MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUHACKOM ®EJEPAIIUU
JenmapramenT o0pa3zoBanus U Hayku Kypranckoii o6J1actu
MynununajabHoe o0pasoBanue KeroBckoro okpyra Kypraunckoi oésacrtu
MKOY "MuruHckasi cpeaHsisi 001eo0pa3oBaresibHas IIKOJA
umenn Hemuposa AL "

PACCMOTPEHO COI'VIACOBAHO YTBEPXKXJAEHO

4
Ha 3aceJaHMM  3aMECTHTEllb, IUPEKTOPA 1O  J[HpeKTop
[€1aroruyecKoro cosera, YBP .7 o

nporokona ot 31.08.2023 rona

Ne 1 S e [lexanosa C.A.
[Tpuka3 Ne 4-119 ot «31»
asrycta 2023 r.
PABOYAS ITPOIT'PAMMA
(ID 976227)

yueOHoro npeamera «Xumus. bazoBbiii ypoBeHb»

U1 oOy4Jaromuxcs 8 — 9 kiraccon

Mutuno, 2023



HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XMMHUUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTensHOM MTPOrpaMMbl OCHOBHOT'O OOITIETO 00pa30BaHMs, IPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MHporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusl ydeOHOTo nmpeaMera « XuMushy
B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoit @enepanuu.

[Iporpamma mo xuMuuM Aa€T TPEACTaBICHHUE O IEJsIX, OOIIeW cTpaTreruu
oOy4eHHsi, BOCHUTaHUS W pPa3BUTHs OOYyYAIOMIMXCA CpPEJACTBAMU Y4YEOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNbHOE MIPEAMETHOE COJZIEpKaHHUE,
MpeaycMaTpUBACT paclpe/iesieHue €ro Mo KjiaccaM W CTPYKTypHpOBaHHUE IIO0
pazjieliaM M TeMaM MpOorpaMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYyEMYIO
NOCJEN0BATENbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAe/sIeT BO3MOXHOCTH —MpeaMeTa JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl, a Takke TpeOOBaHUH K
pe3ynbTaTamMm 00ydeHUS] XUMUU Ha YPOBHE 1IeJIel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATEIbHOCTH OOYYarIIerocss IO OCBOCHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XHUMHH CIYKHUT OCHOBOW Il (OPMHUPOBAHMUS MHPOBO33PEHUS
0o0yyJaroIierocs, €ro MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH NPECTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU U 00 DSBOJIOIMU BEIIECTB B MPHUPOJIE, O IMYTAX PEHICHUs TIo0aabHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUILEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JIJii  CaMOpa3BUTHS U
dhopmMupoBaHUsI KYJIbTYPBI IUYHOCTH, €€ o01Iel U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CITOCOOHOCTEH
OoOy4Jaromuxcsi, HABBIKOB HX CaMOCTOATEIBHOW  y4eOHOW  JIeATeIhbHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJICNOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPO()ECCUOHATBHOMN JIeITeTbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIUXCS,;



CIIoCOOCTBYET (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B dKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBieHHUs B OOYyYEHUM XUMHUHU OOECHEUYMBAIOTCS Crenu(UKOn
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  SABISETCS — NEeJaroru4yecku
a/IaITHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XMMHUU Ha ONpEACTIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTHENbHBIX 3HAYMMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHus MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIAAbIBAECTCS U3 CHUCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHYECKOU
peakuun. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUs O CTPOCHHUH aTOMa U XMMUYECKOU CBSI3U;

— TMPEACTaBIEHUN 00 SIIEKTPOJIUTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPACCMAaTPUBAIOTCS HA OCHOBE HAMIIMPHUUYECKH
HOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHUYECKOTO0 NMPUMEHEHUS U MOIYy4YEHUs
U3y4aeMbIX BEILECTB.

OcBoenue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAyYHOM KAPTHHBI MHUPA B JIOTHKE
e€ CHCTEMHOW MNpUpOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U
METO/IaM TO3HaHUsl B Hayke. M3yueHue XMMHUHM TPOUCXOJIUT C MPUBJICUYEHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEOHBIX TpeaMeToB: «OKpYKaOMHUA MUpPY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Ki1acey.

[Ipy wu3ydyeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUM CUCTEMBl XMMHUYECKUX
3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa HAayKd, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS TMpPU M3YyYEHUU BEUIECTB U
XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUH M PAa3BUTHUU MTO3HABATECIBHBIX YMECHHUU H
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIENOBATEIHLCKON
JESTeIbHOCTH, OCBOCHHHM NpPaBWJ 0€30MacHOro OOpaiieHus ¢ BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (GOopMUPOBaHME WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HalpaBJI€HHOCTh OOYy4YE€HHMsT Ha CHUCTEMaTHYeCKoe MpHOOILICHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEJIBbHON JAESITEIbHOCTH, HAyYHBIM
METOJaM MO3HaHUA, (HOPMHUPYIOIIMM MOTHUBALIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrieueHue yCIOBUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0yYaArOITUMHUCS
OTIbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opMupoBanue oOmeld (YHKIMOHANBHOM M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSCHATH U OLEHUBATH SIBICHUS
OKpPY>KaloIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJTYYCHHBIE TPU W3YYCHUU
XUMUHU, TPUMEHSITh MX MPU PEIIeHUH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y oOOyyarolmuxcs T'yMaHUCTHYECKUX OTHOILIEHUH,
MOHMMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsI BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00pa3HOTO TOBECHUSI B OBITY W TPYJAOBOM JACSATEILHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOo(UiIs U HAMpaBIEHHOCTH NajbHEHUIIEro
oOy4eHHUsI.

OOmiee 4MCIO 4YAcOB, OTBEAEHHBIX [UISI H3YYEHHs] XUMHUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJZleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauabHbIEe XUMUYECKHE IOHATHUS

[Ipeamer xumun. Posib XMMHUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemecTBa. PU3WYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHMUS B XUMUM. YHMCThIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYNbl. XUMHUYECKHE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢dopmyna. BaleHTHOCTb aTOMOB XHMMHUYECKHUX 3JEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOcUTENbHas aTOMHas —Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHast Macca. MaccoBas JJoJisi XMMUYECKOTO 3JIEMEHTA B
COCJIMHECHUH.

KomnuectBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IUHMI] BeulecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCAMHEHUH.

du3nveckrue U XUMUUYECKUE SBICHUS. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukarms
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepuUMeHnt.

3HaKOMCTBO C XMMHYECKON MOCYJ0M, NMpaBuiIaMHu paboThl B J1aOOpaToOpuu U
npuémMamMu oOpaleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIKCAHUE
¢u3nuecKkuXx CBOMCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
¢usnyeckux (IUIaBleHUWE BOCKA, TasHUE JIbJla, PAaCTUPaHUE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMS BOJABI) M XUMHUYECKHX (TOpPEHHE CBEUH, MPOKaTUBaHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE Mea C KHCIOTON) SABJICHUH, HAOIIOIEHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3sioKeHHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3iokeHHE T'MIPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoeicTBHE xene3a ¢ pactBopom coiu meau (II),
M3y4eHHE CIOCOOOB pa3eNieHHs CMEeced: C TIOMOIIbI0 MarHuTa, (UIBTPOBAHHE,
BhIMIApUBaHUE, NUCTUILIALNA, XpoMaTtorpadus, TpoBeIeHINEe OYNCTKH TTOBapEHHON
comu, HaOJMIOAEHME U  ONHCAaHME  PE3yJIbTaTOB  MPOBEICHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHME MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaxkHeiilue npeicTaBuTe I HEOPraHMYECKHUX BelleCTB

Bosmyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 3leMeHT W MpocToe
BemiecTBo. HaxokaeHwe Kuciaopojga B Tpupone, (pu3mdeckne M XUMHUECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYCHHS] KUCIOpoAa B JIA0OPATOPUM M MPOMBINLIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TeroBoit 3 (deKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpPaBHEHHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yIrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, Gu3MYecKkne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u conm.

Monsipabiii  00b€M  razoB. Pacu€Tel 10 XUMHUYECKHM YypaBHEHUSIM.

dusnueckne CcBoOMCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepiieHHble ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Posib pacTBOpOB B mpupoje M B KU3HHU YeIOBEKa. KpyroBopoT BOJBI B MPUPOE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHBIe, amMQpOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusmueckue M XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudpukauuss OCHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[lonydeHue KUCIOT.

Conu. Homenkinarypa coneil. @u3ndyeckre 1 XUMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eHeTnueckas CBsI3b MEXKAY KJIACCAMH HEOPTraHUUECKUX COEAMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAEPKAHUsI KUCIOPOJa B BO3AyX€E, MOJIYyYECHHUE,
coOupanue, pacro3HaBaHWE ¥ U3YYCHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXkapa), O3HaKOMJIEHHe ¢ oOpasilaMu OKCHIOB H
ONMKMCaHUEe MX CBOMCTB, MOJy4yeHHE, COOUMpaHUE, PpACIO3HABAHUE M H3y4YEHUE
CBOMCTB BoJlOpoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO WCIIOJIb30BAaHUE BUJICEOMATEPHATIOB), HAOI0IeHHe 00pasiioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIICIOBAHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C
pPa3IMYHON PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJbBI C METAJUIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUIECOMATEPHUATIOR),



UCCJIeIoBaHUE O0pa3lloB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOpPAX KHUCJIOT U IIETOYEH,
nzydyeHue B3aumojercTBusa okcuna meau (II) ¢ pactBopom cepHOMl KHUCHOTHI,
KUCJIOT € METAJUIAMH, DPEAKIUN HEUTPAIM3alMH, IOJy4eHHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJUla JIPYTMM K3 PacTBOpa COJM, PELICHUE
AKCIEPUMEHTANBHBIX 3alad N0 Teme «BakHelmme Kiacchl HEOPTraHUYECKUX
COEIUHEHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XUMHYECKasi CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKAIIMM XUMUUYECKUX 3JeMEHTOB. l[loHsiTHEe O
rpyInax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpPhIE 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
Y TUAPOKCUJIBL.

[Tepnoanueckuit 3akoH. [lepronnyeckas cucteMa XUMUYECKUX IEMEHTOB /.
N.  MenneneeBa.  KoporTkonepuonHas W JIuHHONEpuoAHas  (OpMbI
[Tepuoanyeckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepuoast
u rpynnbl. OU3NYEeCKUil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEPUOIA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XMUMHUYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS pagnyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u llepuoguueckoi CUCTEMbI XUMUYECKHAX
3JIEMEHTOB JUJIA pa3BuUTUs Hayku W npaktuku. [[. M. MenneneeB — yud€Hbll u
IPaKJIaHVH.

Xumuyeckass CBs3b. KoBajneHTHass (TMOJIApHAsT W HENOJISIpHAs) CBSI3b.
DIIEKTPOOTPHULIATEIILHOCTh XUMUUECKHUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHusaA.  OKHCIUTEIbHO--BOCCTAHOBUTEJIBHBIE  PEAKIIMH.
[Tponecchl OKUCIEHUS U BOCCTaHOBIIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0paslloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEIACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHUS).

Mesrcnpeomemmunie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHUU B & Kiacce
OCYIIECTBJISIETCS dYepe3 MCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO--HAYyYHBIX
MOHSTUN, TAK U TOHATHUH, ABISIOIIUXCA CUCTEMHBIMU IS OTACJIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOG1ue ecTecTBEeHHO--HAyYHbIC MMOHATHS: HayYHBIN (akT, TUIIOTe3a, TEOpHUs,
3aKOH, aHaJlu3, CHHTE3, KiIacCuUKalUs, TEePUOJAUYHOCTh, HAOIIOJEHHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, a3, (U3UUYECKUE BEIMYHMHBI, €TUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buomnorus: poTocunTes, AbIXaHue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOIHI,
IIOJIE3HBIE UCKOITAEMBIE, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKas peaKkus

[lepnogmueckuit 3akoH. [lepnoguyeckas cucremMa XMUMUYECKUX JIEMEHTOB /.
M. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOMIOB, KIS, KaJdblUs H UX
COCMHCHUA B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIaCCaM HEOPraHUYEeCKHUX
COCJIMHCHUH, TCHETUYECKas CBSI3b HECOPTAaHUYECKUX BEIIIECTB.

Kiaccupukanuss XMMUYECKUX pEaKIIUi 10 pa3IudHbIM IIPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIoBOMY 3¢ dekTy, Mo
U3MEHEHUIO CTENeHeW OKUCIICHUS XMMHYECKUX DJIEMEHTOB, MO 0OPAaTUMOCTH, IO
Y4acTHIO KaTajlnu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpPaBHEHMUSI.

[Tonsitue o ckopocTu xuMuyeckod peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTE€HHBIX M T'e€TEePOTreHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHWYECKOW PEAKIHU M TIOJOXKEHUE XUMHYECKOIO
PaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  pEaKIMU,  AJICKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBlieHME  ypaBHEHUU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLMI C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M [HMCCOLMAIIMU BEIIECTB C Pa3IWYHbIMU BHIAAMU
xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y clioBHs MPOTEKaHUSI peaklii HIOHHOTO 0OMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIE YypaBHEHUs peakiuid. CBoOICTBa KHUCIOT,
OCHOBaHMM W coJell B CBeTe MPEICTaBIECHUNA 00 BJIEKTPOJIUTUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura M anmasa), CIOKHBIX BEIECTB
(xyopuga HaTpuUsi), UCCIIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakluu
OT BO3JCHCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpoLEecca AUCCOLMUALMHA KHCIOT, LIEJI0Yer M COoJeH
(BO3MOKHO ~ HCTOJB30BAHME BUJEO MaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHMs  peakluuid  HOHHOTO  oOMeHa
(oOpazoBanue ocajka, BbIJEJICHUE Tra3a, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIHMi
(ropeHue, peakiu pas3liokKEeHUs, COCIMHEHHUS), PAaClO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKIUMil Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaJnibl 1 X COeTMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMMHUYECKHE CBOMCTBA HA MpUMEpe  XJopa
(B3auMOZEHCTBHE C METallaMH, HEMETaulaMH, WIeJ0oYaMu). XJIIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJOpa M XJIOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHMe XJIOpUIbl U HX
HaXO0XIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (pU3MYecKkue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHue, pU3NYECKUue U
XuMuueckue cBorctBa. OKCUABI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (0oOIIMe  Kak
IOpeiCcTaBUTENd Kjacca KHUCIOT U crneruduyeckue). XHUMHYECKUE peakluH,
JeKallue B OCHOBE MPOMBIIIJICHHOTO CMOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlMs Ha



cynbdar-uoH. HaxoxxnaeHue cepbl U €€ COCIUHEHHH B MPUPOJE. XHUMHUYECKOE
3arps3HEHHUE OKPYXKAIOIIeH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IIPEIOTBPAILICHHUS.

OO6miast xapakTtepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapAKTEPHBIE CTEIEHHU OKHUCIECHUS. A30T, PaclpOCTPAHEHUE B MPHUPOJE,
dusnueckue n XuMHUIeckue cBoiictBa. KpyroBopor azora B mpupojae. AMMHUaK, €ro
bu3nUecKre 1 XuMUIECKUE CBOMCTBA, TOJydeHre U puMeHeHue. Coar aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THas KHUCJOTa, €€ MoydeHue, (Pu3nyeckue u XUMUUYECKHE
cBOMcTBa (00IIME Kak TPEJCTaBUTENs Kiacca KHUCIOT U creuudduueckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHUSI B KAaueCTBE MHUHEPAJIbHBIX
yA00peHnil. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COEUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHU, 3arps3HEHUE BO3AyXa, MouBbl U Bom0EMOB). Docdop,
ajutoTpornaeie Momudukanuu gocdopa, puznyeckrue M XUMHUYECKHE CBOWCTBA.
Oxcup dochopa (V) u pochopHast Kuciiora, pU3HUIECKre B XUMHUUIESCKHE CBOMCTBA,
noxydyeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHHU.

Ob6mas xapakrtepuctuka 31eMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCIECHUS.  YTIEpoJd,  aJJIOTPOIIHbIE
MOAU(PUKALIUKA, PACHPOCTPAHEHUE B TNpuUpojae, (QuMdeckue U XUMHUYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3uyeckre W XUMHUYECKHE CBOMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riaoOalbHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe M XUMHUYECKUE CBOWCTRA,
nojayuyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHHI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIEHHOCTH U CEJILCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MTOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepozaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJI, TJIMUEPUH, YKCYCHAsI KUCJIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA Tra3, HEPTh),
OPOAYKTHl WX TMepepaloTku (OE€H3MH), UX POJb B OBITY M MPOMBILIICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPAX, OCNKaX, yriaeBojgax — U UX
poiM B OKM3HM 4eJoBeKa. MarepuanbHOe €AUMHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero Qusnueckue U XUMHUYECKHE CBOMCTBA, IMOJyYCHUE U
npuMmenenne. CoequHeHus: KpeMHusi B mpupoje. OOmiue mnpeacTaBiieHus 00
okcune kpemHus (IV) u kpemuueBoit kuciore. CUIMKAThl, UX HUCIOJIb30BAHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeilme cTpouTenbHbIE MaTepUaNbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobmembl 0e30mMacHOTO HMCMOJIb30BAHMUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHUEe 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHUE NIPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ oOpa3uaMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJIEHHE C
oOpazuamMu ceppl U €€  COCAMHEHHUAMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEpHUAIIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa IoJ JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYE€HHE XUMUYECKHUX CBOWCTB
pa30aBIEHHON CEpHOW KUCIIOTHI, IPOBEIEHNE KaUECTBEHHOW peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJEHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBaMM a3ora, Qocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, OIyYCHHE,
coOMpaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaKlUUid Ha MOH aMMOHMS U QocaT-MOH U U3yUEHHUE MPU3HAKOB
UX IPOTEKAHNs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO
(BO3MOXKHO UCIOJb30BaHUE  BUIEOMATEPHUAIIOB), U3y4YECHHE  MOJelen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CHWJIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOJYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BakHenmume HeMeTaIbl U UX COCTUHEHUS.

MeTtasiibl 4 X COCAUHEHUS

OO6miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [[. U.
MenpneneeBa u ctpoeHus: aToMoB. CTpoeHHE METAUIOB. MeTamnyeckas CBs3b U
METaJuUIMYecKasi  KpUCTaJUIMYecKas  pelmETKa.  DJIEKTPOXMMHYECKHMU  psif
HarpsHKEeHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBA MeTayioB. Oomue
CIoCOOBI TMOdy4YeHUs: MeTamioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTaib, YyTyH, JIOPATIOMUHUUN,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIILJICHHOCTH.

[I{enounble MeTauibl: MoJOXKeHue B [leproanueckoil cucTeMe XUMUYECKUX
aneMmenToB . M. MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HATpud M Kanusa. I[IpuMeHeHue MIeNOYHBIX METaUIOB W HX
COEUHECHHUI.

[[lenoyHo3eMeNbHBIE METAJUIBl MAarHUd W KajJdblUi: TOJOXEHUE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJeHHE B npupojie. Duznueckne u XuMUYECKUE CBOMCTBA MArHUS
U Kanbuuda. Baxueline CcOeIWHEHUS KalblUusi (OKCHI, THUIPOKCUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMMHUN: TI0JIO)KeHUE B [leproanueckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aTtoma, HaxoxxAeHue B mpupoae. dDusmueckue u
XUMHUYECKHEe CBOMCTBA aTFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUAHUSA.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 31EMEHTOB /1.
N. MenpgeneeBa, CTpoeHHME aroMa, HaxoxJaeHue B npupoae. Duzmueckue u
XHUMHYECKHE CBOMCTBa keje3a. OKcuabl, THApOKCUasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pas3llaMd METaUIOB M CIUIABOB, HUX (PU3HMUECCKUMHU
CBOWMCTBAMH, H3YYE€HHE  PE3YJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbI[Msl W HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
WCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BOBMOXHO  WCIIOJIb30BaHHE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KaYECTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KJIbIHS, aTlOMUHUS, [IMHKA, XKeEJe3a
(IT) u xeneza (I1I), menu (1), HaGnrOEHNE M OMTUCAHUE MPOIECCOB OKPAITUBAHUS
MJaMEHU HWOHAMU HaTpus, Kaius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
Y THAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIBbHBIX 3a71a4 Mo Teme «Baxknermue
METaJIJIbl U UX COCTUHEHUSD.

XuMus 4 OKpY Kawuas cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momors mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpenpl (mpenesibHas AOMyCTUMast
KOHIIeHTpanus Beiects, aaiee — [1/IK). Posb xuMun B pelieHN 3K0JI0TUYECKUX
npooJIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oO0paslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Meostcnpeomemmnuwie ceazu



Peanuzanuss MeXNpeAMETHBIX CBA3€H NMpU H3YYEHUH XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SABISIOMMUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE NMOHATHSA: HAy4YHBIA (aKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiaccuuKkauus, TMEePUOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
a¢hdexT, TEeXHOTOTHSI, MAaTEPHAITHI.

@dusnka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJA, DJEKTPUYECKHH 3apsii, MPOBOJHUKH,
HOJYNIPOBOJHUKHU, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (U3MUYECKHE BEIHYMHBI, CAWHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunTes, npixanue, 6uocdepa, 3KOCHUCTEMA, MHUHEpATIbHBIC
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JIOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOU JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHM, IPUHITHIMHA B
oOlllecTBE TMpaBWIaMUd M HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT IMpoleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIIUXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTpPakalOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJACTBOBATbCSl CUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTALMH U
pacIIMpEeHUE OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAaHUS 3HAYCHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 O0OIIeCTBa, CIOCOOHOCTU BIANETh JAOCTOBEPHON HH(OpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCIIUTAHUS:

NPEJICTABICHUSI O COUMAIBHBIX HOPMAaX MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENBCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH TPH
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIIOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpolecce ITOM y4eOHOU MesITeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIIOBEJCHHE U IIOCTYIIKA CBOHUX TOBApHUILIEN C IO3ULIHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABJISIOIINE
OCHOBY JIJI1 TIOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUH 1O
XUMUU, HEOOXOJMMBIE JIsi OOBACHEHHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSTEIHLHOW pPabOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOM



JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JH00O03HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0OOpa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U ypOBHS OOydeHUs B
JaJIbHEUIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 3/10POBbSI:

OCO3HaHWE IIEHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KW3HH, OCO3HAHUE MOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIUMOCTH  COOMIONICHUS] MpaBui O€30MAaCHOCTH TMpU  OOpAIIEHUH C
XUMUYECKMMHU BEILIECTBAMHU B OBITY U pEaNbHOW KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO MTPOPECCUI U Tpyla pa3InyHOro Poja,
YBAXKEHHE K TPYAy M peE3yibTaTaM TPYIAOBOH JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHWMHUM, OCO3HAHHBIA BBIOOP
WHJUBUTyJIbHOW TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCTIeIHOW MpOo(eCCUOHATBHON JIEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBAThCS B MPO(PECCUOHAIBHOM Cpee;

6) IKOJIOrMYeCKOTr0 BOCIIUTAHMUSI:

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KAK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYUIECTBOBaHUS, TOHUMAHUE LIEHHOCTH 3J0POBOTO U
O6e3zomacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYeCKOMy M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHMS
npaBujI 0€30MacHOrO MOBEIEHU MPU PabOTe C BEUIECTBAMH, a TAK)KE B CUTYyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HAaHHUA TJI00AJbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTed MX PEelIeHUs MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTanpeIMETHBIX pE3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHPOBO33PEHHUS OOIEHAy4YHbIE TMOHATHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IMpEeAMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHWH U3 3TUX MpPeIMETOB (OPMHUPOBATH MPEICTABICHHUE O IEJIOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIe JIelcTBUs (ITO3HABATEINbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE 00eCcTeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO yueOHOMU
e TETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1elicTBUS

Bba3oBble Jijornueckue aeiicTBUA:

YMEHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIIETSATH MX XapaKTEpPHBIC
MPU3HAKHW, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), HCIIOIH30BAThH
MOHSTHS JIJIs1 O0OBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUi,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AaHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa30oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUS —
XUMUAYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUUeckas QopMmyia W ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIENIbHBIX MPEICTABJICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKUX BEIIESCTB M XUMUUYECKUX PEaAKIIH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Bba3oBble ncciieqoBare/bCKue 1€eiiCTBUSL:

YMEHHUE HCIOJIh30BaTh IMOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MMO3HAHUS, a TaKKe B KAdeCTBE OCHOBBI T (POPMUPOBAHHUS THIIOTE3BI I1O
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

NpUOOPETEHNE OMNbITa M0 TUIAHWUPOBAHUIO, OPraHU3AlMU W TIPOBEJICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
mocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh PA3IUYHbIE METObl M 3allpOChl MPU IOUCKE U OTOOpE
UH(GOPMAllMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ji BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3aj[ayu ONpeneIEHHOrO THIA, MPUOOPETEHHUE OTbITa B
o0JacTl UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJBTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3JINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (pOpMYy MpeAcTaBiIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33/1a4d  HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHHE UCIHOJb30BaTh M AHANU3UPOBATh B Ipolecce ydeOHOM u
UCCIIEIOBATENBCKON N1EATEIBHOCTH MH(MOPMAIMIO O BIMSHUM MPOMBIILIEHHOCTH,
CENIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH IPUPOIHOU
CpeIlbl.

KoMMyHHKAaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE ACHCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XOJie¢ Juamora W (WJIH) JTUCKYCCHHU) TIO
CylmlecTBY  oOCyXJaeMoll  TeMbl, (OpPMYJIUPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOHN 3a1a4H;

YMEHUS  NPEICTaBIATH  MOJYYEHHBIE  pEe3yJbTaThl  ITO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJIaTh IPE3EHTALUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC yHUBEpPCAJIbHBIC Y4eOHbIE 1eHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH AESITeNIbHOCTH, IUIAaHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTh, BIOUPATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI peleHusl YUeOHbIX U
ITIO3HABATEJIbHBIX 337a4, CaMOCTOSITENIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEJUIOKEHHBIM aJITOPUTM JEWCTBUKA TNPU BBINOJHEHUU 33JaHUM C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO PE3yJibTaTa 3asBIICHHOW LIE€NU, yMEHUE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHHUIO 00S3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHONH pabdodeil mporpaMMon,
BBIICJIIOT: OCBOEHHBIE OOYYalOIMMUCS HAy4YHbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



nercTBul, crnenuduueckue g OPEAMETHOM  001acTH  «XUMHS», BHJbBI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOIO 3HaHWs, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoniy oOydenus B 8 kiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMECH
(oHOpOIHAsT U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiIacCUpUKaIUi PEaKIUid: peaKiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, pEaKIUu 3aMElICHUs, peaKuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aToMma, JJIEKTPOHHBIA CIIONM aroMa, aToMHas OpOuTa b, paauyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsi U HEMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBfA3b, WOH, KaTUOH, aHUOH, PacTBOpP, MaccoBas JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJUKY Jig COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJiokeHus B llepuoandeckoit cucteme,
3aKOHOB COXPAaHEHHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuonnyeckoit
CUCTeMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHITHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OOJIbIlINE TIEPUOJbI, COOTHOCHUTh OO0O3HAUCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckas cucTteMa XuMUYeckux odnmemeHtoB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 31eKTPOHOB
U pacrpeie]ICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIUX B peakluu
BEIIECTB, M0 TEIJIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOATBEPIKAAs OMMCAHNUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIIUu;

MPUMEHSTH OCHOBHBIE OINEpAllMUd MBICTUTEIBHON JIEATEIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CHUCTEMAaTHU3allulo, KiacCU(UKAIHUIO,
BBISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBS3CH — I M3Y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUH, EeCTECTBEHHO-HAyYHbIE METObI
MO3HAHUA — HAONIOACHUE, WU3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYIOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiaM OOpalieHus: C
BEI[ECTBAMH B COOTBETCTBHM C MHCTPYKIMUSIMH TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBIEHUIO
pacTBOPOB C OMNpPENCIEHHON MAacCOBOW JIOJIEd PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKUE  OKCHEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIOT ¢ TTIOMOIIBI0 HHINKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHiy oOydenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHX TMOHATHI: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCcKas CBA3b, TEIJIOBOU 3 (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOJUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMEHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTumbie U



HEOOpaTUMBbIE PEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTaHOBJICHUE,
aTOTponus, aM(pOTEPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
METAJIMYECKas), KpUCTANIMYECKass penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJIi COCTaBleHUs (hopmyi
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTh M CTEIEHb OKUCICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEHIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHMA 1o (opmysiaM, BUJ XUMUYECKOH
CBSI3U (KOBaJ€HTHAs, WOHHAs, MeETAJUIMYecKasi)) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyre, XapakTep cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUM, THUI KPHUCTAILTAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuomnueckoro 3akona JI. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh W XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoid CUCTEMbI XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg noarpynna (A-rpynmna)» U «modoyHas
noarpynna (b-rpynmna)», manesie u OojdbIIuMe MEPUOAbI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCI B IEPUOAUYCCKONM TabiuIe, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DHJIEKTPOHOB U
pacrpenieieHde WX 0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PdEeKTy, MO0 M3MEHEHHIO CTETICHEH OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHUE
CBOMCTBa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJATBEPXKIAsl OIMKMCaAHUE
npuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHUCIOT,
LIEJI0YEHN U COJIEH, IOJHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI MOHHOT'O



oOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peaKIun
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKiui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
7abopaTOpHBIM  00OpPY/IOBaHMEM, a TaKKe IMpaBuja OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonu-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTEIBHON NEATCILHOCTH — aHaJIu3
W CHHTE3, CpaBHEHHE, O0O0O0OIlEHHEe, CHUCTEMATHU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — 11 M3y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAY4YHBbICE METOJbl TO3HAHUSA —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U diieKTPOHHBbIE (HU(pPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE TOHATHSA
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' IIPaKTUYECKOMN 1eATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK

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

Hroro no pazgeny 20

Paznen 2. BaxHelimue npeacTaBuTe 1M HEOPraHUYeCKUX BellecTB
91 Boznyx. Kucnopon. Ilonstue 5 bubmmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 1 bubmuoreka [IOK

' M COJIAX https://m.eds00.ru/7f41837¢
23 Bona. PactBopsr. [lonstue 06 5 1 1 bubnunoteka [IOK

' OCHOBAHHSIX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c

Hroro 1o pa3aeny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoagnueckas cucrema xumudeckux 3j1emeHToB /. 1. Menaeneea. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubnuorexa [JOK

A 7
3 XHUMUYECKHX deMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
- f)(I/IMI/IquKaH CBSI3b. . Bubmiorexa [IOK
' KHCTTEIRHO https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuorexa [JOK
Hroro no pasnery 15 https://m.edso0.ru/7f41837¢c
p 3 bubnnorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

9 KUIIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne /o P Kontposbnbie | IlpakTudeckue (cpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIMH
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bu6nuoreka LIOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTanbl U UX COeTUHEHHUS
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.eds00.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 BHeﬁeHTOII: VIAI-)F nel. Cepa u e 6 bubmorexa HOK
' PYTHsL. &P https://m.edsoo.ru/7f41a636
COE/IMHEeHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 BJ'IeHl\ieHTOIf VA-E nbl. A30T, hocdop u ux 7 1 bubmmorexa [IOK
' PYHIHL. ’ P https://m.edso00.ru/7f41a636
COE/IMHEeHUS
OO01mmast XxapaKTepUCTUKA XUMUYECKIX
2.4 Z-)JIGHI;GHTO]S IVAI-) bl YTIIepoa 1 8 1 2 bubmmorexa [IOK
' . TPYITHEL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
HWroro no pazaeny 25



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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bubmmoreka [IOK
31 Obuue cBoHCTBA METAIIOR 4 https://m.eds00.ru/7f41a636
bubnnorexa [JOK
2 B i 1
3 aXHEUIIINE METAJUIBL U UX COEIUHEHUS 6 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. XuMus u okpy:kawias cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
N KoumnuecTBo yacos
°
W Tema ypoka Beero KonTpoJbHbIe IIpakTH4yeckue

padoThI padoThI

Beoansii nHCcTpyKTaxX no Th. IIpenmer

1 XUMUH. Ponb XMMUHU B )KU3HU 4yeaoBeka. Tena 1
1 B€OICCTBA
2 IlonsTue o METOJaXx ITO3HaHHUA B XUMHUHU 1

[paktuueckas padora Ne 1 «IIpaBuia
paboThl B m1abopaTopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM

Yuctele BemecTBa U cMecu. CiocoOb!
paszaeneHus cMecen

[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OUMCTKHU TOBapEeHHOM 1
COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

XHUMHUYECKHUE AIEMEHThI. 3HAKU (CHMBOJIbI)
XUMHYECKHX DJIEMEHTOB

HpOCTBIe " CJIOXKHBIC BCIICCTBA

ATOMHO-MOJ’ICKYJBIpHOe Y4YCHUC

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1
XMMHYECKHUX 3JIEMEHTOB

11 OrtHOCUTEIbHAA aTOMHAas Macca. 1




OTHOCuTENBHAS MOJIEKYJISIPHAs Macca

MaccoBas 10719 XUMHYECKOI0 JIEMEHTa B

12
COEMHEHUU

13 Komnuecto Bemectsa. Monbs. MonsipHast
Mmacca

1 ®u3nyecKkue U XMMUUECKUE SIBJICHUS.
XuMUUecKas peakuus

15 [Ipu3Haku U ycaoBUs IPOTEKAHUS
XAMHYECKHUX PEaKui

16 3aK0H COXpaHEHHSI MACChI BEIIECTB.
XHUMHUYECKUE YPABHEHUS

17 Boruncnenus koianuecTBa, Macchl BEIIECTBA
M0 YPaBHCHUSIM XUMHUYECKHUX PEaAKIIHA
Knaccudukanus XumMmruueckux peakiui

18 (coenuHeHUs, pa3IoKeHHs, 3aMeIICHHUS,
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-

19 sHIMKIIoNeucT. O6001eHEe U
CUCTEeMAaTH3aIHsl 3HAHHHA

20 KonTtponbhas padora Nel mo teme
«BemiecTBa U XUMUYECKUE PEAKITHI
Bo3nyx — cmecs razos. CocTaB Bo3ayxa.

21 Kucnopon — anemMeHT U IpocToe BEMIECTBO.
O30H
Pu3nyecKkue 1 XMUMUYECKHE CBONCTBA

22 KHCII0pO/1a (PEAKIIMN OKUCIIEHUS, TOPEHUE).
[TonsTHE 06 OKCHUIAX

23 CrocoOsI TTOTy4eHHST KUCTIOpOoa B




1abopaTOpUM ¥ TPOMBIIIIEHHOCTH.
[Ipumenenue kucnopoaa

TemnoBoit 3 PeKT XuMUIeCKON peakIium,

24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHAOTEPMUYECKUX PEAKITUIX
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yxa, CIOCOObI ero
IpeIOTBPAILICHHUS
[IpakTrueckas pabora Ne 3 mo Teme

26 «[Tony4yenue u coOupanue KUCIOpoa,
U3y4EHHE €ro CBOMCTBY

97 Bomopoa — areMeHT 1 pocToe BEIIECTBO.
Haxoxnenue B npupone

08 ®Pu3nyecKkue U XUMHYECKHE CBOMCTBA
Bonopoza. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIOTAX U COMSIX

30 Crioco6b! oy4eHus: BOAOPOAA B
nabopaTtopuu
[Tpaktuyeckas pabora Ne 4 o Teme

31 «[Tomyuenue u cobnpanue BOAOPOAA,
W3yYEHHE €ETO CBOWCTB)

32 MomnsipHblif 00bEM Ta30B. 3aKOH ABOTapo
Berancenust 00b€ma, KoMdYecTBa BelecTBa

33 rasa 1o ero u3BeCTHOMY KOJTHYECTBY
BEIIIECTBA UIIH 00BEMY
Boruncnenus 00bEMOB ra30B 10 YPaBHEHUIO

34 peakIuy Ha OCHOBE 3aKOHA 00bEMHBIX

OTHOILIEHUH T'a30B




35

dusnyeckue U XUMHUUECKHE CBOIICTBA BOJIbI

Cocras ocHoBaHuil. [Toustue 06

36
MHJIIKATOpax
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIICHHBIE pacTBOPBL. MaccoBast 10715
BEIIIECTBA B PacTBOpE
[IpakTrueckas padora Ne 5 mo teme

38 «IIpuroroBiieHne pacTBOPOB € ONPEACIEHHOMN
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY

39 KonTtponsnast padbora Ne2 mo teme
«Kucnopoa. Bogopoxn. Bona»

40 Oxcupl: COCTaB, KIIACCH(HUKAIINS,
HOMEHKJIaTypa
[TomydyeHne 1 XUMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHuUsI: COCTaB, KJ1accuukanus,
HOMEHKJIaTypa

43 [TonyueHne u XuMHUYECKHE CBOKMCTBA
OCHOBaHUU

44 Kucnotsr: cocras, kinaccuduxaus,
HOMEHKJIaTypa

45 [TonydyeHue n XuMHU4YECKUE CBOMCTBA KHCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIoCOObI
MOJTy9YCHHUSI, XHMHUYECKUE CBOMCTBA
[TpakTuueckas padora Ne 6. Pemenue

47 AKCTIEPUMEHTAIBHBIX 3314 110 TEME

«OCHOBHBIE KJIACCHI HCOPraHNYCCKUX




COEIMHEHUN)

48

I'enernueckas CBI3b MEXY KJlacCaMu
HEOPraHUYECKUX COECIUHEHUI

49

O0001eHUE U cucTeMAaTH3alUs 3HAHUM

50

KonTtponsnast padora Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeTuHeHU"

51

[TepBbIe TOMBITKA KIIACCH(PUKAITUU
XAMHYECKHX 3JIEMEHTOB. [ToHsATHE O rpymmax
CXOJIHBIX PJIEMEHTOB

52

[Iepnoanueckuii 3akoH u [leprnognueckas
CHUCTEMa XMMUYECKUX IeMeHToB /1. 1.
Menneneesa

53

[Tepuopl, rpymImbl, HOATPYIIIIEI

54

Crtpoenue atoMoB. COCTaB aTOMHBIX SITIED.
M3otomnl

55

CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
anemMeHToB llepuoanueckoit cucremsr . H.
Menneneesa

56

XapakTepucTUKa XUMUUYECKOTO JIEMEHTA T10
€ro nojoxeHuto B [lepuogunyeckoii cucreme
. . MenneneeBa

57

3nauenue [ leproanyeckoro 3akoHa s
pa3BuTHsA HayKu U npaktuku. J[. 1.
MenpeneeB — y4€HbIN, MTEIArOT U
rpaXkJ1aHUH

58

DNEKTPOOTPULIATEILHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB




59 HoHHas XuMU4ecKas CBs3b 1
60 KoBanenTHast nossipHasi XuMH4YecKast CBS3b 1
61 KoBasieHTHAas HenosipHas XUMHUYECKasi CBA3b 1
62 CrencHb OKHCICHUS 1
63 OKHCITHTENbHO-BOCCTAHOBUTEIHHBIC PEAKITIHI 1
64 OKuCIUTEIN U BOCCTAaHOBUTEIN 1
65 Kontponbnas pabota Ned o teme 1
«CTtpoenne aroma. XUMUYECKasK CBSI3b)»
66 PesepBurlit ypok. O600111eH1IE U 1
CHUCTEMaTH3aIus 3SHAaHUI
67 PesepBurlit ypok. O600111eHNE U 1
cUCTEeMaTH3alus 3HAaHUI
68 PezepBHblit ypok. O6001IeHNE U 1
cHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne n/m

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KouTpoJsbHbIe
padoTbI

IIpakTH4eckune
padoThbI

BBoanbiit uncrpykrax no Th.
[Tepuoaunueckuii 3akoH. [lepuonnyeckas
cUCTeMa XUMHU4eckux snnemeHToB /1. 1.
Menneneesa

3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX
1050)4 (0 (0):!

Knaccudukauus u HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buapr XxuMnueckon CBSI3HU U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbHnas pabora Nel no teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUi
OCHOBHBIX pa3/ieNioB Kypca 8 kiaccay

Knaccudukanus XuMu4ecKix peakiuui 1no
pa3IMYHBIM [IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsITHE O TOMOTEHHBIX U
Fe€TEPOTEHHBIX PEAKIUSIX

[TonsiTHE O XUMHUYECKOM PaBHOBECHH.
@DakTOophbl, BIUSIONUIUE HA CKOPOCTh
XUMHUYECKON peakIMU U TOJI0KEHUE
XUMHYECKOTO PaBHOBECHUS




OKHUCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

d peakuuu

10 Teopus 2IeKTPOIUTUUECKON TUCCOLIUAIIUY.
CunpHbI€ U cllabble JIEKTPOIUTHI

11 HoHHbIe ypaBHEHU peakuui
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHUU B CBETE NpeACcTaBIeHUI 00
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MIPEIICTABICHHUIA 00 JICKTPOIUTHICCKON
JICCOLTUALINT

14 ITonsiTue o runponuse conei

15 O06o011eHne U cucTeMaTH3alus 3HaHUH

16 [IpakTuueckas padota Ne 1. «Pemenue
IKCTIEPUMEHTAIBHBIX 33129
Konrtponbnas padora Ne2 o teme

17 «DNEKTPOIIUTHYECKAS TUCCOLIMALIUS.
XUMHUYECKUE PEAKIIH B PACTBOPAX)»

18 OO6m1as XxapakTepuCTHKa rajJoreHOB.
XUMHUECKUE CBOMCTBA HA TPUMEpE XJI0pa
Xmoposogopoa. CoJisiHass KUCIOTA,

19 XUMUYECKHE CBOMCTBA, MMOTyYeHHUE,
pUMEHEHHE
[IpakTuueckas padora Ne 2 mo Teme

20 «[Tomyuenue consHOM KUCTOTHI, U3yYEeHUE
€€ CBOICTB»

1 Brruncnenus no ypaBHeHUSIM XUMUYECKUX

peaKHHﬁ, CCJIM OAWH U3 pCarcHTOB JaH B




N30BITKE

22

OO6m1as xapakTepucTHKa 3J1IeMeHTOB VIA-
TPYIIIIBI

23

ATIOTpONTHBIC MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ COeIMHEHNI B
npupojae. XuMHYECKHUE CBOMCTBA CEPBI

24

CepoBoaopon, ctpoeHue, GU3nIECKue u
XUMHYECKHUE CBOMCTBA

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
(duznyecKkue 1 XUMUYECKHE CBOWCTBA,
[IPUMEHEHHE

26

XHUMHUYECKUE PEaKIUY, JIEXKAIIHNE B OCHOBE
IIPOMBIIIJIEHHOTO CII0C00a MOJIy4YeHUs
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPY’Karolel cpebl
COETMHEHUSIMU CEPbI

27

Briuncienne MaccoBOM JTOJIU BEIXOA
MPOAYKTA PEaKIun

28

OO6m1as xapakTepUCTHKA dJIEMEHTOB V A-
rpynnsl. A30T, pacpocTpaHeHHE B
npupoe, Gu3nYecKue 1 XUuMHUYECKHe
CBOMCTBA

29

AMMHak, ero pu3nvecKre 1 XMMHYECKHe
CBOICTBa, MOJIy4€HNE U PUMEHEHUE

30

[Mpaktudeckas padora Ne 3 o Teme
((HOJIy‘IeHI/IC aMMHaKa, U3yu4CHUC Cro
CBOMCTBY

31

A30THas KUCI0Ta, €€ GUu3nYecKue u




XAUMHUYECKUE CBOVICTBA

32

Hcnonb30BaHne HUTPATOB U COJIEH
AMMOHHS B KaUCCTBC MUHCPAJIbHBIX
yno0peHuit. XuMHUECKOe 3arpsi3HeHNE
OKpPY’KaIOILeH Cpebl COEAMHEHUSMH a30Ta

33

®dochop. Okcun dhocdopa (V) u
docdopHas kucnora, pusuIecKue U
XAMHYECKHUE CBOMCTBA, MOJyYEHUE

34

Hcnons3oBanue GochaToB B KauecTse
MUHEPAJIBHBIX y100peHuil. 3arpsa3HeHue
MIPUPOTHON cpenbl pochaTamu

35

VYrnepon, pacpoCTpaHEeHHE B IPUPOJIE,
¢buznyecKkue 1 XuMHUYECKHE CBONCTBA

36

Oxkcuppl yraepoaa, ux Gpusndeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHUE
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM

yraepoaa (1V)

37

VYroapHag KuciaoTa U €€ conu

38

[IpakTuueckas padota Ne 4 mo Teme
"Ilonyyenune yriaekucioro rasa.
KauectBenHas peakius Ha KapOOHAT-HOH"

39

[TepBoHavabHBIC TOHATHS 00
OPraHMYEeCKHUX BEHIECTBaX KaK O
COEMHEHUSX YIIIepoaa

40

erMHI/Iﬁ H €10 COCAMHCHUA

41

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
«BaxHeie HeMeTaJUIbl U X




COCAUHCHUA»

KonTtponsnas padora Ne3 o teme

42 «BakHeine HeMETaJlIbl M UX
COCTMHCHUS»
OO01as XxapakTepUCTHKA XUMUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTainaeckas
CBSI3b M METAJTNYECKASI KPUCTAIUTHYCCKAST
pemérka. @U3nYECKe CBOMCTBA METALIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUYUECKUH psiJl HAPSKEHU N
METaJUIOB
OO6m1me crocoObl MOTY4eHHUSI METAILTIOB.

45 CriaBel. BeraucneHus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3
pEeareHToB COAEPKHUT MPUMECH

46 [TonsiTHE O KOPPO3UM METATIIOB

47 [llenouHbIe MeTAILIBI

48 OKcuIbl ¥ TUIPOKCHU]IBI HATPUS U KaTTUs

49 [IlenoyHo3eMeNbHBIE METAIIBI — KATBIIUH
1 MarHui

50 Baxnenime coenuHEHNS KaIbIUI

51 O0o001IeHNEe U cHCTeMaTU3alus 3HaHUH

59 JKEcTKOCTh BOJIBI M CITOCOOBI €€
yCTpaHEHUs
[IpakTuueckas pabota Ne 6 mo Teme

53 "YKECTKOCTh BOJBI U METOBI &€
ycTpaHeHus"

54 ANToMUHUN




AmpoTepHbIe CBOWCTBA OKCHIA U

55
THJIPOKCHIA

56 XKeneszo

57 Oxcuibl, THIpOKCU b 1 conn xenesa (1) u
xenesa (111)

58 O060011eHne ¥ cUCTeMaTH3aIMsI 3HAHUN
[IpakTuyeckas padora Ne 7. Pemenue

59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BakHeime MeTauibl U UX COCIUHEHHUS
Brrarcnenus mo ypaBHEHUSM XUMHUYECKIX
peaKuuid, eclii OJIMH U3 PEarcHTOB JaH B

60 M30BITKE WU COACPIKUT IPUMECH.
Briuncienns MaccoBOU JTOIH BBIX0IA
MIPOYKTA PEAKIINN

61 O00011IeHNE ¥ CHUCTEMAaTU3alMs 3HAHUI

62 KonTpoabHnas pabora Ne4 o teme
«BaxkHel1me MeTaIbl U UX COSTUHEHUSD)

63 BenectBa u MmaTepuranel B MOBCEAHEBHOM
YKU3HU YeJIOBEKa

64 XUMHUYECKOE 3arpsi3HEHHE OKPY KaoIIeH
cpenbl

65 PoJib XUMUU B peIIeHUHN YKOJIOTHUECKUAX
npo0iiem

66 PesepBHblit ypok. O6001IeHNE U
CUCTEMAaTH3aIHsl 3HAHHHA

67 PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3AIHsI 3HAHHHA

68 PesepBublit ypok. O6001meHue 1




cUcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YHEHUKA

» Xumusi, 8 xknacc/ 'abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.,

AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. I'abpuensn O. C., Bockoo6oiinukosa H. I1., Amykosa A. B. HacTtonbHas kHura
yunTtens. Xumus. Ski1.: Metonnueckoe mocodue. — M.: JIpoda, 2008—2009.

2. I'abpuensu O. C., OctpoymoB U. I'. HacTtonpHas kaura yunrens. XuMus.
9xi1.: Meroanueckoe nmocodue. — M.: [Ipoda, 2002.

3. I'abpuensa O. C., Cmuprosa T. B. U3ydgaem xumuro B 8ki1.: J{umakruaeckue
martepuaibl. — M.: biuk muttoc, 2009.

4. O.C. TI'abpuensu. [Iporpamma kypca xumun 115 8-11 kimaccon
o01eo0pa3oBaTeNbHBIX yupexaeHuii. — M.: Ipoda, 2008r.

5. [TaBmoBa H.C. JInmakTrueckue KapTOUKU-3adaHus 110 XUMHH: 9 KJ1acc: K
yueOnuky O.C. 'abpuensna» Xumus. 9 kiacce/ [TaBnosa H.C. — M..:
U3 narenncTBO «OK3ameny, 2006

6. [Ipucsruna WU.I'. Koutpoasubie padoThl mo xumun: 9 kiacc: k yueonuky O. C.
INabpuensna «Xumus. 9» / Ilpucsruna N.I'., Komuccaposa JI.B.. — M.:
H3narenncTBO «OK3ameny, 2004

7. CTanmapT OCHOBHOTO 00IIIeT0 00pa30BaHUs 110 XUMUHU.



8. Xumusi. 8ki1.: KoHTposbHbIE U TpoBEepOUHbIe padoThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8»/ O. C. I'abpuensn, [1. H. bepe3kun, A. A. YiiakoBa u

np. — M.: lpoda, 2003—2005.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI CETHU
UHTEPHET

1. http://school-collection.edu.ru/ - Equnast kosmekuus uppoBbIX
0o0pa30BaTeNbHBIX PECYPCOB

2. http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dekrponubie
y4eOHHMKH IO 0011Iel XUMUHU, HEOPTraHUYECKON XUMHUH, OPTaHUYECKON
xumuulIpenocTapisAOTCs ClpaBOYHbIE MaTEpUAIIbI (CIOBAPh XUMHUYECKHUX
TEPMUHOB, CIIPAaBOYHBIEC TAOIUIIbI, OMOTpapUU BETUKUX XUMUKOB, UCTOPUS
XUMHH), & TAK)KE TECTOBBIE BOIIPOCHI.

3. Hudpossie 06pazoBaTeIbHBIE PECYPCHI

Xumust. 8-11 knacc: bubnmoTeka 3eKTpOHHBIX HArAAHbIX Tocoouit (OO0

"Kupunn u Medoauit"; L] SMTO)

DnexkTpoHHas OMOINOTEKA HATIISHBIX TOCOOMI pa3paboTaHa B COOTBETCTBHUH C

00s13aTeNbLHBIM MHUHUMYMOM COJACPKaAHUA CPCAHCTO U ITOJIHOT'O O6paSOBaHI/I$I 110


http://school-collection.edu.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

xumuu Ju1s 8-11 knaccoB. bubnuoTeka opueHTHpPOBaHA Ha TIpernogaBaTeiei u
yuyanmxcs 001eo0pa3oBaTeNbHbIX YUCOHBIX 3aBEICHUN, CIIOCOOCTBYET

3¢ (HeKTHBHOMY YCBOCHHIO MaTepHalia, TIOMOTaeT cliejaTh MPOIecc O0yUeHUs
pa3HOOOpa3HBIM U YBICKATEITHHBIM

Xumus. 8 kitacc: MynpTUMeInitHOE yueOHOe TocoOrue HOBOTo 00pasiia
(MEJINA)

4. Xumus (8-11 kimacc) BupryansHas madopatopust: YueOHOE 3IeKTPOHHOE

uznanue (Jlaboparopusi cuctemsl MmyiabTuMeua, Mapl'TV)

BupryanbHas 1abopatopusi COAEPIKUT OMBITHI TIO CIAEAYIOIINM pa3ieiaM:
O6opynoBanue naboparopun; CBoMCTBa HEOPraHUYECKUX BellecTB; CBOMCTBA

OpPraHUYCCKHUX BCIICCTB, XUMHYeCKHe pCaKuumn; ATOMBI 1 MOJICKYJIBI.

Xumust. 8 ki1.: Komrutekt mudpoBsix 00pasoBatenbHbix pecypcoB (1 u 2; 3 u 4

yeTBepTIM) K yueOHuky "Xumus. 8 ki." O.C. I'abpuensaa (OO0 "Ipoda")



Xumus. 9 ki.: Kommaekt nudgpoBsix 06pasoBaTenbHbIX pecypcoB (1 u 2; 3 u 4

geTBepTsIM) K yueOHuky "Xumus. 9 ki." O.C. I'abpuensaa (OO0 "Ipoda")






