MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUICKOMN ®EJIEPAIIUUA
JenaprameHnT o0mmero odopasosanus Tomckoii 061acTn
Anvunucrpanusa KpuBouenHckoro paiiona
MBOY "Kpusomeunnckasa COI um. I'eposi CoBerckoro Corwsa ®.M.3nH4eHko"

PACCMOTPEHO [MTPUHATO YTBEPXIEHO
IMO yuuTeneit Xumun OMOJIOTUU [Temarornyeckum coBETOM Hupextop MBOY
reorpaduun TMporokon ot 28.08.2024r. Ne 1 "Kpuomennckass COLI um.
I'epost Coserckoro Coro3a

d M.3unuyenko"

Hecreposa JI.H.
[Ipotokon ot 28.08.2024 1. Ne 1
3yeBaT. A
[Ipuxkas ot 30.08.2024 r.
Ne 285/01-09

o0 €032

PO 4
o 3%
*<..° ”4«;
$ £
A% (=]
£

L S ]

JAOKYMEHT IIOAIMACAH
JIEKTPOHHOU IO IIMCBIO

Z

Ceprudukar: 00 b9 2e d1 ea 70 S0 b7 02
Baapenen: 3yesa Tarbsasna AnatosibeBHa
JeiictBurenen ¢ 01.09.2021 no 31.08.2026

PABOYAA ITIPOI'PAMMA

yuyeOHOro npeamera « XuMus»
Ju1st oOy4Jaronmxcst 8— 9 kiraccon

c. KpuBomeunno 2024r.



IHOACHUTEJIbBHAS 3AIINCKA

[IporpaMma o XuMHuM Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus COCTaBIeHA HA OCHOBE TPeOOBaHMI
K pe3ysibTaraM OCBOCHHUS OCHOBHOH 00pa3oBaTeilbHONW MPOrpaMMbl OCHOBHOI'O 0O0IIEro oOpa3oBaHWs,
npeactaBieHHbx B PI'OC OO0, a takxke Ha OCHOBE (eaepaabHOi pabodeil mporpaMMbl BOCIIUTAHUS H C
y4ETOM KOHIICTIIMM TPEnojaBaHus y4eOHOro mpeaMmera «XuMus» B 00pa30BaTENbHBIX OPraHU3aIUsX
Poccuiickoit ®eneparuu.

[Iporpamma mo XuMuM Aa€T MpENCTaBIEHHE O LEJsIX, 00mel crparernd oOy4yeHHs, BOCIIUTAHUSA U
pa3BuTHg OOY4YAIOIIMXCS CPEACTBAMU y4eOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IMPEIMETHOE
CoJIepKaHue, IIPEeAyCMaTPUBAET PACIIPEIEICHHUE €r0 10 KJIaccaM U CTPYKTYpHUpPOBAaHME IO pa3fiesiaM U TeMaM
MPOrpaMMbl [0 XHMHH, OIpeIeseT KOIMYECTBEHHbIE M KaYeCTBEHHBIC XapaKTEPUCTHKHU COJAEpIKAHMUS,
PEKOMEHTyEMYIO MOCIEA0BATEIbHOCTD U3YUCHHUSI XUMUHU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, TIOTUKH Y4eOHOTro IMpolecca, BO3PACTHBIX 0COOEHHOCTEN 00YyYaronXcs, ONpeeiieT BO3MOXKHOCTH
npeaMera JUIsl peanu3anuy TpeOoBaHUN K pe3yJIbTaTaM OCBOSHHSI OCHOBHOM 00Opa3oBaTeIbHON IMPOTrpaMMBI
Ha ypOBHE OCHOBHOIO 00Ilero odpazoBaHus, a TakKe TPEOOBAHUU K pe3yibTaraM OOy4YeHHsS XUMHUHU Ha
YpPOBHE Li€J€il U3y4YeHHs MpPEeIMETa M OCHOBHBIX BHJIOB Y4e€OHO-II03HABATEIbHOW JIE€ATEIbHOCTH
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COACPKAHMSL.

3HaHHEe XHMHU CIYXHUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHHS OOYYaromIerocs, ero
MPEJICTABICHAA O MAaTEpPHATBLHOM EIAWHCTBE MHpPA, BAXHYIO pPOJIb HIPAOT (HOPMHPYEMBIE XUMHUECH
MIPEJICTABJICHHS O B3aMMOIPEBPAIICHHUSIX SHEPTUU U 00 BOJIOIUHU BEIIECTB B MPUPOJAE, O MYTAX PELICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS UEJIOBEUYECTBA — CHIPHEBOM, SHEPrETUUECKOW, MHUIIEBOU U
9KOJIOTMUECKOM 0e30MacHOCTH, MPobdIeM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peali3alii BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS U (POPMHUPOBAHUS KYJIBTYpPhI IMYHOCTH,
e€ oOuiel u GyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIa/l B (HOPMUPOBAHHME MBILIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JESITeNbHOCTH, SKCHEPUMEHTAIBbHBIX U  MCCIEN0BAaTEIbCKUX YMEHHH,
HEOOXO/IMMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(PECCUOHANBHOMN NeITeIbHOCTH;

3HAKOMUT €O CHenu(pUKONd HAayyHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO B3IJIsAa Ha
€AVHCTBO IIPUPOABI u YEJI0BEKa, ABJIECTCS OTBETCTBEHHBIM JTaroOM
B (hOpMHPOBaHUH €CTECTBEHHO-HAYUYHON IrPaMOTHOCTH O0yUarOLXCs;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHHe 00yJarOIIUXCS.

JlaHHble HampaBiieHUs B OOyYE€HHUM XMMHMU OOECIEeUMBAIOTCS CIEeUU(UKON colepkaHus y4yeOHOro
MpeMeTa, KOTOPhIN SIBJSETCS MEJarorMuecku aJanTHPOBAaHHBIM OTpa)KeHHMEM 0a30BOM HAyKH XMUMHHM Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00III€TO 00pa30BaHMUsI OPUEHTUPOBAH HA OCBOCHUE 00YUaAIOIIIMMHUCS
CUCTEMBI NEPBOHAYAIBHBIX IOHATHM XUMHH, OCHOB HEOPraHUYECKOW XHMHU U HEKOTOPBIX OTHEIBHBIX
3HAYMMBIX TTOHSATHUI OPraHUYECKON XUMUHU.

CtpykTypa coliep>kaHusl MporpamMMbl 10 XUMHUH c(hOpMHUPOBaHA HA OCHOBE CHCTEMHOTO MO/X0/1a K €€
n3ydeHnto. CopepxaHue CKJIAJbIBAETCS U3 CHUCTEMBI MOHATHUH O XMMHMUYECKOM JJIEMEHTE M BELIECTBE U
CUCTEMBI MOHATHUH O XUMHUYecKol peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI 1O MPUHIUITY
IIOCJIEI0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEACTABICHUN PA3HOIO YPOBHS:

— ATOMHO-MOJICKYJIAPHOI'O YUCHUS KaK OCHOBBI BCECT'O CCTCCTBO3HAHUS,



— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
- y‘-ICHI/DI (6] CTpOQHI/II/I aToMa u XI/IMH‘IGCKOP'I CBA3U,
— TPEICTaBICHUNA 00 IEKTPOIUTUICCKON JUCCOIUAIIUH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHA PacCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JPYTrOMY, BBITOJHSS (DYHKIIMH OOBICHEHHS U
IIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXHOCTEH IIPAKTUYECKOIO IPUMEHEHHS M IIOJY4YCHHUs
M3y4aeMbIX BEILIECTB.

OcBoeHHE MPOTpamMMbl MO XUMHH CHOCOOCTBYET (DOPMHUPOBAHHMIO TPEICTABICHUS O XUMHYECKOH
COCTaBJISIIONICH HAyYHOW KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOH MpPUPOJbl, IEHHOCTHOTO OTHOLIEHUS K
Hay4YHOMY 3HAHUIO U METOJIaM MO3HAHUs B HayKe. M3yueHne XuMuu IPOUCXOIUT C MPUBIICYEHUEM 3HAHUN
W3 paHee M3yYCHHBIX YUCOHBIX MpeaMeToB: « OKkpyxaromuid Mup», «buomorus. 5—7 kmacce» U «Pusnka. 7
KJIacC».

[Ipy M3ydyeHUM XUMHUM NPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMMUYECKOW HAayKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOW KYyJbTYpbI. 3aJjaua y4eOHOro IpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUM
— BaXHEHmUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKUX TOJOKEHHU, TOCTYIHBIX 0000IIeHUi
MHUPOBO33PEHUYECKOI0 XapakTepa, sA3blka HAyKH, B NPUOOIIEHUMH K HAy4YHBIM METOAAM IIO3HAHUS IpH
M3YyYEHUH BEIIECTB M XMMUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX
IPUMEHEHUH B Y4eOHO-IIO3HABATEJIIbHOW M y4eOHO-HCCIe10BaTeIbCKON /EATEIbHOCTH, OCBOCHUM IPaBHII
0e30macHOro 0OpaIIeHus ¢ BEIECTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3y4eHnn XMMUU HAa YPOBHE OCHOBHOTO 001IIET0 00pa30BaHus B)KHOE 3HAUCHHUE PHOOPEITH TaKHe
LeJId, KaK:

—(opMupoBaHuE UWHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTECILHOMY TMPUHSATHIO PEIICHUH, CIOCOOHON aamTHpOBaThCcsl K  OBICTPO
MEHSIOIIMUMCS YCIOBUAM KU3HU;

— HalpaBJIEHHOCTh OOyUYEHUsl Ha CHCTeMaTH4ecKoe MpuoOIeHrne 00ydaromuxcsi K CaMOCTOSITETbHOM
MO3HABATENBHON JESITeNbHOCTH, HAyYHBIM METOJaM TO3HaHHs, (OPMUPYIOUIUM MOTHUBAIMIO M pPa3BUTHE
CIIOCOOHOCTEH K XUMUU;

—o0ecrneueHne yCciaoBHH, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OO0YUYaIOIIMMHUCS OIbITa Pa3HOOOpa3HOM
ACATCIIBbHOCTH, IIO3HAHHUA MW CaMOIIO3HAHUsA, KJIIIOYECBBIX HABBIKOB (KJHOLIGBBIX KOMHCTGHHHﬁ), NUMCHOIIINX
YHHUBEpPCATbHOE 3HAYEHUE ISl PA3TUYHBIX BUJIOB JIEATEIHHOCTH;

—opmupoBanue o006meld Q(YHKIUOHATHPHOM M E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHU OOBACHSTH U OLICHUBATH SIBJICHUS OKPY KAIOIIET0 MUPA, UCTIONIB3YSI 3HAHUS U OTIBIT, MOTYYEHHBIE TPU
M3YYCHUH XUMUH, IPUMEHSITH UX TIPU PELICHUH MTPOOJIeM B TOBCEIHEBHOM KU3HU U TPYAOBOH e TENBHOCTH;

— hopmupoBaHHe y 00yUYaIONINXCs TYMaHUCTHYECKUX OTHOIICHUN, TOHUMAaHUS IIEHHOCTH XUMUYECKUX
3HAHUU JUTsI BBIPAOOTKU HKOJIOTHUYECKU 11eJIecO00pa3HOro MOBEIEeHUsI B OBITY U TPYAOBOH AESITETLHOCTU B
LETISTX COXPAHEHUST CBOETO 3/I0POBBSI M OKPYIKAIOIIEH MTPUPOTHOM CPEIbI;

— pa3BUTHE MOTUBAIMH K 00YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS OOIIEUETOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpPY MPOQIIIS U HAIIPABICHHOCTH
JalbHENIIero o0yueHusl.

OO011iee ynco 4acoB, OTBEIEHHBIX ISl U3yUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHuUs,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeZlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEPXAHUE OBYYEHUSA
8 KJIACC
IlepBoHayajibHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KW3HU 4e€JOBEKa. XHMMHUS B CHCTEME HayK. Tena W Bewiecrtna.
®du3nyecKre CBOMCTBA BEUIECTB. ArperaTHoe COCTOsiHUE BemlecTB. [loHsATHEe 0 MeToax MO3HAHUS B XUMUHU.
UucTsie BemiecTBa u cMecH. CriocoObl pa3/iesieHus CMECEH.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XHMHUYECKUX 3J1eMeHTOB. lIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi (hopmyina. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcuTenbHass aToMHas Macca. OTHOcHUTeNbHAas MOJIEKYJIsipHas Macca. MaccoBas [0
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

KomnuectBo BemectBa. Mosb. MonsipHasgs macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U 4YHUCIa
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel 1o hopmysiaM XMMUYECKUX COCTUHCHUM.

dusnueckue U XUMUUECKUE IBJICHUS. X UMHUYECKas pcakuusa u eé IMPU3HAKH. 3akoH COXpPaHCHUS MACChI
BellecTB. XUMHUYeCKHe ypaBHeHHs. Kiaccudukanus XUMHYECKMX peakiuid (COSIMHEHHMsI, Pa3JIoKEHUs,
3aMelIeHus, OOMeHa).

Xumuueckuii IKcnepumemnnt:

3HAaKOMCTBO C XMMHUYECKOH Mocya0i, npaBuiaMu paboTsl B 1aOOpaTOPUM U NMpUEMaMU OOpalleHHs ¢
71a00paTOpHBEIM 000PY/IOBAHUEM, U3yUCHHE M ONMCaHHE (PU3MUECKUX CBOWCTB 0OPA3I0B HEOPTaHUYECKHUX
BEIIECTB, HA0I0/IeHne pU3NUecKUX (TIaBIeHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE
1 KOH/ICHCAIUs BOJIbI) U XMMHUUYECKUX (TOpPEHUE CBEUH, MPOKaIMBaHHE METHON MTPOBOJIOKH, B3aUMOEHCTBHE
Mesla ¢ KUCJIOTOM) sIBIE€HUH, HaOMIOJeHHE W ONUCAaHHE IMPHU3HAKOB IMPOTEKAHWS XUMHUYECKUX PpEeaKIHii
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3oKeHHe IIPOKCUAA MEN
(IT) npu HarpeBaHuH, B3auMoJieiicTBUE xele3a ¢ pacTBopoM coiu Meau (II), u3ydenune crnocoboB pazaeneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE, BHIIAPUBAHUE, NTUCTUIUIALUSA, XpoMaTorpadus, NpoBeeHNe
OYMCTKH MTOBAPEHHOH CcOJIM, HAOIO/ICHUE U OIUCAHUE PE3yJIbTaTOB MPOBEIEHUS ONBITA, HIUTIOCTPUPYIOLIETO
3aKOH COXPAHEHUs MACChl, CO3JaHHe MOJENIEH MOJIEKYI (I1apOCTEPIKHEBBIX ).

Ba:xneiinmmue NpeaACTABUTEC/IN HEOPraHUYIECCKUX BEIIECTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — snemMeHT u mpocToe BemiecTBo. Haxoxnenue
KHCIIOpOJia B TIpHpoje, (pu3uveckre U XUMUYECKHe CBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoia. CriocoObl OTYUYEHHUsS! KUCIOPO/ia B JIAOOPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kuciopoia
B mipupoe. O30H — alTOTPOIHas MOAU(PHUKAIIS KUCIOPOA.

TennoBoit 3pPexT XxuMuyecko peakliuy, TEPMOXUMHUYECKHUE YPABHEHUSI, SK30- U SHIOTEPMHUECKHE
peakimu. TommuBo: yroib U MeTaH. 3arpsisHeHHE BO3/1yXa, YCUIICHHE apHUKOBOro 3¢ dekra, pazpyuienue

O30HOBOI'O CJIOA.

Bonopon — snemeHnT M mpoctoe BemiectBo. HaxoxxaeHuwe Boaopoja B MpHUpoje, (U3NYECKUE U
XMMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI oMy4YeHus. Kucinotel u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.



®dusnyeckne cBoicTBa BoJbl. Boga kak pactBopurenb. PacTBopsl. HachlllieHHbIE 1 HEHACHIIICHHbBIE
pacTBOpbl. PacTBOpHMOCTH BELIECTB B BoJie. MaccoBasi 10Jis BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA
BoJibl. OcHOBaHud. Posib pacTBOpOB B MpUPOJE M B KU3HMU 4esloBeKa. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsisHeHue TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranndeckux coeauaennii. Oxkcunbl. Knaccudukarms OKCHI0B: colieo0pa3yrolme
(ocHOBHBIE, KUCIOTHBIE, am(oTepHble) U HeconeoOpasyromue. Homenknarypa okcuaoB. dusudeckue u
XUMHYECKHE CBOMCTBA OKCUIOB. [lomydyeHne OKCHUIOB.

OcnoBanus. Knaccudukanus ocHOBaHMN: HIENOYM W HEPACTBOpUMBbIE OcHOBaHMs. HomenknaTypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHMM. [1oyueHre OCHOBaHUM.

Kucnorsl. Knaccudpukamust xkucnor. Homenkinarypa kucinor. Ousnveckue ¥ XUMHUYECKHE CBOWCTBA
kuciot. P aktuBHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue 1 XuMUYECKHe CBOMCTBa coJiel. [lomyuenne cosen.
['eneTnyeckas CBsSI3b MEXKIY KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/CICHUE COJEp)KaHWs KHUCIOpoJa B BO3[AyXe, IOJIy4YeHHE, COoOMupaHue,
pacrno3HaBaHHe U U3YUYCHHUE CBOMCTB KHCIIOpOAA, HAOMIOIEHUE B3aUMOCHCTBUS BEIIECTB C KHUCIOPOAOM U
YCIIOBUS BO3HHMKHOBEHHS W NIPEKpALICHUs TOpeHus (mokapa), O3HAKOMJIEHHWE C 00pa3liaMM OKCHUIOB U
OIMCaHUE UX CBOICTB, MOJy4eHHUE, COOMPAHUE, PACIIO3HABAHUE U M3yUEHUE CBOWCTB BOAOPOJa (FOpEHHE),
B3aumMoJeiicteue Bomopoaa c¢ okcugom wmeau (II) (BO3MOXKHO HCHONB30BaHHME BHIEOMATEPUAIIOB),
HabroIeHre 00pa3ioB BEIIECTB KOJIMUECTBOM | MOJIb, HICCIIEeI0OBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JINYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE PACTBOPOB C OIPeIeIEHHON MAaCCOBOM JI0JIeH pacTBOPEHHOTO
BEILIECTBA, B3aWMOJEWUCTBHE BOJbl C MeTaJUIaMHM (HATPUEM U KajlblueM) (BO3MOXHO MCIIOIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3llOB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIaccOB, HAOIIOJCHHE
M3MEHEHHUs OKPAaCKU MHAMKATOPOB B paCTBOpPAX KUCJIOT U LIEJI0UEH, U3yUeHHE B3aUMOEHCTBHS OKCUAA METU
(I) ¢ pacTBOpoM CEpHOM KHCIOTBHI, KHCJIOT C MeETalllaMH, pEeaKkUHil HeUTpaau3aluu, IOoIyYeHue
HEpPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO MeTajjla APYTMM W3 pacTBOpa COJIM, PpELICHHUE
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxkHeilme Kinaccbl HEOPraHUYECKUX COETUHEHUIN.

Mepuoauueckuii 3akod u Ilepuoanyeckas cucrema xumMudeckux diaemenToB /I. M. MenaeseeBa.
Ctpoenue aToM0B. XuUMU4ecKas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHYECKHX 3JIEeMEHTOB. [loHsITHE O rpymnmnax CXOJHbIX 3JICMCHTOB
(IJ_IeJ'IOLIHBIC " ICJTIOYHO3CMCIIbHBIC METAJLJIbI, I'aJIOI'CHBI, HHCPTHBIC FaBBI). 9JICM€HTLI, KOTOPBIC o6pa3y}0T
an)OTepHBIG OKCHUABI U TUAPOKCHU/IBI.

[lepuonnueckuin 3akoH. Ilepmommueckas cucrema xumuyeckux snemeHtoB /[l . Menneneesa.
Koportkonepuoanast u anuuHonepuonHas (opmsl [leprogudeckoil cucTeMbl XMMHUECKUX 371€MEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmbl. OU3HYECKUN CMBICI MOPSAAKOBOTO HOMEpa, HOMEpPOB Iepuoja u
TPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sifiep. M3oTomnbl. DnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX 0007104eK
aToMOB nepBbIX 20 xumuyeckux snnemMeHToB llepuonnueckoit cucrems! Jl. V1. MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoanueckoit cucreme Jl. 1. Menaeneena.

3aKOHOMepHOCTI/I U3MCHCHUA paauyca aToOMOB XHUMHYCCKUX JJICMCHTOB, MCTANIMYCCKUX U
HEMETAJNIMYECKUX CBOMCTB 110 rpynimaM U rnepuoaam.



3nauenue [lepuoanueckoro 3akoHa v [leproanueckoil CHCTEMbBI XUMHUYECKHUX AJIEMEHTOB ISl Pa3BUTHS
Hayky U npaktuku. J[. . Mennenees — y4€Hbll U IPayKJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (moJjsipHass W HEMOJISIPHAS)) CBSI3b. JIEKTPOOTPUIIATEIIBHOCTH
XUMHYECKUX 3JIeMeHTOB. FloHHasI CBSI3b.

Crenenb oxkuciacHus. OKHUCIUTEIHLHO-BOCCTAHOBUTCIILHBIC pcaKknuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumennt:

M3y4eHHe OO0pa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THUIPOKCHIA ILUHKA C
pacTBOpaMH KHUCJIOT M WIEJOYEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmunie ceasu

Peanuzanus MexnpeaMEeTHBIX CBS3€M NpU M3YYEHMM XHMHUH B 8 Kiacce OCYILIECTBIISIETCS 4epe3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX OHATHUH, TaK U MOHATHH, SIBJISIOLIMXCS CUCTEMHBIMHU /TS
OTJZIEIIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmmue ecTecCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIA (aKT, TUTIOTE3a, TCOPHS, 3aKOH, aHAN3, CUHTE3,
Kiaccuukanms, MePUOAUIHOCTh, HAOIIOJCHUE, AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHHE, MOJICIb,
SIBIICHHE.

dusuka: mMarepus, aToM, 3JCKTPOH, NMPOTOH, HCHTPOH, MOH, HYKJIMJ, HW30TOIbI, PaJHOaKTUBHOCTb,
MOJICKYJIa, SJCKTPUYCCKUU 3apsj, BEHIECTBO, Teo, O0BEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
(bu3MYeCKre BEIMYMHBI, €AMHHIIBI K3MEPEHHS, KOCMOC, TUIaHEThI, 3BE31b1, COJTHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, MOJE3HbIE HCKOMAEMbIE, TOILUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUuMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux sieMeHToB /J[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOOB,
KaJusl, KaJbIUs U UX COEAMHEHUH B COOTBETCTBHH C MOJIOKEHHEM 3JI€MEHTOB B [lepuoanueckoit cucteme u
CTPOEHHMEM HX aTOMOB.

CrpoeHne BemniecTBa: BUABl XMMHYECKON CBS3M. THIIBI KPUCTAUIMYECKUX PEHIETOK, 3aBHCHUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanmss 1 HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XHWMHUUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCS K Pa3jIMYHBbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUN, T€HETUYECKas CBS3b HEOPraHUYECKUX
BEILIECTB.

Knaccuukanus XuMUUECKUX peakIiil Mo pa3IMyHbIM MPU3HAKaM (TI0 YUCITy U COCTaBY y4acCTBYIOLIMX
B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3(PPEKTY, 0 N3MEHEHHIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB,
Mo OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). DK30- U IHAOTEPMHUECKUE DPEAKLUH, TEPMOXUMHUYECKHUE
YpaBHEHHS.



[TonsiTre 0 ckopocTu xuMHUYecKoil peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKHX
peakuusix. [loHsTHE O TOMOrEHHBIX W TeTeporeHHbIX peakinusax. [lonsrtue o kartanmuze. Illonstue o
XUMHYECKOM paBHOBecUU. DakTOpbl, BIUSIOLUIME HAa CKOPOCTh XUMHYECKONW peakIMU U TOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBII>'I Oaanc OKHCIINTCIBHO-
BOCCTAaHOBHUTCIIBHOM pCaKknuu. Cocrasiienne ypaBHCHI/Ifl OKHCJIIMTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C
HCIIOJIb30BAHUEM METOJAa SJICKTPOHHOT' O OajaHca.

TCOPI/IH BHCKTPOHHTHHGCKOﬁ Jucconnanuu. :‘)J'ICKTpOJ'II/ITBI U HEBJICKTPOJIHUTHI. KaTI/IOHI)I, AHHWOHBI.
MexaHu3m aucconmanvu BCUHICCTB C PA3JIMYHBIMU BUAAMU XUMHUYECKOH cBs3u. CTeleHb JUCCOoranu.
CunbHbIE U ca0bIe SJICKTPOJIMUTEI.

Peakiun noHHOro oOMeHa. Y cioBuUs NPOTEKAHUS peaKuil HOHHOTO OOMEHA, MOJIHbIE U COKpaIlEHHbIE
HUOHHBIE YypaBHEHMs peakuuid. CBoicTBa KHMCIOT, OCHOBAaHMM M CoOJiell B CBETE€ NPEICTABICHUN 00
IEKTPOIUTHYECKOH nucconuanuu. KauecTBeHHble peakiuu Ha HoHBL. [IoHsATHE O rHIponn3e comeil.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKHUX BEIECTB — METAJJIOB U
HeMeTalsIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOM PEeaKIK OT BO3AEUCTBUS Pa3IMUYHbIX (PAKTOPOB, UCCIIETOBAHHUE IIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOIIECca JUCCOLUAIUU KHUCIIOT, IIeJI04Yeil U comeil (BO3MOKHO UCIOIB30BAaHUE BUJICO
MaTepUasoB), MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU MPOTEKAHUS PEAKIM MOHHOTO OOMEHa
(oOpa3oBaHue ocajKa, BBIACICHHWE Traza, OOpa30oBaHHE BOJBI), OIbBITOB, WJLTIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKLii (TOpeHHE, pEaKIuu Pa3IoKEeHHsI, COEAMHEHUS ), PACTIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAYeCTBEHHBIX PEaKIMii Ha WOHBI, PEIICHHUE DKCIEPUMEHTAIbHBIX
3ajad.

HeMeTa/jibl 1 UX cOeTUHEHUS

OOmiass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTENEHU
okucinenusi. CtpoeHne U GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — raJJOTEHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xJiopa (B3aUMOJECHCTBHE C MeTallylaMH, HeMeTajulaMu, Mienodamu). XiopoBoaopond. ComsHas
KHUCJI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYEHUE, MPUMEHEHUE. [[elicTBrE XJ10pa U XJIOPOBOIOPO/Ia HA OPraHU3M
yesoBeka. Baxunelmme Xmopuibl M UX HaX0KJ€HHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA NPOCTBIX BELIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHsle MOTUGUKAIIMKM KHCIOpPOoJa U cepbl. XUMUYeCcKHe cBoicTBa cepbl. CepoBOJOPO, CTPOEHHE,
¢usnueckue U xumMuueckue corcTBa. OKCHUIBI Cephbl KakK IMPEACTaBUTEIN KUCIOTHBIX OKcuAoB. CepHas
KHUCJIOTa, (U3MYEeCKHEe M XHMMHUYecKHe cBoHcTBa (oOmmMe Kak TpeAcTaBUTeNs Kiacca KHCIOT H
crenuduueckre). XuMUUECKHE peaKklnu, JIekKaIIle B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOTy4YeHUs CEpHOU
KkucaoThl. [Ipumenenne cepHoit kuciaoTsl. Conu cepHON KUCIOThI, KAYECTBEHHAs! peakliys Ha Cysb(aT-uoH.
HaxoxneHnne ceppl M €€ COEQUHEHUN B MPUPOJE. XHUMHUYECKOE 3arps3HEHUE OKPYXKAKIIEH Cpeasbl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXJIW, 3arps3HEHHE BO3JIyXa M BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLECHUSI.

OO6mrast xapaktepuctuka 3eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHBIC
CTETIeHH OKUCIICHUs. A30T, pacClpOCTpaHEeHUE B IpUpoie, Pr3nvecKkre u XuMruieckue cBoiicTBa. Kpyrosopor
azoTa B mpupojae. AMMHAK, ero (PU3NUECKHe U XUMHUYECKHE CBOMCTBA, MOJydeHue W npumeHeHue. Conun
aMMOHUS, UX (pU3MYecKHre U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHast peakiivsi Ha MOHBI aMMOHHS.
ABOTHas KHCIIOTa, €€ TorydeHue, (U3nIecKrne U XUMHIEeCKUEe CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kiiacca
KHCIIOT W crnenuduueckue). Vcmonp3oBaHHE HUTPATOB W COJEH aMMOHHUS B KayecTBE MHHEPAIbHBIX
ynoOpeHuii. XUMHUYECKOe 3arpsi3HEHHUE OKPYKAIOIICH Cpeapl COSAMHEHUSMHU a30Ta (KUCIOTHBIC IOXKIH,



3arpsi3HEHUE BO3yXa, MMOYBBI U BOJI0OEMOB). Docdop, amnorponHbie Moaudukanuu Gochopa, husndeckue u
xumudeckne cpoictBa. Oxcun pocdopa (V) u dochopHas kuciora, GU3NIECKUE U XUMHUECKUE CBOWCTBA,
nonyuyeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MHHEPATBHBIX YI00pEHUH.

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEepHBIE
CTETIEHU OKUCIICHUS. YTJEepo/l, aJUIOTPOITHbIE MOAM(HKAIINY, PACIIPOCTPaHEHHE B IPUPOAE, PU3UIECKUE U
XUMHUYEcKHe cBoiicTBa. AxcopOuus. Kpyrosoport yriepona B nmpupoze. Okcuipl yriepoaa, ux Gpuzndeckue u
XUMUYECKUE CBOMCTBA, JICMCTBUE HA KUBBIE OPraHU3MBbI, IMOJIYYEHHE M MPUMEHEHHE. DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHbIE ¢ OKkcuaoM yriaepoaa (IV), runoresa ramo0anbHOro NOTEIICHUs KiiMMaTa, MTapHUKOBBIH
s¢dexT. YronbHas KUCIoTa U €€ CoH, X (U3NYecKue 1 XUMHUYECKUE CBOMCTBA, MOyYeHUE U IPUMEHEHHE.
KauectBennass peakuusi Ha kapOoHaT-uoHbl. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE,
MIPOMBIIIIJICHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHauaIbHBIC MMOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHHX yriepoja (MeTaH, dTaH,
STHWJICH, alleTHJICH, dTAHOJ, TIUIEPUH, YKCYCHas KUCIIoTa). [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOIOB (YrOb,
MPUPOJHBIN Tra3, HedTh), MPOAYKTHI UX IepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOTOTHYECKHU BAXKHBIX BEIIECTBAX: KHUPaAX, OCIKaxX, YrIeBOAaX — U UX POJIA B )KU3HH YEIOBEKA.
MarepuaabHOE €IMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COCIMHCHUIA.

KpemHuuii, ero ¢uznyeckue 1 XuMHUUECKUE CBOWCTBA, MOTy4YeHUe U IpuMeHeHne. CoelnHeHHsI KpEMHUS
B npupone. OOmme npexacrasiaeHuss o6 oxcuae kpeMmHus (IV) u kpemHueBoil kuciore. CUIUMKaThl, UX
UCIOJIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHeine cTpouTeabHble MaTepuallbl: KepaMuKa, CTEKIIO,
LIEMEHT, OeToH, Xkeye300eToH. [Ipoliembl 0e30macHOro MCHOJb30BAaHUS CTPOUTEIBHBIX MAaTEpHUAJIOB B
MIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumemnnt:

n3ydeHue 00pasloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COMSTHON KUCIIOTHI, IPOBEICHIE KaueCTBEHHBIX
peaxkiuii Ha XJIOPHUI-MOHBI U HAOIIOIeHUE IPU3HAKOB UX MPOTEKAHMUsI, OIBITHI, OTpakaromue Gusndeckue u
XMMUYECKHE CBOICTBAa TaJIOTEHOB M WX COEAWHEHWH (BO3MOXKHO HWCIOJIB30BAHHWE BHICOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpaslamMu XJIOpUIOB (TAJOreHHUIOB), O3HAKOMJIEHHE C oOOpa3mamMu cepsl U eé
COEIMHEHUSMH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOJII0JeHHE ITpoliecca OOyTIMBaHus caxapa
0] JIeHCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCIOTHI, M3yYyeHHE XMMHYECKHX CBOMCTB pa30aBIEHHOM
CEpPHOW KHCIIOTHI, TIPOBEICHUE KAueCTBEHHOW peakiuu Ha Cyib(ar-uoH U HaOMIOJICeHHE TpU3HAKa e
NPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MUECKUMM CBOWCTBaAMM a30Ta, Gochopa U MX COSNUHEHHH (BO3MOXKHO
HCI0JIb30BaHUE BHIEOMATEPUANIOB), 00pa3liaMu a30THBIX U PochOpHBIX YI0OpEHUH, TOTy4eHne, COOUpaHue,
pacro3HaBaHME M W3y4Y€HHUE CBOMCTB aMMHaKa, NPOBEJCHHE KAUEeCTBEHHBIX PEAaKLUUN Ha MOH aMMOHHS U
dochar-noH W M3yueHHWE MPU3HAKOB MX TMPOTEKAHUS, B3aMMOJACHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MeJIbI0 (BO3MOKHO HCIIOJIb30BaHME BUAEOMATEPUAIOB), U3yUeHHE MOJeNell KpUCTANTNYECKUX
pem€Tok anMmasa, rpadurta, QysuiepeHa, 03HAKOMJIEHHE C MPOILIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPONUCTBOM MPOTHBOra3a, MojiyuyeHue, CoOOMpaHue, pacro3HaBaHUe U U3yueHHe
CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHNE KaYeCTBEHHBIX PEaKINii Ha KapOOHAT U CHIIMKAT-UOHBI U U3YYCHUE
NPU3HAKOB HUX MPOTEKaHWs, O3HAKOMJIEHHE C MPOAYKLUHUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH, pelleHue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIe HeMeTaIbl M UX COSTMHEHUS.

MeTasiibl M HX CoeJMHECHUuA

OOmiast xapakTepuUCTHKa XMMHUYECKHX 3J€MEHTOB — METAJUIOB HAa OCHOBAaHMM HX TOJIOXKEHUS B
[Tepuonnueckoit cucrteme xumuueckux snemeHToB J[. WM. MenaeneeBa u crtpoeHusi atomoB. CTpoeHue
MeTaJlIoB. MeTtanyeckas CBs3b U METaJNIn4yecKasi KpUCTAJUIMUECKAsl PEIIETKA. DIEKTPOXUMUYECKUN psij
HanpspkeHud metayuioB. dusnueckre M XUMHYECKHE CBOMcTBa MeTaysioB. OOmiue crocoObl MOy4eHHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl (CTajb,
YyT'yH, AIOPATIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.



[llenounble MeTauibl: moJiokeHHe B llepuoandeckor cucTeMe XUMHUYECKUX dieMeHToB [l
W. MenneneeBa, CTpoeHUE X aTOMOB, HAXOKJIEHUE B npupoje. Puznueckue U XMMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kajust). OKCUABI U TUIPOKCUIBI HATPHs U Kanus. [[puMeHeHne memoYHbIX METAJIJIOB U UX
COEAMHEHHUIA.

[[leoyHO3EMENBHBIE METAUIBl MAarHuid W KajbLMii: MojoxeHue B llepuoamdeckoid cucreme
xumuyeckux 3neMeHToB . . MenaeneeBa, cTpoeHHE UX aTOMOB, HAX0XJI€HHE B pupoae. Pusnueckue u
XUMUYECKHUE CBOMCTBA MarHusl W Kaiblusl. BakHeiue coennHeHUs] KaIbLUs (OKCUI, TUAPOKCHUII, COJM).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuil: nonoxenue B llepuonnueckoit cucreme xumuueckux snemeHtos Jl. 1. Menneneesa,
CTPOEHHUE aTOMa, HaXOKJeHue B npupoae. Pusznuecknue 1 XMMHUUECKUE CBOWCTBA alfOMUHUA. AMGOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoi cucreme xumudeckux ainemenTos 1. 1. Menneneesa, ctpoenue
aToMa, HaxoxeHue B npupoze. Puzndeckre 1 XUMHUYECKUEe cBOICTBa )xene3a. OKCHIbl, THAPOKCHU]IBI U COJIH
xenesa (I1) u xxenesa (III), ux cocra, cBOKCTBA U MOTYyUYEHUE.

Xumuueckuii IKcnepumemnnt:

O3HaKOMJIEHHE C oOpa3laMy METaUIOB M CIJIaBOB, MX (DU3MUYECKUMU CBONCTBAMH, H3yuCHUE
pe3yJabTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIOJB30BAHME BHUJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA Kajbllusi M HATpUs C BOAOH (BO3MOXKHO HCIIOJNIB30BAaHHE BUICOMATEPHUAIIOB),
HCCIIEIOBaHNE CBOMCTB MKECTKOM BOJIBI, ITPOLIECCA TOPEHHUS JKele3a B KUCI0po/ie (BO3MOYKHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), MPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEaKIIUii Ha MOHBI: MArHUSI, KaJIbI[Hs, ATFOMUHHUS,
uuHka, xenesa (I1I) u xenesza (III), meau (II), HabmrogeHne U onKMcaHUE MPOIIECCOB OKPAITUBAHUS IIJTAMEHU
MOHAMM HATpWsl, Kalmus M Kaublusg (BO3MOXKHO HCIIOJIb30BAHUE BUJCOMATEPHUATIOB), HCCIIEOBAHHE
aM(OTEPHBIX CBOMCTB THAPOKCHJIA ATIOMUHUS U THAPOKCHIA [IUHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHelne MeTasibl U UX COSAMHEHUS.

XuMus U OKPYKAKIIAS cpea

BGHIGCTBa U MaTcpurajbl B IMOBCEAHEBHOM >KM3HHU YelOBeKa. be3omacHoe MCIOIb30BaHHUE BEIISCTB U
XHUMHUYCCKUX peaKI_II/Iﬁ B 6LITy. HepBaﬂ IMoMoIb IMpHU XUMHUYCCKUX OKOI'aX U OTPABJICHUSAX.

XUMHUECKOe 3arpsi3HEHHE OKpy’Karollel cpenbl (MpeaenbHas JOMyCTHMas KOHLIEHTPAIMs BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3loB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHAIbI).

Mesicnpeomemmwie céasu

Peanuzanus MeXNpeaIMETHBIX CBS3€M NpU M3YYEHMM XMMHH B 9 Kiacce OCYLIECTBIISIETCS 4epe3
HCIIOJB30BaHUEC KaK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOHSITI/II\/II, TakK 1 HOHSITI/IfI, SIBISIFOIINXCS CUCTEMHBIMU J1JIA
OTJEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01iue ecTecCTBEHHO-HAay4YHbIE MOHSTHS: HAayuyHbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHaJU3, CUHTE3,
Kiaccuukanus, NEepUOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MOJEb,
SIBJIEHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEpUAJIbL.

®usuka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI, PaJIUOAKTUBHOCTD,

MOJIEKYJIa, YEKTPUYECKHUH 3aps/l, TPOBOJHHUKH, MOITYIPOBOIHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBA, a3, pacTBOpP, PAaCTBOPUMOCTb, KpUCTANINYECKasl PeIIETKa,



CIUTaBbl, (DM3UYECKHE BEJIMYMHBI, CAWHHIBI M3MEPEHUS, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3IIBI,
Comnne.

buonorusi:  ¢dorocunte3, napixaHwe, Ouocdepa, IKOCHCTEMA, MUHEpPAIbHbIE  yIOOpEeHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMTAEMbIE, TOIUIHBO,
BOJTHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI IIO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHEIE PE3YJIbTAaThl OCBOCHUS ITPOrpaMMbl OCHOBHOI'O 06H_ICFO 06p330BaHI/I$I JOCTUTAKOTCA B XO€
O6y‘I€HI/I$I XHUMHUHU B CAUMHCTBE yqe6H0171 M BOCIIUTATEIIFHOMN ACATCIBHOCTH B COOTBETCTBUU C TPpaAUIINMOHHBIMU
pOCCHfICKPIMH CONHOKYJIbTYPHBIMU W AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, IPUHATBIMU B O6IJ_ICCTBC
npaBujiaMM MW HOPMaMH TOBCIACHUA U CHOCO6CTBYIOT mnmponeccaMm CaMOIIO3HAHUA, CaMOpa3BUTHUA U
conuajin3anmuu 06yqa}01m/1x051.



JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMA U PACIIMPEHUE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIE B
4acTu:

1) mnaTpMoTN4€eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOILLIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAaCIIEIHIO,
MOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKH B JKU3HM COBPEMEHHOrO OOIeCTBa, CIIOCOOHOCTHU BIAJETh
JOCTOBEPHOU MH(OpMAIHE 0 IEPETOBBIX JOCTHIKEHUSX U OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMMHUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIIUTAHMS:

IIPEJCTABICHUS O COLMAIbHBIX HOpMaxX M IPaBUIAX MEXKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO ITOJIE3HOH, y4eOHOUCCIIEI0BATEIbCKOW, TBOPUECKOH U
APYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOM NEATEIBbHOCTH IPH BBIIOIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUH XUMHUUECKUX IKCIIEPUMEHTOB, CO3/IaHUH Y4eOHBIX TIPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAaHHUIO U B3aUMOIIOMOIIY B ITPOLECCe ITON yueOHOM e TeNbHOCTH, TOTOBHOCTH
OLIEHHUBATh CBOE ITOBEACHUE U MOCTYIIKU CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
yu€TOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTU HAYYHOT'O IMO3HAHUS

MHPOBO33PCHYCCKHUEC IPEACTABIICHHA O BCIICCTBE U XUMHUYCCKOU peaknuru, COOTBCTCTBYIOIIHEC
COBPECMCHHOMY YPOBHIO PAa3BUTHA HAYKHM WM COCTABJIANOINHWC OCHOBY /I IIOHHMMAHUA CYIHIHOCTHU HaquOﬁ
KapTUHBI MHpa, OPCACTABJICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA IPUPOJAbI, B3aNMMOCBA3AX
YCJIOBCKA C HpHpO,Z[HOﬁ cpenoﬁ, O pOJIM XUMHHU B ITIO3BHAHUHU 3TUX 3aKOHOMepHOCTeﬁ;

[103HABATEJIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA [TOJy4YE€HUE HOBBIX 3HAHUN 110 XUMUH, HEOOXOIUMBIE IS
00BbsICHEHUS! Ha0JI0JaeMbIX MPOLIECCOB U SBJIEHHM, MO3HABAaTENbHONW, NH(OOPMAILIMOHHONW M YMTATENIbCKOM
KyJIbTYpbl, B TOM 4YHCIIE HAaBBIKOB CAMOCTOATEIbHOW pabOThl € Y4YeOHBIMU TEKCTaMH, CIIPaBOYHOM
JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKHUMHU CPEICTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHI0O M TO3HAHHIO, JF0OO3HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM ¥  HUCCIEAOBATEIbCKOM  JCSITENBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIMpPaBIEHHOCTU U YPOBHS 00YUYEHHS B JajbHEHIIIEeM;

4) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHUC HICHHOCTU KHU3HH, OTBCTCTBCHHOI'O OTHOHICHHA K CBOCMY 3J0POBBIO, YCTAHOBKHW Ha
3I0pOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCHEACTBHM W HENMPUSITHE BPEAHBIX MPUBBIUEK (yMOTPEOICHUS
QJIIKOTOJIs, HAPKOTHKOB, KypPEeHHSs), HEOOXOIUMOCTH COOJIIOICHHS TIPaBHJI 0€30MaCHOCTH TIPU OOpAIEeHUH C
XUMHYECKUMHU BELIECTBAMH B OBITY U peaibHON KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpeC K MPaKTHYECKOMY H3yUYCHMIO Ipodeccuil U TpyAa pa3iMyHOro poja, YBaXEHUE K TPYILy H
pe3ysbTaTtaM TPYyI0BOM JAESITEIbHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHHS TPEAMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHBIM BBHIOOP WHAMBUIYAIbHOM TPAeKTOPUU MPONOJIKEHHS OOpa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, YCHElHOM
npoeCCUOHATLHON AEATENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHMH, TOTOBHOCTH aJalTHPOBAThCS B
po¢eCCHOHATILHOM CpeJie;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS



9KOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBAHMSI, IMMOHUMAHHE IIEHHOCTH 3I0pOBOTO H 0Oe30macHoro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (DM3UYECKOMY M TICHXHUYECKOMY 370POBBIO, OCO3HAHHE IICHHOCTH COOTFOCHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPH PabOTe C BEIIECTBAMH, a TAKIKE B CUTYAIUSAX, YTPOKAIOIIUX 3I0POBHIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH ITPUMEHSATh 3HAHUS, OJIyYaeMble IPU U3YUYCHUN XUMUM, /ISl PELICHUs 3a7iay, CBA3aHHBIX
C OKpYXKarolleld IPUPOJHOM CpeNoM, Ul IOBBIILIEHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPbl, OCO3HAHUS
r7100aJIbHOTO XapakTepa SKOJIOTMYECKUX HpoOjeM M MyTeld UX pelleHUs] MOCPECTBOM METO/A0B XMMUH,
9KOJIOTUYECKOI'0 MBIIUICHHs, YMEHHsI PYKOBOACTBOBATbCA UM B IIO3HABATEIIBHOW, KOMMYHUKAaTUBHOM U
COLIMAJIbHOW IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX PE3yJIbTaTOB BBIACIAIOT 3HAUUMBIE Ui (HOPMUPOBAHUSI MUPOBO33PEHUS
oOlICHAYYHBIC MOHATHS (3aKOH, TEOpHs, NMPHUHIIMII, TUNOTe3a, (aKT, CHCTEMa, MPOIECC, IKCIECPUMEHT H
JpyTroe.), KOTOpbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMEeTax M MO3BOJSIOT Ha OCHOBE
3HAHUW W3 ITHX NPEeIMETOB (OPMHUpPOBATH TPEACTABICHUE O IEJIOCTHOW HAYyYHOW KapTUHE MHpa, H
yHHUBEpCalibHble Y4eOHblE [IeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpHIC
obecnieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYIICCTBICHUIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jiornueckue aeicTBUA:

YMEHHsI UCIIOJIb30BaTh IMPUEMBI JIOTUYECKOTO MBIIIIJIEHUS IIPH OCBOCHHUH 3HAHUMI: PACKPBIBATH CMBICI
XUMHWYECKHUX TOHATUHN (BBLACIATH MX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH B3aMMOCBA3b C JPYTMMH
MOHSTHUSIMH ), UCIIOJIb30BaTh MOHATHUS U1l OOBSICHEHUS OTJIEIbHBIX (PAKTOB U ABJIEHUH, BBIOUPATh OCHOBAHMS
U KPUTEPUH JIJIs KJTAaCCU(PUKALIMK XUMHUUECKUX BEIIECTB M XMMUUYECKHX peakiuil, ycTaHaBIMBaTh IPUUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXAY OOBEKTAaMHU HM3yuU€HUS, CTPOUTH JIOTMUECKHUE DPACCYKIEHUS (MHIYyKTHUBHBIE,
JIeTyKTUBHBIE, IO AHAJIOTUH ), 1€1aTh BBIBOBI U 3aKIIOUECHUS;

yYMEHUE IPUMEHSTH B IPOLIecCce MO3HAHUS MOHATHS (TPEIMETHBIE U METaNpeIMETHbIE), CHMBOJINYECKUE
(3HAKOBBIE) MOJIENM, MCIOJNb3yEMble B XHMMHHM, I[PEOOPa30BbIBATH HIMPOKO NPUMEHSEMbIE B XHUMHUU
MOJIeJIbHBIE MPECTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTa), XUMU4eckas (opMmyja U ypaBHEHHUE
XUMHUYECKON PEaKIMU — MpH PElIeHUH Y4eOHO-MO3HABATEJIbHBIX 33Jad, C y4ETOM 3THUX MOJIEIbHBIX
NPEJCTaBICHUN BBIABIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKUA H3Y4aeMbIX OOBEKTOB —
XMMHUYECKUX BEUIECTB M XMMHMYECKHUX PpEaKIMH, BbIABIATh OOLIME 3aKOHOMEPHOCTH, HPUYUHHO-
CJICICTBEHHBIE CB3U U IPOTUBOPEYUS B U3yUAEMBIX IIPOLECCAX U ABJICHUIX.

ba3oBble ucciaenoBarelbcKue AeiicTBUS:

YMCEHUE HCIOJB30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAYCCTBC HWHCTPYMCHTA IIO3HAHHUA, a TAKXKC B
Ka4u€CTBC OCHOBBI JIJIA (I)OpMI/IpOBaHI/IH THUITOTE3BI 1O IMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KJICHI/II\/'I;

puoOpeTeHne ONbITa 10 IIAHUPOBAHUIO, OPTaHNU3ALMN U IPOBEICHUIO YUEHUYECKUX SKCIIEPUMEHTOB,
yMeHHe HabJIo/1aTh 3a X0JJ0M IPOIecca, CAMOCTOATENIFHO POTHO3UPOBATE €0 pe3yibTaT, (hopMynnpoBaTsh
0000IIeHUsT W BBIBOABI MO pe3yJibTaTaM IPOBEAEHHOTO OIBITA, HCCIEI0BaHMS, COCTaBIATH OTYET O
IIPOJIeJIaHHOM pabdoTe.



PabGora ¢ nunopmaumeii:

yYMEHHE BBIOMpATh, aHAIU3UPOBATh M MHTEPIPETHPOBATH HHPOPMALUIO PA3IMYHBIX BUIOB M (HOpM
IIPEJICTABICHUS], TOJYyYaeMyl0 U3 Pa3HbIX HCTOYHMKOB (HAY4YHO-IIOMYJISIpHAs JIMTEPATypa XUMHUYECKOTO
CoJlep)KaHMsl, CIIPaBOYHBbIC MOCOOUs, pecypchl MHTepHETa), KPUTHUECKH OLICHHWBATH MPOTHBOPCUUBYIO M
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPHUMEHSATh pa3jMYHbIC METOAbl M 3alpoChl NPH TOWUCKE W OTOOpe HH(pOpPMAIMH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJisi BBINIOJHEHUS YYEeOHBIX U IIO3HABATEIBHBIX 3aJ]ad
ONpeAe€HHOr0  THMA, NPHUOOpETECHHE OmbiTa B  O0JACTH  MCIOJIb30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIBTYPOH aKTUBHOTO UCIIOJIB30BAHUS PA3TMYHBIX TTIOUCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIBHYIO (POPMY MPEICTAaBICHUS HH(DOPMALIMK U WILTIOCTPHPOBATh
pemaeMble  3a7aud  HECIIOKHBIMU ~ CXEMaMH, JuarpaMMamMu, JpyrumMu Qopmamum rTpadukm U UX
KOMOMHAILMSIMH;

yYMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce YUYeOHONW M UCCIIEOBATEIbCKON NesSTEIIbHOCTH
WH(OPMALIMI0O O BIUSHUM IPOMBIIIICHHOCTH, CEIBCKOTO XO3SICTBA M TPAHCIOPTa HA COCTOSHUE
OKpYKaroIllel MPUPOIHOMN Cpebl.

KoMMyHHKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

yMEHHS 3a7aBaTh BOIIPOCHI (B XOJ€ auajnora U (Win) AMCKYCCUH) MO CYHIECTBY O0OCYKIa€MOU TEMBI,
(bopMyaMpPOBaTh CBOU NPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS PEAJIOKECHHOH 3a1a4H;

YMEHHsI TPEJCTaBISATh MOJNYyUYEHHBIE pe3yJbTaThl IMO3HABATEIBHONW JEATEJIBHOCTH B YCTHBIX U
MMUCbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 PE3yIbTAaTOB BBIMOJHEHUS XUMHUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHOM PabOTHI MO UCCIEAOBAHNUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUSI y4yeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOH I0O3HABAaTE€IbHOU H
HCCIIEI0BATENILCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIOUIMX NpoOjeM Ha OCHOBe yuéTa oO0IuX
MHTEPECOB U COIJIACOBaHUS MO3ULMN (00CYKIEHMsI, 0OMEH MHEHUSMH, «MO3IOBbIE IITYPMbI», KOOPAUHALMS
COBMECTHBIX JCHWCTBUI, ONpeielieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BBHIIIOJHEHHOM paboThl U IpyTHe).

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

YMEHUE CaMOCTOATEIIBHO  ONpEACNATh LENU  JAEATECIBHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATH,
KOHTPOJIMPOBaTh W NpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESTENBbHOCTb, BbIOMpaTh Haumbosee
3¢ deKTUBHBIE CIIOCOOBI PELIeHHs] YYeOHBIX M MO3HABATENbHBIX 3a/1a4, CaMOCTOSATENIBHO COCTABJIATh WIIH
KOPPEKTUPOBATh MPEJIOKEHHBI AJTOPUTM JACUCTBUI IPHU BBITOJHEHUH 3aJaHUM C YYETOM IOJIY4YEHUs
HOBBIX 3HAHMH 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX U PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3yabpTaTa 3asBJIICHHOM LEJIM, YMEHHE HCIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B
YCIIOBHUHM 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTENBHOIO COJEP)KaHUs, YCTaHOBIEHHOIO
JTaHHOM (enepanbHONl pabodel MporpaMMol, BBIAEISAIOT: OCBOSHHBIE OOYYarOIIMMUCS Hay4HbIe 3HAHUS,
YMEHHS U CIIOCOOBI AeMCTBUM, crierupuieckue Ui MpeIMeTHON 0061acTi « XUMUS», BUJIBI JESTEIHOCTH T10
MOJIyYEHHUIO HOBOT'O 3HAHMS, €0 UHTEPIPETAIH, TPeo0Opa30BaHNI0 U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX
1 HOBBIX CUTYalHsIX.

K kxonmy oOyueHust B 8 kJjiacce mpeaMeTHbIE pe3ylbTaTbl HAa 0a30BOM YpPOBHE JIOJDKHBI OTpPakaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IMOHSATHI: aTOM, MOJEKYJa, XMMHUYECKUH 3JIEMEHT, MpPOCTOe
BELIECTBO, CJIO)KHOE BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIIbHAA
aTOMHasi W MOJIEKYJIsIpHas Macca, KOJMYECTBO BELIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas J0Jis
XMMHUYECKOTO JJIEMEHTAa B COEAMHEHHMM, MOJIAPHBIM OO0BEM, OKCHJI, KUCJIOTa, OCHOBAaHUE, COJlb,
ANEKTPOOTPHUILIATETILHOCT, CTENEHb OKHCICHUS, XUMUYECKasl peakius, Kiaccuukaius peakiuii: peakuuu
COEMHEHMS, PEAKIUM PA3JI0KEHUS, PEAKIUN 3aMELICHUs, PEaKIUd OOMEHa, 3K30- U 3HJIOTEPMHUYECKHE
peakuuu, TeraoBor 3PeKT peakiuu, aapo aToMa, SJIEKTPOHHBINA CION aToma, aTOMHasi OpOuTab, pagnyc
aTOMa, XUMUYECKasl CBA3b, [TOJIIPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBoOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHIIEHTPALIKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUM U IPUMEHATH 3TU MOHATUS IIPU ONMHCAHUU
BELIECTB U UX MPEBPAILlCHUH;

UCIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUIS COCTABICHHS (OPMYJ BEIIECTB U YPAaBHEHHH XMMHYECKUX
peaKIuii;

OTIPEJICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIHMHEHUSX, CTEIICHb OKHCICHHS 3JIEMEHTOB B
OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTH BELIECTB K ONPEAeIEHHOMY KIIAcCy COSAMHEHUN 1Mo (hopmynam,
BUJI XUMHUYECKOM CBSI3U (KOBAJIEHTHAsI U NOHHAs) B HEOPIraHUUYECKUX COSAMHEHUSX;

packpbiBaTh cmbici Ilepuogumueckoro 3akona J[. . MenpaeneeBa: J1eMOHCTPUPOBATH TOHHWMaHUE
IIEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX JJIEMEHTOB OT MX IHOJOKeHHs B Ilepmomnueckoit
CUCTEME, 3aKOHOB COXPAHEHHS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO Y4YeHHUS,
3aKoHa ABOTaJIpo;

OMKCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHX JJIEMEHTOB:
pasnauyuath MOHATHS «IJaBHas moarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», manbsie u
0oJbIlIKMe MEePHOIbI, COOTHOCUTh 0003HAYEeHMsI, KOTOpble UMeroTcst B Tabnune «llepumommyeckas cucrema
xumuueckux aseMmeHToB Jl. WM. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsAl sjapa, o0Illee YMCIO JJIEKTPOHOB U pacHpeleieHHe UX [0
AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTraHMUECKHUE BEIECTBA, XMMHUECKHE PeaKkIuu (110 YHCITy U
COCTaBYy YYacTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEITIOBOMY 3P deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MMOATBEPKIas
OIHMCaHUE IPUMEPaMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KayeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMHUYECKUX MPEBPAILEHUH B Pa3JINYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
a7eMeHTa Mo (GopMylie COEIMHEHHUs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMHUYECKON PEaKIINH;

MIPUMEHSTh OCHOBHBIE OIE€pallMK MBICIUTENbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHuE,
cHCcTeMaTHU3alllIo, KJIacCU(PUKALINIO, BBISIBIEHUE PUYMHHO-CIIEICTBEHHBIX CBA3EH — JUIs M3yUeHHs CBOMCTB
BEUIECTB U XMMHYECKHUX pPEaKIMi, eCTECTBEHHO-HAYyYHbI€ METO/bl MO3HAHUS — HAOJIOJIEHUE, U3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

clie[IoBaTh IpaBUjaM IOJb30BaHUS XMUMHMUYECKOH NOCyA0M U 1a00paTOpHBIM O0OpYyJIOBaHHEM, a TaKXKe
IpaBuUjIaM OOpAIleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB MO TOJYYEHHUIO M COOMpPAHHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJA W KHCIOPOJIA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPEIECIEHHON MacCOBOM JI0JIEH pAaCTBOPEHHOIO BELIECTBA, IUNIAHUPOBATH U
MIPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI M0 PAaClO3HABAHUIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOILBIO
MH/IUKATOPOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHXK U JPYTHE).

K konmy oOyueHus B9 kJiacce nmpeMeTHbIE pe3ysbTaThl HAa 0a30BOM YpOBHE JIOJKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATUIM: XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH,
aHMOH, TPOCTOE BELIECTBO, CJIOKHOE BEHIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENILHOCTb, CTENEHb
OKUCJICHUS, XUMUYECKasl PEAKIIHsl, XUMUIECKasl CBSI3b, TEIUIOBOM 3(PPEeKT peakinu, MOJb, MOJSIPHBIN 00BEM,
pPacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIHTHI, IICKTPOIUTHYECCKAsT IUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa,
Karajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUN, OKUCIINUTEIb, BOCCTAHOBUTENb, OKHCIIEHNE U BOCCTAHOBJICHHE, aJUIOTPOMUS,



aM(pOTEepHOCTh, XUMHYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAITMYECKas ), KPUCTAIMYECKas pPemeETKa,
KOpPO3Usl METAJNIOB, CIUIABbl, CKOPOCTh XUMUUECKOU peakliuu, MpeAesibHO AonmycTuMas KonueHtpauus [1/IK
BCIIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUI U TPUMEHSThH 3TH MOHATHUS NIPU ONMCAHUN
BEIIIECTB U UX MPEBPAILICHUN;

UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY ISl COCTAaBJIICHUS (OPMYII BEIIECTB M yPaBHEHUN XUMHUYECKUX
peaKIuii;

ONPEACIISTh BAJECHTHOCTb M CTEIEHb OKHUCICHHS XHMHYECKHX JJIEMEHTOB B COCAUMHEHUSAX Pa3JIMYHOrO
COCTaBa, MPUHAJIJIC)KHOCTD BEIIIECTB K ONMPEIeIEHHOMY KJIACCy COSTUHEHUN 10 GopMyiaM, BU XUMUYECKON
CBA3U (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKAs) B HEOPTaHUYECKUX COCIMHEHUSIX, 3apsij] MOHA 10 XUMHUYECKOU
dbopmysie, XxapakTep Cpelbl B BOJIHBIX PacTBOpaX HEOPTraHWYECKUX COCTWHEHUM, TUI KPUCTAIUIMYECKON
PELIETKN KOHKPETHOrO BEUIECTBA;

packpsiBaTh cmbici [lepuoamyeckoro 3akona [I. WM. MenzaeneeBa u JAEMOHCTPUPOBAThH €ro MOHUMAaHUE:
OIMMKCHIBATh M XapaKTepU30BaTh TaOiuuHyr (opmy lleproanmueckoil CHCTEMbl XUMHUYECKHX JJIEMEHTOB:
pasnuuaTh TMOHATUS «TrJIaBHas noarpynmna (A-rpymnma)»y u «mnobounas noarpynma (b-rpymnma)y, manbie u
0O0JIbIIIME IEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE HMEIOTCSI B IEPUOIUICCKON TaOIHUIIE, C YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHCIIo
JJICKTPOHOB ¥ PACIIPEICIICHHIE UX IO JIEKTPOHHBIM CJIOSIM ), OOBSICHITH OOIINE 3aKOHOMEPHOCTH B H3MCHCHHH
CBOWCTB 2JIEMEHTOB U UX COSJIMHEHUH B MpeJIesiax MaJIbIX IEPUOJIOB U IJIaBHBIX MOJTPYIIN C Y4ETOM CTPOCHUS
HUX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHYECKHUE DJIEMEHTBI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYECKUE PEaKIUH (110 YUCITY U
COCTaBYy yYacTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY (D (PEKTy, M0 N3MCHEHHIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX DJIIEMECHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHMH(PUISCKHE XUMHUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEIIIECTB, MOJTBEPK/Jas OMMCAHUE MPUMEpPaAMU MOJICKYJISIPHBIX MU MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHUS HJICKTPOIUTUYECKON JUCCOIMALIMM KHUCJIOT, IIEJI0Ye | CoJIed, TOJIHBIE |
COKpalll€HHBbIC ypaBHEHUs pEaklMid HMOHHOTO OOMEHa, YpaBHEHHUS PEaKIHi, IMOATBEPKIAOIINX
CYIIECTBOBAHUE I€HETUYECKOM CBSI3U MEX/TY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;

pacKpbIBaTh  CYHIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH  IOCPEIACTBOM  COCTABJIEHUSA
AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3SMOKHOCTH NPOTEKAHUSI XUMHYECKUX
MIPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIF0 XMMHUYECKOTO
aneMeHTa Mo ¢GopMylie COeIWHEHHUs, MAacCCOBYIO JIOJNIO BEIIECTBA B PACTBOpPE, MPOBOIUTH PACUYETHI MO
YPAaBHEHUIO XUMUYECKOUN pPEAKIINH;

cOOMIOaTh TpaBHUJA TMOJIb30BAHUS XMMHYECKOH MOCYAOW M J1a0OpaTOPHBIM OOOpYAOBaHUEM, a TaKKe
npaBujia OOpallleHus C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH IO BBITTOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTJIEKUCIIOTO Ta3a);
MPOBOJUTh PEAKIMU, NOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pPA3JMYHBIX BEIIECTB: pPAaCIO3HABATh
OTIBITHBIM MyTEM XJIOPHI-, OPOMUI-, UOAUI-, KapOoHaT-, ocdat-, cuIuKar-, cyiabdaT-, THAPOKCH/I-UOHBI,
KaTUOHBI aMMOHHMS Y HOHBI U3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUECKUX
BEIICCTB;

MIPUMEHATHh OCHOBHBIE OTIEPAIlMU MBICIIUTEIILHON JEITENHbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIIeHHE,
CUCTEMaTU3alMI0, BBISBIICHUE IPUUYMHHO-CIEACTBEHHBIX CBS3€H — JUISI M3YUYEHHS CBOWCTB BEILIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHWS — HaOMIoJeHuEe, W3MEpEeHue,
MOJEJIUPOBAHUE, IKCIIEPUMEHT (peasbHbIN U MBICIIEHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHUe pa3zesoB U KosimdecTBO 4acos JJIeKTPOHHbIE
n/n TeM NMPOrpaMMbl Bcero KonTposbHbl [lpakThyec (uMdposrie)
e paboTbl  KHe paboThl obpasoBaTeJsbHble
pecypchl

Pa3gen 1. [lepBoHayaibHble XUMHAYECKHE IOHATHUS

1.1 Xumusa — BaxkHas 00J1aCTh 5 2 bubaunoreka LIOK
eCTeCTBO3HAaHHUA U https://m.edsoo.ru/7f4
MPAaKTHUYECKOH JIeITEJIbHOCTHU 1837c
yesJ0BeKa

1.2 BemecTBa ¥ XMMHYECKHE 15 1 bubaunoreka LIOK


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

Ne HaumeHoBaHUe pa3zesioB U KoJsinyecTBO 4yacosB
n/no TeM IporpaMMbl Bcero KonTtposbHbl [lpakThyec
e paboTbl  Kue paboThl

peakuuu

HUToro no pasgeny 20

Paspen 2. BaxxHelive npeACTaBUTE/IM HEOPraHUYECKHX BellleCTB

2.1 Bosayx. Kucinopog. [lonsatue 6
006 oKcHax

2.2 Bopopopa.lloHdaTue o KucaoTax 8 1
Y COJISIX

2.3 Bogpa. PacTtBopbl. [loHsTHE 06 5 1 1
OCHOBaHUAX

2.4 OcHOBHBbIE KJIaCChl 11 1 1

HeOopraHn4eCKHux COG,[LI/IHEHI/Iﬁ

HUToro no pasgeny 30

JJIeKTPOHHbIE

(uudpoBsble)
o6pasoBaTesibHble
pecypchl
https://m.edsoo.ru/7f4

1837c

bu6sunoTteka LJOK
https://m.edsoo.ru/7f4
1837c

bu6sunoTteka LJOK
https://m.edsoo.ru/7f4
1837c

bubanoreka LIOK
https://m.edsoo.ru/7f4
1837c

bubanoreka LIOK
https://m.edsoo.ru/7f4
1837c

Paszgen 3. [lepuoanyeckuii 3akoH 4 [lepuoaudeckass cucreMa XMMHUYeCcKHX 3jieMeHTOB /I. U.
MeHaesieeBa. CTpoeHre aTOMOB. XUMHUYeCKas CBsI3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE

peakuuu

3.1 Tlepuoguyeckruu 3aKOH U 7
[lepuoguyeckas cucrema
XUMHUYECKUX 3JieMeHTOB /I. Y.
MenpeneeBa. CTpoeHue aToma

bubanoreka LIOK
https://m.edsoo.ru/7f4
1837c

3.2 XuMwuueckasl CBsI3b. 8 1 bubaunoreka LIOK
OKUCIUTENIBHO- https://m.edsoo.ru/7f4
BOCCTAaHOBUTEJIbHbIE peaKIi U1 1837c

WUTtoro no paszeny 15 Bu6auoTteka LJOK

https://m.edsoo.ru/7f4
1837c

Pe3epBHOe BpeMs 3 bub6auoTeka LIOK

https://m.edsoo.ru/7f4
1837c

OBLIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOTPAMME

9 KJIACC

Ne HaumeHoBaHue KosinuecTBo 4yacoB Js1eKTpoHHbIE (UPpPOBbIE)
n/n pas3/iesioB U TEM Bcero  KonTposbH IlpakTuueck 06pasoBaTe/ibHbIE PECYpChI
IIporpaMMbl ble paboTbl He paboThl

Pa3gen 1. BeiecTBo M XMMHUYeCKHE peaKL MU

1.1 TIloBTOpEHuUe U 5 1 Bu6auoTteka LJOK
yray6JsieHrue 3HaHUU https://m.edsoo.ru/7f41a63


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HaumMmeHoBaHue
n/n pas3/iesioB U TEM
NpOrpaMMbl

OCHOBHBIX pa3/e/I0B
Kypca 8 Kyacca

1.2 OcHoBHBbIE
3aKOHOMEpPHOCTHU
XUMUYECKUX peakui

1.3 JueKTpoJIMTUYeCKas
JUCCOLAALUA.
XUMHYEeCKHUe peaKl U B
pacTBopax

WToro no paspeny

KosinyecTBO 4yacoB dnekTpoHHbIEe (LHUPOBbLIE)

Pa3aen 2. HemeTasl/ibl 1 UX CO€JUHEHUS

2.1 O61as XxapakTepucTHUKa
XUMUYEeCKHUX 3J1EMEHTOB
VIIA-rpynnel. ['asoreHsl

2.2 061as XxapakTepucTHUKa
XUMHYECKUX 37IEMEHTOB
VIA-rpynnel. Cepa v eé
COoeIMHEHUS

2.3 0O61as xapaKTepuCTUKa
XUMUYEeCKHUX 371eMEHTOB
VA-rpynnsl. A3oT,
docdop u ux
coeJHEeHUs

2.4 0OO61as XxapaKTepuCTUKa
XUMHYECKUX 37IEMEHTOB
IVA-rpynnsl. Yraepon u
KPEeMHUH U UX
coeJMHEeHUSs

UTtoro no paspeny

Pazaeu 3. MeTa/l/ibl M X COeUHEHMUSI

3.1 O6uiue cBoOMCTBa
MeTaJlJIOB

3.2 BaxkHeHllue MeTaJJIbl U
UX COeIMHEeHHUS

HToro no pasaeny

Paspaen 4. XumMus U oKpyKamoumasa cpeaa

4.1 BewecTBa 1 MaTepUaJbl
B )KM3HHU 4eJsI0oBeKa

HToro no paszeny
Pe3sepBHOe BpeMA

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

Bcero KontposbH IlpakTudyeck 06pasoBaTe/bHbIE PECYPChI
ble paboTbl Ue paboThl

6

4 bu6sunoTteka LJOK
https://m.edsoo.ru/7f41a63
6

8 1 1 bu6sunoTteka LJOK
https://m.edsoo.ru/7f41a63
6

17

4 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

6 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

7 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

8 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

25

4 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

16 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

20

3 bubanoreka LIOK
https://m.edsoo.ru/7f41a63
6

3

3 Bubaunoreka LIOK
https://m.edsoo.ru/7f41a63
6

68 4 7
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