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PEMOHTY CTPOUTEILHBIX MAIIIVH.
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1. MACIIOPT PABOYE MPOTPAMMBI YVUEBHOM JTUCIUATLINHEI
OJ1.10 XUMUS

1.1. OOaacrp mnNpUMeHEHHUS NPOrpaMMbl  00mIE00pPa30BATEILHOM
TUCHUTITIHHBI

[Iporpamma o6mieo6pazoBarenbHor auciuiinabl OJ1.10 Xumus sBiseTcs
4acThl0 00111€00pa30BaTeIbHOIO LKKIJIa 00pa30BaTEeIbHOM MPOrpaMMbl CPEIHETO
po¢heCCUOHAIBHOTO o0pa3oBaHuUs: — MIPOTPaMMBbI MTOATOTOBKHU
KBaIM(ULIMpOBaHHBIX pabounx, cimyxkammx (naigee — IIIKPC) mo mpodeccun
cpennero npodeccruonansHOoro oOpaszoBanus: 23.01.08 Crnecappr 1o peMOHTY
CTPOUTENBHBIX MAIIIHH.

1.2. Mecto 00meoOpa3oBaTe/ibHOI JUCHUIVIMHBI B CTPYKTYype
o0pa3oBaTeIbHOI MPOrPpaMMBbI

O6mieobpazoBaTeabHas JTUCLIMIIINHA SIBJISIETCS JUCLIMIITUHON
00111600pa30BaTEILHOTO YYEOHOTO IMKJIA B COOTBETCTBHUM C TEXHOJOTUYECKUM
npoduneM npohecCHOHAITBHOTO 00pa30BaHus.

OO6mieoOpa3oBaTenbHas JAUCIUIUIMHA OTHOCHUTCS K TIPEAMETHOW 00J1acTh
®I'OC cpennero ob1ero oopazoBanust Xumusi.

YpoBeHb OCBOEHUSI 00111€00pa30BaTEIbHON AUCHHUILIMHBI B COOTBETCTBUU C
®I'OC cpennero oodiero oopazoBaHus — 6a30BbIN.

N3ydenue 001eo0pa3oBaTeIbHOM JCIUTITAHBI 3aBepIIacTCA
POMEKYTOUHOM arrectanueit B popme nuddepeHIupoBaHHOIO 3a4eTa B pamMKax
ocoenus [ITTKPC na 6a3e ocHOBHOTO 00111eTO 00pa30BaHMUs.

1.3. Pe3yabTaThl 0CBOCHHUA 00111€00pa30BaTEIbHOMN IUCIUIIINHBI

Conepxxanue pabouedt mporpamMMmbl 00IIc00pa30oBaTEILHON TUCITUILIMHBI
O/1.10 Xumus, HamrpaBiieHa HA JJOCTWXKEHUE CIICYIOIIEH 1IEeJIH:

e @opmupoBaHME Yy  CTYACHTOB IIPEJCTABICHHS O  XUMHUYECKOHU
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa KaK OCHOBBI MPUHSTHUS
pElIeHU B JKU3HEHHBIX W TMPOU3BOJICTBEHHBIX CHUTYyalldsIX, OTBETCTBEHHOI'O
MOBEAECHUS B IPUPOJHOU CPEJIE;

. chopMHUpOBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKHX
IPOLIECCOB U SIBJICHUUM B OKpYyKaroulel cpefie, 1eJIOCTHOM HayYHOW KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

. chopMHpOBAaTh  HABBIKM  MPOBEACHHUS  MPOCTEHINNX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX ~HCCIEIOBAHUNA C COOJNIOJICHHEM TpaBuil  0E€30MacHOro
oOpalieHus ¢ BellecTBaMu U J1abOpaTOpHBIM 000PYI0BAHUEM;



pa3BUTh YMEHHsS HCIIOJIB30BaTh MH(OPMALMIO XUMHUYECKOTO XapakTepa H3
pa3IMYHBIX UCTOYHUKOB;

. chopMHUPOBATh YMEHHUS MPOTHO3UPOBATH MOCIIEACTBUS CBOEH ACSITENBHOCTU U
XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB,;

. chopMHUpPOBaTh MOHUMAHHE 3HAYUMOCTH JOCTH)KEHUM XMMHYECKOW HAyKU U
TEXHOJIOTU JIJIs1 pa3BUTHS COLMATBHOM U MTPOU3BOACTBEHHOM cep.



Koa n
HAHMeEHOBaHHE
dopmupyembIx
KOMIIeTeHIii

IInanupyemMblie pe3yJbTaTbl OCBOCHHS JMCHUIIIHHBI

Oo0mrue

JAucuunimHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3a1a4
npodeCcCHOHATbHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH MAaCTEepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOH JEATEIBHOCTH TEXHOJIOTHYECKON U
COLIMANILHOM HAIMPaBICHHOCTH, CIIOCOOHOCTh WHUIIUHUPOBATH,

IUTAHUPOBaTh M CaMOCTOSITENIbHO  BBIMOJHATH — TaKylO
NESTEIIbHOCTD;
- HWHTEpeC K pa3muHbiM cdepam npodeccHoHaTbHON
e TeIbHOCTH,
OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU

NMO3HABATEJILHBIMH JeHCTBHAMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOATENBHO (QOPMYJIIMPOBaTh H  aKTyaJIM3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIH MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHSI, KJIaCCU(PUKALUU U 0000IICHHUS,

- ONpENENsATh LENH JeATSILHOCTH, 3a7aBaTh IMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHUBATH
COOTBETCTBUE  PE3YJIbTAaTOB  IIEJISIM, OLIEHUBAaTh  PUCKU
MOCJIEACTBUI JIeITECILHOCTH;

- pa3BuUBaThb KPEaTUBHOE MBILIUICHUE TPU  pPEUICHUU

JKU3HEHHBIX TTPOOJIeM

JucuunimHapHbie

- BIIAJICTh CUCTEMON XMMHUYCCKUX 3HAHUH, KOTOPask BKIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATHA (XUMHUYECKUI SJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0OYKa aroma, s-, p-, 0-3JICKTPOHHBIC
opbutanu  aTOMOB,  HMOH,  MOJIEKyJla,  BaJECHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENECHb OKUCICHHS, XUMUYeCKas
CBSI3b, MOJISIpHBI ~ 00beM,
YIJIEpOAHBIN CcKeneT, (yHKUHMOHAJIbHAs TpyIa, paaukal,
MU30MEpHUs, M30MEpBl, TOMOJIOTHYECKHH psj, TOMOJIOTH,
YTJIEBOJIOPOABI, KHCIOPOJI- M a30TCONAEPKAILINE COCANHCHHS,
aKTHBHBIC BemIecTBAa (YIJICBOABI, JKHUPHI,
HOJIUMEp,  CTPYKTYPHOE  3BEHO,

COCAMHCHUS, KpucTtalinycckas

MOJIb, MOJISIpHasA mMacca,

OHOJIOTUYECKHU
Oenku),  MOHOMED,

BBICOKOMOJICK YJISIPHBIC
THUIIBI

pelerka, XUMUYECKUX peakuuid (OKUCIUTEIHHO-

BOCCTAHOBUTENbHBIE, 3K30-M OSHIOTEPMHUECKHUE, PEaAKIHUH
MOHHOTO OOMEHa), PacTBOpP, BJEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS

Jucconuanuys, OKHUCJIHUTCIIb,

BOCCTaHOBUTEb, XUMHUYECKON
XMMHUYECKOE paBHOBECHE), TEOpUU U
CTPOCHHSI OPTaHMYECKUX

TEOpUA  DIJIEKTPOJIUTHUYECKOU

CKOPOCTH peakiuu,
(Teopust
Bemiects  A.M.

JIACCOIUAIIH,

3aKOHBI
XUMHYECKOrO
bytneposa,

nepuoanueckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHUS




0) 0a30BbIe HUCcIeI0BaTEeIbCKUE TeCTBHS:

- BJIANeTh HaBBIKAMHU  Yy4eOHO-MCCIEIOBATENbCKOM U
MIPOEKTHOM EATEIbHOCTH, HABBIKAMH pa3penieHus mpooem;

- BBISIBJIATH HpH‘-IPIHHO-C.H@I[CTBGHHBIe CBsA3HU n
aKTyaJM3UpOBaTh 3a/1ady, BBIIBUTATh THUIIOTE3y €€ PEeIICHUS,
HaXOIUThb apI‘YMeHTBI JJI JOKa3aTeJIbCTBA CBOUX
YTBEP)KJICHHH, 3aaBaTh TapaMeTPbl U KPUTEPHUH PEIICHNUS,

- aHa.HI/ISI/IpOBaTB HOHy‘IGHHBIG B XoAe€ pemeHI/m 3aJaun
pe3yabTaThl, KPUTHYECKH OIICHMBAaTh WX JOCTOBEPHOCT,
HpOI‘HOSI/IpOBaTB NU3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- yMeTh TIEPEHOCHTh 3HaHHUS B TO3HABaTEIBHYIO |
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- YMETb HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX
obacreii;

- BBIABHIaTh HOBBIE HJIEH,
IMOAXOABI Y pELICHUS;

- CIOCOOHOCTHP HX HCIOJL30BAaHHA B II03HABATEIbHOH U

npeajaratb OpPHUIrHHAJIbHBIC

COLIMAJIbHOU IIPAKTHUKE

Macchbl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKHUN SI3bIK XHMUH,

(akTOIOTMUECKUE  CBEACHUS O  CBOWMCTBaX, COCTaBe,
MOJy4YeHUH ¢ OE30IIaCHOM HCHOJb30BAHUU BaXKHEHIINX
HEOPraHWYeCKUX W OpPraHMYeCKHUX BELECTB B OBITY U
IIPAKTUYECKON ACATEIbHOCTU YEJIOBEKA;

- YMETb BBIABIIATH XapAKTCPHBIC NPHU3HAKK U B3aUMOCBS3b
U3Y4YCHHBIX IIOHATHH, IPUMEHATh COOTBETCTBYIOLINE MOHITHS
IIpU ONMCAHUU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX H
OPraHMYECKHUX BEIIECTB M MX MPEBPALICHUH; BbIABIATH

B3aNMOCBA3b XUMHNYCCKHUX 3HAHUU C INOHATUAMHU u
MpCACTAaBJICHUAIMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCIAMCTOB,
- yMeTb  HCHOJb30BaTh  HAaWMEHOBAHUS
COCAMHEHHUI MEXIYHApPOJHOIO COK3a TEOPETUYECKON |
MPUKJIAJHON XUMUU M TPUBUAIbHBIE HAa3BAaHUS BaKHEHUIINX
BEIICCTB (aTHIIEH, alleTUJICH, denou,

dopmanpaerua, yKCycHas KHCIOTa, TIUIHMH, YrapHbBIA Tas,

XUMHUYCCKHUX

TJIMLEPHH,

YIIEKHUCIIBIA Ta3, aMMHUaK, TrallleHas W3BECTb, HeralleHas
U3BECTh, MUTHEBAs CO/AAa M JIPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, YpPaBHECHMS

XHUMHUYCCKUX peaKuHﬁ, OOBSCHATH UX CMBEICJI; TTOATBCPKIAATH

XapaKTepHbIe XUMHYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMHU u 3anucaMu
YpPaBHEHU XUMHYECKUX PEAKIU;

- yYMEThb YCTaHaBIMBaTh MPUHAIIEKHOCTh H3YUYEHHBIX

HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OMPEIEICHHBIM
KJIaccaM M TpyNIiaM COEIMHEHUN, XapaKTepU30BaTh UX COCTAB
U BaKHEHIIME CBOWCTBA; OMPENETSATh BUIbI XUMHUYECKUX
cBsA3el (KOBaJeHTHAasl, MOHHAs, METAJLTMYECKas, BOJOPOAHAs),
THIIBI KPUCTAJUTMYECKUX

PEHICTOK BCHICCTB,




KJ1accu(UIMPOBATh XUMUYECKHE PEAKIINU;

- copmupoBaTh  MPEACTABICHHUS: O  XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJIH
XMMHU B TIO3HAHUM SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUIEHUS] M KYJIbTYPbl JIMYHOCTH, €€ ()YHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHHs] MPaKTHYECKUX
3aJa4 ¥ SKOJIOTHYeCKHM 00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM CPELIE;

- YMETh HPOBOJUTH PACUETHl MO XMUMUYECKHM (QOpMylIaM U
YPaBHEHUSIM XUMHUYECKMX pEaKkUMi C HCIOIb30BAHUEM

(GU3NYEeCKUX BEIUYMH, XapaKTEepPU3YIOIIMX BElIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: MacChl, oObeMa (HOpMaJbHBIE
YCIIOBHS) Ta30B, BEIIIECTBA,
CHCTEMHBIC XUMHUYECKUE 3HaHUS Ui MPUHITHS pEIICHUN B

KOHKPCTHBIX CUTyalusix,

KOJIMYECTBA HCIIOJIb30BaTh

KHU3HCHHBIX CBs3aHHBIX C

BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCTBa MOUCKA,
aHayM3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 32/1a4
npodecCHOHATbHON
JESITEIIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O NMO3HAHMS:

- cOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH MU OOIIECTBEHHOU
HpaKTI/IKI/I, OCHOBAHHOTI'O Ha auajiore Ky.]IBTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHE S3BIKOBOM M UWUTATEIBCKOW KYJIbTYPHI
KaK CpEICTBa B3aUMOAECHCTBUS MEXAY JIFOABMHU W IO3HAHUS
MUpa;

- OCO3HAHHUC ILICHHOCTHU Hay‘{HOfI ACATCIIBbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MIPOCKTHYIO n HCCIIEI0BATEIbCKYIO
NCATCIIBHOCTD I/IHI[I/IBI/II[ya.HBHO U B rpynne;
OBiaagenue YHHMBEPCAJIbHBIMH
TM03HABATEJIbLHBIMH JeliCTBUSIMHA:

Y4eOHbIMU

- yMeThb IUIaHUPOBaTh U  BBINOJHATH  XMUMHYECKUU
HKCHEPUMEHT (IPEBpALCHUs] OPraHMYeCKHX BEIIECTB MpHU
HarpeBaHuu, IMOJyYeHHE JTUJIEHA U H3yUYEHUE €ro CBOMCTB,
KayeCTBEHHBIC PEAKLMU Ha ajbJETHJIbl, KpaxMal, YKCYCHYIO
KHCIIOTY; JEHaTypalus O€IKOB INpH HarpeBaHUH, LBETHBIE
peakiuu O€NKOB; MPOBOAMTH pEAKIMM HOHHOrO OOMeHa,
ONpeAeNsATh CpeAy BOJHBIX pAcTBOPOB, KayeCTBEHHbBIE
peaknuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHUOH aMMOHMS; pellaTh 3KCIEepUMEHTANbHbIE 3aJlaud IO
temam "Meramnel" u "Hemeramnel") B COOTBETCTBUM C
MpaBUJiaMd  TEXHHKHW O€30MacHOCTH TP OOpallleHuu C
BELIECTBAMHU u 1a00paTOPHBIM 000pyI0BaHUEM;
MPENICTaBIATh PE3yJabTaThl XMMHUYECKOTO OJKCIEpHMEHTa B
dbopMe 3amucu ypaBHEHHWI COOTBETCTBYIONIMX pEAKIMH U




B) padora ¢ unopmaumeii:

- BJIQJIETh HaBBIKAMU MOJy4eHHUs UH(OPMAINK U3 HICTOUHUKOB
pPa3HbIX THUIOB, CaMOCTOSITEILHO OCYIIECTBIIATH IIOUCK,
aHalu3, CHUCTEMAaTH3allMi0 M MHTEPIpEeTaluio HHPOpPMALUU
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

- Cco3JaBaTh TEKCThl B pPa3lUYHBIX (opMarax C Yy4eToM
Ha3HayeHUs: MHGOpMalMU U LEJNEeBOM aylAuTOpUU, BbIOHMpas
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3AINH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh WH(OPMALIUHU, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITUYECKHM HOpMaM;

- UCIIOJIb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTHI B PEIICHHMH KOTHUTHBHBIX,
KOMMYHHUKaTHUBHBIX M OpPraHM3al[MOHHBIX  3aJady  C
co0uroIeHeM TpeOoBaHUI SPrOHOMUKH, TEXHHUKHU
0e30MacHOCTH, THUTHEHBI, PeCypcocOepekeHHs, MPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3aIIUTHI HH(POpPMAIIUH,

nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- YyMeTh AaHAIM3UPOBATh XHUMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJIy4aeMyl0 M3 Ppa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U ApyTrue);

- BJAJETh OCHOBHBIMM METOJAMHM HAyYHOTO ITO3HAHHUSA
BEIIECTB M XMMMYECKHUX SIBICHUI (HaOdroneHue, u3MepeHue,
HKCIIEPUMEHT, MOJIEJTUPOBAHUE);

- YMEeThb MPOBOJUTH PACUEThl MO XMMHYECKUM (QopMmyiaMm u

YpaBHEHUSIM XHUMHUYECKMX pEaKIMi ¢ MCIOIb30BaHUEM
(bu3NyYeCKUX BEIMYUH, XapaKTepHU3YIOLIUX

KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0O0beMa (HOpMallbHbIC

BEIIECTBA C

yC.HOBI/I}I) ra3oB, KOJIHMYCCTBaAa BCIICCTBA, HCIIOJIb30BaTh

CUCTCMHBIC XUMHWYCCKUC 3HAHHUA IJId TPHUHATHUA peH_IeHI/Iﬁ B
KOHKPCTHBIX CBA3aHHBIX C

ZKHN3HCHHBIX CUTYyaluix,

BCIICCTBAMHA U UX IPUMCHCHUCM

OK 04. DddexTuBHO

B3aMMOICHCTBOBATD
u pabortath B
KOJUUICKTHUBE Hu
KOMaH/Ie

- TOTOBHOCTh K CAMOpPA3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIaJICHUE HaBbIKAMH yueOHO-UCCIIEeI0BATENbCKOMH,
MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

OBiaieHHe  YHUBEPCAJIBHBIMH  KOMMYHHUKATHBHBIMHU
AefiCTBUSIMHU:

0) coBMecTHasi 1eITeJIbHOCTD:

- NIOHUMaTh M HCIIOJb30BaTh NPEUMYLIECTBA KOMAHIHOW H
WHIAUBUAYAIbHON paboOThI;

- MIPUHUMATh e COBMECTHOM JIEATENIbHOCTH,

OpPraHM30BBIBATH W KOOPAMHHMPOBATH JIEHCTBUS 1O €€

- yMeThb IUIAHUPOBaTb M  BBINOJHATE  XMUMHUYECKHUH
SKCHEPUMEHT (IPEBpALlCHUs] OPraHMYeCKHX BEIIECTB MpU
HarpeBaHUH, IOJyYEHHE STUIIEHA U HM3Y4YEHHE €ro CBOICTB,
KayeCTBEHHBIC PEAKLMU Ha ajbJETHJIbl, KpaxMal, YKCYCHYIO
KHUCJIOTY; JAEHAaTypauus OEIKOB INpH HarpeBaHWH, LIBETHBIE
peakuu O€NKOB; MPOBOAMTH PEAKIMH HOHHOIO OOMeEHa,
ONpeNeNIATh Cpelly BOJHBIX pPacTBOPOB, KAayeCTBEHHBIE
peaknuu Ha cyabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHS; peIlaTh SKCIEPUMEHTAJbHbIE 3aJadM II0
temam "Meramnel" u  "Hemeramnwl") B COOTBETCTBUM C
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JIOCTMKEHHIO: COCTaBIATh IUJIAH JIEUCTBUM, paclpenenarh
pOJIK C y4EeTOM MHEHUH YYaCTHHUKOB OOCYXJaTh PE3YNIbTATHI
COBMECTHOM pabOTHI;

-  KOOPIAWHHPOBATH U BBINONHITH pPabOTy B  YCIOBHUSAX
peanapHOTO, BUPTYaJIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE IOBEICHUE B

Pa3MUYHBIX ~ CHUTyalWsIX,  MPOSBIATH  TBOPYECTBO  H
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBaagenue YHHUBepPCaJbHBIMU pPeryasiTHBHBIMH
NeHCTBUSAMU:

I') NpUHSATHE ce0s1 U IPYTrUX JI0ei:

- IPUHUMATh MOTHBBl MU apPryMEHTBl JAPYIMX JIIOACH INpu
AHAJIN3C PE3YyJIbTATOB ACATCIBHOCTH,

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOAEH Ha OINOKY;
- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUHU JIPYTrOro

YEJIOBEKa;

- TOTOBHOCTH K CaMOpPa3BHUTHIO, CaMOCTOATCIBHOCTU U
CaMOOIIPCACICHUTO,
-OBJIaJICHUC HaBBbIKaMH

MIPOEKTHOM M COIMATIBbHOMN JIEATEIIbHOCTH;

y4eOHO-MCCIIeI0BATEIbCKOM,

OsJaaagenue
NeHCTBUSAMU:
0) coBMecTHAasl 1eATeJbHOCTD.

YHUBEPCAJIbHBIMHA KOMMYHHKAaTUBHBIMHA

- IOHMMAaThb U MKCIOJB30BAaTh IIPEUMYIIECTBA KOMAHIHOM U
WH/IMBUIYaJIbHOU paboOTHI;

- MNpUHUMATh neiaun COBMECTHOM ACATCIIBHOCTH,

OpraHuU30BBIBATL W KOOPAMHUPOBATb JEUCTBHUS 10 €€

MpaBUJiaMd  TEXHHKH O€30MacHOCTH TIpH  OOpallleHuu C
BELIECTBAMU u 1a00paTOpPHBIM 000pyI0BaHUEM;
MPENCTaBIATh PE3yJabTaThl XUMHUYECKOTO OJKCIEpHMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIONIMX pEAKIHH U
(GbopMynHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB
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JOCTHKCHMIO: COCTaBIATh IUIAH [JEHUCTBHM, pacrpeneisarhb
pPOJM C Yy4€TOM MHEHUH YYaCTHHKOB OOCYXJaTh Pe3yJIbTaThI
COBMECTHOM paboTHI;

- KOOPJIMHHMPOBATH M BBIIOJHATH PabOTy B YCIOBHAX
pealIbHOTO, BHUPTYaJIbHOIO u

B3aUMOJCHCTBUS;

KOMOWHHUPOBAHHOTO

- OCYHICCTBJIAATHh IIO3UTHUBHOC CTPATCTHYCCKOE ITOBCACHHUC B

paSJII/I‘-IHbIX CI/ITyaI_II/I}IX, HpO}IBJBITI: TBOp‘IeCTBO 148
BOOOpaKeHUE, OBITh NHUITUATUBHBIM

OBJagenue
JeliCTBUSIMU:

I') MPUHSATHE ce0sl U APYTUX JIIOIei:

YHUBEPCAJIbHBIMHA peryJIsiTUHBHBIMH

- NPUHUMATh MOTHUBBI WU apryMEHTHl APYTUX JIOJEH Ipu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX JIIOAEH HA OLUINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UILUU APYrOro
YeJI0BeKa

OK 07.
CopeiicTBOBaTh
COXpPaHEHHIO
OKpY’KaroIlen
cpenpl,
pecypcocOepeReHUI0
, IPAMEHSThH 3HAHUS
00 U3MEHEeHUU
KJIMMATa, PUHIIATIBI
OepexKIIUBOTO
IIPOM3BOJICTBA,
3pPEeKTUBHO
JNIENUCTBOBATE B
YPE3BbIYANHBIX

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMS

- c(OpPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHI, TOHUMAHUE
BIMSHUS  COLMAIBHO-)KOHOMHUYECKHX  IPOLECCOB  Ha
COCTOSIHHE TMPUPOAHOM U COLMAJIBHOW CpeAbl, OCO3HAHHE
100aTBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IJIAHUPOBAHUE U OCYILECTBICHUE EUCTBUM B OKPYKAIOLICH
cpele Ha OCHOBE 3HAHWS IIeJed YCTOMYMBOTO pa3BUTHS
YEJI0BEYECTBA,
AKTUBHOE  HEMNpPUITHE
OKpYKarolleH Cpee;

- YMEHHUE MPOrHO3UPOBATh HEOIArOMPUSTHBIE KOJOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEUCTBUHM, MPEAOTBPAILAThH
UX;

- paclIMpeHue

JNEUCTBUMA, MPUHOCAUIUX  Bpen

OIIbITa ACATCIIbHOCTHU 3KOJOTHYEeCKOM

- copmupoBaTh  MNpPEACTABICHMUS: O  XUMHUYECKOH
COCTABJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJIH
XMMUU B TO3HAHUM SBJICHUH NPUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUSI M KYJIbTYPHl JIMYHOCTH, €€ (YHKIHOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl peleHHs] MPaKTHYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO U IPUPOTHON Cpene;

- YMeTh COOJIIOJIaTh IPaBUiIa KOJOTHUECKH EIecO00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOM JEATETBHOCTH B IIEJSX
COXPAHEHHUS CBOETO 3/I0POBbSI M OKPYKAIOUIEH MNPUPOIHOMN
CpCAbl; YYUTBIBATHL OIMACHOCTH BO3I[€I‘/JICTBI/I}I Ha JKUBBIC
OpraHM3MBbl  OMNpPENEJICHHBIX BEIIECTB, IOHUMAs CMBICI

11




CUTyalusax

HaIpaBJICHHOCTH;
- OBJIQZICHUE HAaBBIKAMH Y4EOHO-UCCIIET0BATEIbCKOM,

MIPOEKTHOM M COIIMATILHOM JIEATEIIbHOCTH;

MoKa3aresis MpeAesIbHON HOIMYCTUMON KOHLIEHTpAIuU
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1.4. KosinuecTBO 4aCcOB HA OCBOEHUE MPOTPAMMBbI M CUMUILINHBI
OO6s3aTenpHas ayauTopHas yueOHas Harpy3Kka oOydaromierocss /2 yaca.

Yacel BapruaTUBHOW YaCTH HE MPEAYCMOTPEHBI.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCIHUAIIJINHBI
2.1. O0bem o00meo0Opa3oBaTeJbHON JUCUUILVIMHBI W BHIbI Y4eOHOM
padoThI
Bua 061meodpazoBaresibHOI padoThI O0bem yacoB

Oo0s3aTeqIbHAs ayIMTOPHAsA 001e00pa3oBaTeIbHAS 72 | 1

Harpyska (Bcero 4.)

OcHOBHOE coJiepKaHue 64

TEOPETUYECKHE 3aHATHUS 34 I 1
1 Kypc - 18
2 Kype 16 -

MPAKTUICCKHUE 3aHATHS 30 | 1
1 kypc - 18
2 Kypc 14 -

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJIEPKAHUE 6 | 11

TEOPETUYECKHE 3aHATHUS 2 I 1
1 kypc - -
2 Kype 2 -

MPAKTUICCKUEC 3aHATHS 4 | 1
1 kype - -
2 Kypc¢ 4 -

2 | 1
IIpome:xyTouyHas arTecranus B ¢popme 1 xype N N
auddepeHUUPOBAHHOIO 3aUeTa 2 kype 5
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2.2. TemaTu4yecKui IJIAH U COAEPKaHNe 0011e00Pa30BaATEIbHON JUCHUIIIMHBI

HanmeHoBaHMe pa3iesioB U Ne Coaepixkanue yueOHOro MaTepuasa, NpakTHYeCKUe 3aHATHS, O0bem | ®opmupyem
TeM 3aHA NPUKJIATHON MOAYJIb 4yacos ble
THS Ha KOMIeTeHIH
U3y4eHu u
€ TeMbl
1 2 3 4 5
OCHOBHOE coJiep:KaHue 64
Paznen 1. OCHOBBI CTPOEHHS BelleCTBA 18 OK 01
Tema 1.1. Coaepxkanue yueOHOro MaTepuajia 4
Crtpoenue aromoB | 1,2 | Teopernuyeckoe o0yueHue:
XUMUYECKUX DJJEMEHTOB U CoBpeMeHHast MoJieab CTPOeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. XUMHUYECKUI
IIPUPOJIa XUMUYECKOH CBS3HU 3JIEMEHT. DNEeKTpOHHAas KoHpurypamus aroma. Kinaccupukarus XuMHuecKux
9JIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHbIE 21eKTpOoHbI. BaneHTHOCTS.
DIIEKTPOHHAs MIPUPOJA XUMUUECKOUN CBS3H. DIEKTPOOTPHULIATEIbHOCTb. BHibl
XUMUYECKON CBS3U (KOBaJIEHTHAs, MOHHAS, METAIUTMYECKAsl, BOJOPOIHAS) M CIIOCOOBI 2
ee o0pa3oBaHMs
3,4 | IIpakTuyeckue 3aHATHUS:
Pemienne 3amaHuii Ha HCHOJIB30BAHME XMMHUYECKOW CHUMBOJMKU UM Ha3BaHHM
COCIMHEHUN 10 HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETUYECKOM U
HpHKﬂaHHOﬁ XUMHU W TpPUBUAIIBHBIX Ha3BaHUU IJIs1  COCTaBJICHUA XHUMHYCCKUX
dbopMy IBYXaTOMHBIX COEAMHEHUH (OKCHAOB, Cynb(UIOB, TUIPUAOB H T.M.) H
JIPYIUX HEOPraHUYECKUX COCUHEHUN OTACIIBHBIX KIACCOB.
[TpakTHyeckue 3a/1aHus HA YCTAaHOBJIEHUE CBSI3U MEX/y CTPOCHHEM aTOMOB
XUMHYCCKUX 3JICMCHTOB U ICPUOJUUCCKHUM U3MCHCHUCM CBOMCTB XMMHYECKHUX
3JIEMEHTOB M X COETUHEHHI B COOTBETCTBUH C MOJ0XKeHueM [lepuonnyeckoit 2
CHUCTCMBHEI.
Tema 1.2. Conep:kaHue y4e0HOT0 MaTepHajia 2 OK 01,
[Tepunoanueckuii 3aKoH U 5,6 | [IpakTHYecKue 3aHATHS: OK 02

tabauna JI.1. Menneneena

[lepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii
cmblca [lepuonnueckoro 3akona J[.1. Menneneea. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB B
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COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOro 35ieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HadeHue [lepuoauueckoro 3akona J[.H.
Menneneesa. [Iporuossl .M. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
3JIEMCHTOB.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLIUIO
XAMHYECKHX DJIEMEHTOB «MeTa/inuecKre / HeMeTaLINUYEeCKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHH C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B EPUOJUUYECKON CUCTEME XUMHUYECKUX
anemenToB .. MenaeneeBay

Paznen 2. Xumuueckne peakiumn

10

Tema 2.1. TUIIEI XUMHYECKUX
peakuuii

Copep:xxaHue y4eOHOIro MmaTepuaja

7,8

Teopernueckoe o0yueHue:

Knaccudukarus n THIII XMMHYECKHUX PEAKIUH C y9aCTHEM HEOPraHUYECKHX
BemecTB. CocTaBlieHUE YpaBHEHUN peaklUi COeMHEHUs, Pa3I0KEeHUsI, 3aMEICHUS,
oOMeHa, B T.4. PeaKkI1ii TOPEHHS, OKUCIICHUA-BOCCTAHOBJICHUSL.

YPaBHeHI/I}I OKHUCJIEHHS-BOccTaHOBJIeHUS. CTeneHb okucieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHHE U YPAaBHUBAHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKIfii METOJJ0M JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaknuy B MpUpPOJIEe, IPOU3BOACTBEHHBIX MPOIEccax M KU3HEACATEIHOCTH
OpPTraHU3MOB

9,10

IIpakTnyeckune 3aHATHS:

Konunuecrsennnle oTHOIIEHUS B XUMUHU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHEI B
XUMHH U pacueThl M0 YPaBHEHHUSIM XUMUYECKUX peakiuii. Mol Kak eluHuIa
KOJIM4YecTBa BenlecTBa. MolisipHas Macca. 3aKOHbI COXPAaHEHUS! MACChl U SHEPTHUHU.
3akoH ABoraapo. MomspHslii 00beM razoB. OTHOCHUTEIbHAS ITIOTHOCTD Ta30B.
PacudeTsl o ypaBHEHUSAM XMMUYECKUX PEAKIUi ¢ UCIIOIb30BaHUEM MacChl, 00beMa
(HOpMasIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

N

OK 01,
OK 02

Tema 2.2.

ConepxaHue y4eOHOro Marepuasa

OK 01,
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DIIEKTPOIUTHYECKAS
JCCOLIMAIINSI U MOHHBIN
oOmeH

11,12

TeopeTuveckoe o0yueHue:

Teopus 31eKTpoaUTHYECKON Aucconanui. oHbI. DIIeKTPOINTEL, HEAIEKTPOJIUTHI.
Peakiun nonHoro oo6mena. CoctaBieHne peakiinii HOHHOTO OOMEHa ITyTeM
COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEeHUM. KHCIOTHO-OCHOBHBIE
peakuuu. 3alaHusl Ha COCTABJICHUE MOHHBIX PEAKIIHI

13,14

JlabopaTopHoe 3aHsITHE:

“Tunbel xumuueckux peaknuii”’. MccmenoBanue TUNOB (TI0 COCTaBY M KOJIMYECTBY
HCXOJIHBIX U 00pa3yIONIMXCS BEIIECTB) M MPU3HAKOB XUMUUYECKUX PEaKLUH.
[TpoBenenme peakunii HOHHOro 0OMeHa, OIpeIeIeHUE CPEIbl BOJHBIX PACTBOPOB.
3ajiaHus Ha COCTABJICHUE MOHHBIX PEaKINil

KonTposbHas padora 1

15.16

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHNE PCAKIITNN

OK 04

Pasznen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB

16

Tema 3.1. Knaccuduxarus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

Copep:xxaHue y4eOHOro MmaTepuaja

17,18

Teopernueckoe o0yueHue:

[Ipeamert Heopranudeckoit xumun. Kimaccudukaimsi HCOPraHMIECKUX BEIICCTB.
[Ipocteie u cnoxuble BeniecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BELLECTB (OKCHUBL,
THJIPOKCUIBI, KUCTIOTBI, COJM). B3aMMOCBSA3b HEOPraHMUECKUX BELIECTB. ArperaTHble
cocTosHus BemecTBa. Kpucrammnueckue 1 aMopHbIe BelecTBa. THITbI
KPUCTANINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHasi, HOHHAs, METAJIJINYECcKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKH.
3aBUCHUMOCTb XMMHYECKOM aKTUBHOCTH BEIIECTB OT BU/1a XMMUYECKOH CBSI3U U THUIIA
KpUCTATNYECKOH pemeTk. [IprunHbpl MHOrooOpasus BEIIeCcTB

19,20

IIpakTnyeckmne 3aHATHS:

Homenknarypa HeopraHM4eCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX
XUMHUUYECKON (POPMYJIIbI U COCTaBICHHE XUMUUECKON (OPMYIIbI UCXOIS U3
Ha3BaHMs BelecTBa mo MexayHapoanoit (MIOITAK) wu TpuBransHOM
HOMEHKJIAType.

Pemenne npakTrueckux 3aqaHuil 1o Ki1accu(DUKAIMK, HOMEHKIIATYPE U XUMAYECKUM
dbopMynaM HEOpraHMYECKHX BELIECTB pa3IMYHBIX KJaccoB (yrapHblii ras,
YIJICKUCHTBIN Ta3, aMMHUaK, TalleHas U3BeCTh, HETallleHass W3BECTh, MUThEBAs Cola U
JIPYTHUX): Ha3blBaTh M COCTABIATH (POPMYJIbl XUMHUYECKHX BEILIECTB, OIpPEAEIATh
MPUHAJICKHOCTh K KJIacCy.

Hcrounnku XumMudeckoi nHpopMaruu (CpeacTB MaccoBO HH(GOPMAITUH, CETh
Wurepuer u apyrue). [onck nabopManuu no Ha3BaHUIM, UACHTU(DHUKATOpAM,

OK 01,
OK 02
IIK..
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CTPYKTYPHBIM (opMysIam

N

Tema 3.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

Conepxanue y4eOHOro MaTrepuasa

21,22

Teoperuveckoe o0yueHue:

Mertamibl. Obmme pu3nyeckre 1 XuMU4ecKrue CBOMCTBa MeTayuioB. CriocoOb!
HOJTy4eHHS. 3HAYCHNE METAJUIOB U HEMETAJUIOB B IIPUPO/JIE U KU3HEICSTEIbHOCTH
YyenoBeKa U opraHnu3MoB. Kopposust MeTayioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UHU

23,24

Hemeramner. O0mue ¢puznueckue 1 XUMAYECKHE CBOMCTBA HEMETAIIOB. TUTHYHBIE
cBorictBa HeMmeTaiioB [V— VII rpynmn. Knaccudukarus u HoMeHKIaTypa COSTMHEHUI
HeMeTaJI0B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IIPUPOIE

25,26

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MIPOCTBIX BEHIECTB, BOJOPOJAHBIX COCTUHEHUH, BHICHINX OKCHIOB M THAPOKCUIOB

27,28

IIpakTHYeckHe 3aHATHA:

CocTaBieHUe ypaBHEHHI XMMHYECKHUX PEAKIUN C Yy4aCTHEM MPOCTHIX U CIIOMKHBIX
HCOPTaHNYCCKUX BCIICCTB: MCTAJUIOB U HCMCTAJUIOB, OKCUIOB MCTAJIJIOB, HCMCTAJJIOB
U aMpOTEpPHBIX AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHUU U amM(pOTEPHBIX
TUAPOKCHIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOWCTBA,
COCTaB, OJyueHHe M 0€30MacHOe UCTIOF30BaHNE BAKHEUIIINX HEOPTaHUIECKIX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YeIOBEKa

OK 01,
OK 02
IIK..

Tema 3.3. Unentudukamms
HEOPTaHMYECKUX BEIICCTB

Conepxanue y4eOHOro Marepuasa

29, 30

JlaGopaTopHasi 3aHATHSA:

«M nenTuduKanmsi HEOPraHMIECKUX BEIIECTB.

Pemenne sKcriepUMEHTANBHBIX 3a7ad IO XUMHYECKHM CBOICTBaAM METaUIOB U
HCMCTAJJIOB, II0 PpacCllO3HABAHWUIO U IMOJTYYCHHIO COGI[I/IHCHI/Iﬁ MCTAJIJIOB H
HEMETAaJJIOB.

Wnentudukaiys HEOPraHMIECKUX BEIIECTB C HCIOIH30BAaHUEM UX (DU3HUKO-
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XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHbIE
peakiu Ha cynb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AaMMOHHMS

KonTpoabHas padora 2

31,32

CBolicTBa HEOPraHMYECKUX BEIIECTB

Pazpea 4.

CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelleCTB

Tema 4.1. Knaccuduxkarus,
CTPOCHHME W HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

Conepxanue y4eOHOro Marepuasa

33,34

TeopeTuveckoe o0yueHue:

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMHHU Kak Hayku. [Ipeamer opranndeckoit
XUMUH. MecTo 1 3HaUeHHE OPTraHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE CTPOEHUE KaK MOPAJIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIO)KEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coequHeHuil A.M. ByrtnepoBa. VYriepoaHblii CKeJeT OpPraHMYECKON MOJIEKYIIBI.
3aBUCUMOCTH CBOICTB BELIECTB OT XMMHUYECKOTO CTPOEHUSI MojieKyid. M3omepus u
U30MEPBI.

[Tonsitue o pyHKIIMOHANBHOW rpymme. Panukan. [IpuHnume! knaccuduxanum
OpraHUYECKUX COeAMHEHHI. MexTyHapoaHas HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATypbl OpraHudeckux coennueHuil. [lonsitue 06 azorcoaepkanux
COCIMHEHUSX, OMOJIOTUYECKH aKTHBHBIX BEIIECTBaX (yrieBoJax, KUpax, Oenkax u
JIp.), BEICOKOMOJICKYJISIPHBIX COSAMHEHUSAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

35,36

IIpakTH4eckHe 3aHATHA:

Homenknatypa opraHiueckux COeJUHEHHH OTAETbHBIX KJIaccOB (HACHIIICHHBIE,
HCHACBIIICHHBIC U apOMATUYCCKUC YTJTICBOAOPOAbI, CIIUPTHI, (beHO.HBI, aAJIbJACTUbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHUE MOTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX q)OpMyJI OpraHNYCCKUX BCUICCTB OTACIBHLIX KJIACCOB, UCTIOJIb3YS UX
Ha3BaHUS 110 CUCTEMaTHYE€CKON U TPUBHUAJIbHOW HOMEHKIJIATYpe (3TUJICH, alleTHIICH,
rmnepuH, penon, popmanbaerns, ykCycHasi KUCIOTa, IIMIUH). PacueTsl
npocreiiel GopMyIbl OpraHUIECKON MOJIEKYJIbI, UCXO/Is U3 DJIEMEHTHOTO COCTaBa.

OK 02,
OK 04

Tema 4.2. CBolicTBa

ConepxaHue y4eOHOro Marepuasa

12

OK 01,
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OPraHUYeCKUX COCTUHEHUHN

37,38

TeopeTrnyeckoe o0yueHue:

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHIN OTIEJIBHBIX KJIACCOB
(ocobenHOCTH KiIaccuUKAIIMU 1 HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHUECKHUI
psia u obmmas popmyna; u3oMepus; pU3HUEcKue CBOMCTBA; XMMUYECKHE CBOMCTBA;
CIIOCOOBI MOTYYCHHUS ):

— TIpeJieNbHbIC YTIIEBOAOPOIbI (ATKaHBI M IUKJIOATKaHb). ['opeHne MeTaHa Kak OJfH
13 OCHOBHBIX HCTOYHUKOB TeIJIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJIEBOJOPOIOB, HAXOXKACHHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

— HerpezeNbHble (ANIKEHbI, aIKMHBI U aJIKaIME€Hbl) 1 ApOMATUYECKUE YTIIEBOJOPOIbI.
I'openne arneTuieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO TUTAMEHU JJII CBAPKU U
PE3KH METaJNIOB

39,40

— KHCIIOPOJICOJIepIKALIIE COSTUHEHNUS (CTUPTHI U PEHOIIBI, KAPOOHOBBIE KMCIOTHI
3¢upbl, ATBAETUIBI U KETOHBI, JKUPBI, YIIIeBoAbl). [IpakTHyeckoe mpuMeHeHne
STUJICHIJIMKOJIS, TIUIepuHa, ¢peHona. Ilpumenenne Gpopmanbaeruia, aneTaabaeriia,
YKCYCHOM KHCITOTBI. MBbllIa KaK COJIM BBICHITUX KapOOHOBBIX KUCIOT. Mororiue
CBOICTBA MbLIA

41,42

— asoTcoiaepkalMe  CoeAMHEHWs  (aMUHBI M aMHUHOKHCIIOTHI,  O€NKH).
BbicokOMONEKyIsIpHbIE COCTUHEHUS (CHHTETUYECKHE U OHMOJIOTMYECKH-aKTUBHBIE).
MoHoMmep, momMep, CTPYKTypHOE 3BeHO. [lonmmMepu3anus 3THIICHa KaK OCHOBHOE
HaIlpaBJICHUC €TI0 UCIIOJIb30BAHUS.

['eHeTHuecKas CBsSI3b MY KJIACCAMH OPTAaHWYECKHX COSTUHEHHH

43,44

IIpakTHYecKkHe 3aHATHSA:

CBoiicTBa OPraHMYECKUX COCTUHEHUN OTACIBbHBIX KJIaCCOB (TpUBUATIbHAS U
MEXyHapOaHAas HOMEHKJIAaTypa, XUMHUYECKHE CBOIMCTBA, CIIOCOOBI MOTY4EHUS ):
npeeabHble (aTIKaHbl ¥ LUKIJIOAIKAHbI), HEMpeIebHbIC (aJIKEHbI, aTIKUHBI U
aJIKaJUeHbI) U apOMaTHYECKUE YTIIEBOOPOIbI, CIIUPTHI M (PeHOIIBI, KapOOHOBBIE
KHUCIIOTHI ¥ 3(DUPBI, AJIbJIETU/IBI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS. 3a/1aHNs HA COCTaBJIIEHUE YpaBHEHUN
XUMHUYECKHUX PEAKLU ¢ y4aCTHEM OPraHUYECKHUX BEIIECTB HA OCHOBAHWH UX COCTaBa
U CTPOEHUS

45,46

CocraBiieHne cxeM peaknwii (B TOM 4YHCIE TIO0 TMPEATIOKEHHBIM IIETIOYKaM
MpeBpalleHN),  XapaKTepU3YIOIIUX  XMMHYECKHE  CBOWMCTBA  OpPraHUYECKHUX
COCJIMHEHMH OTJENbHBIX KJIACCOB, CITOCOOBI X MONYyYEHUS U HA3BAHUE OPraHUYECKHUX

OK 02
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COCAMHEHHN 1O  TPUBHAIBHOM WM  MEXKIYHAPOJAHOM  CHCTEMaTHYECKOU
HOMEHKJIAType.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA CBOMCTBA
OPraHu4YCCKUX COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

47,48

JlabGoparopHas 3aHsiTHE:

“IIpeBpaleHust OpraHU4eCKMX BELIECTB IIPU HArpeBaHUM'".

[TonydyeHue sTUNIEHA U U3yYEHUE €ro CBOMCTB. MoieTupoBaHUE MOJIEKYT U
XMMHUUYECKUX IPEBPAICHUI HA IPUMEpE 3TaHa, STUIICHA, alleTUIIEHA U JIp.

Tema 4.3.

Nnentuduxaruys
OpTraHUYECKUX BEIIECTB, UX
3HAYCHHE U IPUMEHCHHE B
OBITOBOI M TIPOU3BOJACTBEHHOM
JeITEILHOCTH YeJIoBEKa

Conepxxanue y4eOHOro Marepuasa

49,50

Teopernueckoe o0yueHue:

N3MeHYnBOCTh IPU3HAKOB. BUAbl N3MEHYMBOCTH: HACJICICTBEHHAS U
HEHACJICCTBEHHAsl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HACJIECTBEHHOW N3MEHYUBOCTH
(H.W. BaBunos). MyraninonHas TeOpysi U3MEHUUBOCTH. BUJIbI MyTal1il U IPUYMHEI
ux Bo3HUKHOBeHUs. Kapuotun uenoseka. HacieacrBeHHble 3a001€BaHUs YEI0BEKA.
['enHBIe M XpOMOCOMHBIE OOJIE3HM YeTOoBeKa. bone3Hu ¢ HacleaCTBeHHON
IIPEIPACIIONIOKEHHOCTHIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKU B IPEIOTBPALLICHUN U
JICUCHUH T'eHETHYECKUX 3a00JIeBaHUN YeJIOBEKa

51,52

Ponw opranmdeckoit XumuM B pemieHun mpo0JieM dHEPreTHIeCKoi 0€30MacHOCTH, B
Pa3BUTHUU MCAUTIUHBI, CO3JAHUH HOBBIX MAaTCPHUAJIOB, HOBbBIX UCTOYHUKOB S3HCPIrUA
(anmpTEepHATHBHBIE HICTOYHUKH 3HEprun ). OMacHOCTh BO3/IEUCTBUS HA JKHUBbIE
OpraHu3Mbl OPraHUICCKUX BCIICCTB OTACIIbHBIX KJIACCOB (yFJIGBO,Z[OpOI[BI, CIIUPTEI,
(heHoJTbI, XJIOPOpPraHu4YeCKHe MPOU3BOIHBIE, albJAECTHABI U JIP.), CMBICH ITOKa3aTess
MPEEIbHO JONYCTUMON KOHUEHTPALHKU

53,54

JlabGoparopHble 3aHATHSA:

Jlaboparopnast pabora: “VneHTudUKaMUS OPraHUYECKUX COCTUHEHUHN OTIEIbHBIX
KJIaCCOB”

WnenTudukanys opraHndeckKux COeAMHEHUH OTIENBbHBIX KJIAcCOB (Ha MpUMepe
aJIbJIETUJI0B, KpaxMaia, YKCyCHOM KUCIIOThI, OETKOB U T.I1.) C UCIIOJIb30BAHUEM UX
(U3NKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUEeCTBEHHBIX peakiuil. JlenaTypanus
Oenka mpu HarpeBaHuu. L{BeTHbIe peakiuu O0eiakoB. Bo3HUKHOBEHNE aHATUTHYECKOTO
CUTHaJIa C TOUYKH 3pEHUs] XMMHUYECKUX MPOIIECCOB IPU IPOTEKAHUN KAaUYECTBEHHOU

OK 01,
OK 02,
OK 04
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peaxiuu, Mo3BOJSIOIEH UIEHTUDUIIUPOBATE MPEUI0KEHHBIE OPraHUYECKUE
BEIIECTBA

KonTtpoabnas padora 3

5656

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

N

Pa3zgen 5. Kuneruueckue u te

MOAUHAMHYCCKHUEC 3AKOHOMEPHOCTH MMPOTCKAHUA XUMHNICCKHUX pealcum“a

S

Tema S5.1.

CKOpOCTh XMMHUYECKUX
peaKkuuid.

XHUMUYECKOE paBHOBECHE

Conep:xxanue y4e0OHOro MmaTepuaJja

SN

57,58

Teopernueckoe o0yueHue:

CkopocTh peakliy, €€ 3aBUCUMOCTh OT pa3jiu4HbIX (AaKTOPOB: MPUPOIBI
pearupyomux BEIIECTB, KOHLEHTPALUK PEarupyrolux BEIIECTB, TEMIEPAaTyphbl U
MJIOMIAN PEAKIIMOHHONW MOBEPXHOCTH. TeruioBbie d()QPEKTHl XUMUUYECKUX PEAKIIHA.
DK30- U BHIOTEPMUYECKHUE, PEAKLIUU.

OObpatumocTh peakiuil. XUMHYECKOEe PAaBHOBECHE U €r0 CMEIICHUE MO ACHCTBHEM
pa3nuYHbIX (PaKTOPOB (KOHIICHTPAIUS PEareHTOB WIIH MPOTYKTOB PEaKIIUH,
JaBJIEHUE, TEMIIEpaTypa) Jsl CO3JaHusl ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
xumuyeckux npoueccon. [Ipunnun Jle [latense

59,60

IIpakTHYecKkHe 3aHATHSA:

Perienne npakTHKO-OpUEHTUPOBAHHBIX 33aHUI Ha aHANIMU3 (AaKTOPOB, BIMSIOIUX HA
U3MEHEHUE CKOPOCTM XMMMYECKOM peakiuuu, B T.4. C IO3ULUUN DKOJIOTUYECKH
11€J1eCO00pa3HOro MOBEICHHS B OBITY U TPYAOBOH IEATEIBHOCTH B LIESAX COXPAaHEHUS
CBOETO 3/10POBbS U OKPYKAIOILIEH IPUPOIHON CPEIBI.

Perenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUI HA IIPUMEHEHUE npuHiuna Jle-
[ITarenbe 11 HAXOXKIACHUS HAIIPABJICHUS CMELECHUSI PAaBHOBECUS XUMHUUYECKOU
peakiuu ¥ aHainu3 (pakTopoB, BIUSIOMIMX Ha CMELICHHE XUMHUYECKOTO PaBHOBECHS

N

OK -2
OK-4

Paspgea 6.

PacTBOpbI

Tema 6.1.
[TonsiTue o pacTBopax

61,62

Teopernyeckoe o0yueHue:

PactBopenne  kak  ¢usuko-xumuueckuit  mpomecc.  PactBopel.  CrocoOsl
IIPUTOTOBIIEHUST pacTBOpoB. PacTtBopuMocTs. MaccoBas 10yg  pacTBOPEHHOIO
BeniecrBa. (CMBICII TIOKa3aTeNsl MNPeNeIbHO JONYCTUMOM KOHLUEHTPAlMM M €ro

OK 01
OK 02
OK 07
IIK...
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HCIOJIb30BaHUE B OLIEHKE IKOJIOTMYECKON 0€30MaCHOCTH.

[IpaBmia 5SKOTOTHYECKH I€1€CO00pa3HOr0 TOBENEHUsS B OBITY W TPYIOBOU
NEATEIBbHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS M OKPYKAKOIIEW NPUPOIHOU
Cpelibl; OMTaCHOCTh BO3ACHCTBUS HA dKUBBIE OPraHU3Mbl ONPEICICHHBIX BEILIECTB.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha pacTBOPBHIL,
HCIOJIb3YeMbIC B OBITOBOM U MTPOU3BOJCTBEHHON JESITETLHOCTH YEIIOBEKA

Tema 6.2. VccnenoBanue
CBOMCTB PacTBOPOB

63,64

JlabGoparopHasi 3aHAITUSA:

«[IpuroTtoBreHue pacTBOPOBY.

[IpuroroBnenne pacTBOPOB 3aJaHHOM (MaccoBOW JoJiel) KOHIEHTpamuu (C
[IPAKTUKO-OPUEHTUPOBAHHBIMU ~ BONPOCAMM) M  ONPEIEIEHHE CpEeAbl  BOJHBIX
pacTBOpPOB.

Pemenwuie 3a1ay Ha IPUTOTOBIICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlepKaHNe (COlePKAHUE MPUKJIATHOT0 MOIYJIs1)

Paznen 7. XuMmus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa
Tema 7.1. Conepxxanue y4eOHOro MaTrepuasa OK 01
Xumus B ObITY U 65,66 | Teoperuueckoe o0yyeHue: OK 02
IPOM3BOICTBEHHOMN Hogetimme 1ocTkeHUs] XUMUYECKOW HAYKU U XUMUYECKON TeXHOoJoTuH. Posb OK 04
NeATebHOCTH YeloBeKa XUMHH B 00€CTIEYEHUH SKOJIOTUYECKOI, YHEpreTHYeCcKO U MUIIEBOH 6e30MacHOCTH, OK 07
pa3BUTHH MEAMIHMHEL. [IpaBuia Moucka U aHaIu3a XUMHUSCKON HHPOPMAIUH U3
Pa3NIUYHBIX UCTOYHUKOB (Hay4yHast U yueOHO-Hay4YHas TUTEepaTypa, CpeicTBa
MaccoBoi nHpopmanuu, cets MIHTEepHET)
67,68 | [IpakTHyeckue 3aHATHS:
69,70 | Ilouck W aHamM3 KEWCOB O MPUMEHEHMH XWMHYECKHX BEHICCTB W TEXHOJIOTHH C

ydgeroM Oyaymieil mnpodeccHOHANbHON NeATeNbHOCTH 1O TeMaM: BaKHEHIIHe
CTPOUTEIBHBIE MaTe€pUajbl, KOHCTPYKIIMOHHBIE MAaTEpHallbl, KpPACKH, CTEKIIO,
KCpaMHuKa, MAaTCpUaJibl IJId 3JICKTPOHHUKHU, HAHOMATCpHAJIbl, TCKCTUJILHBIC BOJIOKHA,
WMCTOYHUKUA SHEPTUU, OPraHMYECKWe W MHUHEpaJIbHble YTOOpEeHHs], JIEKapCTBEHHbBIC
BCIICCTBA, GBITOBa}I XHUMHUAL.

3ammra: [IpencraBnenue pe3ynbTaTOB pelieHUs KEHCOB B (hOpMe MUHU-IO0KIIAIa C
IIpEe3CHTALUEN

ITpome:kyTounas arrecrauus (qudpdepeHUMPOBAHHDBIN 3a4€T)
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| Bcero:

72
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3. YcaoBus peaauszauuu padoyeii nporpaMMbl 00111e00pa3oBaTe/ibHOM
AUCHHUILIMHBI

3.1. MaTepuaJIbHO TeXHHYECKOe o0ecneyeHue

OcBoenne  mporpammbl  yueOHOW  maucimmuinabl  OJ.10  Xumws
OCYILIECTBIISIETCSA B y4eOHOM KaOMHETE XUMHUHU.
B cocraB MarepuaibHO-TEXHUYECKOTO 00ECIIeYEHUsT BXOISIT:
O6opynoBaHue yueOHOTO KaOMHeTa:
JIeMOHCTpallMOHHBIN CTOJI,
Kommnekt yuennueckoit medenu,
Mukponpenapatsl K Kypcy o61mast xumust — 120 1ir.
PeakTuBnl,
Xumuyeckas 1nocyua;
JlaGopatopHble TNPUHAAJIEKHOCTH JJISI TMPOBEACHUS XUMHUYECKOTIO
UCCJIEIOBAHMSI,
TJTaKaTHhI,
8. Pa3gaTouHble KOJUIEKIIMH 10 OOIIEH XUMHUH.

ok owdE

=~

TexHuueckue cpeacTsa 00ydeHUs:
1. KowmmsbroTep,

2.  Bwupgeompoekrop,

3. DOkpan,

4.  Muxpockons-10 mT

Metoauueckoe obecnieueHue:

1.3aganus B TecToBOM popme
2.Kontpomasusie padotsl I, 111 kypc
3.IIpoBepounsie padotsl I, Il kypc

4. JlaGopaTopHble U MPAKTHIECKUE PAOOTHI
5. Kaprouku no remam

3.2. MapopmanuonHoe odecrnedeHue

NudopmanmonHoe  obecriedeHue  OOYYCHHS  COACPKUT  TEPEUYCHD
PEKOMEHIyEeMBIX YUeOHBIX U3/IaHWN, OCHOBHAS JIUTepaTypa, IHTepHET-pecypCHl.

OcHoBHas uTEparypa:
1. Xumus s npodeccuit ¥ crenuaibHOCTEN eCTeCTBEHHO-HAYYHOT O

npoduist: yueo. a1 cTyd. yupexaeHui cpea. npod. oopazosanus/ [O.C.
[Mabpuensn, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnankos]; moxa pexa. O.C.
["abpuensna. — 6-¢ usm., crep. — M: U3naTenbckuit ieHTp «Akaaemus», 2019. —
400 c.



2. T'abpuensu O.C. u ap. Xumusi: nocobue 11t moArotoBku k EI'D:
y4e0.1mocobue sl CTyIeHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opraHu3anui, oceauBarux npodeccuu u crnennanbHocTu CIIO. — M., 2017.

3. [Mabpuensn O.C., JIsicopa I'.I'. Xumus. TecTsl, 3a1a4u ¥ yIIpaKHEHUS:
y4ae0.1mocobue sl CTyIeHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opraHmM3anui, ocBanBarmux npodeccuu u cnenuanibHoctu CI10. — M., 2017

4. I'abpuensu O.C., OctpoymoB WU.I' Xumus ayist npodeccuit u
CIEIUATBFHOCTEH COIMaTbHO-9KOHOMUYECKOTO U TYMaHUTAPHOTO TIpodeccuii:
yaeOHUK — Yuza.ctep.- M.: Mznarensckuii neHTp «Axagemus», 2016.- 208c.

Ilepeuens UHTEpHET-pecypcoB

1. Enunas xoyekius udpoBeIX 00pa3oBaTeIbHBIX pecypcos, http://school-

collection.edu.ru/ (26.08.20)

2. DiextpoHHad Bepcus rasersl "Xumusa" npunoxenue K "1 cenTsopsa”
9

http://him.1september.ru/ (26.08.20)

3. ®ectuBanp nenarormueckux wuaeil "OTKpbITHIA ypok". Pa3paboTku

ypoxoB 1o xumuw http://festival.1september.ru/subjects/4/ (06.09.20)

4. DJeKTpOHHBbIC YUYCOHUKH MO OOIIEeH XUMHH, HEOPTaHUIECKOU XUMUU,
OpFaHH‘ICCKOﬁ XUMHHN
http://www.informika.ru/text/database/chemy/Rus/chemy.html (06.08.20)

5. O0pa3oBaTenbHbBIN cepBep TecTupoBanus, http://rostest.runnet.ru/cqi-
bin/topic.cgi?topic=Chemistry (12.09.20)
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeJIbHOM
AMCUMILTHHBI

KoHTpomb 1 o11eHKa pe3ynbTaTOB 00Y4EHUS OCYIIECTBISETCS MPEToaaBaTeIeM B
IPOLIECCE MPOBEACHUS MPAKTUUECKHUX 3aHATUHN U Ta00PaTOPHBIX padoT,
TECTUPOBAHUS, a TAK)KE BHIMOJIHEHUS 00YYarOIIMMUCS HHANBUAYAIbHBIX 3a/1aHUH,
IPOEKTOB, UCCIeA0BaHUN. Pe3ynbTaThl 00y4eHHs ONpEaeIsioT, YTO 00y4daromuecs
JIOJKHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUH U3YUCHHUS

JUCIIUITIIMHBI.

s hopmupoBaHusi, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHHUS yueOHOU
JUCUUIUIMHBI UCTIONB3YETCS] CUCTEMA OLICHOYHBIX MEPOIPUATUHN, TIPEICTABIIAIONIAS
co00l KOMILIEKC Y4eOHbIX MEPOIPUSITHH, COTIACOBAHHBIX C pe3yJIbTaTaMu
00yuenus u chopmynupoBanHbix ¢ yauetoM GI'OC COO (nmpeameTHbIe
pe3ynbTatsl o aucuumivae) u ®I'OC CIIO.

3JIEMEHTOB U
npupomna
XUMUUYECKOV CBA3U

COeIMHEHUN B
COOTBETCTBUU CO
CTEereHb OKUCIIeHUS
XUMMUUIE CKUX
BJIEMEHTOB, MCXOIS
13 BAJIEHTHOCTU U
BIJIEKTPOOTPUILIATEJIbH

oCTHM

Monyne/Paspen/Te Tunsl OLL@HOYHEHIX
Ne OK/IK PesynesTaT OBydeHMST .
Ma MEepOoNpUsITUA
OcHOBHOE comepxaHue
1 Paspen 1. OCHOBH |®OpMyJIMpPOBAaTH
CTPOEeHMUs 6asoOBHE MOHATHUS WU
BelllecTBa BaKOHHB XMMUN
1.1|{0K 01 |[CrpoeHMe aTOMOB CocTaBidaTh 1. Tect «CTpoeHHUe
XVIMNYE CKUMX XVIMNYEe CKMe @OpMYHH ATOMOB XVIMMNUECKIUMX

BJIEMEHTORBR U MHNpUpoOda
XUMUUECKOM CBS3U».

2. Bamaum Ha
cocTaBJIeHVE XVMUUECKUX
bopMyJ1 OBYXaTOMHEX

coeguHeHuM (OKCUIORB,
CyJnbdMIOB, TIUIPUIOOB U
T.II.) .

3. 3BamaHusa Ha
MCIIOJIb30BaHMUeE
XUMUUECKOM CHUMBOJIMKM U
Has3BaHUM COEIMHEHUM 10
HOMEHKJIaType
MEeXIIYyHapOIHOT'O Col3a
TEOPETUUECKOM U
NPUKIIAIHOM XUMUU U
TPUBMAJIbHEIX Ha3BaHUM
IOJIS COCTAaBJIEHUS
XYUMUUECKUX GOPMYJI
IBYXAaTOMHEIX COeIVHEeHUMN
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OK/IK

Monynws/Pasgpesn/Te
Ma

PesyneTaT OBydeHMsT

Tunel OLI@HOYHEHIX
MEepOnpPUATHAIA

(oxcupmor, CyabOmUIOER,
TUIPUIOOB U T.I.) U
IPYyTUMX HeOopT'aHUUeCKUX
COeIVMHEHUM OTIOEeJIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[lepuonmue Cckum
3aKOH M Tabjauiia
O.U. MeHnperieeBa

XapakTepmusoBaTh
XYIMMYUE CKUE
DJIEMEHTHE B
COOTBETCTBUM C UX
IIOJIOXEHMEM B
IepruoImM4deCcKom
CUCTEME XUMMUECKUX
sJjemMeHTOoB .M.
MeHnnmesieeBa

1. TecT «MeTajamMuyeckKue
/ HeMeTaJmMueCcKue
CBOMCTRA,
BIIEKTPOOTPUILIATEJILHOCTD
M CPOICTBO K BJIEKTPOHY
XUMUUECKUX DIJIEMEHTOB B
COOTBETCTBME C UX
BJIEKTPOHHEIM CTPOEHUEM ¥
[IOJIOXEHUEM B
[IEPUOINUECKON CUCTEME
XUMUUECKUX D2JIEMEHTOB
O.M. MeHnmejsieeBa».

2. IpakTuyecKkue 3alaHUs
Ha YyCTaHOBJIEHME CBSI3U
MEXIY CTPOEHMEM aTOMOB
XUMUUECKUX DBIJIEMEHTOB U
nepuoamMue CcKuUM
VM3MEeHeHMeM CBOMCTB
XUMUUECKUX DJIEMEHTOB U
UX COEeIVMHEHUM B
COOTBETCTBUU C
[IOJIOXEHUEM
[leproOMUECKOM CUCTEME.
3. IlpaxkTUKO-
OPMEHTUPOBAHHKE
TeopeTuUyecKre 3allaHusd
Ha XapaKTepus3alluio
XUMUUECKUX DIJIEMEeHTOB :
«MeTasumueckue /
HeMeTaJlJIMueCKue
CBOWICTRA,
BIIEKTPOOTPUILIATEJILHOCTD
M CPOICTBO K BJIEKTPOHY
XUMUUECKUX D2JIEMEHTOB B
COOTBETCTBME C UX
BJIEKTPOHHEIM CTPOEHUEM ¥

28



OK/IK

Monynws/Pasgpesn/Te
Ma

PesyneTaT OBydeHMsT

Tunel OLI@HOYHEHIX
MEepOnpPUATHAIA

[IOJIOXEHVEM B
[IEPUOIMUECKON CUCTEME
XVIMNYEeCKMX 3JIEeMEHTOB
O.U. MenpesieeBa»

Pasgen 2.
XuMnueckmue
peaxkumnmn

XapakTepnsoBaTk
TUIB XMMUYECKUX
peaxumi

KonTponeHass pabora
«CTpoeHMe BelecTBa U
XMMUYECKMEe PpeaKLMm»

OK 01
OK 04

TUOE XUMWUECKUX
peaxumm

CocTaBIaAThL peakluuu
coeIMHEeHud,
pasJoXeHus,
oBMeHa, BaMeleHud,
OKMCIIUTEJILHO—
BOCCTAHOBUTEJIbHEIE

peaxkumm

1.
COCTAaBJIEHME YPaBHEHUM

3amaym Ha

PEeaKLMM :

— COeIMHEeHUsd,
3aMelleHMs, pas3JloXeHUsd,
oOMeHa;

— OKUCJIUTEJIbHO-
BOCCTaHOBUTEJbHEIX
peakumm c
MCIIOJIb30BaHMEM MeToIa
3JIEKTPOHHOTO OajlaHca.
2.

MaCCEI BelleCTBa WMIIN

3amaumM Ha pacuerT

oOBEMA

Tas’0B IO MU3BECTHOMY
KOJIMUEeCTBY BeElecTBa,
Macce uiIu ODOBEMY OIHOTC
13 yU4acTBYOIMX B
PeakKLumMM BeleCTB;,
PacyéTH

Macce (obOwBEMa,
KOJIMUeCcTRBa BelecCTBa)
NIPONYyKTORB peakLuy, eCiy
OIOHO M3 BElEeCTB UMEeT

InpmMecnm

2.2

SJIEeKTPONIUTUUECKA
g IOuccoluMalumsa u
MOHHENM OOMEH

CocTaBJIATh
YPaBHEHUSA
XUMUUYECKUX pPeaKLUu
MOHHOTO OOMeHa C
ydaCTHUEM
HEeOpPTaHUUEeCKUX
BelleCTB

1.
COCTaBJIEHMKE

3amaHusa Ha

MOJIEKYJISPHEIX UM MOHHEBIX
peakumMy C ydacCTUeEM
KIMCJIOT, OCHOBAHUM U
coJiey, YyCTaHOBJIEHUE
U3MEHEHUSI KUCIJIOTHOCTU
cpenrl

2.

"TUIE XUMMUECKUX

JlabopaTopHaa paboTa
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peaxkumm”

Pasgen 3.
CrpoeHne u
CBOMCTBA
HeOopTr'aHN4YeCKUX
BelllecTB

UccnepgoraThs
CTpoOeHue mu
CBOMCTBA
HeOopTr'aHNYeCKUX
BelecTB

Kourponerass pabora
«CBoMcTBa
HEeOpPT'aHNYECKUX BEleCTB>

OK 01
K. .

Knaccudbmxkanumsa,
HOMEHKJIATypa U
CTpOEeHue
HeOpTaHUYEeCKUX
BEUECTB

Krnaccubpmnumporars
HeopT'aHMUeCKMe
BelecTBa B
COOTBETCTBUMU C UX
CTPpOeHUEM

1.
Ha3BaHME HeOPI'aHNYEeCKIUX

TecTt «HoMmeHKkIlaTypa 7V

BEIIeCTB MCXOIa U3 UX
XYUMMUUECKOM GOOPMYJIEL UM
COCTaBJIEHME XUMMUUECKOM
GOPMYJIEI MCXOIOSa U3
Ha3BaHMS BelecTBa I10
MEXIOYHAPOIHOW WMJIU
TPUBMAJIBEHOM
HOMEHKJIaATYype» .

2.
MacCCOBOM IOOJIU

3amauy Ha pacuer
(Maccehl)
XMMUUECKOTO DJIEMeHTa
(coenmMHeHMUs) B MOJIEKYJIE
(cmecwu) .

3.

o KJjaccuomuxaumu,

[lpakTUueckKue 3alaHUs

HOMEHKJIaAType u
XUMHUUYECKUM bopMyJiam
HEOPTaHUUECKMX BElleCTB
PAaBJIMUHEIX KJIACCOB.

4,
Ha onpemnejieHue

[lpakTUuecKkue 3alaHUs

XYMUUECKOW aKTMBHOCTMU
BElleECTBE B 3aBUCUMOCTU
BUIa XUMMUECKOM CBSA3U ¥
TUIIa KPUCTAaJIJIMUeCKOM
pele Tk

3.2

OK 01
OK 02
IIK. ..

OUBUKO—

XVMMye CcKme
CBOMCTRA
HeOpI'aHNMYEeCKUX
BelecTB

YcTaHaBIMBaTh
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMCTB
HeOpTaHUYEeCKUX
BEIeCTB OT
CTPOEHMS aTOMOB U

MOJIEKYJI, a TaKXe

1.
XVMUUECKUX CBOMCTB

TecT «OcoBeHHOCTHU
OKCUIOB, KUCJIOT,
OCHOBaHUM, amMPOTEPHBIX
TUOPOKCUIOB U COJIEM».
2.

COCTaBJIEHHUE ypaBHeHMﬁ

3amaHusa Ha

XVUMUUECKUX PpeaKUu C
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Monynws/Pasgpesn/Te

Tunel OLI@HOYHEHIX

N OK/IIK PesyneTaT obyueHus .
Ma MEepPOoNpUATHUA
TUIAa ydacTUeM MPOCTHX U
KpMCTaJIJIMueCKOM CJIOXHBIX HEeOpT'aHUUEeCKUX
pele Tk BelleCTB: OKCUIOB
MeTaJlJIOB, HEeMeTaJlJIOB U
aMOOTEPHHIX BJIEMEHTORB;
HEeOpTaHUUECKUX KUCJIOT,
OCHOBAHUM U aMOOTEPHEIX
TUOPOKCUIOB,
HeOpTaHUUYeCKUX COJIeu,
XapaKTepmUaylnux UX
CBOMICTBA U CIIOCOOEBI
[IOJIYUEeHNUS .
3. TpakTUKO-—
OPUEHTUPOBAHHEIE
TeopeTuUYecKre BalaHus
Ha CBOMCTBa U IIOJIyUEHUE
HeOpTraHUUYEeCKMX BEIEeCTB
3.3| 0K 01 |MoeHTUbMKaLMA llccrenoBaTh 1. MpaxTuxo-
OK 02 |HeopTaHMUECKUX KayueCTBEHHEE OPMEHTUPOBAHHEIE 3allaHUSs
OK 04 |BemecTB peaxkumum 10 COCTAaBJIEHUK
HeopIraHUYeCKUX XYMUUECKUX PeaKLMUM C
BelecTB ydyacTMeM HeOoPpI'aHMUeCKUX
BelUeCcTB, MCIIOJb3yEeMBIX
OIS UX UOSHTUOMKALIUMA .
2 .JJabopaTopHas paboTa:
“oeHTudmrKaLmsa
HeOpTraHUUYeCKMX BelecTB”
4 Pasgen 4. UccanepnoBaTs KoHTponeHasi pa6oTa
CrpoeHue u CTpOeHue u «CTpoeHMe M CBOMCTBA
CBOMCTBA CBOMCTBA OpPTr'aHNMYECKMX BelleCTB»
Opr'aHMYeCKMUX OpPTr'aHNYECKMX
BeleCcTB BeleCcTB
4.1|0K 01 |Knaccupmkaums, KnaccubmnumporaTh 1. 3apmaHua Ha
IIK... |cTpoeHUue u OopraHuuecKue cocTaBJIeHMEe HaRBaHUM

HOMEeHKJIaTypa
OpPTaHUYECKUX
BEIEeCTB

BelecTBa B
COOTBETCTBMUM C UX
CTpOeHUueM

OpPTaHMUECKUX COeIVHEHUV
10 TPUBMUAJILHOM WUIIU
MEXIOYyHAPOIHOM
CUCTEeMaTUUECKOM
HOMEHKJIaTYype .

2.
cocTaBJIeHME IIOJIHBIX U

3amaHusa Ha

COKpPallleHHBIX CTPYKTYPHBIX
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bopMyJT OpPTaHMUeCKUX
BEIleCTB OTHEJIbHBIX
KJIaCCOB.

3. 3Bamaum Ha
ompeneJyieHMe MNpOoCTeMruen
bopMyJIEl OpPTaHUYECKOM
MOJIEKYJIEl, MCXOOS U3

DJIEMEHTHOTO CcocCcTaBa (B

%)

4.2

OK
OK
OK
[IK...

01
02
04

CmomcTBa
OpTaHUUYeCKUX
coeInmMHeHUN

YcTaHaBIMBaTh
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMICTB
OpPTaHUYECKUX
BEIeCTB OT
CTPOEHUS MOJIEKYJI

1. BapmaHusa Ha
COoCTaBJIeHUE YypPaBHEHUM
XVUMUUECKUX PpeaKUu C
ydacTUeM OpTraHMUeCKUX
BeleCTB Ha OCHOBaHUM UX
cocTaBa U CTPOEHUA.

2.
CoCTaBJIeHUE YypPaBHEHUM

3amaHusa Ha

XVUIMUUECKUX PpeakKLul,
VJLJIIOC TPUP YOI X
XUMMUUECKME CBOMCTRBA C
YyUeTOM MEeXaHU3MOB
NpoTeKaHMsa INaHHBIX
PEeaKuUMy M I'€HeTUMUEeCKOU
CBA3U OPTaHUUYECKUX
BElleCTE Pas3HBIX KJIACCOB.
3. PacueTHBlEe 3amadmM IIo
VPaBHEHUAM pPeaKUuum C
ydacTueM OpIT'aHMUeCKUX
BEleCTB.

4. JlabopaTopHasa paboTa
“llpeBprameHusa
OpTaHMUYEeCKUX BeEUeCTB
npm HarpesaHum"

4.3

OK 01
OK 02
OK 04
[K. ..

NoeHTHUdUKaLMS
OpTaHUUYeCKUX
BemecTB, uX
3HAUEHMEe U
IpMMEeHEeHME B
OLBITOBOM U
IPOU3BOILCTBEHHON
OesaTeJIbHOCTU

yeJjioBeKa

WccrnemoBaTh
KadyeCTBEeHHbEe
peaxkumm
OpTraHnYeCKUX
CoeIVHeHUN
OTIEeJIbHEX KJIACCOB

1.llpakTUKO-
OPMEHTMPOBAHHEIE BalaHUS
10 COCTaBJIEHUIO
XYMMUECKUX PeakuuM C
ydacTMeM OpPIaHUYeCKUX
BelecTB, B T.d.
UCIIOJIb3YEMBIX IIJIS UX
uneHTUudMKaAuUUM B OHTY U

IIPOMEINIJIEHHOCTN .
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Monynws/Pasgpesn/Te

Tunel OLI@HOYHEHIX

N OK/IIK PesyneTaT obyueHus .
Ma MEepPOoNpUATHUA
2 .JJabopaTopHas paboTa:
“oeHTudmrKaLmsa
OpPTaHMUECKUX COeIVHEeHUV
OTHEeJIbHEIX KJlaccoB”
) Pasgen 5. XapakTepusoBaTh
Knneruueckmne un BIMSHME PaBJIMYHBIX
TepMOoAMHaAMMuuUecKku |bakTopor Ha
€ BaKOHOMEPHOCTHM |paBHOBEecCHE M
IIpOTEeKaHUS CKOpPOCTB
XYMUYECKUX XMMUYECKMX PpeaKLun
peaxumin
5 |OK 01 |CkopocTb XapakTepmnu3oBaTh [lpakTUKO—
OK 02 |XMMMUYEeCKUX BIIMSAHUE OPUEHTUPOBAHHLIE
IIK... peaxkum. KOHILEHTPpaUuUmn TeopeTuUYecKue BamaHus
XyMmrueckoe pearupynmx Ha aHamun3 GbakTopOB,
PaBHOBeCHUE BEleCTB U BIMSKIMX Ha M3MEeHEeHU e
TeMIIepaTyps Ha CKOPOCTU XUMUUECKOMN
CKOPOCTb peakumu. IpPakKTUKO—
XUMUUECKHUX PeaKUUM |OPUMEeHTUPOBAHHEE 3aIlaHus
XapakTepms0BaTh Ha IIpUMEeHEeHMEe MNPUHLUUIIA
BIIMAHME MU3MeHeHUsa |Jle-llaTesibe 104
KOHIIEHTPAaLIUN HAXOXIEHMS HalpPaBJIeHUSI
BEWEeCTB, peakLuu CMelleHUS PaBHOBECUS
cpensl u XVIMUUECKOM PeaKLUM U
TeMIIepaTyps Ha aHanmuzs GbaxToOpOB,
cMelleHre BIMAKIMX Ha CMEelleHue
XUMUUECKOT'O XVUMUUECKOT'O PaBHOBECHUS
paBHOBeCHUS
6 UccnenoeaTe
Pasgmen 6. MCTMHHEE PacCTBOPEH
PacTBOpPH C 3BagaHHBEMU
XapakKTepucTHUKaMm
6.1|0K 01 |[IloHaTue o PaznmuyaThk MCTMHHEE|l. 3ajaum Ha
OK 02 |pacTBOpPax PacTBOPH IPUITOTOBJIEHUE
IIK .. PacTBOPOB.
2. IpakTuUKoO-—

OPMEHTVPOBAHHEIE

PracdeTHbBIEe 3aaHMA Ha
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Monynws/Pasgpesn/Te

Tunel OLI@HOYHEHIX

N OK/IIK PesyneTaT obyueHus .
Ma MEepPOoNpUATHUA
OVCIIEPCHEIE CUCTEME,
VCIIOJIb3yEeMEIe B OBITOBOM
M [NPOUBBOLCTBEHHOMU
OesaTeJIbHOCTM uYeJjioBeKa
6.2 | 0K 01 |MccremoBaHue lccrnenoBarTh JlaBbopaTopHasa pabdoTa
OK 04 |crowcTB busuko-xmMmueckue |(“IpUToToBJIEHUE
IIK .. PacTBOPORB CBOMCTBAa MCTHUHHEIX [pacTBOPOB”
PacTBOPOB
11 | IpodeccmoHanbEHO-OPMEHTMPOBaHHOE COAepXaHMe (coIepxaHue MNPUKIANHOTIO
MOZIYJIsT)

V4 Paspgen 7. OueHMBaTH Bammra kerca (c yuerom
XyuMuss B GrITYy M IIOCJIe ACTBUSA 6ynymen
NPOMBBOILCTEBEHHOM |BHTOBOM U npodeccmnonansHOM
OesaATelbHOCTHU NIpOMBBOLCTEBEHHOM OesiTeNIbLHOCTH)

YeJioBeKa OesaATeNbHOCTHU
YeJiIoBeKa C [IOBULIMUM
BKOJIOTUYECKOM
6esomnacHOCTH
OK 01 |Xumus B OHTY U OLeHUBATH Kenvic (c yueToMm Oynymemn
OK 02 |nmpou3BOINCTBEHHOM |IIOCJIENCTBUA npobeccroHaJIbHOM
OK 04 |mearTemnpHOCTHU OLITOBOM U oedaTesbHOCTHM)
OK 07 |uenoBeka IPOU3BOLCTBEHHOM BO3MOXHEIE TeMB KEeMCOB:
IIK .. OedTeJIbHOCTU 1. ToremyieHne KIMMATa v

yeJioBekKa C IIO3ULIUM
BSKOJIOTUUECKOM
6e30IIacCHOCTHU

BEICBODOOXIEHME IT'a30BEIX

I'mipaToB CO IOHa OKeaHa.
2.
oJjid aBma-—,

Bynyuye MaTepmaibl
MallHO— U
NpMOOPOCTPOSHNSA .

3.
COJIHEUHEIX DaTapen.
4.

PacTUTEJIbEHEIX IIpellapaTOE

HoBrle MaTepwmasisl OJid

JlekapcTBa Ha OCHOBE
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