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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1©O XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe denepaibHOll paboueld mporpamMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENoJaBaHus y4eOHOro nmpeamera « XumMush»
B 00pa3zoBaTenbHbIX opranu3ausx Poccuiickoit deneparuu.

[Iporpamma mo XuMmuu Ha€T MPEACTABICHHE O LENsIX, OOUeld CTpaTeruu
oOy4eHHs, BOCHHTAHUS U Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npenMera, yCTaHaBJIMBAET o0s13aTeNIbHOE MpEeMETHOE coJiepKaHue,
MpeaycMaTpUBaeT paclpesielieHue €ero Mo KiaccaM M CTPYKTYpUPOBaHHE I10
paznenaM U TeMaM MPOrpaMMbl MO XHMHH, OINpPEIETsSeT KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS! XUMHH € Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpEeAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIIbHOM
IpPOrpaMMbl HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3yiibTataM 00yuYeHUs] XUMUU Ha YPOBHE LI€JIeH U3ydeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOW JEATEIbHOCTH OOYYalollerocs I0 OCBOCHUIO
y4eOHOTO CoIepKaHUSI.

3HaHWE XHUMHH CIIY’)KUT OCHOBOM Juisi (OpPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTEPUATBLHOM EIWHCTBE MHPA, BAXKHYIO
poJib UTrparoT (GOPMUPYEMbIE XUMHUEU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TIOO0ATBHBIX
npo0sieM yCTOMYMBOIO Pa3BUTHSL YEIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeEM 3IpaBOOXPAHEHUSI.

N3yueHnne xumuu:

. CIIOCOOCTBYET  pealu3aldd BO3MOXKHOCTEW JUIi  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYPHl TUYHOCTH, €€ 00IIeH 1 PyHKITMOHAIBHON TPaMOTHOCTH;
. BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUJICHUS W TBOPUYECKUX CIIOCOOHOCTEH

oOyyaroluxcs, HaBBIKOB HUX CAMOCTOATEIbHOW y4eOHOM  J1eATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM JKU3HH, TaK U B MPO(GECCUOHATBLHON A TENbHOCTH;

. 3HAKOMUT CO CHEU(UKON HAYYHOrO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOT'O B3IUIA1a HA €AUHCTBO IPUPOABI U YEIIOBEKA, SABJICTCS OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYYHOU rpaMOTHOCTH 00yYaronInxcs;



. croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTUYECKOE
o0OpaszoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsS B OOyUYECHWUW XUMHUHU O00OECIIEUMBAIOTCS CHENU(DHUKOMN
CoJep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISICTCS — TEAarorudecKH
aJanTHPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKW XMMHH Ha ONpPEACIEHHOM dTare ¢
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00Opa30BaHUsS OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITHUUN
OPraHUYECKON XMMUHU.

CtpykTypa coaepkaHusi MPOrpaMMbl IO XMMHUHU chopMHpoBaHa HAa OCHOBE
CHUCTEMHOr0 mnojaxoaa K €€ uzydeHuto. Cojep:kaHu€ CKIIAJBbIBACTCS U3 CUCTEMBbI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI ITIOHATHN O XUMUYECKOU
peakiuu. O0e OTH CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHBI 110 TPUHIIUITY
MOCJIEIOBATEILHOIO Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YUYE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS,

- [Tepunonuueckoro 3akoHa JI. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHHU;
- YYEHHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

- NPEACTAaBICHUM 00  DJIEKTPOIUTHUYECKOM  JUCCOIMAIMM  BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE HAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO
YPOBHSI K JPYrOMYy, BBINIONHSA (DYHKIUM OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U TOJYYCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTABJISIONICH HAYYHOW KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MpPHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHWe XUMHHM NPOUCXOJUT C HPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYCOHBIX IpeaMeToB: «OKpyKaloIMHMid MHUpPY,
«buomnorus. 5—7 kinacce» n «Dusuka. 7 Kiacey.

[Ipy w3yuyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKON
NEATCIIbHOCTA YEJIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BOXXHEHIUX (DaKTOB, IMOHSATHMA, 3aKOHOB M TCOPETUUCCKHUX MOJOKCHUH,
JOCTYIMHBIX O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATEIbCKON
NEATEIbHOCTA, OCBOCHUU MpaBUJl 0€30MacHOro OOpaIlleHHs C BEIIECTBAMHU B
[TOBCEHEBHOM KU3HU.

[Ipu u3yyeHUH XMMHUU HAa YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs Ba)XKHOE
3Ha4YCHHUE TPUOOpETH TaKUe 1eIH, KaK:
— dbopMHUpOBaHNWE WHTEIUICKTYaIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;
— HalpaBJICHHOCTh ~ OOy4YeHUs  HA  CHUCTEMATHYECKOe  MPUOOIICHUE
OoOyJarommxcss K CaMOCTOSTEIHHOW TO3HABATEIHLHON JEATEIHHOCTH, HAYYHBIM
MEeTO/JaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMHH;
— obecrieueHue ycIoBHUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0yYarOIIUMHUCS
OTbITA PAa3HOOOPA3HOW NEATETHLHOCTH, TMO3HAHWS W CAMOTIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIE€SITEIbHOCTH;
- dbopmupoBanue o0miel  (QYHKIMOHATBHOM W €CTECTBEHHO-HAy4YHOU
I'PaMOTHOCTH, B TOM 4YHCJIC YMEHUH OOBSACHATh W OICHUBATh SIBJICHHSI
OKPYIKaIOIIEer0 MHpA, WCIOJIB3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU H3YUCHUHU
XUMUH, TPUMEHITh WX MPH PEIIEHUHW MpoOJIeM B TOBCEAHCBHOW JKU3HU U
TPYZIOBOM JIESITEIIbHOCTH;
- dbopmupoBaHne y  OOydalOmMMUXCSd  TyYMAaHUCTUYECKUX  OTHOIICHHUIA,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAHUUA [JI1 BBIPAOOTKH DKOJIOTHYECKH
11e71Ieco00pa3HOTrO TOBEIEHUSI B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAHEHHS CBOETO 3JI0POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;
— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOGHHMS OOIIEYEIIOBEUECKUX II€HHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NPO(MIIS M HANpPaBICHHOCTH AaJIbHEHIIIEro
oOy4eHwusl.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelt0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KIIACC
IlepBoHayaibLHbIe XUMHYECKHE MOHATHSA

[Ipeamer xumun. Posib XMMUH B KWU3HHU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena w BemecTBa. PDu3nMyecKre CBOWCTBA BEIIECTB. ArperaTHO€ COCTOSHUE
BemlecTB. [loHsiTHe O MeTonax Mo3HaHWS B XUMUU. UMCThIE BElIECTBA U CMECH.
Cnioco0nI pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dIeMEHThl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENIbHAsE aTOMHas Macca.
OTHOcUTEeNbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10J1s1 XUMUYECKOTO AJIEMEHTa B
COCIMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3anMocBsi3b KOJTUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel 1o dopmynam
XUMUYECKUX COCTUHEHUH.

@u3nuecKue U XUMUYECKHUE SIBIICHHS. XUMHUUYECKasi peakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. Xumudeckue ypaBHeHus. Kiaccudukainms
XUMUYECKUX PEAKIUN (COSTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBuiIaMu paboOThl B JTaOOpaTOpUU H
npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3nYecKuX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJd, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHIEHCAUMs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCJIOTOM) siIBIEeHUH, HAOII0/IeHHE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOUM KUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THUIPOKCH]IA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CIIOCOOOB pa3felieHUs CMECeil: ¢ MOMOIIbI0 MarHurta, (GUiIbTpOoBaHUE,
BBITIApWBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, MpoBeIeHNE OYUCTKH MOBApEHHOU
CoJii, HaOIIOJIECHUE W  ONHCaHWE  PE3yJbTATOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MacChl, CO3JaHUE MOJIEeNeld MOJIEKYII
(ImapocTep:KHEBBIX).

Baxueiiume npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMEHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B mpupone, (HU3MYECKUE M XUMHUUYECKHUE
cBoiictBa (peakmmu ropeHus). Oxcupawl. [Ipumenenuwe kuciopoma. CrocoObI



MOJIYYeHHUs] KUCTopoda B J1abOpaToOpuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoza B nmpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3¢ (heKT XUMHUYECKOW pPEaKIUu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- U SHJOTEPMHUYECKUE peakluu. TOIIMBO: yrojb M METaH. 3arps3HEHUe
BO3/1yXa, yCWICHUE MapHUKOBOTrO 3 (deKTa, pa3pynieHue 030HOBOTO CJIOS.

Bonopon — asnemeHtr m mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, (U3MYECKHEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosyyeHus. Kucnotsl u comnm.

Monsipabiii  00b€M  razoB. PacuéThl 1O XUMHUYECKUM YpPaBHEHUSIM.

duznyeckue CBoWcTBa BOAbl. Bomga Kkak pacTBopuTenb. PacTBOpHI.
HacpilieHHble M HEHACHIIEHHBIE PAacTBOPHL. PacTBOpMMOCTBH BEIIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBAa BOJbl. OCHOBaHUS.
Pone pacTBOpOB B mpuposie U B XKU3HU 4YesoBeKa. KpyroBopoT BOAbI B MPUPOJIE.
3arps3HeHHre OpUPOHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuit. Oxcuabl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpasyroiniue (OCHOBHBIE, KHUCJIOTHBIC, aM@oOTepHbIe) U
HecosneoOpazyronme. Homenknatypa oxcujoB. DuU3MYECKHME U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcnoBanus. Knaccudukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusi. HomeHkiarypa ocHoBaHuM. DuU3MUYECKHE M XUMHYECKHUE CBOMCTBA
ocHoBaHuU. [losryueHne oCHOBaHUM.

Kucnotel. Knaccuduxarmus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktmBHOocTH MeraiuioB H. H. bekerona.
ITony4yeHnue KucIoT.

Comu. Homenkiarypa conei. @U3NYECKue U XUMHUYECKUE CBOMCTBA COJICH.
ITonyuenue comen.

I'eHeTnueckas cBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWEC W M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOICHUE
B3aMMOJICMCTBUSL BELIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
npeKpaiieHusi TopeHus (Mmo)kapa), O3HaKOMJICHHE C OOpa3laMH OKCHUIOB U
OMMUCAaHHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHHE W H3Yy4YEHUE
CBOMCTB BOJI0pojia (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIETOBaHUE OCOOCHHOCTEM PpAaCTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJABI C METAJIIAMHU
(HatpueM ©  KajbiueM) (BO3MOXKHO HCIOJB30BAHHE BUIECOMATEPUATIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
Ha0JII0/ICHNE U3MEHEHHUs OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH,
u3yueHue B3aumojeiicTBus okcunga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaau3alvd, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METajlla JAPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a1ad 10 TeMe «BaxHeWmue Kiacchl HEOPTraHUYECKUX
COCIUHECHUN.

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAMKM XUMUYECKUX 3ieMeHTOB. l[loHsithe o
IPYIIaxX CXOJHBIX DJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJIPOKCUIBI.

Ilepnognueckuii 3axoH. [leproguyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuonHas ©  JIUHHONEpUOAHAs  (HOPMBI
[Tepuoguueckoit cucrembl xumuueckux aiuemeHToB J[. . Menneneea. [lepuonsl
u rpynnbl. OuU3NYeCcKUd CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB Iepuoaa |
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[Tepuomnueckont cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajidyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U EPUOAAM.

3nauenue [lepunoanyeckoro 3akona u [lepuoguueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . V. MennemeeB — y4d€HbIM n
IPAKIAHUH.

Xumudeckast cBsi3b. KoBajeHTHas (mosisipHass W HEMOJSpHAs) CBSA3b.
DIEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHasI CBSI3b.

Crenenb  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU.
ITpouieccrl OKUCIIEHU U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

M3ydeHHe oO0pa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PpacTBOPaMHU KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHNUS).



Mescnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBsSI3€d MpPU M3YUYEHHM XHMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCMIOJb30BaHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHOHAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHHTE3, KiIacCuUKaIUs, TEPUOJAUIHOCTh, HAOIIOJCHNUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIUI,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUM 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buosnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpATbl, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKas] peaKIUs

[Teprnonnueckuit 3akoH. [lepuonnueckast cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KalMsl, KajlblUs W HX
COCIMHEHUN B COOTBETCTBUU C TIOJOXKEHUEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3H. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJjaccaM HEOPraHWYECKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3IuyHbIM MpU3HAKAM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, mo
M3MEHEHUIO CTENEHEeW OKMCIICHUSI XMMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTalu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKHE
YPaBHEHUSL.

[lonsitue 0 ckopocTH xumudeckoil peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHEe 0 TOMOTrE€HHBIX U TE€TEPOTEHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XUMHUECKOM paBHOBecUU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHWMHYECKOH PEAKIUU U TMOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.



OKHCAUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEaKlUU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON ~ pEaKIUU. CocraBnenue YpaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HMCIOJIB30BAaHUEM  METOJA
ANEKTPOHHOTO OalaHca.

Teopust ANEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMUYecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOrO 0OMeHa. Y ClIoBHS MPOTEKaHUsl peaKIMii HOHHOTrO 0OMeHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHUCIOT,
OCHOBAaHMM W COJ€Hl B CBETE TMPEIACTABICHUNA 00 3JICKTPOIUTHICCKOMN
aucconnanuu. KauectBeHHble peakuu Ha MOHBL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HeMeTauioB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(x7opuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWUIECTB, MpOLECCa AUCCOLMALNHA KHCIOT, WIENOYEed U  COJIEH
(BO3MOXXKHO  HCHOJB30BAHME  BHUJEO MAaTEpPUAIIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX  MNPU3HAKA  MPOTEKAHMUS]  PEaKIuid  HMOHHOTO  OOMeEHa
(oOpazoBaHue ocajka, BBIJICICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX — IPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLINAN
(ropeHue, peakMM pa3lIoKEHUs, COEIUHEHNs), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIbID KAYEeCTBEHHbIX pEaKIUMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl 1 MX coelMHEHUS

OO6mrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHuss. CTpoeHne U (pu3nyecKkrue CBOMCTBA MPOCTBIX
BEIIECTB — TrajJoOreHoB. XHMMHYECKHE CBOMCTBA Ha IpUMEpPE  XJopa
(B3auMOJEHCTBHE C METaUIaM{, HEMeTa/laMH, IIeJIo4aMu). XJIOPOBOAOPO/I.
ConsiHas KucioTa, XMMUYECKHE CBOMCTBA, IOJIy4YEHHE, NMpUMEHEHHUE. [lericTBue
XJIOpa W XJIOPOBOJIOPOJA HA OPraHMU3M YEJIOBEKA. BakHEWIHne XJIOpUIbl U HX
HaxO0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3MUECKue CBOMCTBA
MIPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAILIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3UUECKHE U
XUMHYECKue cBorcTBa. OKCHABI CE€pbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Quznueckue W XHUMHYECKHE CBOMCTBa (00mIME Kak
MpEACTaBUTENA Kilacca KUCIOT M chenuuyeckue). XUMHUYECKHE PpPEaKIHH,



JeXKalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJIM CEpHOM KUCIOThI, KAUeCTBEHHAs! peaKiys Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ COEIUHEHUM B TpUpoJe. XUMHUUECKOE
3arpsi3HEHUE OKPYXAIOIIEH Ccpellbl COCNMHEHUSMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIC CTENEHU OKUCICHMS. A30T, pacOpOCTpaHEHHE B MPUPO/IE,
bu3nYecKue U XUMUIEeCKue cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
(bu3NYecKre U XUMUYECKHE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
X pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ ToJiydeHue, GU3NYECKUe U XUMUYECKHUE
CBOiiCTBa (00OmMe Kak TMpEeACTaBUTENS Kiacca KHUCIOT W CrHenupuiecKue).
Hcnonp30oBaHWEe HUTPATOB U COJIEM aMMOHHS B KAyeCTBE MHHEPAIbHBIX
ynoopennii. XuMHUYEeCKOe 3arpsi3HEHHE OKPY Kalollel cpeibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI W BoJ0EMOB). Docdop,
aiutoTpornHeie Moaudukanuu (ochopa, GU3MUECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, puznueckue U XUMUIESCKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBLHBIX YAOOPEHHUIA.

Ob6mas xapaktepuctuka s1emMeHTOB [VA-rpynmbel. OcoOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
Moau(dUKalUKM, PpacIpOCTpaHEHHE B TMpuUpoje, (PU3NUECKUe U XUMHUYECKHUE
cBorictBa. Ancopouus. Kpyrosopor yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nUeckue Y XMMHUYECKHE CBOMCTBA, [EHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIy4YEeHHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEeMBbI, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a rinobaJibHOTO TMOTEIJICHUSI KIMMaTa, HTapHUKOBBIM
addekr. YronpHas Kuciaora U €€ colim, uX (pu3ndecKue U XMMHUYCCKUE CBOMCTRA,
nojiydeHrue W mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ncnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIILCKOM
XO35IUCTBE.

[TepBoHa"abHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTWICH, 3TaHOJI, ITTMUEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHble HMCTOYHHMKU YIJIEBOAOPOAOB (yroiab, MPUPOJIHBIA ra3, HEDTh),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUPaX, O€NKax, yriieBoJax — U UX
poJii B JKM3HM 4YeloBeKa. MarepualibHOE €IUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUM.

KpemHuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IIOJy4YEHHE H
npumeHenne. CoenuHeHHs KpemMHHsT B mpuponae. OOmme mpeacTtaBieHus 00
okcuze kpemuus (IV) m kpemHueBoit kucinore. CUIMKATBl, UX UCIOIb30BaHUE B



ObITY, B MPOMBIIIJICHHOCTH. BaxxHeiine cTpouTenbHble MaTepHallbl: KepaMmHKa,
CTEKJIO, 1IEeMEeHT, O0eTOH, eyie300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

M3y4eHHE 00pa3llOB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHUsI, OMBITHI, OTpaKalwmue (QU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEJIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIECHWE ¢ oOpa3laMu XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COeNMHEHUSMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEpUAJIOB), HaOJII0IeHUE polecca oOyTIMBaHUsS caxapa IMoJl JeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Yy4YeHHE XHMHUYECKHMX CBOWCTB
pa30aBIEHHOIN CEPHOU KUCIIOThI, IPOBEICHNE KAaUeCTBEHHOW peaKIuu Ha CyJb(aT-
MOH U HaOIIOJeHHe Mpu3HaKa e€ MPOTeKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBaMM a3oTa, Qochopa W UX COEAUHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpUalIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, MOIyUYeHue,
coOupaHue, pacro3HaBaHWE€ M U3YYEHHE CBOWCTB aMMHUaka, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (Poc]aT-uoH U H3yuyeHUE MPU3HAKOB
UX IIPOTEKAHUsI, B3aUMOJICCTBUE KOHLUEHTPUPOBAHHOW a30THOW KUCIJIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), W3YyUYEHHE MOJEIIEN
KPUCTAIMYECKUX PpEIIETOK anMasza, rpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MPOLECCOM aJCOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEJICHHE KayeCTBEHHBIX peakluii Ha KapOoHAT U
CWJIMKAT-UOHbl W M3YyYEHHE MPU3HAKOB UX MPOTEKAHUSA, O3HAKOMJIEHHUE C
MPOIYKUMEH CHIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl U UX COSIUHCHUS.

MeTtanibl U X COeIMHECHHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi aToMoB. CTpOoe€HHE MeETaJuioB. MeTamnueckas CBs3b U
METaJNIMYEeCKass  KPUCTAUIMYECKas  peleTka.  DJIEKTPOXUMHUYECKUUA  psf
HanpspkeHuil metaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl monydeHus MmetasioB. [loHsTHEe O KOPpO3MM METaNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalnb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY ¥ MPOMBIIIIICHHOCTH.

[I{emouHble MeTaJUIbL: TOJIOkEHUE B [leproauyeckoil cucteMe XHUMHUYECKHUX
aneMmeHToB . 1. Menneneesa, cTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKcuabl U



TUJIPOKCUNIBI HaTpusd MW Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB M HX
COECIUHCHUM.

[IleroyHO3EMENBHBIE METAJIBI MAarHui W KaJdbIU: MOJOXEHHUE B
[Tepuonuueckont cucreMe xumuueckux syemMeHToB [. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
W Kajnplus. BaxHeimue coenuHeHUs Kanblius (OKCHA, THAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHUSI.

AJIFOMHHUH: TI0JIO)KeHUE B [leproinueckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpoeHUE aToma, HaxoXxJaeHue B npupoae. dusnueckue u
XUMHAYECKHE CBOMCTBA aFOMHHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AJTFOMHUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucremMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHME aToma, HaXOXKIEHHE B npupone. PuznuecKkue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCU bl U cou xene3a (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOJTYUYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMH, M3Yy4Y€HHE PE3YyJbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCITOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEM B3aMMOJICHCTBUS OKCHIA
KaJbIIUS W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  MCIIOJIBL30BAHME  BHJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KA4EeCTBEHHBIX PEaKIIM Ha MOHBI: MarHus, KaJibIUs, aJlOMUHMS, I[IUHKA, JKelie3a
(IT) u xenesa (III), mequ (II), HabmrogeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU WOHAMH HATpUs, Kalusigd M KalbIUsi (BO3MOXKHO HCITOJIh30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y THUIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BakHeunmme
METAaJlJIbl U UX COCAMHCHUS.

Xumus M OKpYyKAKOLIAs cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEJIOBEKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorrs npu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XHUMHYECKOE 3arps3HEHHUE OKpYKawIied cpeabl (MpeaenbHas I0myCcTUMAast
KOHIIeHTpalus BemiecTs, aanee — [1/1K). Poias Xxumuu B penieHun 3KOJI0TMYeCKUX
pooIIEM.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpasloB MaTepuaaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEpPHBIE
MaTepuasbl).



Mescnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBsI3ed MpU M3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIHMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W TOHATHUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJISI OTJICTBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYUYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCUPUKaLUs, TMEePUOJUYHOCTh, HAOJIIOEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMapPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIbI.

@dusuka: marepusi, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHI,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, S3JEKTPUUECKUN 3apsll, MPOBOJHUKH,
MOJIYTIPOBOJAHUKH, JUANCKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTANIMUECKas
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
ya00peHust, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHThI, MUTATEIbHbIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpaTbl, TOPHBICE TOPOJIBHI,
M0JIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUA NPOI'PAMMBbI o
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3ybTaThl OCBOCHMS MPOTPaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHUs JOCTHralOTCs B X0/€ OOYy4YEeHHs] XMMHUM B €AUHCTBE Y4YEOHOW U
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COILIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOlIecTBE MpaBWJIaMd M HOpPMaMU T[OBEJIEHHUS M CIHOCOOCTBYIOT Ipolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIINXCS.

JIngyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTb  OOyYaromIMXcCs
PYKOBOJICTBOBATbCS ~ CUCTEMO MO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacuIMpeHue OnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHMA:

IIEHHOCTHOT'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HaCIEIUI0, TOHUMAaHMS 3HAYCHUS] XUMHUUYECKOM HAyKu B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOUW WHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIMTAHMS

NpEACTaBICHUS O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  YYEOHOUCCIEAOBATEIbCKOW, TBOPYECKOM W JAPYrMX  BHAAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBLHOCTH TpHU
BBITIOJTHEHUW Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JJaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aWMOIIOMOIIM B TIPOIECCE OTOW Y4YeOHOW MESITeIbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBO€ TIOBEJEHHWE M IIOCTYNKH CBOUX TOBAPHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEaKivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

NO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC NJisi OOBSCHEHHUS HAOII0JaeMbIX IMPOIIECCOB U SIBJIICHUH,
MO3HABATENIbHOM, MH(POPMAIIMOHHON M YHTATEIbCKOW KYyJIbTYypbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEILHOM pPabOThl € Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYPOH, JIOCTYMHBIMU TEXHUUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOY4YeHHI0O M TIO3HAHMIO, JII0OO03HATETHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOW U HCCIENOBATENIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIE€HHOCTH U YPOBHS OOy4YeHHUS B
JanbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbl 310POBbA:

OCO3HAHWE IIEHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 370pOBBIA 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX NMPUBBIYEK (YHOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOMIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  oOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) Tpy10BOro BoCIIMTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUCHHIO TPodecCcuii U Tpya pa3InyHOTO PO,
YBOKEHUE K TPYyAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ yUETOM JTUMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHONW mpodecCuoHaIbHOM JAESTENHHOCTA U PA3BUTHS HEOOXOAMMBIX YMEHHUIA,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) IK0JIOrHY€eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH 11€JeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, IOHUMAaHHE LIEHHOCTH 3[J0POBOTO U
Oe3omacHOro o0paza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3znyecKkoMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HaHHE IIEHHOCTH COOJIOICHMS
paBu1 0€30IMIaCHOTO MOBEJAEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YIPOXKAOIIUX 3I0POBBIO U KU3HU JHOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMUSI, TOJIydaeMble MPU U3YUYEHUH XUMHH, IJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloled IPUPOIHON CPENOM, I MTOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUSI [IJ100aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel MX pelIeHUsi MOCPEJCTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW U COIMAIIBHOMN TTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaIMETHBIX pE3yibTaTOB BBIAEISAIOT 3HAUUMbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHsS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHMI W3 ATUX NPEeIAMETOB (POPMHUPOBATH MPEICTABIECHUE O LEIOCTHON



HAay4YHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIC NEeWCTBUS (IT03HABATEIbHBIE,
KOMMYHHMKATUBHBIC, PETYyJISITUBHBIE), KOTOpble oOecrneunBaoT (GpopMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO ydeOHOMU
NEeSITETLHOCTH.

Ilo3HaBare/ibHbIE  YHHBEpPCAJIbHbIe  y4eOHbIE

nercrBus ba3oBble 1ornyeckue aeicTBus:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHHUH
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATUSIMHU), UCHOJb30BAThH
MOHSTHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUIS KIacCH(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, N€NYKTUBHbIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI M 3aKIIFOUEHUS;

yMEHHUE TPUMEHATh B TIpoIlecCe€ TO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTa), XUMHUYecKas ¢opMyna W YypaBHEHUE
XUMUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBA3UM U
MPOTUBOPEUHUSI B U3YUAEMBbIX ITPOIleccax U sIBJICHUSX.

ba3oBble uccienoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI A (DOPMUPOBAHUS THUIIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

npuoOpeTeHHe OMbITa 10 TUIAHUPOBAHUIO, OPraHU3AlMUd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJaaTh 3a XOJO0M Mpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €T0 PE3ysbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBO/JIbI T10 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieIaHHOM pabdoTe.

PabGora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMyI0 U3 Pa3HbIX HCTOUYHHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHHUBATh MPOTUBOPEUHUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yYMEHHE NMPUMEHITh Pa3IU4HbIE METOJbl M 3allpOChl MPHU TOUCKE U OTOOpE
UH(GOPMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITTOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0lacTd HUCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX [IOMCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOUPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs UHPOpMALIUU U
WJUTIOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu popMaMu rpaduKy U UX KOMOUHAIMSIMH;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOU W
MCCJIEIOBATENBCKOM NIEATEIHbHOCTH MH(MOPMAIMIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA MU TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEW NPUPOIHON
Cpebl.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe elCTBHUS:

YMEHHs 3aJlaBaTh BOIpPOCH (B XOJ€ Jauajgora U (Wiu) JUCKYCCHM) MO
CYLIECTBY  OOCyXJaeMoW  TeMbl, (OpPMYJIUPOBATH CBOU  IPEJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4K;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJibTaTbl  [O3HABATEIIBLHOU
NEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOIl pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEIBHOM M MCCIEAOBATENBCKOW  JNEATENBHOCTM  IIPU  PELICHUHU
BO3HUKAIOLIUX MpoOJeM Ha OCHOBE YyuyéTa OOIIMX HHTEPECOB U COIJIACOBAHUS
no3unuit (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JEHUCTBUM, ONPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U IpyTHE).

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHMPOBATH,
OCYUIECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTEBHOCTD, BRIOMPATh Hanbosee () PeKTUBHBIC CITOCOOBI pEIIeHUsI yIeOHBIX U
[IO3HABATEIbHBIX 3aJa4, CaMOCTOATEIBHO COCTABIIATh WA KOPPEKTUPOBATH
[PEVIOKEHHBIM  QJITOPUTM JACHUCTBUM I[PU  BBIIOJHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKUUSAX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
UCIIOJIb30BAaTh U aHAJIU3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 005S3aTE€IBLHOTO
CoJlep>KaHMsl, YCTAHOBJIEHHOrO JaHHOW ¢enepasbHOM pabodeil mporpaMMon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAlOIIMMUCS Hay4HbIE 3HAHMS, YMEHHUS U CIIOCOOBI



NeHCcTBUM, crenuduyueckue I8 MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH 10  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEPHpPETAIUH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xonIy o0ydeHus B 8 kjacce mpeIMeTHBIE PE3yIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IMOHSTHH: aTOM, MOJIEKYJIa,
XUMHAYECKUN DIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/HAsT M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCIJIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl PEaKIus, KiIacCU(UKAIUS PEaKIui: peaKinu
COCOVMHEHUS, PEAKLUMU PA3JIOKECHUS, PEAKLUUH 3aMEILICHUs, PEaKINU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM 3P(DEKT peakiui,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJECHTHAs CBS3b,
VWOHHAs CBS3b, UOH, KATMOH, aHWOH, PACTBOP, MAaccoBas JO0Js BELIECTBA
(IpoueHTHast KOHIEHTpAaIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHMYECKMX IIOHSITUA U
MIPUMEHATH T MOHSITHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJB30BaTh XHUMHUYECKYIO CHMBOJIMKY Il COCTaBjieHUsT Gopmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUN;

e OMNpEAENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHECHHSIX,
CTENIEHb  OKWUCIICHHS  DJIEMEHTOB B  OMHApHBIX  COCJMHECHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKON CBsi3M (KOBaJieHTHasT W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cMbicH Ilepuoamueckoro 3akona J[I. WM. Mengeneea:
JEMOHCTPUPOBATh TMMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJOXeHUs B llepnoanueckon cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTraJpo;

e OINWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuogmueckoit
CUCTEMBl XHMMHWYECKUX DJJEMEHTOB: pa3jiMyaThb TMOHSATUS «IJIaBHAsS
noarpynmna (A-rpymnmna)» u «mnodbouynas noarpynna (b-rpynmna)», Mansle u
OOJBIIE TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHhIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa Xxumuueckux osiementoB . .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001ee Yucio 3JIEKTPOHOB
U pacrpeesieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YpPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO0 JJeMeHTa 1o Qopmye
COEIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKUu;

MIPUMEHSTh OCHOBHBIC OIEpAIMM MBICITUTEIBHON JNESATeIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3allUuI0, KiIacCU(pUKAIHIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — /Ui U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUSI — HaOJIOJICHUE, W3MEpPEHHEe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieioBaTh ~ IpaBWJiaM  [OJb30BaHUA  XMMHUYECKOM  TOCYJIOW U
nabopaToOpHbIM  000pYyJIOBaHHEM, a TakXKe TMpaBWiaM OOpalieHust ¢
BEIIECTBAMHU B COOTBETCTBMM C HWHCTPYKIHMSMU TI0 BBIMOJHEHHUIO
7Ta00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3oo00pa3HbIX BeMmIeCTB (BOJOPOAA H KHUCIOPOJA), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KHUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHK U APYTHE).

K xoHily o0ydenus B 9 kjiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSTUM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BaJlEHTHOCTb, SJEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBsI3b, TETUIOBON d(hPeKT
peakIuu,  MOJIb, MOJISIpHBIK  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTHYECKAs] TUCCOLUALNS, PEaKIMd HOHHOTO
oOMeHa, KaTalau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEoOpaTUMbIE pEaKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAKIIUH,
OKWCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
aloTponus, aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJIEHTHAas, MOHHAs,
METaJUIMYECKasi), KpHUCTAJUIMYECKass pEmETKa, KOpPpO3us METAIJIOB,
CIUIABBl, CKOPOCTb XUMHUYECKOM pEaKUuH, MPEAeIbHO JIOMYCTUMAs
koHueHrpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSITH ITU TOHSATHUS MPU ONUCAHUU BEIIECTB U X MPEBPAIICHU;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJII COCTaBJ€HUS (opMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
COCJIMHEHUSX Pa3JIMYHOTO COCTaBa, NPUHAAJEKHOCTb BEHIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUU Mo ¢GopmysaMm, BHJ XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, MOHHAS, METAJUIMYEeCKasl) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMmylie, XapakTep cpeisl B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX COCIMHEHUMU, TUIl KPUCTAJUITMUECKOU
PELIETKHA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIci [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKMCHIBATH W XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanueckoid cUCTEMbl XMUMHUYECKHX 3J€MEHTOB:
pasznuyarh MOHATUSA «TJaBHasg noarpynmna (A-rpynma)» M «mododyHas
noarpynma (b-rpymma)», manbie u OonbIMe TMEPUOABI, COOTHOCHTH
0003HaueHUsl, KOTOpbIE MMEIOTCS B TMEPUOJUYECKON Tabmuie, C
YUCJIIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijpa, oOOIIee 4YHUCIO JJIEKTPOHOB H
pacmpesieieHue MX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH 0OOIIMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MajblX IMepUOOB U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTbI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (MO YUCIy M COCTaBy Y4YacCTBYIOLIMX B pPEaKUuu
BEUIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTEIEHEW OKHUCIEHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OO0IIKME U creuupuyueckne XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CIJOXHBIX BEILIECTB, IOJATBEPKIasi OMNHUCAHUE
NpUMEPaMH MOJIEKYJISIDHBIX W HMOHHBIX YpPaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJIATb YPaBHEHUS AJIEKTPOJIUTHUUYECKON JMCCOIMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS peaKkluid, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOW CBSI3U MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHUTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKIuid;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTECKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO0 JJeMeHTa 1o Qopmye
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

cOOJII01aTh paBuja  IIOJIb30BAHUS XUMHUYECKOH MOCY 10U u
7a0opaTopHbIM  OOOPYJIOBAaHMEM, a TaKXKe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO rasa);

MPOBOAUTh  pEaKIUU, TMOJATBEPKJIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
noau-, kKapOonart-, docdar-, cuiaMkar-, cyiabdar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JEATEIbHOCTH — aHAJIN3
M CHUHTE3, CpaBHEHHE, O0O0OOIIeHNE, CHUCTEMAaTHU3aIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3CH — JJI1 WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HAOJIOZICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8
KJIACC

Ne HaumenoBanue pa3aciioB U TEM IIPOIrpaMMBbI

KoauuectBo yacoB

OnexTpoHHbIe (IIPPOBHIE)

Kontposbnbie [IpakTrueckue o0OpasoBartebHbIE PECYPChI

| paboTsI paboThI
/
il
Pasnea 1. [leppoHadyanbHble XHMHYECKHE TIOHSATHS
1.1XuMua — BaxHast 00J1aCTh €CTECTBO3HAHMS U

N 1 2 [lpe3enranus

MPAKTUYECKOU IESITEILHOCTH YEIOBEKa

1.2BeniecTBa 1 XUMUYECKUE PEAKIINN 1 Ilpe3enranms
Wroro no pasueny
Pa3nes 2. BakHeiimme npeacTaBuTe 1 HEOPraHMYECKHUX BeleCTB
2.1Bo3ayx. Kucnopon. [Tonsarue 06 okcrumax 1 Ipesenranms
2.2Bonopoxa.Ilonsatre o KucaoTax v COsX 1 Ilpe3enrtanmst
2.3Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHMSIX 1 1 Ipe3enrtanms
2.4QcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHUIN 1 1 [lpe3enTanus

Hroro no pazneny

Pasnen 3. Ilepuoanueckuii 3axkoH u llepuoguveckasi cucremMa xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
XuMunueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

3.1Mepuoanyeckuii 3axkoH u [lepuoaudeckas cuctema

xumMuueckux anemenToB JI. . Menaeneena.
(rpoenue atoma

[lpe3enranus

3.2Xumnueckast cBs3b. OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUN

[lpe3enranus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KVIACC

No HanmenoBanue pas3aeiioB U TeM IIPOrpaMMBbl KonngecTBo yacos DnexTpoHHbIe (U(PPOBHIE)
Bcero | KontposbHbie [IpakTnyeckue o0pa3oBaTeNbHbIE PECYPChI
N paboThI paboThI
/
i
Paznen 1. BeniecTBO U XUMHUYeCKHE PeakMu
1.1 | TloBTrOopenue u yriayOyieHHEe 3HAHUN OCHOBHBIX
5 1 IIpesenTanus
paszenoB Kypca 8 kiacca
1.2 | OcHOBHbIE 3aKOHOMEPHOCTH XMMHUYECKHX
. 4 IIpesenTanus
peaxkuuit
1.3 | DnexTpoauTHdecKas TUCCOIHAIUsl. XUMUYECKUE
P A tan 8 1 1 [Ipe3enTanus
peakiuu B pacTBOpax
Hroro no pasueny 17
Pa3nea 2. Hemerasibl 1 UX coeTMHEHUsI
2.1 | OOmas xapakTepUCTHKa XUMHUYECKUX HIIEMEHTOB
4 1 IIpesenTanus
VIIA-rpynnsl. I'anoressl
2.2 | OOmas xapakTepUCTHKa XUMUYECKUX AIIEMEHTOB
- 6 [IpesenTanus
VIA-rpymmel. Cepa u €€ coeTMHeHUS
2.3 | OO0mas XxapakTepucTUKa XUMUYIECKUX IIEMEHTOB
7 1 [Ipe3enrtanus
VA-rpynmnsl. A3ot, hocdop 1 UX COeAUHEHUS
24 | OOmas xapakTepUCTHKa XUMHUYECKUX AIIEMEHTOB
IVA-rpynnel. Yriepoa u KpeMHUH U UX 8 1 2 IIpesenTanus
COEIMHEHUS
Uroro no pazneny 25
Paznea 3. MeTajliIbl M NX COeIMHEHUS
3.1 OO0111e cBOICTBA METAILIOB 4 IIpe3enranys
3.2 | Baxueiimme MeTaIIbI U UX COEIUHEHUS 16 1 2 ITpe3enranms
Uroro no pazneny 20
Pasnen 4. Xumusi u okpy:xaiomnas cpeia
4.1 | BemecTBa U MaTepuaibl B )KM3HU YejlOBeKa 3 [IpesenTanus
Hroro no pazneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Tema ypoxka KonunuecTBo yacos Iara DJIEKTPOHHBIE
Bceero | KontponbHbie [IpakTrueckue W3y4YeH U poBbIe
o paboThI paboTh st 00pa3oBaTeNbHbIC
/ pecypchl
|
1 [Ipenmet xumuu. Poiab XuMuu B KU3HU
1 1 Henmens [IpezenTanus
yejgoBeKka. Tena 1 BemecTBa
2 ITonsiTue 0 MeTOaX MO3HAHUS B XUMHUH 1 1 Henenst [Ipe3enTanms
3 [Tpaktuueckas padota Ne 1 «IIpaBua
a00ThI B Ta0OpaTOpUN U IPUEMBI
p paTop p 1 1 2 Henens [IpezenTanus
oOparieHus ¢ 1a60paTOPHBIM
000pyTI0BaHUEM»
4 Yucteie BemecTBa U cMecu. CriocoObt
o 1 2 Henens [IpesenTanus
pazzieseHust cMeceit
5 [TpakTrueckas pabora Ne 2 «Paznenenue
cMecelt (Ha mpuMepe OYUCTKY ITOBapEHHOM 1 1 3 Henens [IpezenTanus
COJIN)»
6 BxosHOM KOHTPOJIL 1 1 3 Henens
7 ATOMBI 1 MOJIEKYJIbI 1 4 genens IIpesentanus
8 XHUMHYECKHUE 3JIEMEHTBI. 3HaKH (CUMBOJIbI)
1 4 nenens [IpesenTanus
XUMHUYECKHX 3JIEMEHTOB
9 [IpocTeie U C10KHBIE BENIECTBA 1 5 Henensa IIpezenTanus
10 | ATOMHO-MOJIEKYJISIDHOE YUEHUE 1 S Hepnens [IpesenTanus
11 | 3axoH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunyeckas popmyiia. BageHTHOCTb 1 6 Henenst [Ipesenrarus
ATOMOB XMMHUYECKHX JIEMEHTOB
12 | OtHocHUTeNbHAs aTOMHAs Macca.
1 6 "Henens [IpezenTanus
OTHOCHUTENbHAS] MOJIEKYJISIPHAS Macca
13 MaccoBast 10oJIsI XUMHYECKOTI'0 DJIEMEHTA B
1 7 Henens [IpezenTanus
COCJIMHEHUH
14 KonuuectBo BemectBa. Monb. Monsipaas
1 7 Henens [IpesenTanus

mMmacca




IIpooonoicenue

No Tema ypoxka KommuectBo yacoB Jlara DJICKTPOHHBIC
Bcero | Konrpoinbnbie | [lpaktuyeckue W3y4EeH uudposbie
n paboThI paboThI ust o0OpazoBaTenbHbIC
/ pecypceel
I
1 ®duznyueckre U XUMHUUECKHUE SIBJICHHUS.
1 8 Henmensa [IpesenTarus
5 XHUMHYECKash PeaKIus
1 [Ipu3Haku U yciioBUs MPOTEKAHUS
. 1 8 nemens [Ipe3enTarus
6 XUMUYECKUX PEAKIIHIA
1 3aKOH COXpaHEHUs MaCcChl BELECTB.
1 9 Henens [IpesenTarus
7 | XuUMHYECKUE ypaBHEHUs
1 Brruucnenus koauuecTBa, MacChl BEILIECTBA
o 1 9 nenens [Ipe3enTarus
8 110 YPABHEHMSIM XMMHYECKUX peakIni
1 Krnaccudukanus XuUMHYECKUX peaKuit
9 (coenuHEHHUSI, PA3IOKECHHSI, 3aMEILICHUS, 1 10 nenens [IpesenTarus
oOMeHa)
2 | M. B. JJomoHOCOB — yuéHBIi-
0 | osuHuukmoneauct. Odo0mIEeHHE U 1 10 nenenst | IlpeseHTtanus
CUCTEMAaTH3aINs 3HAHUH
2 | KoutponbHas pabota Nel mo teme
1 1 11 genens
1 «BelecTBa 1 XUMHYECKHUE PEAKIIUI
2 | Bosmyx — cmech razo. CocraB Bo3ayxa.
2 Kucnopos — 31meMeHT U IpoCcTOe BELIECTBO. 1 11 venens [IpesenTarus
O30H
2 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
3 KHcnopo/ia (peakluy OKUCIICHUS, TOPEHHUE). 1 12 nepens [Ipe3enTarnust
[Tonsitre 06 okcumax
2 CriocoObl MoTy4YeHus: KUCIIOPO/ia B
4 1ab0paTopur U MPOMBIIUICHHOCTH. 1 12 venens [IpesenTarus
[IpuMeHeHHe KucIopoaa
2 TemmoBoii 3¢ (HeKT XUMUIECKON peaKIHH,
5 TOHATHE O TEPMOXMUMHYECKOM YPaBHCHHH, 1 13 nepens [IpesenTarnmst
9K30- U SHJOTEPMUUYECKHUX PEAKITUSIX
2 TomnuBo (HedTh, yrojab,MeTaH).
(HedTs, y ’ ) 1 13 Henens [IpesenTarus
6 3arpsi3HEHUE
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPAILICHHS




IIpooonoicenue

No Tema ypoxka KonnuectBo yacoB Jlara DJNIeKTPOHHBIC
Bcero | Konrponbhubie | [lpaktuyeckue HU3y4EH uudposbIe

n paboThI paboThI us o0pa3zoBaTeNbHbIC

/ pecypcel

i

2 | Ilpakrtmueckas pabora Ne 3 mo Teme

7 | «llomydyenue u coOupanue KMCIOpoa, 1 1 14 nenens IIpesenranus
HU3yYEHHUE €r0 CBONCTBY

é Eoz[opo;[ — 3JIEMEHT U IPOCTOE BEUIECTBO. 1 14 Henens Tpeserrams

ax0XJIeHHE B IPUPOJIE

2 DuU3NYECKUE U XUMUYECKUE CBOKCTBA

9 | Bomopoxa. [Ipumenenue Bomopona ! 15 nenens HpeserTanus

3 [TonsATHE O KMCIOTAX U COIAX 1 15 nenens [IpesenTanus

0

? Cnioco0bl MoTy4eHust BOJ0poaa B 1 16 Hexens TpeseHTaws
naboparopun

3 [IpakTuyeckas padora Ne 4 o Teme

2 | «llomyyenue u cobupanue BOIOpoO/Ia, 1 1 16 Henens [Ipesenranus
W3Y4YECHHE €ro CBOICTBY

3 MomnsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo 1 17 nenens IIpesenTanus

3

3 Brrancnenus o6b€Ma, KOIMYecTBa BEIIeCTBA

4 rasa 1o ero U3B€CTHOMY KOJINYECTBY 1 17 nenens [Ipe3enranus
BEILECTBA WU 00BEMY

3 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO

5 | peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX 1 18 Henens IIpesenranus
OTHOILIEHUH ra3oB

3 dusnueckiie 1 XUMUYECKHUE CBOMCTBA BOIBI 1 18 Henens [Ipe3enTanus

6

3 CocraB ocHoBanuii. [Tonsitue 06

7 HETHKATOpAX 1 19 Henens [Ipe3enranus

3 Bopna xak pactBoputens. HacellieHHbIE 1

8 HEHACBIIIEHHbIE pPacTBOPBI. MaccoBast 10715 1 19 vepens [IpeszenTanus
BELIECTBA B pacCTBOpPE

3 | Ipaxrtuueckas padota Ne 5 o teme

9 «IIpuroroBiieHrE PaCTBOPOB C 1 1 20 nenens IIpesenTanus
onpeaeIEHHON MacCOBOM J10JIeH




| pacTBOPEHHOTO BEIIECTBA»




IIpooonoicenue

No Tema ypoxka KonnuectBo yacoB Jlara DNEeKTPOHHBIC
Bcero | Konrponbhubie | [lpakTuueckue HA3y4YEH undposbie
n paboThI paboThI us o0Opa3oBaTeIbHbIC
/ pecypceel
i
4 | KontposnbHas padota Ne2 o teme
1 1 20 Henensa
0 «Kucnopoa. Bogopoa. Boga»
4 Okcubl: cocTaB, KjIacCUPpUKaIus
! ’ ucars, 1 21 venens [IpesenTanus
1 HOMEHKJIATypa
4 [Tomy4yenue u XuMHYECKHUE CBOMCTBA
2 | KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 21 Henens [Ipesenranus
OKCHJIOB
4 OcHOBaHHUS: COCTaB, KJIaCCHU(PUKAIINS,
1 22 Henens [Ipe3enTanus
3 HOMEHKJIaTypa
4 [Tony4yeHnue 1 XuMHUYECKHE CBOMCTBA
. 1 22 Henens [Ipesenranus
4 OCHOBaHUI
4 Kucnotsli: cocta, kiaccudukarms
’ uranus, 1 23 Henens [Ipe3entanus
5 HOMEHKJIaTypa
4 [Tonmy4yeHue U XMUMHYECKHUE CBOMCTBA KUCIOT 1 23 Henensa [IpesenTanus
6
4 Comnu (cpennue): HOMEHKIIATypa, CIoCOObI
o 1 24 uenensa [IpesenTanus
7 MOJYyYECHUS, XAMUYECKHE CBOMCTBA
4 | Tlpakrmueckas padora Ne 6. Pemenue
8 9KCIIEPUMEHTAJIBHBIX 3a7au M0 TeMe
p o 1 1 24 venens [Ipesenranus
«OCHOBHBIE KJTACCHl HEOPTAaHUYECKUX
COEIMHEHUI
4 I'enernueckas CBA3b MEXKIY KIIACCAMU
N 1 25 Henens [IpesenTanus
9 HEOPraHWYECKUX COCTUHEHUI
5 O06006111eHre U cucTeMaTU3alus 3HaHUH 1 25 nenens [Ipesenranus
0
5 Kontponbnas padota Ne3 mo teme
" 1 1 26 Henens
1 OcCHOBHbIE
KJIACChl HEOPTaHUYECKUX COCAMHEHUI"
5 [TepBbie MOMBITKH KIacCUPUKAIII
2 | XUMHYECKMX DJIeMeHTOB. [ToHsATHE O 1 26 Henens [Ipe3enTanus
rpy1max
CXOJIHBIX JIEMEHTOB




Oxonuanue

No Tema ypoxka KomnuectBo yacoB Jlara DNEKTPOHHBIC
Bcero | Konrponbhbie | Ilpaktuueckue HA3y4YEH uudposbIe

n paboThI paboThI ust o0Opa3zoBaTeNbHbIC

/ pecypcbl

I

5 [Iepuonnueckuit 3akoH u [lepuoauyeckas

3 cucTeEMa XUMHUYECKUX DJIEMEHTOB 1 27 uenens [Ipesenranus
J.N.MenneneeBa

5 [Iepuobl, TpyIIIBI, TOATPYIIIIBI 1 27 venens [Ipe3enranus

4

g I(/ZITpoeHHe aToMoB. CocTaB aTOMHBIX SIIEP. 1 28 Hexens Mpeserrams

30TOIIBI

5 CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB

6 | snementoB [lepuomudeckoii cuctemsr J1. 1. 1 28 Henens [Ipe3enTarnus
MengeneeBa

5 XapakTepucTuka XUMHUECKOTO 3JIEMEHTa 110

7 | ero mosnoxenuio B [leproaidaeckoii cucreme 1 29 wenens | Ilpesentauus
.
. Menneneesa

g 3nauenue [lepuoandeckoro 3akoHa s 1 29 Hexens Tpescrramn
pPa3BUTHUS HAYKU U MIPAKTUKU.

g DIEeKTPOOTPULIATETLHOCTh ATOMOB 1 30 Hexens Mpeserrams
XAMUYECKHX DJIEMEHTOB

6 HMounnas xumuyeckas CBI3b 1 30 menens [Ipe3enTanus

0

6 KoBaneHnTHas nossipHasi XMuMH4YECKas CBS3b 1 31 wenens [IpesenTanus

1

6 KoBaneHnTHas HenossipHas XUMUYECKas CBSA3b 1 31 Henmens [IpesenTtanus

2

6 CrelneHp OKUCIECHUS 1 32 Hemens [Ipe3enranus

3

6 OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 32 wenens [Ipe3entanus

4

6 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 33 umenens [Ipe3enTarnms

5

6 | KonrponbHas padota Ned o teme «CTpoeHue

1 1 33 gHenens
6 aroMa. XMMHUUYECKAs CBI3b»




PesepBubIil ypok. O6001IEeHNE U
cHCTEeMaTH3allus 3HAaHUN

34 uenens

IIpesenTanus

PesepBubIil ypok. O6001IEeHNE 1
cucTEMaTH3aIus 3HaHUI

e lio Y EN e

34 genens

[IpesenTanus
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9 KJIACC

Ne Tema ypoka KonngecTBo yacos [Hara DNeKTpOHHBIE IH(PPOBHIE
Bcero | Konrponbhubie | IlpakTuueckue U3y4eH oOpa3oBaTenbHbIC
I paboThI paboThI us pecypceel
/
i
1 [Tepuonnueckuii 3akoH. [lepuoauueckas IIpe3enranms
cUCTEMa XMMHUYECKuX 351eMeHToB []. U. 1 1 Henenst
MeHieneeBa
2 3aKOHOMEPHOCTH B U3BMEHEHHH CBONCTB
XUMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 | nenens | Ilpesenranus
MIEPHOIOB
3 Knaccudukanus u HomeHKIaTypa
HGOpI‘aIflil)/IIIGC];I(I/IX BEILECTB P I 2menens | Tpesenaums
4 Bunpl XuMHUYeCKOU CBSI3U U THUIIBI
KPUCTAJUIMUECKUX PEHIETOK I 2mepens | Tpesenaus
5 Kontponbnas padora Nel mo teme
«IToBTOpenue n yriayOaeHue 3HaHUIA 1 1 3 Hexpens
OCHOBHBIX Pa3/esioB Kypca 8 Kiaccay
7 [ToHsiTE O CKOPOCTH XMMUYECKOUN peaKiivH.
IIoHsiTHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1 4 wenens | Ilpesenranus
peakuusax
8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@akTopsl, BIHMSOLIME Ha CKOPOCTE 1 4menems | Tipeserraman
XUMUYECKON PEAKLUHU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIIH 1 5 Henensa [Ipe3enrtanus
1 Teopust 37EKTPOTUTUYECKON AUCCOLUALINH.
0 CI/IJ‘III)>HLIG u cﬁﬁme 3J'ICKTpOJ'IfITI:I o ! >uepemt | IpesenTanus
1 HNouHble ypaBHEHUS peaKInil 1 6 nenensa | Ilpesentanms
1
1 XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
2 B 1 6 "Hemens [Tpe3enranms

CBETe MpECTaBICHUI 00
DIICKTPOJIUTUYCCKOM AUCCOLHAIIUH




IIpooonoicenue

No Tema ypoxka KommuectBo yacoB Jlara DNEKTPOHHBIC
Bcero | Koutponbnsie | Ilpaktuueckue W3Yy4YeH undpoBbIe

n paboThI paboThI ust o0Opa3zoBaTeNbHbIC

/ pecypcebl

I

1 XUMHUYECKUE CBOMCTBA COJIEN B CBETE

3 MIPEJICTABICHHUIA 00 JIEKTPOITUTUIECKOM 1 7 Henens [Ipe3enranus
JMCCOLMALAN

1 [TonsTue o ruaponuse conen 1 7 Henens [Ipe3enranus

4

1 O00011eHrEe U cUCTEMAaTU3aLUs 3HAHUI 1 8 Henensa [Ipesenrtarnus

5

1 [Ipaktuyeckas padora Ne 1. «Pemenue

6 SKCTICPUMEHTAIILHBIX 331249 1 1 8 menens | IpesenTanus

1 Konrtponsnas padora Ne2 o teme

7 «ONeKTpoInTHYECKast 1 1 9 Henena
nucconuanua. XuMudecKue
pEeaklMU B pacTBOPAX»

1 OO61ast XapakTepUCTUKA raJlOr€HOB.

8 XHUMHYECKHE CBOMCTBA HA MPUMEPE XJIopa 1 menemt | IpeserTausi

PpUMEDP P

1 XnopoBogopoa. CosisiHast KUCIIOTa,

9 XMUMHUYECKHE CBOMCTBA, 1 10 venensa | IlpesenTarmst
MOJTyYEHUE, IPUMEHEHUE

2 | IIpaxTtnueckas padora Ne 2 o teme

0 «ITomy4enne COnTHON KUCIOTHI, U3y4eHHUE €€ 1 1 10 nenens | IlpesenTanus
CBOMCTB)

2 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX

1 peaKuuid, €CJIM OJJMH U3 PEArcHTOB JaH B 1 11 nenensa | IlpesenTanust
M30BITKE

2 | OO0mas xapakTepucTuka 3JeMeHTOB VIA-

2 1 11 venens | Ilpesenrtanus
TpyIbl

2 AnnoTponHbie MOIUGUKAITIN CEPHI.

3 Haxoxnenue cepsl U €€ COeTMHEHUH B 1 12 wenenst | Ilpesentamus
npupoje. XuMHUYECKHE CBOMCTBA CEphbl

2 CepoBoaopon, CTpoeHHe, (dbuznveckue u 1 12 neniens | Tlpesenrams

4 XAMWYECKHE CBOWCTBA




W

Oxcunpl cepbl. CepHast KUCIIOTa, (GU3UYECKHE
1 XUMHUYECKUE CBONCTBA, IPUMEHEHHE

13 menens

[Ipe3enranus




IIpooonoicenue

No Tema ypoxka KonnuectBo yacoB Jlara DEKTPOHHBIC
Bcero | Konurponbubie | Ilpaktuueckue HA3y4YEH undposbie
n paboThI paboThI us o0Opa3oBaTeNbHbIE
/ pecypceel
i
2 | XuMHYeCcKHe peakiliu, JSKaIIue B OCHOBE
6 | NPOMBIIUIEHHOTO CIOCO0a MOTYYEHUS CEPHOM
1 13 nenenst | Ilpesenranus
KHUCJIOThI. XMMHYECKOE 3arps3HEHUE
OKpYKaroIIEeH Cpeibl COCTMHEHUSIMH CEPhI
2 Brrunciienue MaccoBoil J0JIA BBIXOA
1 14 nenenst | Ilpesenranusl4
7 NPOIYKTa peaKIUn
2 OO6m1as xapakTepucTUKa 3JIEeMEHTOB V A-
8 rpymmsbl. A30T, paclipOCTPAHEHUE B IPUPOJIE, 1 14 nepens | IlpeseHrauus
(hu3HYecKre U XUMUIESCKUE CBOHCTBA
2 AMMHak, ero Gpu3ndecKue U XUMHUIECKHE
o 1 15 nepens | Ilpesenrauus
9 CBOMCTBA, MOJIyYEeHUE U MPUMEHEHUE
3 [IpakTrueckas padota Ne 3 o Teme
1 1 15 nepens | Ilpesenrauus
0 «lITomydyenre amMmmuaka, U3y4eHue ero
CBOMCTBY»
3 A30THas KucoTa, e€ pusnyeckue u
. 1 16 nenens | IlpeseHtanus
1 XUMUYECKHE CBOMCTBA
3 Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B
2 | KayecTBE MMHEPAIBHBIX yI0OPEHHIA.
P yAOOP . 1 16 nenenst | IlpeseHranus
XHMUYECKOe 3arpsi3HEHUE OKpYy Karolen
Cpeibl COeIMHEHUSIMU a30Ta
3 docdop. Oxcun pochopa (V) u pochopnas
3 | kwucnora, GU3HICCKHE U XUMHICCKHUE 1 17 nenensa | IlpesenTtanms
CBOICTBA,
TIOJTYYCHUE
3 | Hcnomb3oBanue GpochaToB B Ka4eCTBE
4 | MuHepaIbHBIX YI0OpeHHi. 3arpsi3HEHHE 1 17 nenensa | Ilpesentanus
IPUPOIHOI cpeabl hocharamu
3 VYrnepon, pactipocTpaHeHHE B IPUPOEC
POZL, pactipocip P poze, 1 18 nepenst | Ilpesenrauus
5 (bu3nyecKre U XUMHUYECKUE CBONCTBA
3 Oxkcunpl yraepoaa, Gpusndeckue u
6 XUMUYECKHE 1 18 nenenst | Ilpesenranms




CBOICTBa. DKOJIOTHYECKUE TPOOIEMBI,
CBsi3aHHBIE ¢ OKCHIOM yriaepona(lV)




IIpooonoicenue

No Tema ypoxka KonnuectBo yacoB Jlara DJNIeKTPOHHBIC
Bcero | Koutponsnsie | [Ipaktuueckue HA3y4YEH uudposbIe
I paboThI paboThI us o0Opa3oBaTeNbHbIE
/ pecypcebl
I
3 VYrosbHas KUCIOTA U €€ COIU 1 19 nenensa | IlpesenTanus
7
3 [Ipaktuyeckas padora Ne 4 o Teme
8 "ITosryyeHue yrieKkucioro rasa. 1 1 19 nepens | Ilpe3entauus
KauectBennas
peakius Ha KapOoHaT-HoH"
3 [lepBoHayabHbIE MOHATUS 00 OPraHUYECKUX
9 | BemecTBax Kak O COEIMHEHUSAX yriaepoaa I 20 nepens | IpeseHTanus
4 Kpemnnii u ero coequHeHus 1 20 wepensa | Ilpesentauus
0
4 | TIlpaktuueckas padora Ne 5. Pemienue
1 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 1 21 nenens | IlpeseHtanms
«Baxuelme HeMeTaJUIBL U UX COSTUHECHUSD)
4 | KontposnbHas padota Ne3 o teme
o 1 1 21 nenens
2 «BaxxHelnme HeMeTaulbl M UX COeITMHEHUS
4 OO6m1as XxapakTepuCTUKa XUMHUECKUX
3 JJIEMEHTOB — METaJUI0B. MeTayuinyeckas
1 22 wepens | Ilpesenranus
CBSI3b U METAJUIMYECKAsl KpUCTAILTUYECKas
peméTka.
Pu3nyecKre CBOMCTBA METAJIIIOB
4 XHWMHYECKHE CBOMCTBA METAJIOB.
4 ONEKTPOXUMHUYECKUN DSl HAIPSDKEHUI 1 22 wenensa | llpesenTanus
METaJJIOB
4 OO6mmue crnocoObl MOTYYeHHs] METAIIOB.
5 CrniaBbl. BerunciieHus mo ypaBHEHUSIM 1 23
N Henens | Ilpesenranms
XUMUYECKUX PEaKLUi, €CIIH OJUH U3
peareHTOB COJIEPXKUT MPUMECH
4 [TonsiTHE O KOPPO3UU METATIIOB 1 23 venens | IlpeseHrtanmst
6
4 [I{enouHbIe METAILIBI 1 24 wepensa | Ilpesentauus
7
4 OKcubl ¥ THAPOKCUIBI HATPUS U KaJTUsI 1 24 nepens | Ilpesenrauus




H_[eJ'IO‘-IHOSGMeJ'H)HLIe MCTaJJIbI — KaJ'IBI_II/Iﬁ n

8

4 25 nenens | IlpeseHTarusg
9 Maraui A\ p 11

5 Baxueiinme coeTMHEHNS KaJIbIIUI 25 nenens | IlpeseHrtanmst
0

5 O00011eHre U cUCTEMaTU3aIINs 3HAHUHA 26 venens | Ilpesentanus
1




IIpooonoicenue

No Tema ypoxka KomnuectBo yacoB Jlara DNEeKTPOHHBIC
Bcero | Konrponbhbie | I[lpaktuueckue HU3y4EeH undposbie
n paboThI paboThI us o0pa3zoBaTeNbHbIC
/ pecypcel
i
5 JKécTrocTh BOJBI U CLIOCOOKI €€ yCTpaHEeHUS 1 26 nenensa | IlpesenTanus
2
5 [Ipaktuyeckas padora Ne 6 o teme
3 MK ECTKOCTE 1 1 27 wenens | Ilpesentarus
BOJIBI U METOJIbI €€ yCTpaHCHHS"
5 AJToMUHIN 1 27 wenens | Ilpesentamus
4
5 AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA 1 28 venenst | Ilpezentarus
5
5 Keneso 1 28 nepensa | IlpesenTanus
6
5 Coenunenus xenesa (II) u xenesa (I11) 1 29 wenensa | IlpesenTanms
7
5 O00011eHrEe U cUCTEMAaTU3aIIMs 3HAHUHA 1 29 wenensa | IlpesenTamms
8
5 | Ipaxrtuueckas padota Ne 7. Pemenne
9 | oKCIepUMEHTAIBHBIX 3a/ay 110 TEME 1 1 30 menens | Ilpesentauus
«Baknelie MeTauibl ¥ UX COSTUHEHHSD)
6 | BbruncieHus Mo ypaBHEHUSAM XUMHUYECKUX
0 | peaxrmii, ecii OJMH M3 PEareHTOB JIaH B 1 30 nenens | Tpeserramms
M30BITKE WU COJEPKUT TPUMECH.
Brruncienus MaccoBoOi 1OJIH BEIXOJA
MIPOJYKTA pEaKkiuu
6 O00011eHrEe U cUcTEMaTU3aLMs 3HAHUHA 1 31 wenens | Ilpesenranus
1
6 | KoutponpHas pabota Ne4 no teme
o 1 1 31 "wenens
2 «Baxueriume
METaJUIbl U UX COCTUHEHHSD
g BemectBa 1 Matepuaisl B IOBCEAHEBHOM 1 32 nexens | Tipeserranus
KU3ZHU
YeJI0OBEKa
6 XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEN CPEJIbI 1 32 wepens | Ilpesenranus




4

6 Ponb xumum B pemieHnr mpo0IeM dKOJIOTHH 1 33 menens | Ilpesenrtanus

5

2 PesepBHBIit ypoK. O606}H€HI/IC u 1 33 menens | TIpesentamus
CUCTEeMAaTH3allNs 3HAHUI

g PesepBHBIit ypoK. O606}H€HI/IC u 1 34 nexens | Tlpeserramus
CUCTEeMAaTH3allls 3HaHUI

g PesepBHBIit ypoK. O606}H€HI/IC u 1 34 nexens | Tlpeserramus
CUCTEeMAaTH3allNs 3HAHUI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. Xumus, 8 xmacc/ Pymuruc T.E., ®empaman @.I., AxnuonepHoe
obmectBo «M3naTensctBO «IIpocBeiienne»
. Xumus, 9 xwmace/ Pymutuc [.E., @enpaman @.I., AxuuonepHoe

obmectBo "U3narenscTBo "lIpocsenienue”
METOAUYECKUE MATEPUAJIbBI 1JISI YUUTEJIA

o COopHuK 3aauy U ynpakHeHW 1o xumuu: 8 kjacc/ Psa6oB M.A.,
N3paTenbCcTBO «IK3aMEH

o 3auetHbie paboTel Mo xumun: 8 kiacc/ boporckux T.A., M3narenscTBO
«IK3aMeH»

o KonTponbsHbie 1 mipoBepouHbie paboThl Mo xumuu: 8 kiacc/ [llunmapesa
I'.A., JaBbimoukuna C.B., U3aaTenbCTBO «DK3aMEH»

o Xumus. 8 Kacc: nmoypouHsle mianel no yueonuky I'.E. Pymsutuca, ®@.I'.
denpamana/ Kasasesa M.B, M3nateabcTBO « YUUTENL)

o 3auetHbie paboTel o xumun: 9 kmacc/ boposckux T.A., U3mparenscTBo
«IK3aMeEH»

o Xumus. 9 knacc: nmoypounsle miansl no yueonuky I'.E. Pymsutuca, ®@.I'.
®denpamana/ Kasasesa M.B, M3nateabcTBO « YUUTENL)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

J Nudoypok. URL: https://infourok.ru/
. Poccuiickas snekrponnas mkona. URL: https://resh.edu.ru/




['yokoBa Ornbra
degopoBHa
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