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1) dopMupPOBaHMH LETOCTHOTO MPEACTABIEHHUS O MUPE, OCHOBAHHOIO Ha MTPHOOPETEHHBIX
3HaHUSAX, YMEHHUAX U CII0c00aX NesTeIbHOCTH;

2) TpUOOPETEHHUH OIBITA PA3HOOOPA3HOI IEATENHLHOCTH, OTIBITA IO3HAHUS U CAMOTIO3HAHUS;

3) MOAroTOBKE K OCYIECTBIEHUIO OCO3HAHHOIO BBIOOPA MHANBHIYAIbLHOM 00pa3oBaTeIbHON
WK TIPO(ECCUOHATFHON TPACKTOPHH.

3agaum o0yueHus:

1) dopmupoBaHue CHCTEMBI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOMI
KapTHUHBI MUDA;

2) pa3BUTHE JMYHOCTH OOYYAIONIMXCS, HX HHTEJUIEKTYAIBLHOE U HPABCTBEHHOE
COBEPLICHCTBOBAaHKE, (POPMUPOBAHNE Y HUX IKOJIOTMUYECKHU 11€1€CO000pa3HOro MOBEACHUS B
OBITY M TPYIOBOM JIESITETHLHOCTH;

3) BBIPAbOTKY y 00YYAKOIIMXCS OHMMAHUSA 0OIIECTBEHHOM ITOTPEOHOCTH B Pa3BUTHU XMMHH, a
Takke (OPMUPOBAHKME Y HUX OTHOILLIEHUS K XMMHUHU KaK K BO3MOXKHOM o6sacTu Oy mymieit
MIPaKTUYECKON JESITeTbHOCTH;

4) popmupoBaHue yMEHHUs OE30TIACHOTO OOPAIIEHHUS C BEIIECTBAMH, MCIIOJb3YEMBIMHU B
ITOBCETHEBHOM KU3HH.

OO0mas xapakTepucTHKa y4e0HOro npeamera
Conepxanue Kypca peanuszyercss u3 pacuérta | 4 B Hemento. DTOT JIMMUT BPEMEHH H
00yCTaBIMBaET Psi METOINUECKAX OCOOEHHOCTEH Kypca.

Tak xak u3yyeHue XMMHUHM Ha 0a30BOM YpOBHE HE CTaBHUT LEJIbIO MOJATOTOBUTH BBHITYCKHHUKA
CpenHer MmKoJIbI K caade EI'D nmo XxuMum, To B TOCTPOEHUHU Kypca BMECTO XEMHOLIEHTPUYECKOTO
moaxona (kKorma B IEHTPE  METOJAMKM  OOY4YeHHsS  CTOMT  XHMHS)  HCIOJIh30BaH
anmponouenmpuueckuii nooxo0 (korja odydeHHe XUMHHM CTPOMUTCS, B MEPBYIO Oodepeib, Ha
OCHOBE Y4€Ta HHTEPECOB, CKIIOHHOCTEH M 0COOCHHOCTEH yJamuxcs).

KonuuectBo yacoB, oTBeAEHHOE Ha U3yYEHHE XMMHUHU Ha 0a30BOM YpOBHE, U COOTBETCTBUE
o0pa3oBaTeIbHOMY CTaHAAPTY OMpPENeIWIN TUIATeIbHBIM OTOOp COJep)KaHUs Kypca XUMHH,
MTO3BOJISIOIIIETO:

* COXPaHMUTH JOCTATOYHO LIEJOCTHBIM U CUCTEMHBIN Kypc XUMUU, KOTOPBIA (hopMupoBacs
Ha MPOTSHKEHUU JECATKOB JIET KaK B COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;

* 0CBOOOJUTH KypC OT U3JUIIHE TEOPETU3UPOBAHHOTO M CJOXKHOTO MaTepuana, s
O0TpabOTKU KOTOPOTO TpeOyeTcsi HEeMajlo BpEMEHHU;

* MakKCHMaJIbHO COKPaTUTh Ty OMHCATEIbHYIO YaCTh B COJEPKaHUU Y4€OHOU AMCUUILINHBI,
KOTOpasi MO3BOJIAET 00eCeunTh NPOo(UIbHBINA YPOBEHb 00yUEHHUS MIPEIMETY;

* BKJIIOYUTH B KypC MaTepua, CBA3aHHBIA C MOBCETHEBHOM KU3HBIO YEJOBEKa, ¢ Oyaylei
podeccoHaABbHOM JIeATENbHOCTHIO BBIITYCKHUKA, HAMIPSIMYIO HE CBSI3aHHOM C XUMHEH.

MeTo1010TUYeCKOil OCHOBOM TMOCTpPOEHUS Y4eOHOTO COJEepXKaHUS Kypca XUMHH s
cpenHeil ImKoJbl 0a30BOTO ypPOBHSI SIBUJAch WAes HHTETPHPOBAHHOIO Kypca, HO He
€CTECTBO3HAHMUSI, & XUMHUU.

CrpykTypa mpeiaraeMoro Kypca pemaeT JBe MpoOieMbl HHTErpalui B 00y4eHUN XUMUH:
nepBasi — BHYTPHUIIPeAMETHAs HHTEerpalusi, BTopas — MeKIpeIMeTHasl.

BuyTtpunpenMerHass HHTErpauus ONpeAenseT CICAYIONIYI0 O4YepE€IHOCTh HU3yuYeHUs
pa3zenoB XUMHM: BHAayalle M3y4yaeTcs OpraHudeckas XUMus, a 3aTeM — oOmas xumus. Takoe
CTPYKTYpUpPOBaHUE OOYCIIOBJIEHO TeM, 4TO 00O0OIIeHHEe COJeprKaHMs NpeaMeTa MO3BOJIAET Ha
3aBepILarolleM 3Tarne copMUpoBaTh Y BHITYCKHUKOB CPEJHEN IIKOJIBI MPEICTABIEHUE O XUMUU
KaK O LIEJIOCTHOM HayKe, N0Ka3aTh €IUHCTBO €€ MOHATUHI, 3aKOHOB U TEOPUH, YHUBEPCAIBHOCTh
Y IPUMEHHUMOCTH MX KakK Uil HEOPraHMYeCKOH, Tak U JUI OpraHNYeCKOW XUMHUH.

Me:xnpeamMerHasi MHTerpanus MO3BOJSET, OMUPAsCh HA 3HAHUSA 1O XUMUHU, OObETUHUTH
3HaHUs Mo (¢u3uKe, OMONOTUH, Teorpaduu, SKOJOTUH B €IUHOE MOHWMAaHHE NPHUPOJBI, T. €.
c(OpMHPOBATH IEIOCTHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY OKpPYXAIOIIEero MUpa. ITO MO3BOJIUT
CTapILEKJIACCHUKAM OCO3HaTh, YTO 0O€3 3HaHMU MO0 XMMHU BOCHPHUSATHE OKPYXKAIOIIEro MHpa
OyIeT HEemoJHBIM M YIIEpOHBIM, a JIOAW, HE TONYYHWBIIME TaKAX 3HAHUH, MOTYT CTaTh
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HEOCO3HAHHO OMNACHBIMHM, TaK KaK XHMHYECKH HETPaMOTHOE OOpalieHHe ¢ BeIIeCTBAMH,
MaTepHallaMH 1 IPOIECCaMU MPEICTABIAET YIPO3y sl )KU3HU.

Kpome 3Tux nByX BeAyIIMX UHTETPUPYIOMIUX UAEH, B Kypce XMMHHU pearn3yercs e oHa

uness — WAed ummezpayuu  XUMUYECKUX 3HAHUL C YMAHUMAPHOIMU  OUCYUNIUHAMU:
UCTOPUEH, TUTEPATYPOUH, MUPOBOH

XY/0)KECTBEHHOH KyIbTYpOW. DTO, B CBOIO OYepelb, MO3BOJISIET CPEACTBAMH Y4E€OHOTO
npeaMeTa Moka3aTh PoJib XMMUU U B COIMAIBHOW c(epe UYelOBeUecCKOW NesiTeIbHOCTH, T. €.
MOJIHOCTBIO COOTBETCTBOBATH HJIESIM 00pA30BaTEIBHOTO CTaHAAPTA.

OcoGeHHOCTH cozepkaHUsl OOy4YeHHsT XUMHHM B CpeOHEW (IIOJIHOM) MIKOJE OOYCIIOBJICHBI
cienn(UKON XMMUU KaK HayKd W TOCTaBICHHBIMH IeisiMH. OCHOBHBIMH TpoOIeMaMu XHUMUHU
SBIISIIOTCSL M3YYEHHE COCTaBa M CTPOCHUS BEUIECTB, 3aBUCHMOCTH HMX CBOMCTB OT CTPOCHHS,
MOJTyYeHUE BEIIECTB C 3alaHHBIMH CBOMCTBAMH, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XMMHYECKHX
peaknmii ¥ IyTell YNpaBICHHS UMH B IENSAX MOJYYCHHUS BEIIECTB, MAaTEPHAIOB M DHEPTHUHU.
[TosTomy B paboueil mporpaMMe 1Mo XMMHW HAILTH OTPAXEHHWE OCHOBHBIE COJIEpKaTelIbHBIE
TIMHHAH:

* «BermiecTB0» — 3HaHHSA O COCTaBE W CTPOCHUU BEHIECTB, MX (PH3MUECKUX M XUMHUYECKHX
CBOICTBAx, OMOJOTHYECKOM JICHCTBHUU;

* «XUMHYECKas pEaKkus» — 3HaHUSA 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE
CBOWCTBA BEIIECTB, CMIOCO0AX yIPaBICHUS XUMUYECKUMHU TIPOTIECCaMH;

* «[IpumMeHeHHE BEIIECTB» — 3HAHUS U OTBIT MPAKTHIECKOH JEATEIHEHOCTH C BEIIECTBAMH,
KOTOpBIe HanOoJiee YacTO TPHUMEHATCS B TOBCEJHEBHOW JKW3HU, INMUPOKO HCIIOJNB3YIOTCS B
MIPOMBIIIIEHHOCTH, CEIbCKOM XO3SICTBE, Ha TPAHCIIOPTE;

* (SI3BIK XUMHH» — CHCTEMa BaKHEHIINX TIOHSATHA XUMHH ¥ TEPMHUHOB, B KOTOPBIX OHU
OTIMCBHIBAIOTCSI, HOMEHKJIATYpa HEOPTaHWYECKUX BEIIECTB, T. €. MX HA3BaHUS (B TOM YHUCIE U
TpUBUAIbHBIE), XUMHUECKHEe (DOPMYIIbI U YpaBHEHHS, a TaK)Ke IIpaBuiia epeBoa nHpopmanuu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUU U 00paTHO.

OmuH dYac B HeNemio, OTBEIEHHBIM Ha U3Yy4YEeHHE Kypca, Mpeanoyiaraet IIHPOKOe
UCIIOJIb30BAHUE  JIEKYUOHHO-CEMUHAPCKOU  hOopMbl  NpoBedeHuss YyueOHbIX 3aHAmul. ITO
MO3BOJISIET CTApIICKIACCHUKAM He TOJbKO 3((EeKTUBHO YCBauMBaTh COJEpkKaHHE Kypca, HO U
TOTOBHT MX K MPOJIOJDKCHUIO 00pa30BaHMs B BBICIIEH IIKOJIE, TIe Takas (popma npeodiamaer.

MecTto yueOHOro npeaMera B y4eOHOM IJIaHe

®enepanbHblil rocy1apCTBEHHbBIN 00pa3oBaTeIbHbI CTaHIAPT MpelycMaTpUBACT U3yUYEeHUE
Kypca XMMHUHU B CpeJHEH ILIKOJIeé KaK COCTaBHOW yacTu IpeaMmeTHoi obnactu «EcTecTBeHHO-
Hay4YHbIC [TPEIMETHD).

B 6a3ucHoM y4eOHOM IUIaHE CpefHel LIKOJIbI XMMUs BKIIOYeHa B paszaen «CoaepikaHue,
(dopmupyeMoe ydacTHUKaMH 00pa3zoBaTeabHOro npoieccay. O0ydaronecs MOr'yT BbIOpaTh JUis
M3yUYEHHs] WIM UHTEIPUPOBAHHBIM KypCc €CTECTBO3HAHUS, WIM XUMHIO KaK Ha 0a30BOM, TaK U Ha
yri1yOJa€HHOM YpOBHE.

Pabouas mporpamma mo XMMHHU JJIsl CpeHEro oouiero odpa3zoBaHus Ha 0a30BOM YpOBHE
COCTaBJIEHA U3 pacyéTa 4acoB, YKa3aHHBIX B 0a3MCHOM y4eOHOM I1aHe 0011e00pa3oBaTeIbHbIX
opranu3zanuii: 1 yac B Hezento (70 yacoB 3a JjBa roga 00yueHus).

B pabGouyio mporpamMMmy BHECEHBI JONOJHEHHs Ha OCHOBAaHMHM NpHKa3za MuHHCTEpCTBa
oOpa3zoBanus u Hayku PD ot 03.06.2011 Ne 1994 «O BHeceHuu u3MeHeHHH B (eaepaabHbII
0a3McHBIM yueOHBIM miaH A oOpa3zoBaTenbHBIX yupexaeHuil Poccuiickoit ®epepaunu ot
09.03.2004 Ne 1312»: 10 xmacca - 1 gac B Hexenro, o01iee koiauyecTBo yacoB — 35; 11 ximacca - 1
Jac B HEZENI0, 00IIee KOJUYECTBO YacoB — 34)

TpeGoBanus K YPOBHIO OATOTOBKH
JInYHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS Kypca
JlesITensHOCTh yUuTeNsl B OOYYeHUU XUMUU B CpeTHEH IIKoJie JOKHA OBITh HampaBlieHa Ha
JOCTH)KEHHE 00YyUJarOIUMUCS CICAYIOIUX JIUUHOCHIHBIX PE3YTbman o6.
1) B UEHHOCTHO-OPUEHTAIIMOHHONW chepe — o0cosHaHue POCCUMCKOM  TIPaxkIaHCKON
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2)

3)

4)

UJEHTUYHOCTH, IaTPUOTU3MA, YyBCTBA FOPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAyKYy;

B TPYAOBOi cepe — eomosrnocmb K OCOZHAHHOMY BBIOOPY AalibHEHIIICH 00pa3oBaTeIbHON
TPAEKTOPUH WU TPYIOBOM JEATEIBHOCTH;

B TO3HABaTENIbHOW (KOTHUTHUBHOM, WHTEIUIEKTYaJbHON) chepe — ymeHue yrnpaBisiTh CBOEH
MO3HABATENBHOMN AEATEINBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pPa30BaHUIO, B TOM YHCIIE
caMo00pa30BaHUIO, HAa MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K HEIIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHOW POeCcCHOHATBHOM U 00IIECTBEHHON JAEATEIbHOCTH;
B ctepe cOepekeHUs: 3J0POBbSI — HPUHAMUE W peanu3ayus UEHHOCTEH 3I0pOBOTO U
Oe3omacHOTO 00pasa JKU3HH, Henpusmue BPEIHBIX TPHUBBIYEK (KypeHHs, YHOTpeOIeHUs
QJIKOTOJII M HAapKOTUKOB) HAa OCHOBE 3HAHHUU O TOKCMYECKOM M HApPKOTUYECKOM JECHCTBUU
BEIIECTB,;

Memanpeomemnvimu peszyiomamamu OCBOCHUS BBITYCKHUKAMM CpEJHEH WIKOJIBI Kypca

XUMHUU SABJISIFOTCA:

1)

2)

3)
4)
5)
6)
7)

8)

9)

UCNONb306aHUe YMEHWH W HAaBBIKOB pPAa3JIMYHBIX BHJOB IMO3HABATENBHOUN JEATEIBHOCTH,
npumeHenue  OCHOBHBIX  METOJOB TIO3HAHWUS (CHCTEMHOWH(OPMAITMOHHBIN  aHAU3,
HaOJIo/IeHNe, W3MEPEHHE, NMPOBEJCHNE SKCIIEPUMEHTa, MOJCIUPOBAHHE, HCCIEI0BATEIbCKAS
HCZTGJ’ILHOCTB) JJI1 U3YYCHHA pa3JIMYHBIX CTOPOH OKPY)KaIOHICﬁ )Iel\/IICTBI/ITeJ'IBHOCTI/I;

61a0eHue OCHOBHBIMHU MHTEIUICKTYAIBHBIMU ONiepanusMu ((popMyITHpOBKA TUTIOTE3, aHATU3 U
CHUHTC3, CPABHCHUC U CUCTEMATU3alus, O606HI€HI/IG 1 KOHKpPETU3alus, BbIABJICHUC TPUYUHHO-
CJICACTBECHHBIX CBsI3ell ¥ IOUCK aHaHOFOB);

no3Hauue 0ObEKTOB OKPYKAIOIIEr0 MHPa OT OOIIETO Yepe3 0COOEHHOE K €IMHUYHOMY
YMeHue BBIABUTaTh UACHU U OIIPECACIIATE CPEACTBA, HeO6XO)II/IMI)Ie I UX peajin3dallvu,

VMeHue OTPeNeNsTh eTN U 3aJadd JeSTeIbHOCTH, BBIOMpPATh CPEICTBA PEAN3alNU IIeTH H
IMPHUMCHATH UX HA MPAKTUKE,

UCNONb306aHUe PATAYHBIX HCTOYHHKOB JUISl TIOJIYYEHHS XUMHUYECKOW wHbopMaImm,
MOHUMaHHUE 3aBHUCHUMOCTH COJIEpaHus W (OpPMBI MpPEACTaBICHHUS WH(GOpPMAIMK OT Ieien
KOMMYHHKAIIMH U aJIpecaTta,

VMeHue TIPOAYKTHBHO OOINAThCS W  B3aMMOJCHCTBOBATH B  IPOIECCE COBMECTHOM
NEATENbHOCTH, YYUTBHIBATH TIO3WUIUH JAPYIHMX YYAaCTHHKOB JICATENBHOCTH, S(P(PEKTHBHO
paspemiath KOH(IJIUKTHI,

20MO6HOCMbL W CHOCOOHOCTh K CaMOCTOSITETIbHONH WH(OPMAIMOHHO- TI03HABATEIHLHOU
JESTEIbHOCTH, BKIIIOYAsi YMCHHUE OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpPMAIIIH,
KPUTHYECKH OLICHMBATh W WHTEPIPETHPOBATh HMH(POPMAIHIO, IMOJyYaeMYI0 M3 Pa3JInYHBIX
HUCTOYHUKOB;

VMeHue WCIIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH
(manee — UKT) B perieHny KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 337134 C
coOioieHneM  TpeOOBaHMW ~ JPrOHOMHKH,  TEXHUKA  O€30MaCHOCTH,  TUTHCHBI,
pecypcocOepeeHu s, TPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIMOHHOM 0E3011aCHOCTH;

10) énaodenue SI3bIKOBBIMU cpeacrBamMu, B TOM YHCIC U A3BIKOM XHMHU — YMCHHUC SACHO,

JIOTUYHO W TOYHO H3JIaraTb CBOK TOYKY 3pPCHHA, HCIIOJIB30BaTh AJACKBATHBIC S3bIKOBLIC
Cp€aACTBa, B TOM 4HUCJIC U CHUMBOJIBHBIC (XI/IMI/I‘IGCKI/IG 3HaKH, (I)OpMy.]'IBI u ypaBHeHI/IH).

Ilpeomemnvimu pesynvmamamu N3y9cHUs XMMUU Ha 0a30BOM YPOBHE Ha
CTYIEHU CPEHEro 00IIero 00pa3oBaHus SABISIOTCS:

l.
1.
2.

B [I03HABATENbHOI cepe
3HaHUe (noHuMaHnue) N3y4eHHbIX TOHATHI, 3aKOHOB U TEOPUH;
VMeHue OIHNCHIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITEJIBHO INMPOBENEHHBIE IKCIIEPUMEHTHI,
UCTOJb3Ys TSl 3TOTO €CTECTBEHHBIN (PYCCKUI, POHOM) A3bIK U S3BIK XUMUHU;
YMeHue KIacCu(UIMPOBATh XMMUUYECKHE JIEMEHTHI, IPOCTHIE U CIIOKHBIE BELIECTBA, B TOM
4HCJIE ¥ OPraHUYECKUE COCUHEHNS, XUMUUECKUE PEAKIIMU 110 Pa3HBIM OCHOBAHUAM;
VMeHue XapaKTepU30BaTh NU3yUYEHHBIE KJIACChl HEOPTaHUYECKUX U OPraHMUYECKUX COCAUHEHUH,
XUMHUYECKUE PEAKIINH;
20M06HOCMb IPOBOJUTHh XUMHUECKHI SKCIIEPUMEHT, HaOMI01aTh 3a €ro
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pOTeKaHHEM, DUKCUPOBATh  pe3ylIbTaThl  CaMOCTOSITEIBHOTO M JIEMOHCTPUPYEMOTO
JKCIIEPUMEHTA U JIe1aTh BBIBOBL;

6. ymenue GOpMyIHpPOBaTH XHMHYCCKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH  CBOMCTBA
HEHU3YUYECHHBIX BEIIECTB 110 aHAJIOTUM CO CBOMCTBAMU U3yUYECHHBIX;

/. nouck UCTOYHHUKOB XMMHYECKOW MH(MOPMAIINH, MOJYYCHHUE HEOOXOMUMON uH(pOpMAuH, €
aHaJN3, U3TOTOBJICHNE XUMHUYECKOTO HH(POPMAIIMOHHOTO MPOYKTa U €ro IMPe3eHTALINs;

8. 6enadenue 00s3aTENBHBIMM  CIIPABOYHBIMH  MaTepuajaMu: [IepHOJMYECKON  CHCTEMOM
xuMmuueckux aneMmenToB . V1. MenneneeBa, Tabauie pacTBOPUMOCTH, JIEKTPOXUMUYECKUM

PAIOM HANPSHKCHUIMA METaJUIOB,  PSIOM AJIEKTPOOTPULIATETBHOCTH — Ui
XapaKTEPUCTHUKUA CTPOCHHUS, COCTaBa M CBOMCTB aTOMOB XUMHUYECKHUX 3JeMeHTOB |—IV
MEepUOJ0B U 00Pa30BAaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;

9. ycmanosnenue 3aBUCMMOCTH CBOWCTB U TPUMEHEHHS BaXXHEHUIIMX OPraHMYECKHX

COEJIMHEHUN OT HMX XMMMYECKOTO CTPOEHHsS, B TOM YHUCJIE€ U OOYCIOBIEHHBIX XapaKTEpOM
3TOTO CTPOEHUs (MpeAeTbHBIM U HETPEAETbHBIM) U HATMYUEM (DYHKIIMOHAJIBHBIX TPYIIIL;

10. mooenuposanue MoseKyin HEOPraHUIECKUX U OPraHUIECKUX BEIIECTB;

11. nonumanue XumMu4eCcKOW KapTHHBI MHPa KaK HEOTHEMJIEMOW YacTH MEIOCTHON HAyJIHOU
KapTHUHBI MUDA;

Il. B IIEHHOCTHO-OPUEHTALIMOHHOW cdepe — aHanu3 W oyewka TOCIEICTBUN s
OKpYXarolenl cpeapl OBITOBOW M MPOW3BOJICTBEHHOM NIEATEIHLHOCTH YEJIOBEKa, CBSI3aHHOW C
MIPOM3BOJICTBOM U MEPEepabOTKON XUMUYECKHX TPOAYKTOB;

I1l. B TpynmoBoii cdepe — nposedenue XAMHUYECKOTO OSKCIEPUMEHTA; pa3eumue HABBIKOB
yueOHOM, MPOEKTHO-MCCIEN0BATENIbCKOW M TBOPYECKOM JESTENTbHOCTH NpPU BBINOJIHEHUU
MHIUBUAYAIBHOTO MTPOEKTa M0 XUMUM;

IV. B cdhepe 3mopoBoro obpasza u3HH — cobnodenue TPaBUiI 0GE30MACHOTO OOpaIIeHHs C
BEIECTBAMU, MaTEpUAJIaMU; OKa3aHUE MIEPBOM MOMOILHY IIPU OTPABIEHUAX, O’KOTaxX U TpaBMax,
MOJIydEHHBIX B pEe3yJbTaTe HApyLIeHHs MpaBWJI TEXHUKM O€30IacCHOCTH INpu pabore ¢
BEIIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHHEM.

®opMbI M METOAbI OPraHU3aNUM Y4eOHOr0 mpolecca - KIacCHO-ypoyHas cucteMa. B kauecTse
JOTIOTHUTENBHBIX (OpM OpraHu3aluyd 00pa30BaTEIBHOrO MpoIlecca MCIOJB3YETCsl CHCTEMa
KOHCYJIbTAIIMOHHOMN MOAJCPKKU, HHANBUAYAIbHBIX 3aHATHH, CAMOCTOATENbHAs paboTa yJaiuxcs
C UCIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TeXHOIOTHil. OpraHnu3aius COnpoBOXKICHUS
yyalllMXCsi HampaBlieHAa Ha: CO3/laHUE OINTUMANbHBIX YCIOBUNH OOy4YeHHS; HCKIIOUYEHUE
MICUXOTPABMUPYIOIIUX (AKTOPOB; COXPAHEHHUE IICUXOCOMATUYECKOTO COCTOSIHUSI 3/10POBbS
yUYalluXCs; pPa3BUTHE TMOJIOKUTEIbHOW MOTHUBAIIMM K OCBOEHHUIO TMPOTPaMMbl; pa3BUTHE
WHIUBUAYAIBHOCTH U OJAPEHHOCTH KaXA0ro peOeHkKa.

Tunbl YpOKOB M BU/IbI 1€SIT€IbHOCTH YYAIUXCS:

Tuns! ypokos Busipl 1esITebHOCTH ydaIuxcst

N3ydenne HOBOH | becena, KOHCIIEKTHPOBaHKE, HAOIIOJCHHE, PACCYK/ICHHIE

TEMBI

3akperuieHue CamocTosiTenbHas paboTa, B T.4. pelICHUE 3aja4, MpaKTu4eckas padora,
urpa

O06o0uieHne Cemunap, urpa

Kontponb TecT, cnaua TeOpETUYECKOTO 3a4eTa

KomOunupoBannsiii | becena, paccyxnenne, HaOmoaeHue, padoTa y JOCKH, CAMOCTOSATENIbHAS
paboTa (TecTbl, JMKTAHTbI, IPOBEPOYHBIEC PAOOTHI)

[ToBTOpeHue becena, cemunap, sKkcKypcun

®opMBbI KOHTPOJISI U OLICHKH 00pPa30BaTeJbHBIX J0CTHKEHHI
Cucrema KOHTPOJI 3HaHUHM IO XMMHMH COCTOUT U3 TPEX ITAIOB:
[lepBUYHBII KOHTPOJIb: YCTHBIN (DPOHTAIBHBIN OMPOC, KOHTPOJIb TOMAITHUX 3a/1aHHH;



Texymuil KOHTPOJb: OTBETHI y JIOCKU, IIPOBEPOUHBIE M CAMOCTOSITEIbHBIE PAaOOTHI, TECTHI,
JUKTaHTBI, OTYETHI O IPAKTUUYECKUX pad0Tax, CEMUHAPHI;

Texymuil 1 UTOTOBBIN KOHTPOJIb, & TAKXKE YPOBEHb CIOKHOCTU JOMAIIHUX 3a/IaHUi (MIEPBUYHBIN
KOHTPOJIb) COCTABJISIETCSl B paMKaxX TEXHOJOTMU YpoBHEBOU auddepenumanyu (Ha oueHky «3» —
3aJlaHUsl YpOBHS CTAaHJApTa, Ha OLEHKH «4» M «5» — 3aJaHMs TOBBIIIEHHON CIIOKHOCTH).
VYyamumcs npeiaraeTcsi CaMUM BbIOpaTh YPOBEHb CIIOKHOCTH IIPU MPOXOXKIACHUM BCEX BUJIOB
KOHTPOJISL.

[IpomexyrouHass arrecralusi MPOBOJUTCSA COIIACHO YcTaBy M (WIM) JIOKAIbHOMY aKTy
00pa3oBaTeNbHOTO yUpexIeHHs B (popme TecTa.

Hopmbl u Kpumepuu oyenueanus

Kpurtepuu onieHMBaHus YCTHBIX OTBETOB U MMCbMEHHBIX PadoT M0 XUMHUH

Pesynpratel 0OydeHUsT XMMHUHU JIOJDKHBI COOTBETCTBOBAaTh OOIIMM 3aJa4aM MpeaMeTa Hu
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pe3ynbrarhl 00y4eHus OLIEHUBAIOTCS 10 MATHOANLIbHOM cucteme. [Ipu olleHKe yuuThIBatoTCA
CIIeyIole KaYeCTBEHHbIE NIOKA3aTEeIN OTBETOB:

* r1yOuHa (COOTBETCTBUE M3YUEHHBIM TEOPETHUECKIUM 0000IICHHSIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPeOyeMbIM B MpPOrpaMM€ YMEHHUSM MPUMEHSTH MOJIy4YEHHYIO
nH(popMaIno);

*[10JTHOTA (COOTBETCTBHE 00BEMY IPOrPaMMBbI M HH(OPMALIUK y4eOHUKA).

[Ipy oueHke y4YUTHIBAIOTCS YUCIO M XapakTep OMMOOK  (CYIIECTBEHHbIE WM
HECYIIECTBEHHbIE).

CymiecTBeHHbIE OMMOKA CBSI3aHBI C HEIOCTATOYHOW TIYOMHOW W OCO3HAHHOCTBHIO OTBETA
(HampuMep, y4EHHK HETpPaBUIBLHO yKa3al OCHOBHbIEC IMPU3HAKH MOHATHH, SBJIEHUHN, XapaKTepHbIE
CBOMCTBa BEIIECTB, HEMPABUIHLHO CHOPMYIUPOBAT 3aKOH, MPABUJIO U T.A. UM YUYEHUK HE CMOT
MPUMEHHUTh TEOPETUYECKUE 3HAHUS UIS OOBSICHEHUS W TpeACcKa3aHUs SBICHUH, YCTaHOBICHUU
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIaCCU(PUKAIIMU SBJICHUM U T. I1.).

HecymiectBeHHble OMMOKH ONPENENSIOTCS HEMOJIHOTOW OTBETa (HalpuMep, yIyleHue U3 BUaa
KaKOTO-TM00 HeXapakTepHOTo (akTa mpu OMUCAHWU BEIIeCTBa, mporecca). K HUM MOXHO
OTHECTH OTOBOPKH, OMMCKH, JOIYILEHHbIE 10 HEBHUMATEIbHOCTU (HampuMmep, Ha ABa U Ooiiee
YpaBHEHUH pEaKIHil B MOJHOM MOHHOM BHUJE JOIYIIEHA OJHA OUIMOKa B 0003HAYEHHH 3apsia
HOHA).

Pe3ynbrarel 00yueHUs! TPOBEPSIOTCS B IMPOIECCE YCTHBIX U MHUCbMEHHBIX OTBETOB YJallUuXcs, a
TaKXKe MPHU BBITOJHEHUH UMH XUMHUYECKOTO 3KCIIEPUMEHTA.

OuneHka yCTHOIr0 0TBeTa

Onenka «5»: OTBET IOJIHBIA W TPaBUJIBHBIM HAa OCHOBAHMM HW3YYCHHBIX TEOPHUH; MaTepHall
W3JIOKEH B OMPEIEICHHON JIOTHYECKON IOCIIeI0BATEIbHOCTH, JUTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSATEILHBIN.

Onenka «4»: OTBET MOJIHBIM U TMPaBWIbHBII HAa OCHOBAaHWU HM3YyYCHHBIX TEOpPHUH; MaTepHual
U3JI0KEH B OMPEACNICHHOW JIOTUYECKOW MOCIeI0BaTeIbHOCTH, MPU 3TOM JOMYILIEHBI JABE-TPU
HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE 110 TPEOOBAHHUIO YUUTEIIS.

Onenka «3». OTBET MOJIHBIM, HO MPU TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WA OTBET
HEMOJIHBINA, HECBI3HBIIA.

OneHka «2»: MpH OTBETe OOHAPYKEHO HEMOHWMAaHWE YYaIlIMMCS OCHOBHOTO COJEP:KaHUS
y4eOHOro MaTepHalia Wil JOMYIICHBl CYIIECTBEHHBbIE OLIMOKH, KOTOPHIE yJallUHiCs HE MOXKET
WCIIPAaBUTh MPU HABOAIIUX BOIIPOCAX YUUTENS.

Onenka nucbMeHHBIX padoT

Or1eHKa YKCIePUMEHTANbHBIX YMEHHH

OneHka CTaBUTCS Ha OCHOBAaHMM HAONIONEHUS 3a y4allUMHUCA W MHCHBMEHHOTO OT4YeTa 3a
pabory.

Onenka «5». paboTa BBIMOJHEHA TMOJHOCTBIO W TMPABWIBHO, CAENAHbl IPABUJIbHBIC
HAOIIO/ICHUS] U BBIBOJIBI; SKCIIEPUMEHT OCYILECTBJICH IO IJIaHy C y4eTOM TEXHUKU 0€30MacHOCTH
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U TpaBWJI pabOTHl C BEIIECTBAMH M 00OpPYIOBaHMEM; MPOSBICHBI  OPraHU3alMOHHO-TPYIOBBIC
yMeHHs (HOJJIEpXKUBAIOTCS UYUCTOTa pabodero Mecra U IOPSJOK Ha CTOJIe, 3KOHOMHO
HCIOJIb3YIOTCSl PEAKTHUBBI).

Omnenka «4»: paboTa BBINIOJIHEHA MPABUIBHO, CACTIAaHbI MPAaBUIbHBIE HAOMIOACHUS U BBIBOIBI,
HO TIPH 3TOM SKCHEPUMEHT MPOBECH HE MOTHOCTHIO MIIU JOMYIEHBI HECYIIECTBEHHBIE OITHOKH B
paboTe ¢ BemecTBaMu U 000pyI0BaHHEM

Onenka «3»: paboTa BBIOJHEHA MPABUJIBHO HE MEHEE YeM HAIOJOBHUHY WM JIOMyIIEHA
CyIIECTBEHHass OmMMOKa B XOJI€ JKCIIEPHUMEHTa, B OOBSICHEHWH, B O(OpMICHHWH pPa0OTHI, B
COOMIOICHNM TPaBWJI TEXHUKU O€30MacHOCTU MpH paboTe ¢ BEIEeCTBAaMH U 000pPYJOBaHHEM,
KOTOpast UCIPABJISIETCS TI0 TPEOOBAHHUIO YUUTEIIS.

Onenka «2»: momymieHbl aBe (M 0ojiee) CyIIeCTBEHHBIE OMIMOKM B XOJ€ SKCIEPUMEHTA, B
o0bsicHeHuH, B 0(popMIICHUU PabOThI, B COOMIOACHUH TPABUII TEXHUKH 0€301acHOCTH Iipu padoTte
C BemecTBaMH W O00OpYIOBaHHEM, KOTOpBIC YYAIIMKCS HE MOXKET HCIPABUTh Jaxe TI0
TpeOOBAaHUIO YUUTEIS.

Or1reHKa YMEHHUM peliaTh HKCIIEPUMEHTAIBLHBIE 3a]1a4H

Onenka «5». TUIaH peIIEHUsS COCTaBJEH TMPaBUIBHO; MPABUIBHO OCYIIECTBICH IOI00p
XUMUYECKUX PEaKTUBOB U 000PYI0BAHUS; TAHO TOJHOE OOBSICHEHHUE U CICTaHbl BHIBO/IBI.

Onenka «4». TUIaH peIIeHUS COCTaBJIEH TMPaBUIBLHO; TPABUIBHO OCYIIECTBICH IOI00D
XUMHUYECKUX PEAKTUBOM U 000PYIOBAHMSI, TIPU ITOM JIOMYIIIEHO HE O0Jee JBYX HECYIIECTBEHHBIX
oIIM0OOK B OOBSICHEHUN U BBIBOIAX.

Onenka «3». IUIaH PEIICHUS COCTABJICH IMPABIIBHO; MPABHIBHO OCYIIECTBIICH 000D
XUMUYECKUX PEAKTUBOB U 000PYAOBaHUS, HO JIOMYyIIEHA CYIIECTBEHHAsI OMUOKA B OOBSICHECHUH U
BBIBOJIAX.

Ornenka «2»: nomyieHsl aBe (M 0ojiee) ONIMOKK B IIaHE PEHISHUs, B MOA00PEe XUMHUYCCKHX
PEaKTUBOB U 000pYyIOBaHMs, B 00bSICHEHUH U BHIBOJAX.

OlieHKa YMEHUH periaTh pacyeTHhIE 3a/1a4u
Omenka «5». B JIOTHYECKOM PACCYXIACHUM W pEIICHWU HET OIIMOOK, 3aJada perieHa

paIrMoOHAIBHBIM CIIOCOO0OM.

OreHka «4»: B JOTHYECKOM PACCYXJICHUU M PEIICHUH HET CYIIIECTBEHHBIX ONIMOOK, HO 3ajada
pellIeHa HepalMOHAIBHBIM CIIOCOOOM HJIH JIOYIIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OneHka «3». B JIOTHYECKOM PacCY)KJICHHU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA
CYIIICCTBCHHAsI OITMOKA B MAaTEMaTHYECKUX pacyeTax.

OreHka «2»: UMEIOTCS CYIIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYXKJACHUH U B PCILICHUH.

O1ieHKa MMCEMEHHBIX KOHTPOJIBHBIX PA00T

Onenka «5»: OTBET IMOJIHBIN M TPaBUIIbHBIN, BO3MOYKHA HECYIIIECTBEHHAS ONINOKA.

OreHKa «4»: OTBET HETOJIHBIN WK JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OmneHka «3»: paboTa BBHIIIOJHEHA HE MEHEE YeM HAIlOJIOBUHY, JIOMYIEHA OJHA CYIIECTBCHHAS
OIIMOKA U TIPU 3TOM JBE-TPH HECYILICCTBCHHBIE.

OneHka «2»: paboTa BBINIOJHCHA MEHBIIEC YEM HAIMOJIOBUHY WM COJCPKUT HECKOJIBKO
CYIIECTBEHHBIX OIHUOOK.

IIpy oneHKe BBINOJHEHUS MUCHBMEHHOM KOHTPOJIbHOW paboThl HEOOXOAMMO YYHMTHIBATh
TpeGoBaHUs eIMHOTO OphorpadhuIeckoro pexuma.

OTMeTKka 3a HWTOTOBYIO KOHTPOJBbHYIO paboOTy KOPpPEKTHPYET MpEeIIIeCTBYIOIINE MpH
BBICTaBJICHUU OTMETKH 3a YETBEPTH, NOJIYrOIUE, TOI.

OrneHKa MMCbMEHHBIX KOM6I/IHI/IDOBaHHLIX KOHTPOJBHBIX D8.60T

Ornenka «5»: 87-100% BBIIOIHEHHS
Ornenka «4»: 61-86% BEBIIOIHEHUS
Ornenka «3»: 40-60% BBIITOIHEHHUSA
OreHka «2»: 0-39% BEBIITOTHEHHUS



OcHOBHOE coJiepyKaHue aBTOPCKOM MOJIHOCTBIO HAIJIO OTPa)KEHUE B TaHHOW pabouell mporpaMme.

Coaepikanue npeamera

Conepxanue kypca. 11 kiacc. ba3oBblii ypoBeHb

CTtpoeHue BelecTB

OcHoBHbIE cBeleHHs1 O cTpoeHMM atoma. CTpoeHHE aroma: sIpO U IEKTPOHHAs
obomnouka. M30Tombl. XUMHUECKHUI dIIeMEeHT. BoJbmoii anpoHHbIN Koyuainep. YpOBHU CTPOCHUS
BELIECTBA.

Ilepuoauyeckasi cucreMa XuMHUYeCKHUX 31eMeHTOB [I. M. MenaeneeBa B cBeTe YYeHUS O
cTpoeHur aroMa. PU3MYECKHIl CMBICI HOMEPOB: 3JIEMEHTa, NEpPHOJa, Tpynnbsl. BaneHTHbIE

JJIEKTPOHBI. OneKTpoHHas

KOH(UTypamus aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB D3JIEMEHTOB B IEpHOJAX M TIpymlnax. OJIEKTPOHHBIE
ceMeiicTBa XUMUYECKHUX AJIEMEHTOB.

dunocodcekne ocHoBbl 00mHOCTH Ilepuoanyeckoro 3aKo0Ha M TEOPUHM XMMHYECKOIO
crpoenus. [Ipennocsuiku oTkpbIiTUS [leproinyeckoro 3akoHa U TEOPUN XUMUYECKOTO CTPOCHHUS.
Ponp nuuyHOCTH B MCTOpUU XMMHM. POJb NMPakTUKKM B CTAHOBJIEHHMU W PA3BUTUHU XUMHUYECKOM

TEOPHUH.
Honnast xumMuYecKasi CBfI3b M HOHHBbIE KpHCTAJIMYeckue pemérku. KaTnoHbsl kak
MPOJIYKT BOCCTAHOBJIEHUSI AaTOMOB METAJIJIOB. AHHMOHBI KaK  TPOJYKT

OKHCJICHUs aTOMOB HeMeTauloB. MOHHasg XUMHYecKas CBSI3b M MOHHAs KPUCTAJUIMYECKAst
pemiéTka. IoHBI MPOCTHIE U CIIOXKHBIE.

KoBaneHTHasi Xxum4yeckass CBfI3b. ATOMHBbIE M MOJIEKYJ/ISIPHbIE KPHCTALJIMYECKHE
pemiéTku. KoBajleHTHass HENOJIIpHAs M MOJIIPHAs CBA3H. DIJIEKTPOOTPHULATENBHOCTh. KpaTtHOCTh

KOBaJIeHTHOM cBs3U. OOMEHHBIN U IOHOPHO-aKIIETITOPHbIIIMEXaHU3MBbI o0pazoBaHus
KOBAJICHTHBIX
cBsa3el. [1oApHOCTE CBSA3M M NOJIPHOCTH MOJIEKYINIBI. MONEKYISIpHBIE H aTOMHBIC

KPUCTALUINYECKUE PEIIETKH.

Meraj/uinyeckasi CBfI3b. MeTauIMYeCKUE KPUCTAUIMYECKUE PEIIETKUA. MeTamndeckas
XUMUYECKasl CBSI3b: MOH-aTOMBI M AJIEKTPOHHBIM ra3. dusnyeckrne CBOICTBA METAUIOB M HX
IIPUMEHEHHUE Ha OCHOBE 3TUX CBOMCTB. CIIaBbl YEPHBIE U I[BETHBIE.

Boagoponnas xummyeckasi ¢Bsi3b. BOJOpo/IHAasE XMMUYECKasl CBS3b: MEKMOJIEKYJApHas U
BHYTPHUMOJIEKYJISIpHas. 3HAY€HHE BOJIOPOJHOM CBSI3HM B IPUPOJE U KU3HH YETIOBEKA.

IMosmmepsl. [lonumepsl, UX TOTy4YeHHE: peaKkIuy NOJIUMEPU3ALINU U
nonukonaeHcauuu. [Tnacrmaccel. Bonokna. Heoprannyeckue moaumepsl.
JucnepcHble cucTeMbl. Jl1criepcHble CUCTEMBI: mucnepcHas ¢aza u

aucriepcuoHHas cpena. Knaccudukanus ITUCIIEPCHBIX CUCTEM II0 arperaTHOMY COCTOSIHUIO U IO
pasmepy uyactull (aspl. ['pyboaucnepcHble CUCTEMBI: 3MYJIbCHUHM, CYCHEH3UH, a3pO30JIH.
TonkoaucnepcHble cucTeMbI: 3071 U renu. CuHepe3nuc U KoaryJsus.

Hemoncmpayuu. Paznuunsie popmsbl [leproanyeckoit CHCTEMbl XUMUYECKUX 1€MEHTOB /1.
W. MenneneeBa. MoJienb KpUCTAUIMYECKON pelIETku Xiopuaa HaTpusi. OOpa3ibsl MUHEPAJIOB C
MOHHOM KPHUCTAUNIMYECKON peIETKON: KalbLUTa, TajJuTa, MOAEIH KPUCTAJUIMYECKUX PEIIETOK
«Cyxoro JpJa» (WIM Moja), anMmasza, rpadura (Wiu kBapua). Moaens MoJsipHOro oObéMma rasa.
OOpa3ipl pa3IMYHBIX AUCHEPCHBIX CUCTEM: 3MYJIbCHUM, CYCIIEH3MH, a’po3oiiei, reieid u 30Jei.
Koarymsauus. Cunepesuc.

Jlabopamopuvie onvimel. MoJenupoBaHue METAUIMYECKOW KPHUCTAUIMYECKOW PEIIETKU.
Henatypauusi Oenka. IlomydyeHue smyinbcud pacTHTeNbHOro Macia. llomyueHue cycneH3UM
«U3BECTKOBOTO MOJIOKay. [loslydeHne KOJUIOMIHOTO pacTBOpa KypMHOTro Oejika M UCCIeI0BaHHe
€r0 CBOMCTB C IOMOIIIBIO JIA3EPHOM YKa3KH.

XuMHuuecKne peakiuu

Knaccupukanmsa xumuuyeckux peaxkumii. Peakuuu 6e3 M3MeHEHHMs COCTaBa BEIIECTB:

AIIIOTPONM3ALUH U n30Mepu3auu. [IpuunHbl auIoTponvHy.



Knaccugukanus peakuuii M0 YMCIy ¥ COCTaBYy PEareHTOB U MPOJIYKTOB U IO TEIUIOBOMY
addekry. TepmMoxuMudecKre YypaBHCHUS PEAKIU.

CkopocTh XxuMHYecKMX peaknuil. CKOpPOCTh XMMHYECKOW peakuuu u (akrtopel eé
3aBHCHUMOCTH: MPUPOJIA PEarupyromuX BEIIeCTB, MIOMalb UX

CONIPUKOCHOBEHUS, TEeMIIepaTypa, KOHLEHTpalsd M Haluuue Kartanusaropa. Karamms.
®epmenTbl. UHTrHOUTOPHI.

XuMHnuyeckoe paBHOBecHe M CHoco0bl ero cMeuenusi. OOparumbie peaxiuu. OOmas
XapaKTepUCTHKAa  pEeaKIuh CHHTe3a aMMUaKka ¢ YCIOBHS ~ CMEUICHHsS  pPaBHOBECHS
MIPOU3BO/ICTBEHHOTO MPOILIECCa BIIPABO.

I'maposms. 'maponns HeoOpaTuMblii 1 oOpaTuMblid. Tpu ciyuas ruzgponusa coneil. Poisb
THIpoJn3a B oOMeHe BenecTB. Poib THIpon3a B JHEPreTHIECKOM 0OMEHE.

OKHCAUTENBHO-BOCCTAHOBUTEIbHbIE peakuuu. CremneHb okucieHus. OKHCIUTENb U
BoccTaHOBUTENb. OKHUCIIEHNE U BOCCTAHOBJIEHUE. DJIEKTPOHHBIN OajaHc.

DJIEKTPOJIN3 PpacijaBoB U pacTBopoB. IlpakTHyeckoe npuMeHeHHe 3JIEKTPOJIH3A.
lanbBanorutactuka. I'anpBanocrerus. Padhunupoanue.

Jemoncmpayuu. DK30- W OHAOTCPMHUYECKHE pPEAKIWU. TEIUIOBBIE SIBICHUS TIPH
pPacTBOPEHUH CEpHOW KUCIOTHI M aMMHAYHON CEMHUTPHI. 3aBUCHMOCTh CKOPOCTH PEAKIHH OT
MPUPOJIFI BEIIECTB HA NpPUMEpPE B3aUMOJCHCTBUS PACTBOPOB PA3IMYHBIX KHCIOT OJHMHAKOBOU
KOHIICHTPAIIUHU C OJMHAKOBBIMU KyCOYKaMH (TpaHyJiaMH) [IMHKA U OJJMHAKOBBIX KYCOYKOB Pa3HBIX
MeTaJJIOB (MarHus, MHKa, eje3a) ¢ paCTBOPOM COJITHOM KUCIO0ThL. B3auMoaelicTBre pacTBOpOB
CEpHOI KUCIIOTHI C paCTBOPAMHU THOCY/Ib(haTa HATPHUS Pa3IMYHON KOHIICHTPAIIMK U TEMIIEPATYPHI.
Mopens kursmero cios. PasnokeHne NepoKCHIa BOJOPOJA € TOMOIIBI0 HEOPTaHUYECKUX
KaTalm3aTopoB (CoJieil jkenes3a, HoIuaa Kajusl) U IPUPOJAHBIX OOBEKTOB, COACPKAIINX KaTallu3y
(cbIpoe msico, kapTodens). [Ipocreiinie OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIINH:
B3auMopeiictBue 1MHKA C COJSHOW KUCIOTOW W xene3a ¢ cyinbparom memu(Il). Monmens
anekTpoauszépa. Mojenb 3IEKTPOIU3HOM BaHHBI ISl MOJYYEHHS altoMuHus. Jladopamophusie
onvimul. lIpoBeneHue peakuuii, WAYIIMX [0 KOHIA, MO TpaBwily beprosne. Paznoxenue
TIEPOKCHU/IA BOJOPOJA C HOMOIIBIO JHOKCHAA Mapradna. CMelnenye paBHoBecHs B cucteme Fed +
3CNS <« Fe(CNS)s. HcmbiTanre MHIUKATOPaMH CPEIbl PaCTBOPOB COJICH DPa3IHYHBIX THIIOB.
B3aumonetictBue pactBopa cynbdara meau(Il) ¢ xene3om u rTuIpoKCHIOM HATPHS.
Ilpakmuueckas paboma. PenieHne 3KkCriepuMEHTAIBHBIX 33124 MO0 TeMe «XHUMUYECKasi peaKIusD».

BemecTBa u ux cBoiicTBa

Metamabl. O6mue pusnveckue cBoiicTBa MeTallioB. Kiaccudukaiuys MeTamioB B TEXHUKE
u xumud. OOIIHe XHMHUYECKHE CBOMCTBA METAJUIOB. YCJIOBHSA B3aUMOJEHCTBHSA METAJIOB C
pacTBOpamMu KUCJOT U cojieid. MeTtaimtoTepMusl.

Hemeranabl. buaaropoansie rasel. Hemeramnsl kak okucnurenu. Hemeranmnsl kak
BOCCTAHOBUTEIH. PsJ1 2JIeKTpooTpHIIaTeIbHOCTH. MIHEpTHBIC WK OJ1arOpOIHBIC Ta3bl.

Kuciorsl Heopranmyeckume HW opraHmdeckue. KucioTel ¢ TOYKHM 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO yueHHs. KHUCIOTBI ¢ TOUKM 3pEHUSI TEOPUM SIIEKTPOIUTHYECKON TUCCOLUALUU.
Kucinotel ¢ TOYkM 3peHHs TPOTOHHOW Teopun. OOImME XUMHUYECKHE CBOWCTBA KHCIIOT.
Knaccudukarus K1CioT.

OcHoBaHMsI HeOpraHm4yecKue M opraHuveckue. OCHOBaHUS C TOYKH 3PEHUS ATOMHO-
MOJIEKYJIAPHOTO yueHUsi. OCHOBaHUS ¢ TOUKU 3PEHUSI TEOPUHU HIIEKTPOIUTHUECKON TUCCOLMALUY.
OcHoBaHMsI C TOYKH 3pEHHS MPOTOHHOW Teopuu. OOIIME XUMHYECKHE CBOWCTBA OCHOBaHUHU.
Knaccudukanus ocHOBaHUIA.

AM@oTepHbIe coOeINHEHUS]I HeOPraHnyeckne U oprannvyeckue. AMQGoTepHbIE OKCHIIBI U
ruapokcuabl.  [lomyuenue u  cBoiicTBa aM(OTEpHBIX  HEOPraHUYECKUX  COEIUHEHUM.
AMUHOKHUCIOTHI — aM(OTEpHbIe OpraHuvecKre coeAuHeHus. [lenTuipl u nenTuaHast CBsI3b.

Coimm. Knaccudukanus coneir. XKéctkoctb Boabl M crocoObl e€ ycrpaHeHus. Ilepexon
kapOoHaTta B rujpokapboHaT u o0paTHo. OOIIMe XUMUYECKUE CBOMCTBA COJICH.

Jlemoncmpayuu. Konnexuus meramioB. KoJekuus HeMeTallioB.

B3anmoneicTBue KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTBHI ¢ MEAbI0. BCIbIIKa TEPMUTHOM
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cmecu. Bcenblmka 4€pHOro mnopoxa. BeITeCHEHHME TajJOreHOB M3 HX PacTBOPOB JIPYTUMH
rajoreHaMu. B3anMoneicTBHe mNapoB KOHLUEHTPUPOBAHHBIX DPACTBOPOB COJITHOM KHCIOTBI M
amMuaka («IpIM 0e3 orus»). [lomydyenne ammuaka u u3ydyeHue ero cBoictB. [lomyuenue
amM(OTEpPHOrO TUAPOKCHJIA U U3yUeHHE ero CBOMCTB. [loryuenne »ECTKON BOABI M yCTpaHEHHE e
XKECTKOCTH.

Jlabopamopuwie onvimpl. 1lonyuenue HepacTBOPUMOIO TUAPOKCUAA U €T0 B3aUMOJEHCTBHE
¢ kucnoron. MccnepoBaHMEe KOHIIEHTPUPOBAHHBIX PAacTBOPOB COJIIHOM M YKCYCHOM KHUCIIOT
KalejabHbIM METOJIOM IpU HUX pa3daBieHMHM BoAOW. Pa3nuunble ciyyau B3auMOJEHCTBUS
pacTBOPOB COJIEW ATFOMUHMUS CO IMIENOYBIO. Y CTPAaHEHUE KECTKOCTH BOIBI.

Ilpakmuueckasa padoma. PelieHre SKCIEPUMEHTAIBHBIX 3a1a4 1o TeMe «BemecTtBa u ux
CBOWCTBAY.

XuMHA 4 COBpeMeHHOoe 00111eCTBO

Xumuyeckasi TexHosgorus. I[Ipom3BoacTBO aMMMaka W MeTaHOJAa. XUMHUYECKas
TEXHOJIOTUS. XMMHUYECKHE MPOLECCHI, JeXKallke B OCHOBE IIPOU3BOJACTBA aMMHAKa U METAHOJIA.
XapakTepucTuka 3THX npoueccoB. OOmMe HaydHble IPUHIMITBI XUMUYECKOTO POU3BO/ICTBA.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 0011ell KyJIbTYpbl YeJ10BeKa.

MapkupoBKa yIakOBOYHBIX MaTepUaOB, SJIEKTPOHUKN U OBITOBON TEXHHUKH, SIKOJIOTUYHOIO
TOBapa, NPOJAYKTOB IHWTaHWs, OTUKETOK IO YXOIy 3a OAeKNoH. [emoncmpayuu. Monenb
MIPOMBIIIJIEHHON YCTAaHOBKHU MOJIyYEHUs CEPHOU KHUCIOTBHL. MOJIenp KOJIOHHBI CHHTE3a aMMHAaKa.
BuneogparmeHTs! U cllaliibl O CTENEHH 3KOJOTHYECKON YHCTOTHI TOBApa.

Jlabopamopnwie onvimel. VI3yueHue MapKHUpPOBOK pa3IMYHBIX BUIOB MPOMBIILICHHBIX H
ITPOI0BOJILCTBEHHBIXTOBAPOB.

KosinuecTBo 4acoB Bcero, npakruiyeckue padorbl

Ne Bcero Konrponbn INpakTnueckue
Tema bI€ paboThI
/1 9acoB paboThI

11 kaace. O0mass XuMHuH

1. | Crpoenue BemecTBa 9
2 XHUMHUYECKUE PEAKITUN 12 1 1
3. | BemecTBa u ux cBoOlcTBa 9 1
4 XHUMHS 1 COBPEMEHHOE 00IIECTBO 4
HUroro 6 11 xnacce 34

KasengapHo-temaruyeckoe mianupoBanue. 11 kiacc

No HaumenoBanwue paszena \ TeMbl Kou -Bo| Xapakrepuctrka Hara | [lata
ypoKa yac. BUJIOB JICITEILBHOCTH |10 1o
\ o wiaHy | ¢Gakry

Tema 1. Ctpoenue BemectB (9 4)

1. OcHOBHBIE CBEJICHUS O CTPOCHHU aTOMa 1

2. [lepromuueckas cucTeMa XUMHUYECKHX 1
aneMeHToB J[. . Menneneesa u yuenue o
CTPOEHHMH aTOMa

3. ®unocodcekue OCHOBBI obmmocTn | 1
[lepuoanueckoro 3akoHa U TEOPHUH
XUMHUYECKOTO CTPOCHUS

4. VIOHHAS XMMUYECKas CBS3b M HMOHHBIE | 1
KPUCTAJUTMYECKUE PEIIETKH.

5. KoBanenTtHas xumuueckasi CBA3b. 1
ATOMHBIE U MOJIEKYJISIPHbBIE
KPUCTAJUTMYECKUE PEIIETKI
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6. Meramueckass XUMHUYECKasi CBSI3b 1

7. Bonoponnas xumuyeckast CBS3b.

8. [Tosmmmepsl.

9. JlucniepcHble CHCTEMBI 1

Tema 2. Xumnueckue peakuuu (12 1)

10. Krnaccudukanus XAMHYECKUX peaKiini 1

11. 1

12. CKOpOCTh XUMUYECKUX PEaAKINI 1

13. OOpatuMOCTh ~ XMMHUYECKHX  peakuuid. | 1
XUMHYECKOE PaBHOBECHE M CHOCOOBI €ro
CMEIIEHUS

14. IMuaponns 1

15. 1

16 OKHCIIUTETFHOBOCCTAHOBUTEILHBIE 1
peakiumn

17 DJIEKTPOJIM3  pacIulaBOB M pacTBOpoB. | 1

18 [IpakTHueckoe npuMeHeHne daekTponsza | 1

19 [IpakTtuueckass padora Ne 1. Pemenwne 1
OKCIIEPUMEHTAJIBHBIX ~ 3a7a4 10  TEeMe
«XUMUYECKask pEeaKIHs»

20. | [NoBTOpenue u 0000IIEHNE H3YIEHHOTO 1

21. | KonTpoispHas padoTa Ne 1 «CtpoeHne BemecTBa. XMMHUECKAs PEAKITUS»

Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22. | Metamibl 1

23. Hewmerannsl. baaropoaneie ra3bl 1

24. KucnoTer Heopranmdeckue u 1
OpraHHyecKue

25. OcHoBaHust HEOPTraHUYECKHE u|l
OpraHHyecKue

26. | AmdoTtepHbie coequaeHus | 1
HEOpPraHMYeCKHUe U OpraHuyecKue

217. Conu 1

28 IIpakTnueckas pabora Ne 2. PemieHue 1
OKCIEPUMEHTAJbHBIX 33Ja4 IO TeMe
«BemiecTBa 1 ux cBONCTBa»

29. 1
[ToBTOpeHue 1 06001IeHUE TEMBI

30. | KonTponbHas pabota No 2 «BemiecTBa u ux CBONCTBa»

Tema 4. XuMus u coppeMeHHoe 00mecTBo (4 1)

3l. | Xumnueckas Texsonorus

32 Xumnueckas IPaMOTHOCTh KaK KOMIIOHEHT
o011ell KyIbTYphI YeTIOBEKa

33 IToBTOpenue u o0o0ImEeHNE Kypca.

34 [ToaBenenue UTOroB yueOHOTO roa
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