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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOIT'PAMMbBI YUYEBHOU
JUCIHUIIJIMHBI «OYI1.06 XUMUSI»

1.1.11esqu ¥ 3212494 AU CIUTLTHHBI

dopMHUpOBaHUE y CTYIEHTOB IPEJICTaBICHHUS O XHUMHUYECKOH COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpa KaK OCHOBBI IPUHATHUS PEIICHUN B KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOTO MOBEJCHHS B IPUPOIHON Cpee.

3agauu AMCUMIVIMHBI:

1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
IPOLIECCOB U SIBJIEHUI B OKPY’KaIOIIEH Cpele, LETOCTHON HAay4HOM KapTHHBI MHpA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBIATH (HOPMYJBI HEOPTaHHMUYECKUX W OPTraHuYEeCKUX
BELIECTB, YPABHEHMS] XUMUYECKUX pEaKLUUi, OOBSCHATh UX CMBICI, UHTEPIIPETUPOBATD
pe3yNbTaThl XUMHUECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEAEHUS  NPOCTEHIINX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX  HCCIEIOBAaHUM C  COOJIIOJIGHUEM TMpaBuil  OE30MaCHOTO
oOpalleHus C BEIIeCTBaMH U JIabOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMUYECKOTO XapakTepa W3
pa3IMYHBIX UCTOYHUKOB,;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH TIOCTEACTBUS CBOECH NIEATEIHHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MOHMMAHNWE 3HAYUMOCTH JOCTH)KCHUN XMUMHUYECKON HAyKH U

TEXHOJIOTUM VISl pa3BUTHUS COIIMATIBHON 1 TTPOU3BOICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon n Ili1anupyeMble pe3yabTaThl OCBOCHHUS AUCHUILIMHBI

HAUMEHOBAHU

e
¢popmupyemsbl Oomue JAucuMmimHapHbie

X
KOMIIETCHIIUH
OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIAQJETh CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIIOYACT:
Bribupats - TOTOBHOCTb K TPYyIy, OCO3HaHHE LIEHHOCTH | OCHOBOINOJIAralone MOHATHS (XMMUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
CIOCOObI MacTepCcTBa, TPYA0II00UE; 000104Ka aToma, s-, p-, 0-3JIeKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYJIa,
pelleHus 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JCATEIBHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHMCIEHUS, XUMHUYECKas
npodeccuoHan | TEXHOJIOTHYECKON u COIIMAJILHOM | CBSI3b, MOJb, MOJISIPHAsE Macca, MOJIAPHBIA O0bEM, YIJIEpOJIHBIA CKEIET,
BHOMU HaNpaBICHHOCTH, CHOCOOHOCTh WHUIMMPOBATH, | GYHKLUMOHAJbHASA TPYINA, PAJUKal, U30MEpUs, U30MEpPbI, TOMOJIOIMUYECKHI
JEATEIbHOCTH | IUIAHUPOBATh M CAMOCTOSITEIBHO  BBINOJHATH | Psill, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOI- U a30TCOACPKALINE COCAUHEHUS,
IIPUMEHUTENIbH | TAKyIO JESTEIBHOCTD; OMOJIOTMYECKHU aKTHBHbBIE BellecTBa (YIVIEBOABI, >KUPBI, OENKK), MOHOMED,
0 K Pa3JIM4HbIM | - HHTEpeC K pa3IMYHbIM chepam | monuMep, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,
KOHTEKCTam npoecCHOHATLHOMN 1eATENIEHOCTH, KpUCTAJUINYECKasl pelleTKa, TUIbl XUMHYECKHX PeaKIHUi (OKUCIUTENIBHO-

OBinajgeHne  YHMBEPCAJBHBIMH  Y4eOHBIMM | BOCCTAHOBUTEINIbHBIE, SK30-U IHJIOTEPMUYECKHE, PEAKIIMU HOHHOTO OOMeHa),

MO3HABATEJILHLIMU ACHICTBUAMM:
a) 0a30Bble JOrHYeCKHeE AeliCTBHS .

- CaMOCTOSITEIILHO ¢dbopmMyaHMpoBaTh U
aKTyaJIu3upoBaTh MpoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb Cynl@CTBCHHBIﬁ MpU3HAK WX
OCHOBaHUSl [UIsl CPaBHEHHUA, KiIacCU(UKAIMU H
00001IeHMS;

- OmpeneNsTh I[eNu JAeSTeIbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,
- BBISBJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHTh KOPPEKTUBBI B  JIEATEIHHOCTH,
OICHUBATH COOTBCTCTBUC PE3YJLTATOB 1CIIAM,

3aJaBaTb

pPacTBOP, DIEKTPOJIUTHI, HEIIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS TUCCOLUALN,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKIIMH, XUMHUYECKOE
paBHOBecHE), TEOPUM M 3aKOHbI (TEOpUS XMMHUYECKOIO CTPOCHHUs
oprannueckux BemectB A.M. byTinepoBa, Teopusi 3JIEKTPOIUTHYECKON
qucconuanuu, nepuogndeckuil 3akon [[.1. Menneneesa, 3aKk0H coXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BbIK XUMHUH, (PAKTOIOrHUECKHE
CBEJIEHHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU U O€30MaCHOM HCIOJIb30BaHUHU
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BEUIECTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEII0BEKA,

- yYMETh BBISABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aUMOCBS3b H3YyYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TIOHATHUSA IIPU ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPAILCHHN;
BBIBIIATH ~ B3aMMOCBSA3b  XMMUYECKMX  3HAHUW C  MOHATHAMU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;




OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIICHUE MIPU PELICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HCCJIeI0BaATEIbLCKHE HeiiCTBUS:

- BJIAJIETh HABBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN
u MIPOEKTHOM NeSITeNIbHOCTH, HaBbIKaMU
paspereHus mpooieM;

- BBIBJIATH NPUYMHHO-CIIEACTBEHHBIE CBSI3U H
aKTyaJIU3UpOBaTh 3a/1auy, BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HAXOAHTh apryMEHTBI TUIST
JTIOKa3aTelIbcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- AQHAJIM3UPOBATH TOJYUYEHHBIE B XOJE PEIICHHS
3a/laydl Pe3yJIbTaThl, KPUTHYECKH OICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

- yMETh MHTErpUpPOBaTh 3HAHMUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIIBUIaTb  HOBBIE  WJIEH,
OpUTHHAJILHBIC TTOXO0/bI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJb30BAHMS B
IT0O3HABATEILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

- yYMETb UCHOJb30BaTh HAUMEHOBAaHUS  XUMHYECKUX  COCAMHEHUN
MEXIYHApOAHOTO COI03a TEOPETHUECKOM M MPUKIAJHOM XUMHH H
TpUBHAJIbHbIE Ha3BaHUS BaKHEUILINX BELECTB (3TUJICH, alleTUIIEH, ININLEPHH,
¢benon, Qopmanpaerun, yKCycHas KUCIOTa, [UIMLMH, YrapHbBIA ras,
YIJIEKUCIBIN a3, aMMHaK, raleHasl U3BeCTh, HeraleHasi U3BeCTb, [IUThEBas
colla U APYTUX), COCTaBIATH (POPMYJIbl HEOPTaHMYECKUX M OPraHUYEeCKHX
BEIIECTB, YpPaBHEHHUS XUMHUYECKUX peakUui, OOBICHATh MX CMBICH;
MOATBEPKIaTh XapakTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3aIIUCAMU YPaBHEHUN XMMHUYECKUX
pEeaKInii;

- YMETh YyCTaHaBJIUBAaThb IPUHAJUIEKHOCTb H3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIECTB K OMpEENIEHHBIM KJIaccaM M TpyIaM COSAHMHEHUIA,
XapaKkTepu30BaTh WX COCTAB M Ba)KHEMILIME CBONCTBA; ONPEIEISTH BUIbI
XUMHYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METAaJUIMYecKas, BOJIOPOAHAs),
THUIBI KPUCTAUTUMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIINPOBATH XUMUIECKUE
peakuuu;

- chopmupoBaTh MNpEACTABICHUSA: O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MMpA, POJIM XUMHH B IO3HAHUM SIBICHUHN
OpUpPOAbl, B (OPMHPOBAHHHM MBIIIIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOJUMON JJIsl pEeHIeHUs] TPaKTHYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MPUPOIHOM CPeJE;

- yMeTb HPOBOJIUTH pacyeThl M0 XUMHUYECKUM (GOpMyIaM U YpaBHEHUSIM
XUMHYECKUX peakIuid ¢  HCHOJb30BaHHWEM  (PU3MUECKMX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; MCIOIb30BaTh
CHUCTEMHBIE XMMMUYECKNE 3HAHMS JUISl NPUHATUSA PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpencTBa
TTOMCKa,
aHajau3a u

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTh MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOM MpPaKTUKH,
OCHOBAHHOTO Ha aore KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B

- yMeTh IUIAaHUPOBaTb U  BBINOJHATh XUMHYECKUH  HIKCHEPUMEHT
(mpeBpalieHusi OpPraHUYECKMX BEIIECTB IPH HAarpeBaHUH, TOJTy4YEeHUE
STWJIEHA U M3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKLIMU Ha aJIbJETU[IbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus ONKOB IpU HarpeBaHHH,
LBETHbIE pEaKIHH OEJNKOB; NPOBOAUTh pEaKIMM HOHHOTO OOMeHa,
OIIPEJIeNIATh CPEY BOAHBIX PACTBOPOB, KAUYECTBEHHBIE PEAaKIIMU Ha CyJbdart-,




UHTEPIIPETANN
1 uHdopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

IIOJIMKYJIbTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKON
KYJbTYpbl KaK CpPEICTBAa B3aUMOJECHCTBUS MEXIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAHME ILEHHOCTH HAY4YHOM JAEITEIBHOCTH,

TOTOBHOCTb ~ OCYWIECTBIISATh ~ INPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIESITEIIBHOCTD
MHAWBUYaIbHO U B IPYIIIIE;

OBinajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMU J1efiCTBUAMM:

B) padoTa ¢ nHdopmManmeii:

- BJaJIeTh HAaBBIKAMU MOJY4YeHHs] WHPOpMALUU U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaAMOCTOATCIIbBHO
OCYIIECTBISTH MOUCK, aHAIU3, CUCTEMATU3AINIO U
MHTEPIpETani0 WHPOPMAIIUN PA3JINYHBIX BHJIOB
1 (hopM IpeCTaBICHNUS;

- co3[aBaThb TEKCTbl B Pa3JIMYHBIX (Qopmarax c
y4€TOM Ha3HauyeHus HHGQOpMALUU U LENEeBOH
ayUTOPUHU, BbIOWpas ONTUMAIbHYIO (GopMy
MMpCACTABJICHUA U BU3YyaJIM3alluH;

- OLEHUBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMallUM, €€ COOTBETCTBHE MPAaBOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaMm;

- HCMOJB30BaTh CPEACTBA WH(OOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PpELICHUHU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  337ad C  COOMIOJeHHEM
TpeOOBaHUMN PrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
OTUYECKUX  HOPM, HOpPM  HWHGOPMAIMOHHOU
0C30IMacHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHHMS U 3AIIUATHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

KapOoHaT- W  XJIOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  peuaTh
JKCIIEpUMEHTANIbHBIE 3afaun 1o TemMaM "Mertamisl" u "Hemertamel") B
COOTBETCTBUHM C TPAaBHJIAMU TEXHHUKH O€30MAaCHOCTH MpHU OOpamieHuu C
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYJOBAHHEM; MPEICTABIATh PE3YJIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTa B (DOpMe 3amicH YPaBHEHH COOTBETCTBYIONINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMETh AaHaTU3UPOBATh XUMHYECKYI0 HWH(MOpMAIMIO, TOIyYaeMyr WH3
pa3HbIX UCTOYHHUKOB (CpencTB MaccoBod uHopMmanuu, cetb MHTepHeT u

JpyTHE);
- BJIag€Tb OCHOBHBIMH MCTOAaMHU Haquoro IIO3HAHHUA BCUHICCTB U

XUMUYECKUX  fABJICHMM  (HAONMIoIeHHe,  HU3MEpPEHHE,  IKCIIEPUMEHT,
MOJICIIMPOBAHUE);

- YMETh MPOBOJUTH pacdeThl MO XUMHYECKUM (opmyliaM U ypaBHEHUSIM
XUMUYECKUX  pEaKIuid ¢  UCHOJIb30BaHWEM  (U3MYECKUX  BEJIWYMH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCJIOBUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS ISl NPUHATUS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTD K CaMOpPa3BUTHIO, | - YMEThb IUIAHUPOBaTh U  BBINOJHATh XUMHUYECKUM  SKCHEPUMEHT
DddekTuBHO CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO; (mpeBpalieHuss OpraHUYeCKHX BEIIECTB TP HArpeBaHUU, IOJYYCHHE
B3aMMOJICHCTBO | -OBJIaJICHUC HaBBEIKAMH y4e0HO- | STWJIICHA U M3yYEHHE €r0 CBOWCTB, KAYCCTBCHHBIC PEAKIIMHU HA allbJIETHIBI,
BaTh U HCCIIE0BATENIbCKOM, IMPOEKTHONM M CONMAJIBHOW | KpaXMall, YKCYCHYH KHCJIOTY; JeHaTypauus OEJIKOB TP HarpeBaHUH,
paborartsb B JIeITEIILHOCTH; [[BETHBIC pEAKIMH OCJIKOB, TPOBOJHUTH pPEaKIHMH HWOHHOTO OOMEHa,
KOJJIEKTUBE U Osiaanenue YHHBEPCAJBHBIMH | OIIPENICIISATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha Cyib(art-,
KOMAaHJIe KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH KapOoHaT- W  XJIOPUA-aHMOHBI, HA KaTUOH AaMMOHHS;  peuaTh

0) coBMecTHAas JesTeJIbHOCTD. JKCIIEpUMEHTANIbHBIE 3aaun 1o TemMaM "Mertamisl" u "Hemertamnel") B

- TMOHUMAaTh W WCHONb30BaTh MPEUMYIIECTBA | COOTBETCTBHHM C TPAaBHJIAMH TEXHHUKH O€30MAaCHOCTH TNpU OOpalieHuu ¢

KOMAaH/IHOW ¥ MHIUBUIyaJIbHON PabOTHI; BEILIECTBAMH U J1a0OpaTOPHBIM 00OPYJOBAaHHEM; MPEICTABIATh PE3YJIbTATHI

- NPUHUMATH I COBMECTHOH JIEATEIHHOCTH, | XHMHUYECKOTO IKCIIEpUMEHTA B ()OpME 3aIHCH YPAaBHEHUN COOTBETCTBYIOIIHX

OpPraHM30BBIBATH U KOOPIMHUPOBATH JIEHCTBUS MO | peakiuii U (JOpMyIHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB

€¢ JOCTIDKSHHIO: COCTaBJIATh ILIAH JICHCTBHIA,

pacnpenensaTh pojid ¢ y4eTOM MHEHHUN y4aCTHUKOB

00CYyXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

-  KOOpJIWHUPOBATh W BBIOJHATH pPabOTy B

YCIOBHSIX peanabHOro, BUPTYaJILHOTO u

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb TO3UTUBHOE CTPATETUYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYAIMIX, MPOSBISATH

TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJjasiTUBHbIMH

JefCTBHSIMU:

') NPUHATHE ce0sT M APYrUX JIOAeii:

- IPUHUMAaTh MOTUBBI U apTyMEHTBI IPYTUX JTHOAEH

MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH

Ha OIITNOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C

TTO3HIIMH JIPYTOTO YEJIOBEKa;
OK 07. B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMSA: - chopMupOBaTh MPEACTABIEHUS: O XUMHYECKOM  COCTaBIsIOIEH
CopeiicTBoBatTh | - CHOPMUPOBAHHOCTH IKOJIOTUYECKOM KYIBTYPBI, | €CTECTBEHHOHAYYHON KapTHHBI MUpPA, POJIM XWMHUU B TO3HAHUU SIBJICHHIA
COXpaHEHUIO MMOHUMAaHUE BIHSHUS COIMATBHO-DKOHOMHYECKHUX | MPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€

OKpYXKaroIIen

IIPOLIECCOB  HA  COCTOSIHME  NPUPOAHOW M

(YHKIIMOHAJILHON TPaMOTHOCTH, HEOOXOAUMOM ISl pellieHHsI MPAKTUYECKUX




cpensl, COLMAJILHOW  Cpefbl, OCO3HaHWE TIJIO0ATBHOTO | 33/1a4 M JKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO H
pecypcocOepex | XxapakTepa 3KOJIOTHYECKUX MPoOiIeM; MIPUPOJIHOM cpefe;

€HHUIO, - IUIAHUPOBAaHME M OCYLIECTBJICHHUE NCHCTBUH B | - yMETh COOJIIOJATh MPaBHJIA SKOJOTHUECKH IIEIIECOO0Pa3HOTO MOBEACHUS B
IIPUMEHSATD OKpy’Karollle cpele Ha OCHOBE 3HAHUS LieJieil | ObITY U TPYJOBOM AESITETbHOCTH B LEISIX COXPAHEHMSI CBOETrO 3/I0POBBS U
3HaHUS 00 YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA; OKPY’KaIOIlleW INPUPOJHON CpElbl; YYHUTHIBaTh ONACHOCTb BO3JCHCTBHS HA
U3MEHEHUU AKTUBHOE HENpUATHE JCHCTBUN, NPUHOCSIIMX | )KUBBIE OPraHU3MBI OIPEAEIICHHBIX BELIECTB, MOHUMAs CMBICI IOKAa3aTems
KJIMMATa, BpEJl OKPYKAIOUIEH CpeEAE; MpEIEIbHON TONYCTUMOW KOHUEHTPALIMU

IIPUHLIUIIBI - yYMEHUE MPOTHO3HPOBaTh HEOIArONpPUATHBIC

OepexIINBOro JKOJIOTUYECKHUE ITOCIEACTBUS IPEAIPUHUMAEMBbIX

MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATh HUX;

3¢ (HeKTHBHO - pacumpermne OTbITa NEeATeTbHOCTH

JICUCTBOBATh B | DKOJIOTMYECKON HAIIPABJICHHOCTH;

YPE3BBIYANHBIX | - OBJIAJICHHE HABBIKAMH y4eOHO-HUCCIIeTOBATEIBCKOM,

CUTYaLUIX IPOCKTHOU U COLMAIIBHON ACATCIIbHOCTHU,
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM
JANCHOUIIJIMHBI «XUMUWUS»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bua yueOHoii padboThl O0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI THCHUILINHBI 41
TEOPETHUECKOE 00yUeHne 14
[IPAKTUYECKUE 3aHATUS 27

B (hopMe MPaKTHYECKON OTOTOBKU 6
IIpome:xxyTounasi arrectanus (muddepeHInpoBaHHBIN 3a4eT) -




2.2. TemaTu4eCcKMi IJIAH M CO/IEPKAHUE TUCIUTIIMHBI

HaumeHnoBanue Copep:xanue yue0HOro MaTepHaJia (0CHOBHOE H NPO(deccHOHAIBLHO-0PUEHTHPOBAHHOE), 1a00pAaTOPHBIE M NPAKTHYCCKHUE O0bem ®opmupyembIe
pa3iaesioB U TeM 3aHATHSA, IPUKJIAJHOH MOAYJIb 4acos KOMIIeTeHIMH
1 2 3 4
OcHOBHOE coiep:kaHue
Pa3gen 1. OcHOBBI CTPOCHMS BelIECTBA.
Tema 1. Copep:xanue y4yeOHOr0 MaTepHaJa. 3 OK 01
Crpoene aromos CoBpeMeHHast MO/IeNb CTpOeHHst aToMa. CUMBOJIMYECKHH SI3BIK XUMHUH. XHUMUYECKUH 2JIEMEHT. DJIEKTPOHHA KOH(QHUTYpaLHs aToMa.
XUMIYCCKHX Knaccudukanuusi XUMHYECKHX DIEMEHTOB (s-, P-, d-3J1eMeHThl). BajeHTHbIC 37eKTpOHBI. BaneHTHOCTh. DNIEKTpOHHAs MPHPOIA 1
SJICMCHTOB 1 XUMHYECKOH CBSI3H. DIEKTPOOTPUIIATEIbHOCTh. BUaBI XUMHUECKON CBsA3U (KOBaJCHTHAsl, MOHHAs, MeTaJlJIMueckas, BOAOPOAHAs) U
fipupoAa crocoObI ee 00pa3oBaHus.
XUMHYECKOil cBA3U
B ToM uuHcJIe IPAKTHYECKHX, 1a00PATOPHBIX 3aHATHI. 2
IIpakTnueckoe 3ansaThe 1. PemeHue 3amaHuii Ha HCIONB30BAaHHME XMMHUYECKON CHMBOJIMKM M Ha3BaHMH COEIUHEHUH IO
HOMEHKJIAType MEXIyHapOAHOTO COI03a TEOPETHUECKOW M NPHUKIATHON XMMHUHM M TPUBHAIBHBIX Ha3BaHMH U1 COCTaBJICHUS
XUMHUUYECKHX (POPMYJI JBYXaTOMHBIX COCAMHEHUH (OKCHIOB, CYIb(OUIOB, TUIPHUAOB U T.II.) U APYTHX HEOPTAaHUYECKUX COCTUHEHUMN 1
OTZEbHBIX KJIaCCOB.
IIpakTnueckoe 3ansaTue 2. [[pakTrueckue 3aaHusl Ha YCTAHOBJIEHUE CBA3M MEXAY CTPOCHHUEM ATOMOB XUMHUYECKHUX 3JIEMEHTOB U
NEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B COOTBETCTBUU C MojoxeHueM lleproanueckoit 1
CHUCTEMBI.
Tema 2. Coaep:xxanue yueOHOT0 MaTepHaJia. 2 OK 01
Ilepnoguueckuii Ilepuonuueckas cuctema xumudeckux saemeHToB JI.M. MenneneeBa. ®dusmueckuilt cmbicn Ilepuoanyeckoro 3akona .. 1 OK 02
3aKOH M Tabiuna MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB B
.. Menneneena COOTBETCTBUU C TOJIO)KEHHUEM XUMHUYECKOro 3jieMeHTa B [lepumonnueckoil cucreme. MUpOBO33pEeHUECKOE M HAYYHOE 3HAUYEHUE
[Mepuoanueckoro 3akona /.M. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKphITHE HOBBIX XUMUYECKUX JJIEMEHTOB.
B ToM 4ucae B popMe NpakTHYECKOH NOATOTOBKH 1
IpakTnyeckoe 3aHsATHe 3. PemeHne NpakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKHUX 3aJaHHMN Ha XapaKTepH3aIHI0 XMMHYECKHX
aJIeMeHTOB «MeTaJuinyecKkue / HeMeTaJUIMueCKHe CBOWCTBA, 3JIEKTPOOTPUIIATEIbHOCTh XUMHYECKUX AJIEMEHTOB B COOTBETCTBHHU C 1
HX 3JIEKTPOHHBIM CTPOEHHUEM U I0JIOKEHUEM B IEPUOAMUYECKOHN crucTeMe XUMHUYeCKUX 3nemMeHToB .M. MenneneeBa»
Pa3gen 2. Xumuyeckue peakuum.
Tema 1. Tunst Copep:xanue y4eOHOro MaTepuaJa. 4 OK 01
XUMHUYECKHUX Knaccuukanuss v THIIBI XUMHYCCKHX PEAKIMA C YYaCTHEM HCOPraHMYECKUX BellecTB. KOIMYECTBCHHBIC OTHOWICHHS B XUMUH.
peaxmmi OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PacCUeThl M0 YPaBHEHUSM XUMHUECKUX peakiuil. Mojib Kak eIMHUIA KOJIUYEeCTBa
BemiecTBa. MomnspHas Macca. 3aKOHBI COXPAaHEHHSI MacChl M SHEPTHH. 3aKOH ABOraapo. MosspHbIii 00beM razoB. OTHOCHUTEIbHAS 1

IJIOTHOCTh Ta30B. Peakiuu KOMIUIEKCOOOpa30BaHUSI ¢ y4acTHEM HEOPTaHWYECKHX BEIIeCTB (Ha MpUMEpPe THAPOKCOKOMILIEKCOB
[IMHKA U QJTFOMUHHS).
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B TOoM unciae NMPAKTHYECKUX, naﬁopaTopHux 3aHATHM.

IIpakTHuyeckoe 3ansTne 4. CocraBieHHE YpPaBHEHUH peakuuil COCIMHEHUs, pa3JIOKEHUs, 3aMeIleHHs, oOMeHa. YpaBHEHHUS
peakuuii ropeHusi, HOHHOTO 0OMEHa, OKHCIIEHUs-BOCCTAHOBIICHUSI.

Pacyer KONMMYECTBEHHBIX XapaKTEPUCTUK HMCXOIHBIX BELIECTB M MPOAYKTOB peakIMH. PacdeT KOIMUECTBEHHBIX XapaKTEPUCTUK
NPOJYKTa PEaKUM COEIUHEHHs, €CIM OJHO M3 BEIIECTB AaHO B M30BITKE W/WIM COIEPKUT NpuMmecH. Pacuer mMaccoBod nim
00BEMHOI 70NN BBIXOJA MPOMYKTA PEAKIUU COSAMHEHUS OT TEOPETHUYECKH BO3MOXHOTO. Pacder 0OBEMHBIX OTHOIIEHHH Ta30B.
Pacuer macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOLYKTA PEAKIMH, €CIIH OJHO M3 BEIIECTB JaHO B BHIE PAacTBOpa C ONPEAEICHHOMN
MAacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA.

HpaKaneclcoe 3aHsATHE 5. YPaBHeHI/I}I OKHCIIeHUs-BoccTaHOBIIeHH. CrerneHp OKUcICHUSA. OKHCIHTENb M BOCCTAHOBUTEIIb.
OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC pe€akouu B Ipupoa€c, NPOU3BOACTBEHHBIX IIPOHECCAX U JKUZHEACATECIIbHOCTH OPraHNu3MOB.

[pakTunyeckoe 3aHaTHE 6. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHEIHN MOTEeHIMAN cpensl. CocTaBleHHEe W YpaBHUBAaHUE OKUCIUTEIHHO-
BOCCTAHOBHTENFHBIX PEAKIUil METOMOM 3JCKTPOHHOTO OanaHca. THUNMHWYHBIE HEOPTaHWYCCKHE OKHUCIUTEIH W BOCCTAHOBUTEIIH.
DJIEeKTPOIH3 PaCTBOPOB M PACIUIABOB COJICH.

Tema 2. Copep:xanue y4eOHOr0 MaTepHaJa. OK 01
INEKTPOMMTHIECKAS Teopus 3nmeKTpomUTHYECKON auccoruanud. Peaknum woHHOro oOMeHa. CocTaBieHHE peaknuii HOHHOTO OOMEHa ITyTeM OK 04
Aucconnanus u COCTABJICHHUS HX TOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHHIL.
HOHHBII 00MeH T'wapoinns coseii. 3HaueHHe THAPOIN3a B OHOJOTHYECKUX 0OMEHHBIX mpoleccax. [IpuMeHeHre THAPOJIM3a B IPOMBIILICHHOCTH.

B ToM yuciie npakTHYecKHX, 1a00PaTOPHBIX 3aHITHIA.

[pakTtuyeckoe 3ansaTue 7. VccnenoBanue cpensl pacTBOPOB CoJiei, 00pa30BaHHBIX CHIBHBIMHA M CIAOBIMH TIPOTOIUTAMH, U HX

peakluii ¢ paCTBOpaMu IIeJI04H, ¥ kapOoHata HaTpusi. CocTaBieHHE peakIui THIPOIN3a COJIEH.
Paspnen 3.Ctpoenne 1 CBOICTBA HEOPraHMYECKHMX BellleCTB
Tema 1. Conep:xanue yueOHOro MaTepuaJa. OK 01
Knacendukarus, [Ipenmer Heopranudeckoit xumun. Knaccnpukanus HeopraHnIeckux BemecTB. [IpocTrie u citokHbIe BenecTBa. OCHOBHBIE KITACCHI OK 02
HOMCHKJIaTypa 1 CJIO)KHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJH). B3aMMOCBSA3b HEOPTaHMYECKUX BEIIECTB. ATpETaTHBIC COCTOSHHS
CTpOCHHE BemecTBa. Kpucrammnueckue W aMop(HBIE BemlecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJSApHas, HMOHHasd,
HEOPTaHUYECKUX METa/UTNYeCKast). 3aBUCUMOCTh (PM3HMUYCCKUX CBOWCTB BEMICCTBA OT THIIA KPUCTAUIMYECKON PEIICTKH. 3aBHCUMOCTH XHMHUYECKOU
BEIIIEeCTB AKTUBHOCTH BEIIECTB OT BUJa XUMUIECKON CBS3H U THUTIA KPUCTAJUINIECKON pemeTkh. [IprauHbl MHOTOOOpa3usl BEIIECTB.

B ToM uncie MNPAKTUY€CKUX, .]'IaﬁopaTOprlX 3aHSATHH.

IMpakTuueckoe 3aHaTue 8. PemieHne NpakTHYECKUX 3aJaHUN MO KiIacCH(UKAIMU, HOMEHKIATYpe M XUMHYECKHM (opMyiam
HCOPraHMYCCKUX BEIICCTB pPa3IMYHBIX KJIACCOB (HaSBIBaTB U COCTaBJIATH (bOpMyI[I)I XUMHUYECKUX BCHICCTB, OIPEACIIATH
TIPUHAJIEKHOCTD K KJ1accy).

IMpakTuyeckoe 3ansaTue 9. Pemenue 3amaq Ha pacyeT MacCOBOM JT0JIM (MACChl) XUMUYECKOTO 3JIEMEHTA (COSAMHEHHUS) B MOJIEKYJIe
(cmecn).

IMpakTnyeckoe 3ansatue 10. Mictounnkn xumudeckoi nHGopmariu (HaydHas 1 yueOHO-HaydHas JIMTEpaTypa, CPEACTBA MAaCCOBOM
nHpopmanuu, cetb UnTepHeT 1 npyrue). [lonck nHGOpManuu Mo Ha3BaHUAM, HACHTUDHUKATOPAM, CTPYKTYPHBIM (GOpMyIiam.
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Tema 2. ®wusuxo-| Coaep:kaHue ydeOHOro MaTepuasa. OK 01
XUMUYECKME CBOMCTBA [Mertamnbl. OOmue (pU3MUecKHe ¥ XMMHYECKHe CBOIcTBa MeTamioB. CrocoObl MONydeHUs. 3HAYE€HHE METAIOB M HEMETAJIOB B OK 02
HEOPTraHMYECKUX TIPUPOJIC ¥ JKU3HEICITEIHHOCTH YelIOBeKa M OpraHu3MoB. Koppo3us MeTayioB: BUABI KOPPO3HUH, CHOCOOBI 3aIIUTHl METAJUIOB OT
BEIIIECTB. koppo3un. Hemeramnsl. OOmue ¢usnyeckue W XMMHYECKHE CBOMCTBAa HeMeTaoB. TunuyHble cBoiicTBa HemertayuoB [V— VII
I[Ipou3BOACTBO rpymn. Knaccugukanusi 1 HOMEHKIATypa coelMHeHHH HeMeTansIoB. KpyroBopoTsl GHOTreHHBIX AJIEMEHTOB B IPUPOJIE
HEOPraHHIECKUX XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHIOB, KHCJIOT, COJCH H Jp.).
BellecT. 3HaueHHe M |33KOHOMEPHOCTH B H3MEHEHHH CBOKCTB IPOCTHIX BELIECTB, BOAOPOAHBIX COCAMHEHUH, BBICIINX OKCH/IOB U THAPOKCU/IOB.
NpUMEHEHUE B OBITY U OOmue mpencTaBiIeHUs O MPOMBIIUICHHBIX CHOCO0aX MONyYeHHS] XUMHYECKHX BEMIECTB (Ha IPHMEPE IIPOM3BOJACTBA AMMMAKa,
Ha MPOM3BOCTBE. cepHOll KucioThl). UepHas W ILBETHas MeTaLTyprus. IIpakThdeckoe NPHMEHEHHE 3JIEKTPOJIM3a Ul TOMYYCHHUS MIECTOYHbIX,
LIEJI0YHO3EMEJIBHBIX METAJIOB U amtoMHUHUSA. CTEKJIO U CUIMKATHAs! IPOMBIIUIEHHOCTb.
IIpo6siemMa 0TX0J0B U MOOOYHBIX MPOIYKTOB.
B ToM 4uciie IpakTHYeCKUX, J1a00pPATOPHBIX 3aHATHI.
B ToMm 4uciie B popme npakTHyecKoil MOATOTOBKH.
IIpakTnueckoe 3anaTue 11. CocTaBineHHe ypaBHEHUH XUMHUYECKUX PEaKLHUil ¢ yyacTHEM MPOCTHIX U CIOXKHBIX HEOPTaHHMYECKUX
BEIECTB: METAUIOB M HEMETAJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB M aM(OTEPHBIX DJIEMEHTOB; HEOPIaHUYECKHX KHCIIOT,
OCHOBaHMH ¥ aM(OTEPHBIX T'HPOKCH/IOB; HEOPTraHUUECKHX COJIeH, XapaKTEePU3YIOLIUX UX CBOMCTBA.
IIpakTnueckoe 3aHaTHE 12. PemieHne nNpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/laHUI Ha CBOMCTBA, COCTaB, NMOIYyUYCHHUE U
0e30IMacHOe UCTIOIb30BAaHHE BAKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUUECKOM JESTEIbHOCTH YelIOBEKa
pakTuuyeckoe 3amsitme 13. VccnenoBanume Qu3MYeCKMX W XMMHYECKHX CBOMCTB METAJUIOB W HEMeTaloB. PerieHue
SKCHEPUMEHTAIBHBIX 3a]ad 0 CBOMCTBAM XHMHUYECKHUM CBOMCTBAM METAJUIOB M HEMETAJIOB, IO PACIO3HABAHUIO M MOIYYCHHUIO
COCTMHEHUI METaJIIOB M HEMETAJUIOB.
IpakTnueckoe 3ausitue 14. PemeHune npakTUKO-OPHUEHTHUPOBAHHBIX 3aJaHUN O POJM HEOPTraHWYECKOW XUMHUU B Pa3BUTHU
MEIMIUHBI, CO3JaHUM HOBBIX MaTepHanoB (B CTPOMUTENIBCTBE U AP. OTPACIAX MPOMBIIIJICHHOCTH), HOBBIX HCTOYHHKOB 3HEPTHU
(abTepHATHBHBIE HCTOYHUKY SHEPTHH) B PEUICHUH TIPOOJIEM SKOJIOTHYECKOH, YHEPTEeTHUECKON U MUIIEBON 0€30TaCHOCTH.
Pasnen 4.CTpoenne 1 CBOICTBA OPraHU4eCKUX BelleCTB
Tema 1. Copaep:xanue yueOHOr0 MaTepHaJa. OK 01
Knaccuduxarus, IlosiBieHue U pa3BUTUE OPraHUYECKOM XUMUU Kak Hayku. [Ipeamer opranudeckoil XuMuu. MecTo U 3Ha4eHHE OpraHu4eCKON XUMUU
CTPOEHHUE U B CHCTEME €CTECTBEHHBIX HayK.
HOMEHKJIATypa XUMHUYECKOe CTPOCHHE KaK MOPSIOK COSAMHEHHsS aTOMOB B MOJIEKYJE COIJIACHO MX BaJCHTHOCTH. OCHOBHBIE NOJIOXKEHUS TEOPUU
OpraHMYecKHX XUMHUUYECKOIO CTPOEHUS] OpraHyecKux coequHenuii A.M. byTiepoBa. YriiepoHblil CKeleT OpraHuYecKO MOJIEKYJIbl. 3aBUCUMOCTD
BEIECTB CBOMCTB BEILECTB OT XUMUYECKOTO CTPOEHHsI MOJIEKYJI. MI30Mepust 1 H30MepBhl.

IMonstne o ¢ynknuoHansHONW Tpymnme. Pamukan. [IpuHmMme! knaccuduKanuym OpPraHWYECKHX COSIMHEHHH. MexXIyHapoaHas
HOMEHKJIaTypa M TIPUHIMIIBI HOMEHKJIATyphl OpraHMYecKHX coenuHeHud. IloHsTne 00 a3oTcolepiKaluX COEIUMHEHHUSX,
OMOJIOrMYECKH aKTUBHBIX BelllecTBax (yIieBojax, JKUpax, OejKax 1 Jp.), BBICOKOMOJIEKYJIIPHBIX COETMHEHHUAX (MOHOMEp, MOJIUMeEp,
CTPYKTYPHOE 3BE€HO).

B ToM 4Hc/Ie IPAKTHYECKHX, JIA00PATOPHBIX 3aHATHIA.

IMpakTnyeckoe 3anHsiTue 15. HomeHknarypa opraHMYeCKHX COCTUHEHHMH OTIEIBHBIX KJIACCOB (HACHINIEHHBIC, HEHACHIIIICHHBIE W
apoOMaTUYECKHE yYTIEBOJAOPOIbI, CIIUPTHI, (EHOIBI, ATbETH b, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)
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[pakTnyeckoe 3anaTHe 16. CocTaBieHNe MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPTaHHYECKUX BEIIECTB OTICIHHBIX
KJIaCCOB, HCIIOJB3YSl UX Ha3BaHUS 110 CHCTEMAaTH4YeCKOW W TPUBHAILHOW HOMEHKJAType (ITWIICH, aleTHIICH, INIMIEpHH, (eHo,
(opManbaeru, yKcycHasi KHCJIOTa, TIIHIUH).

IIpakTuyeckoe 3ansTHe 17. Pacuers nmpocreiinieii popMyibl OpraHMIECKOH MOIEKYJIbI, HCXOS U3 3JIEMEHTHOTO cocTasa (B %)

Tema 2. CpoiicTBa
OpPTaHUYECKHUX
COEIMHEHU I

Copaep:xanue yueOHOro MaTepuaJja.

®u3nKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTIENBHBIX KIacCOB (OCOOEHHOCTH KIIaCCU(HMKALUKM U HOMEHKIATYPbI
BHYTpPHM KJlacca; TOMOJIOTHYECKHH psii M oOmas Qopmyna; nzoMepusi; pU3MYECKHE CBOIMCTBA; XMMHYECKHE CBOWMCTBA; CIIOCOOBI
MOJIy4YeHHUs1): — IpeieTIbHbIE YIJIEBOIOPO/b! (AJIKaHBI M IIUKJIOATKAaHbI). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa
B IIPOMBIIIIEHHOCTH U ObITy. CBONCTBa IPUPOAHBIX YIIIEBOJOPOIOB, HAX0XKACHHE B IPUPOJE U NPUMEHEHHUE aIKaHOB;

— HempelenbHbIe (alKCHbI, aNKHHBl W aJKaJUeHb]) W apOMaTHYECCKHE YIIEBOAOPOAbl. [ OpeHHe ameTmneHa KaK HCTOYHHK
BBICOKOTEMIEPATYPHOT'O TNIAMEHH ISl CBAPKH M PE3KH METAJLIOB.

CBolicTBa OPraHNYECKHX COCIMHEHNH OTAEIbHBIX KJIACCOB:

— KHCJIOPOJCOZIEpKAIINE COCAWHEHUsI (CIUpTHl M (PEeHOIBI, KapOOHOBBIC KHCIOTHI M 3(HPBI, albJAETUABI U KETOHBI, XKHPBHI,
yraeBonsl). IIpakTHueckoe MpPUMEHEHHE STWICHIVIMKONS, TiuiepuHa, ¢eHona. [Ipumenenwe dopmanpiaernia, aneTanbIeruja,
YKCYCHOM KHCIOTHI. MBLIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MoIoIIe CBOHCTBA MbLIa;

— a30TcoJep)Kalle COSAMHEHUS (aMUHBI W aMHHOKHCIOTHI, O€nkw). BBICOKOMOJIEKYISIpHBIE COSIMHEHUsS (CHHTETHYECKHE H
OMOJIOrNYecKU-aKTHBHbIE). MOHOMEp, MONUMEp, CTPYKTypHOEe 3BeHO. [lonmMmepu3anusi STHIeHa Kak OCHOBHOE HAIpaBIICHUE €ro
Hcronb30BaHus. 'eHeTHyecKas cBI3b MEX/y KJIaCCaMU OpPraHMYEeCKHX COSAUHCHHH.

B ToM 4uciie npakTHYecKHX, J1a00PATOPHBIX 3aHATHIA.

IIpakTnueckoe 3ansitne 18. CBoiicTBa OpraHWYECKUX COEAMHEHMH OTIENBHBIX KIaccoB (TpHUBHAIBHAS M MEXAyHApOIHAS
HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJYUYECHHS): MpeAeibHble (IKaHbl M LUKIOANKAHBI), HEIpenesbHble (aJIKeHBI,
QIKUHBI U aJIKa/INCHBI) 1 apOMaTHYECKUE YTIEBOIOPOAbI, CIIUPTHI M (hEeHOIBI, KAPOOHOBBIE KHCIIOTHI U 3(UPHI, aIbIETUIbI U KETOHBI,
aMHHBl M aMHUHOKHCIIOTBHI, BBICOKOMOJIEKYJISIpHBIE COEAMHEHHs. 3aJaHHs Ha COCTAaBJICHHE YpPaBHECHMH XMMHUYECKHX PpEakIui c
y4acTHEM OpPraHMYECKHUX BEIIECTB HA OCHOBAHMH UX COCTaBa M CTPOCHUS

IpakTnueckoe 3ausitue 19. CocraBieHue cxeMm peakiui (B TOM dYHCIE MO MPEAJOKEHHBIM I[EMOYKaM MPEBpAIEHUH),
XapaKTepU3YIOMUX XUMHYECKHE CBOWCTBA OPraHHYECKUX COEAMHEHHMH OTAEIBHBIX KJIACCOB, CIIOCOOBI MX MOJYYEHHS W Ha3BaHUE
OPraHNUYECKUX COCAUHEHUN 110 TPUBUAIBHON WIN MEXIYHAPOAHON CUCTEMAaTUUYECKOW HOMEHKIIATYPE.

IIpakTnyeckoe 3ansaTue 20. «IIpeBpameHns opraHNYeCKUX BELIECTB NMPU HarpeBaHUM». llomydeHue ITHICHA W U3y4YCHHE €ro
CBOHCTB. MoienpoBaHue MOJICKYJI U XUMUYECKHUX MPEBPALICHUH Ha IPUMEpe 3TaHa, STHIICHA, alleTHIICHa U Jp.

OK 01
OK 02
OK 04

Tema 3.
Unertudukanms
OpTaHUYECKHUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHUE B
OBITOBOH U
MIPOU3BO/ICTBEHHOU
eI TEILHOCTH
YyeJIoBeKa

Coaep:xanue yueOHOro MatepuaJa.

buooprannueckue coemuneHus. [IpumeHeHre u OHOJIOTHYECKasl pOJib YrieBoJoB. OKHUCIEHUE YTJIEBOJAOB — WUCTOYHHK IHEPTHH
JKUBBIX OpraHn3MoB. O0JacTu MIPUMEHEHUST aMUHOKHCIIOT. [IpeBpaiieHust OSIKOB MUIM B Opranu3me. buosorndeckue QyHKIIUH
OenkoB. buosornueckue QyHKIMHU KHUPOB. POJb OpraHMYeCKOl XUMHU B PEIICHHH NPOOJeM JHEPreTHUECKOW 0e30macHOCTH, B
Pa3BUTUM MEIUIIMHBI, CO3JIaHWM HOBBIX MaTE€pHAOB, HOBBIX HCTOYHHKOB DHEPTUU (aJIbTEPHATHBHBIE HCTOYHHKH DSHEPTHH).
OnacHOCTh BO3JIEHCTBUS HA KUBBIE OPTaHU3MbI OPTaHUYECKUX BEIIECTB OTIENBHBIX KJIACCOB (YTIEBOIOPOIBI, CIIUPTHI, (HEHOJIBI,
XJIOPOPTaHUYECKUE MPOU3BOIHBIC, AJTBACTHIIBI U JIP.), CMBICI ITOKA3aTeNsl MPEJICIEHO JOYCTUMOH KOHIICHTPAIIHH.

B ToM umHciIe IPAKTHYECKHX, 1a00PATOPHBIX 3aHATHIA.

B ToMm 4uciie B popme npakTuyecKkoii NOATOTOBKH.

OK 01
OK 02
OK 04
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IIpakTnueckoe 3ansaTue 21. Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU IO COCTABJICHUI0 XHUMUYECKUX PEaKIHii,
OTPAXKAIOMIMX XHMHUYECKYI0 aKTUBHOCTh OpPraHMYCCKHX COCIUHCHUN B PAa3IUYHBIX cpegax (MPHUPOIHBIX, OHOJIOTUYECKUX,
TEXHOTEHHBIX ).

IpakTHyeckoe 3aHaTHe 22. [[pOM3BOACTBO OPraHUYECKHUX BEIIECTB: MPOM3BOICTBO METaHOMA, nepepadboTka HehTH. [lommaTrneH
KaK KPYMHOTOHHR)KHBIA MPOAYKT XUMHUYECKOTO MPOU3BOACTBA. [IpuMeHeHne 3THiaeHa. [Ipou3BOJCTBO U NMPUMEHEHHE KaydyKa W
PE3HUHBL.

IpakTnyeckoe 3ansaTHe 23. CHHTETHYECKHE U HCKYCCTBEHHBIC BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHUeCcKOe HCITOJIb30BaHNE
BOJIOKOH. CHHTETHYECKHE IUICHKH: H30JSIIWSA IS MPOBOIOB, MEMOpaHBI MJs OIPECHEHWS BOMIBI, 3alIUTHBIC IUICHKH JUIS
aBTOMOOWIICH, IUTACTBIPH, XUPYPrHYECKHE MOBS3KH. HOBBIE TEXHOJOTHHM JajJbHEUIIET0 COBEPIICHCTBOBAHUS IOJIMMEPHBIX
MaTepHaJoB.

IIpakTnueckoe 3aHsaTHe 24. Poimp opraHuyeckoil XMMHM B pEIICHHH IMPOOJIEM SHEpreTHueckoil 0e30MacHOCTH, B pPa3BUTHU
MEIMIUHBI, CO3AaHUU HOBBIX MaTepHalIOB, HOBBIX HICTOUHUKOB 3HEPTHH (aJIbTepHATUBHBIC HCTOUHUKU SHEPTHH).

Paznea 5. Kunernueckne u TEPMOIUHAMUYIECCKUE 3AKOHOMEPHOCTH IMPOTCKAHUA XUMHYE€CKUX peammﬁ

Tema 1. Ckopocts| CoaepxxaHue yueGHOro MaTepuasa. OK 01
XUMHMECKUX PCARIUH. [ CropocTh peakiuu, €€ 3aBUCUMOCTb OT PasMYHBIX (HAKTOPOB: MPUPOIBI PEATMPYIOIIUX BELIECTB, KOHIIEHTPAIUH PEarHPyIONIUX OK 02
Xumuaeckoe BEIECTB, TEMIIEPaTypbl W IUIOMATU PEaKIHOHHOW TOBEpXHOCTH. TeruoBble 3((GEKThl XUMHUUYECKHX pEakUuid. OK30- U
paBHOBECHE 9HJOTECPMHUYECKHUE, pEaKIIUH.
OOpatuMocTh peakuuil. XWMHYECKOe PaBHOBECHE W €ro CMELICHHE IOA JCHCTBHEM pa3NMYHBIX (HaKTOpoB (KOHIEHTpaLus
peareHTOB WM NPOAYKTOB PEakIMH, TaBJICHHE, TEMIIEpaTypa) JUIl CO3JaHUS ONTHMAJIBHBIX YCIOBHH NPOTEKaHMS XHMHYECKHX
npoueccos. [Tpuniun Jle HlaTense.
B ToM 4uciie mpakTHYeCKHUX, J1a00PATOPHBIX 3aHATH. OK 01
[pakTnyeckoe 3ansaTHE 25. AHAMN3 (PAKTOPOB, BIUSIOMINX Ha U3MCHEHHE CKOPOCTH XUMHUYECKOH PEAaKIWH, B T.4. C TO3UIHH OK 02
9KOJIOTUYECKH IeJIECOO0pa3HOTrO TOBEJCHUS B OBITY M TpPYJIOBOW AEATEIHHOCTH B LEJSAX COXPAHEHUS CBOETO 310pOBbS M
OKpY>Karollel NMpHUPOAHON cpenbl. PerieHne NpakTHKO-OPHEHTHPOBAHHBIX 3a/laHMi Ha mpuMeHeHue npunHnuna Jle-Illatense mis
HaXOXJICHUSl HAIPaBJICHUS CMEIICHUS PAaBHOBECHS XHMHYECKOW peakiMd U aHaiu3 (akTopoB, BIHMSIONIMX Ha CMEICHHE
XHUMHUYECKOTO PaBHOBECHS
Paspnen 6.PacTBopsl
Tema 6.1. Conep:xanue yue0OHOro MaTepuaJa. OK 01
ITousaru TBOpax
0 € 0 pacTsopa PactBopel. CrocoObl TIPUTOTOBJICHHST PACTBOPOB. PacTBopuMocTh. MaccoBast 707 pPacTBOPEHHOTO BelecTBa. lIpenenbHO OK 02
OK 07

JOIMYCTUMBIC KOHIECHTpaMM ©W HX HCIOJB30BAHHUEC B OICHKE 9KOJIOTHUECKOH  0e30IMacCHOCTH. HpaBHna OKOJIOTHYCCKH
uenecoo6pa3H0ro IIOBCICHHS B 6I)ITy u pr,HOBOﬁ JACATCIBHOCTH B LECIAX COXPAHCHUS CBOCTO 3JOPOBb U Oprma}omeﬁ HpHpOﬂHOfI
CpCabl; OIIACHOCTH BOBﬂCﬁCTBHH Ha KMBBIC OPraHU3Mbl OIPCACJICHHBIX BEHICCTB.

B ToMm yuciie B popme npakTHYECKOH IOATOTOBKH.

IIpakTHyeckoe 3ansitne  26. PemeHne NpPakTHKO-OPUEHTHPOBAHHBIX PpACUCTHBIX 33/laHMH Ha JWCIIEPCHBIE CHCTEMBI,
UCTIONIb3YEMBIE B OBITOBOM M ITPOM3BO/ICTBEHHOH JEATEIBHOCTH YEJIOBEKa, C TIO3UINI SKOJIOIHYECKOH 0e3011acHOCTH TTOCIEICTBUI U
I'PaMOTHBIX pelIeHUH pobIIeM, CBI3aHHBIX C XUMHEH.
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Pa3znen 7.Xumusi B ObITY U POU3BOJACTBEHHOI 1eSITeIbHOCTH YeJI0BEKa

OK 01

Tema 7.1. Xumus B Coaep:kanue y4e0HOr0 MaTepUaJa. 2 OK 02
ObITY 1 — — — — OK 04
NPOH3BOJICTBEHHOI Hogeiimme mocTmkeHWs XWMHUYECKOWM HAYKH M XHMHYECKOH TeXHOJNOTHH. Poip XuMuH B 00ECHEUCHHH DSKOJIOTHYCCKOMH, OK 07
JeSTeNbHOCTH SHEPreTUIeCKON M MUIIEeBOH 0e30IMacHOCTH, Pa3sBUTHHA MEIWNUHBL. lIpaBmia mowcka M aHaIM3a XUMHYSCKOW WH(POPMALIUH W3 1
yenoBeKa pa3IMYHBIX UCTOYHUKOB (Hay4YHAas W y4eOHO-HAy4YHAs JINTEPATypa, CPEICTBA MACCOBOH MH(OpMAITHH, ceTh MIHTepHET).

B ToM unciie B popMe NPaKTHUYECKOI MOATOTOBKH. 1

IpakTnyeckoe 3aHsaTHe 27. [Towick W aHANIM3 KEHCOB O MPHUMEHEHWH XUMHUYCCKUX BEIIECTB M TEXHOJIOTHHA C Y4ETOM OymyIiei

podeCcCHOHANBHON AEATEIHHOCTH 10 TeMaM: Ba)KHEWIINE CTPOUTEIbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHajbl, KPACKH,

CTEKJIO, KepaMuKa, MaTepHallbl JUIsl 3JIeKTPOHUKH, HAHOMATEepHAaJIbl, TEKCTUIILHBIE BOJIOKHA, NCTOUYHHKH YHEPTHH, OPraHUYECKHEe U 1

MHUHEpaIbHbIE YA0OpEHUs, JIeKapCTBEHHBIE BEIIeCTBa, ObIToBass xumus. 3amuTta: [IpeacraBieHne pe3ybTaToB pEIICHUS] KEHCOB B

($hopMe MUHH-IOKIIa/Ia C Ipe3eHTalUeH

Bcero 41
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITINHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHUYECKOMY 00ecnedyeHHI0
Jnsg peanuzanuy MmporpaMMbl JUCLUIUIMHBI JOJDKHBI OBITH IIPETYCMOTPEHBI CIENYIOLINE
CIEIMANIbHBIC IOMENICHUS: yIeOHbI KAOMHET XUMUH H/IIN Y4eOHON XUMUYIECKOU Tab0paTopuu.

OO6opynoBanne yuyeOHOro kaOuHera (HAIJIS/IHbIE MOCOOHUs): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJe MOJIEKYJl, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CJIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
y4eOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHuyeckue cpeacrsa 00yueHHsi: KOMIIBIOTED C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKa,
IPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C 3KPAaHOM, MYJIbTHUMEIUNHAs JO0CKA, yKa3Ka-IpPe3eHTep Ul
IIPE3EHTALAMN.

Oo0opynoBanue Jadoparopum U padovYux MecT JAOOPATOPUM: MEH3YPKH, IHUIIETKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, IPEIMETHbIE U TOKPOBHbIE CTEKJA, IUIAHIIETHI IS
KaleJIbHBIX pPeakiii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKH, PE3UHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MAIOYKH, MITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapis, 4acOBbIE CTEKIA,
JNEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBLI, CIIMUPTOBBIC TOPENIKH, CIIUYKU, MPHOOpP IJIs MOTydYeHUs
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTeIH I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XuMHuueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHbIE LIUIMIIBI; CEKyHI0MEPHI (TaliMepbl), MepHble Tpodupku (Ha 10-20 mMi) u MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BogsiHAs OaHs (WM TEPMOCTAT), CTEKISTHHBIC TTAJIOYKH; KOHHYECKUE KOJIOBI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHIUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mi), GropeTKu JuId TUTPOBaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 mu1, nabopaTtopHble W/HUIH
aHaJTUTHYeCKUe Bechbl, pH-MeTpsl, cymniabHbIN mKad, U Ap. 1adopaTopHOE 000pyL0BaHHE.

3.2. UnpopMmannoHHoe obecrniedeHHe peajnu3alui NPorpaMmMbl

1. lna peanuzanuu mnporpaMMmbl OuOIMOTEUHBIM (oHA 00pa3oBaTENbHON OpraHu3aluu
JOJKEH HMMETh IeYaTHble W/WIM AJIEKTPOHHBbIE 00pa3oBaTeiabHble M MH(YOPMAIOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JI UCMOJIb30BaHUS B 00pa30BaTEIbHOM IpoOIlecce, HE CTaplie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyeMble NeUaTHbIC U3/IaHUs N0 pean3aluy o011eo0pa3oBaTeNbHON AUCIUIUINHBI
IpEeCTaBICHbl B METOJMUYECKUX PEKOMEHIAIUAX [0 OpraHnu3alui 00y4eHusl.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA30OBATEJILHOM
T CHATIIAHBI

KOHTpOJ'IB N OLCHKAa pE€3yJIbTaTOB O6y‘leHI/I${ OCYHICCTBIIACTCA MPEIIOoaAaBaTCJIEM B IIPOLIECCE
IMPOBECACHUA IMPAKTHUYCCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHHUA, 4 TAK)XKEC BBIIIOJIHCHUA

06y‘{aIOH_[I/IMI/IC$I HHIWBUYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, I/ICCJ'IG,Z[OBaHI/II\/'I. PeBy.]'II)TaTBI O6y‘leHI/I${

OMpCACIIA0T, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATH 110 3aBCPHICHUU

N3YYCHUSA JUCHUIIIINHBI.

His popmupoBaHUs, KOHTPOJISE U OICHKH pPE3YyJIbTATOB OCBOCHUS YYEOHOW IHCIIUTUIMHBI

UCTIONIB3YETCSl CHCTEMa OIICHOYHBIX MEPONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4YeOHBIX

MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjbTaTamMu o0ydeHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o aucturuiuae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Trmut OIIeHO'le X
MeponpusTHiA
| | OcHOBHOE coepkaHme
1 Pa3nes 1. OcHoBBI ®opmymposats
0a3oBble MOHATHS U
CTPOEHUS BellecTBA
3aKOHbI XUMUH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX IJICMCHTOB U
U TIPUPOJAa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUUYECKOM CBSI3M.
CBSI3U CTETICeHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHYECKHX DJIEMEHTOB, |XUMHUYECKUX QOpMyI
MCXOJISl U3 BAJIGHTHOCTH U |ABYXaTOMHBIX CO€TUHEHUI
ANEKTPOOTPHUIIATEILHOCTH |(OKCHIIOB, CYJIb(HIOB, THAPUIOB
U T.1L.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMUYECKON CUMBOJIUKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
NPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM JIJIsI
COCTaBJICHUS] XUMHUYECKUX
(hopmys AByXaTOMHBIX
coeMHEeHU! (OKCUIOB,
CyJb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmauma J{.U. XHUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MeponpuATHI

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMUUYECKUX 3jiemeHnToB J[. 1.
MenpaeneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XAMUYCCKHX JIEMEHTOB U HX
COCIUHCHHI B COOTBETCTBUHU C
nosnoxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMI0 XUMUYECKUX
9JEMEHTOB: «MeTanyeckue /
HeMeTaIIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB

J.1. MeHnneneeBa

Pa3gen 2. XuMnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KontpoabsHnas padora
«CTpoenue BenecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peaxkuuu

1. 3agaun Ha COCTaBJICHHE
YpPaBHEHUU PEaKIUM:

— COCUHEHMS, 3aMEIICHNS,
pas3noxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
HCIIOJIb30BAHUEM METO/1a
ANEKTPOHHOTO OaaHca.

2. 3aa4n Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B 110 U3BECTHOMY KOJIHUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKIny BEIIECTB; PacCUEThI
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MeponpuATHI

Macchl (00bEMa, KOHYecTBa
BELIECTBA) IPOJYKTOB peaKkiuy,
€CIT OIHO M3 BEIIECTB UMEET
IPUMECH

2.2

DIIEKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocraBnaTh ypaBHEHHUS
XMMHYECKUX PEaKInu
HMOHHOTO 0OMeHa C
ydJacTuem
HEOPraHN4YeCKUX BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHuas pabota "Tumbl
XUMHUYECKUX peakiui'”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONiCTBa
HEOpPraHu4ecKUux
BellecTB

KontpoabHnas pa6ora
«CBoiicTBa HEOPTraHMYECKUX
BelIeCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccupunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON HOpMYIIbI TN
COCTaBJICHHE XUMHUYECKOU
(hopMyIIBI HCXOMS U3 Ha3BaHUS
BEILIECTBA 10 MEXKyHAPOAHOMN
WJIY TPUBUAIBHOU
HOMEHKJIATYPE).

2. 3amaun Ha pacyeT MacCOBOM
JIOTU (MAaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyJie (CMecH).

3. [IpakTudeckue 3a1aHus MO
KJIacCU(UKaLUK, HOMEHKIIAType U
XUMUYECKUM (PpopMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUIa XUMHUECKOMN
CBSI3U M THUTIA KPUCTAJUTMIECKOMN
pemeTKn

3.2

OK 01
OK 02

Dduznuko-xuMuueckue
CBOMCTBA

VYcraHaBiuBaTh
3aBUCHUMOCTh (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYCCKUX CBOf/iCTB OKCI/I)IOB,
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTHil
HEOPraHUYECKUX XUMHYECKHX CBOMCTB KHCJIOT, OCHOBAHH, aM(pOTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |THJIPOKCHUIIOB U COJIEH».
OT CTPOCHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, & TAK)KE TUIIA YPAaBHEHUN XUMUYECKUX PEaKIUN
KPUCTAJUINYECKON C Y4aCTHEM IIPOCTHIX U CIOKHBIX
peLeTKu HEOPraHM4YECKUX BEIECTB:
OKCH/JIOB METAJIIOB, HEMETAJIIIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJYYECHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJyYEHHE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHu4yecKux Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMs 10 COCTaBJICHUIO
OK 04 |[BemecTB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTHEM
HEOPraHUYECKUX BEILECTB,
UCIIOJIB3YEMBIX JUISl UX
UJCHTU(UKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKUX BEIECTB”
4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA cBOIiCTBa oprannyeckux («CTpoeHune u cBOMCTBA
OpPraHu4ecKux BellecTB OpPraHu4YecKHX BelecTB)
BellecTB
41 | OKO01 [Knaccuduxammus, Knaccudumnuponats 1. 3agaHus Ha COCTaBICHUE
CTpOEHHE U OpraHMYEeCcKHe BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHHUI IO TPUBUAIILHOW WJTH

OpTraHN4YC€CKUX BEIICCTB

CTPOCHUEM

MEXKYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIIATYpe.
2. 3ajmaHus Ha COCTaBJICHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHne
npocreimen Gopmybt
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTHil
OpPraHMYECKON MOJIEKYJIbI, UCXO
U3 AJIIEMEHTHOT0 cocTaBa (B %)
4.2 | OK01 |CgoiicTBa OprannyecKkux |Y CTaHaBIMBATh 1. 3ajaHus Ha cocTaBJIEHUE
OK 02 |coenuHeHmit 3aBUCUMOCTH (PH3UKO- YpaBHEHUI XUMUUYECKUX peaKLuii
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX
CTPOEHHS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKHX PEAKIINH,
WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA C y4€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PeaKuil 1
TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyerHble 3a1auu 110
YPaBHEHUSIM PEAKLUH C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas paboTa
“IIpeBpaleHyss OpraHu4ecKux
BELIECTB IPU HarpeBaHuu"
4.3 | OK 01 Nnentuduxanus HccnenoBats 1.IIpakTUKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHMYecKUX BELIECTB, [KAUECTBEHHbIE PEAKLIUN  |3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLIUN C y4aCTHEM
IIPUMEHEHNE B OBITOBON |COETUHEHHUH OTAEIbHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y TIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(DUKAIMY B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentruduxaiss opraHn4eckux
COETUHEHUN OTHEILHBIX KJIACCOB”’
5 Pa3znea S. XapakTepu3zoBathb
Kunernyeckue u BJIMSIHUE PA3JIHYHBIX
TepMoaMHAMHYecKHe |(aKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTHIA
NMPOTEeKAHUA XUMHYECKHX PeaKkuuid
XHMHUYECKHX peakuuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLICHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBecHE pearvpymoIrx BelecTB U |aHaIu3 (PaKkTOPOB, BIUAIOIIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BJIMSIHUE U3MEHEHUS npuMeHeHue npuHiumna Jle-
KoHIIeHTpauuu Bemects, |lllarenbe mis HaxoxaeHUs
peakuuu cpeasl u HaIpaBJICHUSI CMEIICHUS
TEeMIEpaTypbl HA paBHOBECUS XUMHYECKON peaKinu
CMeEIlleHNEe XUMUYECKOTO  |¢ aHaiu3 (GaKTOPOB, BIUSIOIMIUX
paBHOBECHUS Ha CMEIIEHUE XUMUYECKOTO
paBHOBECUS

6 HcciaenoBaTs HCTHHHEBIE

Pa3znen 6. PacTtBopnl PACTBOPBI C 3aJAHHBIMHA
XapaKTepUCTUKAMM
6.1 | OK 01 [TonsTue o pacrBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
IPOU3BOJCTBEHHOM ESITEIbHOCTU
YyeJnoBeKa
6.2 | OKO01 |UccnenoBanue cBoiictB |MccnenoBars husnko- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX PacCTBOPOB

Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHMe (COoep:KaHNe MPUKJIATHOTO MOTYJIs1)

7 Pa3pean 7. OuenuBath nociaeacTBHs |3amura Keica (¢ y4eTomM
Xumus B ObITY U OBITOBOI U Oyayueii npogeccuoHaAIbHON
NMPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

JAesITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

Ye10BeKa ¢ MO3M LU
IKOJIOTHYECKOMI
0e3omacHoOCTH

OK 01
OK 02

XuMus B ObITY U
MPOU3BOJACTBEHHOMN

O11eHUBaTh IMOCIEACTBUI
OBITOBOM U

Keiic (¢ yuerom Oymymieit
npodecCuoHaATbHON
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

THunel oeHOYHBIX
MeponpuATHI

OK 04
OK 07

JACATCIIBHOCTH 4YCJIIOBCKA

MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEI0BEKA C
MO3UIINI 3KOJIOrNYeCKOM
0e30IMacHOCTH

JESATETLHOCTH)
Bo3MoXHBIE TEMBI KSHCOB:
1. IloTennenue Kaumara u
BBICBOOOYKIEHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. byayiuiue matepuaisl 114 aBua-

, MAlIIMHO- ¥ PUOOPOCTPOCHUSL.

3. HoBble maTepuanbl AJist
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
PACTHTENHHBIX TPENapaToB
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NEPEYEHHh PEKOMEHIYEMOWM JINTEPATYPBI.
OCHOBHBIE UCTOYHUKMH:
1. T'a6puensa O.C. Xumus ajig npodeccuii ¥ CHeUuaIbHOCTEH TEXHUYECKOTO MpOoduiIs: y4eOHUK
IUTSL CTYJ. yapexaeHui cpea. npod. oopaszosanus / O.C.I'abpuensia, U.I'.Octpoymos. crep. M.: 13-
JaTeNIbCKUM LIEHTP «Akagemus», 2019.
2. bmunos, JI. H. Xumus: yueonuk mist CI10 / JI. H. baunos, U. JI. [lepdunosa, T. B. CokonoBa. —
2-¢ 3., crep. — Cankr-IlerepOypr: Jlans, 2021.
3. I'ycea, E. B. Xumus qisa CIIO: yue6HO-MeTonuueckoe nocodue / E. B. I'yceBa, M. P. 3uranmmu-
Ha, /1. . KynukoBa. — Kazans: KHUTY, 2019.
4. Kanycruna A. A., Xanbuenko U. I'., JIubanos B. B. O6mas u Heoprannueckas xumus. Ilpaktu-
kyMm / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6anos — Cankr-IletepOypr: Jlans, 2020.
5. Kysuenosa H.E. Xumus: 10-11 kitacc: 6a30BbIi ypOBEHb: YUeOHUK IS yUaIUXcs 001meodpa3ona-
tenbHbIX yupexaenuii / H.E. Ky3nenosa, H.H.I'apa. M.: Benrana-I'pad, 2019.
6. Pymutuc I'.E., ®enpaman @.I". Xumust: opran. xumus: yued. st 10 k1. o6mieodpaszosar. yupe-
s)knennii. M.: [Ipocsemenue, 2019.
7. Xumusi: IpakTUKyM: y4e0. mocobue A CTyl. YUpexKACHHU cpel. mpod. oOpa3oBaHusl; MO pel.
O.C.I'abpuensH, crep. M.: U3gatenbckuii ieHTp «Akagemus», 2019.
8. Uepnmuxkosa, H. FO. Xumust B 1ocTyniHOM H3N0KeHHH: yaeOHOoe mocodue aist cno / H. 10. UepHu-
KoBa. — 2-¢ u3f., crep. — Cankr-IletepOypr: Jlans, 2022
9. OBC book.ru I'mmuka H.JI. O6mas xumusi: yueoHoe nocooue. Mocksa: KuoPyc, 2020.
JOIMOJIHUTEJIBHBIE UCTOYHUKMU:
1. 'opxoBenko M.YO. noypounsie pazpaOoTku 1o xumMuu K yueoHsiM komiiektam O.C. ['abpuensna
u ap., ['.E. Pymzutuca u np., JI.C. I'yzes u op. 10(11) xacc. M.: «BAKO», 2018.
2. looporun JI.1O., Cractmra M.I'. Xumus. 10 kimacc. KoHTposibHBIE pabOThl B HOBOM (opmarte.
YuebHoe nocodue. M.: «uTemtekt-LienTpy, 2020.
3. KonTtpoasHo-usmeputensubie Marepuansl. Xumus: 10 kiacc / Coct. H.IL. Tpoery6osa. M.: BA-
KO, 2020.
4. Pynzutuc I'.E., ®enpaman @.I'. Xumus: opran. xumus: y4ed. ans 10 k. obuieoOpaszosar. yupe-
wnaeauil. M.: [Ipocsemienue, 2019.
5. CokonoBa N.A. EI'D3-2008. Xumus. Tematuueckue tpenupoBouHsie 3amanus / M.A. Coxomnosa.
M.: DOkemo, 2018.
6. Tectet mo xumuu. 10-11 xi.: VYuebHo-meron. mocobue / P.IL.Cyposuesa, JI.C.I'ysei,
H.N.Ocrannnii, A.O.Taryp, crepeotun. M.: [Ipoda, 2018.
7. Tectel. Xumus. BapuanTel 1 OTBETHI IIEHTPATN30BAaHHOTO (A0UTYPUEHTCKOT0) TECTUPOBAHUS. M.:
000 «PYCTECT», 2018.
8. Xumus. OTBEeTH Ha SK3aMEHAIIMOHHBIE OMIIeThI 9 Kiacca. YCTHBIM SK3aMeH, TEOpHUsSl U MPAKTHKA:
VYuebnoe nocodue / H.E. Ky3pmenko, B.B. Epemun. M.: U3znarensctBo «OK3amen», 2019.
9. Xumus B Tabnumax u cxemax. Mznanue 2-e.CI16, OO0 «Ilomurpadycnyruny», 2020.
10. Xumus 10-11: Coopruk 3amau ¢ pemenusimu 1 orBeramu / B.B. Copokun, 1.B. CBuTansko,
FO.H. Cprues, C.C. Uypano. M.: OO0 «M3natensctBo ACT»: OO0 «M3narensctBo AcCTpenby,
2020.
11. Xomuenko WN.I'. Pemenue 3amay mo xumun. M.: PUA «Hosast BonHa»: U3narens YMepeHKOB,
2019.
HMHTEPHET-PECYPCHBI:

www.chem.msu.su
www.himi4ka.ru
www.him.1sept.ru/
www.schoolchemistry.by/ru
www.virtulab.net
www.ximia/himtest.ru
www.chemistry.narod.ru
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