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IHosicHUTEILHAA 3aMHCKA

Pabouas nporpamma o xuMuu ajs 8-9 kinaccoB pa3paboTaHa Ha OCHOBE:
- (enepaibHOr0 TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOIO 0O0IIero o0pa3oBaHus,
YTBEP)KACHHOTO TMpukazoM Munnpocssmenuss Poccum ot 31.05.21 Ne 287 «OO0 yTrBepkaeHHH
denepanbHOrO TOCYJAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOrO oO0miero oOpa3oBaHUs
(3apeructpupoBannoro B Muntocte Poccun 05.07.2021 Ne 64101);
- OCHOBHOU 00pa30BaTeNbHOM MPOTpaMMbl OCHOBHOTO obriero oopazoarusit MbOY COLI Ne 22,
YTBEPKJICHHOU MpUKa30oM nupektopa ot 29.08.2022 Ne 81-x;
- paboueii mporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus «XuMus» (0a30BbI YPOBEHB), 0JI00pPEHHON
pemieHreM (enepanbHOr0 y4eOHO — METOUYECKOT0 OOBETUHEHHS 0 00IEeMy 00pa30BaHUI0 WHCTUTYTA
cTpareruu pa3BuTus oopazoBanus (mpotokoi 3/21 ot 27.09.2021);
- nporpammel O.C. IN'abpuensna, A.B. Kynmosoii «IIporpamma ocHOBHOTO 00111ero 00pa3oBaHus 1o
XUMHH. 8- 9KkItaccy;
— yueOHukn «Xumus 8 xkinace» u «Xumus 9 kimace» O.C. I'abpuensH, U.I.Ocrpoymos, C.A. Cnaakos
M. «IIpocsemienue», 2019r.
- c yderoMm pabodeir mporpammbl BocrutaHus MBOY COIIl Ne 22, yTBepKIEHHOH IPHUKA30M
nupekropa ot 29.08.2022 Ne 81-x;
— c yuérom Kouuenmuu mnpenogaBaHus y4deOHOTo mpenMera «XuUMHS» B 00pa30oBaTeNIbHBIX
opranuzamusax Poccuiickoit denepaiuu, peaiu3yroNMX OCHOBHBIE 00IIe00pa3oBaTeIbHbBIE MPOTPAMMBI
(ytB. Pemiennem KomnernnMunnpocemienust Poccuu, npotokon ot 03.12.2019 Ne [1K-4BH).

Xumuueckoe o0pa3oBaHWE B OCHOBHOW IITKOJIE SIBJISIETCS Oa30BBIM IO OTHOIIECHHIO K CHCTEME OOIIEero
XUMHUYECKOro 00pa3oBaHusl.
Nsyuenne npeamera:

1) coco6cTByeT peanu3anui BO3MOKHOCTEH Ui caMOpasBUTHs U (YOPMHUPOBAHUS KYIbTYpPhl TUYHOCTH,
e€ oOmielt u GyHKIMOHATBLHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (OPMHUPOBAHHE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEW MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITCIIGHON  y4eOHOM JIeATEIBHOCTH, JKCIIEPUMEHTAIBHBIX W HCCICJI0BATEIbCKUX YMCHHM,
HEOOXOUMBIX KaK B MOBCETHEBHOM KM3HH, TaK U B IPO(HECCUOHATLHOM e TENbHOCTH;

3) 3HAKOMHUT €O CHEMU(UKOH HAYIHOTO MBIIUICHUS, 3aKJIaJ(bIBACT OCHOBBHI IEJIOCTHOTO B3TJIsAAa Ha
€MHCTBO MIPUPOJIbI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM TAalloM B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON
TPaMOTHOCTH TIOJIPOCTKOB;

4) cmnocoOcTByeT (OPMUPOBAHHUIO I[EHHOCTHOTO OTHOIICHHMS K €CTeCTBEHHOHAYYHBIM 3HAHHSIM, K
IpUpPOJIe, K YeJIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOIMUYECKOE 00pa30BaHUE IIKOIHHUKOB.

3amaya mpenMera COCTOMT B ()OPMUPOBAHHMU: CUCTEMbl XMMUYECKUX 3HAHUNW — BaKHEUITNX (DaKTOB,
MOHSITUH, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUH, TOCTYMHBIX 0000IMIEHNI MHUPOBO33PEHUECKOTO Xapak-
Tepa, sA3blKa HAYKH, 3HAHUW O HAYYHBIX METOAAaX M3YYCHHs BEIIECTB U XUMHUYECKHX PEaKIUil, a TaKKe B
(GOpPMUPOBAHWM W PA3BUTHH YMEHHA W CIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C IUIAHHPOBAHUEM,
HAOMIO/IECHUEM U TPOBEICHHEM XHMHUYECKOTO DJKCIEpUMEHTa, COON0JIEHHEM TIpaBUil O€30IMacHOTO
oOpallieHus ¢ BEIeCTBAMHU B TTOBCETHEBHOM JKH3HH.

Lenu u 3amaun U3y4yeHus y9eOHOTO MpeaMeTa « XUMHUS):
- (hopMHpOBaAHKE UHTEILICKTYATFHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEILHOMY TPUHSTHIO PEIIEHUH, CIOCOOHOM aIanTUPOBAThCS K OBICTPO MEHSIOIIMMCS yCIOBUSM
KU3HU;
- HampaBJICHHOCTh OOYyYEeHHMs] Ha CHCTEMAaTUYECKOE TPUOOIIEHUE YyYalIMXCsi K CaMOCTOSTEIbHON
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHMs, (OPMHUPYIOIIUM MOTHUBAILUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,
- obecredeHne YCIOBHM, CIMOCOOCTBYIOIIUX TMPUOOPETCHHIO OOYYArONIMMUCS OIbITa Pa3HOOOpa3HOM
NESTEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOUYEBBIX KOMIETCHIIHIA), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJIsl pA3TUYHBIX BUJIOB I€ATEIbHOCTH;
- hopMUpOBaHUE YMEHUN OOBSCHATH M OLICHUBATH SIBJICHUS OKPYKAIOMIETO MUPA HA OCHOBAHWUU 3HAHHMA U
OTIbITA, MTOJIYYEHHBIX MTPH U3YUECHUH XUMUM;



- ¢opMupoBaHHE Y OOYyYaIOIIMXCS TYMAaHUCTHYECKUX OTHOIICHHH, TTOHUMAHUS IIEHHOCTH XHMHYECKUX
3HAaHUU A7 BBIPAOOTKHU 3KOJIOTUYECKH 11€7eco00pa3HOro MoBeACHUs B OBITY U TPYJIOBOU JEATEILHOCTU B
LEJISIX COXPAHEHUSI CBOETO 370POBbs U OKPYKAIOLIEH PUPOJHON CPEIBL;

- pa3BUTHE MOTHBALIMU K OOYYEHHIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO M CaMOBOCIHUTAaHUIO Ha OCHOBE
YCBOGHHSI OOIIEYEIIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY mHpoduis ©u Ha-
MPABJIEHHOCTH JAJIbHEUIIEr0 00yUYeHHUsI.

Mecto npenMera B yueOHOM ILIaHE

Mpemer KonmgecTBo yueOHBIX YacoB
pel B Henemo | 8 kmacc 9 kacc 8-9 xiacc
XuMust 2 68 68 136

COJAEP)KAHUE YYEBHOI'O ITIPEJMETA «XUMMUS»
8 KJIACC

IlepBoHauyaibHbIe XUMHYeCKHe MOHSATHS — 20 4.

[Mpeamer xumuu. Ponb xumuM B KU3HH 4elloBeKa. Tena U BemecTBa. GU3nYecKue CBOWCTBA BEILECTB.
ArperaTHoe COCTOsSHUE BeimlecTB. [IoHATHE O MeToJax MO3HAHWS B XUMHH. XHUMHS B CHUCTEME HayK.
Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJICKYJIBI. XUMHUYECKUE AIeMEHThI. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB. [IpOCThIE U CIOXKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumudeckas: Gopmyia. BalleHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemectB. OTHocuTenbHas aTtoMHas Macca. OTHOCUTeNbHAas MOJEKyJsipHas Macca. MaccoBas A0S
XUMHYECKOTO JJIEMEHTA B COCTUHCHUH.

Ou3nyecKkue U XUMUUYECKUE SBICHUS. XUMHUYECKasi peakius U e€ MpU3HaKu. 3aKOH COXPAaHEHHUS MAacChI
BEIeCTB. XUMHYECKHe ypaBHeHUs. Kiaccmpukanus XUMHUYECKUX pPEaKIui (COSAMHECHHUS, Pa3lIOKEHUS,
3aMelleHus, 0OMeHa).

XUMHYECKUH IKCIIEPUMEHT.

[IpakTuueckue paboOTHI:

Ne 1 . 3HakOoMCTBO ¢ XHMHYECKOi MOCyq0i, MpaBuja paldoTel B Ja0OPATOPUU U TPUEMBI

oOpartieHust ¢ J1abopaTOPHBIM 000PYIOBAHUEM.

Ne 2 M3yuenue ciocoOoB pasjesieHus: cMeceil (Ha mpuMepe OYMCTKH ITOBAapEHHOU COJIH.

JlaGopaTopHbIe ONBITHI:
N3yuenue u onucanue GU3NIECKUX CBOMCTB 00pa31l0B HEOPraHMUECKUX BEILIECTB.
Habmonenne gusnyeckux (miaBieHHe BOCKa, TasHUE JIbJja, PACTUPAHHUE caxapa B CTYIKE) M XMMHYECKHUX
SBJICHUH (TOpeHue CBEUM, IPOKAIMBAHUE MEAHOM POBOJIOKH).
HabGmronenne u omnucaHue NpU3HAKOB MPOTEKAaHWS XUMHUYECKHX peakluuil (B3auMoJeiicTBHE CepHOMU
KHCJIOTBI C PACTBOPOM XJIOpUAA Oapusi).
KonTpoabsnas padora Nel mo reme «IlepBoHavyajibHble XUMHYECKHE TOHATHS»

BaxHeiiliue npeacTaBuTe 1M HEOPTraHUYECKUX BelecTB — 31 4.

Bo3ayx — cmech razos. CocraB Bo3mayxa. Kucimopom — smeMeHT m mpocToe BemecTBo. Haxokmenwme
KHCJIOpO/ia B MpUpoe, PU3NUECKUe U XUMHUYECKHe CBoWcTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenue
kuciaopona. CrocoObl TMONy4YeHHs] KHUCIOpoAa B JlabopaTOpuuM U MHPOMBINUIEHHOCTH. Kpyroeopor
Kucinopoaa B npupozae. O30H — ajuioTpornHas MOAU(UKaLNs KUCIOPOaa.

TeroBoil >PPeKT XUMHUECKON pEaKIh, TEPMOXUMHUUYECKHE YpPaBHEHHS, 2K30-U HHAOTEPMUYECKUE
peaxiuu. ToIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHICHUE MTAPHUKOBOTO 3P deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bomopon — »nsnemeHT W mpoctoe BemiecTBo. HaxoxaeHue BoAoOpoJa B TNpHUpone, (PU3UYECKUE H
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI ToayueHus. KucioTs! u comiu.

KomuuectBo BemectBa. Monb. MomsipHast macca. 3akoH ABoraapo. Mossipuslii 00bEM ra3oB. Pacuérsl
[0 XUMUYECKUM YPABHEHUSIM.



®dusnueckue cBoWcTBa BOAbL. Boma kak pactBoputenb. PacTtBopsl. HachllleHHbIE M HEHACBILIEHHBIE
pacTtBopel. Pacmeopumocms eewjecmé 6 6ode. MaccoBasi [0l BEIIECTBA B pPacTBOpe. XUMHUYECKHE
cBoicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpPOB B MpUPOJE M B KU3HHU 4esnoBeka. KpyroBopoT Bonbl B
npupoJe. 3arpsi3HeHUE NPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanus neopranmueckux coenuHenuid. Oxcunpl. Knaccuduxamms oKCHI0B: cojeodpa3yromme
(ocHOBHBIE, KUCIOTHBIE, aM(pOTepHbIE) U HecoseoOpasyronie. HomeHkIaTypa oKcuaoB (MexXIyHapOaHAS
U TpuBHajbHas). PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHre okcuaos.

OcHoBanus. Knaccudukanusi ocHOBaHMiA: MIETOYM M HEpacTBOpPHMbIE OCHOBaHMs. HomeHkiaTypa
OCHOBaHUHM (MEXIyHapoaHas M TpuBHaibHas). Pdusnueckue M XHUMUYECKUE CBOMCTBA OCHOBaHUM.
[Tonydyenne ocHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. HomeHkiaTtypa KHCIOT (MEXKIyHapogHAss W TPUBUAIBHASA).
®usnueckue U XMMHUYECKHe CBOMCTBAa KUCIOT. Psan aktuBHocTtn MetamioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknarypa coneii (MexayHapoaHas U TpuBUaibHas). PU3NYECKUE U XUMUYECKUE CBOMCTBA
coseit. [Tonyuenue coseil.

['eneTnueckas CBA3b MEXAY KIIACCAMU HEOPTAHMYECKUX COCAMHEHUMN.

KonTposbnas padora Ne2 no teme «OCHOBHBIE KJIACChl HEOPraHUYECKUX COEAUHEHUID.

XuMHYeCKHUH IKCIIEPUMEHT.

JlabopaTopHbIe ONBITHI:

Bzaunmoseiicrrue Boasl ¢ merasuiamu (Na, Ca).

OmnpenenieHue pacTBOPOB KUCIOT Y LIEI0YEH C MOMOIIBbIO UHAUKATOPOB.

HccnenoBanue oOpa3ioB HEOPTaHMUECKHUX BEIIECTB Pa3INYHbIX KJIACCOB .

O3zHakomiIeHHE ¢ 00pa3liaMu OKCHJIOB .

HN3yyeHnune B3auMOAENCTBUE KMCIIOT C METaJUIaMM, PEAKIIMU HEUTpATU3ALUH.

Ilpakmuueckas paboma:
Ne 3. Ilomyuenue u cobupanue, paclio3HaBaHUE U H3yYEHHE CBOWCTB KHCIIOPOA.
Ne 4 . Tlonyyenue u cobrupaHue, paclio3HaBaHUE U HU3yYE€HHE CBOMCTB BOJIOPOZA.
Ne 5. [IpuroroBieHre pacTBOPOB C ONpPeEIEIEHHON MAacCOBOM J10Jiel pac TBOPEHHOTO BEIIECTBA
Ne 6 . Pemenue skcrnepruMEHTAIBHBIX 3a4a4 M0 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX
COCJITUHEHUID.

IMepunonnuecknii 3axkon n Ilepumoguyeckasi cucrema xumuuyeckux jemeHToB JI. U. MenneseeBa.
Crtpoenune atoMoB. XuMHYecKasi cBA3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peakuun - 17 4.

[TepBble MOMBITKH KiIacCU(DUKAIIMM XUMUYECKUX 31eMEHTOB. [loHATHE O rpynmax CXOIHBIX JJIEMEHTOB
(1IemoYHbIE U MIEIOYHO3EMETbHBIE METAJIIbI, TaJIOT€HBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT
amM(pOTepHBIC OKCUABI U TUIPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepuonmueckas cucrema xumuudeckux osnemeHtoB J[. WM. Menpgeneesa.
Kopotkonepuoanas u qmuanonepuoanast popms [leproandeckoit cucteMbl XuMudeckux saemenToB 1. U.
MenneneeBa. Ilepuonel m rpynnsl. OU3NYECKHH CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB INEpHOAa H
TPYNIBI DJIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonbl. DnekTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI04EK
aToMoB mnepBbix 20 xumudeckux 31neMeHToB [lepmoanueckoit cucremsl JI. M. MenneneeBa. Xapakre-
PUCTHKA XUMHUYECKOTO 3JIEMEHTA 10 ero nojoxxeHuto B [lepronnueckoit cucreme J[. . Menzaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHYCCKHUX JBJICMCHTOB, MCTAJUIMYCCKHUX W HEMCTAIMYCCKUX
CBOWCTB TI0 TPyIIaM U nepuoaamM. 3Hadenue lleprogmdeckoro 3akoHa u lleproamaeckoi CHCTEMBI XMMHYECKUX
JJICMCHTOB

JUIs pa3BUTHS HayKu U npakTuku. 1. 1. MeHnaeneeB — y4€HbIN U TpaXKAaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass M HEMOJISIpHAsl) CBA3b. OJEKTPOOTPHULATEIHHOCTH
XMMHYECKHUX 3JIEMEHTOB. MIOHHasA CBS3b.

Crenenb oxuciaeHus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel OKuCneHHs U
BOCCTaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIH.

KonTpoabnasi pabora Ne3 mo teme «llepuoanyecknii 3akoH. Ctpoenune aroma. OKUCJIUTETBHO
— BOCCTAHOBHTEJIbbIe PEaKIUU».
KonTpoabHasi padora Ne4 «Toropasi KOHTPOJIbHasi padoTay.



XUMHYEeCKUH IKCIIEPUMEHT.

JlabopaTopHbIe ONBbITHI:
HN3ydyenue 0O0pa3loB METaIJIOBU HEMETAJUJIOB .
B3aunmoaelicTBue ruIpOKCUAa HUHKA CPACTBOPAMHU KHCJIOT U LIEI0YEeN
Me:xnpeameTHbie CBS3U

Peanuzanus MeXNpeAMETHBIX CBA3€H INpPU HM3YYEHHMM XUMHUM B § KJAacce OCYLIECTBISETCS 4epes
HUCIIOJIB30BaHHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITPIﬁ, TakKk U HOHSITI/Iﬁ, ABJIAOIIUXCA CUCTEMHBIMU
JUISl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mmue ecTecTBeHHO-HAYYHbBIE MOHSATHUS: HAYYHBIA (aKT, TUMOTE3a, TEOPHUs, 3aKOH, aHAIM3, CHUHTES3,
KJIacCU(pUKalus, NEPUOJAUYHOCTb, HAOJNIO/IEHUE, DKCIEPUMEHT, MOJECIUPOBAHHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE.

®usnka: MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJ, W30TOIbI, PaJHMOaKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUYECKUI 3apsii, BEIIECTBO, TeIO, OO0OBEM, arperaTHOE COCTOSIHME BEILIECTBA, Ias3,
buznyecKkue BeIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IIaHEeThl, 3BE3/1b1, COHIIE.

Buonorus: ¢porocuntes, npixanue, ouochepa.

['eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAeMbIe, TOILIKBO,
BOJIHBIE PECYPCHI.

9 KVIACC
BemecTBo m xumMuueckas peakmusi - 184.

[lepnognueckuii 3akoH. Ilepmonmueckas cucrema xumudeckux odiemeHToB JI. M. Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XMMHUYECKHX 3JIEMEHTOB MEPBLIX TPEX MepHo-
JI0B, KaJlus, KaJblUsl M UX COECIUHEHUIN B COOTBETCTBMM C IOJIOXKEHHEM 3JeMEHTOB B [lepuoaunueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbI XUMHUYECKON CBs3U. THUIBI KPUCTAIMYECKUX PEMIETOK, 3aBUCUMOCTH
CBOICTB BeIIECTBA OT TUMA KPUCTATUIMYECKOMN PEMIETKH U BUIA XUMUYECKOU CBSI3U.

Knaccudpukanuss m HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB (MEXKIyHapoJaHas W TpUBUAIbHAs).
XVMUYEeCKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3lIUYHBIM KJAacCaM HEOPTaHHMYECKUX COCIUHEHH,
TeHETUYECKas CBSA3b HEOPraHUUYECKUX BEIIECTB

Knaccudukanus XUMHYECKUX PEaKUil MO pa3IUYHbIM MpU3HAKaM (TI0 YHCTY U COCTaBYy yYaCTBYIOIIMX
B pEaklMM BEUIECTB, MO TEIUIOBOMY J((eKTy, MO H3MEHEHHIO CTENEHEW OKHUCIEHHS XMMHMYECKHX
9JIEMEHTOB, IO OOpaTUMOCTH, TO YYacCTHIO KaTalu3aTropa). DK30-U DHIOTEPMHUYECKHE pEaKIuH,
TEPMOXUMHYECKUE YPABHECHHUS.

[TonsiTe o ckopocTu XuMHueckoi peakiuu. [lonstue 06 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHUX
peakuusx. [ToHsTHE O TOMOreHHBIX U T'€TEPOTEHHBIX peakuusix. [lowamue o Xumuyeckom pasHOBecul.
Dakmopul, grusOWUEe HA CKOPOCMb XUMUYECKOU peakyuu U NOa0AHCeHUe XUMUYECKO20 PAGHOBECUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuumu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. COoCTaBlIeHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi ¢
UCIIOJIb30BaHUEM METO/a 3JIEKTPOHHOr0 OanaHca.

Teopust MEKTPOTUTUYIECKON TUCCOLMAIUMU. IJIEKTPOJUTHI M HE-dJICKTPONHUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M IHCCOLMALMK BEUIECTB C Pa3jIMYHbIMHM BHJIAMU XMMHUYECKOH cBsi3u. CTeneHb ANUCCOIHAIINH.
CunpHbIC U CIIa0bIe IIEKTPOIUTHI.

Peakuuu nonHoro oomeHa. YcioBus MPOTEKaHUs peakuii HOHHOTO OOMEHa, TOJHBIE U COKPAIEHHBIE
WOHHBIE ypaBHeHUs peakiuid. CBOWCTBa KHCIOT, OCHOBAaHMW W COJEl B CBeTe MpEICTaBICHHA 00
INEKTPONUTHYECKON nucconuanui. KauecTBeHHbIE peakiuu Ha UOHBL. [loHamue o cudponuse conell.

Kontpoabnas padora Nelno teme «BelecTBo U Xumu4eckasi peakuus)

XuMHYECKHI IKCITIEPUMEHT.

JlabopaTopHbIe ONBITHI:

O3HakoOMJIEHHE C MOAEIISIMU KPUCTAJUIMYECKHUX PEHIETOK HEOPTaHUYECKUX BEIIECTB .
HccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEAKIIUH OT Pa3IUIHBIX (PAKTOPOB .
I[IpoBenenne OMBITOB, WUIIOCTPUPYIOMIMX IPU3HAKHA TIPOTEKAHUS pPEakKlHil HOHHOTO
obmeHa (0OpazoBaHME OCaJAKOB, BBIACICHUE Ta3a, 0Opa3oBaHUE BOJIHI).

Ilpakmuueckas paboma:

Ne 1 . Pemntenue skciepuMeHTAIBHBIX 3a71a4 110 TEME .

HemeTa/Ibl M MX cOeIUHEHHA - 25 4



OO0mrast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHS.
Crpoenue u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEUIECTB — TrajoreHoB. XMMHUYECKHE CBOWCTBA HA MpUMEpE
XJIopa (B3aUMOJEHCTBUE C METAIaMM, HEMETAJUIaMHM, Iueiaodamu). XisopoBoaopor. ConsiHas KHCIIOTa,
XUMUYECKHE CBOWMCTBA, NOJIydeHHE, NpUMeHeHue. JlelicTBue XJiopa M XJOPOBOAOPOJA HAa OpraHUu3M
yesoBeKa. BaxkHenme XJI0pu/ibl M UX HAXO0KJICHUE B IIPUPOJE.

O6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTENIEHU OKUCIICHHUS.

Ctpoenue u (usnueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHbBIE
MOIU(HUKAIIMHA KUCIIOPOJIa U cepbl. XMMHUYECKHE CBOIcTBa cepbl. CepoBOAOPOA, CTpOeHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl Kak IPEACTABUTENM KHUCIOTHBIX OKCcHIOB. CepHas KHCIIOTa,
duznYecKue U XMMUYECKUE CBOMCTBa (OOIIHME Kak MPEICTaBUTENs Kiacca KUCIOT M Crenu(UuecKue).
XUMHUYECKUE PEaKIuu, JeKallle B OCHOBE IMPOMBIIIJICHHOTO CHoco0a MOJy4YeHUs CEPHOM KHUCIIOTHI.
[Tpumenenne. Conu CepHOM KUCIOTHI, KAUECTBEHHAs! peakuus Ha Cyibdar-uoH. HaxoxaeHue cepbl U eé
COeIMHEHUH B Mpupoje. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpellbl COEAMHEHUSIMH Cepbl (KUCIOTHBIE
JIOKIIH, 3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS.

OOmass xapakTepucTuka 53JeMeHTOB VA-rpynmnbl. OcCoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTENIEHU OKUCIIEHHUS.

A30T, pacmpocTpaHeHue B Tpupoje, (uU3MUecKHe U XHMUYEeCKue cBoiicTBa. KpyroBopor aszora B
npupoze. AMMHAK, ero GU3NYECKUe M XUMUYECKHE CBOWCTBA, MOydeHue 1 npuMenenne. Coar aMMOHHS,
ux (uU3MYECKMe U XUMHUYECKHE CBOWCTBa, mpuMeHeHHe. KadecTBeHHas peakiusi Ha HMOHBI aMMOHUS.
A30oTHas KucioTa, €€ IojlyuyeHue, (pU3NYECKue M XUMHUYECKHE CBOMCcTBa (00LIMEe Kak MpeAcTaBUTENs
KJ1acca KUCIIOT u crienuduyeckue). Mcrnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KAUeCTBE MUHEPATBHBIX
ynoOpeHuii. XUMHYECKOe 3arpsi3HEHHE OKPYKAIOMIEH Cpelbl COCIMHEHUSMHU a30Ta (KUCIIOTHBIC TOKIH,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOAOEMOB).

®ochop, amrorporHbie Momudukanuu (ocdopa, duzMUeckne W XUMUYECKUE CBoOWcTBA. OKCHU
docdopa(V) u pochopnas kucnora, pu3nuecKkue U XUMHUYECKUE CBOMCTBa, MoiydyeHue. Vcmnonbp3oBaHue
¢docdaToB B kauecTBE MUHEPAIbHBIX YAOOPEHUH.

OOmast xapakrtepucTuka 3i1eMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIE

CTETIEHHU OKUCJICHHUS.
VYraepon, amioTponHble MOAM(UKALWU, paclpoCTpaHEHHE B MpUpone, (U3MYECKHMEe U XUMHYECKHE
cBomcTBa. AncopOuus. KpyroBopor yriepona B mpupoge. Okcuubl yriaepona, ux (PU3NYecKHe W Xu-
MUYECKHE CBOWCTBA, ICHCTBUE HAa >KUBBIE OPraHU3MBl, IOJYYEHHE W INPUMEHEHHE. ODKOJIOTUYECKUE
npo0isieMbl, cBsi3aHHBIE ¢ OKcuaoM yriaepoaa(lV); rumoresa rino0anbHOrO MOTEIUIEHUS KIuUMaTta; map-
HUKOBBIN 3()(ekT. YroibpHas KUCIoTa U €€ ColM, UX (PU3NYECKUe U XUMHUYECKUE CBOICTBA, MOJyYeHUE U
npuMmeHeHre. KauecTBeHHas peakius Ha kapOoHaT-noHbl. Vcnonbs3oBanue kapOOHATOB B OBITY, MEAUILIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHavanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHHUSAX yriepoia (MeTaH, 3TaH,
STHJIEH, alleTHJIEH, 3TaHOJI, TIUIEPHH, YKCYyCHasi KUCI0Ta). Mx cocmas u xumuueckoe cmpoenue. Ilonsarue
0 OMOJOTMYECKH Ba)KHBIX BEIIECTBaX: JKUMpaX, OelKkax, yrieBoJax — U HMX POJIM B JKU3HHU 4YeJIOBEKa.
MamepuanbHoe eOuHCmME0 OpeaHU4ecKux U HeOpeaHuyecKux coeOuHeHul.

Kpemuuii, ero pusndeckrie 1 XMMHUECKUE CBOWCTBA, MOJy4eHHe U puMeHeHue. CoeIMHEeHNs KPEMHHUS
B npupoje. O6mue npencraBieHuss o6 oxcunae kpeMHusA(IV) u kpemHueBoil kuciore. CunMKarhl, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTU. BadicHetiuiue cmpoumenbHvle MAamepuabl:
Kepamuka, cmekno, yemenm, Oemon, cene30bemon. Ilpobremvl 6e30nACHO20  UCNOIBL30BANHUS
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

Kontpoabnas padora Ne2 mo teme «HemeTa/uibl M HX COeTMHEHUSD)

XuMHYECKHI IKCIIEPUMEHT.

JlaGopaTopHblie padoThI:

OO0yriuBaHue caxapa moJ ASUCTBUEM KOHIICHTPUPOBAHHOM CEPHON KHCIIOTHI.
B3anmMoneicTBre KOHIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEABIO.

N3ydenue Mojieneil KpUCTAJUIMYECKUX PeIIE€TOK ajiMasa, rpadura .

Ilpaxmuueckas paboma:

Ne 2 . [lonmy4deHue COISTHOW KHUCIIOTHI, U3ydYeHHUE €€ CBOWCTB.

Ne 3. Ilonyuenue, coOnpaHue U pacio3HaBaHUE aMMHaKa, U3YUYCHHEETO CBOUCTB.

Ne 4 . CobGupanue, pacrio3zHaBaHHE M U3yYCHHE CBOICTB yrileKHciIoro raza. KauecrBeHHas peakius Ha
KapOOHATHOHBI .

Ne 5 . Pemienue s3kcriepuMeHTalbHbIX 3a7a4 110 Teme «Hemeramnbn.



Metayiibl M MX coeMHeHns — 214.

OO0masi xapakTepUCTUKa XUMHUYECKHX JJEMEHTOB — METAIJIOB Ha OCHOBAaHWU HX TOJIOKEHUS B
[lepuonnueckoin cucrteme xumuueckux snemeHToB [[. M. MenneneeBa u ctpoenust atromoB. CTpoeHue
MeTaJIJIOB. MeTajinyeckas CB3b U METANINYECKasi KpUCTAIIINYECKas PeIETKA. DIEKTPOXUMUUECKUH Pl
HanpsDKeHUH MeTayuioB. Du3nyecKkue M XMMUYECKue CBoicTBa MeTaiwioB. OOmue crnocoObl MOTydYeHHs
MeTaisioB. [IoHsATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIICHHOCTH.

[[lenounble Metaiuibl: mnoJiokeHue B Ilepuomnmueckoil cucreme XuMuueckux daementoB . H.
MenzeneeBa; cTpoeHHE MX aTOMOB; HaxoOXKJeHHE B mpupoje. OPu3nyeckue U XUMUYECKUE CBOMCTBA (Ha
npumepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHUIBI HATPUsS U Kayud. [[puMeHeHne meoYHbIX METAJIJIOB U
UX COCOUHEHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM M KAJIBLUI: MOJI0KEHUE B [Ilepuoanyeckoil cucteMe XUMUYECKUX
snemenToB . 1. MenaeneeBa; cTpoeHre UX aTOMOB; HaXOXKJAEHUE B pupojie. Pu3nueckue u XMuMHU4EeCKue
CBOICTBa MarHus M Kainplus. Bakuelne coequHeHUs Kaublus (OKCUI, TUAPOKCUM, conn). JKEcTkocTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux siemeHtoB /. M. Menneneesa;
CTPOEHHE aTOMa; HaXOXKJEHUE B rpupojie. Pu3nyeckne U XuMUYECKHE CBOMCTBA AIIFOMUHUS.

AmpoTepHbIe CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux aemeHToB JI. 1. MenneneeBa; crpoenue
aTOMa; HaXOoXKJeHUe B npupojae. Puznueckue U XMMUYECKHE CBOWCTBa kene3a. OKCUIbl, TUAPOKCUIBI U
conu xene3a(ll) u sxenesa(Ill), ux cocras, CBONCTBA U MOTyUYCHHE.

Kountpoabnas padora Ne3 «MeTa/uibl M UX COeTMHEHUSD)

XuMHYECKHI IKCTIEPUMEHT.

JlabopaTopHble ONBITHI:
O3HakomIieHHE ¢ 00pa3llaMi METAJIJIOB U CIIJIABOB, X (DM3UUYECKUMU CBOHWCTBAMM.
Oco0eHHOCTH B3aMMOJIEHCTBUS OKCHJIA KaJbIUsl U HATPUS C BOJIOM.
N3yueHune pe3ynbTaToOB KOPPO3UU METAJUIOB.
Habumronenue u onucanue MmpoueccoB OKpalIMBaHUs MJIAaMEHH MOHAMU HATPUS, KAIUS U KaJIbIUs.
O3HakoMJIeHHE ¢ O0pa3llaMH aTFOMHHHS U €T0 CILIaBOB.
Ilpakmuueckue pabomui.:
Ne 6 .MccnenoBanue CBOWCTB KECTKOM BOJIBI.
Ne 7 . PemeHue »5KCHEpUMEHTAJILHBIX 3a7lady Mo Teme «Bakueimue meTamwibl U HUX
COEJIMHEHUSD .
XuMHA ¥ OKpY:Kawomas cpeaa — 4 u.

Hosble MaTepuansl u TexHonoruu. Bemectsa u MmaTepualibl B IOBCEIHEBHOM KU3HU Y€IOBEKa. XUMHS U
310poBbe. bezonacHoe Hcnonb30BaHUE BEUIECTB U XMMHMUYECKUX peakiui B ObiTy. IlepBas momormps mpu
XUMUYECKHUX OKOrax U OoTpaBieHUsiXx. OCHOBBI SKOJIOTMYECKONH T'PaMOTHOCTU. XHMMHUUYECKOE 3arpsi3HEHHE
OKpY’KarIiel cpenbl (mpeaenbHas pomyctuMas KoHieHtparusi BemectB — I[I/IK). Pomp xumum B
PELICHUH YKOJIOTHUECKUX MPOOIIeM.

[TpupoaHbIe UICTOYHUKHU YTIEBOJOPOIOB (Yroiib, MPUPOAHBIN Ta3, HEPTH), IPOAYKTHI UX MepepadoTKH,
UX POJIb B OBITY U IPOMBIIIICHHOCTH.

Konrpoabnas padora Ne4 mo reme: «AToropasi KOHTpoJbHasi padoTa»

XUMHYECKHH IKCIIEPUMEHT.

JlaGopaTopHbIii ONIBIT:

u3y4eHue o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Me:xnpeamerHbie CBA3H

Peanuszanus MeXNpeOMETHBIX CBA3CH IPU HM3YYECHUM XMMHHM B 9 KIIacCe OCYILECTBISETCS 4Yepes
HUCIIOJIB30BaHHUEC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakKk U HOHHTHﬁ, ABJIAIOINXCA CUCTCMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOue ecTecTBEHHO-HAYYHbIE IOHATHS: HayuyHbIH (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3, CHUHTES,
KIacCU(pUKalus, NEPUOAUYHOCTh, HAONIONCHUE, DKCIEPUMEHT, MOJCIUPOBAHHUE, WU3MEPEHHE, MOJEIb,
SBJICHHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOTUS, MAaTEPUAIIbI.

®usuKa: marepus, aroM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI, PAJIHOAKTUBHOCTb,
MOJIEKYyJIa, DJIEKTPUUYECKUH 3aps, NPOBOJHHKH, MOJYINPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJOo, O0O0BEM, arperarHoe COCTOSHUE BELIeCTBA, Tra3, pacTBOpP, PAaCTBOPUMOCTD,



KPHUCTAJUIMYECKasl PEHIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, CIUHHIBI HM3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoHIIE.

Buonorus: gorocunres, npixanue, 6uocepa, IKOCUCTEMA, MUHEPATIbHBIE yIOOPEHUSI, MUKPOIJIEMEHTHI,
MAaKpO3JIEMEHTHI, TTATEIbHBIC BEIECTBRA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpaslbl, TOPHBIE MOPOJIBI, MOJE3HBIE HMCKOMAeMbIe, TOILIHBO,
BOJTHBIE PECYPCHI

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA YYEBHOI'O TIPEJMETA «XUMMS»

[Iporpamma obecrieunBaeT JOCTHIKCHHS CICAYIOIIMX PE3YJIbTaTOB OCBOCHHS IPEIMETa W YYUTHIBAET
MOJyJIb «YpOuHas AesTebHOCTh» U3 Paboueil mporpaMMbl BOCIUTAHUS.
JIn4HOCTHBIE Pe3yJIbTATHI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus JOCTUTAIOTCA B XOJI€
00y4YeHHUs XUMUU B €JUHCTBE yU4eOHOW M BOCHUTATEIbHON JesaTeabHocTH OpraHu3aiii B COOTBETCTBUH C
TPAJIULIUOHHBIMU  POCCUHCKMMU  COLUOKYJIbTYPHBIMH ¥  JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPAaBHJIAMU U HOPMAMHM TOBEJICHUSI U CITIOCOOCTBYIOT IIPOIIECCAM CaMOTIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3AIUHN 00YYaIOIIHXCS.

JIM9HOCTHBIE Pe3yIbTaThl OTPAKAIOT C(HOPMHUPOBAHHOCTH, B TOM YHCJIC B YACTH:

[TaTproTHYECKOro BOCIIUTAHUS

1) IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY UM HAYYHOMY HACIIEJIUIO,
MOHMMAHUS 3HAYEHUS XUMHUYECKOW HAayKd B JKU3HM COBPEMEHHOTO OOIECTBAa, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(OpMaLIUEH O MEePEAOBBIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM M OT€UECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxnanckoro Bocrutanus

2) mpeAcTaBlIeHUS O COLMAJIBHBIX HOpPMax M MpaBUiaX MEXKIMYHOCTHBIX OTHOIICHUN B KOJIJICKTHUBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, Y4EeOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKON
U JpYruX BHJAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOH MAESITENbHOCTH TIPU
BBITIOJIHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHX HKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIMOHMMAHHMIO M B3aUMOIIOMOIIM B TpOIlecce ATOW ydeOHOU
JeSATeTbHOCTH; TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHUE W TIOCTYIKH CBOMX TOBapHUILNEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBHI MOCTYIIKOB;

[lenHocTr Hay4YHOTO MO3HAHUS

3) MHUPOBO33pPEHYECKUX MPEACTABICHUN O BEIIECTBE M XUMHUYECKOM pEaKIUu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONIUX OCHOBY JJIsl TIOHMMaHUSI U Pa3BUTHS HAYKU U
COCTABJISIFOLIIMX OCHOBY JIJISI IOHUMAHMSI CYIITHOCTH HAyYHOW KapTHUHBI MUPA; MPECTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHUS MPHUPOJIbI, B3AaUMOCBA3SAX UYEJIOBEKAa C MPUPOJHOU CPENoM, O POJIM XMMHUH B
MTO3HAHHWH 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHMBOB, HANPABIECHHBIX HA MOJYYEHHE HOBBIX 3HAHUI MO XUMHH, HEOOXOIUMBIX
JUIsl 00bSICHEHUS HA0JI0/TaeMBIX MPOIIECCOB U SIBJICHUIA;

5) mno3HaBaTenbHOW, WH(GOPMALMOHHOW M YUTATENIbCKOW KYyIbTYpPhl, B TOM UHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHON pabOThI C Y4EOHBIMHA TEKCTaMH, CIIPABOYHOM JIMTEPATyPOH, JOCTYITHBIMU TEXHHUYECKUMHU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) wmHTEepeca K OOY4YEHHIO W TIO3HAHUIO, JHOOO3HATETHFHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
camMo00pa3oBaHuIO, MPOCKTHON U MCCIIEI0BATEIHCKON JAEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIICH-
HOCTH ¥ YPOBHS OOyUYCHUS B JAJIbHEHUIIIEM;

DopMHUPOBaHUS KYJIBTYPbI 310POBbS

7) OCO3HaHHS IIEHHOCTH >XW3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pPOBBI 00pa3 KW3HU, OCO3HAHMS TOCICICTBUA M HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTpeOJICHUS
AJIKOTOJIs, HAPKOTHUKOB, KyPEeHHS ), HEOOXOIMMOCTH COOIOZICHUS TPaBIII O€30TaCHOCTH TP OOpaIeHUH ¢
XUMHUYECKHMH BEIIECTBAMU B OBITY U peanbHON KHU3HU;

TpynoBoro BocuTaHus

8) mHTEepeca K MPAaKTUYECKOMY M3YyYEHHUIO Mpodeccuii U Tpyna pa3anyHOrO pojia, YBOKEHUE K TPYAY H
pe3ynbTataM TPYJIOBOW AEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPUMEHEHUS IMPEeIMETHBIX 3HaHWM MO
XUMHUH, OCO3HAHHOTO BBIOOpPA WHAMBHUIYAILHOH TPACKTOPUH MPOIOJKEHUS OO0pa3oBaHUS C YUYETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIenHON
npo(hecCHOHANBFHOM ACSITENTFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTh aJalTUPOBATHCSA B
npodeccuoHanbHOM cpene;



OKOJIOTMYECKOT0 BOCIIUTAHUS

9) sKOJIOrMYECKHU 11€1ecO00pa3HOro OTHOIIEHUS K MPUPOJE KaK MCTOYHHUKY KHM3HHM Ha 3emiie, OCHOBE €&
CYUIECTBOBaHMS, TMOHMMAaHUS LEHHOCTH 370pOBOro M Oe30macHoro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOLIEHUsI K COOCTBEHHOMY (HM3MUYECKOMY M ICHUXHYECKOMY 37I0POBBIO, OCO3HAHUS LIEHHOCTH
coOuro/IeHHs TIpaBuiI 0€30MacCHOTO MOBEACHHS MPHU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYalUsX, Yrpo-
HKAIOILUX 3/I0POBBIO U KU3HU JIOJIEH;

10) cmocoOHOCTH TPUMEHSTH 3HAHUSA, MOJTy4YaeMble NMpPU H3YYCHHH XHWMHUH, JUIS pEIIeHHs 3a1ad,
CBSI3aHHBIX C OKpYJXKarolled MNPUPOAHON CpenoH, IOBBIIIEHUS YPOBHS SKOJOIMYECKOM KyJIbTYpHI,
0CO3HAHMS III00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOIEM U IyTeH MX PeHIeHUs! OCPEICTBOM METOJIOB
XUMHUU;

11) »KOJIOrMYECKOro  MBIIUIEHMS, YMEHUS  pPYKOBOJCTBOBaTbCS UM B  II03HABaTEJIbHOM,
KOMMYHHUKATUBHOH U COLMAJIbHON IIPAKTUKE.

MertanpeameTHble pe3yJibTaThl.

MeranpeameTHble pe3yibTaThl OCBOGHHS OOpa30BaTeIbHONM MPOTrpaMMbl IO XHMHUHU OTPaXaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU AEHCTBUSIMU, B TOM YHUCIIE:
bazoBble mornyeckue neMCTBUS:

1) ymMeHrEeM UCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHUS! TP OCBOCHUU 3HAHUN: PACKPBIBATh CMBICI
XMMHUYECKHX MOHATUH (BBIIENATH UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMHU
NOHATHSMH), KCIIOJIb30BaTh IOHSTHS s OOBSICHEHUS OTHCNbHBIX (DAaKTOB M SIBICHHIA; BHIOWpATH
OCHOBAaHMSA M KpUTEpUH M KiIacCU(UKAUM XUMHUYECKUX BELIECTB M XUMHYECKHUX peakiuii;
YCTaHABJIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXJIYy OOBEKTaMHU H3YyUEHHUS; CTPOMUTH JIOTMUECKHE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOIMH); 1€1aTh BBIBOABI U 3aKIIFOUCHHUS;

2) yMEHUEM IPUMEHSATh B IIPOLECCe I[O3HAHUS TMOHATUA (NPEAMETHBIE U METaIllPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHUHU, IPE0OPa30BbIBATH IIMPOKO IPUMEHSIEMBIE B
XVUMHU MOJICTIbHBIC TIPE/ICTABICHUS] — XMUMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKas (Gopmyia U
YpaBHEHHE XUMHUYECKOW peakIUy — TMpU PELIeHUH Y4eOHO-TI03HABATENbHBIX 33/a4; C Y4YETOM ATHUX
MOJIEJIbHBIX MPEJICTaBICHUM BBISBIATh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE TPU3HAKM H3yYaeMBbIX
O00BEKTOB — XHUMHUYECKHUX BEUIECTB M XUMHUECKUX pPEaKIMH; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
NPUYMHHO-CJIE/ICTBEHHbBIE CBSI3M M IMPOTUBOPEUMS B HM3y4aeMbIX Ipolleccax M SBICHUSX; IpeljaraTh
KPUTEPHH JUISL BBIBICHUS 3THX 3aKOHOMEPHOCTEH M NMPOTHBOPEUMIi; CaMOCTOSTENbHO BBIOMpPATh CIIOCOO
pemieHus Yy4yeOHOM 3anauM (CpaBHHMBaTh HECKOJIbKO BAapUAHTOB pEILIEHUs, BbIOMpaTh Haubosee
HOJIXOASALINH ¢ Y4ETOM CaMOCTOATENbHO BBIICICHHBIX KPUTEPHUEB);
ba3oBble nccnenoBarenbCkue 1eUCTBUSA:

3) yMeHHeM MCII0JIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHMSA, a TaKXkKe B
KayecTBE OCHOBBI JJ11 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) npuoOpereHue OmbITa MO IUIAHUPOBAaHMIO, OPraHM3alMM M IPOBEJCHHUIO YUYEHHUYECKUX
JKCIIEPUMEHTOB: yMEHHE Ha0lIoJaTh 3a XOJOM MpoIlecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pe3yibTar, GopMyIHpoBaTh 0000IIEHUS U BBIBOABI IO pe3yJIbTaTaM MPOBEIEHHOTO ONbITA, UCCIIEJOBAHUS,
COCTaBJISITh OTYET O MpoJIeTaHHON padoTe;

Paboroii ¢ nuopmaruei:

5) yMmeHueM BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHMIO Pa3IUYHbIX BUIOB U (HopM
NpPECTaBICHUS, MOJyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO
coJlep’KaHusl, CIpaBOYHbIE 1MocoOus, pecypchl VIHTepHETa); KpUTUYECKH OLEHUBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIINIO;

6) yMEHHEM MpPHUMEHSTh pa3IUYHbIe METOAbl U 3allpoChl NMpU MOUCKE M OTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JJIs BBIMOJHEHUS YYeOHbIX M TIO3HABATENIbHBIX 3aj]ay
OTPEIENIEHHOTO THUIIA;

7) yMEHUEeM HCIIONb30BaTh M aHAIM3UPOBATH B MIpolecce yUueOHOM 1 HCCIeJ0BAaTEIbCKOM 1A TEIbHOCTH
UHPOPMALIMIO O BIMAHUU NPOMBIIIICHHOCTH, CEJIbCKOIO XO3sIiiCTBa M TPAaHCHOPTa HA COCTOSIHHUE
OKpPY’KaIOIIEeH IPUPOJIHOMN CPEIBI;

YHuBepcallbHble KOMMYHUKaTHBHBIE JIEHCTBHUSA:

8) yMeHHeM 3a7aBaTh BONPOCH! (B XOJE AUAJIOTa W/ JUCKYCCHH) TIO CYIIECTBY OOCYKaeMOMN TEMBI,
(GopMyIHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BHITIOIHEHUS MPEATIOKESHHOM 3a/1auu;

9) mnpuoOpereHue oOmnbITa MPE3EHTALUH PEe3yJbTaTOB BBINOJIHEHUS XHMHUYECKOTO HKCIEPUMEHTa
(;1abopaTtopHOro OMbITa, TA00PATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH ITO3HABATEIBHOW W HCCIEI0BATEIbCKOM
JeSITeIbHOCTH TIPH PEIICHUH BO3HUKAIOLINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS



no3uuuii (00CyX1eHusi, 0OMEH MHEHHSIMH, «MO3TOBbIE IITYPMBD», KOOPIAMHALUS COBMECTHBIX JEHCTBHIA,
orpeziesieHue KPUTEPUEB 10 OLIEHKE Ka4eCTBA BHIIIOJTHEHHOU pabOThI U JIp.);
YHUBEpPCAIIBHBIE PETYJIATUBHBIC 1EUCTBUS!

11) yMeHueM caMOCTOSITEIbHO OMNpEAeNsATh LU JeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHMPOBATh U TNPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIbHOCTh, BHIOMpATh Hambosee
s dexTrBHBIE CIOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHbIX 3a/1a4, 12) ymeHuem UCHOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTBHI, IIpe/jIaraéMble B yCIOBUU 3aJaHUH.

IIpenmeTHble pe3yJibTaThl.

1) npexacraBneHHE O 3aKOHOMEPHOCTSIX U I03HABAEMOCTH SIBJICHUH MPUPOJBI, TOHMMaHHE
O0OBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOW HayKh Kak OOJaCTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
KOMIIOHEHTa OOmIel KyJIbTypbl M NPAKTHYECKOW NIEATEILHOCTH 4YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO
oOmiecTBa; MOHUMaHUE MECTAa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

2) BlaJieHUE OCHOBAMH IOHSATHHHOTO ammapara M CHMBOJHYECKOTO S3bIKa XWMHUH IS COCTaBJICHUS
dbopMyIll HEOPraHMYECKUX BEIIECTB, YPAaBHEHUN XMMHYECKHX PEaKIIUil; BIaJeHUE OCHOBAMHU XUMUYECKOM
HoMmeHkinatypbl (IUPAC u TpuBuanbHON) M yMEHHE HCIIOJIb30BaTh €€ JUIsl pelleHus Y4yeOHO-
MO3HABATENIbHBIX 33]1a4; YMEHHUE UCII0JIb30BaTh MOJIETH 7Sl OOBSICHEHHSI CTPOEHHUSI aTOMOB U MOJIEKYIT;

3) BIajeHne CUCTEMOM XMMHYECKUX 3HAHUN U YMEHHE NMPUMEHATh CUCTEMY XUMHUECKUX 3HAHUH, KOTOpast
BKJIIOYAET: BKHEUIITNE XUMUYECKUE TTOHSATHUS ;

4) mpencTaBleHHE O TEPHOAMYECKONW 3aBHCHMOCTH CBOWCTB XHMHYECKHX 3JEMEHTOB (paguyc aroma,
ANEKTPOOTPHUIATENFHOCTD), MIPOCTHIX U CIOKHBIX BEIIECTB OT IMOJIOKEHUS dNeMeHTOB B [lepuoauueckoit
cucreMe (B MalbIX NEpUOJaX M TJIABHBIX MOATPYIIAxX) M AJIEKTPOHHOTO CTPOCHUS aTroMma; yMEHHe
OOBSCHATH CBSI3b TOJOXKEHUS dJeMeHTa B llepmonnyeckoil CUCTEME C YUCIOBBIMH XapaKTePUCTHKaAMHU
CTPOCHHUSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIiee YHUCIO 3JIEKTPOHOB),
pacrpeieieHueM 3JIEKTPOHOB IO IHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX IMEPHOJOB, Kaaus U
KaJIbIHS; KIACCU(DUIIUPOBATh XUMUYECKHE HIIEMEHTHI,

5) ymeHue KiaccUUIMPOBATH XUMHUYECKHE DJIEMEHTHl, HEOPraHWYECKHE BEIEeCTBA W XUMUYECKHE
PEaKIu; ONPENeSITh BAICHTHOCTh W CTENEHb OKWCICHUS XUMHUYECKUX DJIEMEHTOB, BHJ] XUMHUYECKOU
CBSI3M M TUI KPUCTAJUIMYECKOM CTPYKTYphl B COEIMHEHUAX, 3aps)l MOHA, XapakTep Cpeabl B BOAHBIX
pacTBopax BELIECTB (KUCIIOT, OCHOBAHUM ), OKUCIUTENIb U BOCCTAHOBHUTEIb;

6) yMeHHMe XapakTepu30BaTh (H3MYECKHE U XMMHUYCCKHE CBOWCTBA MPOCTBIX BEHIECTB M CIOXKHBIX
BEIIECTB, B TOM YHCJIC UX BOJHBIX PACTBOPOB , BIMSHHUE BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTaHU3M
YEJIOBEKA U OKPY’KAIOIYIO IPUPOJHYIO CPENY;

7) yMEHHE COCTaBIATh MOJICKYJISIPHbIE M MOHHBIE ypaBHEHHS peakUuil (B TOM YHCJE PEeaKIuid HOHHOTO
OOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil), WILIIOCTPUPYIOIUX XUMHYECKHE CBOMCTBa
U3yYEHHBIX KJIACCOB/TPYNI HEOPTaHMYECKUX BEIIECTB, B TOM YHUCIIE IMOATBEPKAAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX/1y HUMU;

8) yMeHHe BBIYHMCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMYECTBO BEILECTBA U
€ro Maccy, 00beM Ta30B; YMEHHE MPOBOIUTH PACUYETHI IO YPABHEHUSIM XUMHUYECKHX PEAKIUi U HaXOIUTh
KOJINYECTBO BELIECTBA, 00bEM M MAcCCy pEeareHTOB WM MPOAYKTOB PEaKIIUu;

9) BrmasieHWe OCHOBHBIMH METOJAMH HAYyYHOTO TIO3HaHUsS (HaONroIeHWe, W3MEpEeHHe, SKCIEPUMEHT,
MOJIEIMPOBAHKE) MTPH U3YUSHHUHN BELIECTB U XUMHUECKUX SIBICHUH; yMeHUe CPOpMyIUpOBaTh MpodiIemMy u
NPEUIOKUTh TIYTH €€ pEUICHUs; 3HaHWE OCHOB 0e30MacHON pabOThl ¢ XWMHUYECKHMHU BEIIECTBAMH,
XUMHUYECKOH MOCY 101 U T1a00paTOPHBIM 000py10BaHHEM;

10) HanmuyWe NPaKTHYECKNX HABBIKOB IUIAHUPOBAHHUS W OCYIIECTBICHHS CIEIYIOIINX XHUMHYECKHX
9KCHEPUMEHTOB;

11) BnajeHue mpaBuiamMu 0€30MacHOrO OOpAalllEeHUs! C BEIIECTBAMH, HUCIOJIb3YEeMBIMH B IOBCEIHEBHOI
KHU3HH, TPABUIAMHU TOBEJCHHUS B LENAX COEpPEeKEHHs] 30POBbS M OKpY’KAlOIIeH NPHUPOTHONW CpE.bl;
MOHMMAaHUE Bpeaa (OMacHOCTH) BO3ICHCTBHS Ha >KUBbIE OPraHU3MBbl ONpPEAENIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIICHUS U TPENOTBPAIIECHUS UX BPEAHOTO BO3ACHUCTBUS; NMOHMMAaHHE 3HAUCHHs >KUPOB, OEIKOB,
YTJIEBOJIOB JJIsi OpraHU3Ma YeIOBeKa;

12) BnajgeHHWE OCHOBAMHM XHMHYECKOW TPAMOTHOCTH, BKJIIOYAIONIECH yMEHHE MPaBUIBLHO HCIOJIb30BaTh
U3yYeHHBIC BEIIECTBA M Marepuanbl (B TOM YHCIE MHUHEpaJbHbIE YJIOOpEHHsS, METaljbl M CIUIaBHI,
MPOIYKTHl TIEPEpadOTKH MPUPOTHBIX HCTOYHHUKOB YTIEBOJAOPOAOB (YIJis, MPUPOJHOTO ra3a, HedTH) B
OBITY, CEITLCKOM XO035HCTBE, Ha MPOU3BOICTBE;



13) ymMeHHMe yCTaHaBIMBaTh CBSI3M MEXKIYy peaJbHO HAOMIOJACMbIMU XHUMHUYECKUMH SBICHUSMU U
IpoleccaMy, MPOUCXOAALUIMMHA B MAaKpO- U MHUKPOMHUpE, OOBSICHATh NPUYMHBI MHOTOOOpa3us BELIECTB;
YMEHHUE UHTETPUPOBATh XUMUYECKHUE 3HAHHSI CO 3HAHUSMH JIPYTUX YU€OHBIX PEIMETOB;

14) npeacraienue o chepax NpoPecCuOHATbHON NEATEIbHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHMAX XHMUYECKOH HAyKH, YTO MO3BOJHUT OOYYarOUIMMCS
paccMaTpuBaTh XUMMIO Kak cdepy cBoedl Oynymeidl mnpodeccMoHaJbHOW JAEATENBHOCTH M CAeaTh
OCO3HAHHBII BBHIOOP XMMHHU Kak MPOQHIBHOTO MpeaMeTa IpU Nepexoje Ha YPOBEHb CPEIHEro oO0IIero
oOpa3zoBaHus;

15) Hanuuue ombiTa pabOTHI C Pa3IMYHBIMU MCTOYHHKAMU WH(POPMAIUU MO XUMHUH (HAy4yHass M HAy4HO-
HOIyJIIpHAsl JINTEpaTypa, CIOBapH, CIIPaBOYHUKH, MHTEPHET-PECYPCHl); YMEHHE OOBEKTHMBHO OLIEHUBATH
UH(OPMALIMIO O BEIIECTBAX, MX MPEBPALICHUAX U TPAKTUIECKOM IPUMEHEHUH.

Buabl gesiTeIbHOCTH

8 kiacc.

Paznuuath npeaMeTs XUMUHU.
Paznensats cmecu MeTo/10M OTcTauBaHusl, GUIBTPOBAHUS U BhIMIAPUBAHUSI.
[TpoBOANTH XUMUYECKHE OMBITHI C HATPEBAHUEM.
Habumronate cBoiicTBa BEIIECTB M UX U3MEHEHUS B XO€ XUMUUECKUX PEAKLIHM.
Paznuyath MOHATHS «aTOM», «MOJIEKYJIa», «XUMUYECKHH SJIEMEHT».
MonenupoBaTh CTPOECHHE MOJIEKYJI BOAbI, XJIOPOBOOPO/IA.
CocrtaBnars hopmysabl OMHAPHBIX COSAMHEHU O U3BECTHOW BaJICHTHOCTH aTOMOB.
PaccunThiBaTh OTHOCHTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl 1o (popMyIiaM BEIeCTB.
BrruncnsaTe MaccoBYIO OO0 XMMHUECKOTO 3JIEMEHTA B BEILIECTBE 10 (hopmyIie.
HccnenoBath cBOWCTBa M3ydaeMbIX BemlecTB. Habmiomarh xuMmuueckue W (pU3MUECKUE TPEBPALICHUS
u3y4yaeMbIxX BemiecTB. OMUCHIBATh XMMHUECKHE PEaKIINK, HAbMoJaeMble B X0/I€ dKCIIepuMenTa. Jlenarsb
BBIBOJIBI U3 PE3YJbTATOB MIPOBEIEHHBIX XUMHUYECKUX IKCIIEPUMEHTOB.
KnaccuduimpoaTts n3yuaeMbie BELIECTBA 10 COCTABY, pa3BUBasi HHPOPMAIIMOHHYIO KOMIIETEHTHOCTb.
UccnenoBath cBoiicTBa mM3ydaeMbIx BemlecTB. HaOmronaTte xumudeckue M (U3NYECKUE MPEBPALLECHUS
u3y4aeMbIxX BemiecTB. OMUCHIBATh XUMHUYECKHE PEAKIINK, HAOII01aeMble B X0/Ie dKcriepuMeHTa. Jlenath
BBIBOJIBI U3 PE3YJIbTATOB MIPOBEAEHHBIX XUMHUYECKUX IKCIIEPUMEHTOB.
HccnenoBath cBOMCTBa W3y4aeMbIX BemiecTB. HaOmrogaTh W OMHUCHIBATH XMUMHUYECKHE PEAKIIUU C
MOMOIIbIO €CTECTBEHHOI'O S3bIKa M sI3bIKa XMMMH. JlenaTh BBIBOJBI M3 PE3YJTATOB IPOBEIEHHBIX
XUMUYECKHUX HKCIIEPUMEHTOB.
KnaccudunupoBaTs n3ydaembie BEIIECTBA 10 COCTaBY U CBOWCTBaM.
HccnenoBath CBOMCTBa W3ydaeMbIX BemiecTB. HaOmrogaTh W OMHUCHIBATH XUMHUYECKHE PEAKIHUU C
MOMOIIbI0 €CTECTBEHHOIO S3bIKa U sI3bIKa XUMHH. JlenaTb BBIBOJBI M3 PE3yJIbTaTOB MPOBEIEHHBIX
XUMHUYECKHUX HKCIIEPUMEHTOB.
KnaccuduimposaTs n3yuaemble BELIECTBA 10 COCTABY, pa3BUBasi HHPOPMAIIIOHHYIO KOMIIETEHTHOCTb.
KnaccudunupoBars W3y4eHHbIE XUMHUYECKHE SJEMEHTHI M WX coequHeHus. CpaBHHMBATh CBONCTBA
BEIIECTB, IPUHATIEKALINX K pa3HbIM KilaccaM. J[aBaTh onpesenieHus NOHITUH «OKCHJIbDY, «OCHOBAHUSY,
CKUCTIOTBI», «COJINY», «PEAKIIUS HEUTpAIU3aI[UN.
MopnenupoBath cTpoeHue artoma. Onpenensrb MOHATHS «XUMHUYECKUN DIIEMEHT», «IIOPSIKOBBII
HOMEP»,»MaCCOBOE YHUCJIO», «U30TOIM», «OTHOCHTENbHAs aTOMHAas Macca», «IJIEKTPOHHOE OO0IaKoy,
«QJIEKTPOHHBIN CIION», «ITEPUOTUYECKAS CUCTEMAY).
KonkpeTnsnpoBaTh MOHATUSA «XUMHUUYECKAs CBSI3bY», «KPUCTAIUIMYECKAsl pemieTkay. OnpenensiTh NOHITHS
«KOBAJICHTHAs HETOJIApHAsl CBS3b», «KOBAJICHTHAs MOJISIPHAs CBS3b», KMETAJINYECKas CBSI3bY», «MOHHAs
KPUCTAJUTMYECKAs PEIIETKa.
OnpenensaTs MOHIATHS «MOJISIPHASI Maccay, «MOJIAPHbIH 00beM». OOBICHITH 3aKOH ABOTAIPO.
[IpoBOAUTH pacyeThl MO0 XUMUYECKUM YPABHEHUSIM.
HccnenoBath cBoiicTBa H3yyaeMmblX BeliecTB. HaOmronaTe M ONHMCHIBAaTH XMMHUYECKHUE PEAKIUU C
MOMOIIbIO €CTECTBEHHOIO S3bIKa M S3bIKa XUMHH. JleraaTh BBIBOJBI M3 PE3YJIbTaTOB MPOBEAEHHBIX
XUMHUYECKUX HKCIIEPUMEHTOB.

9 kiacce
[IpoBoauTh HAOMIOJEHUS 3a TMOBEACHUEM BEIIECTB B pacTBOpaX, 3a XHUMHUYECKUMHU PEaKIUSIMU,
MPOTEKAIOIIMMHU B PACTBOPAX.
JaBatb onpeneneHus MOHATUN «IIEKTPOIUTY, KHEIIECKTPOIUT, «IIEKTPOIUTHUECKAS TUCCOIUAIUS.



KokperuzupoBars nonsaTre «uon». O000MaTh MOHATHS «KATUOHY, KAHUOHY.

UccnenoBats CBOKWCTBA PACTBOPOB AJIEKTPOJIUTOB.

XapakTepu30oBaTh YCIOBUS TEUEHUS PeaklUid 10 KOHIIA B pACTBOPaX 3JEKTPOJIIUTOB.

HccnenoBath cBOWCTBa HM3ydaeMbIX BemlecTB. HaOmrogarh W ONMHMCHIBATH XUMHUYECKHE PEAKIUU C
MOMOIIIbI0 €CTECTBEHHOTO sI3bIKAa U S3bIKa XUMHUHU. [lenaTh BBIBOJBI U3 PE3YJIBTATOB MPOBEIEHHBIX
XUMHYECKHUX SKCIIEPUMEHTOB.

JlaBaTh ompenencHHs MOHSATHH «KaTaau3aTopy, «HHruouTop». MccmenoBars (hakTophl, BIUSIONIME Ha
CKOpPOCTbh XUMHYECKOU PEaKIHH.

HccnenoBath cBOMCTBa M3y4aeMbIX BemiecTB. HaOmrogaTh W ONMKMCHIBATE XUMHUYECKHE PEAKIMH C
MIOMOIIBIO €CTECTBEHHOrO si3blKa M fA3bIKa XUMHUH. JlenaTh BBIBOJBI M3 PE3yJIbTATOB MPOBEAEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.

Hab6nronaTh 7eMOHCTpUpPYEMBIC U CAMOCTOSTEIIBHO ITPOBOIUMBIE OTIBITHI.

OnuceIBaTh CBOMCTBA M3yYaeMBbIX BEIIECTB HA OCHOBE HAOIIOICHUI 3a MX MPEBPAIICHUSIMHU.

O0001mare 3HaHus U OejIaTh BHIBOEL.

HccnemoBaTh CBOMCTBAa M3y4aeMbIX BemiecTB. HaOmrogaTh W ONMKMCHIBATE XUMHUYECKHE PEAKIIMH C
MOMOIIBIO €CTECTBEHHOTO s3blKa M fA3bIKa XUMHUH. JlenaTh BBIBOJBI W3 PE3yJIbTATOB MPOBEAEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.

HccnenoBath CBOWCTBa HM3ydaeMbIX BemlecTB. HaOmrogarh W ONMHMCHIBATH XHUMHUYECKHE PEAKIUU C
ITIOMOIIIBIO €CTECTBEHHOIO SA3bIKA U A3bIKa XUMHH.

XapakTepru3oBaTh XUMHUYECKHE HJIEMEHTbl MajblX MEPHUOJOB MO HX MOJOXKEHUIO B MEPUOJAUYECKOMN
CHUCTEME.

OnuchIBaTh CBOKMCTBA M3yYaeMbIX BEIICCTB HA OCHOBE HAOJIIOICHUN 32 UX IIPEBPAIICHUSIMHU.

O06001IaTh 3HAHUS | JCJaTh BEIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUHN CBOMCTB METAJUIOB B NIEPHOAAX H
rpynmnax nepuoau4eckoi CUCTEMBI.

[IporHo3upoBaTh CBOMCTBA HEU3YYEHHBIX JJIEMEHTOB M HX COCJUHEHUHM HA OCHOBE 3HAHUM O
MEPUOIUYECKOM 3aKOHE.

HccnenoBath cBoOiCcTBa M3ydaeMbIX BellecTB. HaOmrogaTh M OMHCHIBATH XUMHUYECKHE PEAKIUU C
IMOMOIIILIO €CTECTBEHHOI'O SA3bIKA U A3bIKa XUMHH.

BrisiBUTH paznuyus MEXIy 3JIEMEHTaMH TJABHBIX M MMOOOYHBIX MOATPYNM. YCTaHOBHUTH CBSI3b MEXKIY
CTPOECHHUEM U CBOWCTBaMU BEUIECTBA.

JlaBaTh omnpeseneHus] TMOHSATUH «TOMOJIOTHY», «H30Mepbl». OOBICHATH MHOTr0OOpa3ue OpPraHuYECKUX
BEIIIECTB.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 kiace
Ne | HamMeHOBaHMe pa3ziesioB U TEM DJIEKTPOHHBIC
T1/T1 n(ppoBbIC
KonmgectBo yacoB (mbp )
o0Opa3oBaTenbHbIC
pecypcehl

BCETO ‘ KP ‘ pak.pad ‘ 7120.0TBITHI

Pasjen 1. IleppoHayajibHble XUMHYECKHE ITOHSATHSA

1.1 | Xumusg — BakHast 001aCTh 5 http://www.edu.ru
€CTECTBO3HAHMS U MPAKTUYECKOU
JIEATEILHOCTH Y€I0OBEKA
1.2 | BemecTBa M1 XUMHUYECKUE PEAKITHN 15 2 2 http://www.school.
edu.ru
Hroro no pazgeny 20 2 2
Pasnen 2. BaxHeiilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
2.1 | Bo3ayx. Kucnopon. I[Tonsitue 06 5 1 https://iu.ru/video-
OKCHIax lessons
2.2 | Bomopo. 5 1 1
IToHsITHE O KUCIOTAX U COJIAX
2.3 | Komu4ecTBCHHbBIC OTHOIIICHHS B 4 https://iu.ru/video-
XUMHH lessons



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

2.4 | Bona. PactBopsl. [Tonsitie 00 5 1 1
OCHOBaHMSIX

2.5 | OCHOBHBIE KJTACCHI 12 1 1 3
HEOPraHMYECKUX COCTMHECHUI

Hroro no pazueny 31 1 4 5

Pa3nen 3. Ilepuoanueckuii 3akoH u [lepuoauyeckas cucreMa XuMudeckux snemeHTos .M.
— BOCCTAHOBUTEJIbHBIEC PEAKLIUH.

MenaeneeBa. CTpoeHHe aToMa. XUMHUYEC

Kas CBA3

b. OKUCIIATENHHO

3.1 | [lepuoauyeckuii 3aKOH U 7 1 http://www.edu.ru
[Tepuoaudeckas cucremMa http://www.school.
XUMHYECKHUX DJIEMEHTOB edu.ru
. N. MenneneeBa. CtpoeHue
aToMa

3.2 | XuMHuecKas CBs3b. 10 1 2 https://interneturok.
OKUCIIUTENIBHO- ru/?id
BOCCTAHOBUTEIIbHBIE PEAKIIUU

Hroro no pazaeny 17 2

9 KIacc
Ne | HamMeHoBaHMe pa3ziesioB u TEM DJIEKTPOHHBIE
w KonunyecTBo uacoB (acppoBeIe)
obpa3oBaTelbHbIE
pecypehl

BCETO ‘ KP ‘ pak.pad ‘ 7120.0TBITHI

Pa3nen 1. BelecTBo M XMMHYeCKHE PeaKIMU

1.1 | [ToBTOpEHUE U yrayOieHne 3HaAHUH 5 http://www.edu.ru
OCHOBHBIX pa3JIeNioB Kypca 8
KJacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 2 http://www.school.
XMMHUYECKUX PeaKIni edu.ru

1.3 8 1 1
DJEeKTPOIIMTHYECKAS TUCCOIHAITHSL.
XUMHUYECKUE PEAKIIMU B PACTBOpPAX

HTroro no pasnpeiy: 18 1 3

Paznea 2. HeMeTasuIbl M UX COeTUHEHUS

2.1 | OOmas xapakTepucTuKa
XUMHYECKHX A1eMeHTOB VIIA-
rpynnsl. ['ajgoreHsl

4

https://iu.ru/video-
lessons

2.2 | OOmras xapakTepuCTHKA
XUMHUYECKUX 1eMEHTOB VIA-
rpynnbl. Cepa v €€ COeTUHEHUS

https://iu.ru/video-
lessons

2.3 | OOmias xapakTepucTHKa
XUMHYECKHX AJIEMEHTOB VA-
rpynmnsl. A3oT, hocdop u ux
COCIIMHEHUS

2.4 | OOmias xapakTepucTHKa
XUMUYECKHX A1eMeHTOB [V A-
TPYIIIIHL.

Yraepoa u KpeMHHI U UX
COEJIMHEHUS

https://iu.ru/video-
lessons

Hroro no pasaeny

25

1

4

Pa3nea 3. MeTa/sIbl M UX COeTUHEHU S

3.1 | OOuue CBOWCTBA METAJLIIOB

4



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

3.2 | BaxHeiimue MeTaIbl B UX 17 https://interneturok.
COEIMHEHUS ru/?id
Hroro no pazneny 21
Paznen 4. Xumus u
OKpY Karomasi cpea
4.1 BemectBa u Matepuaibl B )KU3HU 4
YeJI0BEKa
Hroro no pazneny 4
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