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1.PE3YJIbTATBI OCBOEHU S KYPCA BHEYPOUHOM JEATEJBHOCTH.

Juunocmuvimu pe3yiomamamu 06yqeuu;1 AeaAaromca.:

v

v

v

YyBCTBO TOpPJOCTH 3a POCCHICKYIO HayKy, I'yMaHHU3M, IOJIO)KUTEIbHOE OTHOILIEHUE K Tpyay,
L[EJIeYCTPEMIIEHHOCTb,

TFOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaybHEWIIEH 00pa30BaTENbHON TPAEGKTOPUU ECTECTBEHHO-
Hay4yHOTr'0O HaIllpaBJICHMUS,

YMEHHE YNPaBISATh CBOEH MMO3HABATENBHOMN 1€ATEIbHOCTBIO.

Memanpeomemnuvimu pe3ynomamamu A6AA0OMCA:

v
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v
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WCIIO0JIb30BaHUE YMEHUM U HABBIKOB Pa3JIMYHBIX BUOB MO3HABATEIBHOMN 1€ATENIBHOCTH,
WCTIOJIb30BAHUE OCHOBHBIX HWHTEJUIEKTYalbHBIX ONEpalldii: aHalu3 ¢ CHHTE3, CpaBHEHHUE,
0000111eH1e, CUCTeMaTHU3alllH, BBISIBJICHIE IPUYMHHO-CIIEICTBEHHBIX CBA3EH,

YMEHHE OINpeAeysaTh LEAN W 3aJaud JeATeIbHOCTH, BBIOMpATh CPEACTBA pealu3aluu Lelel u
MPUMECHSITh UX Ha MMPAKTHKE,

yMEHHE CaMOCTOSITEIbHOTO MPUOOPETEHHSI HOBBIX 3HaHUM, aHAIM3a U OLIEHKU HOBOW MH(pOpMaIuu,
MCIONB30BAaHUE PA3TUYHBIX HCTOUYHUKOB IS TTONy4eHUs UH(OpMaInu.

Ilpeomemmnvimu pesyromamamu A61A10MCA:

v

AN

(dbopMHpoBaHUE MEPBOHAYATIBHBIX CUCTEMaTU3MPOBAHHBIX MPEAICTABIECHUI O BEIIECTBaX, UX
MpEeBpaIEHHUIX U MPAKTHYECKOM IIPUMEHEHUH; OBJIAICHHE TOHATHITHBIM aIllapaToM U
CHUMBOJINYECKUM SI3bIKOM XMMHUU;

OCO3HaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOT O
€CTEeCTBO3HAHUS, XUMHUECKIX MPEBPALICHUI OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHM KHUBOW U HEXXUBOU IIPUPOABL;

yri1yOjeHue NpeAcTaBlIeHUu 0 MaTepuaibHOM €IMHCTBE MHPA;

OBJIaJICHHE OCHOBAaMH XMMHYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHATU3UPOBATH M OOBEKTUBHO
OIICHMBATh )KMU3HCHHBIC CUTYAIlNH, CBSI3aHHBIC C XUMUEH, HaBBIKAaMH O€301TaCHOT0 0OpaIeHus C
BEIIIECTBAMM, UCIIOJIb3YEMBIMH B ITIOBCETHEBHOM JKU3HM; YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATh
HKOJIOTMYECKH 0€30MacHOe MOBECHUE B 1IEIIAX COSPEKEHUS 310POBbS U OKPY’KAIOLIEH Cpeibl;
(dbopMHpOBaHUE YMEHH yCTAaHABIMBATH CBSI3M MEXKIy PEaIbHO HAOII0 JaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMU, TPOUCXOAALIMMU B MUKPOMUPE, OOBSCHITh IPUUMHBI MHOT000pa3us
BEIIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHMS, @ TAK)KE 3aBUCUMOCTh IIPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

IpUOOPETEHHsI ONbITa UCIIOIb30BAHUS PA3IUUYHBIX METO/I0B U3yUYEHUS BEILECTB; HAOIIOJEHU 32 UX
MIpEeBpAILEHUSIMU TTPU TPOBEICHUH HECIOKHBIX XUMHUECKHX IKCIIEPUMEHTOB C HCIIOIb30BaHHEM
nabopaTopHOro 0060pyI0BaHUs U IPUOOPOB;

YMEHHUE OKa3bIBaTh MIEPBYIO IIOMOIIb IPU OTPABJICHUAX, 0KOTaX U JPYTUX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U J1a00OPaTOPHBIM 000PY/JOBAHUEM;

OBJIaJIEHHUE MTpHEeMaMH paboThI ¢ HHPOPMALIMEH XUMHUYECKOTO COMCPKAHUS, TIPEACTaBICHHON B
pasHo ¢opme (B BUIE TEKCTa, GopMyI1, rpaduKoB, TAOIMYHBIX TaHHBIX, cXeM, (oTorpaduii u ap.)
CO3JITaHME OCHOBBI /ISl (POPMUPOBAHMS HHTEpECca K PACIIUPEHUIO U YTITyOIEHUI0 XUMHUYECKUX
3HaHUH 1 BRIOOpA XMMUU KaK IPOPHILHOIO MpeMETa IpU Iepexo/ie Ha CTYNEHb CPEIHETO
(monHoro) obuiero oopa3zoBaHus, a B JaJIbHEHIIIEM U B KauecTBe cepbl cBoe MpodecCHOHATbHON
NeATebHOCTH;

¢dbopMupoOBaHUE MPENCTaBICHUI 0 3HAYCHUH XUMUYECKON HayKU B PEIIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX TPOOIIEM, B TOM YHKCIIE B TIPETOTBPAIIICHUN TEXHOT€HHBIX W YKOJIOTMYECKIX
Karactpod.

BbIlIyCKHI/IK IMOJTYYHUT BO3MOKHOCTh HAYYUTHCH

3HATb XUMHWYCCKYIO CHUMBOJIMKY: 3HAKW XHUMHUYCCKUX IJICMCHTOB, (i)OpMYJ'II)I XUMHUYECCKUX
BEIIECTB, YPaBHEHHUS XMMHUYECKUX PEAKILU;

BaOXKHENIIME XMMHYECKUE MMOHATHS: BEIIECTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTCJIbHBIC aTOMHAaA U MOJICKYJIsIpHas MacCbl, MOH, KATUOH, aHWMOH, XUMUYCCKasA CBA3b,
3EKTPOOTPULIATETHHOCTh, BAJIGHTHOCTb, CTENIEHb OKUCIICHUS, MOJIb, MAJISIpHAsl Macca, MOJIIPHBIN
00beM, PaCTBOPBI, DNEKTPOIUTHI U HEDNIEKTPOIHTHI, IIEKTPOITUTUYECKAS JUCCOIUAIINS, OKUCTHTEh
Y BOCCTAHOBUTEIb, OKHCIICHUE H BOCCTAHOBIICHUE, TEIUIOBOHM 3P PEKT peaKinu, OCHOBHBIC TUITBI
peaKkuii B HEOPraHUYECKON XUMHUH;



— XapakKTEpHBIC PU3HAKYA BAXKHEUIINX XUMUYECKUX TIOHATHH;
— 0 CyI€CTBOBAHN U B3alMOCBs3HU MCKOY BaXXHEUIIINMU XUMHUYECKIMU IIOHATHUAMU,
— CMBICII OCHOBHBIX 3aKOHOB M TEOpPUM XUMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, 3aKOHBI
COXpaHEHHUs] MacChl BEIECTB, IOCTOSHCTBA COCTaBa, nepuoandeckuit 3akon /. 1. Menaeneena
BbInyckHUK HAyUYHTCSH:

HaspiBaTb: XMMHYECKHE 3JIEMEHTHI; COCIMHEHUS U3YYECHHBIX KIIaCCOB HEOPIaHUYECKUX BEIIECTB;
OpPTaHUYECKHUE BEIIECTBA MO UX GopMylie: METaH, ITaH, STUJICH, alleTHIICH, METaHOJ, dTAaHOJ, TJIULEPHH,
YKCyCHasl KHUCIJIOTA, IIII0K03a, Caxapo3a.

OO0BsICHATH: PU3NUECKHUIT CMBICII aTOMHOT'O (TIOPSIAKOBOI'0) HOMEPa XMMHUECKOI'0 JIEMEHTa, HOMEPOB
TpYIIIBI ¥ iepuoAa B nepuoandeckoil cucreme J[.M. MenneneeBa, K KOTOPbIM 3JIEMEHT NPUHAITICKUT;
3aKOHOMCPHOCTHU U3MCHCHU CTPOCHUA aTOMOB, CBOICTB DJIEMEHTOB B npeaciax MajiblX ICPUOJA0B U
TJIaBHBIX ITOATPYIII, a TAKXKE CBOMCTBA O6p33y€MI)IX HUMMH BBICHINX OKCHIIOB,

CYIIHOCTh TIpOIIecCa AJIEKTPOIUTUYECKOW TUCCOIMAIMU U PEaKIMii HOHHOrO oOMeHa
XapakTepu3oBaTh: XUMUYECKUE AIEMEHTHI (OT BOJIOPO/a A0 KaJbIIKsI) HA OCHOBE UX IOJIOXKEHUS B
MEPUOIMYECKON CUCTEME XUMUYecKux AneMeHToB [[. . MenzeneeBa u 0COOEHHOCTEH CTPOCHUS MX
aTOMOB;

B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBAMH BCIICCTB,
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BEIICCTB: OKCUAO0B, KUCJIOT, OCHOBaHUM N
coJiei.

Onpenensith, KIacCH(PUIMPOBATH; COCTAB BEIIECTB MO UX (POpMyiiam; BaIEeHTHOCTh U CTETICHb
OKHCJICHUS JIEMEHTa B COCTUHEHUH,

BHJI XUMUYECKOH CBSI3U B COCIMHEHUSIX; IPUHAIIEKHOCTD BEILIECTB K OMPEACICHHOMY KJIacCy COCIUHEHHUI;
THUIIBI XUMUYECKUX PEAKIIMA;

BO3MOXHOCTh MPOTEKAHUS PEAKIIUH HOHHOT'O OOMEHA.

CocTaBiasiTh: CXEMBI CTPOCHUSI aTOMOB MEPBBIX 20 371€MEHTOB Nepuoanyeckoit cucremst 1. 1.
MenpeneeBa; GOpMyIIbl HEOPTAHUIECKUX COCTUHEHUI H3yYCHHBIX KIACCOB;

YpaBHCHHUA XUMHUYCCKHUX peaKuHﬁ.

OOpamarbesi: ¢ XMMAYECKOW MOCYI0N U JIa0OpaTOPHBIM 000PYI0BAHUEM. PACIIO3HABATH OIBITHBIM
MyTeM: ra3000pa3HbIe BEIIECTBA: KHCIOPO/, BOJAOPO/I, YIICKUCIbIN Ta3, aMMHUAK; PaCTBOPHI KHUCIOT H
IeJIoYe MO0 M3MEHEHUIO OKPACKH MHAMKATOPA; KUCIOTHI, IIEI0YM U COJIM 110 HAIMYUIO B UX PACTBOpax
XJIOpHI-, CyIb(daT-, KapOOHAT-HOHOB ¥ MOHA AMMOHMUSI.

BoIluncasTh: MacCOBYIO OO XUMUYECKOT0 JIEMEHTa 10 (hOpMyJie COeTMHEHUS; MACCOBYIO JTOIIO
BELIECTBA B PaCTBOPE;

KOJINYECTBO BELIECTBA, 00bEM MJIM MAcCy BEILIECTBA [0 KOJIMYECTBY BEIIECTBA, 00BEMY HIJIM Macce
peareHToB WK MPOJYKTOB PEAKLIUH.

Hcnoab3oBaTh NpuoOPeTEeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOI 1esiTeJIbHOCTH U MOBCeIHEBHOM
JKU3HU IS

Oe3omacHOro oopareHus ¢ BeuecTBaMHi U MaTepruaiaMi B TOBCEAHEBHON KHU3HU U IPaMOTHOTO OKa3aHUs
nepBoﬁ TIOMOIIH ITPH OXKOrax KUCJIO0TaMHU U HICJIOYaAMU; O6’b$ICH€HI/IH OTACJIbHBIX (baKTOB U NPpUPOAHBIX
SIBJICHUI; KpUTUYECKOM OLleHKH MH(OpMaIliu O BELIECTBAaX, UCIOIb3YEMbIX B OBITY.

2. COJEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH C
YKASAHUEM®OPM OPTTAHU3AIIMU U BUJTOB JEATEJIBHOCTMN.

PA3JIEJI 1 BEILECTBO (5 4acoB)

Crtpoenue aroma. CTpoeHHE JIEKTPOHHBIX 000JI04€K aTOMOB NEpBBIX 20 3JIEMEHTOB EPUOANUECKOM
cucremsl JI. MenneneeBa. CoBpeMEHHbIE IPECTABIEHUS O CTPOEHUU aToMa. /[BUyKEeHUE 3IIEKTpOHA B
atoMe. AtoMHas opoutais. [locnenoBaTenbHOCTh 3aIIOTHEHUS SJIEKTPOHHBIX 000JI0YEK B aTOMAX.
DneKTpoHHbIE U rpaduueckre GopMysbl aTOMOB 3JIEMEHTOB.

Pabora ¢ TpeHMPOBOYHBIMH TECTAMH 110 TEME.

[Teproauyeckuii 3aKOH 1 MEPUOAUYECKAs CUCTEMa XUMHUYECKUX dneMeHToB JI1. Menaeneesa. ['pynmsl u
MIEPUOJIbI MEPUOANYECKON cCTeMBbl. PDU3NUECKUI CMBICIT TOPSAIKOBOTO HOMEpAa XMMHUYECKOI O JJIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUM B CBSA3H C IIOJIOKEHUEM B
MIEPUOINYECKON CUCTEME XMMUYECKUX JJIEMEHTOB. XapaKTePUCTUKA XUMUYECKUX CBOMCTB 3JIEMEHTOB



TJIABHBIX MOATPYIII U IEPUOANYHOCTD UX U3MEHEHHS B CBETE JIEKTPOHHOI0 CTpoeHus aroma. OOras
XapaKTEPHUCTHKA 3JIEMEHTA Ha OCHOBE €r0 NOJIOKEHUS B nepuonnueckon cucreme /1. 1. Menneneesa.
PaGora ¢ TpeHUPOBOYHBIMH TECTAMH 110 TEME.

Crpoenue BemecTB. XUMUYECKas CBsI3b: KOBaJIEHTHAs (TIOJIIPHAs U HETIONsIpHAs ), MOHHaA,
MeTaJlIn4ecKas. XuMu4eckast cBsi3b aToMoB. KoBasieHTHas CBsA3b U MeXaHU3M e€ oOpa3zoBaHus. [lonsipHas u
HETIOJISIpHAsI KOBAJICHTHAS! CBsI3h. CBOMCTBA KOBAJICHTHOU CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIE (hOPMYITBI
BeriecTB. MloHHas cBsA3b U MexaHU3M e€ oOpa3oBanus. CBoiicTBa HOHOB. MeTamnueckas CBs3b.
[IpakTuueckoe 3anstue. CocTaBiaeHUE JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJT BEILIECTB.

BaneHTHOCTh XUMHUECKUX 3JIEMEHTOB. CTENEeHb OKUCICHHUS] XUMUUECKHUX 3JIEMEHTOB. BajeHTHbIe
3J1eKTpOHbI. BasieHTHOCTh. BanenTHbIie BO3MOKHOCTH aTOMOB. CTeneHb OKUCIEHUS.
[Ipaktuueckoe 3ansTue. CocTaBiICHUE DJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJT BEIIIECTB.

[Ipoctbie u cnoxHbie BemecTBa. OCHOBHBIE KJIacChl HEOpraHMYeCKUX BeuecTB. HomenknaTypa
HEopraHnuecKnx coeauHeHuil. Knmaccudukarus BemecTB: MpoCThie U CI0XKHbBIE, METAJUIBI U HEMETAILIBI.
Krnaccudukanus HeopraHn4eckux BEIECTB, UX TeHeTudecKas cBsi3b. HoMeHkaTypa, kiaccuukanus
OKCHUJIOB, KUCJIOT, COJIE U OCHOBaHUM.

Pabora ¢ TpeHUPOBOUYHBIMH TECTAMU 110 TEME.
PA3AEJ 2 XUMHUUYECKAS PEAKIUS (5 yacoB)

Xumu4ueckas peakuus. Y CIOBHs U MPU3HAKU NIPOTEKAHNS XUMUYECKUX PeaKUUid. XUMUYECKUE YPaBHEHHUS.
CoxpaHeHne Macchl BEIIECTB MPU XUMUYECKUX peakiuax. du3nueckre U XuMuueckue spieHus. CpaBHEHUE
MPU3HAKOB (PU3MUECKUX U XUMUYECKUX sIBJIeHNU. Hanncanue ypaBHeHHE XUMUYECKUX PEaKIIUid,
paccraHoBKa KO GUIIMEHTOB. 3aKOH COXPAHEHHSI MAcChl BEILIECTB.

PaGora ¢ TpeHUPOBOUHBIMH TECTAMU TIO TEME.

Knaccugukanus XuMHUeCKIX peakuii 0 pa3IMYHbIM IPU3HAKAM: YHUCITY U COCTAaBY UCXO/HBIX
MOJIyYEHHBIX BEIIECTB, U3BMEHEHUIO CTEIIEHEN OKHCIECHUS XUMUYECKUX 3JIEMEHTOB, IMOIVIOLIEHUIO U
BBIICTICHUIO DHEPTUH.

Paznuunbie knaccudukanuy XUMUIECKUX PEAKIIHHA, TPUMEPHI.

Pabora ¢ TpeHHpPOBOYHBIMH TECTaAMHU.

DIIEKTPOJIUTHI U HERJIEKTPOIUTHL. KaTHOHBI M aHMOHBI. DIEKTPOIUTUYECKAS TUCCOLUALINS KUCIIOT,
1iesoue U cosen (CpeaHux). DIEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHUECKAS AUCCOLUAIINS B
pacTBopax u pacruiaBax. Poib BosbI B TIpoliecce 3JIEKTpOIUTHYECKon qucconuanuu. CTerneHb
mucconuanuu. KoncranTa nucconuanui. XMMHUYECKUE CBOMCTBA KUCIIOT, COJIEM M OCHOBAHUW B CBETE
TEOPHUH IEKTPOIUTUUECKON TUCCOLMALINH.

Pabora ¢ TpeHHPOBOYHBIMH TECTaAMHU.

Peakuuu nonHoro oOMeHa ¥ ycioBus ux ocyuiecTBieHus. CocTaBieHne MOJIEKYISIPHBIX U HOHHBIX
ypaBHEHUHU. YTIpaKHEHHE Ha HAlTMCAHUE YPaBHEHUH peakiuii HOHHOro 0OMEHa.

OKuHCANTENbHO-BOCCTAHOBUTENbHBIE peakiini. OKUCIUTENh U BOCCTaHOBUTEND. [Ipoliecchl OKuCIeHUs
u BocctanoBieHus. Cocrasienue ypaBHeHuit OBP: meTon anexkTpoHHOro 0ananca u METOJI MOTypeaKuit
(MOHHO-JIEKTPOHHBIN METON).

[IpakTnueckoe 3ansatue. CocraBinenue ypasHeHnit OBP meronom anexkTpoHHOro 0ananca u METOJ0M
MoJIypeakuuii. YIpaKHEHUE Ha COCTABICHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMHWMN. ITPEJICTABJIEHUA

Ob OPTAHUYECKUX BEHIECTBAX

(13 yacos)

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB U HEMETAINIOB. XMMUUYECKHUE CBOWCTBA MPOCTHIX
BELIECTB-METAJJIOB IIEJIOYHBIX U LEI0YHO3EMEIbHBIX METAJUIOB, AIFOMUHMUS, kene3a. Oomas
XapakTepucTrka MetauioB. Pacnionoxkenune metaiminoB B [lepuoanueckoit cucreme JI.1. Menneneena,
M3MEHEHUE UX CBOWCTB MO NEPUOJIaM U FpyIIaM. DIEKTPOXUMUUECKUI Psil HAPSIKEHUST METAJIIOB.
XHUMHUYECKUE CBOMCTBA METAJIIIOB. XapaKTEPUCTUKU IIEJTOYHBIX U LIEIO0YHO3EMEIbHBIX METAILIOB,
AIFOMUHUS, JKene3a. XMMUYECKHE CBOMCTBA MPOCTBIX BEIECTB-HEMETAIIIOB: BOAOPO/1A, KUCIOPO/a,
raJIoreHoB, cepbl, a30Ta, pochopa, yriaepona, kpeMHus. O01as XxapakTepucTUKa HEMETAJIJIOB.
Pacnonoxenue metamnos B [lepuogunueckoii cucreme .M. Menaeneesa, n3MEHEHUE UX CBOMCTB IO
MepHoOAaM U IpynnaM. XMMUYECKHE CBOMCTBA HEMETAJIOB. XapaKTepUCTHUKU BOJIOpOa, KUCIOPO/a,
raJloreHoB, cephl, a30T1a, hocdopa, yriaepoaa, KpeMHHUS U UX COSTUHEHUI.



XUMHUYECKUE CBOMCTBA CIIOXKHBIX BEIIECTB. XMMHUECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX,
KkucnoTHeIX. HoMeHkiaTypa, kitaccuukanms, XMMHUYECKHE CBOMCTBA U CITOCOOBI ITOJTyU€HHUsI OKCH/IOB.

Pabora ¢ TpeHHPOBOYHBIMH TECTaAMHU.

Xumuueckue cBorcTBa OcCHOBaHUM. HoMeHkiaTypa, knaccudukaimsi, XAMIHYECKHE CBOICTBA U CITOCOOBI
MOJTYYECHUSI OCHOBAHUM.

PaGora ¢ TpeHUPOBOUYHBIMH TECTAMHU.

XuMHUYECKUE CBOMCTBA KUCI0T. HoMeHknaTypa, kinaccudukaims, XAMIYECKHUe CBOMCTBA U CITOCOOBI

MOJTyYEHUs KUCIIOT.
PaGora ¢ TpeHUPOBOUYHBIMH TECTAMHU.
XuMHYeCKue CBOMCTBA coneil (cpeanux). Homenkmnarypa, kinaccuduxaiysi, XaMU4eCKre CBOICTBA U

CTHIOCOOBI MOTYYCHHSI COJICH.

Pabora ¢ TpeHHUPOBOYHBIMH TECTaAMHU.

B3auMOCBA3b pa3UUYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB.

I'enernueckas cBsi3b MEXy KJacCaMHU HEOPraHUUECKUX COECTUHEHUM.
[IpakTnueckas pabota. BeimonHeHnue ynpaxHeHUH Ha 1IETIOUKY IIPEBpaIeHHI.

[lepBoHavanpHble  CBeAeHHS 00  opraHuMYeckux BemlecTBax. CocTaB OpraHMYeCKUX BEIIECTB.
[TpuunHBl MHOrOOOpa3us opraHnyeckux BemecTs. [IpencraBnenne o pa3BEPHYTON U COKpAIIEHHOH
CTPYKTYpHOU (hOopMyIie OpraHu4ecKUX BellecTB. Poib OpraHn4eckux BEIIECTB B MPUPOJAE U )KU3HU
YEJIOBEKa.

YTri1eBOAOPOABI IPEIEIBHBIE U HENIPEAETIbHBIE: METaH, 3TaH, 3TUIIECH, alleTHJICH.

CocTaB 1 HOMEHKJIATYp YIJIE€BOIOPOIOB psiia MeTaHa. XMMHUYECKUE CBOMCTBA IPEEIIbHBIX YTIEBOIOPOI0B
(na mpumepe metana). CocTaB U HOMEHKJIATYp HENpeaeNIbHbIX YIIeBOIOPOI0B Psijia ITHIIEHA, UX
¢u3nyeckue cBoiicTBa. XMMHUYECKHE CBOWCTBA HEMPEACIBHBIX YTIEBOJOPOAOB (Ha IpUMEpE 3TUJICHA).
Peakuuu nonmuMepusany 1 BbICOKOMOJIEKYJISIPHBIE BEIIECTBA (TIOJIUMEPHI).

Kucnopoaconepxariue BemecTBa: CoupThl (METAHOJ, TAHOJI, TJIUIIEPHH ), KAPOOHOBBIE KUCIOTHI (YKCYCHAs
u creapuHoBas). [lonstue o pyHkunoHanbHOM rpymnmne. CocTaB, HOMEHKIATYpa, PU3NIECKUEe U XUMHUYECKHE
cBoiicTBa cnupToB. [IpencraBieHne o MHOrOaTOMHBIX CIIMpPTax Ha mpuMepe riuuepuna. [Ipencrasnenue o
KapOOHOBBIX KUCJIOTaX U peakuuu srepudukanuu. Kapoonossie kuciaorel. PU3NYECKUE U XUMHUUECKHE
CBOMCTBA YKCYCHOU KUCJIOTBI, €€ IPUMEHEHHUE.

Buonornueckn BakxHbIe BelIecTBa OCIIKH, )KUPBI, yriaeBosl. [loHsaTHe 0 cnoxHbIx 3¢upax. XKupsl. Cocta
MOJIEKYJI )KUPOB, UX (pU3NUECKUE CBOICTBA U MpuMeHeHue. buonornueckas GyHKIus )KUPOB. YTIIEBOIbI, UX
COCTaB, (hU3NYECKHUE CBOWCTBA, HAXOXKJICHHE B IPUPOJIE, IPUMEHEHUE U OMOJIOrn4ecKas pob.
PA3JIEJI 4 METO/Ibl HIO3HAHMS BEIECTB 1 XUMHWYECKHX SABJIEHUMN.
9KCHEPUMEHTAJIBHBIE OCHOBBI XUMHMU (6 yacoB)

[TpaBuna 6e3omacHoi pabOThI B MIKONIBHOM Taboparopuun. JlabopaTopHas mocyaa u 000pyaoBaHUE.
Pa3nenenue cmeceil u ouncrka BeuiecTs. [Ipurorosienne pactBopoB. OnpeeneHne XxapakTepa cpeibl
pacTBopa KUCIJIOT U LIeJIoUel ¢ MOMOIIbIO MHIMKAaTOpoB. KauecTBeHHbIE peakliiy Ha HOHBI B PaCTBOpE
(xmopun-, cynbdar-, KapOOHAT-UOHBI, HOH AMMOHHUS).

[Tony4yenue razoo0pa3HbIX BemecTB. KadecTBeHHbIE peakiiyi Ha Ta3000pa3Hble BelecTBa (KUCIOPO,
BOJIOPOJI, YTIIEKUCIbIN T'a3, aMMHUAK).

[IpoBenenue pacueToB Ha OCHOBE (hOpMYJT M ypaBHEHUH peakiuii. Pemenue 3amay.

Brruncnenus MaccoBOi 1011 XMMUUYECKOT O 2JIEMEHTA B BEILIECTBE.

Brerurciienuss MaccoBO 1071 PAaCTBOPEHHOr 0 BEIIECTBA B PACTBOPE.

Brruncnenue koiandecTBa BEIIECTBa, MAaCChl MIIM 00beMa BEIIECTBA M0 KOJUYECTBY BEIIECTBA, Macce UIu
00bEMY OJIHOTO U3 PEAreHTOB MJIH MPOJYKTOB PEaKIUH.

PA3JAEJI S XUMMUS U ’KU3HD (1 yac)
[Tpob6eMbl 6e30macHOr0 UCIOIB30BAaHUS BEIIECTB U XMMHUECKUX peakuii B TOBCEIHEBHOM KU3HU.
XVMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpebl U €ro MOCIIEICTBUS.
Pabora ¢ TpeHUPOBOUHBIME TeCTaMU JiJIst TOAroToBKU K [A.
PA3JIEJI 6 PEHETUIIMOHHBIN DK3AMEH (4 uaca)
Y4e0HO — TeMaTH4YeCKHUI IJIaH

Ne KoJui-Bo yacos ®opma

Tema IIpak | npoBeaeHu
Bcero | Teop. IT) ﬂp A

Oopa3zosar.
NPOAYKT

n/




n
Jleknusa Koncmnekr
1. BEIHIECTBO. 5 2 3 [IpakTukym | BeinosnHeHHBIE
YOPKHEHUS
Jleknusa Pemrennnie
[IpakTukym 3a/1a4u
2. XUMHNUYECKASA PEAKIIUSA 5 2 3 3aueTHoe Koncnekr
TecTUpoBaH | BrimonHeHHBIE
ue YOPKHCHHS
3JIEMEHTAPHBIE OCHOBBI o Pif;:f;e
3 HEOPI'AHUHYECKON XUMUH. 13 3 10 [IpakTukym Koncrekr
| NPEJACTABJIEHUA O BreinonHennbie
OPTAHUYECKHUX BEHIECTBAX
YOPaKHEHHS
METO/IbI HO3HAHWSI BEIIECTB U geﬁfl’; N Pifgfffe
4 XUMUYUECKUX SIBJIEHUH. 6 2 4 3€£IGTHOGY Koncmnekr
" | OKCIIEPUMEHTAJIBHBIE OCHOBbI TectHpoBaH | BbINONHEHHbIE
XUMHUHN
ue YOPaKHEHUS
Pemennsie
Jlexkuus 3a/1a4u
S. XUMUA U )KU3Hb. 1 - 1 [IpakTukym Koncnekr
BrimonHnenHbie
YOPaKHEHHS
Pemennbie
Jleknusa 3a71a4n
6. PENETUILIMOHHBIN DK3AMEH 4 - 4 [IpakTukym Koncnekr
Beim-bie
YOPKHHUS
UTOro 34 9 25
KaJIeH}IapHO'TEMaTI/I‘IeCKOG INIAHUPOBAHHE
Ne Tema Teopernyeckue BOnpockl. IIpakTH4yeckas 4acrhb. Hara
3aHSATHS.
IJIAH DAK
T
BEIHIECTBO.(5 uacoB)
Crtpoenue ATOMBI I MOJICKYJIBI. 5.09
aroMma. Xumnueckuit snement. CtpoeHue
atoMa. CTpoeHHe 3JEKTPOHHBIX
000J109eK aTOMOB TIEpBBIX 20
3JIEMEHTOB MEPUOANUECKOM
cucremsl [I.1. Menperneena.
[Tepuonuuecku | Ilepuoguyeckuii 3aKoH U BrimosaeHne TecToB. 12.09
1 3aKOH U IIEpUOINYECKAs CUCTEMA KonTtpouas Ne 1.
[Tepuognuecka | xumudeckux snementos (.M.
s cUCTeMa MenneneeBa. ['pymimbl ¥ meproOIbI
XUMUYECKUX MEePUOINYECKON CUCTEMBI.
3JIEMEHTOB DU3NYECKUI CMBICI TOPSAKOBOIO
JAMN.Mengenee | Homepa XUMHUYECKOTO 2JIEMEHTA.




Ba.

Cas3b 13 u Ctpoenus atoma.
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 2JIEMEHTOB M UX
COCIMHEHUM B CBSI3H C
ITOJIOKEHUEM B ITEPUOIUYECKON
CUCTEME XMMHUYECKUX JIEMECHTOB.

Crtpoenne
BEIIIECTBA.

Crpoenue BemiecTB. XuMUYeCKas
CBSI3b: KOBaJIEHTHAs (IIOJIIpHAs U
HEMnoJsipHasi), HOHHas,
MeTajInyecKasl.
Kpucrannmueckue pemerku.
Annorponusi. B3auMocBsizb
CTPOECHUS U CBOWCTB BELIECTB.

Onpenenenue Tuna
XHMHUYECKOHN CBSI3U U
CBOICTB BEI[ECTBA 110
XUMHYECKOH opmyIe.

19.09

Crernesn
OKHUCIIEHUA U
BAJIEHTHOCTb.

BanentHOCTE XUMHUYCCKUX
QJICMCHTOB.
CTeneHb OKMCICHUS XMMHYECKUX
QJICMCHTOB

Omnpenenenue
BAJIEHTHOCTH JJIEMEHTOB
B HeOpFaHquCKHX
COEINHEHNX.

26.09

Knaccudukaru
1
HEOPTaHUYECK
HX BEILECTB.

Knaccugukanus HeopraHM4ecKux
BEIIIECTB.

[IpocThie 1 CIIOKHBIC BEIIECTRA.
OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX BEIIECTB.
Homenknarypa(MexayHapogHas
Y UCTOpUYECKas)
HEOPTaHUYECKUX COSTUHEHUH.

CocraBnenue GopMy 1o
Ha3BaHUAM. BrITonHeHHE
TECTOBBIX 3aJIaHHUH.
KonTtpoan Ne 2.

3.10

XUMHNYECKAS PEAKLUSA(S yacos)

XumMunyeckas
peakius

XuMmuyeckast peakius. Y CIoBUs U
MPU3HAKH TTPOTEKAHUS
XUMHYECKUX PEAKLIUM.
XHWMHUYECKUE YPABHECHUS.
CoxpaHeHue MacChl BEIIECTB PU
XAMHUYECKUX PEaAKIUX.

10.10

Knaccudukanu
1 XUMHYECKUX
peaKuui.

Kiaccudukanus xumMmuaeckux
peaxuii o pa3InyHbIM
MpU3HAKaM: YUCILY U COCTaBYy
HCXOJIHBIX U MOTYYEHHBIX
BEIIECTB, U3MEHEHUIO CTETeHEl
OKHUCJICHUSI XUMUYECKUX
3JIEMEHTOB, MOTJIOEHUIO U
BBLICJICHUIO YHEPTHH.

17.10

DNEeKTpONUTHY
eckast
JIMCCOIMAIUS

DIIEKTPOJIUTHI U HERJIEKTPOJIHTHI.
KaTnonsl 1 aHWOHEL.
DIIEKTPOIUTHYECKAS
JHUCCOLIMAIMS KUCIIOT, IeI09el 1
conelt (cpennux).Peakuun
MOHHOTO OOMEHA U YCIIOBHSI MIX
OCYILIECTBJICHHUS.

IIpakTukym:
COCTAaBJICHHE
ypaBHEHU I

HMOHHBIX

24.10

OKHUCITUTENBHO

BOCCTAHOBHUTCII
bHBIC PCAKIUH.

Crenenu okuciienus. OKUCIUTEND
H BOCCTAaHOBUTEIIb.
OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIINH.
Merton sieKkTpoHHOro OajgaHca.

[IpakTukym:
COCTaBJICHUE YPAaBHECHHMU
OBP.

7.11

10

O06006111EHIE

XyUMU4YecKas pCaKuus

Kountpoas Ne 3.

14.11

3JEMEHTAPHBIE OCHOBBI HEOPT AHUYECKOUN XUMMMU. ITIPEJCTABJIEHUS Ob




OPTAHUYECKHUX BEHIECTBAX(13 yacos)

28.11

11. XUMHYECKHE XUMHUYECKUE CBOMCTBA TPOCTHIX Jlexius. 21.11
CBOHCTBa BEIIECTB-METAIIOB: MIEJTOYHBIX U
MPOCTBIX IEJI0YHO03EMENIbHBIX METAILIOB,

BEIIECTB. TIOMUHUS, Kele3a.

12 XUMHUYECKHE XVMHYECKHE CBOMCTBA MPOCTHIX | BeImomHenue tectopeix | 28.11
CBOICTBa BEIIECTB-HEMETAJUIOB: BOJOPOJa, | 3aJaHUU.

MPOCTBIX KHCJIOPO/1a, TAJIOT€HOB, CEPHI,
BEIIIECTB azota, ¢ocdopa, yriaeposa,
KpEMHUSI.

13 Xumuueckue XVMHYECKHE CBOMCTBA OKCUIOB: | [IpakTukym. 5.12
CBOICTBa OCHOBHBIX, aM()OTEPHBIX, BrinonHeHne TeCTOBBIX
CJIO’KHBIX KHCJIOTHBIX. 3aJJaHUH.

BEIIECTB.

14 XUMHUYECKHE XUMHYECKHE CBOMCTBA JlabopaTopHas pabora. 12.12
CBONCTBA OCHOBaHMM
CJIO’KHBIX
BELIECTB.

15 XUMHYECKHE XVMHYECKUE CBOMCTBA KUCIIOT. JlaGoparopHas pabota. 19.12
CBOMCTBA
CIIOKHBIX
BEIIECTB.

16 XUMHUYECKHe XUMHUYECKUE CBOMCTBA CONEH JlaGoparophas pabota 26.12
CBOICTBA (cpenHux).

CJIO’KHBIX
BEIIECTB.

17 I'enetndeckue | B3auMOCBsI3b pa3mMuHbBIX K1accoB | OCylIecTBICHUE 16.01
CBSI3H. HEOPraHMYECKHX BEILECTB. LIEMOYEK MpeBpaleHui.

18 O60061eHue. Xumuueckue cBoicTBa OCHOBHbIX | KoHTpoJb Ne 4. 23.01

KJIACCOB HEOPTaHUYECKUX
COE/IMHEHMII.

19 Knaccugukanu | Ilepponavyansusie ceneHust 060 | CocraBienue ¢opmyn u | 30.01
s OpPraHNYeCcKUuX BEIIECTBA. | HA3BaHHE OPTraHHMYECKUX
oprannueckux | Kinaccudukanusa  opranmdeckux | BemecTB.CocTaBiieHue
BEIIECTB. BEIIECTB, 001I1e (OPMYIIBI. TOMOJIOTOB ¥ H30MEPOB.

@ yHKIMOHAIBHBIE TPYIIIBL. Bubl
HOMEHKJIATYPHI.
[ToHsITHE TOMOJIOTUH U U30MEPUH.

20 CaoiicTBa VYrneBogopoasl npenensHele W | Beimonnenue  TecToBbIX | 6.02
OpPTaHWYECKUX | HeTpeleNbHbIe: METaH, 9TaH, | 3aJaHui.

BEIIECTB. sTuieH, ameruneH. CBoiicTBa
YTJIEBOIOPOJIOB.

21 CgoiicTBa Kucnoponconepxarniue Brinonaenne TecToBhIX 13.02
OpPraHUYECKUX | BEILECTBA: CHUPTHI (METAHOII, 3aJJaHUH.

BEIIECTB. 9TaHOJI, TJIMLIEPHH), KAPOOHOBBIE
KHUCIIOTHI (YKCYCHas U
CTEapHHOBAs).

22 CaoiicTBa buonornuecku BaxkHbIe Bemonnenue tectoBeix | 20.02

OpPraHUYECKUX | BEILECTBA: OEJIKH, JKUPBHI, 3aaHuil.
BEIIIECTB. yTJIEBOJBI.
23 O06o06menne CoiictBa oprannydeckux BemiectB | Kontpoanb Ne 5. 27.02




METO/IbI IIO3HAHWA BEIECTB U XUMHWYECKHWX SIBJIEHUI.
IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHMU (6 1uacos)

13.03
24 XuMudeckas [TpaBwmta 6e3omacHoOi pabOTHI B JlabopartopHas pabora 6.03
nabopatopus. | HMIKOJBHOH JabopaTopuu.
JlaGoparopHas nocyzaa u
o0opyaoBaHUE.
YucThie BEIECTBA U CMECH
25. KauectBennsle | OnpeneneHue xapakrepa cpebl Bremonnenne TecroBbix | 13.03
peakuuu pacTBOpa KUCJIOT U IIEJIOUEH ¢ 3aaHUM.
MTOMOIIBI0 MHINKATOPOB.
KauecTBeHHBIE peaKiiu Ha HOHBI
B pacTBope (XJIopua-, cymnbdar-,
KapOOHAT-HUOHBI, HOH aMMOHHUS).
26 I"azoobpazubie | [lomydeHue ra3000pa3HbIX [TpakTudeckas pabdota. 20.03
BeIeCTBa BemecTB. KauecTBEHHBIC peakIiuu
Ha ra3000pa3HbIe BEIIECTBA
(kucnopoa, BOJOPOA, YTIIIEKUCIIbIN
ra3, aMMHaK).
27 Pewmenue [Ipumenenue 3HaHUM ISt BrimosiHeHMe 3a1aHui. 3.04
3aad. pelIeHus 3aJaHuil C YMCTBEHHBIM
IKCIIEPHUMEHTOM.
28 [TpoBenenue Brruuciesns MaccoBoOi 100U Pemenue 3amau. 10.04
pacueToB  Ha | XUMHUYECKOT0 DJIEMEHTA B
OCHOBE BeniecTBe. Brruncienus
bopmyiL. MacCCOBO JI0JIM PACTBOPEHHOT'O
BEIIIECTBA B PACTBOPE.
29 [IpoBenenne 3 Breraucienne Koiau4ecTsa Pemenue 3amay. 17.04
pacyeToB  Ha | BEIIECTBA, MAaCChl MJIM 00beMa KonTtpoan Ne 6.
OCHOBE BEIIECTBA 10 KOTUYECTBY
ypaBHEHUH BEIECTBA, MacCce WM 00BhEMY
peaKIuu. OJIHOT'O M3 PearcHTOB WX
MIPOAYKTOB PEAKITUH.
XUMMUS U ’KU3Hb.(1 yac)
8.05
30 Xumus u | [IpoGieMsr 6e30macHOrO 24.04
JKU3Hb. WCIIONIb30BAHUS BEIIECTB U
XUMHYECKUX PEAKLIHil B
IOBCEIHEBHOU KU3HMU.
XUMHYECKOE 3arpsi3HEHHE
OKpY’Karollel Cpelibl U €ro
TTOCTICICTBHSI
PENETULIMOHHBIN YK3AMEH(4 uaca)
31 Peneruiimonsn 24.04
piii OI'D Nel
32 Penerunuonx 8.05
piii OI'D No2
33 Penerunuonn 15.05
piii OI'D No3
34 Penerunmonu 22.05
piii OI'D No4

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHME rPA30BELIKOr0 MYHULIMIMAJIbHOIO OKPYTA
BOJIOrO4CKOM OBJIACTU "CPEAHSASA LLUKOJIA N2 2 I.FPAA30BLIA", LLlaxoBa
CseTnaHa VBaHoBHa, npekTop
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CepTudukat E8C1693AB6292D8BFOC3E02436A0AC2F




