TlosicHUTEIBLHASA 3aICKA

Hacrosimass paGowast mporpamMma mo mpeamery Xumus i 8-9 kmacca paspaboraHa B
cooTBeTcTBUH ¢ DenepanabHbIM ['ocyapcTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
obopazoBanus (OI'OC OO0OO0O), yueonpiM mnanHom ['BOY mkoma Ne 428, Ha OCHOBE NpUMEpPHOM
MIPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHHUs MO XUMHM YyueOHUKa «Xumus» i 8-9-ro kiacca
obmeoOpazoBarenbHbIX yupexaeHuit (asropel . E. Pymsutuc, ®@. I'. ®DenpamMan), U30aTEIBCTBO
«IIpocBemenue», 2018 r.

OcHoBHble TpeOOBaHUS K COJEPKAHUIO U CTPYKType paboueit MPOrpaMMbl  3aKPETLICHBI
B JJOKYMEHTAaX:
o ®denepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
®enepanumn».
e [Ipuka3 MunucrepctBa obpa3zoBanusi U Hayku Poccuiickoit @enepauuu ot 17.12.2010
Ne 1897 «O6 yrBepxkaeHuu ¢eaeparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO
CTaHJapTa OCHOBHOTO O0OMIET0 00pa30BaHUI.
e (OOpa3zoBarenpHasi MporpaMMa OCHOBHOro obmiero o6paszoBanus (PI'OC O00) I'bBOY
mrkosta Ne428

o Tlonoxenwue o padoueii mporpamme ['bOY mikoma Ne428

Llesb HacTosiIel MporpaMMel - (GOPMUPOBAHUE Y yYAIIUXCS TMUYHOCTHBIX, IPEMETHBIX U
METaIpeIMETHBIX PE3YJIbTaTOB OCBOSHHSI TPEIMETA «XHUMHUS», YTO pealn3yeTcs 0TO0POM Coep KaHus
MaTepuasa B COOTBETCTBHUH C LEJIIMHU 00pa30BaHus U TPEOOBAHUSMU K YPOBHIO OJITOTOBKU

BBIITYCKHHUKOB OCHOBHOM IIIKOJIBL.

O01mas xapakrepucTuka yueOHOro npeamera:

XuMus BXOAWUT B YHUCJIO €CTCCTBCHHBIX HAYK, HU3YHAIOIIUX HNPUPOAHBIC SABJICHHSA, BHCUIHHUE I10
OTHOILIEHUIO K YeJOBEKy. B 1eHTpe BHMMaHUS XHUMHUU HaXOJSATCS BELIECTBA, MX CBOWCTBA H
MIpEeBpAIIeHHs], a TaK)KE BBITEKAIOIINE U3 CBOMCTB 00NacTH mpuMeHeHue. [loaroMy n3ydeHne XuMuu
HUMEECT KaK (bYHI[aMeHTaJ'IBHI)Ie HEJIN IIOCTPOCHUA GHHHOﬁ eCTeCTBeHHOHaYQHOﬁ KapTUHBI MUPO3daHH,
Tak H Cyry60 MPAKTUYCCKUE, CBA3AHHBIC C TNPUMCHCHHUEM KOHKPETHBIX BCHICCTB B TCXHUKCE,
MIPOMBIIIJICHHOCTH, CEJIhCKOM XO3SUCTBE M B OBITYy. BakHeHmmMu colep:kaTelbHBIMU JUHUSIMU
IOKOJIBHOI'0 KypCa XHMHUHU MOTYT 6LITI> YCJIOBHO Ha3BaHbI «BCHICCTBO», «XUMHUYCCKASA PCAKIUAY,

CIIPUMCHCHHUEC BEIICCTB», SI3BIK XUMHN)).



bnok «BemniecTBO» BKIIOYAET 3HAHUSA O BEIIECTBAaX: COCTAaBE, CTPOECHWHM W CBOMCTBAaX
(pu3uUecKuX U XUMHUYECKHX ), BKIIFOUAst aHATU3 OMOJIOTHYECKON aKTUBHOCTH U TOKCUYHOCTH.

biok  «Xumuyeckas  peakuus» NOpelycCMaTpUBaeT  3HAKOMCTBO C  YCJIOBUSIMU U
3aKOHOMEPHOCTSIMU TIPOTCKAHUS XHMHUYECKUX PEaKIHid M CIOCO0aMH YIPABJICHUS PEAKIUSIMHU.
Oco0eHHO cieayeT BBIACIUTh PEaKIMH, OCYIIECTBIISIEMbIC B POMBIIIJICHHOCTH.

brnox «lIpumeHeHnue BemiecTB» HeceT B ceOe uHMOpMaIuio 00 o001acTsIX NPUMEHEHUS
COCJIMHEHHH, IOTUYECKH BBITEKAIOLIYIO U3 aHAJIM3a CBOUCTB BEIIECTB U UX IPUMEHEHHUE.

brok «SI3pIK XUMUM» BKIIOYACT B ceOsl BaKHEHIIME MOHITHS W TEPMUHBI XMMHH, a TaKKe
XUMHUYECKYI0O HOMEHKJIATypy. B 3TOT OJOK Takke BXOIAT M BaXKHEHUINNE TCOPUH, U KOHIEHIUU —
aTOMHO-MOJIEKYJISIPHOE YUYEHHUE, 3aKOH coxpaHeHust macchl, [lepuoanueckuii 3akon . . Menaeneena.

JlBa Gnoka («BemectBo» u «I[IpruMeHeHHEe BEIECTB)) BKIIOYAIOT B ¢e€0sI ONMUCATEIBHYIO YacTh —
3HAKOMCTBO C KOHKPETHBIMM BEIIECTBAMH M OOJACTAMHM HX NpUMEHEeHHs. [[Ba apyrux Onoka
(«Xumudeckas peakius» U «SI3bIK XUMUK») BKIIOYAIOT B c€0s1 OCHOBHBIE TEPMHHBI, TEOPUHU U YUCHHS
coBpeMeHHOM xuMuu. IMEeHHO OHU clTy>KaT OCHOBOW (hOPMUPOBAHUS TEOPETHUECKUX MPEACTABICHUN
0 XMMHUHU KaK HayKe, yKa3bIBAIOT HA MECTO XUMHUU B Py €CTECTBEHHOHAYYHBIX JUCIUTIINH.

N3ydenne npeamera «Xxumus» B 8-9 Kilacce OCHOBHOMW IITKOJIBI PEATU3yeT MPEEMCTBEHHOCTH B
W3YYEHHUHU MPEIMETOB €CTECTBEHHOHAYYHON HANIPaBIEHHOCTHU (OKPYKAIOIINU MUD, OMONIOTHS, (PHU3HKA)
u OasupyeTcs Ha 3aI0KEHHBIX MPH MX H3YYEHHMH OCHOBAaX ECTECTBEHHOHAYYHOTO 0O0pa3zoBaHUs

00y4aroImxcs.

Onucanue MecTa y4e0HOro Kypca B y4eOHOM ILIaHe, HH(POpMaNUs 0 KOJIMYECTBE Y4eOHbIX
YacoB:
B cootBercTBuu ¢ YueOusM manom ['bOY mkona Ne428 Ha n3ydeHune npeamera « XUMHSD)

B 8 Kmacce OTBOIUTCS 2 yaca B HeAeN0, 68 4acoB B o,

B 9 xJ1acce OTBOAUTCS 2 Haca B HeAEl0, 68 4acoB B IOJI.

Nudopmanus 06 ucnoanzyemom YMK:

[IporpamMma opueHTupoBaHa Ha wucnoinb3oBanue YMK «Xwumwus» ydeOHUK st 8-To  Kiacca
obmeoOpazoBarenbHbIX yupexkaeHuit (aBtopsl . E. Pymsutuc, ®@. I'. denpaman), U3AaTeIbCTBO
«[Ipocsemenuey, 2018 r. u yueObHuK M1 9-rO Kiacca 00mEeo0pa30BaTENBHBIX YIPEKICHHH (aBTOPHI
I'. E. Pymutuc, ®. I'. ®enpaman), nuznarensctBo «lIpocsemenuey, 2019 r.

K oco6ennoctsim HacTosmero YMK otHocsTCS:

- BO3MOXHOCTh 00€CIIEYHUTh JOCTUKEHHE MPEAMETHBIX, METAIPEAMETHBIX, JINYHOCTHBIX PE3yIbTaTOB

oOpazoBanus B cooTBeTcTBHH C TpeboBanusmMu ®I'OC OO0O0;



- OpraHu3alus pa3IuyHbIX GopM ydeOHOH NeaTeabHOCTH, YTO MO3BOJISIET OTpadaThIBaTh IIUPOKUIL
CHEKTpP HEOOXOIMMBIX YMEHUN U KOMIETECHIIU;

- 3¢ (eKTUBHBIN CAMOKOHTPOJIb YU€OHOH EATETbHOCTH.

HNudopmanus 006 Mcmoab3yeMbIX TEXHOJIOTUSAX 00yYeHus1, popMax yPOKOB.
[Ipu opranuzanuu mnpoiecca OOydeHHS B paMKax JaHHOW MporpaMMbl MpeaIoJiaraercs

MPUMCHCHUC CICAYIONUX NCAArOrMYCCKUX TEXHOJIOT U 06yquH;1:

Jluunocmuo — opueHmuposanHvle mexHoio2uy CTaBAT B IEHTP Bcel 00pa3oBaTeNnbHOM
CHCTEMBI JINYHOCTh 00yuaeMoro, obecreyeHrne KoMpOpTHHIX, OECKOH(IUKTHBIX YCIOBHI ee
Pa3BUTHS, PEATU3ALMIO €€ PUPOJHBIX MOTCHIMAIOB. Y YaluiCs B 3TOM TEXHOJIOTUU HE MPOCTO
CyOBEKT, HO CyOBEKT MPUOPUTETHBIN; OH - 11eJIb 00pa30BaTEIIbHON CUCTEMBI, @ HE CPEIICTBO

JOCTHUIXKCHUA 4ero-jan0do OTBJIEUEHHOTIO.

Heposvle mexnono2uu - urpa Hapsy € TPYJIOM U YYEHHEM — OJIMH U3 BUJOB JIEATEIBHOCTH HE
TOJIBKO peOeHKa, HO U B3pOcCioro. B urpe Bocco3garoTcs yclioBUs CUTYalldi, KAKOH—TO BU/T
JesITeIbHOCTH, OOIIIECTBEHHBIN OIBIT, & B PE3YyJIbTaTe CKIAABIBACTCS U COBEPIICHCTBYETCS
CaMOYIIPaBJICHUE CBOUM IOBEICHUEM.

NuTtennexryansHo-TBopueckue urpsl (U TH) ctuMynupyroT pa3BuTre mo3HaBaTebHBIX HHTEPECOB
yYaIuxcs, CoCOOCTBYIOT PAa3BUTHIO UX WHTEIUICKTYaTbHO-TBOPUECKUX CIIOCOOHOCTEH, JAtOT
BO3MOXKHOCTh pe0siTaM CaMOYTBEPAUTHCS U PEATTM30BaTh ce0sl B UHTEIEKTyalIbHO-TBOPUECKOM cdepe
4yepes Urpy, NoMoraroT BOCIOIHUT AehuiuT oomeHus. UTHU MoryT ObITh HCIIONIB30BaHBI HE TOJIBKO
BO BHEKJIACCHOUM M BHEYPOUYHOI paboTe, HO U Ha ypokax (IIpU U3YYeHUU HOBOTO MaTepuarna,

MOBTOPEHUH NMPONUIEHHOT0, KOHTPOJISI 3SHAHUM yYaIuXcs U T. [I.).

Texnonoeus npobremnoz2o obyuenus NPeANonaraeT co3laHue Mol pyKOBOJACTBOM YUUTENs
NPOOJIEMHBIX CUTYallui M aKTUBHYIO CAMOCTOSITEIbHYIO IeATEIbHOCTh YUAIUXCS 0 UX pa3pelieHHIo,
B pe3yJIbTaTe Yero U MpOMCXOAUT TBOPUYECKOE OBJIa/IEHNE 3HAHUSIMU, HABBIKAMU, YMEHUSIMH U
pa3BUTHEM MBICTUTENBHBIX criocoOHOocTel. [Ipo0iemMHble cuTyali Ha ypoKe MOTYT BO3HUKATh
CaMbIM HEOKUJIaHHBIM 00pa3oM. BeiiesstoT npaBuiia co3janus NpoOIeMHBIX CUTYalUi.

1. Ilepen yyamumucs CTaBAT IPAKTUUECKOE WIIM TEOPETUUECKOE 3aaHNUE, BBIIIOJIHEHUE KOTOPOTO
noTpe0yeT OTKPBITUS 3HAHUN U OBJIAZICHNUS HOBBIMH YMEHUSIMH.
2. 3ajaHue JOKHO COOTBETCTBOBATH MHTEIIEKTYAJIbHBIM BO3MOKHOCTSIM y4aIllerocs.

3. IlpoGnemHoe 3aganne gaercs 10 0OBSICHEHNsT HOBOTO MaTepuaa.



4. TakuMH 3aJJaHUSIMU MOTYT OBITh: yCBOEHUE, (POPMYIHPOBKA BOIPOCA, IPAKTUUECKUE ACUCTBHUS.

O,Z[Ha H Ta XKC npo6neMHa;1 CUTyauust MOXET OBITH BBI3BaHA Pa3JIMIHbIMU TUIIAMHA 3a,Z[aHI/If/'I.

Hcnonvzosanue mecmos nHa ypoxkax Xumuu TaKKe 3aHUMAET BUAHOE MECTO B IIPOLECCE
BHEJPEHHUS HOBBIX TEXHOJIOTUM, YTO 1a€T BO3MOKHOCTb MaCcCOBOM IIPOBEPKU 3HAHUM y4aIlUXCS.
TecroBas MeToaMKa — YHUBEPCAIBLHOE CPECTBO NPOBEPKH 3HAHUM, yMEHHUN. TECTHI SIBISIOTCS
HKOHOMHOM IIeJICHANIPaBICHHON U MHANBUAYAIBbHOU (hopMoii KoHTpomsi. CrcTemaTuyeckas poBepKa
3HaHUI B BUJIE TECTOB CIIOCOOCTBYET MTPOYHOMY YCBOCHHIO YUEOHOTO MpeIMeTa, BOCIIUTHIBACT
CO3HATEJIbHOE OTHOILEHHE K yuebe, JopMUPYET aKKypaTHOCTb, TPY10JII00HeE, 1IeJIeyCTPEMIIEHHOCTD,
aKTUBU3UPYET BHUMAHUE, pa3BUBACT CIOCOOHOCTH K aHanu3y. IIpu TecToBOM KOHTpoIIe
00ecTIeYnBarOTCs PaBHBIE /IS BCEX 00y4aeMbIX yCIOBHS MPOBEPKH, TO €CTh TOBBIIIACTCS
00BEKTHBHOCTD IPOBEPKH 3HAHUI. ITOT METO/ BHOCUT pa3HOOOpa3ue B y4eOHYIO paOOTy, MOBBIIIACT

HHTEPECC K IIPEAMCTY.

Hnghopmayuonno-xommynuxayuonmvie MexHon02UU (UKT)- pacuIupsioT paMKu
00pa3oBaTENFHOTO MpOIecCa, TIOBBIAs €ro MPAKTHYECKYI0 HaIpPaBICHHOCTh, CIIOCOOCTBYIOT

I/IHTeHCI/I(I)I/IKaI_II/II/I CaMOCTOATEIbHON pa6OTLI yqamuxcs v IMOBBINICHUTO MO3HaBaTEIbHOM aKTUBHOCTH.

IIpoexmnas mexnonocus— OpUEHTUPOBAHA HA MOJEINPOBAHUE COLMAIBHOIO B3aUMOJEHCTBUS
yyaluxcss € ILEJNbl0 pelIeHUs [PaKTUKO-OPUEHTHPOBAHHOW, JIMYHOCTHO-3HAYMMOHM  3a/1auM.
Hcnonb30BaHne MPOEKTHOM TEXHOJOTUHU CIOCOOCTBYET peain3allud METalpeIMETHOTO U CHUCTEMHO-
JESTEIBHOCTHOTO OJIXOZ0B.

Texnonocusa  pazeumus — Kpumu4ecko2o  MbululleHus—  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTUYECKU OTHOCUTHCS K MH(POpMAINH, YMEHUIO OTOMPATh

MH(OpPMALIKIO JUISl pEIICHUS TOCTaBIEHHON 3a/1auH.

bonbmoe 3HA4YCHUE IIpy  pealus3anuu HACTOSIIEH [IPOrpamMMBel MIpUIACTCS
300posbecbepezaroyum  MexXHON02UsAM, B YAaCTHOCTU, 3a CUET CMEHbl BUAOB AKTUBHOCTHU:
MHTEJJIEKTYaJIbHOM Ha JBUTATENbHYI0, TPEOYIOUIyI0 (U3UYECKON aKTUBHOCTH, WJIM CMEHBI BHJIOB

yqe6H0171 JACATCIBHOCTH C LHEJIBIO MPEAOTBPAIICHNA YCTAIOCTH INKOJbHUKOB.

[Ipu BBIOOpPE (OpPM ypPOKOB, TMPEANOYTEHHE OTAAETCS y4eOHOMY COTPYJHHYECTBY,
apTHEPCTBY,

MapHBIM U TPYNIOBBIM (popMaM pabOT. YUEHUK B MpoIecce OOyUEeHHs CTAaBsITCS B CHTYAIlUIO BBIOOpA



(TEKCTOB, yMpa)XHEHUH, TTOCIICIOBATEIFHOCTH padOTHI, BUJAA U (OPM JOMAIIHHUX 3aJIaHUM ), TIPOSBIISIS
CaMOCTOSITEIIFHOCTh B BBIOOPE TOTO HIIM WHOTO JIOTIOJHUTEIILHOTO Marepuaia B COOTBETCTBHU CO
CBOUMHU HOTpC6HOCT$IMI/I U HHTCPCCaAMMU. HOCJIC,HOB&TGJIBHO Pa3BUBAIOTCA Yy MIKOJIbHUKOB
pe(bHeKCI/IBHLIe YMCHUSA — YMCHUS BUICTH 06651 CO CTOPOHBI, CaMOCTOATCIIBHO OLICHUBATH CBOU

BO3MOXXHOCTH U HOTpe6HOCTI/I.

Buael u popmMbI KOHTpOJIA:

BI/II[BI KOHTPOJIA:

o Texymui KOHTPOIB
o IIpomexxyTouHbII

e UTOroBbIii KOHTPOJIb

@opMBI OpraHu3anuyu KOHTPOJIS:

e  YCTHBIN OIpoc

e [IucbMeHHBIN OMPOC

e CamocrosTenbHas padoTa (15-20 MUHYT): ppoHTaNIbHAS, TPYNIIOBas, MHAUBHUyabHAs

e JlunamumyHasi camocrosiTenbHas padora (5-10 MUHYT)

o KonTponsHas pabora

e TecroBble 3a1aHUs

o I'paduueckue paboThl: CXeMBI, TUArpaMMbl, rpadUuecKrie PUCYHKH.

IIpu npoBepke ocob0e BHUMAHUE yIENSIETCS UCIIOJIb30BAHUIO IPUEMOB CAMOKOHTPOJIS U
B3aUMOTIPOBEPKHU. KOHTPOITB, IPEsk/Ie BCEro, HanpaBJieH Ha BBISIBJICHNE TOCTHIKEHUH IIKOJIBHUKOB.
Bce 3a1aHus TOCTPOEHBI HA M3YYEHHOM MaTepualie, a mpeJylaraeMelii (hoopmaT MpoOBEPOYHBIX 3aaHUI
U TIPOLIEyPa UX BBIMOJHEHUS 3HAKOMBI U TIOHSATHBI YUaIIUMCS.

Kputepuu onenuBanus pador yyammxes:

OueHka yCTHOTO OTBETa
Orenka «5»:
e JIaH TOJHBIN U TPaBUWIbHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPHIA,
e MaTepuall U3J0KEH B ONPEACICHHOMN JTOTUYECKON MOCIeI0BaTEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM,
e OTBET CAMOCTOSITCIbHBIM.

OneHKa «4»:



e JIaH TOJHBIN U TPaBUWIbHBIM OTBET HA OCHOBAHUM U3YYEHHBIX TEOPHIA,

e MaTepHaJl U3JIOKEH B ONPEIECICHHON MTOCIEI0BATEIBbHOCTH,

e JIOMYIICHBI 2-3 HECYIIECTBEHHBIC OMIMOKH, UCTIPABIICHHBIC IO TPEOOBAHUIO YUUTEIIS, WIH JaH
HETIOJIHBIA U HEYETKHUM OTBET.
OneHka «3»:

e JIaH TMOJHBIA OTBET, HO MPH 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HEMOJIHBIH,
MMOCTPOEH HECBSI3HO.
OueHka «2»:

e OTBET OOHApPYKUBAET HEMMOHMMAaHUE OCHOBHOTO COZIEpaHHs y4eOHOro MaTepuia,

e JIOMYIICHBI CYIIECTBEHHBIE OLINOKHU, KOTOPbIE 00YJarOIIHUiCS HE MOKET UCIIPABUTh MIPU

HaBOOAIIUX BOIIPOCAX YUUTCIIA.

OneHka yMeHUH pemaTh 3a4a4u:

Ornenka «5»:

e B JIOTUYECKOM PACCYXJICHHUH U PEIICHUH HET OMUOOK,

e 3aja4a perieHa paroHaIbHBIM CIIOCOOOM.
Onenka «4»:

e B JIOTUYECKOM PACCYXJICHUU U PEUICHUH HET CYIIECTBEHHBIX OIHMOOK, PU 3TOM 3a/a4a
pellieHa, Ho He palMOHAILHBIM CITIOCOOOM,

e JIONYIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OIITHOOK.
Onenka «3»:

e B JIOTUYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIINOOK,

e JIOMYCKAaeTCs CYIECTBEHHAs OIIMOKa B MATEMAaTHYECKHX pacyeTax.
Ornenka «2»:

e HMCIOTCA CYIICCTBCHHBLIC OIINOKH B JTOTHYECKOM PaCCyXKJIACHUU U PCUHICHUU.

OrneHKa YKCIEPUMEHTATBHBIX YMEHUI
(B mporiecce BHITIOTHEHHS MPAKTUISCKUX PabOT IO MHCTPYKITHH )
Or11eHKY CTaBAT TeM 00yJaIOIUMCS, 32 KOTOPBIMU OBLIIO OPTaHW30BAHO HAOJIOICHHE.
Orenka «5»:
e paboTa BBINMOJHEHA TOMHOCTHI0. ClenaHbl IpaBUIbHBIC HAOTIOCHHS U BEIBOJIBI,
e OJKCIICPUMEHT OCYIIECTBIICH IO IUIaHY, C YYCTOM TEXHUKH OE30MacHOCTH M MPaBUII PabOTHI C

BEIIIECTBAMH M IPUOOPAMH,



e TPOSIBIICHBI OPraHU3ALMOHHO-TPYAOBbIE YMEHUS (TOAEP)KUBAETCSA YHCTOTa paboyero Mecra,
MOPSAZIOK Ha CTOJIe, IKOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).

Ouenka «4»:

e paboTa BBINOJIHEHA, C/IeJIaHbl IPABHIILHBIC HAOIIOCHUS U BBIBOJIBI: SKCIIEPUMEHT BBITIOJTHEH
HEMOJIHO UM HAOII0AAI0TCSI HECYILIECTBEHHBIE OIIMOKU B paboTe ¢ BellecTBaMH U MPHUOOpaMu.
OneHka «3»:

e OTBET HEMOJHBINA, paboTa BBHIMOJIHEHA MPABUILHO HE MEHEE, YeM HAIOJIOBUHY; TOMYIIICHA
CyIIECTBEHHAs OIIMOKa (B X0/1€ IKCIIEPUMEHTA, B 00BICHEHNH, B oopMmiieHHH padoThl, o Th npu
paboTe ¢ BemecTBaMH M MpUOOpaMu), KOTOPYIO 00YJaroITUiCs UCIIPaBIIseT 10 TPEOOBAHUIO
YUUTEIS.

Orenka «2»:

e JIOMYIICHBI JIBE WU O0JIee CYIMECTBEHHBIC OMUOKHU B XOJI€ IKCIIEPUMEHTA, B 00BICHEHUH, B

odopmiiennu padotsl, o Th npu padote ¢ BemecTBamu U mpruOOpaMu ), KOTOPHIE O0YYAIOIIHICS He

MOJKCT UCIIPABUTD.

OrneHka yMEeHUH pemaTh 3KCIICPUMEHTAIBHEIC 33191
[Tpu orieHKe 3TOrO yMEHUS CIeIyeT YUUTHIBATh HAOMIOACHUS YUUTENS U MIPEIbIBIsIEMbIC

00yUaIoIUMUCS Pe3yIbTaThl BHIIIOJIHEHUS OTBITOB.
Ouenka «5»:

e IUIAH PENICHHMS 33/1a9U COCTABJICH MTPABIIIBHO, OCYIIECTRBIICH MTOJ00p XUMHUYECKUX PEAKTHBOB U
0o0opyI0BaHUs, JaHO MOJTHOE OOBSICHEHUE U C/ICJIaHbI BBIBOIBI.
Ouenka «4»:

e IUIAH PEUICHHs COCTABIICH MPABUIBHO,

e OCYIIECTBIICH MTOI00p XMMHUYECKAX PEAKTHBOB U 000PYIOBAHUS.

e JIONYIIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUH U BHIBOJIAX ).
Ouenka «3»:

e IUIAH PEUICHHS COCTABJICH MTPABUIBHO,

e OCYIIECTBJICH MTOJI00pP XMMHUYECKUX PEAKTHBOB U 000PYIOBAHUS.

e JIONYIIIEHA CYIIECTBEHHAsI OITMOKA B OOBSICHEHUHU U BBIBOJIAX.
Ouenka «2»:

e JIONYIICHHI IBE U OoJiee OMMOKY (B TUIaHE PEIIEHUs, B TOI00PEe XUMUYECKUX, PEAKTUBOB U

o0opynoBaHUs, B OOBbSICHEHUH U BBIBOJIAX ).

OreHka 3a MUCHMEHHYIO KOHTPOJIBHYIO PaboTy



[Tpu oreHMBaHUH OTBETa 00YYAIOIIETOCS HEOOXOUMO YIUTHIBATH KAYECTBO BBITIOJTHCHUS
paboTsI 1o 3aganusM. KoHTposibHas paboTa OIEHUBACTCS B IICJIOM.
OneHka «5»:
e JIaH TIOJHBIA OTBET HA OCHOBE M3YyUEHHBIX TCOPHA, BOZMOYKHA HECYIIECTBEHHAs OITHOKA.
OneHka «4»:
e JIONYCTHUMAa HEKOTOPAsl HEMOJHOTA OTBETA, MOXKET OBITh HEe 00Jiee IBYX HECYIIECTBEHHBIX
OIIIMOOK.
Onenka «3»:
e paboTa BBINMOJHEHA HEMOJHO (HO HE MEHEE YeM HAIlOJIOBHHY), UMEETCsl He OoJiee 0THOU
CYIIECTBEHHON ONIMOKU U TP STOM 2-3 HECYIIECTBEHHbIC.
OrneHka «2»:
e paboTa BBIOJIHCHA MEHBIIIC YeM HAITOJIOBUHY,
e HMEETCs HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
OlieHKa TECTOBBIX pabOT
Ouenka «5» — 80-100% ot MakcHMaJIbHO BO3MOKHOT'O KOJIUYECTBa 0alJIoB
Ouenka «4» - 60-79%
Ornenka «3» - 36-59%
Onenka «2» - meHnee 36%.
Knaccugukarus onmo6ok.

HecymecTBeHHBIME OIIMOKAMU CYHTAIOTCS: YITYIIEHUE HEXapaKTEPHOTO (paKTa MPH ONMUCAHUU
CBOWCTB BEIIECTB; OMMCKHN; OTOBOPKHU 110 HEBHUMATEIIBHOCTH; OIMMOKN B MATEMaTHIECKUX pacueTax
MIPH YCIIOBUHU BEPHOM JIOTUKH PEIICHUS PACUETHOM 3a/1a4¥ U OTCYTCTBHS KaIbKYyIsATOPA.

Cy1iecTBeHHBIMH OIMIMOKAMH CYUTAIOTCS: HECTIOCOOHOCTH HA3bIBAaTh BEIIECTBA IO
MEXTYHApOHONH HOMEHKIIAType M OTHECCHHH HX K COOTBETCTBYIOIIEMY KJIACCY HEOPTaHUICCKUX
BEIIECTB; HEBEPHOE YKA3aHHE OCHOBHBIX MTPU3HAKOB BEIIECTB, UX XaPAKTEPHBIX XHMHUCCKHUX
CBOICTB; HEBEpHOE YKa3aHHE YCIOBHUI MPOTEKAHUs peaKluii; HE3HAHWE OCHOBHBIX XUMUYECKUX
MOHATHI U HEYyMEHWE TPUMEHATh UX NP PEIICHUH MTUChbMEHHBIX 33JaHUN U YCTHBIX OTBETaX;
HEMPaBWIbHOE POPMYTUPOBAHNE OCHOBHBIX XHMHUYECKUX 3aKOHOB; HETIOHUMAHKE W HECTIOCOOHOCTh
HHTEPIPETHPOBATH IMTOJIOXKESHHS OCHOBHBIX TCOPHUU U YICHHH; HECIIOCOOHOCTH TPUMECHHTH
TEOPETUYECKHE MOJOKESHHS TSI OOBSICHEHHUS, TIPEe/ICKa3aHusl, KIacCU(UKAIIUU SIBICHUI; OTCYTCTBUE
K02 (HUIIMEHTOB B YPAaBHEHHSIX XUMHUYECKUX PEAKIUN; HE3HAHWE OCHOBHBIX ()OPMYII, HCTIOTB3YEMbBIX
MIPH PEIICHUN PACYCTHBIX 3a/1a4; HECIIOCOOHOCTh YCTAHOBUTH TCHETHYCCKUE M IIPUIHHHO-

CJICACTBCHHBIC CBA3KU MCXKAY KJIaCCaMH HCOPraHUYCCKHUX COG,I[PIHGHHﬁ.



IInanupyemsle pe3yJibTaThbl H3YYeHHs NPeAMeTAa:
Hacrosimas mporpamMma  HampaBlieHa Ha  JIOCTHXKEHME — CIEIYIOIUX  JINYHOCTHBIX,
METANpPEIMETHBIX U NIPEAMETHBIX PE3YIbTATOB.
IIpeamerHsle:

1) ¢dopMupoBaHue mnepBOHAYalIbHBIX CHUCTEMATU3MPOBAHHBIX IPEACTaBIEHUI O BeLIeCTBaX, MX
IPEBpallleHUsIX W I[PAKTUYECKOM [PUMEHEHHMM; OBJIAJCHME IOHATUHHBIM  anmapaTtoM U
CHMBOJIMYECKHM S3BIKOM XUMHH;
2) oco3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUUYECKHUX NPEBPAIIEHUI HEOPTraHUUECKUX U OPraHWYECKUX BELIECTB KaK OCHOBBI
MHOTMX SBJICHMHA JKMBOW M HEXHUBOW MPUPOIBI; YIIyOJieHHE MNpeACTaBIeHUH O MaTepHaJbHOM
€IMHCTBE MUDA;
3) oBlaJeHUE OCHOBAMHU XMUMHUYECKON TI'PAMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH M OOBEKTHBHO
OLIEHUBATh JKU3HEHHBIE CHUTYyallud, CBA3aHHbIE C XUMMEH, HaBbIKAMU O€30MacHOro OOpalleHHs C
BEIIECTBAMH, HCIIOJIb3YEMBbIMU B TOBCEAHEBHOM >KM3HM; YMEHHEM AHAJIW3UPOBaTh U IJIAHUPOBATH
9KOJIOTMUYECKH O€3011aCHOE MOBEJCHHE B LIETSAX COXPAHEHMSI 310POBbsI U OKPYKAIOIIEH CpeJIbl;
4) ¢opMmupoBaHHE YMEHHI YCTaHABIMBATH CBS3M MEXIY pPEaTbHO HAOIIOAAEMbIMH XWMHUYECKUMHU
SABJICHUSIMA U IPOLECCaMU, MPOUCXOAINIMMH B MHKPOMHpE, OOBSCHATH MPUUYMHBI MHOr000pa3us
BELIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAKXKE 3aBUCHUMOCTb IPUMEHEHUS
BELIECTB OT UX CBOMCTB;
5) npuoOpeTeHre ONbITa NCIOJIb30BAHUS PA3IUYHBIX METOJ0B U3yYEHHS BEUIECTB: HAOIIOIEHUS 3a UX
MPEBPALICHUSIMU TP TPOBEACHUU HECIOXKHBIX XUMHUYECKMX HKCIHEPUMEHTOB C HCIIOJIb30BAHUEM
1a00paTOpHOTO 000PYAOBAHUS U IPUOOPOB;
6) ¢dopMupoBaHHE MpPEACTaBICHUI O 3HAUYEHUM XUMHUYECKOM HAyKH B pPEIIEHHMH COBPEMEHHBIX
HKOJIOTMUECKHUX TMpoOJieM, B TOM YHCJIE€ B MPEAOTBPAIIEHWUM TEXHOTEHHBIX M SKOJOTHYECKHX
Karactpod.
OcHoOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKY/ISPHBIX MpeiCTaABJICHHI)
BbInyCKHHUK HAy4YUTCS:

* OINHUCHIBaTh CBOMCTBa TBEPIBIX, KUAKUX, ra3000pa3HBIX BEILIECTB, BBIACISS UX CYHIECTBEHHbIE
TIPU3HAKH;

* XapaKTepu30BaTh BEIIECTBAa 110 COCTaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHABIMBATh MPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEX/1y JaHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH «@TOM», «MOJIEKYJa», «XUMHUYECKUN
JIEMEHT», «IIPOCTOE BEIECTBO», «CIOXKHOE BELIECTBO», «BAJIEHTHOCTbY», HCIIOJIb3Yysl 3HAKOBYIO

CUCTCMY XUMUH,



* n300pakaTh COCTaB IMPOCTEHIIMX BEIIECTB C MOMOLIBI0 XMMHUYECKUX (OPMYT M CYIIHOCTh
XUMHUYECKUX PEAKLUN C TOMOILBIO XUMUUECKUX YPABHEHU;

* BBIYMCIISATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAKXKE MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHHUAX JJIs1 OLEHKH UX MPAaKTUYECKON 3HAaUNMOCTH;

* CPaBHMBATh 10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHUCIIOTHI, COJIU;

* KJ1accu(UUIUPOBATH OKCUBI 1 OCHOBAHHUS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTAaBY;

* OIIMCHIBaTh COCTaB, CBOMCTBA U 3HAYEHHE (B MPUPOJE U IMPAKTUUECKOMN AEATEIbHOCTU YEJIOBEKA)
IIPOCTBIX BEIIECTB — KHUCIOPO/a U BOJOPOAA;

* 1aBaTh CPaBHUTEIbHYI XAPAKTEPUCTUKY XUMHUYECKUX 3JEMEHTOB M BAKHEUILIHMX COCIUHEHUMN
€CTECTBEHHBIX CEMEICTB IIEJIOYHBIX METAVIOB U TAJIOI€HOB;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUECKOM MOCY10i1;

* IPOBOAMTDH HECIIOKHBIE XMMUUECKHUE OIBITHl U HAOIIOACHUS 32 U3MEHEHUSIMU CBOMCTB BELLECTB
B IpoOlleCCe WX MpeBpallleHuid; coONoAaTh MpaBWiia TEXHUKH OE30MacHOCTH MpU MPOBEACHUU
HaOII0/IEHUH U OTBITOB;

* pasznuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHI M IIENOYH, MOJB3YSICh WHAMKATOpPaMM; OCO3HABaTh
HEO0OXOIMMOCTH COOJTIOICHHS Mep O€30MMaCHOCTH TP OOPANICHUH C KUCIOTAMU | IIEITOYaMH.
BbIyCKHUK MOJY4YHT BO3MOKHOCTD HAYYHUThCH:

* IpaMOTHO 00OpalaThcs ¢ BeIECTBAMU B IIOBCEAHEBHOM KHU3HH,

* 0CO3HaBaTb HEOOXOIMMOCTh COOJIOEHUS TMPaBHJ SKOJIOTMYECKH O€30IacHOTO MOBEJICHHS B
OKpY>Karolle NpUPOTHON CpeELE;

* [IOHUMATh CMBICT U HEOOXOAMMOCTh COOIIOACHMSI MPEANNCAHUN, TPeIJIaraéMbIX B HHCTPYKIIMSIX
10 UCTOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIp.;

*  HCNOJIb30BaTh  NpUOOPETEHHBIE  KIIOYEBbIE  KOMIIETEHTHOCTH  IPH  BBIIOJHEHUU
UCCIIEIOBATENbCKUX TPOEKTOB IO HU3YYEHHIO CBOMCTB, CHOCOOOB TMOJY4YEHUS U Paclo3HaBaHUS
BELIECTB;

* pa3BUBAaThb KOMMYHHUKAaTHUBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Yysl CPEJICTBA YCTHOW M MHCbMEHHOMN
KOMMYHHKAIIMH NPU paboOTe C TEKCTaMU y4yeOHUKa U JOMOJHUTEIbHON JIUTEPaTypol, CIIPaBOYHBIMU
TabJIMLIaMH, MPOSIBISTH TOTOBHOCTh K YBRKEHHIO MHOM TOYKHU 3PEHUS MIPU 0OCYKJIEHUU PE3yIbTaTOB
BBITIOJTHEHHON paOOoThI;

* O0OBEKTUBHO OLEHMBATh WH(POPMAIMIO O BEHIECTBAX M XUMHUECKUX IPOLECCaX, KPUTHUECKU
OTHOCUTBCSI K TICEBAOHAYYHOH MWHQpOpManuu, HeIoOpOCOBECTHOM  pekiiame,  Kacaromeics
WCIIOJIB30BaHUsl PA3IMYHbBIX BelecTB. [leproandeckuil 3aK0H U MEPUOANYECKAsi CHCTEMA XUMUYECKUX

anemenToB /1. V1. Menpaeneena.
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Crpoenue BemecTBa
BbINyCKHUK HAYYHUTCS:

* KJIACCHU(UIIMPOBATH XUMHUYECKHE IJIEMEHTHI Ha METAJUTbI, HEMETAJUIbI, JJIEMEHTHI, OKCHJIBI U
THJIPOKCHIBI KOTOPBIX aM(OTEpHBI, W HWHEPTHBIC JJIEMEHTHI (Ta3bl) I OCO3HAHHUS BAKHOCTU
YIOPSA0OYCHHOCTH HAYYHbBIX 3HAHMIA;

* pacKpbIBaTh CMBICH Mepuoanyeckoro 3akona /. 1. Menneneena;

* ONHWCHIBATh W XapaKTEPU30BaTh TAOIWYHYIO (OPMY MEPUOJUYECKON CHUCTEMBI XUMHYECKHX
3JIEMEHTOB;

* XapaKkTepu30BaTh COCTaB aTOMHBIX SIZIEp U paclpe/iesieHHe YKHcia SJIEKTPOHOB IO IEKTPOHHBIM
CJIOSIM aTOMOB XMMHMYECKUX 3JIEMEHTOB MaJIbIX MEPUOOB MEPUOAMUYECKOIN CUCTEMBI, a TAK)KE KA U
KaJIbIIMS;

* pa3nuyYaTh BUIBl XMMHYECKOM CBSI3M: HOHHYIO, KOBAJEHTHYIO TMOJSPHYIO, KOBAaJECHTHYIO
HEMOJISIPHYIO U METAJUTHYECKYIO;

* M300paXkaTh JIEKTPOHHO-HUOHHBIE (HOPMYIBI BEIIECTB, OOPa30BAaHHBIX XUMUYECKHUMH CBSI3IMU
pa3HOro BUA;

* BBISBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOSHUS MX KPUCTAIUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTepU30BaTh XUMUYECKHE DJIEMEHTHI U UX COCJUHEHUS Ha OCHOBE MOJIO)KEHUS 3JIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

* OMNHUCHIBaTH OCHOBHBIE ATamnbl OTKpbITUs JI. M. MeHneneeBbIM MEPUOIUYECKOTO 3aKOHA U
MEPUOINYECKON CHCTEMbI XUMHUECKUX DJIEMEHTOB, )KU3Hb U MHOTOOOPa3HYI0 HAYUHYIO JEATEITbHOCTh
Y4€HOTO;

* XapakTEepU30BaThb HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHHE IEPUOJMYECKOr0 3aKOHa U
MEPUOINYECKON CUCTEMBbI XUMHYECKUX 31eMeHTOB J[. . Menaeneena;

* OCO3HaBaTh HAyYHBIE OTKPBITUS KaK PE3yJbTaT JUTUTEIbHBIX HAOIIOICHUM, OMBITOB, HAYYHOU
MOJIEMUKH, TPEOJIOJICHUS TPYAHOCTEH U COMHEHUH.

BhInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:

* 0OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIS1 TPAKTUUECKON JEATETHHOCTH YETIOBEKA;

* OINUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, MPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CUCTEMbl XUMUYECKUX DJIEMEHTOB JJIs
OOBSICHEHHS U MIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh UH(POPMAILIMOHHYIO KOMIIETEHTHOCTb MMOCPEJCTBOM YIiayOJleHHs 3HaHUI 00 ucTopun
CTAaHOBJICHUS] XMMHMUYECKON HAyKH, €. OCHOBHBIX MOHATUMN, NEPUOAMYECKOTO 3aKOHA KaK OJIHOTO M3
BKHEUILIMX 3aKOHOB MPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTHXKEHUAX HAYKU U TEXHUKHU.
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MHoroo0pa3ue XMuMHYECKHUX peaKkiuii
BbINyCKHUK HAYYHUTCS:

* OOBSICHATD CyTh XUMHUYECKUX MTPOILECCOB M UX MPUHLIUIHAIBLHOE OTIINYHE OT (PU3NIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEAKLIN;

* yCTaHaBJIMBATh IPUHAIICKHOCTh XUMUYECKON PEeaKkLUu K ONpeieEHHOMY THUILY 110 OJHOMY M3
KJ1aCCU(UKALMOHHBIX IPU3HAKOB:

1) mo uuciny M cocTaBy HMCXOAHBIX BEUIECTB U IPOJIYKTOB PEAKUUM (peakUuU COEAUHEHUS,
pasioKeHus, 3aMeIeHus U 0OMEHa);

2) 110 BBIJICJIEHUIO WJIU MOTJIOLICHUIO TEIUIOTHI (PeaKLUU K30TePMUYECKHUE U SHAOTEPMUUECKUE);

3) mo M3MEHEHHWIO CTeNeHEH OKUCICHUS XUMHUYECKUX JJIEMEHTOB (PEaKLHMU OKHUCIUTENIbHO-
BOCCTAHOBUTEJIHHBIC);

4) mo oOpaTuMoCTH Tpolecca (peakiuu o0paTuMbIe 1 HeoOpaTHMBbIL);

* Ha3bIBaTh (PAaKTOPBI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PeaKIHii;

* Ha3bIBaTh (JaKTOPHI, BIUAIOLINE HA CMEIIEHUE XUMHUUECKOTO PABHOBECHS;

* COCTaBJISITh YpaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLMALUN KUCIIOT, IEJI0YEH, CONe; MOJIHbIE U
COKpalIEHHbIE HOHHbIE YPaBHEHUS PEaKIMi 0OMEHa; YpaBHEHMsI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii;

* NIPOTHO3UPOBATh TMPOIYKTHl XUMHMYECKMX peakiuuil mo ¢opMynaM/Ha3BaHUSAM HCXOAHBIX
BEIIECTB; ONPEEIIATh HCXOJHBIE BELeCTBA O (hopMysIaM/Ha3BaHUSAM MPOITYKTOB PEaKIUy;

* COCTaBJISTh YPAaBHEHMsI PEAKIUIl, COOTBETCTBYIOIIMX IOCJIEAOBATEIbHOCTU («IIETIOYKEY)
MPEBPALICHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBIBIATH B TMIPOLIECCE DBKCIEPUMEHTa MPU3HAKH, CBUJCTEIbCTBYIOIIME O MPOTEKaHUU
XUMUYECKOH peaKInm;

* IPAUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOTO BEIIECTBA,;

* OINpEAENATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIOT U IEIOYEH MO M3MEHEHUIO OKpPacKu
WH/INKAaTOPOB;

* IPOBOJUTH KAUE€CTBEHHbIE PEaKLH, OATBEPKIAI0IINE HaTMYUe B BOAHBIX PACTBOPAX BEIIECTB
OTJEJbHBIX KATHOHOB M aHUOHOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* COCTaBISTH MOJIEKYJSIPHBIE W TIOJHBIE HOHHBIE YpPAaBHEHHMS 110 COKpAIIEHHBIM HOHHBIM
YpaBHEHHSIM;

* NPUBOJUTH IPUMEPHl PpeaKLuil, MOATBEPKAAIOUINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXAY

OCHOBHBIMH KJIaCCaMU HEOPraHNYCCKUX BECIICCTB,

12



* IPOTHO3MPOBATh PE3yJbTaThl BO3ACHCTBHS DPA3IUYHBIX (DAKTOPOB HA H3MEHEHHE CKOPOCTHU
XUMHUYECKON pEaKIUU;

* IPOTHO3MPOBATH PE3yAbTAThl BO3ACUCTBUS PA3IUYHBIX (DAKTOPOB HA CMENICHHE XMMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BemecTn
BbINyCKHUK HAYYUTCS:

* ONpeneNsITh MNPUHAMJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIIBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUAM;

* OIIPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIJIATH (DOPMYJIBI HEOPTAHUYCCKUX COCJMHEHUHN 10 BAJICHTHOCTSAM M CTCIICHSM OKHUCIICHUS
3JIEMEHTOB, a TaKXKe 3apsgaM HMOHOB, YKa3aHHBIM B TAOJIMIIE PACTBOPUMOCTU KHCIIOT, OCHOBAaHUN M
COJICH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(METaJIOB U HEMETAJUIOB) M UX BBICIIUX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MIEPUOJIOB;

* Ha3bpIBaTh OOIME XMMUYECKHE CBOWMCTBA, XapaKTepHbIC g TPYNI OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3plBaTh OOIIME XHMHYECKHE CBOICTBa, XapakTepHble HJs KaxJOro U3 KJIacCoB
HEOPraHWYECKUX BEIIECTB: KUCIOT OCHOBAaHUM COJIEH;

* MPUBOAUTH MPUMEPHI PEAKIUN, MOATBEPXKAAIOIINX XUMHYECKHE CBOWCTBA HEOPTraHUYECKHX
BEILIECTB: OKCHUJIOB, KUCJIOT, OCHOBAHHI U COJIEH;

* ONpelNensiTh  BEUIECTBO-OKUCIMTENb M  BEIIECTBO-BOCCTAHOBUTEIb B  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

* COCTaBJSITh OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIA OanmaHc (I H3YYEHHBIX peakiuil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* TPOBOAWUTH IJTA0OPATOPHBIE OMBITHI, TMOATBEPXKIAIONINE XWMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIECTB;

* MPOBOJWTH JTAOOPATOPHBIE OMBITHI IO TMOJYYEHHUIO W COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJA, KHUCIOPOJA, YIJIEKUCIOrO Tra3a, aMMMAaKa; COCTABJISITH YPaBHEHUSI COOTBETCTBYIOLIUX
peaKkuui.

BBINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA;
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* IIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKHCIUTENbHbIE MM BOCCTAHOBUTEIbHBIE
CBOMCTBA ¢ y4€TOM CTEIIEHEH OKUCICHUS 2JIEMEHTOB, BXO/ISIINX B €r0 COCTaB;

* BBISIBIISITH CYIICCTBOBAHHME T'CHETUUYECKOW B3aUMOCBSI3M MEXK]Y BEIIESCTBAMHU B PSY: IMPOCTOE
BEILIECTBO — OKCHUJI — TUAPOKCH — COJIb;

* XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* MPUBOAUTH MPHUMEPHl YPABHEHUU peakiuii, JEKalUX B OCHOBE MPOMBIIIIEHHBIX CIOCO00B
MOJIyYCHUsI aMMHUaKa, CEPHOU KUCIIOTHI, UyT'YHA U CTAJIH;

* OMHCHIBATh (PU3UYECKUEC U XUMHUYECKHE MPOIECCHI, SIBIISIOMINECS YACThIO KPYTOBOPOTA BEIIECTB
B IIPUPOJIE;
* OpraHu3OBbIBaTh, IMPOBOJUTH YYCHHUECKHE IMPOEKTHl IO HCCIECJOBAHUIO CBOWMCTB BEIIECTB,
UMEIOIIUX BAKHOE MMPAKTUICCKOE 3HAYCHHE.
JIMYHOCTHBIE:
1) BocMTaHHE POCCHICKON TIpa)KTAHCKOW WICHTHMYHOCTU: MATPUOTH3Ma, yBaxeHHs K OTedyecTBy,
MPOLIOE U HACTOSIIIIee MHOTOHAIIMOHAILHOTO Hapoja Poccuu; oco3Hanue
CBOCH ATHUYECKOH TMPUHAIJICKHOCTH, 3HAHHEC WCTOPHUH, S3BbIKA, KYJIBTYPHl CBOErO Hapo/a, CBOETO
Kpasi, OCHOB KYJIbTYPHOTO Haclie[iisi HapoaoB Poccuu u yenoBedyecTBa; YCBOSHUE T'YMAHHCTUYCCKUX,
JEMOKPAaTUYECKMX W TPAAUIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBa;
BOCIIHTAaHHME YyBCTBAa OTBETCTBEHHOCTH U J0JiTa nepen PonanHoii;
2) opmupoBaHNEe OTBETCTBEHHOTO OTHOIIEHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIUXCSI
K CaMOpPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K O0YyUEHHUIO U TIO3HAHUIO, OCO3HAHHOMY
BBIOOPY U TIOCTPOCHHIO JajdbHEWINEH WHAUBUAYAIbHOW TpaekTopun oOpa3oBaHusi Ha 0aze
OPUEHTHPOBKH B Mupe mpodeccuit u mpodecCHOHANBHBIX MPEANOUYTEHHH C Yy4EeTOM YCTOHYUBBIX
MO3HABATENIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHHUS K TPYAY,
Pa3BHUTHS OIBITA YIACTHS B COIIMAILHO 3HAYUMOM TPY/IC;
Pa3BHUTHS OIBITA YIACTHS B COIIMATLHO 3HAYUMOM TPY/IC;
3) dopmupoBaHHE IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOIIECTBEHHOHN MPAKTHUKH, YYUTHIBAIOIIETO COLUATIBHOE, KyIbTYpHOE, SI3BIKOBOE,
JyXOBHOE MHOT0O0Opa3ne COBPEMEHHOT'O MUPA;
4) dopMUpOBaHHWE OCO3HAHHOTO, YBAXHUTEIHLHOTO W JIOOPOXKEIATCILHOTO OTHOIICHHS K JIPYrOMY
YeN0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE, SI3bIKY, BEpPE, TPaKIaHCKON MO3UIINH, K UCTOPHH,
KYJIbTYpE, PeTTUTUH, TPAIUIHSIM, S3bIKaM, IICHHOCTSM Hapo10B Poccuu u HapogoB MUpa; TOTOBHOCTH
Y CIIOCOOHOCTH BECTU JUAJIOT C IPYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;
5) ocBOeHHE COLMATBHBIX HOPM, IIPAaBUJI MOBEACHHUS, posiei U GopM colmambHON )KU3HU B TPYIIAX U
cooOIIecTBax, BKIIOYash B3pOCIHbIE U  COIHUAIBHBIE COOOIIECTBAa; ydYacTUE B  IIKOJIHHOM
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CaMOYNpaBJI€HUH U OOLIECTBEHHOW >KM3HM B TNpENeNax BO3PACTHBIX KOMIIETEHLIHUH C Y4EeTOM
PErHOHANIBHBIX, ATHOKYJIBTYPHBIX, COLIMANIBHBIX M 9KOHOMHUYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPAJIILHOTO CO3HAHUSI U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX MPOOJIEeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OpPMUPOBAHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO ITOBEACHHS,
OCO3HAHHOTO M OTBETCTBEHHOTI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) ¢dopMupoBaHHE€ KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOLICHMM U COTPYJHUYECTBE CO
CBEPCTHUKAMM, JE€THbMH CTapIIEro U MIAJALIEr0 BO3pacTa, B3pOCIBIMU B IPOIECCE 00pa30BaTEIbHOM,
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-HCCIIeIOBATEILCKON, TBOPUECKON U IPYTUX BUJIOB ICATEIBHOCTH;

8) dopmupoBaHuEe LEHHOCTH 3I0POBOIO M 0O€30MacHOro o0paza JKU3HH; YCBOEHHE MpaBUII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOIO O€30MacHOTO TMOBEACHUS B UYPE3BbIUANWHBIX CHTYyaIUsX,
YIpOKaIOUIUX KU3HU U 3JI0POBBIO JIFOCH, MPaBUII TOBEACHUS HA TPAHCTIOPTE M HA I0pOrax;

9) dopMupOBaHHE OCHOB AKOJIOTHMUECKOH KYyJIbTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIIJICHHS, Pa3BUTHE OIBbITa SKOJOTHYECKH OPUEHTHPOBAHHOU pedIeKCUBHO-
OLICHOYHOH U MPAKTUYECKON JeSTENbHOCTH B dKU3HEHHBIX CUTYAIIHIX;

10) oco3HaHue 3HAYEHUS CEMbU B JKM3HU YEJIOBEKAa M OOIIECTBA, NMPUHATHE LIEHHOCTH CEMEHHOM
KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XY/I0’KECTBEHHOTO Hacleaus HapoaoB Poccun
Y MHpa, TBOPYECKOHN JEATEIBHOCTH 3CTETUYECKOIO XapaKTepa.

MeTtanpeamerssbie:

1) yMeHHE CaMOCTOSATENILHO OMPEACIIATh IEJIM CBOETO 00YUYEHUsI, CTaBUTh U (POPMYJIMPOBATH JJIsi CeOs
HOBBIE 3a7aud B ydyeOe W TMO3HABaTEIbHOM NEATEIbHOCTH, Pa3BUBATh MOTHBBI W WHTEPECHl CBOEH
MMO3HABATEIbHON J€ATEIbHOCTH;

2) yMeHHEe CaMOCTOSATEIbHO TUIAHUPOBATh MYTH TOCTHKEHUS IIeJieil, B TOM 4YHCIie aJbTepHATUBHEIE,
OCO3HaHHO BBIOMpaTh HanboJee 3G (HEeKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U MTO3HABATEIIbHBIX 33714,
3) yMeHHE COOTHOCUTH CBOU JIEUCTBHS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH JESATENLHOCTH B MPOIECCE NOCTHIKEHUS PE3yNbTaTa, ONMPeaeNsTh CIOCOOBI ACUCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICWCTBUS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYallue;

4) yMeHue OIeHUBaTh MPABWJILHOCTH BBIMOJIHEHUs y4eOHOM 3a/1ayu, COOCTBEHHbIE BO3MOXHOCTU €€
pelieHus;

5) BlageHUE OCHOBAaMHU CaMOKOHTpPOJIS, CaMOOILICHKH, NPHUHSATHS PEIICHHH M OCYILECTBICHUS
OCO3HAaHHOTO BhIOOpa B y4eOHOM M MMO3HABATEIbHON JESITeIbHOCTH;

6) yMEHHWE ONpeneisATh TOHATHS, CO3/aBaTb  OOOOIICHHS, yCTaHABIMBATh  AHAJIOTHH,

KJ1accu(UIUpPOBaTh, CAMOCTOSATENBHO BBIOMPATh OCHOBAHUS W KPUTEPUH ISl KiIacCHU(UKAIHH,
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YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHbBIEC CBA3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKIIOUCHUE
(MHAYKTHBHOE, IETYKTUBHOE U 110 AaHAJIOTHH ) U JIEJIaTh BBIBO/IBI;

7) yMeHue co3[aBaTh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKH W CUMBOJIBI, MOJEIH U CXEMBI IS
pelieHrs yueOHBIX M MO3HABATEIBHBIX 33/1a4;

8) CMBICIIOBOE YTCHHE;

9) ymeHue OpraHuU30BBIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO NESTEIIBHOCTh C YYUTEIEM H
CBEPCTHUKAMH, pabOTaTh WHAWBUAYAIBHO W B TPYIIE: HAaXOAWTh OOINee pEIIeHHWE U pa3pemaTh
KOH(MIMKTHI HAa OCHOBE COTJIACOBAHMS TMO3WIMH M yd4eTa HHTEPEecoB; (OPMYIHUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

10) yMeHue 0CO3HAHHO HCIIOJIb30BAaTh PEUYEBHIC CPEJCTBA B COOTBETCTBHH C 3a/ladeil KOMMYHHKAIIUU
JUISl BBIPOKEHHUSI CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH; IUIAHUPOBAHUS M PETYJSALHUH CBOEH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEUbI0, MOHOJIOTHYECKOM KOHTEKCTHOM PEUbIO;

11) dopmMupoBanue M pa3BUTHE KOMIIETEHTHOCTH B O00JIACTH MCIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (manee - UKT kommereHumn); pa3BuTe MOTUBALIUU K OBJIAJICHUIO
KYJIbTYypOH aKTUBHOTO MOJB30BAHUS CIOBAPSMU U IPYTUMHU TOMCKOBBIMHU CUCTEMAMU;

12) ¢opmupoBaHHe ¥ pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE TPHUMEHATh €ro B

HO3H3.B8.TCJ'IBHOI\/'I, KOMMYHHKaTHBHOﬁ, COLIMAJIbHOM IMPAKTHUKE U HpO(I)eCCHOHaHBHOﬁ OpHUCHTAaIUU.

OcHoBHOe cogepkaHue Y4eOHOro npeaMera Kypca 8 kiacca

Pazpnen Koxn- Tembl Te3ncsl OCHOBHOTO COAEPIKAHUS
BO
4acoB
MeTo bl Hay4yHOTO 10 | IlepBoHauanbHBIE XUMUs KaK 4acTh €CTECTBO3HAHUA. XUMMUS —
MO3HAHUS. XUMHYECKHE HaykKa O BelIecTBax, UX CTPOEHUH, CBOMCTBAX
DKcriepuMEHTANIbHbIE MTOHSTHSL. U TIPEBpAIICHUSIX.
OCHOBBI XUMUH. Habmtonenue, onrcanue, u3MepeHue,

HKCHEPUMEHT, MojienupoBanue. [lonsaTue o
XUMHAYECKOM aHAaJIM3€ U CHHTE3E.

[IpaBuia paGoThI B MIKOJIBHOM 1a00PATOPUU.
JlabGopaTopHas mocyna u 000py10BaHHE.
[IpaBusa 6e30mMacHOCTH.

Paznenenue cmeceit. OuncTKa BELIECTB.

OuUIbTpOBAHUE.
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Kucnopon.

PactBopsl. Bona.

[TonydyeHue KpUCTAIIOB COJICH.
HarpesatenbHnbie yctporicta. [IpoBenenue
XUMHUYECKUX PEaKIUid MPU HAarPEBaHUH.
MeTtoapl aHanu3a BemecTs. Onpenenenue
xapakrtepa cpebl. IHIUKaTopshl.
[Tonydenue ra3000pa3HbIX BEILECTB.
KauecTBenHsbie peakiyu Ha ra3000pa3HbIe
BELIECTBA.

BsBemmBanue. [Ipuroronenue pacTBopos.

BemectBo

32

HepBOHa‘laﬂbHHe
XUMHUYCCKUC

IIOHATHSA.

3akoH ABoOTrajpo.
ModsipHblii 00BeM

Ta3oB.

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COE€IMHEHUN.

[Tepuonnueckuii

3aKOH U

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUI 3JIEMEHT.
S3bIK XUMUU. 3HAKU XUMUYECKUX HJIIEMEHTOB,
XUMHYeCKHe (HOpMYITbl. 3aKOH TTOCTOSTHCTBA
COCTaBa.

OTHOCUTENbHBIE AaTOMHAsI U MOJIEKYJISIpHAs
Macchl. ATOMHAsi €IMHHIIA MACCHI.

[Tonstue o BanenTHOCTU. COCTaBIIEHUE
(hopMyI1 1O BaJIEHTHOCTH.

KonunuecTBo BemecTBa, Mmoiib. MonspHas
Macca. UucThble BemecTBa 1 CMECH BEILECTB.
[Ipuponueie cMecH: BO31yX, IPUPOIHBIN ra3,
He(Th, IPUPOTHBIC BOJBI.

KauecTBeHHBII U KOJIMYECTBEHHBIN COCTAB
BELIEeCTBA.

[IpocTrie BemecTBa (METaTBl 1 HEMETAILIBI).
Crno>xHble BelecTBa (OpraHU4eCcKue U
HEOpPTraHUYecKue).

MounsipHblii 00b€M ra3000pa3HbIX BEIIECTB.

OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB:
OKCHJIBI, OCHOBAHMS, KHCIOTHI, coti. CocTas,
KJaccuuKaius, HOMEHKIIATypa, CBOKCTBA,

MOJIYUYCHHUC U IPUMCHCHUC. TI'eneTnueckas
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nepuoanIecKas
cucrema
XUMHUYCCKUX
anemeHToB /l. U.
Meunneneena.

Ctpoenue aToma.

Crpoenue
BELIECTBA.

XuUMH4YeCcKas CBI3b

CBs3b BCUICCTB PA3JIMYHBIX KJIIACCOB.

Ilepponnueckuil 3aKOH U INEPUOAUYECKAs
cucremMa  XuMuueckux — anemeHtoB .M.
Menaeneena. ['pynims u TEePUOJIbI
MIEPUOIUYECKON CUCTEMBI.

Crpoenue atoMa. S apo (IpOTOHBL, HEUTPOHBI)
u anekTponsl. M3oTonsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB TIepBbIX 20
3JIEMEHTOB nepuoandeckon cucremsl .M.

Menneneena.

Crpoenue MoseKkys1. XuMUUecKas CBsi3b. THIIbI
XMMHYECKHUX CBSI3€H: KOBAJIEHTHAs (IOJISIpHAst
Y HETIOJISIPHAS ), HIOHHAS, METAJLTHIECKasl.
[lonATHE O M CTETICHN OKHCIICHHUS.
CocraBnenue GopMys COeTMHEHUH IO
CTETIEHU OKUCIICHUSI.

Bemiecta B TBEpIOM, KHUJIKOM H
razoobpa3HoM coctosHuu. Kpucramumyueckue
u amop(HbIe BemiecTBa. TUIIBI
KPUCTAJUNIMYECKUX PEIIETOK (aTOMHas,

MOJICKYJIsIpHasd, MOHHasA 1 MCTaJ'IJ'II/ILIGCKaSI).

XumMuueckas

pcaKnus.

[TepBonavaibHBIE
XMMHYECKHE

TIOHATHS.

Crenesn

OKHCJICHUA.

X¥UMHYECKas peakuus. Y paBHEHHE U cXema
XMMHYECKON peakiuu. Y CJI0BUS U IPU3HAKU
XUMHUYECKUX peakuuid. CoxpaHeHHe MacChl
BEIIECTB MMPU XUMHYECKUX PEAKIUAIX.
Knaccudukanmsi XuMHUIeCKUX peakIui mo
YUCIY U COCTaBY UCXOIHBIX U MOJYYEHHBIX
BEIIIECTB.

OKXHUCIIUTEIIFHO - BOCCTAHOBHUTEIIBHEIC

pCaKkunu. OxucIuTeIh 1 BOCCTAHOBUTEIb.
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DneMeHTapHbIC 14 | Kucnopon. Kucnopon, hpuzndeckne 1 XuMHIECKUE
OCHOBBI CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE.
Bonopon.
HEOPraHUYECKOMN Bognopon, pusnyeckue u XUMHUIECKHE
XUMUHU. PactBopsl. Bona. CBOMCTBA, IIOJIy4CHUE U IIPUMECHEHUE.
Bona u ee cBolicTBa. PacTBOprMOCTH BEIlIECTB
B BoJie. KpyroBopot BOjibI B IpUpoOJIE.
XUMUS U )KU3Hb. 3 XUMHUYECKOE UYenoBek B MUpE BEIIECTB, MATEPUAIIOB U
3arpsi3sHEHUE XUMHUYECKUX PEaKIUu.
OKpY’Karoleu XHUMHUYECKOE 3arpsi3HEHUE OKPYXkKarolen

Cpeabl U €ro

OCICACTBUA.

BbriToBas
XUMHYeCKas

I'paMOTHOCTbD.

CpeIbl H €ro MOCIICACTBUSI.
[Tpo6emMbl 6e30MacHOr0 UCTIOIB30BAHUS
BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ B
MOBCETHEBHOM KU3HU. TOKCHYHBIE, TOPIOYHE U
B3PBIBOOIIACHBIC BEIIECTBA. bbITOBas

XUMHYCCKAd rpaMOTHOCTD.

OcHOBHOE co/lep:kaHie Y4eOHOro npeaMeTa Kypea 9 kiiacca

Pasznen Kou- Tembl Te3ncsl OCHOBHOTO COJEPKAHUS
BO
9acoB

MeTop1 HayYHOTO 11 | DnexTponutuyeckas | [IpoBeneHre XUMHUECKUX pPEeaKIU B
MTO3HAHUSI. JTUCCOIAITAS pacTBopax.
DKCIepUMEHTATLHBIC KauecTBeHHBIC peaKI Ha HOHBI B pacTBOPE.
OCHOBBI XUMUH.

Aot u pochopac [Tomyuenue ra3000pa3HbBIX BEIIECTB.

VYriepoa u KpeMHUI

KadecTBeHHBIC peakiyii Ha ra3000pa3HbIC

BCIICCTBA.

[Tonyuenue ra3000pa3HbIX BELIECTB.
KadecTBeHHBIE peakIuy Ha ra3000pa3HbIe

BCIICCTBA.
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Xumuyeckas 11 DIIEKTPOJIMTUYECKAS | DIEKTPOITUTHI U HEAIEKTPOIUTHI.

peakuus. U ccoanus DJIEKTPONIUTHYECKAS AUCCOLMALINS KUCTIOT,
LIEJI0YEHN U COJIEN B BOAHBIX PACTBOpAX.
Nonbl. Katnonsl 1 annonsl. Peakiuu
MOHHOTO 0OMeHa. KauecTBeHHbIe peakiuu Ha
HOHBI B pacTBOpE.
[ToHsiTHE O CKOPOCTH XMMHYECKUX PEAKIIHH.

Kucnopon u cepa

Karanuzatopsr.

DneMeHTapHbIe 33 | 'anmorensr ["anorenst. XnopoBopopoa. ComnsiHast KUCIIOTa

OCHOBBI U €€ COJIN.

HEOPraHWYeCKOMn Cepa, pusnueckre M XMMUYECKHE CBOWCTBA,

XUMHHU. Kucnopon u cepa HaxoxjaeHue B mpupone. Oxcua cepst (VI).

Aot u pochop

VYriepoa u KpeMHUI

Cepnas kuciora u ee coyd. OKUCIUTENIbHbBIE
CBOMCTBA  KOHIICHTPHUPOBAHHOMN CEepHOU
kucinotel. CepHHCTass M CEPOBOAOPOJHAsS

KHUCJIOTBI U UX COJIM.

Ammuak. Conn aMMoHUs. A30T, Qpu3ndecKue
U XMMHYECKHE CBOMCTBA, TOJIy4YeHUE U
npuMe-aHenue. KpyroBopor azora. Okcupisl
azota (II u 1IV). A3oTHas kucnora u ee coiu.
OxucnuTenbHble CBOMCTBA a30THOM KHCIOTHI.
docdop. Oxkcup docdopa (V).

OpTtodocdopHas KUCIOTa U €€ COTH.

VYraepon, — amnoTpomHble  MOJIM(UKAIUH,
busznueckue U XUMHUYECKHE  CBOICTBa
yriepoja. YrapHelii Tra3 — CBOHCTBA |
¢u3noIoruueckoe JAEHCTBHE Ha OPraHU3M.
VYrnekucnelii ras, yrojbHas KUCIOTa U €€
comu. KpyroBopor yriepoaa. Kpemuuii.

Oxkcua kpemuus (IV). KpemuaneBast kuciora u
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MeTtamibl

cikaTel. CTEKIIO.

[Tonoxxenue wmerammoB B Ilepuoanueckoit
cucteMe  XuMHuueckux  anemenroB .M.
MenpeneeBa. Ilonsatue 0 MeTauIyprum.
CrocoObl  monydeHuss MeTtayioB. CruiaBbl
(cramp, 4YyryH, AIOpaJTIOMAHUNA, OpoH3a).
OO0mue XUMHAYECKHE CBOMCTBA METAJUIOB:
peakuu C  HeMeTaJUlaMH,  KHCJIOTaMHu,
colsiMM.  Psan HanpsbkeHMT  METaJlIoB.
[lenoyHbIe U MIEIOYHO3EMENbHBIE METAJUIBI U
UX COeIUHEHUs. ATOMUHHA. AMQOTEPHOCTh
okcuma u rugpokcupa. Kemezo. Oxcupupl,

THJIPOKCHUIBI M COJIH JKelle3a (1w ).

[TepBoHauasibHBIE
MpeJiCTaBICHUs 00
OpraHUYeCKHUX

BC€IIECTBax

[TepBonavasibHBIE
MpeicTaBIeHUs 00
OpraHUYeCKHUX

BE€IIECTBAxX

IIepBoHavasIbHBIE CBEICHHS O CTPOCHHUH
oprannyeckux BemecTB. CUpThl (METaHOI,
3TaHOJ, TJIULEPHH) U KapOOHOBBIE KUCTOTHI
(YKCycHasl, cTeapuHOBas) KaK MPEICTaBUTENH
KUCJIOPOJCOAEPKAIINX OPraHUYECKUX
coenuHennii. buoiorndyecku BaXHbIE
BEIIIECTBA: KUPBI, YIIIEBObI, OCIKH.
[IpencraBnenus o nonuMepax Ha IIpuMepe

IOJINOTUIICHA.

XUMUS U KU3Hb.

O06006111EHHE.

XUMHUS U KU3Hb

UenoBek B MUpPE BEILIECTB, MATEPUATIOB U
XUMHUUYECKUX peakui. XUMus U 30POBbE.
JlexapcTBeHHBIE MpenapaThl U MPOOIEMBI,
CBSI3aHHBIE C UX TPUMEHEHHEM. XUMHUS U
numa. KamopuiHOCTE KUPOB, OEITKOB U
yrieBo0B. KoHCepBaHThI MUILIEBBIX
MPOJYKTOB (TIOBapeHHAs COJb, YKCYCHAS
KHCJIOTA). XUMHUYECKHE BEIIECTBA KaK

CTPOUTCJIBHBIC U IMTOACTIOYHBIC MAaTCPHAJIbI
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(Mern, MpamMop, U3BECTHSIK, CTEKJIO, IIEMEHT).
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB.

HedTb 1 npupoaHsblii ra3, ux NpuMeHEHHE.

TemaTn4eckoe IJIAHUPOBAHHE

8 kiace

No Tema Kou-Bo

/i 4acoB
Memoowt hayunozo no3nanusn. IKcnepumenmaipbHvlie 0CHOBbL XUMUU. 10

1 XHUMHS KaK 4acThb €CTECTBO3HAHUS. XUMUS — HayKa O BEIIECTBAaX, UX CTPOEHUH, 1
CBOMCTBAxX U IPEBPALLECHHUSX.

2 Yucrtele BelecTBa U cMecH. [Ipupoanbie cmecu. 1

3 ®u3nuecKue 1 XUMHUECKHUE SIBJICHUS. XUMUUYECKHE PEAKIIMH. 1

4 ATOMBI 1 MOJIEKYJIBI. 1

5 KauecTBeHHBIN U KOTMYECTBEHHBIH cocTaB BellecTBa. [IpocTeie U cnoxHbIe 1
BEIIIECTBA.

6 XUMUYECKUH d71eMEHT. SI3bIK XUMUN. 3HAKH XUMHUYECKUX DJICMEHTOB. 1

7 OTHOCHTEIbHAS aTOMHAs Macca XMMHUYSCKUX 2JIEMECHTOB. ATOMHAs €IUHHAIIA 1
MacCBhI.

8 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKUE (POPMYJIBL. 1

9 Breruncnenne mo xumuyeckum Gopmyiiam. Pemienne pacyeTHbIX 3a1ad. 1

10 | BaleHTHOCTh XUMUYECKHX JIEMEHTOB. OmpeiesieHue BAICHTHOCTH JICMEHTOB 1
o opmyrnam UX COCTUHEHHIA.
Bewecmeo 32

11 | CocraBnenue ¢popMya COCTUHEHUN I10 BAJICHTHOCTH 1
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12

3aKOH COXpaHEeHMsI MacChl BEIIECTB. XMMHUYECKHE YPAaBHEHUSI.

13 | Tumbl XUMHUYECKUX pEaKIIHil.

14 | Tumbl XUMHUYECKUX PEAKITHHl.

15 | [Ipakruueckas padota Nel"IIpaBuma paGoThl B IKOJIBHOM JTAOOPATOPUH.
JlaGopaTtopHas nmocyaa u obopynosanue. [IpaBuna Th".

16 | [Ipaktuueckas padota No2 "OuuncTka 3arps3HEHHON TOBAPEHHOU coH"

17 | KonuuectBo BemiectBa. Moib. Momnsipaast Mmacca.

18 | BeiuucieHus 1o XuMUYECKUM YPaBHEHHSIM pEaKIIUi.

19 | BeiuucieHus 1o XuMUYECKUM YPaBHEHHSIM PEaKIIUi.

20 | O6o6maromuit ypok o teme «llepBoHavyanbHbie XUMHUYECKHUE TOHSITH

21 | Kontponbhas pabota Ne 1 "[lepBoHauanbHble XUMUYECKHE TTOHATHS".

22 | AHanu3 pe3yabTaToB KOHTposIbHOM padoTsl Nel. Kucnopon, ero oGmas
XapaKTEepUCTUKA U HaxOXJieHue B npupoje. [lomydenne kuciopoaa.

23 | CpoiictBa kucnopoja. [Ipumenenue kuciopoaa. Kpyropopor kuciopojia B
MIPUPOJIE.

24 | Bo3nyx u ero coctaB. TOIUIMBO 1 CIOCOOBI €ro COKUTaHUSI.

25 | TerutoBo# 3P PEeKT XUMHIECKON peaKIui.

26 | IIpakTrueckas padota Ne 3 "TlonydeHune u cBoiicTBa Kuciopoaa'.

27 | Bomopon, ero o0mas XxapakTeprcTHKa, HaXOXACHHEe B Tipupoje. [lomydeHue.

28 | XuMuvecKre CBOMCTBA M MPUMEHEHHE BOJOPO/IA.

29 | IToBTopenwue n 06o0mEeHue Mo TemaM «Kucimopoa», «Bomxopomy.

30 | 3akon ABoraapo. MoJsipHbIil 00beM Ta30B. OTHOCHUTENBbHAS TNIOTHOCTH Ta30B.

31 | Pacuernbie 3amaun. OObEMHBIC OTHOIICHHUS TA30B MPU XUMHUYECKUX PEAKITUIX
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32

Pacuernsbie 3agaun. Pacder no ypaBHEHUIO XUMUYECKOW pEAKIIUH U

HCIIOJIB30BAHUEM ITOHATHSA ((MOHHpHBIﬁ 00BEM»

33 | Bonma — pactBoputens. PacTBOpEI.

34 | MaccoBas 707151 paCTBOPEHHOT'O BEIIIECTBA B PACTBOPE.

35 | Bona u ee cBoiicTsa.

36 | IIpakTuueckas padorta Ned «[IpurororneHue pacTBopa c 3aJJaHHON MacCOBOM
JI0JIeH PaCTBOPEHHOT'O BEIIECTBAY.

37 | IlpumeHeHue BOABI U PACTBOPOB.

38 | O6o6menue 3Hanuit mo remam: «Kucmnopon. Bomopon. Boga. PactBopbi».

39 | KonrposbHas padota Ne 2 o remam: «Kuciiopoa, Bogopo/1, 3aKkoH ABOraapo,
BOJIa U PacTBOPBD».

40 | AHanu3 pe3yabTaToOB KOHTPOIBbHOM paboThl Ne2. OKCHIBI: COCTaB,
KJaccuUKalus, HaX0XJIeHUE B IPUPO/IE.

41 | XuMHYecKue CBOWCTBA OCHOBHBIX U KUCIOTHBIX OKCHJIOB.

42 | OcHOBaHMS: COCTaB U Kiaccuduxarus.
Xumuueckasa peakyus.

43 | XuMHYecKre CBOMCTBA OCHOBAHUM.

44 | Kucnotsl: cocTaB, Ki1accuuKaIius, HaX0KJICHHE U 3HaAYSHHUE B IPUPOJIE U B
ObITY.

45 | XuMU4ecKue CBOMCTBA KHUCTIOT.

46 | Conu: coctaB, knaccuukanus. Conu B Mpupoe, IPUMEHEHHUE COJIEH.

47 | XuMUYecKue CBOWCTBA CONEH.

48 | CBs13b MEXIY OTICIBHBIMH KJIaCCaMU HEOPTAHUYECKUX COSTHMHECHUN.

49 | Ilpaktuueckas padota Ne 5 «Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
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«BaxkHelmme Ki1acchl HEOPraHUYECKUX COCTUHECHUIN.

50 | KontponbHas padota Ne 3 « O6001IeHHEe CBEICHHI O BaKHEUIITNX Kjlaccax 1
HEOPraHUYECKUX COCIMHEHUI»

51 | AHanu3 pe3yabTaToB KOHTPOJbHOH padoTel Ne3. Kimaccudukamus XuMHIeCKuX 1
2JIeMEHTOB. AM(OTEPHBIE JIEMEHTHI.
DnemenmapHuvle 0CHOGbL HEOP2AHUUECKOU XUMUU. 14

52 | Ilepuoawueckuii 3aKOH U TICPUOJUYECKAST CUCTEMa XUMHUYECKHX JJIEMEHTOB 1
J.N. Menneneena.

53 | Crpoenue atoma. Sapo. M30TombLI. 1

54 | CTpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 37IEMEHTOB 1
NEePUOANYECKON CHCTEMBI

55 | CocTosiHUE AIIEKTPOHOB B aTOMAX. 1

56 | 3naueHue nepuoaudeckoro 3akoHa. XKusHp u aedarenpHocts [, U. 1
Menneneesa.

57 | Tumsl XUMHYECKOH CBSI3U: KOBAJCHTHAS HEMOJSPHASI XUMUYECKasl CBSI3b. 1

58 | Tumbl XMMHYECKOH CBSI3U: KOBAJICHTHAS MOJIIPHAs XUMUYECKas CBS3b. 1

59 | Tunsl XMUMUYECKOM CBSI3U: MOHHAS U METAJUTMUECKass XUMHUECKas CBS3b. 1

60 | BemectBa B TBEpAOM, )KHJIKOM U Ta3000pa3HOM cocTossHUU. Kpucraminueckue 1
¥ aMopQHBIC BelecTBa. THITBI KPUCTALTUICCKUX PEIICTOK.

61 | I[lonstue o crenenu okucienus. CocraBiieHue GopMyIT IO CTETIEHN OKUCIICHUSI. 1

62 | OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIC peakiiu. OKHCIUTENb U BOCCTAHOBUTEIT. 1

63 | O6o006menue mo temam Ne7,8. 1

64 | KontponbHas padota Ned4 (uTorosas) 1

65 | AHaynM3 pe3yabTaToB KOHTPOJBbHOU paboThl No4. XuMUUecKoe 3arps3HEHUE 1
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OKPY’KaIOIIEeH CPEbl U €T0 MOCISACTBUS

Xumus u Hcusnb. 3

66 | [IpoGyieMbl 6€30MaCHOTO MCIOJIB30BAHUS BEIIECTB U XUMUUYECKUX PEAKIIUN B 1
MOBCE/IHEBHOM JkMU3HU. BBITOBAast XuMU4eckasi rpaMOTHOCTb.

67 | IloBropenue: kiaccudukanys HECOPraHMIESCKUX COSTUHEHUIN 1

68 | [loBTOpeHHEe: XUMUYECKHE CBOMCTBA KJIACCOB COEIMHEHUIN 1

Hmoczo: 68
9 kJaacce

Ne Tema Koui-Bo

n/m 4acoB
Memoowt nayunozo noznanusn. IKcnepumenmaipbHvle 0CHO8bL XUMUU. 11

1 IToBTOpEeHue Kypca xumun 8 kinacca. Pacuersl o XUMUYECKUM YPaBHEHUSM. 1

2 [lepnonnueckuii 3aKOH U EPUOIUYECKAS] CUCTEMAa XMMUYECKUX 3JIEMEHTOB /1. 1
N. MenneneeBa B CBETE CTPOEHHUS ATOMOB.

3 Xumuueckas cBsi3b. MloHHass XuMu4eckas CBSI3b. 1

4 Xumunaeckas cBa3b. KoBaleHTHas CBSI3b, €€ OTINYHE OT HOHHOM. 1

5 OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX COCTMHEHUM. 1

6 Knaccudukanus XuMHUUECKUX peaklMid 0 U3MEHEHHIO CTETIeHEH OKUCIIEHUS 1
sanementoB. OBP.

7 Peakiuu coennHeHMs, pa3ioKeHus, 3aMeIeHns B cBeTe 3HaHuii 00 OBP. 1

8 TennoBoii 3pPeKT XMMUIECKOHN peakIuu. JK30- U SHIOTEPMHIECKE PEaKIUH. 1
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9 CKOpOCTh XUMHUYECKUX peakinii. [lepBoHavanbHbie CBEAECHUS O KaTaJlu3e. 1

10 | [Ipaktuueckas padota Nel «3ydeHne BIUSHUS YCIOBUMA MPOBEIACHUS 1
peaKkIuu Ha €e CKOPOCTh)

11 | OGpaTumsbie u HeOOpaTuMbIe peakiuy. [[oOHATHE 0 XMMHYECKOM PaBHOBECHH. 1
Xumuueckasn peaxyus. 11

12 | DAEeKTPONUTHI U HEANEKTPOIUTHL. DIEKTPOIUTHYECKas Auccoruanus. MoHsl. 1
KaTnoHnbl 1 aHMOHBI.

13 | DnekTponuTHYECKas JUCCOIMAIHS KUCIIOT, EJI0YeH U COJICH B BOJHBIX 1
pacTBopax.

14 | CnaOble u cuibHBIC NIEKTPOTUTHL. CTENeHb IUCCOIMAIINH. 1

15 | Peakiuu noHHoro ooOMeHa. 1

16 | Xumuueckue cBOHCTBa OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCTUHEHUH B 1
CBETE MpeCTaBlIeHUH 00 dneKTponuTHaeckoi auccoruanyu u OBP.

17 | Tuaposnus cosei. 1

18 | Ilpaktuueckas pabota Ne2 «PemieHne skCriepUMEHTATbHBIX 33/1a4 110 TEME 1
«CBoiicTBa KMCIIOT, OCHOBAHUHN U COJIEH KaK dJIEKTPOIUTOBY

19 | BeruucieHus 1o XMuMUYECKUM YpaBHEHUSIM PEaKIIMii: MacChl, KOJTHYECTBA 1
BEIIEeCTBA MM 00beMa 1o U3BECTHOM Macce, KOJMYECTBY BEIIECTBA HITH
00BEMY OTHOTO M3 BCTYNHBIIUX WM TIOTYYAOIINXCS B PEAKITH BEIIECTB.

20 | O6o6maromuii ypok mo Temam «Kmaccudukarms XHMAYECKAX peakini 1 1
AIIEKTPOJIUTUYECKAS TUCCOIHAIIHS)

21 | KontposbHas pabota Nel «Knaccudukanus XuMHUECKUX PEaKIM. 1
DNEKTPOIUTHYECKAS JUCCOITUAITUS

22 | AHanu3 pe3yabTaToB KOHTPOJIbHOM paboThl Ne 1. ["anmorensr. O6mas 1

XapaKTepUCTHKA GU3NYECKUX U XUMHUECKUX CBOWCTB. CpaBHUTENbHAS

AKTUBHOCTD I'aJIOr'€HOB.
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9ﬂeM€Hmaprl€ OCHOGBbl Heopzanultecrwﬁ xumuu.
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23 | XmopoBoaopos. ["anoreHoBoopoIbI. 1

24 | ConsiHast KMCIIOTA U €€ COJH. 1

25 | IlonosxeHue KUCI0poaa U cepbl B IEPUOANUECKON CHCTEME XUMUYECKUX 1
3JIEMEHTOB, cTpoeHue ux aromoB. Cepa. AmutoTponus cepbl. uznyecKue u
XHMHYECKHE CBOMCTBA cepbl. [IpumeneHue.

26 | CepoBonopon. Cymbhunsi. 1

27 | Okcupsl cepol. CepHUCTAS U CepHAst KUCIIOTA. 1

28 | OkucIUTEIbHBIE CBOMCTBAa KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTEHI. 1

29 | IIpakTrueckas pabota Ne3 «Pemrenue sKcriepuMEHTAIBHBIX 331249 110 TEME 1
«Kucnopon u cepar.

30 | IMTomoxxenue a3zota u ocdopa B IEPUOAUIECKON CUCTEME XUMUICCKUX 1
3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (U3NUYECKHE U XUMUUYECKHE CBOMCTBRA,
nojy4eHue u npuMmeHenue. Kpyrosopor aszora.

31 | Ammuak. ®usndeckue U XuMHUecKue cBoiicTBa. [lonyuenue, mpuMeHeHHe. 1
Conu aMMOHUS.

32 | IIpakTrueckas padota Ned «[lomydenne aMmmMuaka u H3y4eHHE €TO CBOMCTBY. 1

33 | Okcup azora (I1) u okenp azora (IV). A30THast KUCIIOTA, CTPOSHUE MOJICKYJTBI 1
U TIOJTy9eHHE.

34 | OxucauTeNbHBIC CBOMNCTBA a30THOM KUCIOTHL. COJIM a30THOW KHUCIIOTHI. 1

35 | ®ochop. Ammorporus Gochopa. CporictBa docdopa. 1

36 | Oxcun dochopa (V). OprodochopHas kucinora u ee cosid. MUHEpaTbHBIE 1
ynoopeHus

37 | IlonoxxeHue yriepoja U KPEMHHUS B IEPUOJMUECKON CHCTEME XUMHUECKUX 1

AJIEMEHTOB, CTPOCHUE UX aTOMOB. AJIJIOTPOITHBIE MOAU(PHUKALIUN YIIIEPOIa.
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38

®dusnveckue 1 XUMHIECKUE CBOMCTBA yriaepoa. AacopOorusi.

39 | Okcuppl yriaeposa. YrojibHas KHCIOTA U €€ COJH.

40 | Ilpaktuyeckas padbora NeS «Ilomydyenue okcuzaa yriepoaa (IV) u uzydenue
ero cBoiicTB. PacrioznaBanue kapOOHATOBY.

41 | Kpemuuii u ero coenuaenus. Crekio. [lement

42 | KonTtpoabsHas padora Ne2 1o teme «HemeTaisiy.

43 | AHanu3 pe3ynbTaToB KOHTPOIbHOM paboThl Ne2. [TonoxkeHrne MeTalljioB B
IIEPUOIUYECKON CHCTEME XUMUYECKUX 1eMeHTOB [[. 1. Menneneesa.

44 | duznueckue cBoiicTBa MeTaIIOB. CIIIaBhI.

45 | XumMu4ecKkue CBOMCTBA METAIIOB. Psi HanpspkeHuit MEeTasioB.

46 | lllenounsie Metaiuisl. Haxoxaenue B mpupoje. Pu3ndecKkne 1 XUMUYECKHEe
cBoiicTBa. CoelMHEHMsI HIETTOYHBIX METAJLIOB.

47 | Ulenouno3emenbHbie MeTauibl. Haxoxaenue B mpupoae. Kanbiuit u ero
COEIMHEHUS.

48 | JKecTKoCTb BOJIBI U CIIOCOOBI €€ YCTPaHEHUS!.

49 | Amomunnii. Haxoxaenue B npupojie. CBONHCTBa aTrOMHHUS.

50 | AM(pOTEpHOCTh OKCHAA U TUAPOKCHUIA ATFOMUHHUS.

51 | XKeneso. Haxoxnenue B mpupojae. CBoiicTBa xenesa.

52 | Okcunsl, Tunpokcuabl u conu xenesa (I1) u sxeneza (II).

53 | IpakTrueckas pabota Ne6 «Pemenne skcriepiMeHTaIbHBIX 3a/1a4 [0 TEME
«MeTannbl U UX COSAUHEHHUSD.

54 | O6o0enue 1 NOBTOpeHHe MaTeprana TeMbl: «OO0II1e CBOWCTBA METAIIIIOBY.

55 | Kontponbnas pabota Ne3 mo teme: «OO1IMe CBOWCTBA METAIIIIOBY.

Hepsouaqaﬂbnbw npedcmaeﬂenuﬂ 00 Op2aHUu4YeCKUx eeuiecmeax
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56 | AHanu3 pe3yabTaToB KOHTPOJbHON paboThl No3. 1
[TepBoHavanbHbIE CBEJICHUSI O CTPOSHUU OpraHuyYecKux BemecTB. OCHOBHBIE
MOJIO’KEHUS TEOPUU CTPOEHUS OpraHnyecKkux coenrHenuii A. M. bytieposa.

57 | U3omepus. YrporieHHas KiIacCU(UKAIUSI OPTaHUISCKUX COCTMHEHHH. 1

58 | Yrieromopo bl mpeneabHble (METaH) U HenpeaeabHbie (3TriieH). CBOWMCTBA U 1
NPUMEHEHHE YTIIEBOIOPOJIOB.

59 | OgroaToMHbIe cUpThL. MeTaHour. Jtanoi. OU3noIornvecKoe AelcTBre 1
CIUpTOB Ha opranusM. [IpuMmeHeHne. MHOrOaTOMHBIE CITUPTHI.

60 | MypaBpuHas 1 yKkcycHas KUCIOTHL. [Ipumenenue. Bricie kapOoHOBEIE 1
KHUCIIOTBI, CTEapUHOBAsi KUCIIOTA.

61 | buonornuecku BaKHbIE BEIIECTBA: KUPbI, YIIIEBObI, OCTIKU. 1

62 | [IpencraBienus o mojauMepax Ha MpUMepe MOTUITUIICHA. 1

63 | Urorosas koHTpoibHast pabota Ne4. 1
Xumus u sHcu3ns. 5

64 | Xumus u 310poBbe. JlekapcTBEHHBIE MTpenapaThl U MPOOJIEMBbI, CBSI3aHHBIE C UX 1
MPUMEHEHHUEM.

65 | Xumus u nuia. XUMUYECKUE BEIIECTBA KaK CTPOUTEIbHBIEC U TIOICTIOYHbBIE 1
MaTepHabl.

66 | [IpupoaHble HICTOUHUKH YTieBo10po1oB. HedTh n mpupoaHslii ras, ux 1
IPUMCHEHHE.

67 | O0oOIIeHNe CBEACHHI O HEOPTaHUIECKUX COCTMHEHUSX 1

68 | O6oOIIeHNe CBeICHHI 00 OPraHNYECKUX COSTUHEHHSIX 1

Hmozo: 68
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Y4eOHO-MeTOANYECKOE U MATEPUATBbHO-TEXHHUYECKOe oOecredeHue 00pa3oBaTeIbHOI0

npouecca:
JlonoJIHUTeIbHbIE JlonmoJiHUTeIbHbIE [T0COOUs
Y4eOHuKH nocoous (mst yaurens)
(s ygamumxcs) (nost ygamuxcs)
Terpanu | DIEKTPOHHBI [Teuarnsie DNEeKTPOHHBIE
Ha e
MeYaTHO
1 OCHOBE
«XuMHS» He Hcnonb3zoBan l'apa H.H. [Iporpammel | 3JIEKTPOHHBIE
y4eOHHK AJis 8- | UCIONB3 | Ue 0011e00pa3oBaTeIbHBIX oOpa3oBaTenbHbIE
ro KJacca VIOTCSL | DJIEKTPOHHOT yupexaeHuil. Xumus. — M.: | pecypchl U3 eIUHOM
obmieoOpaszoBar 0 y4eOHUKa [Ipoceemenue, 2011. -56¢. KOJUICKITHH
€IbHBIX I'apa H.H. Xumwus: ypoku B8- | HHPPOBBIX
YUpEXKIECHUN M Oxin.: mocobue s y4yuTens. — | 00pa3oBaTeIbHBIX
(aBTOpBI #.ciliredd- M.: Ilpocsemenue, 2008. — 11 c. | pecypcoB
I'.E.Pym3uruc, w T'opokosenko M. 10. Xumust.8- 9 | (http://school-
@.I'.denbaman), M kiacc: [loypounble paspabotku K | collection.edu.ru/),
W3/1aTeIIbCTBO L=l yueOHukam O.C. T'abpuensna; JI.C. | karamora
«IIpocsenienne e I'yzes, B.B. Copokuna, P.IIL | ®enepanpHoro
», 2018 T. 2018 CyposueBoif; I'. E. Pymuruca, @.I'. | nentpa
(Gienanio ®enpamana. - M.: BAKO, 2004. nH(pOpPMaAIIUOHHO-
yHAMuXCs) Pri6bnrikoBa 3./1., PoiOHukoB A.B. | 0OpazoBaTenbHbBIX
Heopranmdeckast ~ xummst.  8-9 | pecypcoB
KJIACCHI: KiroueBbie temsl. | (http://fcior.edu.ru/):
Koncniekts! 3anstuii. KoHTponbHbIe | HHPOpPMaAIMOHHEIE,
U TPOBEpOYHbIE pPabOTBL - M.: | 3JIEKTPOHHbIE
Aiipuc-tipecc, 2004. YIpaXHEHUS,
I'apa H.H. Xumns: ypoku B 8- 9xi1.: | MynbTHUMEUA
niocooue s yautens / HH. apa. - | pecypch,

M.: Ilpocgerenue, 2008.

SJICKTPOHHBIC TCCTHI.
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