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INOACHUTEJIbBHAS 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O 00OIIEr0 00pa30BaHUs COCTaBIEHA HA OCHOBE TPEOOBaHUM K pe3ybTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNnpHON TpOrpaMMbl OCHOBHOTO 00ImIero oopasosanus, npeacraBieHHbIXx B ®T'OC OO0, a Takke Ha OCHOBE QeaepanbHON pabodeii
MPOrpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIENIUU MpenoaBanus y4eOHoro npeamera « XuMus» B 00pa30oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu.

[Iporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, 0OLel cTparerun oOydeHus,, BOCHUTAHUSA U Pa3BUTHUs O0y4YaroOLIUXCsS CPEeICTBAMU
y4eOHOro IpeaMeTa, YCTaHaBIMBAeT 00s3aTeNbHOE IPEIMETHOE COJEp)KaHue, NpeAycMaTpUBaeT paclpelesieHHe ero 1o KilaccaM H
CTPYKTYpUPOBAHHUE 110 pa3jesiaM U TeMaM MPOrpaMMbl [0 XUMHUH, ONPEAEIseT KOJIUUYECTBEHHbIE U KaueCTBEHHbIE XapaKTEPUCTUKU COJEpKaHUS,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHSI XUMHUH C YUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU y4eOHOTro mpolecca,
BO3PACTHBIX OCOOECHHOCTEH O00ydaroUuxcs, OMNpeaessieT BO3MOXKHOCTH IpeaMeTa i peaqu3aluu TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHMsl, a Takke TpeOOBAHUHM K pe3ysibTaTaM 00Y4YEeHUsI XUMHU Ha
YpOBHE II€Jied HM3y4eHHUs IpeIMeTa M OCHOBHBIX BMJOB Y4eOHO-IIO3HABATEIbHOW JEATENIBHOCTH OOY4YaloOLIErocs MO OCBOCHHIO Y4eOHOro
COJIepKaHusl.

3HaHUEe XUMHH CIY)XKUT OCHOBOH Al (POPMHMPOBAHUS MHPOBO33PEHHUS OOydaroLIerocs, €ro MnpeicTaBlIeHUl 0 MaTepualbHOM €IUHCTBE
MHpa, BAXKHYIO POJb UIPAlOT (GOPMHUpPYEMbIe XUMHUEH MPEICTaBIEHUS O B3aUMOIIPEBPAILEHUSAX SHEPTUU U 00 IBOJIOIMM BEIIECTB B MPUPOAE, O
MyTAX PELIeHMs] IJI00ANBHBIX MPOOJIEeM YCTOWYMBOIO pa3BUTUSI UYEJIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOM, MUIIEBONM M HKOJIOTMYECKOU
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUS.

N3yuenune xumuu:

-CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH Il CaMOpa3BUTHUA U (DOPMUPOBAHMS KyJIbTYpPbl JIMYHOCTH, €€ oOmed U (yHKIHOHATIBHON
IPaMOTHOCTH;

-BHOCUT BKJIaJ B (DOPMHpPOBAHUE MBILIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH OOydarolIMXCsl, HaBBIKOB MX CaMOCTOSITEIIbHON y4uyeOHOMH
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HM, TaK M B MPO(eCCHOHAIbHON
NESITENIHOCTH;

-3HAKOMUT CO Cleln(UKON HAyYHOTO MBILIUICHHUS, 3aKJI1a/IbIBAET OCHOBBI LIETIOCTHOTO B3IJIs/1a HA €IUHCTBO MPUPOBI U YEIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH 00yUaIOLIUXCS;

-cr1oco0cTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ
B HKOJIOTHUECKOE 00pa30BaHue 00yJatOLIIXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUHU OOeCHeunBaloTcs creuu@uKond coaepkaHusi ydyeOHOro IpenMeTa, KOTOpPbIH sBiseTcs
Ne1arorMuecky aJanTHPOBAaHHBIM OTpaXKeHHEM 0a30BOM HAyKH XMMUU Ha ONPENIeIEHHOM dTarle e€ pa3BUTHA.



Kypc xumuu Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBl IE€pPBOHAYaIbHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUYECKON XMMHUU U HEKOTOPBIX OT/AEIbHBIX 3HAUNMBbIX NOHITHI OPraHU4eCKOW XUMUH.

CrtpykTypa coiepKaHus IMPOrpaMMbl MO XHWMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxona K e€¢ m3ydenuto. CopeprkaHue
CKJIaJ(bIBA€TCSl U3 CUCTEMBl INOHATUI O XMMMYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBl NOHATHH O XMMHUecKod peakuuu. O6e 3TU cucTeMbl
CTPYKTYPHO OpraHW30BaHbI 110 IPUHIIMITY [TOCIEI0BATEIbHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX NPEACTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO Y4EHMsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHMsI O CTPOEHMH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTABICHUH 00 AIIEKTPOIUTUIECKON JUCCOIMALINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PaCCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKHU MOITYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIbHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSS (PYHKLUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOICTB, CTPOCHMS M BO3MOXKHOCTEH MPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHme MporpaMmbl 0 XUMHH CITOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHHUS O XUMUYECKON COCTABIISIONICH HAyYHOH KapTHHBI MHUPa B
JIOTHKE €€ CUCTEMHOMN MPHUPOJIbl, LIEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM I03HaHUs B Hayke. M3yueHne XuMuu IpoUCXOJUT €
IIPUBJICUEHUEM 3HaHUH 13 paHee U3yUeHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromuil Mup», «bruonorus. 5—7 knaccel» U «Pu3uka. 7 Kiacey.

[Ipy M3ydeHMM XUMHM MPOUCXOTUT (POpMHpPOBAHHE 3HAHUNW OCHOB XHMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAaHMS,
MPaKTUYECKON JESITEeIbHOCTH YeJOBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MMPOBOW KyJIbTypbl. 3ajada y4eOHOro IpeaMeTa COCTOUT B
(OopMHPOBAHNUN CHCTEMbl XUMHUYECKUX 3HAHUN — Ba)KHEUIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETHUYECKUX MOJIOXKEHUH, TOCTYITHBIX 0000IEeH
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNN K HayYHBIM METOAAaM MO3HAHM MPH U3YYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OpMHUpPOBaHMM U Pa3BUTHM I[103HABATEIbHBIX YMEHHH M UX MNPUMEHEHUHM B Y4eOHO-TIO3HABATENbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
NesITeIbHOCTH, OCBOEHUH PaBUJI O€3011aCHOT0 0OpaIleHHsl ¢ BELIECTBAMH B IIOBCEAHEBHON KU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHMs BaXXKHOE 3HaAUYCHHE MPUOOPETH TaKHue e, Kak:

— (opMHpOBaHUE MHTEIUIEKTYAJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOW K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHITHIO
peleHuii, CIoCOOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

— HamnpaBJIeHHOCTh OOyYEHHUS Ha CHCTEMaTH4ecKoe MpHOOIIeHHEe OOYyYaroIIMXCsl K CaMOCTOSTENbHOM IO3HaBaTEIbHOW AESITEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUS, POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— obecriedeHne YCJIOBUHM, CIIOCOOCTBYIOIIUX IMPHOOPETEHHI0 OOYYalOIIMMHUCS OIbITa PAa3HOOOPA3HOM NeATeNbHOCTH, IO3HAHMUA U
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJISl PA3JIMUHBIX BUJIOB JESTEIHHOCTH;



— (hopmupoBanue o01iel (yHKIIMOHATHHOW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe YMEHUI OOBSACHATH U OLEHUBATH SBJICHUS
OKPY>KaIOILIer0 MUpPA, UCIIONb3Yys 3HAHUS U OIBIT, MOJy4YEHHBIC MIPH U3yYEHUU XUMUHU, IPUMEHATh UX MPU PELICHUH MpoOjIeM B MOBCEIHEBHOM
KHU3HU U TPYJTOBOU JIEATEILHOCTH;

— ¢opMupoBaHHE y OOYyYaIOMUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAHHUS I[CHHOCTH XHMHUYECKUX 3HAHUN [ BBIPaOOTKH
HKOJIOTMUYECKU 11eJIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYIOBOW JAEATEIbHOCTH B LEISX COXPAHEHHUS CBOETO 3J0POBBbS M OKpYKarolen
MIPUPOJIHON Cpebl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAPABIECHHOCTH JaTbHEHIIIEr0 00yIeHHUS.

OO6miee uKciIo YacoB, OTBEAEHHBIX JJIsi U3YUYCHUS] XMMHUHU HAa YPOBHE OCHOBHOT'O O0IIIero oopa3oBaHusi, coctasisieT 136 dacos: B 8 kiacce —
68 yacoB (2 Jaca B HefIeNH0), B 9 kiacce — 68 acoB (2 yaca B HEJCITIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B KU3HU YeJIOBEKa. XUMHS B cucTeMe Hayk. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEUIECTB. ATperaTrnoe
cocrosiHue BelecTB. [loHaTHEe 0 MeTo1aX Mo3HaHus B XUMUU. YucThie BeniecTBa U cMecu. CrocoObl pasieieHust cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEeMEHTOB. [IpoCcThie U CloKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas 10J11 XUMHUYECKOTr0 3JIEMEHTA B COEUHEHUU.

KommuectBo Bemectsa. Mousb. MoisipHas macca. B3anMOCBs3b KOJIM4ECTBA, MACChl U YKMCJIA CTPYKTYPHBIX €IMHHUI] BelecTsa. Pac4€rsl mo
dbopMyliaM XUMHYECKUX COSTMHCHUN.

®u3znuecKre 1 XMMUYECKUE SIBJICHUSA. XUMHUUECKasl peaklus U e€ IPU3HAKU. 3aKOH COXPAaHEHUsI MAcChl BEIECTB. XUMUYECKHUE YPAaBHEHUS.
Krnaccudukanus XuMHUeCKUX peakiui (COeIUHEHHS, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOW, MpaBuUiiaMyd pabOTHl B jJabopaTopuu W MpuéMaMu OOpalleHus ¢ Ja00opaTOPHBIM 000PYIOBaHUEM,
U3Y4YCHHE M ONMHCcaHue (PU3NYECKUX CBOWMCTB OOPa3I[OB HEOPTAaHUYECKUX BEIIECTB, HaOMIofeHHe (u3nYecKuX (TUIaBieHHME BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYyNKe, KHUIEHHEe W KOHACHCAllUs BOABI) M XUMHYECKHX (TOpEHHE CBEYM, NpPOKaJIMBAaHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KUCIOTOW) SIBJICHWU, HAOJIOJACHUE M ONHMCAHHME MPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakiui (pa3joKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue rugapokcuaa Menu (ll) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a C
pactBopom conu Meau (ll), uzydeHue cmocoOOB pasaeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (PUIBTpPOBaHWE, BBIMAPUBAHHE, TUCTHILISAIIMS,
xpomaTtorpadusi, mpoBeIeHNE OUUCTKH MTOBAPEHHON COJIM, HAOMIOICHNE U OMTMCaHUE Pe3yIbTaTOB MPOBEICHHUS OMBITA, UILUTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUs MACChl, CO3/IaHHUE MOJIee MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxuHeiilue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — ayeMeHT u mpocToe BemecTBo. HaxoxaeHrue Kuciaopoaa B npupoe, husnueckue u
XUMHUYECKHe CcBoiicTBa (peaknuu ropenusi). Oxcunbl. [Ipumenenwe kucnopoma. CrnocoObl TONyueHHUs KHUCIOpOJa B JIabopaTOpUu H
npombinuieHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — autoTpoIiHas MOAUGUKAIUS KHCIOPOIa.

TennoBoi >ppeKkT XUMUIECKON peaKIiK, TEPMOXUMHUYECKHNE YPaBHEHUS, JK30- U DHAOTEPMUUYECKHUE pEaKIMu. TOMINBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.



Bonopon — snemeHT M mpoctoe BeniecTBo. HaxoxxaeHue Bojgopoia B mIpupoje, (GpU3MUECKHe W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE,
crocoObI oay4eHus. Kucnorsr u conu.

Mousipablii 00BEM ra3oB. Pacuérel 110 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HachleHHbIE M HEHACBHILICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIIECTB B
Boze. MaccoBas 10/ BewiecTBa B pacTBope. XMMHMUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poip pacTBOpOB B IpHUpOJE U B JKM3HHM 4YEIOBEKa.
Kpyrosopot Bozb!l B ipupojie. 3arps3HeHHe NPUPOAHbIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuit. Oxcunpl. Kimaccudukamuss okcuaoB: colieoOpasyromue (OCHOBHBIC, KHCIOTHEIE,
amdoTepHsble) U HeconeoOpa3zyrouue. Homenknarypa okcuoB. @usnueckue U XMMUYECKHE CBOMCTBA OKCUA0B. [losyueHne okcuuos.

OcHoBanus. Knaccudukanus ocHOBaHUH: METOYM U HEpaCTBOpUMbIe OcHOBaHUs. HoMeHkIaTypa ocHoBaHMM. Pu3ndyeckue U XUMUYECKUE
CBOMCTBA OCHOBaHUM. [losryuenre ocHOBaHHM.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. @uzndeckne ¥ XUMHUYECKHE CBOWCTBA KUCIOT. Psin akTuBHOCTH MeTauioB H.
H. bekerosa. [lonyuyenue kucnor.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMu4yeckue cBoiictBa coseil. [lomyuenue coneil.

I'enernueckas cBA3b MEXKAY KjlacCaMH HEOPraHMUECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/eeHHE COAEePKaHUs KUCIOPoia B BO3AyXe, [TOJydyeHHe, COOMpaHue, paclio3HaBaHUE U M3yuYEHHE CBOMCTB KHCIOPOAA,
HaOJI0IeHUe B3aMMOJICHCTBHS BELIECTB C KHUCIOPOJOM M YCIOBUS BO3HHUKHOBEHHUS W IpPEKpallleHUs TopeHus (1mo’kapa), O3HaKOMIIEHHE C
o0Opa3llaMu OKCHJOB M OIIMCaHME MX CBOMCTB, IOJy4YeHHe, coOMpaHHe, paclo3HaBaHHWE U H3Y4YE€HHE CBOMCTB Bojopoja (TopeHue),
B3auMo/IeiicTBHE BoAopoaa ¢ okcuioM meau (11) (Bo3M0KHO KCTIOIB30BaHNUE BHIEOMATEPHAIIOB), HAOIIOIEHHE 00Pa3IIOB BEIIECTB KOJIUYECTBOM |
MOJIb, HUCCIIEJOBAaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C PA3JIMYHOW PacTBOPHUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIpeneIEHHON
MaccoBOM Joiel pacTBOPEHHOTO BEIIECTBA, B3aMMOAEHUCTBHE BOAbI C MeTalaMM (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3[0B HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KJIaCCOB, HAOMIOJEHUE U3MEHEHHs] OKPACKU MHAWKATOPOB B
pacTBopax KHCIOT W Iienouell, u3ydeHue B3aumojeicTBus okcuna meau (1) ¢ pactBopom cepHON KHMCIOTHI, KHCIOT C METalIaMH, Peakiuil
HEUTpaau3aluy, I[OJIydeHHEe HEepPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JIpyTUM W3 pacTBopa COJIM, peIlIeHHe
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaykHel1e Ki1acchl HEOPraHMYECKUX COCTUHEHUID.

Iepuoanuecknii 3axkoH u [lepuoanueckas cucreMa xummuideckux djaemMeHToB JI. U. MenaeseeBa. Ctpoenue aTtoMoB. XUMHYeCKast
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKU KiIaccH(PUKAIIMKM XUMHUECKUX 3JIeMEeHTOB. [IoHATHE O Tpymnmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMENbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazyroT aM(OTepHbIE OKCUIBI U THAPOKCHUJIBI.



[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemeHToB [[. 1. MenneneeBa. KoporkonepuoaHas v JIMHHOIIEPUOHAS
¢dopmsl [leproanueckoit cuctemsl xumuueckux aementoB J[. M. Mengeneesa. [lepuoast u rpynmnsl. @U3n4eckuil CMbICT MOPSAKOBOIO HOMEPA,
HOMEPOB MepUoia U IPYyMIbl FJIEMEHTA.

Crtpoenue atomoB. CoctaB aToMHBIX sifep. M3otombl. DnekTpoHbl. CTPOSHHUE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB IMEPBBIX 20 XUMHUUYECKHX
aneMeHnToB llepuonuueckoit cuctemsl J[. M. MenpaeneeBa. XapakTepuCTHKa XUMHYECKOrO 3JEMEHTa IO €ro moJjiokeHuto B Ilepuoanueckoit
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI paguyca arOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKHX CBOMCTB MO TpYyIIaM M
MEPUOJIAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckold CUCTEMBl XMMHYECKUX 3JIEMEHTOB JUIsl Pa3BUTUS Hayku W npaktuku. [ W.
MeneneeB — y4€HbIA U IPAKJAHUH.

Xumnueckas cBsa3b. KoBanenTHas (1oJisipHas U HETIOJISIPHAS) CBSI3b. DIIEKTPOOTPUIIATEIIEHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3B.

Crenenb okucieHuss. OKHUCIUTEILHO--BOCCTAHOBUTEIbHBIC peakuuu. [Iporiecchl OKHUCIEHUST W BOCCTAHOBICHHS. OKHUCIUTENH U
BOCCTAaHOBHTECIIH.

Xumuueckuii IKcnepumenm:

M3y4yeHre 00pasIoB BEIICCTB METANIOB U HEMETAJIJIOB, B3aUMOJICHCTBHUE THAPOKCHIA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH, MPOBEICHNE
OTIBITOB, MJUTFOCTPUPYIOIIMX TIPUMEPBI OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEaKInii (TOpeHUe, pEeaKklliu pPa3ioKeHUs, COSTUHEHHS).

Mescnpeomemnmnuie ceasu

Peanu3arust MEXMpPEAMETHBIX CBSI3EH MPH M3YYCHHH XUMHH B § KJIacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MTOHSATUN, TaK U MOHATUHN, SIBISIOMIMXCS CHCTEMHBIMU TSI OTJICIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC MOHATHS: HAay4HBIH (DaKkT, TMMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiacCUu(UKalus, MepUuOIUIHOCTb,
HaOI0IeHNe, SKCIIEPUMEHT, MOIETUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®duznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUU 3apsl,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETUYNHBI, EAMHUIIEI H3MEPEHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, COJTHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKas peakius

[Tepnonnueckuit 3akoH. Ileprnonnueckas cucrema xumudeckux 31neMeHTOB [[. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kajus, KalblUig U UX COCAMHEHUH B COOTBETCTBUHU C IOJOKEHHUEM
snemeHTOB B [lepronnueckoii cucteMe U CTPOEHUEM UX aTOMOB.



CrtpoeHue BemiecTBa: BUIbl XMMHYECKON CBSI3U. THUIBI KPUCTAUIMYECKHX PEIIETOK, 3aBHCHUMOCTh CBOWCTB BeEIIECTBA OT THIMA
KPUCTAJUIMYECKON PEIIETKHU U BUJIA XUMUYECKOM CBA3H.

Knaccuukanuss 1 HOMEHKJIAaTypa HEOPraHWYECKHX BEUIECTB. XHMMHUYECKHE CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYeCKas CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanys XuMH4eCKUX peakiuil o pa3jindHbIM MpU3HAKaM (110 YUCIY U COCTaBYy Y4aCTBYIOLIUX B PEaKIIMU BEIECTB, MO TEIIIOBOMY
3¢dekTy, To H3MCHCHHIO CTCTICHEH OKHUCICHHS XHMHYECKUX DJJIEMEHTOB, IO OOpaTHMOCTH, IO YYacTHUIO KaTauu3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTre 0 ckopocTu XuMH4ecKoi peakuuu. [lonaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHaTne o roMOoreHHbIX U
rereporeHHbIX peakuusx. [lonarue o karanuse. [lonsatue o xumuyeckoMm paBHOBecHU. PaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEaKIUU U
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, JJIEKTPOHHBIA OajlaHC OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHONW peakiuu. CocraBieHue
ypaBHEHU OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIINIA C UCIIOIB30BAHUEM METO/Ia AIEKTPOHHOTrO OasaHca.

Teopust AMEKTPOTUTUUECKON TUCCOLMAIUU. DIEKTPOIUTHI M HENEKTPOIUTHl. KaTnoHbl, aHMOHBL. MexaHH3M IUCCOIUAIMKN BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOM cBsi3u. CteneHb quccounannu. CuibHbIE U caa0ble 3JIE€KTPOIUTHI.

Peakniun monHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKUUi MOHHOTO OOMEHa, MOJHBIE W COKPAUIEHHBIE MOHHBIC YPaBHEHUS PEAKIIHA.
CBoiicTBa KHCIIOT, OCHOBAaHUH M COJel B CBETE MpPEJICTaBICHUH 00 3JIEKTPONUTHUECKOW auccouuanuu. KadyecTBeHHblE peaklMHd Ha HOHBL
[TonsaTre 0 ruapONIM3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJSIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJZIOB M HeMeTalioB (rpadura M anamasa),
CIIO)KHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIEOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW peaklMu OT BO3ICHCTBHS pa3iWYHBIX (AaKTOPOB,
UCCIIEIOBAaHHE JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, Mpoliecca AUCCOLMAIINN KUCIIOT, Ienodel U coseil (BO3MOXKHO HCIOJIb30BaHUE BHJIEO
MaTepHaloB), IPOBEIEHHE OMBITOB, MITIOCTPUPYIOIUX TPU3HAKHM MPOTEKAHHsI peakIii HOHHOTO oOMeHa (0Opa3oBaHUe 0CajiKa, BbIIEICHUE Ta3a,
o0Opa3oBaHHE BOJbI), OMNBITOB, WJUTIOCTPUPYIOLIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (TOpeHue, peakiuu pa3ioxKeHHs,
COEIMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX PEAKIIM Ha MOHBI, pEIIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasibl M X COeAUHEHUS

OOmiast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue M ¢U3NUecKue
CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOAEHCTBHE C METallaMi, HEMETaIlJIaMH, IEJI0YaMH).
XnopoBoaopoa. CosigHasi KHCTIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YEHHUE, IPUMEHEHHE. J[eficTBHE XJIopa U XJIOPOBOJAOPOAa Ha OPraHM3M YEeJIOBEKa.
Baxneiiive XJ10puabl U UX HAX0XKJACHUE B IPUPOJIE.



O6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTereHu OKucieHus. CTpoeHue U
¢u3nveckre CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMHUYECKHUE CBOHCTBA CEpHI.
CepoBoniopos, cTpoenue, Gu3nvYecKue W XUMHYecKre cBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENM KHCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢busnyuecKkrue U XUMHUYECKHe CBOMCTBA (001Me KaK MPeICTaBUTEINs Kiacca KUCIOT U creluduieckre). XuMUYeCKHe PeaKiliy, JiexkKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIloco0a MOoNydyeHusi cepHOM KuchoThl. IIpuMenenue cepHoil kuciaorbl. Colu CepHOIl KUCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHMH B TPUPOe. XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpellbl COSTMHEHUSIMU CEePhl (KHUCIOTHBIC
JOXK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OObmiass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHble CTEINEHU OKHUCIEHHUsA. A30T,
pacmpocTpaHeHHe B Mpupoje, Gpuandeckue U XMMHUUYECKUe cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, ero Gpu3ndeckue U XUMHUECKUE
CBOMCTBa, MoJayyeHue u npuMeHenue. Conu aMMoOHMS, UX (PU3NYECKUE U XMMHUUYECKHE CBOICTBa, NpuMeHeHne. KauecTBeHHas peakiivs Ha UOHbBI
aMMOHHUS. A30THas KUCIIOTA, €€ MoJlydeHre, PU3NICCKUE M XUMUIECKIE CBOMCTBA (00IIHe KaK MPEACTABUTENS Kacca KHCIOT U CIIeU(UICCKHE).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KadecTBE MMHEPAIbHBIX YA0OpeHud. XUMHUYECKOe 3arpsi3HEHHE OKPYKAIoIIeH Cpelsl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC MO, 3arps3HEHHE BO3[yXa, MOYBbl M BOoAo&MOB). Docdop, ammorpomnsie Moaudukamuu Qocdopa,
¢usnueckne m xummueckue cpoiictBa. Oxcun ¢ocdopa (V) m docdhopHas kuciora, PU3NUECKUE W XHMHUYECKHE CBONCTBA, MOJYYCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIO0OPEHUH.

OOmast xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHM OKHCICHMS. YTJIEpOf,
JUIOTPOMHbIE MOJM(UKALNK, PACIPOCTpaHEHHE B MNpHUpoje, (U3NYECKHEe W XMUMHUYECKue cBoicTBa. Ancopbuus. Kpyroopor yrieposna B
npupose. Okcuasl yriepoja, UX (U3MYECKHEe W XMMHUYECKME CBOMCTBA, AEHWCTBHE HA >KUBBIE OPraHU3MBI, IOJIyu€HHE M TNPUMEHEHHE.
DKoJyioruueckue mpodemMsl, CBsI3aHHbIE ¢ OKCUoM yriiepoaa (1V), runoresa riio6aibHOTO MOTEIJICHUS KIIMMaTa, IMapHUKOBBIN d(PdekT. YronbHas
KHCIIOTa M €€ COoJM, UX (PU3MYecKre M XMMHUYECKHE CBOMCTBa, IMOJIydeHHE M IpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COEJMHEHHMSAX yriepoia (MeTaH, 3TaH, STHIIEH, alleTUJIEeH, 3TaHoI,
TJIUIIEPUH, YKCYCHAs KUCIO0Ta). [IpupoiHble HCTOUYHUKH YIIIEBOJOPOIOB (YIroJib, IPUPOAHBINA a3, HeTh), MPOIYKThI UX MepepaboTKH (OCH3UH),
UX pOJib B OBITY U MPOMBIIIIIEHHOCTH. [IoHATHE 0 OMOIOrHYecKH BayKHBIX BELIECTBAX: KHUPaAX, OelKax, yriaeBoJlaX — U UX POJIM B KU3HU YEJIOBEKa.
MarepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

KpemHuuii, ero pusznueckre u XuMu4eckrue CBOUCTBA, MoMydyeHne u npumeHenue. CoeuHeHus! KpeMHUs B npupoze. Oo1ue npecTaBIeHus
00 okcune kpemuus (1V) m kpemHueBou kucnore. CHIMKATBI, UX HCIOJIB30BaHHE B OBITY, B MPOMBINIJICHHOCTH. BaxHEHIINE CTpOUTEIHHBIC
MaTepuaibl: KepaMmHKa, CTEKJIO, IEMEHT, OeToH, jkene300eToH. [IpoGiembl 0Ge30MacHOr0 HCMOIB30BAHMS CTPOUTENHHBIX MaTEpUaOB B
IIOBCEIHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:



U3y4YeHHe OOpa3l0OB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIM Ha XJIOPHA-HOHBI U
HaOII0/IEHNE TIPU3HAKOB WX TPOTEKAHUS, OMBITHI, OTpa)karonue (GU3NIecKre U XMMHUECKHUE CBOMCTBA TaJOTCHOB U UX COSAMHEHUN (BO3MOKHO
WCIOJIb30BAaHNE BHJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpa3liaMu XJIOpPHIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpasmamMu cepbl U  eé
COCTUHEHUSIMH  (BO3MOXKHO  HCHOJb30BaHHE BHUIEOMATepuasoB), HaOlIoJeHHWE IMpoliecca OOyrJauBaHUS —caxapa oA  JIeHCTBHEM
KOHIEHTPUPOBAHHOMN CEPHOIN KHUCIIOTHI, U3y4YeHHE XMMUUYECKUX CBOMCTB pa30aBIeHHOM CEpHOM KUCIOTHI, IPOBEICHNE KAUeCTBEHHOW peakluu Ha
cynb(paT-uoH W HAOIIOJEeHUE MpH3HAKa e MPOTCKaHUs, O3HAKOMJICHHE C (DM3MYECKHMMH CBOWCTBaMH a30Ta, ¢ocopa W HX COSAMHECHUUN
(BOBMOXKHO HCIOJIb30BaHUE BHUACOMATEPUAIOB), 0OpasaMu a30THBIX U (GocHOpHBIX ymOOpeHUH, MoNydeHue, coOMpaHue, paclo3HABaHHE U
M3Y4YE€HHUE CBOICTB aMMHaKa, MPOBEJACHHUE KAYeCTBEHHBIX peaklMii Ha MOH aMMOHHS M (ochaT-uOH M HU3ydeHHE MPU3HAKOB UX MPOTEKaHMUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbl0 (BO3MOXXKHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), H3yUYEHHE MOJeNen
KPUCTATMYECKUX PENIETOK anmMasa, rpadura, QymiepeHa, 03HAKOMIICHUE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEUIECTB aKTHBHUPOBAHHBIM
YIrIéM M yCTPOKCTBOM IIPOTUBOTA3a, MOJIYICHHEe, COOMpaHue, pacliO3HABAHUE U U3yYCHHE CBOWCTB YTIIEKHUCIIOTO ra3a, MPOBeIcHNE Ka9eCTBECHHBIX
peakiuii Ha KapOOHAT U CHIIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUS, O3HAKOMJICHHE C MPOAYKIHEW CHIMKATHONW MPOMBIIIICHHOCTH,
pelIeHre 3KCIEePUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHel1lne HeMeTalIbl U UX COCIUHEHUSI.

MeTaiibl M UX COeAMHEHUS

OO6mrast XxapakTEepUCTHKA XUMHUYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU MX MOjokeHus B [lepumoamueckoil cucTeMe XUMHUYECKUX
snemenToB /JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHHE METaIOB. MeTalmnyeckasi CBsA3b U METaJUIMYecKasi KpUCTAJUIMUecKasl pemeTKa.
DNEKTPOXUMHUUECKUN Psiji HampspKeHWd MeTamnoB. dusnveckre U XUMHUYECKHe CBOMCTBA MeTaymioB. OOIIMe crnocoObl MOTYYeHHs] METaJlIoB.
[TonsiTHE O KOPpPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3alIMTHI WX OT Koppo3uu. CmnaBbl (CTanb, YyryH, JIOPATIOMUHHUNA, OpOH3a) M HUX
MIPUMEHEHHUE B OBITY U IPOMBITINIEHHOCTH.

[[lenounble MeTamnbl: mosiokeHue B Ilepmogmueckoit cucrteme xumudeckux sneMeHToB . M. MenpaeneeBa, CTpoeHHWE HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kamus). OKCHUIbl ¥ TUAPOKCUABI HATPUS M Kaus.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHMII.

[IlenouHO3eMENBHBIE METANIBI MAarHUM M KaJIbIMK: noJioxkeHue B [lepuoandeckoi cucteMe xumuyeckux snemeHtoB Jl. M. Menaeneena,
CTPOCHUE MX aTOMOB, HaXOXXJAeHUE B mnpupojae. Ou3znueckne U XMMHYECKHE CBOMCTBA MarHusl W Kajblusa. BaxHellne COeIUHEHUS KaJIbIUs
(okcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuil: nonoxenue B Ilepumonuueckoit cucreme xumuueckux snemeHToB . M. MenpaeneeBa, cTpoeHHe aToMa, HaXOXIACHHUE B
npupojie. Pu3nyeckne U XUMUYECKHUE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/Ia aTFOMUHHS.

Keneszo: nonoxxkenue B Ilepuoanyeckoi cucrteMe xumudeckux snemeHToB [[. . MenzaeneeBa, cTpoeHre aTomMa, HaXO0XKIAECHUE B MIPUPOJIC.
duznyeckue U XUMHUYECKHUe CBOMCTBa kene3a. Okcuabl, ruapokcu sl u coiu xkenesa (1) u sxxenesa (I11), ux coctas, cBolicTBa U MOTy4YCHHE.

Xumuueckuii IKcnepumenm:



O3HaKOMJIEHHE ¢ 00pa3laMy METaJJIOB U CILIaBOB, UX (PU3MUECKHMH CBOMCTBAMMU, U3yUYEHUE PE3YJITATOB KOPPO3UU METAIUIOB (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHIA KallblIUd W HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHHE
BHUJICOMATEPHAIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoIlecca TOpPEHUs Kelie3a B KHUCIOpoje (BO3MOXKHO HCIOJIb30BAHKE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEAKIIMI Ha MOHBI: MarHHs, KaJbLUsA, aJFOMUHUSA, [TUHKa, sxesae3a (1) u xemnesa (111),
meau (Il), nabmroneHue M omucaHue MPOLIECCOB OKpAIIMBaHMS IUIAMEHM HOHAMU HATPHUS, Kalus U KajbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM()OTEPHBIX CBOWCTB THAPOKCHIA ATFOMIHIS U THIPOKCH A IMHKA, PEIICHNE SKCIIEPUMEHTAILHBIX 33/1a4 110
Teme «BaxkHelme MeTajljibl U UX COCIMHEHUSI.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa n MaTepuanbl B TOBCEIHEBHOM KU3HU YeloBeKa. be3omnacHoe MCmoap30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpennl (mpenenbHas AONycTUMash KoHIeHTpamus BemectB, nainee — [IJIK). Poxp xumuum B
PEIICHUU YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAILJIOB, OJUMEPHBIE MAaTEPUAIBI).

Meoswcnpeomemmnwie ceasu

Peanu3arust MEXIpPEAMETHBIX CBS3EH MPH M3YYCHHH XUMHH B 9 KJlacce OCYIIECTBISETCS Yyepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHM, SBJISIIOUIMXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHATHSA: HAYYHBIH (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KIacCH(HUKAIUs, NEPUOIUUYHOCTD,
Ha0JII0IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOJIOTHSI, MAaTEPHUAJIBI.

dusnka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIbI, PaTUOAKTHBHOCTb, MOJIEKYJIA, AJICKTPUUYECKUN 3apsi,
MIPOBOAHUKY, TONYIPOBOIHUKH, IUINEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJI0, O0BEM, arperaTHoOe€ COCTOSIHHE BEIecTBa, ras, pacTBOD,
pPacTBOPUMOCTb, KPHUCTAJUIMYECKasi PENIETKa, CIUIaBbl, (hPM3MUECKHE BEIUYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, CoHIIC.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHbIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKpPOAJIEMEHThI, MUTATENIbHbIE
BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOIbI, TTOJIE3HBIE HCKOMIaeMbIe, TOILITUBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pPe3yNIbTaThl OCBOEHMS IMPOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHMs JOCTUIAIOTCS B XOA€ OOyueHHs XUMHM B €JUHCTBE
yueOHOHI M BOCIMTATENILHON AEATENbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKMMM COLMOKYIBTYPHBIMU U J1yXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMH, MPUHATHIMH B OOLIECTBE MpaBUJIAaMH M HOPMaMH MOBEJCHHMS M CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHHS, CaMOpa3BUTHS H
COLIMAIN3alUU 00yJaromuXCsl.

JINYHOCTHBIE Pe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMH U
paclIpeHye OnbITa JesITEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEIUI0, IOHUMAHUS 3HAYEHUS] XUMUYECKON
HAyK{ B KHM3HH COBPEMEHHOI'0 00IECTBa, CHOCOOHOCTH BIAJIETh JOCTOBEPHON MH(pOpPMAaLMEl O IepeOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOM
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTABICHHS O COL[MAIIbHBIX HOPMAaxX U IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIe10BaTeIbCKOW, TBOPUECKON U APYIUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM
JeSITEIbHOCTH TPHU BBIMOJHEHUM Y4EOHBIX, [TO3HABATENbHBIX 3a/1a4, BBHIIOJIHEHUH XMMUYECKHUX HKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB,
CTpEMJIEHMSI K B3aMMONOHHMMAHHIO U B3aUMOIIOMOLIM B MpoOIlecce 3TOM y4eOHOW AESITeIbHOCTH, TOTOBHOCTH OILIEHHMBATh CBOE MOBEJACHHE U
MIOCTYIKU CBOMX TOBApUIIEH € O3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSI

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XMMHUUYECKOM pEaKlMU, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HayKH U
COCTaBJISIOLINE OCHOBY JJIS MOHUMAaHUS CYIIIHOCTH Hay4YHOU KapTUHBI MUpa, IPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBlIEHHbIE Ha TOJIyY€HHE HOBBIX 3HAHMHA 10 XWMHH, HEOOXOAMMBIE IS OOBSCHEHHS HaOII0JaeMbIX
MIPOIIECCOB M SIBJICHHM, MO3HABATEIbHOM, MHGOPMAIIMOHHON M YUTATENbCKOM KYJIbTYPHI, B TOM YHCIIE€ HaBBIKOB CaMOCTOSTEIbHOW palboThI C
y4eOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

WHTEpeC K OOYyYEeHHIO W TIO3HAHHIO, JI0O03HATEIBHOCTh, TOTOBHOCTH W CIHOCOOHOCTh K CaMOOOpa30BaHUIO, TPOCKTHOH W
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIlPaBIEHHOCTH U YPOBHS O0YUYEHHUs B AalbHEUIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0OPOBBIO, YCTAaHOBKHM Ha 37 0POBBIM 00pa3 >KM3HHU, OCO3HAHHUE
MOCIEACTBUA W HENPUSATHE BPEAHBIX MPHUBBIUEK (YHOTPEOJIEHUS alKOTONs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTU COOJIOJCHUS TPABHII
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMU BEIICCTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

HWHTEpEC K MPaKTHYECKOMY M3yUEHHUIO POodECcCHil ¥ Tpyaa pa3IMdHOrO PoJia, YBaAXEHHE K TPYAY U pe3yibTaTaM TPYIOBOU EATEIbHOCTH, B
TOM YHCJE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUU 10 XUMHUH, OCO3HAHHBIA BBHIOOP WHAWBHUIYATBbHOW TPACKTOPUU MPOJOIHKCHHUS
oOpa3oBaHusl C YYETOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHENIHON
PO eCCHOHATBHON NEATETHFHOCTH M PA3BUTHSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIIBHON CPEJIC;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOC KaK HCTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHS, IOHUMAHUE IEHHOCTH
3JI0POBOTO U 0€30MacHOro 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY U ICUXUYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOICHUS TPaBUIl OE30MACHOTO MOBEACHUS MPU PadOTe C BEIIECTBAMH, a TAKXKE B CUTYallUAX, YTPOXKAIOIIUX 3M0POBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJIydaeMbIe MPH HM3YYCHHHM XUMHH, Ui PEIICHUsS 3a7ad, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOIHON
CpeIoH, JIJIsl TIOBBILICHUS YPOBHS DKOJIOTMYECKON KYIbTYpPbI, OCO3HAHUS TJIOOAIIBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U IMyTel UX pelIeHus
MOCPEJICTBOM METOJOB XHUMHHU, 3KOJOTMYECKOTO MBIIUIEHUS, YMEHHS PYKOBOJICTBOBATHCS MM B II03HABaTEIbHOM, KOMMYHHUKAaTUBHOW H
COLIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDI

B cocrtaBe meranmpenMeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYMMbIC A (DOPMUPOBAHHUS MHPOBO33PEHHSI OOIICHAyYHBIE MOHATUS (3aKOH,
TeOpHsi, PUHIIUI, TUMOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHWH M3 JTUX MpeaMeTOB (OpMHpPOBATh MPEACTABIEHHWE O LEJIOCTHOM HAaydyHON KapTHHE MHUpa, U
yHHUBEpCalIbHbIC yueOHbIE AeHcTBUS (TO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHBIE), KOTOPBhIE 00ecednBaioT ((OPMUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TIJIAHUPOBAHHUIO U OCYIIIECTBICHUIO YYEOHOU IeATeTLHOCTH.

IMo3naBaTeibHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

ba3oBble Jornyeckne 1eMCTBUSA:

YMEHUSI UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBILIUICHUS MPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHSTHH (BBIACNATh UX
XapaKkTepHbIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBS3h C JPYTUMH TOHSATHUSMHU), UCIIOIH30BATh TOHATHS 1T OOBSICHEHUSI OTACIBHBIX (DAKTOB U
SIBJICHUH, BBIOMpATh OCHOBAHMSI M KPUTEPUU TSI KIACCH(PUKAIMN XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIMi, YCTaHABIWBATh MPUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3YYEHHsSI, CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICNYKTUBHBIC, [0 aHAJIOTUH), JENaTh
BBIBOJIBI 1 3aKJIIOUCHUS;



yMEHHE TMPUMEHSATh B INpOIEccCe TIO3HAHUA MOHATHUS (IIpPeIMETHbIE W METalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBbIE) MOJENH,
UCTOJb3yeMble B XHMHH, NMPEOOPA30BBIBATH IIUPOKO MpPUMEHSEMble B XHMHHU MOJICIbHbIE NPEACTABICHUS — XMMHUYECKHHA 3HAK (CHMBOJ
9JIEMEHTAa), XUMHUYecKas (OopMylia M ypaBHEHHE XHUMHYECKOW pEeakIUH — MpU pelIeHHH Y4eOHO-NO3HABATENbHBIX 3a/ad, ¢ YYETOM ITHUX
MOJIETIbHBIX TPEACTABICHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKHUX pEeakUui, BBIBIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBS3UM U NPOTHUBOpPEUMs] B HM3y4aeMBIX Ipolleccax u
SBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBHUS:

YMEHHE HCIIONIb30BaTh IMOCTABJICHHbBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a TAK)K€ B KAaueCTBE OCHOBHI JJisi (hOPMHUPOBAHUS
TUIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;

NpUOOpPETEeHUE OMBITA 10 TUIAHWPOBAHHUIO, OPTaHU3AIMHM M IPOBEICHUIO YUYCHHUYECKUX JKCIIEPHMEHTOB, YMEHHE HAOII0IaTh 3a XOJO0M
IIpoLecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (pOpMyIMpoBaTh 000OILIEHUS U BBIBOJBI 110 Pe3yjbTaTaM IMPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh W HHTEPIPETUPOBATH MH(OPMAIUIO pa3IMYHBIX BHUIOB M (POPM NpPEACTABICHHUS, MOIYY4aeMYI0 W3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIIpHAs JINTEpaTypa XUMHYECKOI'O COJEp)KaHus, CIpaBOYHbIE MOcoOUsl, pecypchl MHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHATh PA3JIMYHbIE METO/bI U 3alpOChl PU MOKCKE U 0TOOpe MHPOPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONpPEAEIEHHOTO THIA, MPUOOpPETEHUE OMbITa B OOJIACTH MCIIOJIb30BAaHHUS MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYpOH aKTUBHOI'O MCIIOJIb30BAHMSI PA3IMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOMPATH
ONTHUMAaJIbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WJUTIOCTPUPOBATH PEIIaeMble 3aJlaud HECJOKHBIMM CXEMaMH, JuarpamMMmamu, JpyruMu
¢dbopmamu rpaduKu M UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh U aHAJU3UPOBaTh B Ipolecce y4yeOHOM M HCCIEe0BATENbCKOM AEATENbHOCTH HH(GOPMAIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTa HAa COCTOSTHUE OKPY>KaIOIIEH MPUPOTHON CPEIbI.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ Iuanora u (Win) JUCKYCCHM) 1O CYILECTBY 00CYXKJIaeMOH TeMbl, (OPMYIUPOBATh CBOU NMPEII0KEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPETIOKEHHON 3a]aun;

YMEHHUSI TIPEACTABIATH MOTyYEeHHBIE PE3yJIbTaThl O3HABATENLHOM JEATENILHOCTH B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JIelaTh MPe3eHTAINIO
PEe3yIBTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (JTabopaToOpHOTO OIbITa, JTA0OPaTOPHOU PabOThI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTa);



yYMEHHS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABAaTEIbHON M UCCIEI0BATEIbCKON ACSITENbHOCTH IPU PELICHU U
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUHA (00CYXIeHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpAMHAIIMS COBMECTHBIX JICHCTBUH, ONpeeNIeHHe KPUTEPHEB 0 OIIEHKE Ka4eCTBa BHIIIOJHEHHOM paboThl U APYyTHE).
PeryasiTuBHble yHHMBepcaJIbHbIE YUeOHbIE 1eiiCTBUS:
YMEHHE CaMOCTOSITENIbHO OINpEAENATh LEIN ACSTeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBISATH, KOHTPOJMPOBATH M MPU HEOOXOAMMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambosee 3((GEeKTUBHBIE CIMOCOOBI pelmleHHs Y4YeOHBIX U I03HABATENIbHBIX 3324,
CaMOCTOSITEJILHO COCTaBJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIN alIrOpuTM JIEHCTBUM MPU BBIOJHEHUH 3alaHUM ¢ YYETOM MOJIYYEHHS] HOBBIX
3HaHUNA 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIUSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW ILIeNH, yMEHHE
HCII0JIb30BaTh U AaHAJU3UPOBATh KOHTEKCTHI, [IPEAJIaracMbl€ B YCIOBUU 3a/IaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pE3YNbTaTOB IO OCBOCHHUIO OOS3aTEIILHOTO COJEp)KaHUS, YCTAaHOBICHHOTO JaHHOW (enepanbHOil padodeii
MPOrpaMMOii, BBIICNAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAy4yHble 3HAHHS, YMEHHUS U CHOCOOBI AEWCTBUiA, crienuduyeckue s MpeaMeTHOU
o0nactu «XuMUs», BUABI JEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHHUS, €T0 MHTEPIpPETalnu, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3iIMUHBIX
Y4eOHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenus B 8 kijacce mpeaMeTHBIE pe3yabTaTbl HAa 0a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH y OOYYAIOIIUXCS
YMEHUU:
® pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUI JIEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO,
cMech (OJTHOPOJHAs U HEOJHOPOJHAsI), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J10JI1 XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUHU, MOJIAPHBI 00BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklMs, KiacCHU(PHUKaluUs peakuui: peakldyd COEAUHEHHs, peaKluu
pa3ioXKeHus, peakluu 3aMelleHus, peakluu oOMeHa, 3K30- U HHAOTEPMUUYECKUE peaKLUH, TEIJIOBOM 3(PQeKT peakuuu, 1Ipo aToma,
3JIEKTPOHHBIN CJIOHM aToma, aTOMHasi OpOuTallb, paaNyC aToMa, XMMHUYECKasl CBsI3b, MOJISIpHAst U HEMOJISIpHAs KOBAJIEHTHAS CBSA3b, HOHHAsS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasi J10JIs BEIIECTBA (MIPOLEHTHAsI KOHIIEHTpPALUs) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMMUYECKHX TIOHATUH W TPUMEHATh OSTH IOHATUS IPU ONUCAHUM BEIIECTB U HX
[IPEBPAILCHHU;

® UCMOJb30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX PeaKIuii;

® ONpeleNnsITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKUCIICHHUS 3JIEMEHTOB B OMHApPHBIX COEAMHEHMUSIX,
MPUHAIICKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIACCy COETUHEHUH 1o (opMysaM, BUJ XUMHUECKOW CBSA3M (KOBaJIEHTHAs M MOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;



packpbiBaTh cMblica Ilepuonnueckoro 3akona /[. M. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT MX MoJiokeHusi B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO Y4YEHHs, 3aKOHa ABOraipo;

OIMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobouynas moarpynmna (b-rpymnma)y», manble w OOJbIINE MEPUOIBI, COOTHOCHTH OOO3HAYEHHMs, KOTOpPHIS
umeroTcss B tabnuie «llepmonnueckas cucrema xumuyeckux siaeMeHToB J[. M. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpUCTUKaAMHU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj A1apa, oOlIee YMCIIO AJIEKTPOHOB M pacIpeesieHue UX MO 3JIEKTPOHHBIM
CIIOSIM);

KI1accu(UIIUPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA, XUMHUYECKHE PEaKIUH (TI0 YMCIIy M COCTAaBY YYacTBYIOIINX B
peaKuu BElIeCTB, 0 TEIIOBOMY h(heKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB PAa3IMUYHBIX KIACCOB, MOATBEpXkAas OMUCAHHE MPUMEPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAueCTBEHHOIO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHMHYECKUX
MIPEBPALICHUI B PA3JTUYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa 1o (opmyre
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIim;

MPUMEHSITh OCHOBHBIE OMNEpPAlMM MBICTUTENLHON NEATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTeMAaTHU3AlHIo,
KJIACCU(DUKAIINIO, BBISBICHUE TNPUIMHHO--CICJCTBCHHBIX CBS3€H — JUIS HM3YYCHHS CBOWCTB BENIECTB M XHUMHYCCKUX pEaKIUH,
€CTeCTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOIIIO/ICHHE, I3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT (PEaTbHbBII U MBICIICHHBIN);
ClIeZIoBaTh MpPaBHJIAM TIOJH30BAHUS XUMHUYECKOW IOCYAOH M J1abOpaTOpHBIM 00OpyIOBaHHMEM, a Tak)Ke IpaBHJIaM OOpaIIeHUs c
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBITOJHEHHIO JTA0OPATOPHBIX XMMHYECKHX OMBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIeCTB (BOJAOPOAA W KHUCIOPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C OMpeAETIEHHON MaccoBOW joyiell pacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IEIOYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JakMyc, ¢eHosdraaert, METUIOPAHK U IpYTHe).

K xonmy oOydenusi B 9 KJjacce mpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUYaIOIIHUXCS

YMEHHH:

PaACKpBIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX MMOHATHH: XUMHISCKHI 3JICMCHT, aTOM, MOJICKYJIa, HOH, KATUOH, aHWUOH, IIPOCTOC BEIUICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTD, SJICKTPOOTPULATCIBHOCTD, CTCTICHb OKUCIICHUA, XUMHWYCCKAd pCaKIud, XUMUYCCKas CBA3b, TEIIOBOH
B(b(i)CKT pCaKknuuu, MOJb, MOHHpHLIf/'I O6’béM, pacTBOp, SJICKTPOJIMTBI, HEIJICKTPOJIMTHI, 3JICKTPOJIHUTHYCCKAA AUCCOLMUAlHA, PCAKIUU
HOHHOTI'O O6M€Ha, KaTaJn3aTop, XUMHUUYCCKOC pPaBHOBECHUC, 06paTI/IMBIe n HeO6paTI/IMBIe p€aKkuru, OKUCIUTECIbHO-BOCCTAHOBUTCIILHBIC



peaKIK, OKUCIUTENh, BOCCTAHOBUTEb, OKUCIICHHE U BOCCTAHOBJICHUE, aJZIOTPONHS, aM(POTEpHOCTh, XUMUYECKasl CBSA3b (KOBaJCHTHAS,
WOHHAs, METAJUIMYECKas), KpUCTaUIMUecKas pemeTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XHMHMUYECKOW pEaKIuu, MpeaesibHO
nonyctuMmas konueHtpauus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATH W MNPUMEHATH OTU IOHATUSA MPU ONUCAHMM BEIIECTB U MX
IIPEBPAILCHMU;

WCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHS (JOPMYJ BEIIECTB U yPaBHEHUH XUMUYCCKUX PEAKIUH;

ONpPEACNISITh BAJCHTHOCTh M CTENEHb OKHUCICHUS XMUMHUYECKMX JJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIICKHOCTD
BEIIECTB K OMPEACIEHHOMY KIIACCy COCIMHEHUU MO (GopMmyiaMm, BUJ XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsj] MOHA MO XMMHUYECKOH (opmyne, XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPTaHUYECKUX
COCAMHEHMH, TUIl KPUCTALTNYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[. 1. MenaeneeBa U 1€eMOHCTPUPOBATh €r0 MOHMMAHKE: OMUCHIBATh U XapaKTEPU30BaATh
tabnuunyo gopmy Ileproguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB: pa3iuyarh MOHITHUS «TJaBHas moiarpynma (A-rpymnma)» u
«mrobounast moarpymma (b-rpymma)», Manasie U OOJbIINE MEPHOABI, COOTHOCHTh 0003HAYCHHUS, KOTOPHIC UMEIOTCS B MEPHOIUICCKON
Ta0JINIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3aps sapa, oOIee Ynucio dICKTPOHOB
U pacupeesieHue UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCMHCHUI
B MpeiesIax MAJIBIX IEPUOIOB U TJIABHBIX IOATPYII C YYETOM CTPOEHHS UX aTOMOB;

KJIacCCU(UIIUPOBATH XUMUYECKUE DIIEMEHThI, HEOPraHMUECKHE BEIIeCTBa, XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBYy YYacCTBYIOIIMX B
pEaKIuy BEHIeCTB, MO TEII0BOMY 3 (EKTyY, 0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHENH(PUYECKHEe XUMUYECKHE CBOWCTBAa MPOCTHIX W CIOXKHBIX BEIIECTB, IMOATBEPXKAAs
ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTUYECKOW AUCCOLMALMU KHUCIIOT, LIEJIOYEN U COJIEW, MOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMMI
WOHHOTO OOMEHa, ypaBHEHHS PEaKIUi, MOJATBEP)KIAIOIINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMH DPAa3THYHBIX
KJIaCCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUI TTOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca 3THX PEaKInii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTHU IPOTEKAHUS XMUMUYECKUX MPEBpALIEHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCTIATH OTHOCHUTENBHYIO MOJIEKYISPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO IO XHMHUYECKOTO 3JeMEHTa Mo Gopmyre
COEMHEHMS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINU;



coONoIaTh TpaBWIIa IOJIB30BAHHMS XUMHYECKOM MOCYIoi W JabopaTOpHBIM OOOpYJOBAaHMEM, a TaK)Ke NpaBUia OOpalieHus ¢
BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH I10 BBHIIIOJIHCHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJYYCHHIO U COOMPaHHIO
ra3000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOTO ra3a);

HPOBOJUTH PEAKIIUH, IIOITBEPIKIAFOLINE KAYECTBEHHBII COCTAB Pa3JIMYHbIX BELICCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPU-, OpOMUI-
, Hoaun-, KapOoHaT-, Qocdar-, cuimkar-, cynab(ar-, TUAPOKCHI-UOHBI, KATHOHbBI aMMOHHS ¥ HOHBI H3y4YEHHBIX METAJLIOB,
[IPUCYTCTBYIOIIYE B BOJAHBIX PaCTBOPAaX HEOPTaHUYECKUX BELIECTB;

HNPUMEHSITh OCHOBHBIC OIEPAllMd MBICIUTEIBLHON JESITENIPHOCTH — aQHAM3 W CHHTE3, CpaBHEHHE, 0000LIeHHE, CHCTeMaTH3aluIo,
BBIABJICHUC NPUYUMHHO-CICACTBCHHBIX CBSI3EH — IJI1 U3Yy4CHUA CBOMCTB BCIICCTB U XHMMHUYCCKHX peaKL{Hﬁ, CCTCCTBCHHO-HAYYHBIC
METO/IbI [T03HAHUS — HAOMI0ICHHE, U3MEPEHUE, MOICTUPOBAHUE, SKCICPUMEHT (peabHbIA M MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 9 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 12 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 32

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENbHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 1 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUH Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 9 1 1
XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 18
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorteka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | e e :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspyars Ason foogopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
e | e o . | , o ox
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 26



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PeszepBHOE Bpemst 1 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KpuTepuu u HOpMbI OlIEHKH 3HAHUI 00Yy4YAOUIMXCHA 110 XUMUH

1. Onenka ycTHOro orBera

OrMeTKka «5»:

- OTBET MNOJIHBIM ¥ ITPaBUJIbHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHUN;

- MaTEepUAT U3JI0KEH B ONPEACIEHHON JIOTUYECKOM MTOCIE0BATENLHOCTH, JINTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSITEIbHBIM.

OTBeT «4»;

- OTBET NOJIHBIM U NTPAaBWJIBHBIA HA CHOBAHWUHU W3YyYECHHBIX TEOPH;

- MaTepHal U3JI0KEH B ONPEICIEHHON JTOTHUECKON NTOCIEN0BATENBHOCTH, IPH 3TOM JONMYIIEHBI IBE-TPH
HECYIIIeCTBEHHbIE OMIMOKM, UCTIPABIICHHBIE IO TPEOOBAHUIO YUUTEIIS.

Or1merka «3»:

- OTBET TOJIHBIN, HO TIPH 3TOM JIOIYIIIEHA CYIIIECTBEHHAs OIIMOKA WJIM OTBET HEIMOJIHBIN, HECBS3HBIN.

OT1meTKa «2»:

- IPU OTBETE OOHAPYKEHO HETIOHUMAHKE YYAIIMMCS OCHOBHOTO COJIEpKAHUsI yueOHOTO MaTepHalia Uil IOMyIIECHbI
CYILIECTBEHHbBIC OITMOKU, KOTOPBIE YUAIIUUCSI HE MOXKET UCITPABUTH MPU HABOASAIIUX BOMIPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

2. OueHka yMeHMH peliaTh pacyeTHbIE 32124

OrmeTka «5»:

- B JIOTHYECKOM PACCYXICHUU U PEIIEHUN HET OIMOOK, 3a/1aua pelleHa pallioHaIbHBIM CTI0CO00M;

OTmeTKa «4»:

- B JIOTUYECKOM PACCYKIACHUU U PEIICHUS HET CYIIECTBEHHBIX OMOOK, HO 3a/laua perieHa HepalioHaIbHbIM
CIIoco0OM, UJTH JIOTYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.

OT1meTtka «3»:

- B JIOTUYECKOM PACCYKJEHUHU HET CYIECTBEHHBIX OITUOOK, HO JOIYIIeHa CYIIIECTBEHHAs OIMOKa B
MaTeMaTUYECKUX pacyeTax.

OT1meTKka «2»:

- IMEETCSI CYIIECTBEHHBIE ONTUOKHY B JIOTUYECKOM PACCYKICHUU U B PEILICHUN;

- OTCYTCTBHE OTBETA HA 3a/IaHUE.



3. OueHka IKCIePpUMEHTAJIbHBIX YMEHHH

OneHka cTaBUTCS HA OCHOBAHUM HAOIIOJCHUS 32 YUAIIUMUCS U MUCbMEHHOTO OTYeTa 3a padoTy.

Ot1meTka «5»:

- paboTa BBHITIOJIHEHA MOJTHOCTHIO U MPABUIILHO, ClI€NIaHbl MPABUIIbHBIE HAOJIIOIC€HUS U BHIBOIBI,

- BKCTIIEPUMEHT OCYILIECTBIICH 10 MJIaHY C YYETOM TEXHUKH 0€30M1aCHOCTHU U MPaBUII paOOTHI C BEIIECTBAMU U
000py0OBaHUEM;

- IPOSIBJICHBI OPTaHU3AIIMOHHO - TPYAOBbIE YMEHHUS, MOJJEP>KUBAIOTCS YUCTOTA pabodyero Mecta 1 MopsIoK (Ha
CTOJI€, 5KOHOMHO HCTIONB3YIOTCSI PEaKTUBBI).

OrMeTKa «4»:

- paboTa BHITIOJIHEHA MTPABUIILHO, CIeTIaHBI TPABUIILHBIC HAOTIOIEHUS U BEIBOBI, HO MIPU ATOM SKCTICPUMEHT
MIPOBEJICH HE MOJIHOCTHIO WU JIOMYIIEHBI HECYIIECTBEHHBIC OIMOKN B pabOTe ¢ BEIIECTBAMH U 000PYI0BaHUEM.

OrmeTka «3»:

- paboTa BBITIOJIHEHA MPABUIILHO HE MEHEE YeM HAIOJIOBUHY WM JOIYIIeHa CYIIECTBEHHAs OIHOKa B X0/1€
HKCIIEPUMEHTA B 00BSICHEHUH, B O(DOpPMIICHUH pabOThI, B COOJIOIEHUN TTPaBUII TEXHUKHU 0€30MMaCHOCTH Ha paboTe C
BEII[ECTBAMU U 000PYI0BaHHUEM, KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIA.

OT1meTka «2»:

- TOMYIIEHHI J1Be (1 0oJiee) CYIIECTBEHHbBIE OMUOKH B XOJI€: SKCIIEPUMEHTA, B O0BSICHEHUH, B 0(OPMIICHUU paOOTHI,
B COOJIFOJICHUH TTPABUJT TEXHUKH 0€30MaCHOCTH NP pabOTe C BEIIECTBAMU U 000PYJ0BaHUEM, KOTOPBIC YUAIIUICS HE
MO>KET UCTIPABUTH JIAXKE MO0 TPEOOBAHUIO YUNUTEJIS;

- paboTa He BBITIOJIHEHA, Y YYaIlleroCsl OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

4. Ouenka pedepara.

Pedepat oreHnBaeTCsI MO CIIEAYIOMIUM KPUTEPHUSM:

* coOmoieHre TpeOoBaHUM K €ero 0POPMIICHHIO;

* HCOOXOIUMOCTH M JIOCTATOYHOCTH JIJIST PACKPBITHS TEMbI IPUBEACHHOM B TEKCTE pedepara nHdopmaiuy;

* yMEHHE 00yJaronierocsi CB0O00IHO U3JIaraTh OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSITH CYTh 33/1aBaEMbIX WICHAMHU aTTECTAlMOHHONW KOMUCCHH BOIIPOCOB H
chOpMyIUPOBATh TOYHBIC OTBETHI HA HUX.

5. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OrMmeTka «5»:



- OTBET MOJIHBIM U MPaBWIbHBIN, BO3MOXHA HECYIIECTBEHHAs OIINOKA.

OT1MmeTka «4»:

- OTBET HEMOJIHBIN WIH IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

Ot1meTka «3»:

- paboTa BBHITIOJIHEHA HE MEHEE YEM HaIOJIOBUHY, TOMYIIEHA OJIHA CYIIECTBEHHAs OIKUOKA U MPU 3TOM JBE-TPU
HECYIIIECTBEHHBIE.

OT1meTka «2»:

- paboTa BBINIOJIHEHA MEHBIIIE YEM HAMOJOBUHY WJIU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK;

- paboTa He BBHITIOJTHEHA.

[Ipu onieHKe BHITIOJIHEHUSI MUCHbMEHHON KOHTPOJIBHOM pabOoThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €TUHOTO
oporpaduueckoro pexuma.

5.01eHKa TECTOBBIX padoT

TecTsl, cocTOAILIME U3 MATH BOIIPOCOB MOXHO HCIIOJIB30BATH MOCIE U3yUYEHHUS KaX10ro Marepuana (ypoka). Tect u3
10-15 BompocoB ucnoap3yercs il nepuogndeckoro KoHTposs. Tect u3 20-30 BompocoB HEOOXOAMMO UCTIOIB30BATh IS
UTOTOBOTO KOHTPOJIS.

[Ipu oneHHBaHUY UCTIOIB3YETCS CIEAYIOIAs IIKAJIA:

JUIS1 TECTA U3 MSTU BOIIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* OJTHA OIIMOKA — OIEHKA «4»;

* JIB€ OITMOKN — OIICHKA «3»;

* TPU OIITUOKH — OIICHKA «2).

Jnst recta u3 30 BOmpocoB:

* 25-30 nmpaBUIBHBIX OTBETOB — OLICHKA «5»;

* 19-24 npaBWIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 nmpaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIE |2 MpaBUIIBHBIX OTBETOB — OLICHKA «2».
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