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IHosicHuTeIbLHAA 3alIUCKA
Pabouyas mporpaMma no XuMuM Ha YPOBEHb OCHOBHOT'O OOIIET0 0Opa30BaHUS JJIst

oOyyaromuxcsa 8—9-x knacco MOY COIlI c. bapku pa3paboTaHa B COOTBETCTBUU

C TpeOOBAHUSIMH:

DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 ob6pa3zoBaHUM B

Poccuiickoit @enepannmny;

npukaza Munnpocsenienus ot 31.05.2021 Ne 287 «O6 yTBepx AeHUU

(denepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO
o01iero oOpa3oBaHUs;

npukaza Munnpocsenienus ot 18.05.2023 Ne 370 «O6 yTBepx AeHUU

denepanbHOil 00pa3zoBaTENIBHON MTPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs»;

npukaiza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yreepxaenun [lopsiaka

OpraHU3aIliy U OCYIIECTBJICHUS 00pa30BaTEIbHON JIEATEIIBHOCTH 110 OCHOBHBIM
o011eo0pazoBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM IPOTpaMMaM

Ha4aJIbHOTI'O O6IH€FO, OCHOBHOI'O 06I[I€FO " CPpCAHCTO 06IIICFO 06pa30BaHI/ISI»;

CII12.4.3648-20 «CaHUTapHO-IIIUIEMHOJIOTHIECKHUE TPEOOBAHUS K
OpraHu3alysM BOCIIUTAHUS U O0yUYEHUs, OTAbIXa U 0310POBJICHUS JIeTeH U

MOJIOACIKN», YTBCPKACHHBIX ITOCTAHOBJICHUCM I'JIABHOT'O CAHHUTAPHOI'O Bpada OT

28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urueHn4yecKue HOPMATUBHI U TpeOOBAHUS K

oOecrieueHuto 6e30macHOCTH U (WiIM) 0€3BPEIHOCTH I YeloBeka (GakTopoB
Cpenbl OOUTaHUs», YTBEPKICHHBIX IOCTAHOBICHUEM IJIABHOTO CAHUTAPHOTO

Bpaua ot 28.01.2021 Ne 2;

y4e0OHOT0 TUTaHa OCHOBHOTO O0IIET0 00pa30BaHus, yTBEPKICHHOTO
npukazoM MOY COIII c. bapxu ot 31.08.2023 Ne78 «O06 yTBepKaeHUU
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHU»;

benepanbHOil pabodeli MPOrpaMMBbI IO y4eOHOMY MPEAMETY « XUMUS.

HporpaMMa 0 XUMHH Ha YPOBHC OCHOBHOT'O O6H.[€FO O6p330BaHI/I${ COCTaBJICHA HAa OCHOBEC

Tpe60BaHHfI K pe3yJibTaTaM OCBOCHUS OCHOBHOH O6pa3OBaTCHLHOﬁ mporpaMmbl OCHOBHOTO
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oOmiero o6paszoBanus, npeacrasieHHbx B PI'OC 00O, a Taxxe Ha OCHOBE (eniepanbHO
paboueii mporpaMMbl BOCIIUTAHHS U C YYETOM KOHLICIIIMH MTPEToIaBaHusl yueOHOTO mpeMeTa

«Xumus» B 00pa3oBaTeNbHBIX opranu3zanusax Poccuiickoit @eneparum.

[Iporpamma o XuMuu HaET MPECTABICHHUE O LENSX, O0IIel CTpaTerui 00y4eHHsI, BOCTIUTAHHS
U pa3BUTHUS 00yYarOIMIMXCS CPECTBAMU y4€OHOI0 IIpeIMeTa, YCTaHaBIMBAET 0043aTENIbHOE
IIPEAMETHOE COJIEPIKAHME, ITPEAYCMATPUBAET PACIPEIEICHUE €0 M0 KaccaM 1
CTPYKTYPUPOBAHHUE [0 pa3/esiaM U TeMaM IPOrpPaMMBbl [0 XUMHHU, OTIPEAETSAET KOJNYECTBEHHbIE
1 KaYeCTBEHHbIE XapaKTEPUCTUKU COAEPIKaHUSL, PEKOMEHIYEMYIO MTOCIE0BATENILHOCTD
U3YYEHHUS XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTMKU y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEH 00yUarolnXcs, ONPEIENsieT BOSMOKHOCTH IPeaMeTa st
peanzanuu TpebOBaHUI K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TPeOOBAHUMN K pe3ybTaTaM 00y4eHUs: XUMHH
Ha YpOBHE LieJieil U3y4eHHsl MpeMeTa U OCHOBHBIX BUI0OB y4eOHO-1103HABATEIbHON

NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusI.

3HaHME XUMUH CITYKUT OCHOBOM JUIsl POPMUPOBAHUS MUPOBO33PEHUS 00YUarOIIerocs, ero
MIpeJICTaBICHUIH O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OpMUpPYEMbIE XUMHUEN
MIPEJICTaBJICHHS O B3aUMOIIPEBPALICHUSIX YIHEPTHH U 00 IBOJIIOLIUY BEUIECTB B MPUPOJIE, O MYTAX
pelIeHus rI100aIbHBIX MPoOJIEM YCTOWYUBOTO Pa3BUTHS UYEIOBEUECTBA — ChIPHEBOIA,

SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.
N3ydenue xumuu:

e CIOCOOCTBYET pealu3aliy BOZMOKHOCTEH JIIsl caMOpa3BUTHUS U OPMHUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOM IPaMOTHOCTH;

e BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HABBIKOB UX CAMOCTOSITEJILHOM y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCETHEBHOM KU3HU, TaK U B
npodeccuoHaAIBHON 1eATEIbHOCTH;

e 3HAKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIUIEHUS, 3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsI/1a
Ha €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAllOM

e B (hpopMUpOBaHNM €CTECTBEHHO-HAYYHOH IPaMOTHOCTH O0YYaOLINXCS;

e crocoOcTBYeT GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHbBIM 3HAHUSM,
K IIPUPOJIE, K YeJIOBEKY, BHOCHT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHue 00yUatOIIHUXCS.

JlaHHBIE HAMPaBJICHUS B 00y4E€HUHN XUMHUU 00ECTIEUMBAIOTCS CIIEUU(DUKOM colepKaHHs
y4eOHOTO MpeMeTa, KOTOPBIH ABISETCS MeIarorniecky a1anTHPOBAHHBIM OTPAKEHUEM

0a30BoOM HAayKU XUMHHU Ha OHpeI[eJ'IéHHOM JTame eé Pa3sBUTHA.



Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
00y4aIOITUMUCS CUCTEMBI TICPBOHAYAILHBIX MIOHATUN XUMUHU, OCHOB HEOPTaHUIECKOU XUMHH U

HCKOTOPLIX OTACIBbHBIX 3HAYUMbIX MMOHATHH OpFaHquCKOﬁ XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl 0 XUMUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO TOAX0/1a
K €€ uzyuenuto. ConepxaHue CKJIaJbIBAETCS U3 CUCTEMbI OHATUH O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CUCTEMBI MOHATUH 0 XUMUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 10 MPUHIIMITY [10CIEI0BATEIBHOTO PAa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUUECKUX

MIPEACTABJICHUI Pa3HOTO YPOBHS

ATOMHO-MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepuomnueckoro 3akona J[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

YUCHUA O CTPOCHHUU aTOMa U XUMHAYECKOU CBA3U,

MIpeICTaBICHUH 00 IEKTPOIUTUYECKOM TUCCOLMAIMY BEILIECTB B PaCTBOpaXx.
Teopernueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE AIMITUPUIECKH TIOJTYUCHHBIX U
OCMBICJIICHHBIX q)aKTOB, Pa3BHUBAIOTCA MOCICA0OBATCIILHO OT OJHOI'O YPOBHSA K APYromy,
BBINIOJIHSAS (PYHKIIMHM OOBSICHEHUSI U TPOrHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH

MPAKTUYCCKOTI'0 MPUMCHCHHS U MOJYYCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEJICTABICHUS O XUMUYECKOM
COCTaBJISIFOILIEN HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPObI, IEHHOCTHOTO
OTHOIICHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHUA B Hayke. M3ydeHre XUMUHU MPOUCXOAUT
C MPUBJICYCHUEM 3HAHUHU U3 paHee U3YUYEeHHBIX Y4EOHbIX MpeaMeToB: «OKpyKalomui MUp»,

«buonorus. 5-7 knaccel» U «dusznka. 7 Kiacce.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIESATEIILHOCTH YEIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3a/1aua yueOHOTO MpeAMeTa COCTOUT B POPMHUPOBAHUHI
CUCTEMbl XUMHUYECKUX 3HAHUM — BaKHEHIINX (PaKTOB, MOHATUHN, 3AKOHOB U TEOPETHUECKUX
MOJIOKEHU, JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 3bIka HayKu, B
NPUOOILIEHUN K HAyYHBIM METOJaM MO3HAHUS MPU U3YUEHUH BEIECTB U XUMUYECKUX PEAKLIUi, B
(hopMUpPOBaHUY M PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEIbHON U yueOHO-HCCIIe0BATEILCKOM eI TeNbHOCTH, OCBOCHUU MPAaBUII O€3011aCHOTO

O6paH_IeHI/I$I C BEIIECTBaMU B IIOBCEIHEBHOM KU3HM.

HpI/I HU3YUYCHHUU XUMHU Ha YPOBHC OCHOBHOTO O6H_ICFO O6pa30BaHI/I}I BaXXHOC 3HAYCHUC

HpI/IO6peJ'II/I TaKHEC IICJIU, KaK:



(bopMUpOBaHNE UHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa30BaHuIo,
COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PELICHUH, CIIOCOOHOM aanTupoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;
HaIpPaBJICHHOCTh O0OYYEHHUS Ha CHCTEMAaTHIECKOE MPUOOIIeHNE 00YJaOIIIXCs K
CaMOCTOSITEJIbHOM MO3HABATEIBbHON JESATEIbHOCTH, HAYYHBIM METO/1aM MO3HaHMUS,
(hOpMHPYIOITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XMMUM;
obecrieyeHne ycIoBUH, CIOCOOCTBYIOUINX MPUOOPETEHUIO OOYJAIOIIMMHUCS OTIBITA
pa3zHoo0pa3HOM NesITebHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HaBBIKOB (KITFOUYEBBIX
KOMIIETEHI[1H), UMEIOIINX YHUBEPCAIbHOE 3HAaUeHUE IS Pa3IMUHBIX BUJOB JESATEIHOCTH;
dhopmupoBanue o01el GyHKITMOHATHFHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YKclie YMEHUN OOBSCHATDH M OLIEHUBATh SIBJICHUS OKPY>KAIOILIETr0 MUpPA, UCII0JIb3YS 3HAHUS U
OTIBIT, TIOJTYYC€HHBIC TTPU U3YYCHUH XUMHH, IPUMEHSTH UX MPU PEIICHUU MPoOIeM B
ITOBCETHEBHOW KU3HU U TPYJOBOM ACSITEIBHOCTH;
(dhopmupoBaHUEe y 00YHIAIOIINXCS TYMAaHUCTHUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUH JJIs1 BBIPAaOOTKU SKOJIOTHUECKH 11€J1IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOU ACATEILHOCTH B IESAX COXPAHEHHS CBOETO 3I0POBbS U OKPYXKAIOIIEH TPUPOTHOM
Cpenbl;
pa3BUTHE MOTHBALIMU K 00YYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHUS OOIIeUEI0BEYECKUX LIEHHOCTEM, TOTOBHOCTH K OCO3HaHHOMY BBIOODY
poQuIIs U HANPaABICHHOCTH JlabHeIIero ooyyeHus.

OO011ee yncao 4yacoB, OTBEAEHHBIX JJIsl U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO 00IIEro

oOpasoBanusi, cocrabisieT 136 yacoB: B 8-M kinacce — 68 yacoB (2 yaca B Hezient0), B 9-M Kiacce

— 68 yacoB (2 yaca B HEJICIIIO).

HJ'ISI peam3any NporpaMmmsal UCIIOJIB3YHOTCA y‘le6HI/IKI/I, JAOIIYIICHHBIC K UCIIOJIb30BAHUIO ITPpH
peam3anu UMCHOIINUX IOCYAapCTBCHHYIO AKKPCAUTAILIUIO O6paSOBaTCJ'II>HbIX nporpamMmm
Ha4daJIbHOI'O O6I_HCFO, OCHOBHOI'O 061uer0, CpeaHero O6IJ.[€1"O O6p330BaHI/IH OpraHusanusiamMu,
OCYIICCTBJIAOIIIUMUA 06pa30BaTeJ'IBHYI-O ACATCIIBbHOCTD, IIPUKA30M MUHIPOCBEIICHUS OT

21.09.2022 Ne 858:

Xumus, 8 knacc/ I'abpuensn O.C., Ocmpoymos HU.I'., Cnaodkoe C.A., Akyuoneproe obujecmso
«HM30amenvcmao «Ilpoceewjenue;
Xumus, 9 knacc/ I'abpuensan O.C., Ocmpoymog U.I"., Cnaokos C.A., Axyuoneproe oouecmeo
«HM30amenvcmao «Ilpoceewjenue;

DNeKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, JOMYIIIEHHBIE K HCIIOJIb30BAHUIO MPU peaTH3aIiu

HUMCIOIIUX I'OCYAAPCTBCHHYIO AKKPCANTAIUIO OGpﬂSOB&TCJ’ILHLIX mporpamMm Ha4aJIbHOT'O 06]1161" o,
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OCHOBHOTO O0IIIeT0, CpeIHEro 00Iero 00pa3oBaHus MPUKa30oM MUHIIPOCBEIIEHUS OT

02.08.2022 Ne 653:

Xumus, 8 knacc, PI'AOY JII10 «Axademus Mununpoceewenus Poccuuy;
Xumus, 9 knacc, PI'AOY JJI110 «Axadoemus Munnpocsewernus Poccuuy,
Dnexmponnwiii 0bpazosamenvhulil pecypc «omawnue 3adanus. Ocnogrnoe obuee
obpazosanue. Xumusy, 8—9 knacc, AO Hzoamenvcmeo «IIpoceeweruey,

Tpenaocep «Obaaxo 3nanuiiy. Xumus. 8 kracc, OO0 « Quzuxon Jlaby,;

Conep:kaHue y4eOHOr0 mpeaMera

8- kiacc

HepBOHa‘Iaﬂbele XUMHUYECKHUE ITIOHATUA

[Ipenmet xumuu. Posib XuMuM B )KU3HU YeJIOBEKAa. XMMHUA B CUCTEME HayK. Tesa u BellecTna.
du3nyYeCcKre CBOMCTBA BEILIECTB. ATperaTHoe COCTOsIHUE BellecTB. [lonaTre o MeTomax

MOo3HaHMS B XUMHUH. YucTeie BemecTBa U cMecH. CrocoObl pa3ielieHUs] CMECei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpocThie n

CJIOKHBIC BCIICCTBA. ATOMHO'MOJ'IeKy'J'IHpHOG YUYCHHUC.

Xumudaeckas (bOpMy.]'Ia. BajleHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocCTaBa BCIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAS MOJICKYJIsApHas Macca.

MaccoBas J0JIA XUMHUYCCKOI'O 3JICMEHTA B COCAUMHCHHMH.

KommuectBo BemiecTBa. MoJib. MOJ'ISIpHaSI Macca. B3aumMocBs3b KOJIM4YCCTBA, MaCChl U YUCJIa

CTPYKTYPHBIX CIUHUIL BCIICCTBA. Pacuértnl no q)OpMy.]'IaM XUMHYCCKHUX COC,I[I/IHGHI/Iﬁ.

duznyeckue U XUMHUUYECKUE SIBICHUS. XUMHYECKas pcaKuusa 1 eé IMIPHU3HAKH. 3aKoH COXpPaHCHUA
MAacChl BEIIECTB. X UMHYCCKUE YpaBHCHUS. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ (COC)II/IHCHI/ISI,

pas3ioKeHus, 3aMelieHns, OOMeHa).
XHMMHYECKUI IKCIIEPUMEHT:

3HAaKOMCTBO C XMMHUYECKOU MOCY/IOH, MpaBuiIaMu paboThI B 1a00paToOpuu U mpuéMamu
oOparieHus ¢ 1a60paTopHBIM 000PyI0OBAaHHEM, U3YUEHUE U ONHCaHUE (PU3MYECKIX CBOWCTB
00pa31oB HEOPraHMYECKHUX BEIECTB, HAaOIr0ieHNe PU3NUeCcKuX (TIIaBIeHUE BOCKA, TassHUE JIbJa,

pacTupaHue caxapa B CTYIIKC, KUIICHUC U KOHIACHCAI A BO,[[LI) N XUMHYCCKHUX (I‘OpCHI/IC CBCUMH,
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MPOKaJIMBAHUE METHON MPOBOJIOKH, B3aUMOACHCTBHE MeJa C KUCJIOTOM) SIBICHUH, HAaOIr01eHNe
1 ONMCAHNE IPU3HAKOB MPOTEKAHMsI XUMUUECKUX peakLuii (pa3sioskeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KHUCIIOTHI C XJIOPUAOM Oapusi, pasznoxenue ruapokcuaa meau (I11) mpu
HarpeBaHuH, B3aUMOJICUCTBHE kele3a ¢ pacTBopoM costr menu (II), uzydenne cmoco6oB
pas3esieHus CMECei: C MOMOIIBI0 MarHuTa, (UIBTPOBAHKE, BEITIAPUBAHUE, TUCTUILISIN,
xpomarorpadusi, mpoBeIeHHE OYUCTKH MOBAPEHHOM COJIM, HAOIIOCHNE M OTIMCAaHUE
Pe3yJbTaTOB MPOBEACHUS ONbITA, MIITIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUsI MaCChl, CO3/1aHNE

MO/IeJ e MOJIEKYIT (II1apOCTEeP KHEBBIX).
Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bozayx — cMmech razos. Coctas Bo3ayxa. Kuciopon — a1neMeHT U IpocToe BEIECTBO.
Haxoxpaenue kuciopoa B mpupojie, pu3ndeckue 1 XuMUUYECKHe CBOMCTBA (peakLy TOPEHMUS).
Oxcunpl. [Ipumenenue kucnoponaa. CrnocoObl NOTY4YEHUS! KUCIOPOia B TJAOOPAaTOPUH U
IpOMBIIIEHHOCTH. KpyroBopot kucnoposa B npupoje. O30H — asioTponHasi MOAU(UKAILUS

KHACIIOPO/a.

TennoBoit 3 (PeKT XUMHUIECKOU peaKIuu, TePMOXUMUYECKUE YPaBHEHUS, K30~ U
SHI0TEPMHUUYECKUE PEaKIMH. TOIINBO: Yrolb U METaH. 3arps3HeHNne BO3/yXa, YCUIICHUE

MapHUKOBOTO 3(dekTa, pazpyiieHne 030HOBOTO CIIOS.

Boaopoa — aneMeHT u ipocToe BemiecTBo. HaxoxxaeHue Boopo/ia B pupoie, GU3NISCKUE |

XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oTydeHus. KucioTsl u comu.
MoutsipHblii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®dusunyeckue cBoicTBa BoJbl. Bona kak pactBopurens. PactBopsl. Hackiennsie u
HEHACHIIIICHHBIC PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BoJIe. MaccoBasi 7015 BEIECTBA B
pactBope. XuMHUuecKue cBoicTBa Boibl. OcHOBaHuUsA. PoJib pacTBOPOB B IPUPO/IE U B KU3HU
yesnoBeka. KpyroBopot BoJibl B pupoie. 3arpsi3HeHHe NPUPOAHbIX BoA. OXpaHa U OUHMCTKA

INpUPOAHBIX BOI.

Knaccudukarus Heoprannueckux coeaunennid. Oxcuapl. Kimaccudukanus okcuaos:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecoeoOpasyromue. HomeHknarypa

okcuaoB. PU3UYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. HonyquI/Ie OKCHIOB.

OcHoBanwus. Knaccudukaiius 0CHOBaHUMN: MIETOYN U HEPACTBOPUMbBIE OCHOBAHHUSI.
Howmenknarypa ocHoBanuii. @u3nueckrne U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyuenue

OCHOBaHUM.



Kucnotsl. Knaccudukanus kucinot. Homenknarypa kucioT. usnueckie 1 XaMU4ecKre

cBoricTBa KUCNOT. Panx akrusHoctn MetaiioB H. H. bekerosa. I1osryuenne kucior.

Conu. Homenxknarypa coneil. @u3nueckue U XuMudeckue ceoiictsa cojeil. [lonydenue coseil.
I'enernueckas cBs3b MEXKAY KIacCaMy HEOPTraHUYECKUX COEANHEHUN.

XHMHYECKUI IKCIIEPUMEHT:

KaueCTBEHHOE OIPEICIIEHNE COJIEpKaHus KUCIOPoa B BO3AyXe, OJy4eHHE, COOUpaHue,
pacrno3HaBaHHe U U3y4YE€HUE CBOMCTB KUCIOPOa, HAOII0ACHHE B3aUMO/IEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBUSI BOSHUKHOBEHHUS U MPEKpaIieHust TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa31aMu OKCHJIOB ¥ OITMCAaHUE UX CBOWCTB, MOJIy4Y€HUE, COOMpaHHe, paclio3HaBaHuE U
M3y4YeHHUe CBOWCTB BOJIOPO/a (TOPEHHE), B3aUMOIeHCTBUE BO10poia ¢ okcuaom menu (1)
(BO3MOXHO HCTIOJIb30BaHUE BUCOMATEPUATIOR), HAOMIOAEHHE 00PA3IIOB BEIIECTB KOJIMUYECTBOM
1 Mob, HcceroBaHNe 0COOEHHOCTEN PACTBOPEHUS BEILIECTB C PA3IMUHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAECIEHHON MACCOBOM JIOJIEN PAaCTBOPEHHOTO BEIIECTBA,
BSaHMOJIefICTBI/Ie BO/JbI C ME€TAJJIaMH (HanI/IeM n KaJ'II)HI/IeM) (BOSMO)KHO HCIIOJIb30BAaHUE
BHJIEOMATEPHUAJIOB), HCCIIeI0BaHUE 00pa3Il0B HEOPraHMUECKUX BEILIECTB Pa3IMUHBIX KJI1aCCOB,
HaOJI0/IeHNe U3MEHEHUS OKPAaCKU WHAUKATOPOB B PACTBOPAX KUCIOT U IIeJIoueH, 3yueHHe
B3auMoeiicTBus okcuna meau (I1) ¢ pactBopom cepHO KHCIIOTBI, KHCJIOT C METAJIJIaMHU,
peaKkuuii HeUTpaau3aluu, NoJTy4YeHuEe HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJTHOTO
MeTajljia IPYruM U3 pacTBOpa COJIM, PEUICHHE SKCIIEPUMEHTAIbHBIX 3aa4 1o Teme «Baxkueinive

KJIaCChl HCOPraHUYCCKUX COCHHHGHHﬁ)).

Iepuonuyeckuii 3axon u Ilepuoguyeckas cucrema xumudeckux 3jaemenTon /1. U.
MenaesneeBa. CTpoenne aToM0B. XuMH4YecKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbLHbIE

peakmuu

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHYECKUX 31eMeHTOB. IloHsaTHe 0o rpymmax CXoIHbIX
3JICMCHTOB (H_IeJIO‘IHBIC M HICJIOYHO3CMCIIbHBIC METAJJIbI, I'aJIOI'CHbI, HHCPTHBIC FaSH).

DJeMeHTBhl, KOTOpble 00pa3yroT aM(OTEpPHBIE OKCUABI U THIPOKCHIBI.

ITepunoanueckuit 3akoH. [lepuoanueckas cucrema xuMudeckux snemeHToB 1. M. Meneneesa.
KopoTkonepuoanas u JuimHHONIeproHas popmel [leproanyeckoit cucTeMbl XMMUYECKUX
anemenToB . . Menneneesa. Ilepuoae! u rpynmsl. GU3HYECKUN CMBICI IIOPAAKOBOTO HOMEDA,

HOMCPOB IIEprOoaa U I'pyIIbl 3JICMCHTA.

CTpOGHI/IC atoMoB. CocTaB aTOMHBIX AACP. M3oTtomnsl. 3J’IeKTpOHLI. CTpOCHI/Ie SJICKTPOHHBIX

000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKHUX IJICMECHTOB Hepnoumqecxoﬁ CUCTCMBI I[ n.



MenneneeBa. XapakTepucTHKa XMMUYECKOI0 3JIEMEHTA 110 €ro 110J10’keHUI0 B [leproanueckoit

cucreme 1. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUS painyCa aTOMOB XUMUUYCCKUX 3JICMCHTOB, MCTAJINIMUCCKUX U

HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U MIEPUOIAM.

3HaueHue HepI/IOIII/I‘IeCKOFO 3aKOHa U HepHOHquCKOﬁ CUCTEMBI XUMHNYCCKUX 3JIEMCHTOB AJIA

pa3BuTHUsA Hayku U ipakTuku. [. . MeHeneeB — yd4€HbIN U rpakJaHUH.

Xumnueckas cBs3b. KoBanenTHas (ToJisipHasi U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPUIIATEITILHOCTh

XUMHUYECKUX DJIEMEHTOB. MIOHHAS CBS3b.

Crenens okuciieHus. OKUCIUTENHHO-BOCCTAHOBUTEIIBHEIC pCaKknuu. Hpoueccm OKHCIJICHHUA U

BoccTaHOBJIeHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.
XUMHUYEeCKHUI IKCIIEPUMEHT:

n3ydeHre 00pas3IoB BEIIECTB METANIOB U HEMETAJIOB, B3aUMOJIEHCTBUE TUAPOKCHIA LINHKA C
pacTBOpaMu KUCJIOT U LIEN0YEH, TPOBEIEHUE ONBITOB, MITIOCTPUPYIOLIUX TPUMEPDI

OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMK (TrOpeHre, Peakiiuy Pa3ioKeHHsI, COCTUHEHUS).
Me:knpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMETHBIX CBA3€H MPU U3y4EeHUN XUMUU B 8 KIJIacCe OCYLIECTBIISIETCS Yepes
MCIO0JIb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MOHSITHUN, TaK U MIOHATHUI, SBIISIOIUXCS

CUCTCMHBIMU I OTACIIBHBIX IIPEAMETOB €CTCCTBEHHO-HAYYHOI'O IIMKIJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATUA: Hay‘lHI:IfI (baKT, THUIIOTE3a, TCOPHs, 3aKOH, aHaJIu3,
CHHTC3, KJ'IaCCI/I(bI/IKaI_II/IH, MNEPUOANYIHOCTD, Ha6J'IIO,Z[eHI/Ie, SKCIICPUMCHT, MO ICJINPOBAHUC,

HU3MCPCHUC, MO/JICJIb, ABJICHUC.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIIU], U30TOIIBI,
PaM0aKTUBHOCTh, MOJIEKYJIA, AMEKTPUUYECKHI 3apsil, BEIIECTBO, TeN0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, PU3NYeCKue BEIIMUNHBI, SUHULIBI U3MEPEHHS, KOCMOC, TIJIaHETHI,

38351, ComTHIIE.
buonorus: dorocunrtes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBIE,

TOIIJINBO, BOOAHBIC PECYPCHI.

9-i1 kJ1ace



BemecTBO U XUMHYecKasi peakuus

ITepuoanueckuit 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB [1. 1. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX
TPEX NEPUOJIOB, KIS, KAJIBLIUS U UX COEIMHEHUIN B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B

[Iepnoanueckoil cucTreMe U CTPOEHUEM UX AaTOMOB.

CTpOGHI/IG BCIICCTBA: BU/bI XUMHUYCCKOM CBSI3U. THIIBI KPHUCTATNIMYCCKUX pCHIéTOK, 3aBUCHUMOCTH

CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHNE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3JIMYHbIM KJIaCCaM HEOPraHWYECKUX COCIMHEHUM, TEHETUYECKas CBS3b

HCOPraHNM4CCKUX BCIICCTB.

Knaccudukanus XuMUYeCKUX peakuil o pa3IuyHbIM MPU3HAKaM (10 YUCITYy U COCTaBY
YYaCTBYIOIINX B PEAKI[UU BEIIECTB, M0 TEIUIOBOMY IPQPEKTY, 110 U3MEHEHHIO CTEeTIeHEN
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, 10 YYaCTHIO KaTalu3aropa). JK30- U

OSHAOTEPMHUYCCKUC PCAKINH, TCPMOXUMUUYCCKUEC YPABHCHUS.

[TonsaTue o ckopocTr XUMUYECKO# peakiuu. [lorstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [ToHsATHEe 0 TOMOTEHHBIX ¥ FeTepOreHHBIX peakuusx. [loHaTue o
katanmse. [IoHsATHEe 0 XUMHYECKOM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh

XUMHYECKOM PCAaKIUN U IMOJIOKECHUC XUMHUYCCKOT'O PaBHOBECHU .

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu, 3J'ICKTpOHHBII71 0ajaHC OKUCIUTEIBHO-
BOCCTAHOBHTEIILHOU pEaKknum. CocraBrieHue ypaBHeHI/Iﬁ OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIBHBIX

peaKHI/Iﬁ C UCIIOJIB30BAHUEM MECTOAA 3JICKTPOHHOT'O OanaHca.

TeOpI/IH SHGKTPOHHTHQCCKOIZ Juccouralnuu. 9J'ICKTpOJ'II/ITLI W HCOJICKTPOJIUTEL. KaTI/IOHBI,
aHUOHBI. MeXaHN3M JIUCCOLIMAIIUHN BEIIECTB C Pa3siIM4YHbIMU BUaMHU XHUMHYECKOM CBSI3H.

CreneHb JUCCOLMalinu. CuibHbIE U cIa0bIe QJICKTPOJIMTEI.

Peakuuu nonHoro oOMeHa. YcrnoBus IMPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa, IIOJIHBIC 1
COKpaH_IéHHHC HOHHBIC YPABHCHU peaKHHﬁ. CBoiicTBa KHUCJIOT, OCHOBAHMI U COJICH B CBETE
Hpe,[[CTaBJ'ICHI/Iﬁ 00 BHCKTpOHHTquCKOﬁ JUCCoranuu. KauecTBeHHBIC pCaKkn Ha MOHBI.

[TonsiTHE O TUAPOIU3E COJIEH.
XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHUEC C MOJCIISIMU KPUCTAJNITMYCCKUX peI_HéTOK HCOPraHNYCCKUX BCIICCTB — MCTAJIJIOB

1 HEMCTAJIJIOB (Fpa(bI/ITa u anMa3a), CJIOKHBIX BCIICCTB (xnopm[a HanI/IH), HCCICI0BAaHUC



3aBHCUMOCTH CKOPOCTH XMMHUYECKOU PEAKIIUU OT BO3JACHCTBHUS pa3INUHBIX (DaKTOPOB,
UCCIIEZIOBAHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, IPOLECCA AUCCOLUALIMH KUCIIOT,
11es104el 1 coJiel (BO3MOKHO MCIOJIb30BaHUE BUIEO0 MATEPUAIIOB), IPOBEJICHUE OIIBITOB,
WLTIOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHHS PeaKiiii HOHHOTo oOMeHa (00pa3oBaHHe OcajKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, HILTIOCTPUPYIOLIUX TPUMEPHI OKUCITUTEIHHO -
BOCCTAHOBUTEJIbHBIX PEaKIUi (TOpEeHUe, PeaKiiuy pa3aoKeHHs, COSUHEHNS ), PACTIO3HABAHNE
HCOPraHNMYCCKUX BCIICCTB € IIOMOIIIBIO KaUCCTBCHHBIX peaKIII/Iﬁ Ha MOHBI, pCIICHHUE

OKCIICPUMCHTAJIBHBIX 3a/1a4.
HeMmeTtanasl 1 ux COCAMHECHUSA

OO1as xapakTepucTuka raioreHoB. OCoOEHHOCTH CTPOEHMSI ATOMOB, XapaKTEPHbIE CTETIEHU
okucnenus. CtpoeHue u Gu3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMUYECKUE
CBOICTBa Ha MpUMepe XJ10pa (B3aUMOIEHCTBUE C METAJIaMHU, HEMETaJJIaMU, 1IEJI0YaMH).
XmopoBojopoa. CoJisiHast KHCIOTa, XMMHYECKHE CBOMCTBA, TIoJIyueHue, mpuMeHenue. Jleiicteue
XJIOpa U XJIOPOBOJIOPO/IA HAa OPraHU3M YesloBeKa. BaxHenme XIopuasl U KX HAX0KJIECHUE B

MIPUPOJIE.

O6mras xapakTepucTuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. Ctpoenue u pu3ndeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CePhl. AJUTOTPOITHBIE MOAU(PUKAIINK KHCIOPOJIa U CePhl. XUMUUYECKHE CBOMCTBA
cepbl. CepoBOIOPO, CTpOeHUE, PU3NUECKHE U XUMHUUYECKHe cBOMCTBA. OKCUABI Cephl KaK
MIPEJICTAaBUTENN KHCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHe U XUMUYECKUE CBOIICTBA
(oOmme Kak mpeacTaBUTENS Klacca KUCIOT U cneruduueckre). XUMUUeCKUe peaKiiy,
JIeKallre B OCHOBE MPOMBILIUIEHHOTO C1I0co0a MOTy4eHUs cepHoil kucinoThl. [Ipumenenune
cepHO# KucnoThl. CoJli CepHOI KUCIIOTHI, KAYECTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
cephl U €€ COeIMHEHU B PUpoAe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH cpeIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JIOK/IH, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOHI €ro

npeaoTBpalICHUS.

OO1ast xapakTepuCcTHUKa 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTE€PHbIE
CTETNIEHHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJIE, PU3HUECKUE U XUMUYECKHE CBOMCTBA.
KpyrosopoT a3ota B mpupojie. AMMHaK, €ro (pu3nyeckre 1 XMuMU4eCKHue CBOMCTBA, MOJTyYeHUE U
npuMeHeHue. Coau aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA, TPUMEHEHHUE.
KavecTBeHHast peakiys Ha HOHBI aMMOHUS. A30THas KUCIIOTa, €€ MoJy4YeHue, pusnueckue u
XMMUYECKHE CBOMCTBA (001I1e KaK MTPEeICTaBUTEIN Kacca KUCIOT U Celu(pUIECcKue).
Vcnonp30oBaHne HUTPATOB M COJIEH aMMOHUS B KQU€CTBE MUHEPAIBbHBIX YA00PEHUA.

XHUMHUYECKOE 3arpsA3HCHUC Oprnca}omeﬁ Cpcabl COCAMHCHUSAMMU a30Ta (KI/ICJ'IOTHBIC JO0XKIU,



3arpsi3HEeHUE BO3AyXa, OUBHI M BOJOEMOB). Docdop, amutoTponHbie Moaupukanuu Gocdopa,
¢busnueckue u xumudeckue cporicrea. Oxcun pocdopa (V) u pochopras kucnora, puzndeckue
Y XUMHUYECKHE CBOMCTBa, oiydeHue. Mcnonp3oBanue GpochaToB B KaUeCTBE MHUHEPATIHHBIX

yIoOpeHuit.

Oobwas xapakrepuctuka neMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. YTIIEpO/I, aJUIOTPOITHBIE MOIU(PHUKAIINH, PACIPOCTPAHEHHUE B
npupoje, Gu3nYecKkne U XUMHUIECKHe CBoicTBa. AncopOiusi. KpyroBopoT yrieposa B mpupoie.
Oxkcunpl yriaeposa, ux puanyeckue U XMMUYECKHUE CBOMCTBA, IEHCTBUE HA YKUBBIE OPTaHU3MBI,
MOJTy4eHUE U TPUMEHEHUE. IKOJOTUUECKHUE MPOOIIEMBbI, CBSI3aHHBIE C OKCHI0M yriepona (1V),
TUI0TE3a INI00aJIbHOTO MOTEIIEHUS KIIMMaTa, HapHUKOBbIN 3 dekT. YronpHas KucioTa u eé
COJIk, UX (1)I/ISI/I‘ICCKI/IC U XUMHYECKUEC CBOﬁCTBa, MOJIYYCHUEC U TPUMECHCHUC. KauecTBennas
peaxuusi Ha KapOoHaT-noHbIL. Mcnonbp3oBaHue kapOOHATOB B OBITY, MEIULIMHE,

IMPOMBIINIJIIECHHOCTH U CCJIbCKOM XO3SICTBE.

[TepBoHauabHBIC TIOHATHS 00 OPTAaHWMYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH,
3TaH, STUJICH, alleTHJICH, 3TAHOJI, TIMIICPUH, YKCYCHAs KUCIIOTa). [IpupoTHbIC HCTOYHUKN
YTJIEBOJIOPOIOB (YTOJb, TPUPOIHBIN Ta3, He(PTh), MPOIYKTHI UX MepepadboTKu (OCH3UH), UX POJIh
B OBITY ¥ MPOMBIIIUIEHHOCTH. [TOHATHE 0 OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KUPAX, OEIKaX,
YIIIeBOJaX — ¥ MX POJIU B KU3HU YesioBeKa. MaTepraibHOe €IMHCTBO OPTaHUIeCKUX U

HCOPraHn4eCKUux COCHHHGHHﬁ.

Kpemuuii, ero ¢pusnueckue 1 XuMHYECKUE CBOMCTBA, MoJydyeHue U npumeHenue. CoequHeHus
KpemHus B mpupojie. O0uiue npeacrapieHus 06 okcuae kpemuus (IV) u kpeMHUEBOM KHCTOTE.
CunukaThl, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIUICHHOCTH. BaskHel e cTponuTenbHbIe
MaTepHalbl: KepaMuKa, CTEKIIO, IIEeMEeHT, OeTOH, kene300eToH. [Ipobnembl 6e30macHoro

WCIO0JIb30BAHUS CTPOUTENBHBIX MAaTEPUaJIOB B MOBCEIHEBHOM KU3HH.
XUMHUYEeCKHUI IKCTIEPUMEHT:

HU3YUCHUC 06pa3u0B HCOPraHN4CCKUX BCUICCTB, CBOMCTB COJITHOM KHCJIOTBI, IIPOBCACHUC
Ka4CCTBCHHBIX peaKquI Ha XJIOpUA-UOHBI U Ha6J'IIOI[eHI/Ie MPU3HAKOB UX MPOTCKaHUs, OIIBITHI,
OTpaKarouiue (I)I/I3I/I"ICCKI/IC U XUMHYECKHUE CBOMCTBA TaJIOTEHOB M UX COCUHECHUN (BO3MO)KHO
HCIIOJIb30BAHHUEC BI/II[COMaTepI/IaJ'IOB), O3HAaKOMIJICHUEC C o6pa3uaMH XJIOpUAOB (FaJ'IOI‘eHI/IIlOB),
O3HAKOMIJICHUEC C 06pa3uaMH CCPBI U €€ COeIMHEHUSIMU (BO3MO)KHO HUCITIOJB30BaAHHUEC
BI/I,Z[COMaTCpI/IaJ'IOB), Ha6J'IIO,Z[CHI/IC mnmponecca 06YTHI/IB8.HI/ISI caxapa 1nmon JIeicTBUEM
KOHHCHTpHpOBaHHOf/'I CCpHOﬁ KHCJIOTBI, N3YYCHUC XUMHUUCCKUX CBOMCTB p336aBHeHHOﬁ cepH0171

KHCJIOTBI, IPOBCICHUC KauyeCTBEHHOM pCaKkiuu Ha CYJ'IL(baT-I/IOH u HaGJ’IIO)IeHI/Ie IIprU3HaKa eé



MPOTEKaHMsI, 03HAKOMJIEHUE ¢ (PU3NYECKHMHU CBOWCTBAMH a30Ta, (hochopa 1 X coeTuHeHUN
(BO3MOXKHO HMCIIOJIb30BAaHKUE BUICOMATEPUAIIOB), 00pa3iaMu a30THBHIX U (POCPOPHBIX yIOOpEHHIA,
MoJIy4eHue, coOupanue, pacro3HaBaHUE U H3y4eHHE CBOWCTB aMMHUAKa, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIUK HAa MOH aMMOHUS U (pocdaT-noH 1 U3y4eHne MPU3HAKOB UX
[IPOTEKAHUS], B3aUMOJIEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
MCTIOJIb30BaHNE BHICOMATEPUAIIOB), U3yYCHHUE MOJIENICH KPUCTAIUIMYECKUX PEIIETOK aMasa,
rpadwura, QpymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOLINU PAaCTBOPEHHBIX BEIIESCTB
AKTHBUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOTA3a, TIOJIydeHUE, COOMpaHUE, paclio3HABaHHUE
Y U3y4EeHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEACHNE KaueCTBEHHBIX PEakIiii Ha KapOoHaT U
CHJIMKAT-HOHBI ¥ U3Y4EHHE MTPU3HAKOB UX MPOTEKAHMUsI, 03HAKOMIICHHE C TIPOTyKIIAEH
CHJIMKATHON TIPOMBINUIEHHOCTH, PEIIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxnenme

HEMETAJIbI U UX COCAUHCHUS.
MeTaIbl 1 UX COoeIMHECHUA

O6HIaSI XapaKTCpUCTUKA XUMHUYCCKUX SJICMCHTOB — MCTAJIJIOB HA OCHOBAaHUH UX IIOJIOKCHUA B
[Tepnoanueckoii cucreme xumMmuuecknx ieMeHToB J[. 1. MenneneeBa u cTpO€HHs aTOMOB.
Crpoenue metaiioB. MeTainueckas CBsI3b M METalNIMYecKasi KpucTauInyecKkasi penéTKa.
DIJIEKTPOXUMHUYECKUH P HAPSHKEHUH METAIIIOB. PU3MYECKHE M XMMUYECKUE CBOMCTBA
MeTaiioB. OO0riue crnocoObl mosydyeHus: MeTayuioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHbBIE
CrocoOBbI 3aITUTHI UX OT KOppo3uu. CriiaBel (CTajab, 9YyTryH, JIOPATIOMUHUN, OpOH3a) U UX

IIPUMCHCHHUC B 6BITy W IIPOMBIIIJICHHOCTH.

[Ilenounbie MeTaiIbL: TIOJI0KeHUE B [lepronnueckoit cucreme xumuyeckux snemenToB [1. U.
MeHnpeneeBa, CTpOCHHE X aTOMOB, HaX0KJIeHUE B Npupoie. Du3ndeckrue 1 XUMHIECCKIE
CBOMCTBA (Ha IpUMeEpe HATpUs U Kains ). OKCHIBI M THAPOKCUIBI HATPUs U Kaus. [[pumenenue

IICJI0OYHBIX MCTAIJIOB U UX COG,I[I/IHGHPlﬁ.

H_[e.]'IO‘IHOSCMCJ'IbeIe METaJUIbl MarHud 1 KaJIbLIMM: MOJOXKEHUE B HepHOHquCKOﬁ CHCTCMC
XUMHNYCCKHUX 3JICMCHTOB I[ . MeHz[eneeBa, CTPOCHUC UX ATOMOB, HAXOKJICHHC B IIPHUPOJC.
du3znyeckue U XMMHUYECKHE CBOMCTBA MarHus M Kajablyus. BaxkHelue coefMHeHNs KaabIus

(okeun, rupoKcu, coan). JKECTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEeHHU.

AmoMunMit: nonoxenue B [lepuonnueckoii cucreMe xumuyeckux sinemenToB . W.
MenneneeBa, CTpOEHHUE aTOMa, HAX0XKAEHHUE B IpUpoie. PU3NYECKUE U XUMUYECKUE CBOMCTBA

AJIFOMHHMUA. AM(I)OTCpHBIC CBOICTBA OKCHJIa U TUAPOKCHU A aJITOMUHUS.



Keneszo: nonoxenue B [lepronnueckoit cucreme xumuueckux aneMeHToB /1. 1. Menneneesa,
CTPOEHHE aToMa, HaXOXJeHue B mpupoje. Pusndyeckue u XMMUUYECKUE CBOMCTBA kKee3a.

Oxkcunpl, Tuapokcubl u con xkenesa (I1) u xenesa (11I), ux cocras, cBoMCTBa U MOJTyYSHUE.
XUMHUYECKUI IKCIIEPUMEHT:

03HAKOMJICHHE C 00pa3I[aMHi METAJUIOB | CIIaBOB, X (PU3UYECKHUMH CBOWCTBAMU, U3yUCHHE
Pe3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHNE BUEOMATEPUATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIbIUsl M HATPUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BHJIEOMATEPHUAJIOB), UCCIIEI0BAaHUE CBOMCTB KECTKON BOJIbI, MpoOLiecca TOPEHUs Kelle3a B
KHCJIOPO/ie (BO3MOXKHO MCIIOI30BAaHUE BUICOMATEPUATIOB), MPU3HAKOB MIPOTEKAHUS
KaueCTBEHHBIX PEAKIIMN HAa MOHBI: MarHus, KaJIbIIHs, AIFOMUHUS, ITUHKa, xkene3a (I1) u sxenesa
(I11), meau (II), HabiroieHNE W OTIMCAHUE TTPOIIECCOB OKPAITUBAHUSI TNIAMEHH HOHAMU HATPHS,
KaJIis ¥ KaJIbIusl (BO3MOYKHO HCIIOIB30BaHUE BUICOMATEPHUAIIOB), HCCIIEIOBAaHNE aM(DOTEPHBIX
CBOMCTB THAPOKCH/IA ATFOMUHHMS M TUAPOKCHIA IIMHKA, PEIIEHNE YKCIIEPUMEHTATBHBIX 3a/1a4 TI0

TeMe «BakHelIme MeTaJuIbl U UX COEIUHEHUS.
XuMHUSA U OKPYKaKIIas cpena

BeniecTBa u maTepuainbl B MOBCEAHEBHOM KU3HU YEI0BEKa. be3omacHoe UCIoIb30BaHue
BEIIIECTB M XUMUUYECKHUX PeakIuii B ObITy. [IepBas momMoIb mpyu XUMHUYECKUX 0XKOTaxX U

OTpaBJICHUSAX.

XUMUYeCcKOe 3arpsi3HeHUE OKpYXKalolei cpeabl (mpeaenbHas omycTuMasl KOHLIEHTPALHS

Bemects, najiee — [1JIK). Poias XxuMum B perieHun 3KOJIOTHIECKUX TPOOIIeM.
XUMHUYEeCKHUH IKCIIEPUMEHT:

M3y4eHrue 00pa3loB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIE MaTepUaJbl).
MexnpeaMeTHbIe CBSI3H

Peanuzanus MCKIIPECAMETHBIX cBs3el IIpru U3Y4YCHUH XUMHUU B 9 knacce OCYHICCTBJISACTCA UCPE3
HCIIOJIb30BAHHEC KaK 06IJ_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAFOIINUXCS

CUCTCMHBIMU JJIA OTACIIbHBIX TPCAMETOB €CTECCTBCHHO-HAYYHOT'O IIUKIJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTIOHATHUSA: Hay‘lHBIfI q)aKT, THUIIOTE3a, 3aKOH, TCOPHUs, aHAJIN3,
CHUHTC3, KJIaCCH(bHKaHHH, MNEepUoANIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHHC,

HU3MEPCHUC, MOJIC]Ib, SIBJICHUC, HapHHKOBLIﬁ 3(p(pCKT, TEXHOJIOTHA, MAaTCpUAJIbI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, U30TOIIHI,

PaaAnO0aKTUBHOCTL, MOJICKYJIA, BHCKTpI/I‘-ICCKI/Iﬁ 3aps A, IpOBOJHUKH, ITOJYIIPOBOJHUKHU,



TMDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTbD, KPUCTAILTUIECKAsI PEIIETKA, CIUIaBbl, (PU3NYCCKUE BEITMUUHBI,

CAMHUIBI USMEPCHUSA, KOCMHUYCCKOC IIPOCTPAHCTBO, IIJIAHCTEI, 3Bé3IIBI, COJIHLIG.

Buosnorus: potocunTes, npixanue, Ouochepa, sIKocucreMa, MUHEpaIbHbBIE yI0OpeHNs,

MUKPOSJICMECHTDBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMBIE,

TOIUIMBO, BOJHBIE PECYPCHI.

IInanupyemble pe3yIbTaThl 0CBOCHHS YUeOHOIO NpeiMeTa

JINYHOCTHBIE Pe3yJIbTAThI

JIngHOCTHBIE PE3yabTATHl OCBOCHHS MPOTPAMMBbI OCHOBHOTO O0IIET0 0Opa30BaHUsI TOCTUTAFOTCS
B X0/JIe 00y4YeHHs] XUMUU B €IMHCTBE Y4EOHON U BOCIIUTATEIBHOMN AEATEIbHOCTH B COOTBETCTBUU
C TPAAUIIMOHHBIMHU POCCUHCKUMHU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMM, IPUHATHIMH B 00IIECTBE IPaBUJIAMU U HOPMAaMHU MOBEACHUS U CLIOCOOCTBYIOT

MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIIAN 00YJAFOIITIXCS.

JImuHOCTHBIE PE3YJIbTATBI OTPAXKAOT 'OTOBHOCTD 06y‘laIOH_[I/IXCH PYKOBOACTBOBATHCA CHCTEMOU
ITO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIuPCHUC OIBITA ACATCIbHOCTHU Ha et OCHOBEC, B

TOM YHCJI€ B YACTH:
1) naTpHOTHYECKOTO BOCTIUTAHUSI:

HEHHOCTHOI'O OTHOIICHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUICCKOMY U HAYYHOMY
HaCJICOUI0, IOHUMaHus 3Ha4YCHUA XUMHYECKOU HAaYKH B )KU3HU COBPEMCHHOI'O O6H.[€CTBa,
CIIOCOOHOCTH BJIaACTHb ,HOCTOBGpHOﬁ I/IH(1)OpMaI_II/IeI7I O MepCaAOBLIX JOCTHIKCHUAX U OTKPBITHAX
MHpOBOﬁ U OTE€YECTBEHHOM XUMHUH, 3aUHTCPCCOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOﬁCTBe

MUpa 1 00IIeCTBa;
2) rpaIaHCKOTr0 BOCITUTAHMS:

MPEACTABJIICHUA O CONUAJIBHBIX HOpMAX U MpaBUJIax MCKINIHOCTHBIX OTHOIIICHU B KOJIJICKTUBC,
KOMMyHHKaTHBHOf/'I KOMIICTCHTHOCTHU B OGIJ.[GCTBGHHO HOJ'IC3HOI>1, y‘-IC6H0-HCCHCHOB&TCHBCKOﬁ,
TBOp‘ICCKOfI " Jpyrux Buaax ACATCIbHOCTU, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHO

ACATCIIbHOCTH ITPH BbBIIIOJIHCHUU y‘lC6HBIX, IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUHN XUMHWYCCKUX



HKCIIEPUMEHTOB, CO3JJAHUU YUCOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHUIO U
B3aMMOTIOMOIITH B MTPOIECCE ITOH yueOHOH e TeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE
IIOBEICHHE U TIOCTYIIKH CBOUX TOBAPHILEH C MO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C

Y4E€TOM OCO3HAHHUSI ITOCIIEACTBUI IIOCTYIIKOB;
3) HEHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABIEHUS O BELIECTBE U XMMUUECKON peaKIMU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISAIOLIME OCHOBY Il IOHUMAaHMSI CYLIHOCTH
Hay4YHOU KapTHUHBI MUpa, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJIbI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpesioi, O POIM XUMHH B MO3HAHUU ITUX

3aKOHOMEPHOCTEN;

[T03HABATEJIbHBIE MOTUBBI, HAIPABJICHHBIE HA NIOJIyYEHUE HOBBIX 3HAHMI 110 XUMUH,
He0O0X0IuMbIe /i1 00bsCHEHUS! HAOII0JaeMbIX ITPOIIECCOB U SIBICHUM, TO3HABATEILHOM,
MH(OPMALIMOHHON U YNTATEIbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOM paboThI
¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEPATYPOH, TOCTYMHBIMU TEXHUYECKUMU CPEICTBAMU

MH(OPMALMOHHBIX TEXHOJIOTUI;

WHTEpeC K 00YUCHHIO U MTO3HAHMIO, JIIOOO3HATEIIBHOCTh, TOTOBHOCTh M CTIOCOOHOCTh K
caM000pa30BaHMUIO, TPOECKTHOM M UCCIICIOBATEIILCKOM JCITEILHOCTH, K 0CO3HAHHOMY BBIOOPY

HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;
4) popMuUpOBAHUS KYJIbTYPbI 310POBbSI:

0CO3HAHHE [IECHHOCTHU KM3HU, OTBETCTBEHHOTO OTHOIIICHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3II0POBBII 00pa3 )KU3HU, OCO3HAHUE MTOCIIEJACTBUI U HEPUSITHE BPSTHBIX TPUBBIYCK
(ynoTpebiieHus alnKoroJis, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTU COOTIOACHUSI TPABUIT

0€30MacHOCTH TPH OOpAIIEHIH C XAMUYECKMMH BEIIECTBAMH B OBITY M PEAbHOM KHU3HHU;
5) Tpy/10BOT0 BOCIIUTAHUS:

HUHTEPCC K MPAKTUICCKOMY U3YYCHUIO HpO(I)eCCI/Iﬁ " Tpyda pas3JIMq4HOro poaa, YBaKCHHUC K TPYAY
" pe3yiibTaTaM pr,HOBOfI ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBC NPUMCHCHU A IPCIMETHBIX
3HAHUH I10 XUMUU, OCO3HAHHBIN BLI60p HHﬂHBHHyaHBHOﬁ TPACKTOPUU INPOJOJIKCHUA
O6paSOBaHI/I$I C y‘IéTOM JIMYHOCTHBIX UHTCPECOB U CIIOCOOHOCTH K XUMUU, 06IJ_ICCTBGHHBIX
HHTCPCCOB U HOTpe6HOCTCI\/'I, YCHCMHOﬁ HpO(I)CCCPIOH&J'ILHOfI ACATCIIBHOCTU U pa3BUTUS

HCO6XO,Z[I/IMBIX yMCHHfI, TOTOBHOCTBH aAalITUPOBATLC B HpO(I)CCCI/IOHaHBHOﬁ cpeac;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:



HKOJIOTUYECKH 11esIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK HICTOUYHUKY )KU3HH Ha 3emiie, OCHOBE
e€ CcylIecTBOBaHUS, MOHUMaHKHE LIEHHOCTH 3/I0POBOTO M OE€30I1aCHOTO 00pa3a >KM3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUUYECKOMY 3JI0POBBIO,
0CO3HAHME [IEHHOCTH COOJIIOJICHUS MTPABHII O€301TaCHOTO TOBECHHUS IPU padOTE C BEIIECTBAMH,

a TAK)KE B CUTyalUsX, YIPOKAIOLWIUX 3[I0POBBIO U )KU3HU JIFOJEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTydaeMble IPH U3Yy9eHUN XUMUH, [T PELICHUs 3a1a4,
CBS3aHHBIX C OKPYXKAIOIIEH IPUPOJTHON CPEIOH, IS ITOBBILIEHUS YPOBHS YKOJIOTMYECKON
KYJIbTYpbI, 0CO3HaHUS TJI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOOIIEM U IMyTel UX pelIeHUs
IIOCPEACTBOM METOJI0B XUMHH, SKOJOTHUUECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B

MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOMN MPAKTHKE.

MeranpeaMeTHble pe3ybTaThl

B cocraBe MeTanpeMeTHBIX pPe3yIbTaTOB BBIICTSIOT 3HAYUMBIE JIJIs1 (GOPMHUPOBAHUS
MHPOBO33PEHHUsI OOIICHAYIHBIC TIOHATHS (3aKOH, TEOPHS, TPUHITUI, TUTIOTE3a, (haKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U IPYTO€. ), KOTOPBIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
MpeIMeTax U MO3BOJIIOT Ha OCHOBE 3HaHUH U3 ATHUX NMPEAMETOB (POpMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HayYyHOU KapTHHE MUPa, U YHUBEpCcalbHbIe yueOHbIE AeCTBUS (ITO3HABATENIbHEIE,
KOMMYHHUKATHBHBIE, PETYISTUBHBIC), KOTOPbIEe 00ecreunBaoT (opMUpoBaHIE TOTOBHOCTHU K

CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUEOHOU eI TeIbHOCTH.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue neicTBus:

YMCHHUS UCIIOJIb30BATH HpI/IéMBI JIOTHYCCKOI'O MBIIIJICHUS ITPH OCBOCHHUU 3HAHUU: PaCKpbIBATb
CMBICII XUMHYCSCKUX OHSITHI (BBI,Z[GJ'IHTB HX XapaKTCPHBIC MIPU3HAKH, YCTAHABJINBATH
B3aMMOCB3b C ApYIrUMU HOHHTI/IHMI/I), HCIIOJIBb30BAaTh INOHATHA 1A 00BICHEHUS OTACIBHBIX
q)aKTOB u HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U KPUTCPHUH JIA KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHYCCKHUX
BCIICCTB U XUMHWUYCCKHUX peaKuHﬁ, YCTaHABJIUBATh IIPUYIUHHO-CJICACTBCHHBIC CBA3U MCIKIAY
00bEKTaMU HU3YUYCHUA, CTPOUTDH JIOTHYCCKHUC PACCYIKACHUA (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC, 110

aHaJ'IOFI/II/I), J€J1aTh BBIBOJAbI M 3aKJIIOUCHU A,

YMCHHC IIPUMCHSATDH B IPOUCCCC MO3HAHUA ITOHATHA (HpeI[MeTHBIe )51 MeTaHpeI[MeTHLIe),
CHUMBOJIMYCCKUC (3HaKOBBIC) MOJCIIN, UCITIOJIB3YCMBIC B XUMUH, Hp606p8.30BBIBaTB HIUPOKO
MMPUMCHACMBIC B XUMHWU MOICIILHBIC IPCICTABJICHUA — XUMHYECKUM 3HAK (CI/IMBOJ'I SHCMCHTa),

XUMHNYCCKas (I)OpMyJ'Ia " YpaBHCHHC XUMHUYECKOMN pCaKkiuu — Mpu pCICHUN yqe6H0-



IIO3HAaBaTCJIbHBIX 3a/1a4, C y‘IéTOM 3TUX MOJACJIBbHBIX Hpel[CTaBJIeHI/Iﬁ BBIABJIIATD U
XapaKTCpU30BaTh CYICCTBCHHBIC ITPU3HAKH N3Yy4aCMbIX 00BEKTOB — XUMHUYECKUX BCIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ, BBIABIIATD O6H.[I/Ie 3aKOHOMCPHOCTH, NPUIUHHO-CJICACTBCHHBIC CBA3U U

MMPOTUBOPCHUUSA B U3YHACMBIX IMPOLECCAX U ABJICHUAX.
ba3oBble HCCIaea0BaTC/JIbCKHUE HeﬁCTBHﬂ:

YMCHHUEC HUCII0JIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IO3HAHUSA, 4 TAKIKC B
Ka4de€CTBC OCHOBBI IJId (1)OpMI/IpOBaHI/I$I THUIIOTE3LI 110 IMPOBCPKE MPABUIIbHOCTU BBICKA3bIBACMbBIX

CY)KJICHUM;

MIpUOOpPETEHNE OMbITA 110 MJIAHUPOBAHUIO, OPraHU3ALMU U TPOBEACHUIO YYEHUUECKUX
AKCIEPUMEHTOB, yMEHUE HAOII0AaTh 3a X0/I0M MPOIECCa, CAMOCTOSTENILHO POTHO3UPOBATH €TI0
pe3ynbTaT, GopMyIUpOBaTH 0000IIEHNS U BHIBOBI MO PE3Yy/IbTaTaM MPOBEAEHHOTO OIBITA,

HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIEITaHHOM padoTe.
Patora ¢ undopmaunmeii:

yMEHHE BbIOMpPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAILIMIO PAa3TUMYHBIX BUJIOB U
(dbopM mpeicTaBICHHUS, TOJIYy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JTUTepaTypa
XMUMHUYECKOTO COJIepKaHusl, CIPaBOYHbIe MocoOus, pecypchl IHTepHETa), KpUTHUECKU

OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

YMEHHE MPUMEHSTh Pa3InYHbIE METOIbI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE HH(MOPMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BBITIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 33/1a4
ONpeeIEHHOTO TUIIA, MPUOOPETEHHE OTIBITA B 00JIACTH UCHOIb30BaHUS HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPO aKTUBHOTO MCIIOIb30BAHUS PA3IUUHbIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITETILHO BHIOMPATh ONTUMANIBbHYIO (JOPMY MPEACTABICHUS
nH(OPMALIUY U WIUTIOCTPUPOBATH pPelllaeMble 3a/1a4 HECIOKHBIMHU CXeMaMH, TuarpaMmMamu,

npyrumu popmamu rpaduke U UX KOMOUHAIUSIMH;

YMCHHC UCIIOJIB30BATh U AHAJIM3UPOBATH B ITPOLICCCE yqe6H0171 u HCCHGHOB&TGHBCKOﬁ
ACATCIBbHOCTH I/IHCI)OpMaI_II/II-O O BJIMAHUHW TPOMBIINIJICHHOCTH, CCJILCKOT'O XO035MCTBA U TpaHCIIOpTa

Ha COCTOSTHUE OKPYXKaroIle MPUPOTHON CPEIbL.
KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

YMEHHUSI 33/1aBaTh BOIMPOCHI (B XOJI€ IUAora U (M) IMCKYCCHH) TIO CYIIECTBY 00CYyXIaeMoit

TEMBEI, (I)OpMyJ'IPIpOBaTB CBOU NPCIJIOKCHUSA OTHOCUTCIIBHO BBIITOJIHCHUA HpCHHOX(eHHOﬁ 3aaa4u,



YMCHHUA MPEACTABJIATDH IMOJYYCHHBIC PE3YJIbTATHL O03HABATEIbHOU ACATCIIbBHOCTHU B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX; ACJIATh MPE3CHTALUIO PE3YJIbTATOB BBIITOJIHCHUSA XUMHUYCCKOI'O
IKCIIEpUMEHTA (Ja00PAaTOPHOTO OIBITA, TA00PATOPHOI PAOOTHI IO UCCIICIOBAHUIO CBOWCTB

BEILIECTB, YU€OHOTO MPOCKTA);

YMEHHS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIbHON U
MCCIIEI0BATENILCKOM NEeSITeTbHOCTH MIPU PELICHUH BOSHUKAIOIIUX Po0IeM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIIHIA (00CYXIeHHsI, 0OMEH MHEHHSIMH, «MO3TOBBIC
LITYPMBI», KOOPJIMHALMS COBMECTHBIX JIEUCTBUMN, ONpeieNIeHue KPUTEPUEB 110 OLIEHKE KauecTBa

BBITIOJTHEHHOM pabOTHI U Ipyrue).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE NelicTBUS:

YMEHHME CAMOCTOATEIBHO ONPEIEIIATD LENN AEATEIbHOCTH, TNIAHUPOBATH, OCYIIECTBIIATH,
KOHTPOJMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHUPOBAThH CBOIO JIEATEIHHOCTD, BEIOUPAThH
Haubosee 3 pexTuBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 33/1a4,
CaMOCTOSITENIBHO COCTABJIATH WIM KOPPEKTUPOBATH IPEITIOKEHHBIN aJITOPUTM IEUCTBUH IIPH
BBITIOJIHEHUH 33aJJaHUH ¢ Y4ETOM IOJydEHUsI HOBBIX 3HAHUH 00 U3yyaeMbIX 00bEKTax —
BEIECTBAX U PEAKIMAX, OLICHUBATH COOTBETCTBUE ITOIYYEHHOTO PE3YJIbTaTa 3asBJICHHON LIEIH,

YMCHHUEC HUCII0JB30BaTh U aHAJIU3UPOBATh KOHTCKCTLI, IIPEJIaracMbI€ B YCIIOBUU SaﬂaHHﬁ.

IIpenmeTHble pe3yJibTaThI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTE€ILHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (hefiepanbHOi padoueil mporpaMMoid, BBIACTSIOT: OCBOCHHBIE
00yuarouMMucs HayYHble 3HaHUs, YMEHUS U CIOCOOBI IeHCTBUH, crienuduyecKue s
MpeIMETHOM 001acTH «XUMUS», BUBI JEATEILHOCTHU IO MOJIYUYESHUIO HOBOTO 3HAHMUS, €T0

HMHTEPIPETAINH, TPEOOPa30BAHUIO U TIPUMEHEHUIO B PA3TUYHBIX Y4EOHBIX U HOBBIX CUTYaIIUSX.
8-i1 ki1acce

K KOHILY O6y‘IeHI/I${ B 8 Ki1acce MMPEAMCTHBIC PC3YJIbTAThI HA 0a30BOM YPOBHEC NOJIKHBI OTPAKATH

Cc(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:

e PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TTOHSITHM: aTOM, MOJICKYIJIa, XUMUYECKUMN

QJICMCHT, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, CMCCh (O,Z[HOpO,Z[HEl}I n HCOI[HOPOIIHa}I),



BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MacCoBas JIOJISI XUMUYECKOTO JIEMEHTa B COSTMHEHUH, MOJIIPHBINA 00BEM,
OKCHU/I, KUCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUILIATETLHOCTh, CTEIICHb OKUCIICHHUS,
XUMUYECKask peakiusi, KiacCU(pUKAIMS PEAKIIUN: PEaKllui COSTUHEHUS, PEAKIIUU
pa3NioKEHUs, PEaKIIMU 3aMEeICHUs], pEaKIIMK 00MEeHa, SK30- U IHAOTEPMUUYECKUE PEAKIINH,
TEIUIOBOH 3P PEKT peakinu, apo aTomMa, ICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAIIb,
paanyc aToMa, XUMUYECKasi CBSI3b, MOJISIpHAS U HEMOJISIPHAS. KOBAJICHTHAS CBSI3b, HIOHHAS
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MAacCOBasi J0JIs BelecTBa (MIPOLEHTHAsT KOHIIEHTpAIus)
B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYCCKHUX MOHATHN U TIPUMEHSTH ITH MOHSITHS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

WCTIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUs ()OPMYJT BEIIECTB M YpaBHEHUH
XUMHUYECKUX PEaKIIHil;

OTIPENIETATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, TPUHAIICKHOCTH BEIIECTB K OTIPEICIEHHOMY KIIACCy
COoeMHEHMH 0 (popMysaM, BHJT XUMUYECKOH CBsI3M (KOBAJICHTHASI K HIOHHAS) B
HEOPraHUYECKUX COCAUHECHUSIX;

packpsiBaTh cMmbica [lepronnueckoro 3akoHa J[. . MenneneeBa: 1eMOHCTpUPOBATH
MMOHUMAaHHEe MEePUOINIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX
nosioxkenus B [lepuouyeckoii cucteme, 3aKOHOB COXpaHEHUsI MAacChl BEUIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTaIpoO;

OTHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy Ilepuoanyeckoit cucTreMbl XUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAsI MOArpynna (A-rpymmna)» u «no0o4Has MoArpyrnmna
(b-rpymmna)y, manbie 1 00JIbLINE TEPUOIBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE UMEIOTCS B
tabnune «l[lepuoauueckas cucrema xumudeckux snemenToB Jl. V. MenneneeBay ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPEICTICHHUE UX 110 JIEKTPOHHBIM CIIOSIM);
KIIACCU(UIIMPOBATH XUMUYECKUE DIIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE
peaxiuu (70 YUCTy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY YD DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUECKHE CBOMCTBA BEIIECTB PA3IMUHBIX KIACCOB,
MOATBEPK/1asi OTMMCAHUE TPUMEpPAMH MOJIEKYISIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTAaBa,

BO3MOKHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX,



BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XHMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COSANHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUUYECKOU pEaKInH;

MIPUMEHSATH OCHOBHBIE OTIEPALIMU MBICIIUTEIIHOMN JAEITEIbHOCTA — aHAIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CHCTEMATH3AINIO, KITACCH(DHUKAIINIO, BBISIBJICHUE TIPUYUHHO-
CJIEACTBEHHBIX CBS3EM — ISl U3YYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUS — HAOJIOICHIE, U3MEPEHUE, MOECIUPOBAHNE,
SKCIEPUMEHT (peabHbI U MBICICHHBIN);

CJIeIOBaTh MpaBUJIaM MOJIb30BaHMS XUMUUECKON MOCYA0 U 1aOOpaTOPHBIM 000pY/I0BAaHUEM,
a TakKe MpaBujIaM oOpaIeHus C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIIMSIMU TIO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB TIO TIOJTYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (BOJAOPO/Ia U KUCIOPOIa), MPUTOTOBIEHUIO PACTBOPOB C
ONpENEIEHHON MAacCCOBOM J0JIel paCTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMUYECKHE IKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IIEJI0YEH U KUCIOT C IIOMOIIIBIO
WMHIMKATOPOB (JJakMyc, (heHosTanerH, MEeTUIOPaHK U IpYTHe).

9-ii KJIace

K koHiy o6y4yenust B 9 kjiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJa, MOH, KAaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTEIICHb OKUCIICHHS, XUMHUUECKasl PeakKi[s, XuMU4ecKasl CBsI3b,
TEIUIOBOM 2P PEeKT peakinu, MOJIb, MOJISIPHBIN 00bEM, PACTBOP, AIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAs TUCCOIMALINS, PEaKIIMK HOHHOTO 0OMEHa, KaTallu3arop,
XMMHUYECKOE paBHOBECHE, 00paTUMBbIe U HEOOPATUMBIE PEAKIINH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE,
aIoTponus, aM(pOTepPHOCTh, XUMHUUYECKas CBSA3b (KOBaJIEHTHAsI, MIOHHASI, METAITHYECKast),
KpUCTAIITINYECKas PeléTKa, KOPpo3us METAIJIOB, CILUIaBbl, CKOPOCTh XUMHUECKOU peaKIuy,
npeaenbHo gonyctuMas koHnnentpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUN U TPUMEHSTH 3TH MOHSTUS
MIPH OMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

WCIOJIb30BAaTh XUMHUUYECKYIO CHMBOJIUKY ISl COCTaBJICHHs (JOPMYIT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEaKIIHii;

ONIPENIENATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS] XUMUUECKHUX JIIEMEHTOB B COETMHEHUSIX

Pa3JIMIHOTrO COCTAaBa, NPUHAMJICI)KHOCTDb BCIICCTB K OHpeZ[eHéHHOMy KJ1accy COE€IUHEHUH MO



dbopmMynaM, BUJ XUMUYIECKOU CBS3U (KOBAJICHTHASI, MOHHAS, METAJJINYECKas) B
HEOPraHMYECKUX COCTUHCHHUSIX, 3apsi/l MOHA [0 XUMUYECKOU (hopMylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIUHEHUM, TUIT KPUCTALUIMYECKON PEMIETKH
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepronnueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabmuHyio hopmy [lepruoaundeckoit cuctemsl
XUMHUYECKUX 3JIEMEHTOB: Pa3JIMyuaTh MOHATHUS «TJIaBHAs oarpynna (A-rpynmna)» u
«mmoboyHas noarpynna (b-rpymnmna)», Mansie v 00JbIINE TEPUOJIBI, COOTHOCUTH 0003HAYEHUS,
KOTOPBIE UMEIOTCS B TIEPUOIUYECKON TAOJINIIE, C YUCTIOBBIMU XapAKTEPUCTHKAMU CTPOECHUS
aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOlIee YUCIIO 3JIEKTPOHOB U
pacripesiefieHre UX 10 JEKTPOHHBIM CIIOSIM), OOBICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 2JIEMEHTOB U UX COSAMHEHUH B TIpeiesiaX MAJIBIX MIEPUOJI0B U TJIABHBIX
TOJTPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJ1acCu(PUIIMPOBATh XUMHUUECKHE DJIEMEHTHI, HCOPTAHNYECKHUE BEIIECTBA, XUMHUIECKUE
peakiuu (1Mo YUCIIy ¥ COCTaBYy y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY P DEKTY,
110 U3MEHEHHIO CTETIeHEN OKUCIEHUSI XUMUYECKUX AIIEMEHTOB);

XapaKTepHU30BaTh (OMMCHIBATh) OOIIHE U CIICIM(PUICCKUE XUMHUIECKUE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPK/asi OMKMCaHNE PUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINNM;

COCTaBIISATh YPaBHEHHUSI SJICKTPOIUTHUECKOMN AUCCOLMALIMN KUCIOT, IIeI0Uei U COJeH,
TMIOJIHBIE U COKPAILEHHBIE YPaBHEHUS peaKlnii HOHHOTO 0OMEHa, YpaBHEHHUsI peakui,
MOATBEPHKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKON CBSI3M MEXIY BEIIeCTBAMU Pa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHUX PEeaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIL[ECTB, MACCOBYIO JIOJIIO
XMUMHYECKOTO AJIEMEHTA 1o (hopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUECKOUN peaKIn;

coOroAaTh MpaBuIIa MOJIb30BaHUS XUMHUECKOH MOCy10i ¥ 1ab0paTopHBIM 000pYIOBaHHEM,
a TaKoKe MpaBuiia 0OpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSAMU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OTIBITOB MO TIOTYYSHHUIO H COOMPAHUIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOTO 1"333);



MMPpOBOAWUTDL PCAKIUU, ITOATBCPIKAAOIINC KauyeCTBEHHBLIN COCTaB Pa3JIMYHbIX BCUICCTB!

pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpPOMU-, HOAUA-, KapOoHaT-, pocdat-, cuimkar-,

CYHB(baT-, TUAPOKCUA-NOHBI, KATUOHBI AMMOHUSA U NOHbI U3YYCHHLIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAaX HEOPIaHUUYECKHUX BEILECTB;

MIPHUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIIFHOM JACATCIIbHOCTHU — aHaJIU3 U CHUHTEC3,

cpaBHEHHUE, 0000IICHIE, CUCTEMATH3alIUIO, BHISIBICHUE MPUYNHHO-CIICICTBEHHBIX CBSA3EH —

JJI U3YUYCHU A CBOMCTB BEIICCTB U XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC METO/IbL

MIO3HAHUs — Ha0JII0/IeHUe, U3MEPEHNE, MOICIIMPOBAHNE, FIKCIIEPUMEHT (peabHbIN U

MBICJIEHHBIH )

TemaTuyeckoe MIIAHUPOBAHME

8-i Ki1ace

KosnyecTBOo 4acoB JJIeKTPOHHBbIE
Ne | HaumenoBaHue

(ungposbie)

n/ |pas3aesioB U TeM

Bceer | Kontpoabnsl | [IpakTuyecku | odpa3oBaTeibHbIE
I | IporpamMmsl

0 e padoThI e padoThI pecypchl

Pasnen 1. IlepBoHayaibHble XUMHUYECKHE TIOHATHUSA

XUMHS — BaKHasg

o0macThb bubnuomexa @®I'UC «Mos
1.1 | €cTecTBO3HAHMSA U 5 5 wrona» — lesson.academy-

MIPaKTHYECKOH content.myschool.edu.ru/04/

NEATEIIHHOCTH 08

YyelnoBeKa

BemiectBa u Xumus, 8 knace, PI'AOY
1.2 | xumnueckue 15 1 IO «Axaoemus

peaxknuu Munnpoceewenus Poccuuy
Hroro no paszneny 20

Pa3nes 2. Baxkneiimme npeAcTaBUTeIN HEOPraHUYECKUX BellecTB




OnexmponHuwlli
0bpazosamenvbHulll pecypc

Bo3nayx.
IR «/lomawnue 3a0anusl.
2 1 | Kucaopon.
. 6 OcHosHnoe obwee
IToustue 00
obpazosanue. Xumusy, 89
OKCHIAX
xknacc, AO Hzoamenvcmeo
«IIpoceewernuey
Bonopon. Tpenaxcep «Obnako
2.2 ITousgrue o 8 3HaHUY. Xumus. 8 Kiacce,
KHACJIOTaX U COJIAX. 000 «Duszuxon Jlab
Bopa. PactBopbl. Xumus, 8 knacc, PI'AOY
2.3 | Tlonstue 06 5 10O «Axademus
OCHOBAaHHUSAX. Munnpoceewenus Poccuuy
OCHOBHEBIE KJIACCHI
2.4 HEOPraHMYECKUX 11
COoeqUHEHNN
Hroro mo pazueny 30

Pasznen 3. [lepuoauveckuii 3axoH u [lepuoaudeckas cucreMa XuMHYECKHX 3JIEMEHTOB

JA.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCINTENBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIIUH

3.1

[Tepuonnueckuii
3aKOH U
[Tepuoanueckas
cHucTeMa
XUMHYECKUX
anemenTtoB ..
Meunneneesa.
CtpoeHue aToMOB.

bubnuomexa ®I'UC «Mos

wronay — lesson.academy-

content.myschool.edu.ru/04/
08

3.2

XumMuueckas
CBSA3b.
OKHCIIUTEIIFHO-
BOCCTAHOBHTEJIHH
bI€ PEAKIUU.

bubruomexa @I'UC «Mos

wrona» — lesson.academy-

content.myschool.edu.ru/04/
08

Hroro no pazaeny

15

IToBTOpEeHne

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




9-i1 kJ1acce

Ne | HammeHoBaHue
n/ | pa3aeyioB M TeM
n | OIporpamMmbl

KoaudecTBO 4acoB

Bcer
0

KoHTpoJbHBI
e padoThI

IpakTuyecku
e padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

Paspnen 1. BemiecTBo 1 XUMHYeECKHE peaKIMU

[ToBTOpEHUE N

Bubruomexa @I'UC «Mosa

aneMeHToB VIA-
rpynmnsl. Cepa u ee
COEIMHEHUS

11 me@jeHHe wikonay — lesson.academy-
'~ | 3HAHWH OCHOBHBIX | 5 1 content.myschool.edu.ru/04/
pa3aenoB Kypca 8 09
KJ1acca
OcHoBHBIE
Xumus, 9 knace, PI'AOY
1.2 | 3aKOHOMEPHOCTH 4 10 «Axaoemus
XHMH%UC o Munnpocseewenusi Poccuuy
peakimit
InekmpoHrHbIl
DIEKTPOTUTHIECK 00pazosamenvHulll pecypc
ast TUCCOITHAITHSI. «/lomawnue 3a0anus.
1.3 | Xumunueckue 8 1 1 OcnosHoe obuee
peakiuu B oopaszosanue. Xumusy, 89
pacTtBopax knace, AO Hzoamenbcmeo
«IIpoceewernuer
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras
XapaKTEPUCTHKA Tpenascep «Obnaxo
2.1 | xummuecknx 4 1 3nanuy. Xumus. 9 kuacce,
anementoB VIIIA- 000 «Dusuxon Jlab
rpymmnbl. ["anoreHsl
OO6mras
XapaKTepUCTHKA bubnuomexa @PI'HUC «Mos
2 9 | XUMHYECKHX 6 wrona» — lesson.academy-

content.myschool.edu.ru/04/
09




Oomas
XapaKTepUCTUKA
XUMUYECKUX

2.3 | sementos VA-
rpynmnsl. A3oT,
dochop u ux
COCIIMHEHUS

bubnruomexa D@IUC «Mos
wrona» —  lesson.academy-
content.myschool.edu.ru/04/
09

Oobmas
XapaKTepUCTHUKa
XUMHUYECKUX

2.4 | sementos IVA-
rpynnsl. YTiaeposa
1 KPEMHHI U UX

COCAUMHCHU

Tpenaosicep «Obnako
3HaHuly. Xumus. 9 kuacce,
000 «Duszuxon Jlab

Hroro no pazneny

25

Paznena 3. Merasliibl 1 X COeIMHEHU S

OO01me cBOUCTBA

Tpenaosicep «Obnako

3.1 4 3Hanully. Xumus. 9 kuacce,
METAILIOB
000 «Dusuxon Jlab
InekmpoHrHbIl
0OpazosamenvHulll pecypc
Baxneiimme «/[omawnue 3a0anusl.
3.2 | MeTauIBl B KX 16 1 OcnosHoe obuee
COEIMHEHUSI obpaszosanue. Xumusy, 89
xknace, AO Hzoamenbcmeo
«IIpoceewernuer
Hroro no pazgeny 20
Pasnen 4. Xumus n okpyxamomas cpeaa
OnexmponHuwlti

BemectBa n

o0bpazosamenvHblil pecypc
«omawnue 3a0anus.

4.1 | maTepuansl B 3 OcnosHoe obwyee
’KU3HU YeJI0BEKa obpazosanue. Xumusy, 89
knace, AO Hzoamenvcmeo
«IIpoceewenuer
Utoro mo pazneny 3
Xumus, 9 knacc, PI'A0Y
3 JI10 «Axaoemus

IToBTOpEeHne

Munnpoceewenus Poccuuy




OBLIEE
KOJIMYECTBO
68 4 7
YACOB 110
[MTPOI'PAMME
IMOYPOYHOE IINTAHUPOBAHME 8 kiaacc
Ne | Tema ypoka KoJsmyecTBo 4acos Hara Buabl, popmbl
n/n U3y4yeHust KOHTPOJIS
Bcero| kouTpoJbHe | [IpakTuueck
padoThI ue padboTsbl

1. [Kabuser xumuu. IlpaBuna |4 VT ompoc
MoBeJCHUA U paboThl B
KaOuHeTe c
mabopaTopHBIMU
prudopamu,

WHCTPYMEHTAMH,
[PEaKTHBAMHU.

2 [Ipenmer Xumuu. Ponb 1 VT ompoc
XMMUU B )KU3HU YEIOBEKA.

3. 1 YcTHBIHM onpoc;
MeToabl M3ydeHHs] XUMUU. TecTupoBanue
[IpenMer xumuu.

4. |BxomHas jmuarHoctuyeckas |1 Tecr
paboTta

5. 1 YcTHBIN onpoc;
ArperaTHble COCTOSIHUS TecTHpoBaHHUE;
BEIIECTB

6. 1 [TpakTnueckas
[I. p Ne 1 «3HakoMcTBO € 1 paGora.
mabopaTOpHBIM
obopynoBanueM. [IpaBuia
Tb npu pabore B kabuHeTe
XUMUN




7 KomOunupoBan
Du3nyecKue SBJICHHUS B HBIA YPOK
XUMUH

g. [[L.p-Ne 2 «Ananu3 no4sbn» Vpok -

NIPAKTUKYM

9 ATOMHO- MOJICKYJISIPHOE VYpok ycBOeHUS
Y4EHHE. XuMU4ECKUe HOBBIX 3HAHUH.
DJICMCHTHI. YcTHBIM orpoc

10, PPHakn XUMHYECKUX VYpok ycBoeHus
DJIEMEHTOB. HOBBIX 3HAHUH.

YcTHBIN orpoc

11. |lepnomuueckas Tabnuia Ypok-
i\I//IIMI/I'-IeCKI/IX anemenToB 1. U. HCCIIEOBAHNE

€H/IeTIeeBa.

12. Xumuueckne popmynbl [T1cEMEHHBIHA

KOHTPOJIb
13, Xumuueckne popmynbl [TrcbMEHHBIN
KOHTPOJIb

14, [Banenrnoctsb YcTHbIM
oIpoc.
TectupoBanue

15, |BaaeHTHOCTH YcTHBIN
oIpoc.
TectupoBanue

16. [XUMHYECKHE peaKIHu [T1cbMEHHBIN
KOHTpPOJIb

17. [3aKOH COXpaHEeHHs Macchl ITrchbMEHHBIH
B CTB. XUMHUYECKU

eime eCKue KOHTPOJIb
ypaBHEHUS

18, [XUMHYECKUE YpABHEHUS. TectupoBanue




19, [THIBI XUMIYECKUX peaKuuid YpoK ycBOeHHUS
HOBBIX 3HAHUN

20, [THIBI XUMUYIECKHX peaKnid Vpok-
MPAKTHKYM

21 |[loBTOpeHue u 06oOUIEHNE [ToBTOpEHUE
TeMbl «HavanbHbIE TTOHATHS raaBH 1
1 3aKOHBI XUMHUM

22, K.p.NQ 1 «HauanpHbIEe KQHTp()JH,Has[
IMOHATHS Y 3aKOHBI XUMHUN

Y 3dKO paboTta

23. Bo3nyx u ero cocras YcTHBIH onpoc

24 |Kucnopon YcrHbIi onpoc

25 [I. pNe3 «Ilomyuenne, I[TpakTHyeckas
coOupanue u paboTta
[pacro3HaBaHUE KUCIOPOIa

26. |OKcup! ITuceMeHHBIH

KOHTPOJIb

27 |Bomopon ITuceMeHHBIH

KOHTPOJIb
0.

28. H.p. Ned «HonyquI/Ie, HpaKTI/I‘ICCKa}I
coOupaHue u pa6ota
[pacro3HaBaHUE BOJIOPOIa»

29. [Kucmnotsr [TrchMEHHBIH

KOHTPOJIb

30. [Comu [TrchMEHHBII

KOHTPOJIb
31. [KomuuecTso Beuectsa. ITucepMeHHbII

KOHTPOJIb
32 |Pelienne pacyeTHbIX 3a1a4 ITucpMeHHbII

KOHTpPOJIb

33, MoJsipHbIH 00beM [TrcbMEeHHBIN

ra3o00pa3HbIX BEIIECTB
KOHTpPOJIb
N
34, [4CUETHI 10 XUMHIECKUM YpoK ycBOeHHUS

ypaBHEHUSAM

HOBLIX 3HAHUN




PacUETEI 110 XUMHUYECKUM

35. ITucemenHbI
aBHEHUSIM
M KOHTPOJIb
36. pora. OcHoBauust TMCEMEHHEI
KOHTPOJIb
37. | PactBoper. MaccoBast osist TIMCEMEHHEL]
DaCTBOPEHHOTO BEILIECTBA
KOHTPOJIb
38 [L.p. Ne 5 «IIpuroroBiienne TIpaxTHyeckas
DaCTBOPOB COJIEH € UX a6oTa
o o o T
taTAHHON MacCOBOH HOJIEI» p
39. | ObobmeHre 1 0606maromHii
PCTEMATHU3AIMA 3HAHUH 110 ypOK
reMe: «Bakueime
IpeCTaBUTETHN
ICOpraHUYECKUX BEIIECTB.
KOJIMUECTBEHHBIE OTHOIIIEHNS B
KM
40. [K.p-Ne2 o teme: Ypok —
«KBaxHemmue npeacraBuTenu KOHTPOJIST
ICOpraHNYeCKUX BEIIECTB. S
HAaHHUU
KOJIMUECTBEHHBIE OTHOIIIEHNS B
KM
41. OKSHILH: Kiaccuukanus u [IxcEMeHHELi
'BOIICTBA KOHTPOIH
42. OcHoBaHUsI: KiIacCUbUKAIUSI U [IHCEMEHHBIH
'BOIICTBA KOHTPOJTH
43, [Kucnorel. Knaccuduxanus [IrCEMEHHELH
(MCIIOT KOHTPOJTb
44. CBOMCTBA KHUCJIOT KoMGUHHpOBaH
HBII YpPOK
45, Knaccudukanus conei [IrcEMEHHELH
KOHTPOJb
46. CBoiicTBa coeit KoM6HHHpOBaH
HBII YpOK
47. |l eHeTHYeCKas CBSI3b MEX Ty KoMGUHHpOBaH
(JIacCaMH HEOPraHUYECKUX HEIH YPOK
BEII[ECTB.
48. [l1.p- Ne 6 «Pemienne Ypoxk -
JKCTIEPUMEHTAJIbHBIX 33724 MPAKTHKYM
49 |06001meHue 1 06o6aOIHil
PUCTEMATU3AIUA 3HAHUH T10 YPOK

reme: «OCHOBHEIC KJIaCCHI




HEOPraHUYECKUX COEAUHEHUI

K.p. Ne3 1o teme:

50. Vpok —
KOCHOBHBIEC KJIAaCCHI KOHTPOIA
1€OPraHMYECKUX COCTMHEHUIN

51. EcrtecTBennnie cemeiicTBa TucEMeHHbIIH

XUMHYECKUX DJIEMCHTOB. KOHTPOIE
AM(DOTEPHOCTH
52. I\(XTK‘pHTI/IG . . Vpok ycBOeHUsI
€HJICJIEEBBIM N
[lepronueckoro 3akoHa HOBBIX SHATHH

53. OCHOBHBIE CBEIEHUS O Vpok ycBoeHus
PTPOCHUHM aTOMOB. HOBBIX 3HAHMI

54. CTpoe}P/Ie AIIEKTPOHHBIX Vpok-
/POBHEH aTOMOB XHMHUYECKUX S —
piieMeHTOB Ne«Nel-20 B
rabute J[. . MenneneeBa.

55 [lepronnueckuii 3aKOH Vpok-

1. 1. MenneneeBa u cTpoeHue S —.
ITOMA.

56. | Xapakrepucrrka Vpok-
KMMHUYECKOT'0 JICMEHTA Ha HCCTICIOBAHIE
DCHOBAHHH €TI0 MOJIOKCHUS B
[leproiueckolt cucreme

57. [XapakrepucTuka Vpok-
KMMHAYECKOT'0 JICMCHTA Ha HCCTICIOBAHIE
DCHOBAHHH €TI0 MOJIOKCHUS B
[leproinueckolt cucreme

58. [XapakTepucTuKa Vpok -
KMMHUYECKOT0 JICMEHTA Ha paKTHIYM
DCHOBAHHH €TI0 MOJIOKCHUS B
[lepronyeckolt cucreme

59. [3Hauenue [leproauueckoro Vpok-
takoHa U [lepuoandaeckoit .
PICTEMBI XHMMHYSCKHUX
yiemeHToB . 1. Menneneepa

60. |IOHHAsI XUMHUYECKas CBS3b TTvichMEHHELH

KOHTPOJIb

61. |[KoBaseHTHas XUMUYECKast TTvichMEHHEH
BA3D KOHTPOJIb

62. |[KoBaneHTHas mosipHast Vpok-
KUMUYECKas CBSI3b S —.

63. [MeTtanyecKas XUMHYCeCKast Vpok-

CBSA3b

HUCCIICAOBAHUC




64. |CTCIICHb OKHUCICHUS. 1 [THCEMEHHBII
KOHTPOJIb

65. | OxuCIUTENBHO- 1 Ypoxk-
BOCCTaHOBHTEIIBHBIC PEAKIINN HCCTIeNIOBAHIE

66. | OKHCIUTENBHO- 1 Ypox -
BOCCTaHOBHTEJIbHBIC PEAKIINN HCCeOBAHNE

67. [(O000wmenune n 1 Vpoxk
PMCTeMaTH3aIis 3HAHUH 110 T .
remam: «I13 u IICXDO» u
«Ctpoenue Bemniecrsa. OBPy

68. [KonTposbHas paboTa o 1 1 KoHTposbHas
remam: «I13 u IICXO» u paGora
«Ctpoenue Bemiecrsa. OBPy

IHOYPOYHOE INIAHUPOBAHME 9 knace

Ne | Tema ypoka Kosun4yecTBo yacos Hara Buabl, popmbi
n/n U3yYeHUus KOHTPOJIS
Bcero| kouTpoJbHe | [IpakTnueck
padoThI e padoThbl

1. 1
Iloaroroska OI'D,
3HAKOMCTBO J€MOBEPCHH.

o [Kabuner xumuu. [lpaBuna |4 VeTHBI ompoc
MoBeJCHUA U paboThl B
KaOUHETe c
1abopaTopHBIMU
MpuOOpaMH,

MHCTPYMEHTAMH,
[pEaKTUBaMU.

3. [Kmaccuduxauns 1 VcrHsIl onpoc;
XUMUYECKUX PpEaKIui 10 Tectupopane
[Pa3IMYHBIM OCHOBAHUSIM

4. |BXoIHas JAMarHoCTUYecKas | q Tecr
pabota 1

5 [[lomstHe 0  cKoOpoCcTH |1 VCTHBIH onpoc
XUMUYECKON PeaKinu.




6. Vpok —
[loHATHE O CKOpOCTH HCCIIeJOBaHUE
XUMHUYECKON PEaKIUU.

Kartanus

7 |[Homrortoska k OI'D. Pa36op NE TR ——
IEMOBEPCHUH. KOHTPOJH
udopmupoBanue
yJqalmuxcs O  IMpaBHIIax
3arnoyiHeHust OankoB OI'D.

Tunuunpie OMmMHMOKK TpH
3ar0JIHEHUU OJIAHKOB.

8 DIIEKTPOIMTHICCKAS [TncrmeHHbIH
TUCCOTTHAITUS KOHTPOJTb

9 OCHOBHBIE TOJIOKEHUS ITuceMeHHBIH

TEOPHUH IIEKTPOTUTHICCKOM KOHTPOJTb
muccormaruu (TOJI)
10. | XMMHUYecKue CBOWCTBA [IncemenHbIN
KUCHOT B cBeTe TOJ] KOHTPOJIb

11. | X¥MHUecKue cBOWCTBa VYcTHbli onpoc
kuciot B cBete TO/I.
IToaroroBka x OI'D

12. | XuMHUYecKue CBOWCTBa KomOununpoBanx
OCHOBAHMH B CBETE TCOPUH bIl YPOK
AIIEKTPOJIUTUYECKOM
JIMICCOLIMAIIUU

13, | XMMHYECKUE CBOMCTBA CONei KomOunupoBanu
B CBETE TEOPHHU Bl YpOK
ANIEKTPOJIUTUYECKOM
nuccouuanuu. ['uaponus
coJeut

14. | Pasbop nemosepcun OI'D. [TuceMeHHbII
ITonroroska OI'D. KOHTPOJIb

15. | IL.p. Ne 1. Perenue Ypox -
SKCIIEPUMEHTAJIbHBIX 3a7a4 MPAKTUKYM
10 TEME
«DNEeKTPOIUTUYECKAS
JICCOITUAIIUS

16. | O600wEeHNE 1 O6006mmeHue

cHCTeMaTHu3aIys 3HaHUu| 110
TeME «XHUMHYECKUE pC€aKuuun
B PAaCTBOPAX JSJICKTPOJIUTOB»




17.

K.p.Ne 1 o reme
«XHMMHUYECKUE PEaKI[UU B
pacTBOpax 3IEKTPOIUTOB)

YpoK- KOHTPOJIA

18 DOIIIast XapaKTePUCTHKA YcrHblii
HEMETAJIOB KOHTPOJIb
19. | Obmas [IncermeHHbIi
apaKTEpUCTUKA PIIEMEHTOB KOHTPOJIb
/1A rpynnel — rajaoreHoB
20. | CoemHenus ranoreHoB YcrHbiit
KOHTPOJIb
21 |ILp.Ne 2. «A3yueHue CBOUCTB Ypoxk-
OJITHOM KHCJIOTBD» MPaKTUKYM
99 | OOImas XapaKTepUCTHKA Komb6unupona
iieMeHTOB VI A - XalnbKOT€HOB. HHBIH yPOK
Cepa
23. | CepoBosopon u cyibbupl YcTHbrit
KOHTPOJIb
24 Kucnopoausie coequHeHUS ITnceMeHHbIH
epsl. [loaroroska k OI'D, KOHTPOJIb
12300 MepBOM YacCTH
o5 |ILp. Ne 3. «M3y4enue Ypok-
BOIICTB CEpHOU KUCIOTHD) MPAKTUKYM
26. | Obwas YcTHbIiI
ApaKTepUCTHKA XUMUYECKUX KOHTPOJIb
imemenToB VA rpynmsl. A30T
27 |Ammuak. Cosi aMMOHWS. VYcrHblid
KOHTPOJIb
og. [[L1.p-Ne 4 «ITony4enne ammuaxa Ypok-
1 U3y4EHUE ero CBOMCTBY MPAKTUKYM
9. | Kucnopoaconepkamme [TuceMeHHBI
COEIMHEHUS a30Ta. KOHTPOJIb
[ToaroroBka k OI'D, pazbop
IIEPBOM 4aCTH
30 Kucnopoaconepxaiue YcTHBIN
COEIMHEHMS a30Ta KOHTPOJIb
31, |Pocdop u ero coenunenus Ypoxk -

MPaKTUKYyM




32, | Obmas Ypok
XapaKTEPUCTHKA 3J1eMeHTOB |V 0000IIIeHNS 1
A- TpymieL. Yriiepos CHCTEMATU3aIH

Y 3HAaHUH

33 | Kucnoponconepxanme [TnceMeHHbII
COCMHEHUS yriiepoa KOHTPOJIb

34, [ILp. Ne 5. «llomydenue Ypox-
YTJIEKHCIIOTO Ta3a U MU3y4eHHE MPAKTUKYM
ero CBOMCTBY

35, |YrieBomopoast. [loxroroska K [TnceMeHHbII
OI'D, penieHue 3a7a4 Ha Maccy KOHTPOJIb
BEIICCTBA

36. | Kucmoponconepixarue [TucemeHHbIH
OpraHUYECKUE COCTMHEHUS KOHTPOJIb

37 |KpeMHuii 1 ero coeuHeHus KomOunnpoBanu

BIl YPOK

38, [HITMKaTHAS VYcTHbli onpoc
MMPOMBIIIIICHHOCTh

39. | [lonmyuenue HemeTalIoB KomOunnpoBanu

bIl YPOK

40, [lonydenne BaKHEHIIHX [IucemenHbIH
XUMHUYECKUX COECIUHEHU. KOHTPOJIb
[ToarotoBka k OI'D, penieHug
3agaqy OBP.

41, | O606wenune 1o TeM¢] VYcTHbIH
«Hemeraibl u ux| KOHTPOJIb
COCJTUMHECHUS»

42. [K.p. Ne2 mo teme: «Hemeraiuisl Ypok- KOHTPOJIA
1 UX COCTUHECHUS»

43, |llosoxkeHne  MeTauloB B VYcrHbli
[leproanueckoi CHUCTEME, KOHTPOJIb
CTPOEHHUE aTOMOB u
KpUCTAJJIIOB

44 | OOuMe XMMUYECKHEe CBOMCTBA KomMOunupoBanu
METaJJIOB Bl YPOK

45 POIIas XxapakTepuCTHKa KomMOunupoBanu

ICJIOYHBIX MCTAJIJIOB

bII YPOK




46 DOIIIast XapaKTepUCTHKA KomOunupoBanu
(€JI0YHBIX METAJIOB BII YPOK

47 POmas xapakTepucTHKa Kom6unmnpoBa
1€JI0YHO3EMEIIBHBIX

MCTAJIJIOB

HHBIA YPOK

48.

DO111ast XapaKTepUCTHKA
1€JI0YHO3EMETTBHBIX
METaJJIOB

Komb6unupona
HHBIA YPOK

JKEcTkoCTh BOABI U CIIOCOOBI

49 VYerHbI onpoc
e€ ycTpaHeHUs

50. | [I.p-Ne 6. «ITomyuenue Ypoxk-
PKECTKOM BOJBI M CHOCOOBI €§ MIPAKTUKYM
YCTpaHEHHSI»

51. AJIIOMUHUH U €r0 COEIUHEHU IInceMeHHbIH
[ToaroroBka k OI'D, pa3bop KOHTPOJIb.
BTOPOI YacTH, THUTIOBBIE
3a/TaHMUS.

52. | Kemeso [TucemeHHbIH

KOHTPOJIb.

53. CoeMHEeHN Xene3a ITnceMeHHbIH

KOHTPOJIb

54. [1.p. Ne 7 «Pemmenne Ypok-

PDKCIIEPUMEHTAIBHBIX 337a4 10| MPaKTUKYM

TeMe «MeTanibl»

55.

Koppo3zus metamios u
[MOCOOBI 3aIMTEI OT HEE

YcrHblii onpoc

56.

Mertasisl B mpupo/ie.

VYcrHblii onpoc

S7.

[oHsTHE O METANITypruu.
[onroToBka xk OI'D, pa3zdop
TOpOU 4acTH

VYcTHBI onpoc

58

O000I11IeH1E 3HAHNI 110 TEME
MeTtamisy

O0oO0marommn
YpOK

59.

KontpomnsHas padot 3 no
eme «Mertais»

YPOK-KOHTPOJIA

60.

Xumuyeckasi OpraHu3arus
(TaHETHI 3eMIIA

YcTHBIN onpoc




61. |Oxpana VYcTHBI onipoc
KpYKaIoIeu cpeapl OT
MMHYECKOTO 3arpsi3HEHUS

2. |Bemectsa. [loxroroBka x ITuceMeHHBIN
DI KOHTPOJIb

63_IXMMHHBCKHepeaKuHH. ITnceMeHHbIi
[onroroBka k OI'D, pemenus KOHTPOJIb
AJTAaHUM 110 TEME.

64. OCHOBEI ITnceMeHHBIN
[€OpPraHNYECKOM KOHTPOJIb
nmun. Iloaroroska k OI'D,
abopaTOpHbBIN NPAKTUKYM

65. OCHOBBEI ITnceMeHHBIN
[€OPraHNYECKOM KOHTPOJIb
nmun. [loaroroska
OHTPOJIbHO paboTe

66. |KoHTposbHas paboTaNed [TucrMeHHbIH
Hrorosas no Kypcy OCHOBHOM KOHTPOJIb

67. Pa360op THNIOBBIX BapuaHTOB [InceMeHHBIN
DD KOHTPOJIb

68. | Pa3bop TUMOBBIX BApUAHTOB [TnceMeHHbII

JR6)

KOHTPOJIb
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