBaTh CJIOBAMHU TO, YTO YACTO BbIpakaeTcs
MHMUKOM U KECTaAMHU.

[Ipu paboTre HA KOMIIBIOTEpPE CIIEAYyEeT HCHOJIB30BaTh  MPUHIIMII
MaKCUMAaJIbHOTO CHWIKEHUS 3pUTEIBHBIX HATrpy30K, JO3UPOBAHUE U UEpEIOBAHHE
3pUTEIBHBIX HArpy30K C JpPYTUMU BHAAMH JesTenbHocTH. Kpome Toro
HEOOXOJMMO  UCIOJIb30BaTh  CHEIMANbHBIC MPOrpaMMHBIC  CpEAcTBa IS
YBEITUYCHHS N300paKEHUs HA DKpaHE WIH JUTsl O3ByUYUBaHUS HHGOPMAIIHIH.

[Ipu mpoBeneHnn MPONEAYPHl OLCHUBAHUS PE3YJIbTATOB OOyUYCHUS
WHBAJIMJIOB U JIUI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 37I0POBBSI 00€CTICUNBACTCS
BBITIOJTHEHHE CJICAYIOIIMX JOTMOJHUTEIBHBIX TpeOOBaHUN B 3aBUCUMOCTH OT
WHJIMBUAYJIBHBIX OCOOCHHOCTEHN 00yJaronuXCs:

1. wadopmamus 1O TOPSAKY TMPOBEICHHUS TMPOICAYPHl OIICHHUBAHUS
MpenocTaBisieTcs B JAOCTynHOM ¢(opme (ycTHO, B NUCbMEHHOW ¢dopme, Ha
AJIIEKTPOHHOM HOCHTENE, B IeYaTHOU (popMe yBEIMUEHHBIM MIPU(TOM U T.11.);

2. nmoctymHas (opMa mpeaocTaBiieHUs] 3aJaHUN OIIEHOYHBIX CPEACTB (B
neyaTHoi (Gopme, B TmeyaTHOW (opme yBenmuueHHBIM mipudTOM, B (hopme
AIEKTPOHHOTO JJOKYMEHTA);

3. moctymnHas GopMa MpeaoCTaBlIeHNs OTBETOB Ha 3a/laHus (MMCbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO H JIP.).

[Ipu HeoOxommmocTu 1t OOYYAIOMIUXCS C  HWHBAIMIHOCTHIO M
OoOydJarommxcsi ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH  370pPOBbS  TMPOIIEAypa
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OLICHHUBAHHA PE3YJILTATOB O6y‘-ICHI/I$I o JAWCHUINNIMHEC MOKCT IIPOBOJUTLCA B
HCCKOJIBKO 3TallOB, a4 TAKXKC MOXKCT OBITH IMpcaoCTaBJICHO AOIIOJHHUTCIBHOC BPpCM:A
JJI ITIOATOTOBKHM OTBCTA HaA 3a4CTC HMJIN OK3aMCHC.
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4. KOHTPOJIb M OHLEHKA  PE3YJIbTATOB OCBOEHMUSI
OBIHIEOBPA3OBATEJBHOU JUCIUIIIMHBI OYIIL.12 XUMUA

KoHTpons # OIleHKa pacKpbhIBAlOTCA 4Yepe3 YCBOCHHBIE 3HAHUS W
NPUOOPETEHHBIE CTYICHTAMHU YMEHHsI, HAllpaBJICHHbIE Ha (OPMUPOBAHUE OOIIUX U
npodeccuoHaTbHBIX KOMIETCHIIHH.

Ne | OK/TIK | Mopyns/Paznen/| Pesynbrat oOyuenus |TuIibl OLIEHOUHBIX MEPOIPHUSATHIHA
Tema
OcHoBHOE coJiepKaHue
1 Paznen 1.| ®opmynupoBaTh
OcHoBBI 0a30Bble IOHATUS U
CTpOECHUS 3aKOHbBI XUMHUU
BELIECTBA
1.1.| OK Ol |Crpoenue CocraBnartb 1. Tecr «CtpoeHue aTOMOB
aTOMOB XMMHYECKHE XMMHMYECKHX 3JIEMEHTOB U NPUpOJa
XUMHYECKHUX (bopmyIsl XUMHUYECKOH CBSI3U».
JJIEMEHTOB U | COEOUHEHUU B |2. 3anaun Ha COCTaBJICHUE
pupoaa COOTBETCTBUU CO | XUMUYECKHUX bopmyn
XUMHYECKON CTCIICHBbIO OKHCIICHHUS |IBYXaTOMHBIX COCIMHEHUI
CBSI3U XUMHYECKHX (oxcuaoB, Cyab(QHUI0B, THAPUAOB U
3JIEMEHTOB, UCXOJS U3 | T.IL.).
BaJICHTHOCTHU u | 3. 3amaHus Ha UCIIOJIb30BaHKE
NEKTPOOTPHULATENbH | XMMHUYECKON CUMBOJIUKU U
OCTH Ha3BaHUU COCIMHEHHU 1o
HOMEHKJIaType  MEKIYHapOJHOIO
CO103a TEOPETHUYECKOU u
IIPUKIIATHOU XUMHH "
TPUBHAIbHBIX  Ha3BaHWUU A
COCTaBJICHUS] XUMHUYECKUX (HOpMYI
JIByXaTOMHBIX COEIMHEHUN
(oxcuaoB, cynb(puaoB, THAPUIOB U
T.I.) U JAPYTUX HEOPraHM4YEeCKUX
COEMHEHUI OTAEIBHBIX KIACCOB
1.2. | OKO1 |Ilepuonnvecknii |XapakTepu3zoBaTh 1.Tect «Merammyeckue
OK 02 [3aKkoH ¥ Ta0aUIA | XHUMHUYCCKHUC /HEMETATNICCKHIE CBOICTBA,
JAN. AJIIEMEHTHI B | 2JIEKTPOOTPHULIATEIBHOCTD "
Menpeneena COOTBETCTBUM C HX |CpPOJCTBO K AIIEKTPOHY
MOJIO)KEHHEM U B | XUMHUYECKHUX 3JIEMEHTOB B
NEPUOANYECKON COOTBETCTBUE C MX DJIEKTPOHHBIM
CHUCTEME XUMHYECKHX |CTPOCHHEM U  TOJOXEHHEM B
JJIEMEHTOB J.W. | nepuonuueckon cucreme
Meunneneena XUMHUYECKHUX  DJIEMEHTOB J.N.
MenneneeBay.
2. [lpakTryeckre  3amaHusl  Ha
YCTaHOBJICHUE CBA3M  MEXKIY
CTpOCHHE U AaTOMOB XMMHYECKUX
JJIEMEHTOB U NEPUOJUYECKUM
N3MEHEHHE U CBOMCTB XMMHYECKHX
JJIEMEHTOB U MX COEAVUHEHHH B
COOTBETCTBUM  C  TIOJOKEHUEM
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[Tepuonuueckoit cucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3aJIaHMs Ha
XapaKTepU3aLUI0 XAMUYCCKHX
JJIeMeHTOB: «MeTamnueckue /
HeMeTaJJIMYeCKIe CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh H
CPOJCTBO K AJIEKTPOHY
XHUMHYSCKHX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHHEM M  TIOJOXXCHUEM B

NIEPUOANYECKON cucreme
XUMU4YecKux  onementoB  J[.U.
MeneneeBay
2 Paznen 2.| XapakTepu3oBaTh
XUMHUECKUE THIIBI XUMHUYECKUX
peaKuu peakuui
2.1.| OKOl |Tums CocraBnsate  peakuuu | 1.3amaun Ha COCTaBJICHUE
OK 04 | xumuueck COCJIMHEHUS, YpPaBHEHU PEaKILIMii:
ux paszinoxeHusi, oOMeHa, |- coeJMHEHUs, 3aMelIeHus,
peaxui 3aMeleHus, pas3ioxeHus, 0OMeHa;
OKHCITUTEIBHO- — OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIC BOCCTAHOBUTEJIBHBIX pPEAKIUN C
peakumu UCIIOJIb30BAaHUEM MeToa
3JIEKTPOHHOTO OajaHca.
2. 3amaum Ha pacueT Macchl
BelIecTBa UM 00bEMaA
ra3oB IO W3BECTHOMY KOJUYECTBY
BEUIeCTBa, Macce WIH O00bEMY
OJIHOTO M3  y4YacTBYIOUIMX B
pPEeaKIMK BEIIEeCTB. Pacdy€Thl MacChl
(0ObéMa, KOJIMYECTBAa BEIIECTBA)
MPOJIYKTOB PEAKIINH, €CIIU OJHO U3
BEILECTB UMEET MPUMECHU
2.2. Onektponutrde | CoCTaBIsAThH 1. 3ananus Ha COCTaBJICHUE
cKas ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX pPEAKIUN
JUCCOLMAIUs W |XMMHYECKHUX DEAKIWM [C yJacTHEM KHCIOT, OCHOBAaHHH U
HOHHBI OOMEH |MOHHOTO OOMEHa  C|cojieil, YCTaHOBIECHHE H3MEHEHHS
y4acTHEM KHCJIOTHOCTH CPEJIbI
HEOPraHUYECKUX 2. JlaboparopHas pabota "Turmbl
BCIIECCTB XUMUYECKUX peakiui"
3 Paznen 3.| UccnenoBath KontponsHast pabora «CBoiicTBa
Crtpoenue Ul CTPOCHHWE W CBOWCTBA] HEOPTaHUYECKHX BEIIECTB)
CBOMCTBa HEOPraHUYECKUX
HEOPTaHWYECKHUX| BEIIECTB
BEILECTB
3.1.| OKOl |Knaccupukamu | Kmaccudummporars 1. Tect «HomenknaTypa u Ha3BaHue
K 5.1 |1, HEOPraHU4eCcKue HEOPraHUYECKUX BEIIECTB MCXOMAs
HOMEHKJIaTypa | BellecTBa B|U3 MX XUMHYECKOW (OPMYIIBI HIIH
u CTPOCHHE |COOTBETCTBUM C WX |COCTaBICHUE XHMHUYECKOH (hOPMYIIBI
HEOpPraHUYECKU | CTPOECHUEM UCXOJs M3 Ha3BaHMs BeIEeCTBa IO
X BEILECTB MEKAYHAPOAHON WM TPUBUAIBHOU
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HOMEHKJIATYPE».

2. 3ajaun Ha pacdeT MacCOBOH
noid  (Macchl)  XMMHYECKOTO
snemMeHTa  (COeIMHEHHs) B
MOJIEKYJIe (CMecH).

3. [Ipaktnyeckue  3agaHusl 10
KJaccu(uKaluy, HOMEHKIATYpe U
XUMUYECKUM dbopmyam
HEOPraHMYECKUX BEIIIECTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTHueckue 3agaHus Ha
OIlpeIeIICHNE XUMHYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BHJIa XUMHUYCCKOU
CBSI3W W THIIA KPUCTALTUYCCKOM
pelIeTKH

3.2 | OK 01 |®usuxo- VYcranaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKHUX
OK 02 |xumMmuueckue 3aBUCHMOCTh (PU3UKO- |CBOWCTB OKCHIOB, KHCIIOT,
IIK CBOICTBA XUMHUYECKUX CBOWCTB |OCHOBaHMM, aM(pOTEPHBIX
5.1 HEOPraHWYECKH | HEOPraHU4ECKUX TUAPOKCHUJIOB U COJIEH».
X BEILECTB BEILIECTB OT CTpOoeHMs |2. 3amaHusl Ha  COCTaBJICHHE
aTOMOB M MOJIEKYJI, & |YPaBHCHHM XUMHYECKHMX pPEaKUUl
TaKkKe TUMA |C y4acTHUEM MPOCTHIX U CIIOKHBIX
KpUCTAJIINYECKON HEOPraHUYECKUX BELIECTB:
peleTku OKCHJIOB METaJUIOB, HEMETAJUIOB U
aM(dOTEepHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBaHUI 51 aM(pOTEpPHBIX
TUIPOKCHUIOB, HEOPraHUYECKUX
COJIEH,  XapaKTEepPU3YIOIIUX  UX
CBOMCTBA U CIIOCOOBI MOTYYESHHUS.
3. IIpakTHKO-OpHEHTUPOBAHHEIE
TEOPETUYECKUE 3a1aHUs Ha
CBOMCTBA u [IOJIy4YEeHUE
HEOpPraHUYECKUX BEILECTB
4 Paznen 4. | UccnenoBath Kontponbnast pabora «CBolicTBa
Crpoenne U | CTPOGHHE U CBOMCTBA] OpPraHMYECKUX BEILECTBY
CBOMCTBA OpraHUYECKHUX
OpraHMYECKHUX BELIECTB
BEIIECTB
41.| OKOI |Knaccuduxamnus, | Knaccudunuponarsb 1. 3aganus Ha COCTaBJICHUE
IIK 5.1 | ctpoenue Ul OpraHUYECKHUE Ha3BaHUU OpraHUYECKUX
HOMEHKJIaTypa |BellecTBa B{ COETUHEHUI MO TPHUBHAIBHOW WM
OpPraHUYECKUX COOTBETCTBUM C  MX| MEXIyHAPOJIHONW CHCTEMATHUYECKON
BELIECTB CTPOEHUEM HOMEHKJIATYPE.
2. 3aaHusa Ha COCTaBJICHUE MOJITHBIX
U COKpalleHHBIX  CTPYKTYPHBIX
dbopmMysT OpraHWYECKHMX BEIIECTB
OTJIENbHBIX KJIACCOB.
3. 3amaun Ha OIpELIEIICHUE
MPOCTEHIICH hopmyItbr

OpFaHH‘{CCKOﬁ MOJICKYJIbI, UCXOOs
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13 DJIEMEHTHOTO cocTaBa (B %)

4.2 | OK 01 |CsgoiicTBa VYcranaBnuBarh 1. 3ananus Ha COCTaBJICHUE
OK 02 |opranuydeckux 3aBUCUMOCTh (DU3UKO- |ypaBHEHUH XMMHYECKHUX PEaKIHH C
OK 04 |coenuHenuit XUMUYECKUX CBOMCTB |y4aCTMEM OPraHMYECKUX BELIECTB
IIK 5.1 OpraHUYECKUX Ha OCHOBAaHMM HX COCTaBa W

BEUIECTB OT CTPOEHUS |CTPOEHUS.

MOJIEKY 2. 3apanus Ha COCTaBJICHUE
YPaBHCHUN XHMHUYECKUX PEaKIUH,
WLTIOCTPUPYIOIINX XUMHYECKHE
CBOWCTBA C YYE€TOM MEXaHU3MOB
OPOTEKaHUsl JaHHBIX peakUui Hu
TE€HETUYECKON CBA3M OpraHMYeCKHX
BEIIECTB Pa3HbIX KIIACCOB.
3. Pacuernoe 3aaun o
YpaBHEHUSAM PEaAKIHA C y4acTHEM
OpPraHMYECKUX BEILECTB.

43 | 0OK01 |HUnentudukanm |HccnenoBaTh 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 |5 opraHMyYecKUX |KaueCTBEHHBIC PEaKIMH|3aqaHUS o COCTaBJICHUIO
OK 04 |Bewiects, UX | OpraHu4ecKux XUMUYECKUX PEAKUUH C y4acTHEM
[IK 5.1 |3Hauyenwue U | COeIMHEHUN OpraHMYeCKUX BellecTB, B T.U.

IPUMEHEHHE B | OT/AEJbHBIX KJIacCOB HCIIOJIb3YEMBIX JUISL ux|
OBITOBOM u UaeHTU(DHUKAITAN B ObITY u
IIPOU3BOJICTBEH IPOMBIIIJIEHHOCTH.
HOI
JeSITEIbHOCTH
4eJI0BEKA
5 Paznen 5. | Xapaktepu3oBaTh
Kunernueckue |BAMSHUE  Pa3IMYHBIX
u ¢dakTopoB Ha
TEPMOJUHAMHUYE |pAaBHOBECHE "
CKHe CKOPOCTh XMMHUYECKHUX
3aKOHOMEPHOCT | peaKIuil
U TIpOTEKaHUs
XUMHUYECKUX
peakuuii

5 |OKO01 |[CkopocTb XapakTepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMuyeckux BIINASTHUE TEOpPETHUECKUE 3aJaHusl Ha aHau3
IIK 5.1 |peakumii. KOHIIEHTpaLHuu ¢bakxTopos, BIIMSIOIIAX Ha

XHUMHUYECKOE pearupyromumx U3MEHEHUE CKOPOCTH XHUMHYECKOU

paBHOBeECHE BELIECTB U | peaKLUu.
TEeMIEPaTypbl Ha | [IpakTuko- OpUEHTHUPOBAHHBIE
CKOpPOCTb XUMHUYECKHUX |3aJaHusl Ha MIPUMEHEHUE MPUHIIUIA
peakuu Jle-IllaTense M1 HAXO0XKACHUS
XapakTepus3oBaTh
BIUSHUE  W3MEHEHUs
KOHIIEHTpaluu
BELIECTB, peakuuu
CpeJibl U

6 Paznen 6. | UccimenoBars

PactBopsl VCTUHHBIE PACTBOPHI C

3aJJaHHBIMU
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XapaKTepUCTHUKAMU

6.1 | OKO01 |Ilonsrue o |Pazimyars wucTuHHBIE |1. 3a7aYM HA MPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOpbI pacTBOpOB.
IIK IIpakTHKO-OpHEHTUPOBAHHBIE
5.1 pacueTHOe 3a/1aHUs Ha JIUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3yEMBIE B
OBITOBO W TIPOU3BOJICTBEHHOM
JIESITEJIbHOCTH YEJIOBEKa
7 | IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJIEpKaHKE (COAEpIKaHUE ITPUKIIATHOIO MOAYJIS)

OK 01
OK 02
OK 04
OK 07
K
5.1

Xumus B ObITY U
IPOU3BOCTBEH
HOM
JEATeILHOCTH
YeJIoBeKa

O1leHUBaThL
MOCJIEACTBUS OBITOBOI
U MPOU3BOJACTBEHHOMU
JIeATECIbHOCTH
YEJIOBEKA C MO3HUIHHU
9KOJIOTHYECKON
0e30macHOCTH

Keiic (¢ yderom  Oymymieit
MpOoECCHOHAIBHON JIeITEIILHOCTH )
Bo3moxknble Tembl  keiicoB: 1.
[Torennenue KJIuMaTa u
BBICBOOOK/ICHUE T'a30BBIX TUIPATOB
co ngHa okeaHa. 2. bygymme
MaTepuaibl JUIsl aBua-, MAIIMHO- U
npubopoctpoenus. 3.  HoBble
MaTepuabl TUTST COJTHEYHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
pPaCTHTEIBHBIX MPENapaToOB
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