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IosicHuTeIbHAA 3aNIUCKA.

[IporpamMma mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTpaMMBbI
OCHOBHOTO o0I11ero 00pa3zoBaHwus, MIPEICTABIICHHBIX B dI'oC 000,
¢ y4€ToM pacrpenenEéHHbIX MO KJaccaM MpPOBEpSAEMBIX TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBaTesIbHON IIPOrpaMMbl OCHOBHOTO oOmero oOpa3oBaHus
U JIEMEHTOB COJIEP’KaHUs, MPEJICTaBICHHBIX B YHUBEPCAIbHOM KOJU(PHUKATOPE MO XUMUH, a
TaKkK€ Ha OCHOBE (elepaabHON NpOrpaMMbl BOCHHMTAHMUS OOYyYarOIIMXCS MpHU TMOJIY4YEHUU
OCHOBHOTO 0011ero odpazoBanus u ¢ yuérom Konuenmuu npenoaaBaHusi y4eOHOTO IpeameTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBbIE 0011e00pa3oBarenbHble MporpaMMel (yTB. Pemenunem Kosnernn MunnpocBenieHus
Poccun,

Bxrnag xumum B JOCTHIKEHHE II€NIed OCHOBHOTO 00IIero oOpa3oBaHus OOYCIOBJIEH BO
MHOTOM  3HAa4eHMEM  XMMHMYECKOH  Haykh B  [IO3HAHUUM  3aKOHOB  TNPUPOJBbI,
B Pa3BUTUU MPOU3BOJUTEIBHBIX CHJI OOLIECTBA M CO3/JaHUM HOBOW 0a3bl MaTepualbHOMN
KYJIBTYpBI.

XuMHsT ~ KaKk  9JIEMEHT  CHCTEeMbl  €CTECTBEHHBIX  HAayK  pacHpoCTpaHWIIa
CBOE BJIMSHHUE Ha BCe 00JACTH UYEJIOBEYECKOrO CyIECTBOBAHMS, 3aJajla HOBOE BHJIEHHE MUpA,
cTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KyJIbTYpbl, HEOOXOAWMBIM YCIOBUEM >KU3HU
oO1iecTBa: 3HaHWE XUMMHU CITYKHUT OCHOBOW JIs1 (POPMHUPOBAHUS MUPOBO33PEHUS YEIOBEKA, €ro
IIPEJCTAaBICHUNA O MaTEpUAIbHOM €MHCTBE MHUpPA, BXXHYIO POJIb UTPAIOT (POPMUpPYEMBIE XUMUEH
IPEJCTAaBICHUS O B3aUMOIIPEBPAIICHUSAX HHEPrUUM M OO0 SBOJIIOLUM BEIIECTB B IPHUPOJE,
COBpEMEHHAsi XUMUS HalpaBjeHAa Ha pEIleHUE INI0OAJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeJ0BEUeCTBA — ChIPbEBOM, SHEPreTHYECKOM, MUIIEBOM M 3KOJIOTMUYECKOH Oe3011acHOCTH,
po0JIeM 3/paBOOXPaHEHMS.

B ycnoBusx BO3pacTarollero 3HAY€HUS XUMHUM B JKM3HM OOIIECTBA CYLECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOT0 00pa3oBaHus. B miaHe conuanu3anuy OHO SIBISETCA OJHUM U3
ycia0BUH (POPMUPOBAHUS UHTEIIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XHMHYECKHE 3HaHUS HEOOXOAMMBI sl HpUOOpeTeHHs
OOIIEKyIbTYpPHOTO  YPOBHS,  IO3BOJIAIOLIETO  YBEPEHHO  TPYAUTBCS B COLMyMeE
U OTBETCTBEHHO y4acTBOBAaTh B MHOTOOOpA3HON >KM3HHM OOIIECTBA, Ul OCO3HAHHUS BaXHOCTH
pa3yMHOIO OTHOIIECHHUS K CBOEMY 310pPOBBIO u 3I0pPOBBIO JIpYTUX,
K OKpYXaIoUeil NpUpoJHON cpeie, A TPaMOTHOTO NIOBEIEHUS IIPU UCIIOJIb30BAHNN PA3IMUHBIX

MaTepruajIOB U XUMHUYCCKHUX BCIUICCTB B MOBCEIHEBHOM JKM3HU.



XuMuyeckoe o0pa3oBaHHE Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHUS SIBISICTCS
0a30BbIM 110 OTHOUICHHIO K CHCTeME OOIIero xuMmuyeckoro ooOpasoBanus. I[lostomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peaiu3yeT MPUCYIIHE 001IeMy XUMHUYECKOMY 00pa30BaHUIO
KIIIOYEBBIE  LIEHHOCTH, KOTOpbIE€  OTPaXalOT  TOCYAApCTBEHHbIE, OOIIECTBEHHbIE U
WHIMBHIYAIbHBIE MOTPEOHOCTH. DTUM ONpEAETSeTCs CYIIHOCTh OOIIel crpaternu oOydeHus,
BOCIIMTAHUS U PA3BUTHUS 0OYJAIOUINXCS CPEICTBAMH YU€OHOTO TpeaMeTa.

Kypc xumum OCHOBHOM WIKOJIbI OPUEHTUPOBAH HAa OCBOEHHE OOYyYaroIIMMMCS OCHOB
HEOpPraHW4YeCKOU XUMUHA u HEKOTOPBIX MOHSTUI 51 CBEJICHUI
00 OT/IeNbHBIX 00BEKTAX OPTraHUYECKON XUMUH.

Crpykrypa coaepxaHus npeamera copMupoBaHa Ha OCHOBE CUCTEMHOIO MI0IX0/1a K €ro
U3YYEHHUIO. Conepxanue CKJIa/IbIBAETCSI u3 CUCTEMBI MNOHATUN
O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHCTEMbl TMOHATUH O XUMHYECKOH peakluu.
O6e 3Tu cuCTEMBI CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IMOCJIEI0BATEILHOTO Pa3BUTHS
3HAaHUW HAa OCHOBE TEOPETUYECKUX IMPEACTaBICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHS KaK OCHOBBI BCETO €CTeCTBO3HaHUsA, ypoBHs [lepnoanueckoro 3akona J[.M. MenneneeBa
KaK OCHOBHOTO 3aKOHA XUMUH, YUEHHUS
O CTPOEHHMH aTOMa M XMMHUYECKOMN CBSI3H, MPEJICTaBICHUH 00 3JIEKTPOIUTUYECKON JUCCOLUAIITN
BEILIECTB B pacTBopax. Teopernueckue 3HaHUSA paccMaTpUBarOTCS
Ha OCHOBE AYMIIMPUYECKHU TIOJTYYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO
oT OJIHOTO YPOBHS K JIpyromy, BBIIIOJIHSIS byHKkIun 00bsCHEeHUs
U TMPOTHO3UPOBAHMS CBOMCTB, CTPOEHHMS M BO3MOYKHOCTEH MPAKTHUYECKOrO0 NPUMEHEHUs
Y MOJIyYEeHHS U3Y4aeMbIX BEILLIECTB.

Takass opraHuzamus coiepXaHHsi MPOTrpaMMbl  CIOCOOCTBYET  MPEACTaBICHUIO
XUMHUYECKON COCTAaBIIAIONICH HAy4HOW KapTUHBI MUpa B JIOTUKE €€ CUCTEeMHON mpupojbl. Tem
caMbIM 00ecleynuBaeTCsi BO3MOXKHOCTh (OPMHPOBAHUS Yy OOYYarOMIMUXCS I[EHHOCTHOTO
OTHOLLIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HaHUs B Hayke. BakHO Takke 3aMETUTh, UTO
OCBOEHHME COJIEP)KAHUS Kypca IPOUCXOJUT C NPUBJIICUCHHEM 3HAHUM W3 paHee H3Y4YEHHBIX
KypCOB: «OKpy>KaroImun MHD», «buonorus. 5—7 KJIACChD)
n «Pusuka. 7 Kmaccy.

B cBs3u ¢ 9TUM Npu M3y4yeHHMM NpeaMeTa Ha YpOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
JOMUHHpYIOlIee 3HaYeHHe NpUoOpe Takue eI, Kak:

-opmupoBaHue UHTEJUIEKTYAJIbHO pasBUTOU JIMYHOCTH, TOTOBOM
K caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IMPHHATUIO pEIIeHUl, CIOCOOHOM

AalITUPOBATBHCA K 6BICTp0 MCHAKOIIHUMCA YCIIOBUSAM KU3HU;



-HAMpaBIECHHOCTh OOYYCHHS Ha CHUCTEMATHUYECKOE TMPHOOIICHHE OO0YJarOmnuXCs
K CaMOCTOSITEJIbHOM  II03HABATEJIbHOW JIEATEIbHOCTH, HAyYHBIM METOJaM  TO3HAHUS,
(hOpMHPYIOITUM MOTHBAIIMIO M PAa3BUTHE CTIOCOOHOCTEH K XHUMUM;

-o0ecrie4eHrne YCIOBHH, CIIOCOOCTBYIOIIUX TMPUOOPETEHUIO OOYUYaAIOIIMMUCS OIbITa
pa3HoOOpa3HOW JEATEIHbHOCTH, TMO3HAHUS W CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

-popMuUpOBaHHE YMEHUH OOBSICHATHL W OICHUBATH SIBICHUS OKPYKAIOIIETO0 MHpa
Ha OCHOBaHWU 3HAHUH W OTIBITA, MIOJTYICHHBIX IPH U3yUCHUH XUMUH;

-hopmMHpOBaHKE Y 00YUAIONIUXCSI TYMAaHUCTUUECKUX OTHOIICHH, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JI1 BBIPAOOTKH HKOJOTHYECKH II€JIECO00pa3HOro TMOBEJACHUS B OBITY U
TPYIOBOM NEeSITETHHOCTH B HEeTTX COXpaHEHUs CBOETO 3I0pPOBbsI
U OKPYXaIOIIEH TPUPOAHON CPEIbL;

-pa3BUTHE  MOTHBAIlMM K  OOY4YEHHWIO,  CHOCOOHOCTEH K  CAaMOKOHTPOJIIO
M CaMOBOCIIMTAHHWIO HAa OCHOBE YCBOCHHS OOINEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MTPOGUIIs M HAITPABJIICHHOCTH JAIBHEUIIIETO 00yUeHHS.

BocrnuTtaTenbHbli OTEHIMAT TPOrpaMMbl 3aKJII0UAETCS B!

-COBEpIICHCTBOBAHUN KOMMYHUKATUBHBIX HaBBIKOB, (JOPMHUPOBAHUU MO3HABATEIHHOTO
MHTEpeca K MpeaMeTy, GOPMUPOBAHUIO TO3UTUBHOTO BOCIIPHUATHS MIKOJbHUKAMU TPEOOBaHUHN U
MPOCHO YUHUTEIsA, MPUBIICUCHUIO UX BHUMAHUS K 00CYX1aeMOH Ha ypoke uHMOopMaIuu

-IPUBJICYCHUH BHUMAHUS y4YalIUXCS K LIEHHOCTHOMY acHEeKTy H3Y4YaeMbIX Ha YpOKax
SIBJICHUH, (POPMUPOBAHUH JIMYHOTO OTHOLIEHUS yJaluxcs K 00pa30BaHMIO KaK [IEHHOCTH

-COBEpPIICHCTBOBAHUU HABBIKOB CaMOCTOSITENILHOTO pelieHus po0OIeMBl,
COBEPIICHCTBOBAHUM MPAKTHUYECKUX HABBIKOB, YBAXXUTEIHHOTO OTHOUICHHUS K YYXXHUM HIESM,
apryMEHTHPOBAHUS U OTCTaWBaHUs CBOCH TOUKHU 3PEHUS.

OOmiee 4YKMCIO 4YacoB, PEKOMEHIOBAHHBIX JUISI M3y4yeHUs XUMHH, — 136 4Yacos:
B 8 kiacce — 68 4acoB (2 yaca B HeJIeN0), B 9 Kitacce — 68 yacoB (2 4aca B HEJIENIO).

Conepxanue o0ydyenus B 8 Kiacce.

[TepBoHauanbHBIE XUMUYECKUE TIOHSATHUSI.

[Ipenmer xumuu. Ponp XUMHHM B KU3HU yenoBeka. Tema u BemecTtBa. Duznueckue
CBOWCTBAa BemlecTB. ArperaTHoe cocrosiHue BemecTB. [loHATHE O MeToAax MO3HAHUS
B XUMHUH. XUMUS B cucTeMe HayK. YucTele BemecTBa u cmecu. CriocoObl pa3ieieHns cMecei.

ATOMBI W MOJEKYNbl. XUMUYeCKHEe dJeMEeHTbl. CHMBOJBI XUMUYECKHX D3JIEMEHTOB.

HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOHCKYHHPHOC YUYCHHC.



Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHast
Macca. MaccoBas 40151 XMMUYECKOIO 3JIEMEHTA B COCMHEHUH.

@u3nyecKkue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMUYeCKUue ypaBHeHUs. Kimaccupukanus XMMHYECKHX peakiuit
(coemuHEeHMS, pa3IoKEHUS, 3aMEICHHUs, OOMEHA).

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY/AOH, C MpaBuiIaMu paboThl
B Jabopatopuu u mnpuémamu oOpaiieHus ¢ Ja00paToOpHbIM OOOpPYIOBAaHUEM, HU3yUEHUE U
omnucanue (PU3NYECKUX CBOMCTB 00pa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOMIOACHHE (DU3UIECKUX
(nyaBneHue BOCKa, TassHUE JIbJIa, paCTHPaHUE caxapa B CTYINKE, KUIIEHWE U KOHJEHCALHs BObI)
U XUMHYECKUX (FOpEHHE CBEYH, NMPOKAIMBAHME MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C
KHUCTIOTOM) SIBJIIGHUH, HAOMIO/IEHWE U ONMHUCAaHUE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX PeakIuil
(paznokeHue caxapa, B3aMMOJEWCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus, pas3iioKeHHe
ruapokcuaa meau(ll) mpu HarpeBanum, B3ammoaelcTBHE kene3a ¢ pactBopoM conu menu(ll)),
M3Yy4EHHE CIOCOOOB pa3fiesieHns cMecell (C MOMOIIbI0 MarHuTa, (GuiIbTpOBaHKE, BbINIapUBaHUE,
TUCTUIUTSILMS, XpomaTorpadusi), NpoBEACHHE OYMCTKH IMOBAPEHHON COJM, HAOIMIOJEHHE U
ONMCAaHUE pEe3YNIbTATOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl,
CO3/ITaHNe MOJIeIeH MOJICKYJ (IIIapOCTEP KHEBBIX).

Baxwueiinme npeacTaBuTed HEOPraHMYECKUX BEIIECTB.

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3meMeHT M MPOCTOE BEILIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxkcuppl. [Ipumenenue KHCJIOPO/J1a. Crioco6bl MOJIy4ECHUS KHCIJIOpOJa
B J1a00opaTopuu U MpOMBINUIEHHOCTH. KpyroBopot kucinopoaa B nmpupojie. O30H — asioTpornHast
MoAU(pHUKAIUS KUCIOPOIa.

TemoBoit  >PdexT  XUMHUECKON  peakiuu, TEPMOXMMHUYECKHE  ypaBHEHUS,
9K30- ¥ SHJAOTEPMUUYECKHE peakuuu. TOMIMBO: yroiab U MEeTaH. 3arpsA3HEHUE BO3/lyXa, YCUICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemectBo. HaxoxzaeHue BoaopoJa B IMPUPOJE,
¢u3nyeckne W XUMHUYECKHE CBOICTBA, TNpPUMEHEHHE, CHocoObl moyydeHus. Kuciorsl
U COJIH.

Konmnuectso Bemecta. Mosb. MoiisipHas Mmacca. 3akoH ABOTajpo.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoKcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacwlienHbie
U HEHACBILIEHHbIE pacTBOpbl. PacTBOopuMMOCTh BelecTB B BoJe. MaccoBas JOJs BeIECTBa

B pacTBOpC. XHUMHUYECKHE CBOMCTBA BOJBI. OcnoBanus. Poib pacTBOpOB B TIpHUPOAC



U B KU3HU 4YesioBeka. KpyroBopoT BOJIbI B MpHUpOJie. 3arps3HeHrue NpupoAHbIX BoJ. OxpaHa u
OYMCTKA TPUPOJHBIX BOJI.

Knaccudukanuss Heopranudecknx coeauHeHnid. Okcunpl. Knaccudukamus OKCHIOB:
coJsieoOpa3yromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIE)
1 HecosieoOpa3zyronue. Homenkinatypa okcu10B (MeXAyHapoiHas U TpUBHANIbHAS ). DU3HUecKue
Y XMMUYECKHE CBOWCTBa OKCHAOB. [lomydeHne okcuaos.

OcHoBanms. Kraccudukaius OCHOBaHWH: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenxknarypa OCHOBaHUU (MexayHapoHas u TpUBHUAJIbHAS). Puznueckue
Y XMMHYECKHE CBOMCTBAa OCHOBaHUM. [TosryueHrne ocHOBaHMA.

Kucnoter. Knaccudpukammss  kucnmor. HomeHkmatypa KHCIOT — (MEXIyHapOIHAS
U TpuBHUaNbHas). OU3NYECKUE U XUMHUYECKHE CBOMCTBA KUCIOT. Psii aKTUBHOCTH METaJJIOB
H.H. bekerosa. Ilosydenune Kucior.

Conu. Homenknartypa cosneil (MexayHapoaHasi U TPUBUAJIbHASA).

du3nyYecKre U XUMUYECKre cBoicTBa cosei. [Tomydenne coneil.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COSTMHEHUH.

XWMHYECKUN HKCIIEPUMEHT: KadyeCTBEHHOE OIpPEICIICHHE COJEPKAHUS KHUCI0poJa
B BO3[yXe, IMOJIyueHUE, cOoOMpaHUE, paclo3HaBaHWE M H3YYEHHE CBOMCTB KHCIOpOJa,
HaOMOJIeHNEe B3aMMOJEMCTBUS BEIIECTB C KHUCIOPOJAOM U  YCJIOBUS BO3HHUKHOBEHUS
W TpeKpameHuss ropeHus (mokapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB W OIHCaHUE
UX CBOMCTB, MOJy4yeHHE, cOOMpaHue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB BOAOpOJa (TopeHue),
B3auMo/ieiicTBue Bogopoaa ¢ okcuaom meau(Il) (Bo3MokHO MCHONb30BaHNE BUIEOMATEPHAIIOB),
HaOmoieHue 00pa3loB BEIIECTB KOJUYECTBOM | MoOJIb, HCCIEIOBaHUE OCOOCHHOCTEH
pacTBOpPEHHUsI BEIIECTB C pa3JIMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIIEHHE PACTBOPOB C
OIpeIeIEHHON MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA, B3AMMOICHCTBUE BOABI C METAJNIAMU
(HaTpueM u KaybliieM) (BO3MOXHO MCIOJIB30BaHUE BUACOMATEPUATIOB), ONIPEICICHUE PACTBOPOB
KHCIIOT M IIeJ0Yel C TOMOINBI0 HHAWKATOPOB, HCCIEJOBaHHE OOpaslloB HEOPraHMYEeCKHUX
BEIIECTB PA3UYHBIX KIACCOB, HAONIOJICHUE HM3MEHEHMs] OKPACKHM HHAWKATOPOB B PACTBOPAX
KHUCTIOT | IleJiouei, n3yueHue B3aumoeiictsus okcuna meau(1l) ¢ pactBopoM cepHOi KUCIOTHI,
KHCIIOT € MeTaJllaMH, pEeakUUi HEeWTpaiau3alud, MOJy4eHHE HEepPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO METajula IPYIrUM W3 PAacTBOpa COJIM, PEUIEHUE HKCIEPUMEHTAIbHBIX 3aJa4
1o Teme «BaxkHelnme Ki1acchl HEOPraHUYECKUX COSCAMHEHUIN.

[lepuognueckuit  3akoH u llepuoguueckas cucremMa XUMHUYECKUX  DIIEMEHTOB
J.. MengaeneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC

pCaKkIuu.



[lepBble TONBITKM KiIAaCCHU(PUKAMU XUMHUYECKUX djieMeHTOB. [loHsTHE O Tpymnmax
CXOJHBIX 3JIEMEHTOB (ILIE€JOYHBIE U IIEJIOYHO3EMENIBHBIE METAJUIbI, TaJIOr€Hbl, MHEPTHBIC T'a3bl).
DeMeHTHl, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCUABI M THIPOKCHUIBI.

[lepnoguueckuit  3akoH. llepuogmyeckas  cucremMa  XMMHMYECKMX  DJIEMEHTOB
J.. MenneneeBa. KopoTkonepuoanasi u JuimHHONIEpHOAHAsE popmbl [leproqumueckoil CUCTEMBI
xumuueckux aneMeHToB J.M. MenneneeBa. Ilepumoaslt u rpymnmbl. DU3NYECKUA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne artoMoB. CoctaB aromubIx sep. W3oromsl. OnextpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XUMHUYECKHX AIeMeHTOB llepuonnyeckoil cuctemsl
J.1. Menneneesa. XapakTepucTuka XUMHUYECKOTO 2JIEMEHTa
1o ero noJioxenuto B [leproanueckont cucreme J1.M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS pajiiiyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METANINYECKUX
1 HEMETaJUIMYECKUX CBOICTB MO TpymnaM u nepuojam. 3HadeHue I[lepuoanueckoro 3akoHa u
[Tepuoanueckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKH U nipakTuku. J[.M. MeHeneeB — y4€HbIN U IpakIaHUH.

XuMHU4YecKasi  CBS3b. KoBanentnas  (momspHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX 311€MEHTOB. MIOHHAs CBA3b.

Crenenb  okuciieHHs. OKHCIHMTEIbHO-BOCCTAHOBUTENbHbIE — peakuuu. [Iponeccer
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHe OOpa3lOoB BEUIECTB META/NIOB U HEMETAJUIOB,
B3aMMOJICICTBHE THAPOKCUIA LIMHKA C PACTBOPAMU KHCIIOT W IIEJIOYEH, IPOBEJIECHUE OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX Peakiuil (ropeHue, peakuuu
Pa3oKEeHusl, COCUHECHHUS).

Conep:xanue o0yuenusi B 9 kiacce.

BemecTBo u xuMuueckas peakiusi.

[lepuognueckuit  3akoH. llepuoguyeckas  cuctemMa  XMMHUYECKMX  DJIEMEHTOB
JI.U. Menaeneea. CTpoeHne aTroMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XUMHUYECKUX
3JIEMEHTOB  NEPBBIX  TPEX  MEpUOAOB,  Kalusl, Kajdblud U  HUX  COCJAUHEHUI
B COOTBETCTBHM C TIOJIO)KEHHUEM »diJeMeHTOB B Ileprommyeckoil cuUCTEME M CTPOECHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BHUIBl XMMHMUYECKOM CBA3M. THUIIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTAUNIMYECKOW PEHMIETKHM W BHJA XUMHYECKOU

CBA3H.



Knaccudukanmuss ©u HOMEHKIATypa HEOPraHWYECKUX BEHIECTB (MEXIyHapOIHas
U TpUBHANIbHAsA). XHUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PAa3JIMYHBIM KJaccam
HEOPraHUYeCKUX COCAMHEHUHN, TeHETUYECKast CBSI3b HEOPTaHMUYECKUX BEILIECTB.

Knaccudukamuss XAMUYECKUX PEAKIMA 110 pa3IuYHBIM TMpU3HaKaMm (TI0  YHCITY
M COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(G(dEKTy, MO HU3MEHEHHIO
CTCTICHEW OKHWCIICHHS XHMMHYECKUX JJIEMEHTOB, 1O OOpPaTHMMOCTH, 10 YYacTHIO KaTaau3aTopa).
DK30- ¥ HJIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUSI.

[lonsTve o  ckopoctu  xuMuyecko  peaknuu. [lonstue 00  oOpaTumbIxX
U HEOOpAaTUMBIX XUMHUYECKUX peakiusxX. [IoHATHEe O TOMOTEHHBIX U T€TEPOTECHHBIX PEaKIIHSIX.
[Tonsatue o xumudeckoM paBHOBeCHU. DAKTOPHI, BIMUSIONINE HA CKOPOCTh XUMHUECKOW PEeaKIuu
1 TIOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIIEKTPOHHBII Oayranc
OKHCJIUTETbHO-BOCCTAHOBUTEILHOM pEaKInHn. CocraBneHue YpaBHEHUH
OKHCITUTEIFHO-BOCCTAHOBUTENLHBIX ~PEAKIM C HMCIOJIb30BAaHUEM METOJa DJIEKTPOHHOTO
OanaHca.

Teopust EKTPOJTUTHYECKON AUCCOUALIMH. DJIEKTPOJIHUTHI U HE IEKTPOTIUTHI. KaTnoHBI,
QHUOHBI. MeXaHu3M JHCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BHJIAMHU XUMHUYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakun nonHoro oOMeHa. YcnoBus NMPOTEKaHUs PEaKIMii HMOHHOTO OOMEHa, TOJIHbIE U
COKpAaIllEHHbIE ~ HMOHHBIE  YPaBHEHHS  PEaKIUH. CBoiicTBa  KHCJIOT,  OCHOBAaHUH
U coJiell B CBETE MPEeICTaBICHHM 00 3EeKTPOIUTHYECKON auccoruaniy. KauecTBeHHbIE peakiuu
Ha oHbL [loHsTHE O TUIIpOIN3E CONEH.

XHUMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHUE C MOJEISAMHM KPHUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMeTayuloB (rpadura U ammasa), CJIOKHBIX BEIIECTB
(xopuaa HaTpusi), HCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakluud OT
BO3JICHCTBUSL PA3IUYHBIX (PAKTOPOB, UCCIECIOBAHHUE IIEKTPOIPOBOIHOCTA PACTBOPOB BEIECTB,
npoiiecca JUCCOIMAluU KHCJIOT, nienoyei
u coieil  (BO3MOKHO  HCIIOJIb30BaHME  BHUAEOMATEpUAIOB),  MPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKaHUs peakiuii MoHHOro oOMeHa (oOpa3oBaHME Ocajka,
BBIZIETICHWE  raza, oOpa3oBaHHME  BOJBI),  OMbBITOB,  WUIIOCTPUPYIOIIUX  MPUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKkIuil (TOpeHHe, peaklud pa3iokKEeHUs, COSAMHECHHS),
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C TOMOLIbI0 KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4.

Hemertannsl 1 uX COeIMHEHUSL.



OOmiast xapakTtepucTUKa rajgoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC
crerieHu okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa (B3aMMOJCIHCTBHE C METaUIaMH, HEMETAJUIAMH,
miesnioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XMUMHYECKHE CBOWMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOPOBOJOPO/IAa HA OPraHU3M YeJIOBeKa. BaxkHeine XJ10puabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctrka >1eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCICHMUSL.

CrpoeHne u (QU3MYECKHME CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpHI.
AmoTponHbeie MOTU(MUKAIIUN KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBa cephl. CepoBOIOPOI,
CTpOEHHUE, ¢buznyeckue U XUMHUYECKUE CBOIICTBa. Oxcuppl cepbl
KaK MpPEICTaBUTENN KHUCIOTHBIX OKcuJoB. CepHas KucioTa, (U3NYECKHE U XHUMHUYECKHE
cBoiicTBa (OOIIME Kak TPEICTABUTENs Kiacca KHUCIOT M crhenududeckue). XUMUYECKUE
peakiuu, Jiexallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a TMOJydyeHUs CEepHOM KHCIOTHI.
[Ipumenenne. Conu cepHOM KHUCIIOTHI, Ka4eCTBEHHAs peakmus Ha cyiabdar-uoH. Haxoxmenue
ceppl M €€ COEOUHEHMM B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpembl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCICHHUSL.

A30T, pacnpocTpaHeHue B Npupoje, Gpusndeckue u XxuMmudeckue cBoiictBa. Kpyrosopot
a3ota B Mpupoie. AmMMHAK, ero ¢uU3MYecKkhe M XUMHYECKUE CBOMCTBa, MOJIydCHHE H
npumeHenne. Conu aMMOHUS, HMX (U3MYECKUE U XUMHUYECKHE CBOMCTBA, MpPUMEHEHUE.
KauectBennas peaxus Ha HOHBI aMMOHHSL. AzoTHas KHCJIOTA,
e€ nmony4yeHue, GU3NYECKHe U XUMUUYECKUE CBOICTBA (00IIME KaK MPEACTaBUTENS Klacca KUCIOT
u crneuuduueckue). Vcnonp3oBaHuE HUTPATOB U COJIEH aMMOHHS B KayeCTBE MUHEpPaIbHBIX
ynoopenuii. XumMuueckoe 3arps3HeHne OKPYKaloIlel cpelibl COSMHEHUAMH a30Ta (KHUCIOTHBIE
TIOK]T, 3arpsi3HEHUE BO3/AyXa, IOYBHI U BOJOEMOB).

docdop, amtorponHsle Mogudukanuu pochopa, Gusnueckre U XUMUYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopnast kucnota, Gpusnueckue U XUMUUECKUE CBOICTBA, MOyYEHHE.
Hcnonb3oBanue ¢pochaToB B KaUeCTBE MUHEPATIbHBIX yI00OpEHUH.

OOmas xapakrepuctika 31eMeHTOB IVA-rpynmnel. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTEePHbIE CTENIEHU OKUCIICHMSL.

VYraepon, amoTponHble MOAM(UKALMY, PAaCHpOCTpaHEHUE B HpUpoje, (pU3HUECKUe U

XUMUYeckue cBoicTBa. AxcopOmus. Kpyrosopor yriepona B mpupoae. OKcuasl yriepoja, ux



¢u3nyeckue M XUMHUYECKHE CBOMCTBA, NEMCTBME HA HKUBBIC OPraHMU3MBI, IOJIy4YeHHE U
IpUMEHEHHE. DKOJOTMYecKHe NpoOieMbl, CBsi3aHHbIE C okcuaoM yriepona(lV), rumoresa
rJ1I00aIbHOTO TOTEIJICHUS KJIMMAaTta, MapHUKOBBIA 3(PQeKT. YTojbHas KUCIOTa U €€ CONH, MX
¢u3nveckue M XMMHUYECKHE CBOWMCTBA, MOJydeHHWE W NMpHMeHeHHe. KauecTBeHHAs peakiusi Ha
kapOonar-uoHbl. cmosb3oBanue kapOoHATOB B OBITYy, MEAWIMHE, NPOMBIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILECTBAX KaK O COEAMHEHHUSX Yriepoja
(meran,  93TaH, OTWUJEH,  AaUETWIEH, JTaHOJ,  [JIMLEPUH,  YKCYCHas  KHCIIOTa).
Nx coctaB u xumuyeckoe crpoeHue. [loHaTHe 0 OMOJIOTHYECKH BaKHBIX BEILECTBAX: JKHUpaXx,
Oenkax, yriaeBojJax — M UX pOJIM B KM3HU YejoBeka. MaTepuaabHOE €MHCTBO OPraHUYEeCKUX U
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usmueckne M XWMHUYECKHE CBOMCTBA, MOJIyY€HHUE M MPUMEHEHHE.
Coenunenus kpemHHss B mnpupone. OOmue mnpexacraBieHuss 00 oxcuae KpemHus(IV)
U KpeMHHEeBOU KucioTe. CUITMKAThl, UX UCIOJIb30BaHUE B ObITY, MEIUIIUHE, TPOMBIIIJIEHHOCTH.
Baxkneiiinie cTrpouTeNbHbIE MaTepUalbl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, >Kene300€TOH.
ITpo6aembl 6€3011aCHOTO UCHOIB30BAHUS CTPOUTEIBHBIX MaTEPUANIOB B IOBCEIHEBHON )KU3HH.

XUMHUYECKUN SKCIICPUMEHT: W3YYCHHE OOpa3I[OB HEOPTaHWMYECKHX BEIIECTB, CBOWCTB
COJISTHOM  KMCJIOTHI, IIPOBE/ICHUE Ka4eCTBEHHBIX  peakuuii  Ha  XJIOPHUI-HOHBI
U HaOMIOZeHHWE TMPU3HAKOB HX  NPOTEKaHMs, ONBITHl, OTpaxKarolme (QuU3NUECcKHe
U XUMHUYECKHE CBOWCTBA TaJOI€HOB M HX COEIUMHEHMH (BO3MOXKHO MHCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3liaMH XJIOPUIOB (TaJOreHUI0B), O3HAKOMIIEHHE C
oOpasumamMu cepbl U €€ COEAMHEHUSMHM (BO3MOXXHO HCIOJb30BAHUE BHUJEOMATEPUANIOB),
HaOroieHue mpouecca oOyrJIMBaHUS caxapa IOJA JEeWCTBUEM KOHIEHTPUPOBAHHOW CEepHOMU
KUCJIOThl, H3y4eHHE XUMHUYECKUX CBOWCTB pa30aBICHHOM CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyiabhaT-uoH M HaOmoJeHHe Npu3Haka e€ MpOoTeKaHMs,
O3HAKOMJIEHUE C buznyeckumMu CBOWCTBaMH a3ora, ¢dochopa
U UX COEAMHEHUH (BO3MOXHO MCIIOJIb30BAaHHE BHJEOMATEPHAIIOB), 00pa3lamMu a30THBIX
u (ochopHbIXx ynoOpeHu#, mnojgydeHue, coOMpaHHe, paclio3HaBaHME U H3YyuyeHHE CBOWCTB
aMMMaKa, TIIPOBEJCHHE KayeCTBEHHBIX peakuuii Ha HMOH amMMoHus U  (¢ocdar-uoH
U W3y4EHHE IPU3HAKOB MX IPOTEKaHMs, B3aUMOACHCTBHE KOHIICHTPUPOBAHHOM a30THOM
KHUCIOTBl C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUAIOB), H3Y4YE€HHE MoJesei
KPUCTANIMYECKUX PEIETOK anmasza, Trpadura, QynaepeHa, O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPONCTBOM MpPOTHBOIasa,
NoJIydeHue, cobupaHue, pacro3HaBaHUE W M3y4eHHE CBOWCTB YTJIEKHCIOTO ras3a, MpoBeAECHUE

Ka4CCTBCHHBIX peaKuHﬁ Ha Kap6OHaT " CHUJIMKAaT-UOHBI U U3YYCHHUC IMPU3HAKOB UX IMPOTCKAHUA,



03HAKOMJICHHE C MPOJYKIMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o teme «BaXHeNne HeMETaJUIbl U UX COETUHEHUS.

Mertaibl ¥ UX COETUHEHUS.

OO0mast xapakTepUCTHKAa XWMHUYECKHX DJIIEMEHTOB — METAUIOB Ha OCHOBaHUH
nx mnojoxeHus B Ilepuoguueckon cucreme xumudeckux dnemeHtoB .M. Menneneesa
u crpoenust aromMoB. CTpoeHwe MeTaioB. MeTrauimueckas CBsSI3b M METaJUIMYecKas
KpUCTAJUTHYECKasi peméTka. DJIEKTPOXUMUYECKUN Psiji HANPsHKEHUH MeTamuioB. Ousnyeckue u
XUMUYECKHE CBOMCTBA MeTaiioB. OO0mIue crnocoObl moxydeHuss MetayioB. [lousTue o koppo3uun
METaJJIOB, OCHOBHBIE CHOCOOBI 3almUTBl MX OT Koppo3uu. CnnaBel (CTajlb, YYryH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lemounble MeTaIbL: MOJOXKeHne B [lepuonnyueckoi cUCTeMe XUMUYECKUX DJIEMEHTOB
JI.1. MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXJCHHE B Ipupoje. PU3NdecKue U XUMMUYECKUE
CBOICTBa (Ha npuMepe HATpUs u KaJIns). Okcuipt
Y TUAPOKCHU]IBI HATpusl U Kanwsl. [[puMeHeHHe MeT0YHbIX METAJIJIOB U UX COCTUHEHUH.

[[lennoyHO3eMENbHBIE METAUIBI MAarHuid W KalblLMi: ToJIokeHne B llepmoamyeckoit
cucteMe xumuueckux oanemeHToB J[.MI. MeHneneeBa, CTpoeHME HMX aTOMOB, HAXOXKJECHUE
B npupoje. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MarHus U Kajablus. BaxkHelmme coequHeHus
KaJIBIMS (oxcup, TUAPOKCH]I, COJIN). JKécrrocTh BOJIBI u CIIOCOOBI
€€ yCTpaHEHHS.

AmomuHuii: mnonoxxenue B Ilepuogumyeckoil cucTeMe XMMHUYECKHX DJIEMEHTOB
JI.U. MenpeneeBa, CTpOEHHE aToMa, HaxoxiaeHue B mpupone. dusmyeckue M XUMHUYECKUE
CBOCTBa amOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCHA U THAPOKCUAA aTIOMUHUSL.

Kenezo: mnonoxenune B Ilepmoanueckoil cucTeMe  XMMHUYECKHX  DIIEMEHTOB
JI.1. MenpeneeBa, CTpOEHHE aTroMa, HaxoxiaeHue B mnpupone. dusmyeckne M XUMHUYECKUE
cBoiicTBa xene3a. Okcuapl, ruapokcuabl u conu xeneza(ll) u xenesa(Ill), ux cocras, cBoiicTBa
U MOJy4YECHHE.

XUMUYECKUN OSKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpa3llaMd MeTauioB M  CIUIaBOB,
UX (QU3NYECKUMH CBOICTBaMH, W3Y4YE€HHE pPE3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO
WCIOJIb30BAHME  BUJEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHAA  KalbIUs
U HATpUsi C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUAJIOB), HCCIENOBAHUE CBONCTB
XKECTKOW BOJbI, Mpolecca TOPEHUs Kele3a B KHUCIOpPOoJe (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUANIOB), TMPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pEaKIUil Ha HOHBI (MarHus,
Kanmplus, amoMuHus, u1uHKa, okene3a(ll) wu  xemeza(Ill), wmemu(Il)), ©HabGmronEeHUE
Y ONMCAHUE MPOILIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpUsl, KK U KajdbLUs (BO3MOKHO

HCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB), HUCCIICAOBAHUC aM(pOTepHLIX CBOICTB rHapOoKCHUIa



ATIOMUHUS u TUAPOKCH]IA [IUHKAa, pelieHue AKCIIEPUMEHTAIIbHBIX 3a1a4
1o TeMe «BaxHeWIne MeTaibl U X COCIUHEHUSD.

XHUMHUA U OKpYKaroLias cpena.

HoBeie marepuansl u TexHOJIOTMU. BeliectBa W Marepuaibl B MOBCEIHEBHOW KU3HU
YyeloBeKa. XUMUS U 3/10poBbe. bezonacHoe UCmoIb30BaHNE BEIIECTB U XMMUYECKUX PEAKIN B
ObiTy. IlepBas MOMOIIP MPH XUMHUYECKHX O0KOTax M OTpaBIeHUSX. OCHOBBI JKOJIOTHYCCKOMN
rPAMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOMICH cpeasl (MpeAesibHast JI0MmycTUMast
koHreHTpanus Bemects — [1JIK). Pons xuMun B permeHnn 3K0JI0rHYECKUX MpoOIIeM.

[IpupoaHbIe UCTOUYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), TPOTYKTHI HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILJIEHHOCTH.

XUMUYECKUN OSKCIEPUMEHT: U3ydyeHUue oO0pas3loB MaTepHalioB (CTEKIO, CIUIaBbI
METAaJIJIOB, MIOJTUMEPHBIC MaTEPHAIBI).

Ilnanupyemble pe3yabTaTbl OCBOCHUS MPOTPAMMBI 10 XMMHU Ha YPOBHE OCHOBHOTO
o01rero 0Opa3oBaHUsL.

N3ydyeHne XumMuum Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHMsI HampaBiIeHO Ha
JNOCTHXKEHHE OOyYaroIMIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX W MPEAMETHBIX pe3ylbTaTOB
OCBOEHHS y4EOHOTO TIPEeIMETA.

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOTIO 00IIero o0pazoBaHUs
JOCTUTAKOTCS B X0Jz1e o0yueHus XUMUHU B €MHCTBE yueOHOU
U BOCIUTATEIBHOM JEATEIBbHOCTH LIKOJbl B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHM, THPUHATHIMU B OOIIECTBE
MpaBUJIaMU U HOPMaMH IOBEJICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLIMATTU3alUU 00yJarOINXCs.

JIM4HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA
CUCTEMOM NMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACUIMPEHHUE OIbITa JEATEIbHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTprOTHUYECKOTO BOCIUTAHUS:

LIEHHOCTHOTO  OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4dyHOMY HaCJE€IUIOTBOPYECKOM MW  JAPYrUX BHUJAX JI€ATEIbHOCTH, TOTOBHOCTHU
K Pa3HOOOpa3HON COBMECTHON JIESITENbHOCTH TPHU BBITIOJHEHUH Y4YEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBIMOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHUIO u B3aMMOTIOMOLTA B nporecce
9TOM y4eOHOW JeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEACHHE U TOCTYIKH
CBOMX TOBApHIlEH C NO3WLMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS

MOCJIeACTBUN MOCTYIIKOB;



3) LEHHOCTU HAy4YHOI'O [TO3HAHUS:

MHUPOBO33PEHUYECKUX  IPEACTABIEHUN O BELIECTBE UM  XUMHMUYECKOM  pPEaKLMH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHUs HAyKd M COCTABIISIIOIIMX OCHOBY
JUIs TOHMMAaHMsI CYIIHOCTM HAy4YHOM KapTUHbl MHpa, HpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTUS MPUPOJBI, B3aMMOCBA3SIX UEJIOBEKAa C MPUPOAHON CpeaoH,
O POJIM XMMHUHU B IO3HAHUM ITHUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHBIX ~ MOTUBOB, HAlpaBJICHHbIX HAa  [OJIY4YE€HHWE HOBBIX  3HAaHUU
10 XUMUU, HEOOXOIUMBIX JJ1s1 00OBSICHEHUS HAOII01aeMbIX IIPOLIECCOB U SBJICHUM;

IT03HABATENBHOM, nH(OPMALIMOHHOU u YUTATENBCKON KYJIbTYPBI,
B TOM UYHCJE€ HaBBIKOB CaMOCTOSITEIbHOM pPAa0OThI € YueOHBIMM TEKCTaMH, CIPaBOYHOMN
JUTEPaTypOM, TOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJIOTHUI;

uHTEpeca K  OOydYyeHHI0O M [O3HAHMIO,  JIIOOO3HATEIbHOCTH,  TOTOBHOCTH
U CIOCOOHOCTM K caMO0OOpa3oBaHMIO, MPOEKTHOW W HCCIENOBATENIbCKON JAESITeIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIIPaBJIEHHOCTH U YPOBHsI 00y4Y€HHUS B aibHeHIIeM;

4) popmMHupoBaHUS KYIbTYPHI 310POBbS:

OCO3HAHMs LIEHHOCTH JHU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 3JI0POBBbII 00pa3 JKWU3HU, OCO3HAHUS MOCIEACTBUI M HENPUATHS BPEAHBIX
MpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOIOACHUS
IpaBUI O€30IIaCHOCTU IpHU OOpallleHMM C XMMHUYECKMMH BELIECTBAMU B OBITY U pealbHOMN
KHU3HU;

5) TpyaOBOIrO BOCIIUTAHMS:

HHTEpeca K MPaKTHYECKOMY U3y4eHUIO podeccuil 1 TpyJa pa3iuyHOro pojia, yBaKeHUe
K TpyAy M pe3yiabTaTaM TpPYyJIOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUs
IPEIMETHBIX 3HAaHUM 1O XUMHUHM, OCO3HAHHOI'O BbIOOpAa WHAMBUIYAJIBHOW TPAaEKTOPUHU
IPOJOIKEHUS oOpa3oBaHus c yuéToM JUYHOCTHBIX UHTEPECOB
U CHOCOOHOCTM K XHMMMH, OOIIECTBEHHbIX HHTEPECOB U IMOTpPeOHOCTEH, yClenrHon
npo(ecCUOHAIBHON ~ JEATENIBHOCTH U Pa3BUTUS  HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
aJlanTHpOBaThCs B MPO(eCcCHOHANBHOM cpefe;

6) PKOJIOTMYECKOT0 BOCIIUTAHUSA:

9KOJIOTUYECKH Le1eCO00pa3HOro OTHOIIEHUS K TNPUPOAE KaK MCTOUYHUKY JKU3HHU
Ha 3emiie, OCHOBE €€ CyLIeCTBOBAaHUS, IOHUMaHMs IIEHHOCTHU 3J0pOBOr0 U Oe30macHoro oopasa
KU3HH, OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY ¢buznyeckomy
U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHMsS LIEHHOCTH COOJIIOZCHUs MpaBUi 0e30MacHOro
MOBEJICHUsT Tpu padoTe C BEUIeCTBAaMH, a TaKKe B CUTYalMsIX, YrPOXKAIOIUX 3J0POBBIO

M JKU3HMU JIIOJIEH;



CIOCOOHOCTH  MPUMEHATh  3HAHMA,  TOJydaeMble  TpU  HM3YYCHUH  XUMHH,
JUIsL PELICHMs 3a/1ad, CBSI3aHHBIX C OKPYKAIOLIEH INPUPOJHOM CPENOW, MOBBILIEHUS YPOBHS
9KOJIOTUYECKON KYJIBTYpHl, OCO3HAHUS TJIO0AJIBHOTO XapakTepa 3KOJOTMYECKHX MpolieM
U IyTel UX peleHusl HOCPEACTBOM METOJI0B XUMUM;

9KOJIOTMYECKOTO MBIIUIEHUS, YMEHHS pPYKOBOJCTBOBATbCSI MM B I103HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

MeranpeamerHble pe3yabTaThl. B cocraBe MeTanmpeIMETHBIX pPe3Y/IbTaTOB BbLAEISIOT
3HaYUMBbIe I (POPMHUPOBAHUS MHUPOBO33PEHUS OOIIEHAyuyHble MNOHATHUS (3aKOH, Teopus,
MPUHIINI, TUNO0TE3a, (PAaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIp.), KOTOPbIE HUCIIOJIB3YIOTCS B
€CTECTBEHHO-HAY4YHbIX y4eOHBIX npeaMeTax u MIO3BOJISIIOT
Ha OCHOBE 3HAHMU W3 3TUX NPEeAMETOB (POpPMHPOBATH MPEJCTABIECHUE O LIEJIOCTHOM HAaydyHOU
KapTUHE MUpa, U YHUBEpcajbHble y4eOHbIE IeHCTBUs (TIO3HABAaTEIbHbIE, KOMMYHUKATHBHBIE,
pErylnaTUBHbBIE), KOTOphle oOecnedynBaroT (POpMHpPOBAHHE TOTOBHOCTU K CAMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYILECTBICHHIO Y4eOHOM JedaTeabHOCTH. MertanpeaMeTHble pe3ylbTaThl
OCBOEHHUSI 00pa30BaTEeNbHOM MPOrpaMMbl M0 XUMHUHU OTPa)KalOT OBJIAJICHUE YHUBEPCATIbHBIMU
[TO3HABATENIbHBIMU IEHCTBUSAMH, B TOM YHCIIC:

1) 6a30BBIE JOTUYECKUE TECHCTBHUS:

YMEHHE HCIOJIb30BAaTh NPUEMBI JIOTMYECKOTO MBINUICHUS INPU OCBOCHUM 3HAHUM:
pacKkpelBaTh CMBICA XMMHUYECKMX HOHATUH (BBLOCHATH MX XapaKTepHbIE IPHU3HAKH,
YCTAQHAaBJIMBAaTh  B3aUMOCBSI3b €  JPYIMMHM  IOHATUSAMM),  MCIOJIb30BaTb  MOHSATHSA
Ui OOBSCHEHHUS OTHENbHBIX (AKTOB U SIBICHMH, BBIOMpPATb OCHOBAHMS M KpPUTEPUU
U KIacCU(UKALMM XMMHUYECKHX BEUIECTB M XMMMUYECKMX peakluil, ycTaHaBJIMBaTh
IIPUYMHHO-CICICTBEHHbIE CBSI3U MEXKIY OOBEKTaMM U3y4EHHUs, CTPOUTh JIOTUYECKUE
paccyxJaeHus  (MHAYKTHBHbIE,  JEIyKTHBHblE, [0  aHAJOTHUH),  JeJaTb  BBIBOJBI
U 3aKJIFOUEHUS;

YMEHHE IIPUMEHSTD B pouecce MIO3HAHUSA HIOHSTHS (npenMeTHbBIE
U MeTalmpeJMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEJIM, HCIOJIb3yeMble B XUMHH,
IpeoOpa30BbIBaTh IIMPOKO MPUMEHSIEMbIE B XMMHMU MOJICJIbHbIE NPEACTABICHUS — XUMHUYECKHI
3HaK (CHMBOJI 3J€MEHTa), XMMHUeckass (opMyna U ypaBHEHHE XUMHUYECKON peakuuu — IMpH
peleHnH yueOHO-1I03HaBaTeNIbHBIX 3a/1a4, C YIETOM 3THUX MOJICJIbHBIX MPE/ICTaBICHUIN BBISBIATDH
U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIECTB U
XUMUYECKUX pPEeaKuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U
IIPOTUBOPEUNS B M3Yy4aeMbIX IpolLieccax WM SBICHUSAX, MPEANaratb KpUTEPUU IJIs BBISBIICHUS

OTHUX BaKOHOMepHOCTCf/'I u HpOTHBOpG‘-IHﬁ, CaMOCTOATCIIBHO BBIGI/IpaTB croco0 peaicHus y‘-IeGHDfI



3aJaud (CpaBHHUBATh HECKOJBKO BapHaHTOB peEIICHUs, BHIOMpATh Hambosiee MOAXOIIUNA C
Y4ETOM CaMOCTOSATEIbHO BbIAEIECHHBIX KPUTEPUEB);

2) 0a30BbIC UCCICAOBATEIIBCKUC JCHCTBUS:

YMEHHUE HCII0JIb30BaTh MOCTABJICHHBIC BOIPOCHI B KA4eCTBE MHCTPYMEHTA IMO3HAHHS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJCHUI;

npuOOpEeTeHNE OMBITAa 1O IUIAHUPOBAHHUIO, OPTraHU3AalMUd U TPOBEICHHUIO YYEHUYECKUX
HKCTIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0JI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3yibTat, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISTh OTYET O MPOAETaHHOM padoTe;

3) pabora ¢ unpopmaruei:

YMEHHE BBIOMpaTh, AaHAIM3HPOBATH W HMHTEPIPETHPOBATh HH(POPMAIUIO Pa3IUIHBIX
BUJOB U (OPM TPENCTABIICHUS, IMOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-IIOIMYJISIpHAS
JTUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpPaBOYHBIE TIOCOOHs, pecypchl HWHTepHeTa),
KPUTHYECKH OI[CHUBATH MIPOTHBOPEYNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH pa3IUUYHbIE METObI U 3aIIPOCHI MIPH MOUCKE U 0TOOpe HHPOpMALUK U
COOTBETCTBYIOIIUX JTAaHHBIX, HE0OXO0IUMBIX TUISt BBITIOJTHEHUSI y4eOHBIX
M TO3HABaTeNbHBIX 3a7ad OMNpEeAeNEHHOr0 THUMA, MPHOOpEeTeHHe OmbiTa B  00NacTu
UCIOJIb30BaHUs HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJaJeHUE KYyJIbTYpOil
AKTUBHOTO HCIIOJBb30BAaHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh
ONTUMAJBbHYI0 (GOpMYy MpelcTaBieHHUs] WHGOPMalUUu U WIUIIOCTPUPOBATH pelllaeMble 3aaud
HECJIOKHBIMU cXemamu, JarpaMMamH, JIpYTUMH dhopmamu rpaduxu
U UX KOMOMHALMSIMU;

yMEHHE UCII0JIb30BATh u aHAJIM3UPOBATH B rporecce yueOHOU
U UCCIIEJIOBATEILCKON NEATEIbHOCTH MH(POPMAIMIO O BIMSHUM MPOMBIILICHHOCTH, CEIBCKOTO
XO03sICTBa M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH MPUPOIHON CPEIbL;

Y  oOyuaromerocs ~ Oynyr  chOpMHUpOBaHBI  CIENYyIOIIME  YHHBEpPCAIbHbBIC
KOMMYHHKATHUBHBIE ICHCTBUS:

yMEHHE 3a/laBaTh BOINPOCH (B XoA€ Auaiora W (WIM) JAUCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIUPOBATh CBOM TPEAJONKEHHS OTHOCUTENBHO BBIOJHEHUS
NPEUI0KEHHOHN 3a1auH;

npuoOpeTeHHe  OMbITa MPE3EHTAllMd  PE3YyJIbTAaTOB  BBINOJIHEHUS  XUMHUYECKOTO
SKCTepUMeHTa (JJabOpaTOPHOTO OINbITa, J1a0OpaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB

BEIIECTB, YU€OHOTO MPOEKTA);



3aMHTEPECOBAHHOCT B~ COBMECTHOM €O  CBEPCTHMKAaMU  IIO3HABaTEJIbHOM
U MCCIIEN0BATENbCKON AEATEIbHOCTU MPU PELICHUN BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE yuyéTa
oOIMMX MHTEPECOB M COTIACOBAHMS MO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
ITYPMBID», KOOPAWHAIIHS COBMECTHBIX NeNcTBU, onpezeneHue KpUTEPUEB
I10 OLIEHKE KayeCcTBa BBIIIOJIHEHHON pabOThI U APYyTrue);

VY obyuaromerocss OyayT copMHUpOBaHBI CIEAYIONINE YHUBEPCAJIbHBIC PETYJISTHBHBIC
JIEUCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LEeIH ACITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHUPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JI€ATEIbHOCTb, BBIOMPATH
HaubOonee d¢¢eKTuBHbIE CHNOCOOBI  pemieHus y4eOHbIX M IO3HABaTENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JEHCTBHM IpU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAaHMHA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIHUIX, OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOTO Pe3yNbTaTa 3asiBICHHOM 1IEeJH;

YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPE/AIaraeéMble B YCIIOBUU 3aJaHU.

IIpenmeTHble pe3yabTaThbl OCBOCHHS MPOrpaMMbl 10 XHMHUHU Ha YPOBHE OCHOBHOI'O
o01rero oOpa3oBaHUsL.

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB MO OCBOEHHUIO O0O0S3aTENBHOTO COAEPIKAHMS,
YCTAaHOBJICHHOTO JITaHHOW TPUMEPHOM pabodeid TPOrpaMMON, BBIACISIOT: OCBOCHHBIC
0OyJarOIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JCUCTBHUH, crnenupuyecKue s
npeaMeTHoil obnactu «XHUMHUS», BBl JESITENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETAIHH, TPeoO0pa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalIUsX.

K xoniy obydenus B 8 kimacce y oOyuaromerocss Oyay chopMHUpOBaHBI CIEAYIONINE
MpeIMETHBIEC PE3YIbTAThI IO XUMUHU:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATUH: aTOM, MOJIEKY/Ia, XUMHUYECKH
AIIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (omHOpOTHAS
Y HEOJIHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJIIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs ~ Macca, MaccoBas  JIOJi1  XMMHYECKOrO  DJIEMEHTa
B COCJMHEHHUHU, MOJIAPHBIA 00BEM, OKCU, KUCIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPHUIIATETLHOCTS,
CTENEHb OKHUCIICHUS, XUMHUYECKasi peaklus, KIacCU(pUKalUs peakiyil: peakluu COoeIuHEeHus,
peaKkIMU pPa3lIOKEHUs, PEaKIMM 3aMelleHUs,, peakuuu OOMEHa, HK30- MU IHAOTEPMHUECKHE
peakuuu, TeroBo >(PQeKT peakuuu, SAPO aroma, >JICKTPOHHBIN CioM aToma, aToMHas
opburanb, paauyc aToMa, XMMHYECKas CBA3b, HOJSpHAs U HEMoJIApHas KOBAJIEHTHAas CBS3b,
WOHHAsi CBs3b, WOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHas

KOHI_ICHTpaI_[I/ISI) B PaCcTBOPCE;



WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHSATUH U TMPUMEHSTh
9TH TOHSTHUS MIPHU ONMKUCAHUU BEILIECTB U UX IIPEBPAILICHHUI;

WCIOJIb30BaTh  XMUMHYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (OpPMYNI  BeEIIecTB
Y YPAaBHEHUM XUMHMYECKUX PEAKIINI;

ONPENENsATh BAJIEHTHOCTh ATOMOB DJJIEMEHTOB B OHHApHBIX COCAMHEHHSX, CTEICHb
OKUCIICHUSI ~ DJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,  IPUHAUICKHOCTh  BEIIECTB
K ONPEIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMyliaM, BUJ XUMUYECKOU CBsI3M (KOBAJICHTHAS U
WOHHAs1) B HEOPraHUYECKUX COCTMHECHUSX;

packpsiBaTh cMmbici [lepuommueckoro 3akona J[.M. MeHneneeBa: JeMOHCTPUPOBATH
TMOHUMAaHUE MePUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB
OT uX moJiokeHus: B Ilepuomnueckodt cucteme, 3aKOHOB COXpPaHEHHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHMs, 3aKOHa ABOrajpo, OIHMCHIBATh
M XapakTepu3oBaTh TaOmmuHyio (Gopmy [lepuoamdeckoil CHCTEMBl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHATUS «TJIaBHas moarpymnmna (A-rpynmna)» u «nobounast noarpynmna (b-rpynmna)y,
Majible W OOJIBIIINE TEPUOJbl, COOTHOCHTH OOO3HAUEHHUS, KOTOpPhIE HUMEIOTCS B TabIuUIe
«Ilepnoguueckass cucrema xumudyeckux a3nemeHToB JI.M. MenneneeBa» ¢ 4HMCIOBBIMH
XapaKTepUCTUKAaMH CTPOCHHSI aTOMOB XHMMYECKUX 3JEMEHTOB (COCTaB M 3apsia Aapa, oodiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XMUMHYECKHUE 3JEMEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakuuu (o yucily u COCTaBy  YyYacTBYIOLIUX B peakuuu BEILECTB,
10 TETIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBONCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOJTBEPXkJasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX YPaBHEHHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALECHUN B Pa3JIMYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO dJIeMEeHTa o (popMylie COeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKIni;

MIPUMEHSATh OCHOBHBIE OINEpPALUU MBICIUTEIBLHON NEATEIbHOCTH — aHAJIM3 M CUHTE3,
CpaBHEHUE, o0oOmieHue, CUCTEMaTHU3AaLINIO, KIIacCU(HUKAIHUIO, BBISIBIICHHE
MPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJIl U3YYEHHS! CBOMCTB BELIECTB U XMMHMUYECKUX PEAKIUU,
€CTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaAOMIOJEHUE, W3MEpPEeHHEe, MOJEIUPOBAHUE,

AKCMIEPUMEHT (peaabHBIA U MBICTICHHBIN);



cleloBaTh IpaBWjaM  IOJB30BAHMS  XUMHUYECKOM TMOCynod u  j1abopaTOpHBIM
obopymoBaHueM, a TakkKe MpaBWIaM OOpalieHuss C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIMSMHU TI0 BBIMOJHCHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TIOJTYYCHUIO
1 coOMpaHUIO Ta3000pa3HBIX BEIISCTB (BOJOPOJA M KUCIIOPOJA), IPUTOTOBICHUIO PACTBOPOB C
ONpeAeIEHHON MAacCOBOM Jonein pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U TPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB  IEJIOUYeH
Y KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyc, (heHoI(TanenH, MEeTUIIOPAHK U IPYTHE).

K xoniy obydenuss B 9 kmacce y oOydaromerocss 0yny copMHUpPOBaHBI CIETYIOIIHE
MPEIMETHBIC PE3YIBTATHI IO XUMUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHH: XUMHYECKUH JJIEMEHT, aToM,
MOJIEKyJia, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKHUCJICHHS, XUMUYECKas pEeaKiusi, XUMHYECKas CBS3b,
Ter10BO# A (EKT peakIuu, MOJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMAIINS, PEaKIMH HWOHHOTO OOMEHa, KaTalin3aTop, XUMUYECKOe
paBHOBecHWe, oOOpaTUMble H HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peaxuuu, OKHUCJIUTEIb, BOCCTaHOBUTEb, OKHUCJICHHE
U BOCCTAHOBJICHHE, aJUIOTpPOnusi, aM(pOTEepHOCTh, XUMHYECKasi CBs3b (KOBaJIEHTHAs, MOHHAf,
MeTajyindyeckasi), KpHCTaJUIMyecKash pemérka, KOppo3us METajulOB, CIUJIaBbl, CKOPOCThb
XUMUYECKOHN peakiuu, mpeaenbao aomycrumas konuentpanus (ITJ1K) Bemectsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX TMOHATHH M MIPUMEHATH
9TH MOHATHUS IPU ONMCAHUY BEIIECTB U UX MPEBPALICHUII;

UCIIOJIb30BAaTh  XMMHYECKYI0 CHUMBOJIMKY JJIS COCTaBieHHUS (OpMys  BellecTB
Y YPAaBHCHUH XMMHUUYECKUX PEaKIINK;

OTpENeNiTh  BAJIEHTHOCTh M  CTENEHb  OKUCICHHMS  XUMHUYECKUX  DJIEMEHTOB
B COCAMHEHUSX DPA3IMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIacCy
coenuHeHUH no GopmynaM, BUJ XUMUYECKOH CBsI3U (KOBaJCHTHAs, MOHHAS, METAINTNYECKAasl) B
HEOPraHMYECKUX COEAMHEHHUAX, 3apsj] HMOHA O XHMMHUYECKOH (opmyrne, Xapakrtep cpeabl B
BOJHBIX pAcCTBOpPAaxX HEOPraHWYECKUX COCAMHEHUN, TUN KPUCTALIMYECKON peméTKu
KOHKPETHOTO BEIIECTBA;

pacKpbIBaTh CMBICIT [Tepuoauueckoro 3aKOHa JI.. MenneneeBa
U JIEMOHCTPHUPOBATh €r0 TMOHMMAaHUE: OMHUCHIBATh M XapaKTepu3oBaTh TaONHUHYIO (OopMy
[Teproguveckoil CUCTEMBl XUMUYECKUX AJIEMEHTOB: pa3jiHuaTh MOHATUS «TJIaBHas MOATPYIIa
(A-rpynma)» u «nobounas noarpynmna (b-rpymma)y», manbie U 00JbIINE MEPUOJIBI, COOTHOCHUTH
0003HaYCHHUS, KOTOpbIE UMEIOTCS B MEePUOINYECKON Tadnuiie,

C UYHUCIOBBIMH XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XHMHYCCKHUX DJJICMCHTOB (COCTaB



U 3apsa sjapa, oOIee YHCiIO 3JIEKTPOHOB W pacipefesieHHe HX IO AJIEKTPOHHBIM CJOSIM),
OOBSICHATH OO0IIKE 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB 3JIEMEHTOB W HUX COCIMHEHUH
B IIpe/ieax MaJbIX IEPUOJIOB U IVIABHBIX MOATPYII C YUETOM CTPOECHHUSI UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUYECKHE 3JIEMEHTH, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (o quciay U COCTaBy  YYacTBYIOIIUX B  PEAKIHH BEIIIECTB,
0 TEII0BOMY 3(PeKTy, IO U3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMHUECKUX 2JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIMKME W CHEHU(PHUECKHE XUMHUYECKHE CBOWCTBA
MPOCTBIX M CJOXKHBIX BEILIECTB, MOATBEpPXkJas ONMCAHHE MPUMEpPAMU MOJEKYISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIONIUX XHMHUECKHUX PEaKIINi;

COCTaBIIAITh  YPAaBHEHHUS  D3JEKTPOJIUTHUECKON  JAMCCOLMALMU  KHUCIOT, UIeJI0Yer
U COJIeH, MOJIHbIE U COKpAIlEHHBbIE YPaBHEHUS pPEeaKIMi HOHHOrO 0OMEeHa, YpaBHEHMsI peakiui,
MOATBEPKIAIOIIUX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUi MOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTU
MPOTEKAHUSI XMMHUYECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAcCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa o (popMylie COeIMHEHNs, MAaCCOBYIO JI0JIIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIiu;

clieoBaTh IpaBUJaM  TOJIb30BaHUSA XUMHYECKOM TMOCyAod U  J1abopaTopHBIM
o0opynoBaHueM, a TakXke IMpaBWiaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU
C UHCTPYKIHUSAMHU [0 BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB IO TMOJIYYECHUIO
1 COOMPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMU, IMOATBEPKAAIONINE KaYeCTBEHHBIH COCTAB PA3UYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MNYTEM XJIOPUAOPOMUA-, HOAMI-, KapOoHaT-, docdar-, cUIUKaAT-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHHI AMMOHHMA U HOHBl HU3YYEHHBIX METAIJIOB,
MPHUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OINEPAllUU MBICIUTEIBHONW JESTEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHne, CUCTEMAaTH3alUIO0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3ed — JUIs
M3yUYEHHs] CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIMH, €CTeCTBEHHO-HAyYHbIE METO bl TO3HAHUS
— Habmro1eHue, U3MEPEHIUE, MO/JICIUPOBAHUE, AKCIEPUMEHT (peanbHbII

Y MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
No || HaumeHnoBaHue pa3ziesioB U TEM MPOTPAMMBbI KonunuectBo yacos OnexrponHbie (1I(poBHIE) 00pa3oBaTEIbHBIC
n/m Bcero Konrposbusie|[I[pakTuueckue pecypeel
paboThl paboThI
Pa3nen 1.IlepBoHayajibHble XHMHYECKHE TIOHATHS
1.1|[Xumuss — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 - 2 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
MPAKTUYECKOM JIEITETLHOCTH YeTIOBEKa
https://resh.edu.ru/subject/29/8/
1.2|BemectBa 1 XUMHUUYECKHE PEAKITIT 15 1 - bubnuoteka [{OK https://m.edsoo.ru/7f41837c¢
https://resh.edu.ru/subject/29/8/
‘I/ITOFO o pazneny H 20 ||
‘Pa:me.ﬂ 2.BaxHeiiiMe npeacTaBUTE/IM HEOPraHMYECKUX BEIeCTB
2.1||Bo3ayx. Kucnopoa. [Tonsitue 06 okcuaax 6 - 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/8/
2.2||Bomopon.llonsarue o kucmoTax u coisax 8 - 1 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/8/
2.3||Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSX 5 1 1 bubmuoteka I{OK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/8/
2.4||OcHOBHBIE KJIaCChl HEOPraHUYECKUX 11 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837c¢
COEOUHEHUN
https://resh.edu.ru/subject/29/8/
Wroro no pazgeny || 30 ||
Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /I, U. MenneneeBa. CtpoeHune aToMOB. XMMH4YECKASl CBA3b.
OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuU




Ne || HaumeHnoBaHUME pa3/ieioB U TEM MTPOTPAMMEI KonuuectBo yacon DnekTpoHHbIe (ITU(POBHIE) 00pa30BaTEIbHBIE
n/m Bcero Konrposbubie|[I[pakTuueckue pecypceel
paboThI paboThI

3.1|[[Iepnoanueckuii 3akoH u [lepuoanueckas 7 1 - bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

CUCTeMa XUMHUYECKHX 37eMeHTOB J]. U.

MenneneeBa. CtpoeHue aroma https://resh.edu.ru/subject/29/8/
3.2|[Xumuueckast cBsi3b. OKUCTUTEIHHO- 8 - - bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

BOCCTaHOBHUTEJIHHBIC PEAKIIHH

https://resh.edu.ru/subject/29/8/

‘I/ITOFO 10 pasfieny H 15 || H H ‘
‘PezepBHoe BpeMs H 3 || - H - H ‘
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 6
I[TPOTPAMME
9 KJIACC
No HaunmenoBanue pa3aenoB v TeEM MPOrpaMMBbl | KommuectBo yacos DnexTpoHHbIe (UG POBBIC) 00pa30BaTEIBHBIE
n/n Bcero|| Koutponsnbie ||[Ipaktudeckue peCypeel
. paboTsr paboTsr

Pa3znen 1.BemecTBo n Xumuuyeckue peakuuu

1]

[ToBTOpEHue u yriydieHne 3HaHU OCHOBHBIX Pa3/ieloB Kypca 8 5 1 - bubmuoteka [{OK https://m.edsoo.ru/7f41a636
KJlacca
https://resh.edu.ru/subject/29/9/
4 - - bubmuoteka I{OK https://m.edsoo.ru/7f41a636

OCHOBHBIC 3aKOHOMECPHOCTH XUMHUYCCKUX peaKuHﬁ

https://resh.edu.ru/subject/29/9/

1.3

QHSKTpOHI/ITI/I‘-ICCKaH Juccouuanys. XMMUYEeCKHe p€akKuuun B paCTBOpaAx 8

bu6nuoreka LIOK https://m.edsoo.ru/7f41a636

https://resh.edu.ru/subject/29/9/

‘I/ITOFO 10 paszeny

‘Pa:me.n 2.HeMeTaJIBI B UIX COeIMHEHHUS




Ne HaumenoBanue pa3nenoB U TeM IPOrpaMMBbL KonuuectBo yacos ‘ OnexTpoHHBIE (LU(POBBIE) 0Opa3oBaTEIbHBIE

n/n Bcero|| Konrponshsie |[[Ipaktudeckue peCypeel

L] paboThI paboThI

2.1||O61mas xapakTeprCTUKA XUMUYECKUX 371eMeHTOB VIIA-Tpymisl. 4 - 1 bubmmoreka L[{OK https://m.edsoo.ru/7f41a636
lManorenst

| https://resh.edu.ru/subject/29/9/

2.2||O6mmas xapakTepucTUKa XUMUIeCKUX 3eMeHToB VIA-rpymmel. Cepau || 6 - - bubnuoteka [JOK https://m.edsoo.ru/7f41a636
€€ CoOeIMHEHUS

| https://resh.edu.ru/subject/29/9/

2.3]|00mas XxapakTepruCTUKa XUMHYECKHUX 3JIEMEHTOB VA-Tpymibl. A30T, 7 - 1 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
tdhocdhop 1 ux coenMHEHUS

| https://resh.edu.ru/subject/29/9/

2.4|00mas xapakTeprUCTUKAa XUMHUYCCKHUX 3JIeMEHTOB [V A-TpyIib. 8 1 2 bubnuoteka [{OK https://m.edsoo.ru/7f41a636
VYriepo ¥ KpeMHUN U BX COCTUHEHUS

| https://resh.edu.ru/subject/29/9/

‘I/ITOFO 10 paseny || 25 || ‘

‘Pa?.z[e.ﬂ 3.MeTtaniabl ¥ MX COEIHHEHHS ‘

3.1||O6mue cBolcTBa METAIIIOB 4 - - bubnmroreka L{OK https://m.edsoo.ru/7f41a636

| https://resh.edu.ru/subject/29/9/

3.2||BaxkHeime MeTaIbl M UX COCTUHCHUS 16 1 2 bubmuoteka I{OK https://m.edsoo.ru/7f41a636

| https://resh.edu.ru/subject/29/9/

‘I/ITOFO 0 paszerny || 20 || ‘

‘Paaz[e.n 4.XuMHUA ¥ OKPYKA0IIAs cpeaa ‘

4.1|/BermecTBa 1 MaTepHalIbl B )KU3HU YEJIOBEKA 3 - - bubnuoreka LIOK https://m.edsoo.ru/7f41a636

https://resh.edu.ru/subject/29/9/
L3 ]

Hroro no pasaeny




KonunuecTtBo wacoB

OnextponHbie (1U(PoBBIE) 00pa3oBaTEIHLHBIE
pecypchl

No HanmenoBanue pa3aeiioB U TEM IpOrpaMMbl
n/n Bcero|| Konrponshsie |[[Ipaktudeckue
paboThI paboThI
‘Pe3epBHoe BpeMs || 3 || - H - HEI/I6JII/IOTeKa HOK https://m.edsoo.ru/7f41a636‘
|OBLLEE KOJIMYECTBO YACOB I10 [IPOI'PAMME (e8] 4 | 7 | |




Kpurepun onenuBanus pador yyammxcs:

OueHka yCTHOr0 OTBeTa

Onenka «5»:

JIaH TIOJIHBIA W MPABWIbHBIA OTBET HA OCHOBAaHUM HW3YYECHHBIX TEOPUM, MaTEpHall U3JI0KEH B
OIIPENETIECHHOM JIOTUYECKOU MOCIEA0BATEIIBHOCTH, JINTEPATYPHBIM SI3BIKOM,

OTBET CaMOCTOSTCIIHLHBIM.

Onenka «4»:

JIaH TIOJIHBIA W MPABWJIBHBIA OTBET HA OCHOBAaHMHM HW3YYCHHBIX TCOPUM, MaTEpHall U3JI0KEH B
OTIPEICTICHHOM MOCIeA0BaTEIIBHOCTH,

JOTYIIEHBI 2-3 HECYIIECTBEHHBIC OIIMOKHU, UCIPABICHHBIC TI0 TPEOOBAHUIO YUWTEINS, WIIA JaH
HEMOJIHBIA ¥ HEUYESTKHUM OTBET.

Onenka «3»:

JaH TIOJIHBIM OTBET, HO MPHU ITOM JOMYIIEHA CYIIECTBEHHAs OMIMOKAa WJIM OTBET HETIOIHBIN,
MMOCTPOEH HECBSIZHO.

Onenka «2»:

OTBET OOHApYy>XKMBAE€T HEMOHMMAaHHE OCHOBHOTO COJEpKaHUs y4eOHOTO MaTepHalia, omyIIeHbI
CYIIIECTBEHHBIC OIIMOKH, KOTOPBIE OOYYArONIUHCS HE MOXKET HWCIPaBUTh IPH HABOMSAIINX
BOIIPOCAaX YUUTETIS.

Ouenka yMeHHUil pemiaThb 3a1a4m:

Ouenka «5»:

B JIOTHYECKOM pAacCy)XICHWU ¥ pEIIeHWH HeT OIMHO0K,33/a4a pelieHa parroHAIbHBIM
CIIOCOOOM.

Ouenka «4»:

B JIOTMYECKOM PACCYKJIEHUH U PELLICHUN HET CYIIECTBEHHBIX OMIMOOK, IIPU ATOM 3a/1a4a PElIeHa,
HO HE PaIMOHAIBLHBIM CIIOCOOOM,TOMYIIIEHO HEe 00Jiee IBYX HECYIIIECTBEHHBIX ONTHOOK.

Ounenka «3»:

B JIOTMYECKOM DPACCYX/IEHUH HET CYIECTBEHHBIX OIIMOOK,I0IYCKaeTCs CyLUIECTBEHHas OMIMOKa
B MaTEeMAaTUYECKUX pacyeTax.

Ounenka «2»:

HMEIOTCSl CYLIECTBEHHBIE OLIMOKH B JIOTHYECKOM PacCyKJICHUU U PEIICHUHU.

OneHka 3KCHepUMEHTAJBHBIX YMEHHH (B Ipoliecce BBINOJHEHUs MPAKTUYECKUX paboT 1o
UHCTPYKUMN)OLEHKY CTaBAT TeM OOy4alollMMCs, 3@ KOTOPbIMH OBUIO OPraHU30BaHO
HaOJIFOIEHHE.

Onenka «5»:

paboTa BBINONHEHA NOJHOCTHIO. CrienaHbl MpaBUIbHbIE HAOIIOJCHUS U BBIBOBL,IKCIEPUMEHT
OCYIIECTBJIEH I10 IUIaHY, C Y4ETOM TEXHUKH O€30MacHOCTU M IpaBUJl pabOThI C BEIIECTBAMH U
IpuOOpaMU,IIPOSIBIEHBl  OPraHU3allMOHHO-TPYJIOBbIE yMEHMs  (MOAJEPKHUBAETCA  YUCTOTA
pabouero mecra, OPAJOK Ha CTOJIE, SKOHOMHO UCIIOJIb3YOTCS PEAKTUBBI).

Onenka «4»:

paboTa BBINOJHEHA, CJIEJIaHbl MpaBUIbHbIE HAOMIONEHHUS M BBIBOJIBI: SKCIIEPUMEHT BBINIOJHEH
HETOJIHO WJIM HaOJI0Jal0TCsl HECYILIECTBEHHbIE OIMOKH B paboTe ¢ BeleCTBAMU U TPHOOpaMH.
Ounenka «3»:

OTBET HEMOJIHBIA, paboTa BBHINOJHEHA NMPaBWJIBHO HE MEHEe, YeM HAaIOJIOBHHY; JOIYIeHa
CyIlIecTBEHHas oImMOKa (B XOJ€ SKCIEpUMEHTa, B 0OBSICHEHUH, B opopmiieHUH paboTsl, o Th
npu paboTe C BelmecTBaMM M NpuOOpaMu), KOTOPYIHO OOydYaroluiicss HCHpaBiseT o
TpeOOBaHUIO YUUTES.
Ounenka «2»:

JIOMYIIEHbI JBE WM OoJjiee CYIIECTBEHHbIE OMIMOKM B XOJ€ JKCIIEPUMEHTa, B OObSICHEHHH, B
opopmuernnn pabotsl, mo Tb mnpu pabGore c BemectBaMu U NpuOOpamMH), KOTOpHIE
00y4aromuicst He MOXKET UCIPABUTb.



Ouenka yMeHHUil pelIaTh IKCNEPUMEHTAJIbHbIE 321241

[Ipu ormeHke 3TOro yMeHHs CIEIYEeT YYUTHIBATh HAONIOJACHUS YUYUTENSS W TMPEIbSBIISIEMbIC
00y4aIONTUMUCS PE3YJIbTAThI BBITIOJTHEHHUS OTIBITOB.

Ouenka «5»:

IUTaH PEIICHUS 33Ja49d COCTABIICH MPABHIBHO, OCYIECTBIICH IMOJ00P XUMHYECKUX PEAKTUBOB U
000pyIOBaHUs, JAHO TIOJTHOE OOBSICHEHHE U CACTIaHbI BEIBOJIBI.

Ouenka «4»:

IUIAH PEMICHUS COCTABJICH IPABUIJIBHO,0CYIIESCTBICH TMOM00OP XUMHYECKHX PEAKTHBOB U
o0opymoBaHus, AOMYHICHO HE 0o0jiee IBYX HECYIICCTBCHHBIX OIIMOOK (B OOBSICHCHHU
BBIBO/JIAX).

Ouenka «3»:

IJIaH PEelIeHUs COCTaBJCH MPABUIBHO,0CYIIECTBICH MMOA00P XWMHUUYECKHX PEaKTUBOB H
000pyI0BaHUs, OMYIICHA CYIIIECTBEHHAs OIMOKA B OOBSICHEHUH U BBIBOJIAX.

Onenka «2»:

JIOTIYILIEHBI IB€ U OoJiee OMIMOKM (B IJIaHE pelIeHus, B MOA00pE XMMHUYECKHX, PEAaKTHBOB U
000py/I0BaHUsI, B OOBSICHEHUU U BHIBOJIAX).

Ouenka 3a NMCbMEHHYI0 KOHTPOJIbHYIO padoTy

[Ipu omneHwBaHWUM OTBEeTa OOYdYAIOMIETOCS HEOOXOJUMO YYUTHIBATH KadeCTBO BBIMOJTHEHUS
paboTsl 1o 3amaHusM. KoHTposibHast paboTa OIEHUBAETCS B IIEJIOM.

Ounenka «5»:

JIaH TIOJTHBIN OTBET Ha OCHOBE M3YYEHHBIX TEOPUIA, BOBMOYKHA HECYIIIECTBEHHAs OIHOKa.
Ounenka «4»:

JOTIyCTUMa HEKOTOpasi HEIMOJIHOTAa OTBETa, MOXET OBITh HE 0oJiee JABYX HECYIIECTBEHHBIX
OILINOOK.

Ouenka «3»:

paboTa BBINIOJTHEHA HETMOJHO (HO HE MEHEE YeM HAaIOJIOBUHY), MUMEETCs He Oosiee OIHOU
CYIIIECTBEHHOM OITMOKHU U TIPH 3TOM 2-3 HECYIIeCTBCHHBIE.

Ouenka «2»:

paboTa BBINOJHEHA MEHbIIIE, YEM HAIOJIOBUHY, UMEETCSI HECKOJIBKO CYIIIECTBEHHBIX OIIHNOOK.

=~
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