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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 001IEero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuu NOa€T MOPEACTaBICHUE O IEJsAX, OOIIeH CTpaTteruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEJILHOM JI€ATEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEILIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATILHBIX M HCCIEAOBATEIIbCKUX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJISIETCS  NEeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3axkona /1. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amava y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHYECKHUX PEaKIHii, B (OpMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHnue o0meld (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

B cooTBeTcTBUM CO CIEM(PHUKON MIKOIBI-HHTEPHATA, HEKOTOPHIE TEMBI Kypca
XUMUHU TPEOYI0 KOPPEKTUPOBKHU.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111ero o0pa3zoBanus, coctaisieT 204 yacos: B § kiacce — 68 yacos (2
yaca B HejAenwo), B 9 kiacce mepBoro roga oOydeHus — 68 yacoB (2 yaca B
HeJeN0), B 9 Kilacce BTOpOro roja o0ydeHus — 68 yacoB (2 yaca B HEJEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOax Mo3HaHMS B XUMHUH. UMCThIE BeHIECTBAa U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBaHUE, AUCTHLIAIMA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3yueHue B3aumojneicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHCIOTHI,
KHUCIIOT C MeTa/llaMH, pPEaKluid HEeUTpamu3aluu, MOJy4eHHE HEePaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJIHOTO METajula APYTMM U3 PAacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEHUHM XMMHHM B 8§ Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHUH, SIBJSIOMUAXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PAJANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYECKUMN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIacC MepBOro roja o0y4eHus

Iepuoanuyecknit 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

XuMusi — BakHas 00J1acTh €CTECTBO3HAHUS M MPAKTUUECKOW JEATEIbHOCTH
yesoBeKa. BemecTBa 1 XUMUYECKHE pEeaKIUun

Baxxneinmme nmpeacTaBUTEN HEOPTaHUYECKUX BELIECTB

OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTNHEHUI

[TepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [leppoanyueckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KoporTkomepuonnas u  JIuHHOTNEpUoAHas  (OPMBI
[Tepuoanueckon cucrtembl xumuueckux 3neMeHToB [l. 1. MenneneeBa. [leprobl



u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M30oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenngeneeBa. XapaKTepUCTUKA XHMHUYECKOTO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUSI pajiuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyINaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. . . MenneneeB — y4€HbIM U
Tpa)KJaHVH.

Xumuyeckass cBaA3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DONEeKTpOOTPUIATENBHOCTh XMUMHUYECKHX 3JIeMEHTOB. HMoOHHass cBs3b. TuUMbl
KPUCTAJUIMYECKUX  PELIETOK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT THUIIA
KPUCTAUINYECKOU PEIIETKU U BUJIa XUMHYECKOM CBSI3U.

Crenens okucnenus. [Ipoueccel OKUCIEHNS U BOCCTAaHOBIICHUS. OKUCIUTENN
M BOCCTAaHOBHUTENU. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUMU, JICKTPOHHBIN
OallaHC OKMCIUTEIbHO-BOCCTAHOBUTENHHOM peakiuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUHUM C  HMCIOJIB30BAHHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX — PEaKLUN
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

BemecTBO ¥ XMMHUYECKasl peaKUMs

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3(dekTy, 1o
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX 3JIEMEHTOB, N0 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonel. MexaHu3M AuccoLMalyy BELIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenens auccornyanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.



Peakuuu nonHOro oOMeHa. Y cioBusl MPOTEKaHMs PEaKIil HOHHOTO OOMEHa,
MOJHbIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM ¥ COJEM B CBETE€ MPEACTAaBICHUNW 00 DJICKTPOIUTHUECKON
nuccounanu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJTHOCTH
pacTBOpOB BEUIECTB, MpolLEecca AUCCONUALMM KHCIOT, WIEIOYEed U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKM  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocaaka, BBIJIEJICHHE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peaklMHu pa3yIoKEHHs, COCUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pElICHUE
AKCTIIEPUMEHTABHBIX 3a]1a4.

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAITBI.

dusznka: marepusi, aTroM, O>JECKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUM 3apsii, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKas
pemeéTka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHMIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
ya00peHusl, MUKPOAJIEMEHTBI, MaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOPHbIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



9 KJIACC BTOpOro roxa o0y4eHust

HemeTtanibl 1 ux coeiuHEeHUs

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N. Menneneera. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX IJIEMEHTOB
nepBeIX TpEX mnepuonoB. Kiaccudukanus U HOMEHKIATypa HEOPraHUYECKHUX
BEIECTB. BUIbI XUMHYECKON CBSI3M U TUIIBI KPUCTAIIMYECKUX PEMIETOK

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3anueckre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKME CBOWMCTBA Ha MpUMeEpe  XJopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKUE CBOMCTBA, NOJy4YE€HHE, NMpUMEHEHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeIOBeKa. BaxxHeumme XJIopuabl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHYECKHE U
XUMHUYECKue cBOMCTBA. OKCHUIIBI Cepbl KakK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTta, (QU3HYECKME M XUMHUYECKHE CBoiicTBa (oOmme Kak
NPEeACTaBUTENS Kjacca KHUCIOT U crnenudpuyeckue). XHUMHUYECKHE PEaKIHH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kKucaoThl. CoJIM CEPHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIHs Ha
cynb(dar-uon. HaxoxneHnue cepbl W €€ COCNMHEHMA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIed Cpellbl COEIMHEHUSIMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUSA. A30T, paclpocTpaHEeHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. KpyroBopot a3ora B nmpupone. AMMuax, ero
(bu3MYecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHre. Cou aMMOHMS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THasl KHUCIOTa, €€ MOoJiydeHHe, (PU3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U Crenu(puiecKue).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHnil. XuMu4eckoe 3arpsi3HeHHe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHWE BO3Ayxa, MOYBBI W BoaoéMmoB). docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKre U XUMHICCKHAE CBOMCTBA,
nosyaerue. Mcnons3oBanne GocdaTtoB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.



OOmas xapaktepucTtuka 31eMeHTOB |V A-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yraepona (IV), rumoreza rno0GanbHOTO TOTEIUICHUS KIMMaTa, IMTapPHUKOBBINA
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
nojyueHue U npuMmeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, O€lKax, yriieBojax — U ux
poJii B OKM3HM 4YeJloBeKka. MarepuaribHOE€ €IWHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs o0
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKATHI, UX UCIIOJIb30BaHUE B
ObITy, B MIPOMBIIIUICHHOCTU. BakHeiilne CTpoOUTENbHbIE MaTepHalbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloreHOB M WX COEJUHEHHUM (BO3MOXKHO MCIIOJIb30BAHHE BUJICOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHOM peakIuu Ha cyJbdar-
WOH W HaOJIOJICHWE Mpu3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHECHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacro3HaBaHWE W M3YYCHHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-woH n M3ydeHHne NMpHU3HAKOB



UX IPOTEKaHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIIen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJVIEKMCJIOrO ra3a, IpOBEJICHHE KauyeCTBEHHBIX pEakUuid Ha KapOOHAT W
CUJIMKAT-UOHBl W W3yYECHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl M UX COCIMHEHUS».

MeTaJibl 1 KX COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux nonoxeHus B llepmomgmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraudeckas CBsi3b U
METAJUIMYECKAasl ~ KPUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTauioB. OU3NYecKne U XMMUYECKUE CBOMCcTBa MeTaiioB. O01mue
CHocOoObl TONy4eHUs] MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[I{eouHble METAJLIBL: IMOJOXKEHUE B lleprogudeckoil cucreMe XUMHUYECKHX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCIMHEHUM.

[Ilenouyno3eMenbHblE  METAUIBI MAarHMM W KaJbLUUW: TIOJIOKEHUE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseilmme coeauHEHUS Kaiubldsg (OKCUJ, THUIPOKCHI, COJIH).
’KécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMUHUSL.

Kenezo: monoxenue B [leppoanyeckon cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIOB M CIUIaBOB, HMX (U3HYECKUMU
CBOMCTBAMH, M3yUYECHHE  PpE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOMKHO



UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOECHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbUS W HATpUsl C BOJAOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOWCTB XECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJICOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), mexu (11), HaOmOACHME W ONMCAHUE MPOIIECCOB OKPANTUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kalaus M KainbUusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THAPOKCHU/IA IIMHKA, pEelIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Bakuenme
METaJUIbl U UX COCAUHECHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtBa m marepuansl B IIOBCEAHEBHOW JXU3HM YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKaroleh cpenbl (MpefenbHas IomycTUMas
KOHLeHTpanus BewecTs, aanee — [IJIK). Pons XxuMun B pemieHnn 3KOJ0ruyecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpEeAMETHBIX CBS3€M NP HM3yYEHWH XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAayUHbIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, Kiaccu(uKaluusg, NEpUOJAUYHOCTb, HaOIIOACHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsid, MNPOBOIHUKH,
NOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemeéTKa, CruiaBbl, (PU3MYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoMHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBICE TOPOJIHI,
M0JIE3HBIE UCKOIIAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pPE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONIEHUs TIpaBUI OE€30MacHOCTH TPH OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON npo(eCcCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHHsI PYKOBOJACTBOBAaTHCA MM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLMKII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMA XUMHUYECKHUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUS (MIPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECI0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJICTaBIATh  MOJYYEHHBIE  pe3yJbTaThl  IO3HABATEJIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb, XUMHYECKAs peaKius, Kiaccupurarus
peaKiui: peakluu COCIUHEHMS, PEaKIUU Pa3JIO0KEHUS, PEeaKIuu
3aMENICHMs, peakluu OOMEHa, 9K30- U HHIAOTEPMUYECKUE PEaKIUu,
TersioBol  3¢h(dEeKT peakuuu, pacTBOpP, MaccoBas JOJi1 BEIIeCTBa
(mpolieHTHAas! KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e OIpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIIMHECHUSIX,
CTENICHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam,

e PpACKpBIBATh CMBICJI 3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTaJIpo;

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHUE CBOWCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e BBIUKHCIISITh OTHOCUTEJIBHYIO MOJEKYJISIPHYIO U  MOJIIPHYIO MAaccChl
BEIIIECTB, MACCOBYIO JIOJII0O XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHs, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

e MPHUMEHATH OCHOBHBIE ONEPAIMU MBICIUTEIBHOU NESITEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEeMaTH3alMIo, KiIacCU(HUKAIHUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAONIOJCHHUE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CIeoBaTh  TpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyAOd |
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pacTBOPOB C ONMPEACITEHHON MACCOBOM JOJEHW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xoHiy oOydeHuss B 9 Kjacce mepBOro roga o0y4eHHsl IPCIMETHBIC
pe3ynabTaThl Ha 0a30BOM YypPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
OoOy4Jaronmxcs YMEHUM:

pacKpbIBaTh CMBICH OCHOBHBIX XUMUYECKUX MOHSTUN:
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCJIECHUS, SIAPO aToMa, AJIEKTPOHHBIN
CJIOM aToma, aToMHasi OpOUTallb, pagUyC aToMa, XUMHUUYECKas CBS3b,
MOJIsIpHAsl M HEMOJISIpHAsT KOBAJIEHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KATHOH,
aHUOH;

ONpENENATh BHUJ XUMHUYECKOM CBs3u (KOBajJeHTHasT ¥ HWOHHas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cMmbici [lepmogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB OT UX MOJIokeHus B [leprnoanueckoit cucreme;
ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogmdeckoit
CUCTEMbl XUMUUYECKUX IJIEMEHTOB: PA3JINYaTh MOHATHUS «TJIABHAS MMOJTPYIIa
(A-rpynma)» u «mobounas moarpymnma (b-rpynma)», manble u OoJbiIne
NepuoAbl, COOTHOCUTH OOO3HAUYEHHS, KOTOpPhIE HMEIOTCA B Tabule
«llepuoanueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB
(coctaB m 3apsin siapa, obIee YUCIIO JIEKTPOHOB U PACTIPEICICHHE UX 10
AIIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOpPraHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEII[ECTB, M0 TETIOBOMY (D PeKTy);

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XUMHUUYECKHUX TMpEeBpalicHud B
Pa3JIMYHBIX YCIOBUSIX;

COCTaBIISAITh ~ YPABHEHUS  DJIEKTPOJUTUYECKON  JUCCOLMALMUA  KHUCIOT,
HIEJIOYEN U COJIEW, TOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMHA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMINX  CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KIACCOB;

e TPUMEHATH OCHOBHBIC OIEPAITUU MBICIUTEIHLHON NEATCILHOCTH — aHAIIN3 |
CHHTE3, CpaBHEHHE, O0O0O0OIIeHNEe, CHCTeMaTH3alnl0, KIacCU(PUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CIICJICTBEHHBIX CBS3€H — JUIsi WM3YYCHHS] CBOWCTB
BEIIECTB ¥ XUMHUYECKUX PEAKIIN, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS
— HabIoIeHne, M3MEpPEHNe, MOJICITUPOBAHKE, DKCIICPUMEHT (peaabHBIM U
MBICJICHHBIN );

K koniy oOyuenuss B 9 kJjacce BTOPOro roga o0y4eHHS NPEIMETHBIC
pe3ynbTaThl Ha 0a30BOM YypOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
0Oy4Jaronuxcs yMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUI: aJIOTPOIHS,
aM(OoTepHOCTh, KOPPO3UsI METAJJIOB, CIUIaBbI, MPEACIbHO AOMyCTUMAs
xoHueHTpaus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSIThH 3TU NOHATHS MPU OMKMCAHUU BELIECTB U X MPEBPAILICHUII;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e XapakTepu30BaTh (OMHUCHIBATH) OOIMIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OIKHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

e PACKpBIBATh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHMSI SJIEKTPOHHOTO OajaHCca 3THX PeakUuid;

e TMPOTHO3UPOBATH CBOICTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  mocynol  u
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMUA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TMOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJICKHUCIIOTO rasa);

e TMPOBOJIUTH  pEaKIMH, TOATBEPKAAIOIINEC  KAauyeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHI-UOHBI,
KaTUOHBbl AaMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

e TMPUMEHATh OCHOBHBIC ONEPAIMU MBICIUTEIBHOU NESATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC



MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlWid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
JuaekTpoHHbIe (UU(pOBbHIE)
KoumnuectBo yacos o0pa3oBaTe/ibHbIE PeCypchbl
Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n NPOrpamMMbl
Kontpoabusbie  IIpakTuueckue
Bcero
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS 7 1 bubmuoreka [JOK
' Y MIPAKTUYECKOU JIESITENIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 BemecTBa 1 XuMu4uecKkue peakmuu 19 1
B peakl https://m.edsoo.ru/7f41837c
Hroro no paszneny 26

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

bu6mmoreka [JOK
2.1 K T 1
AICTIOPON. = OPeKK® 6 https://m.edso0.ru/7f41837¢
bu6mmoreka [IOK
2.2 B . 1
OA0POA 3 https://m.edso0.ru/7f41837¢
bu6mmorekxa [OK
2.3 Bona. Pacreoper. 8 . . https://m.edso00.ru/7f41837c
2.4 KonndecTBeHHBIE OTHOIIEHHS B XUMUH 5
55 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 19 1 bubnuorexa [IOK
' COeIMHEHU N https://m.edso00.ru/7f41837c
Hroro no pazneny 41
PeszepBHOE Bpems 1 bubmmorexa [TOK

https://m.edsoo.ru/7f41837c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

9 KJIACC nepBoro roga ody4eHus

HaumenoBanue pa3aesioB U TEM IIPOrpamMmabl

68

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. [lepuoauyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 3j1ementoB /. . MenneseeBa. CTpoeHue aTOMOB.

Xumun4ieckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

11 [ToBTOpEHME U yriyOiieHne 3HaHUH OCHOBHBIX 8 1 bubnmnoreka HOK
pazzenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12| cammonn rommeosa o LT 14 : bubmiotexa LIOK
Meriereesa. Crpoeie aToma https://m.edso0.ru/7f41837c
13 Xumuueckas cBsizb. OKMCIUTEIBLHO- 29 1 bubmuoreka [{OK
BOCCTAHOBUTEJIBLHBIE PEAKIUN https://m.edsoo.ru/7f41837c
Hiroro o paseny 4 ool etspo 7181857
Pa3nes 2. BemecTBO U XMMHYeCKHE PeAKIIHT
51 DNeKTpOoNUTHYECKas JUCCONHAIHS. XUMUIECKHE 17 1 1 bu6nunoreka LIOK

peaKIiu B pacTBOpax

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 17
Pasznea 3. Hemera/iibl ¥ UX cOeIMHEHUS
31 OO6m1as XxapakTepucTUKa XUMHUYECKUX 5 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.eds00.ru/7f41a636
Wroro no pazueny 5
PesepBHOE Bpems 2 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 1
[TPOT'PAMME
9 KJIACC BTOpOro roga o0y4ueHust
KonnyectBo 4yacos DJIEeKTPOHHBIE
Ne HanmenoBaHue pa3jeioB 4 TeM (uudpossbie)
Konrpoabnbie  IIpakruyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. Hemera/ibl M MX cOeIUHEHUS
[ToBTOpeHme u yriyoieHne 3HaHUH
1.1 OCHOBHBIX pa3/eNioB Kypca 9 kiacca 8 bubmorexa HOK
' pasi P https://m.edsoo.ru/7f41a636
HEpBOro roja 00yueHus
12 OO0mas XxapakTepuCcTUKa XUMHIECKIX 3 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
1.3 anemeHToB VIA-rpynmsl. Cepa u eé 9 1 bubmorexa HOK
' pYTHsL. L-6p https://m.edso0.ru/7f41a636
COEIMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubmuorexa [JOK
1.4 anemeHToB VA-rpynmsl. A30T, pochop u 9 httos://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
O0111ast XapaKTEPUCTUKA XUMUYECKUX
15 3J1eH1\ieHT01f IVAI-) el YTIIepos u 9 Enbmiorexa IOK
' . FPYHIBL FHICpoa https://m.eds00.ru/7f41a636
KPEMHUH 1 UX COSAMHCHUS
Htoro no pazneny 43
Pasznea 2. Mera/liibl M MX COCIUHEHUA
bubmuorexa [JOK
2.1 I
(Ouyie cRoficTea MeTANIOB 6 https://m.edsoo.ru/7f41a636
2.2 Baxkneiime Metamisl 1 UX COSIUHEHUSI 12 E:fr?g;;?:;saogﬁ;;MlaB%
Hroro mo pazueny 18

Pa3nea 3. [leppoHavyanbHbIe CBeAeHUA 00 OpraHuye

CKHX COCAMHCHUAX

3.1 Ceenenns 00 OpraHM4eCKUX COEIMHEHUIX 5 bubmorexa HOK
' A P & https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 5
Pa3znen 4. Xumusi u oxkpy:xamomas cpeaa
4.1 BemtectBa 1 MmaTepuaibl B JKU3HU YETIOBEKA 1 bubmiorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 1
PesepBHOE Bpems 1 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6nmnorexa LIOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmmoteka IIOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora «Pa3nenenue cmeceit 1 1 bubmmoreka HOK
(Ha mpUMepe OYUCTKU TOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
6 Du3nYeCKUe U XMMUYECKHUE SIBJICHUS. 1 bubmuoreka [{OK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
bubnunorexa LIOK
! ATOMEL, MOJICKYJIbI, HOHI 1 https://m.edsoo.ru/ff0d2a6c
8 BemectBa MOIEKyIspHOTO U 1 bu6muoreka [JOK
HEMOJIEKYIISIPHOTO CTPOEHHUS. https://m.edsoo.ru/00adaab9
9 [IpocTble U ClOXKHBIE BEUIECTBA 1 Bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
10 Xumunueckue dj1eMeHThl. OTHOCHTEIbHAS 1 bubnunoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6c
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aTOMHas Macca

https://m.edsoo.ru/ff0d2be8

bu6nmoreka [IOK

11-12 3
HaK¥ (CUMBOJIbI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2bed
13 3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunyeckas popmyna. OTHOCUTENbHAS bubmmoreka [JOK
14
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
15-16 Berancnenus mo XuMuaeckuM (HopMyIiaM. bubmmoreka [JOK
MaccoBast oISl JIeMeHTa B COSIUHEHNU. https://m.edsoo.ru/ff0d350c
BanieHTHOCTE aTOMOB XUMHYECKUX
17 sieMeHTOB. OmpeneeHrue BaJICHTHOCTH 110 bubnnorexa [JOK
- onped https://m.edsoo.ru/ff0d2eae
dbopMmyIe BemecTBa
CocraBiieHne XUMUYECKUX POPMYI 11O bubmmorexa [JOK
18-19
BAJIEHTHOCTH https://m.edsoo.ru/ff0d2eae
20 ATOMHO-MOJEKYIISIPHOE YUEHIE bubnmorexa HOK
yp yi https://m.edsoo.ru/ff0d2d50
21 3aK0OH COXpaHEHUS MACCHI BEIIECTB bubnnorexa HOK
p B ' https://m.edsoo.ru/ff0d3b88
bubnunorexa LIOK
22-23 X
HMITICCKHE YPaBHEHHA https://m.edsoo.ru/ff0d3b88
Knaccudukanusa XUuMHYECKUX PEAKITHIA
24 (coe I/IH(I;HI/ISIH a3JI0KEHUS 3a151)e ;11/151 bubmmorexa [IOK
A b » SAMCHICHHA, https://m.edsoo.ru/ffod3f34
oOMeHa)
IToBTOpenue u 00o0IIEHUE 110 TEME
25 «[lepBoHaUATbHBIE XUMUYECKUE TIOHATHUSY
KonTponbHas paboTa mo Teme Bu6morexa [OK
26 «IlepBoHavaIbHBIC XUMHUECKHUE TIOHSITHS https://m.edso0.ru/ff0d4290
27 Kucnopon, ero odmas xapakrepucTuka, bubnuorexa [JOK



https://m.edsoo.ru/ff0d2be8
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HaxXO0XJACHUC B IPHUPOAC, IMOJTYUYCHUC.

https://m.edsoo.ru/ff0d448e

28 CBOICTBa KHCIOPOIa bubmmorexa [IOK
posa. https://m.edso0.ru/ff0d4614
29 [Ipumenenue kucinopona. Kpyrosopor bubnmnoreka HOK
KHUCJIOpOJa B IPUPOJIE. https://m.edsoo.ru/ff0d497a
[IpakTrueckas padota o teme «llomydueHue
30 H coOMpaHKe KUCI0POaa, U3yUEHHE €ro bubmorexa LOK
. p pOAd, H3YH https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
bubmuoreka [{OK
31 O30H. AsoTpOIIHS KHCIOpOAA https://m.edsoo.ru/ff0d448e
bubmuoreka [IOK
32 Bosayx  ero cocras. https://m.edsoo.ru/ff0d448e
33 Bogopon — sneMeHT u mpocToe BEMIECTRO. bu6nunoreka LIOK
Haxoxnenue B npupone. Ilonyyenue https://m.edsoo.ru/ff0d4ddo
34 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoteka IIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
IIpakTrueckas padora o teme «lloayuenne
35 u 2061/1 aHue B(f) 0po/j1a, U3y4YeHHE erzlI bubmorexa [JOK
OHP AOPOAA, H3YH https://m.edsoo.ru/ffod4f42
CBOMCTB»
36 Boga.
37 dOu3nuecKkre U XUMUYECCKHE CBOMCTBA BOJIbI bubmorexa I[JOK
a https://m.edsoo.ru/ff0d587a
38 Bona — pactBopurens. PacTBopsl. bubmuoreka [IOK
https://m.edsoo.ru/ff0d5b40
bubnunorexa LIOK
-4 M
39-40 accoBas JIOJIS BEIIECTBa B paCTBOPE https://m.edsoo.ru/f0d5bA0
41 [IpakTuyeckas pabora o Teme bu6muotexa [JOK

«IIpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN

https://m.edsoo.ru/ff0d5eba
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MAacCCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA»

[ToBTOpEeHME 1 0000IIEHNE TTO TEMaM

42 «Kucnopon», «Bonopon», «Bona. PactBopsD».
KontponbHas padota no temam «Kucimopoay,
43 «Bonopony, «Boxa. PactBopb».
44 KomuuectBo BemectBa. Mosib. MosipHast bubmuoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
Beruncnenus ¢ HCIIOIb30BaHUEM ITOHITUH
45-46 «KOJIMYECTBO BEIIECTBA» U «MOJISIPHAS
Macca
. n bubnnorexa [{OK
47 Monsipabiii 00bEM ra3oB. 3akoH ABOrajapo https://m.e dSO(])_.[ru /f10d5426
48 OOBbeMHbIE OTHOIIEHUS ra30B MPH bubmmnorexka HOK
XUMHUYECKHUX PEaKIHAX https://m.edsoo.ru/ff0d55a0
bu6mmoteka IIOK
49-52 Oxcupat. https://m.edso:)_.[ru/fde664e
bubmmoteka IIOK
>3 Trapokcrsl. Ocrosanus https://m.edso:)_.[ru/fde67ca
N . bubmmoteka IIOK
54-56 XUMHUUYECKHE CBOMCTBA OCHOBaHUH. https://m.e dsog)_.[ru f0d67ca
57 AM(pOTEpHBIE OKCUIBI U THUAPOKCHUIIBL. bubmuorexa [IOK
https://m.edsoo.ru/ff0d664e
58 Kucnorsr. bubnunorexa LIOK
https://m.edsoo.ru/ff0dfee2
59-61 XHWMHUYECKHE CBONCTBA KHCIIOT bubnunorexa LIOK
https://m.edsoo.ru/ff0dfee2
62 Comu but6mmoreka [IOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d50d2

63-64 XHUMHUYECKHE CBOMCTBA COIeH 5 bubnunoreka LIOK
https://m.edso0.ru/00ad9474

o Pemenue 3amgad mo reme «BaiKHeI/II_HI/Ie KJIaCCBI . Bu6muorexa LIOK
HEOPraHMICCKUX COCANHCHNI https://m.eds00.ru/00ad9a50

66 [ToaroroBka K KOHTPOJILHOM paboTe 1
KonTponbhas padora no teme «BaxHeilmne Bu6miorexa I[OK

67 KJIaCChl HCOPraHNMYCCKUX COCIII/IHGHI/If/'I». 1 httpS://m.EdSOO.rU/Ooadgela
[ToBTOpEHNE OCHOBHBIX pa3/eNioB Kypca 8

68 KJ1acca 1

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a

9 KJIACC nepBoro roga o0y4eHus

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
XuMusi — BaxkHast 00J1aCTh bubnuorexa [JOK
1 €CTECTBO3HAHMS U MPAKTUYECKOU 1 https://m.edsoo.ru/ff0d
JEATEIIbHOCTH YEJIOBEKA 210c
bubmuoreka [JOK
2-3 BemecTBa 1 XuMUYECKHE peakuu 2 https://m.edsoo.ru/ffOd
227e
Baxkueiimme npencraBuTenu bubmorexa [JOK
4-5 P 2 https://m.edsoo.ru/ff0d
HEOPTaHMYECKUX BEIIECTB
23dc
OcHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa [JOK
6-7 . P 2 https://m.edsoo.ru/ff0d
COeTMHEHU I
26ca
KonTponbHas pabota mo Teme
8 «IToBTOpEHUE U yrirybiaeHne 3HaHU 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
[TepBbie MOMBITKY KIAaCCHPUKAITUN bubmuorexa [JOK
9 XUMHUYECKHUX A1eMEHTOB. [IoHsTHE O 1 https://m.edsoo.ru/00ad
IPYIIax CXOJHBIX AJIEMEHTOB 9ffa
[Tepunonnueckuii 3akon u [lepuoanueckas bubnmoreka [JOK
10 CHCTEeMa XMMHYEeCKHUX dnemMeHToB /. 1. 1 https://m.edsoo.ru/00ad
Menneneena ab2c
[Tepunoanueckas TabaMIIa XUMUYECKUX bu6mmoreka [JOK
11-12 2 ]
AJICMEHTOB https://m.edso0.ru/00



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

adab2c

CTpOCHI/Ie aromoB. CocTaB aTOMHBIX AA€Ep.

bu6mmoreka [JOK

13-14 https://m.edsoo.ru/00ad
W3zoTomsl 2342
Pacnopenenenue 31eKTPOHOB 110 Brbmuorexa LIOK
15-19 P P https://m.edsoo.ru/00ad
SHEPTEeTHYECKUM YPOBHSIM a6be
bubmuoreka [JOK
20 3nauenue [lepuoauyeckoro 3akoHa https://m.edsoo.ru/00ad
a%6e
21 O000111eHIE U CUCTEMATH3AIU 3HAHUI
KoHntposbHas paboTta 1mo Teme
«Ileproauyeckuii 3aK0H U
22 [Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB J[. . Menneneesa. CTpoeHue
aTomay
DIEKTPOOTPHULIATEIHFHOCTS AaTOMOB Bubmzorexa LIOK
23 pooTp https://m.edsoo.ru/00ad
XUMHAYECKHUX DJIEMEHTOB a3b3
bu6mmoreka [JOK
24-25 OCHOBHBIE BUALI XUMAYECKOH CBI3HU https://m.edso0.ru/00
adac34
bu6mmorexa [JOK
26-27 CrelneHns OKUCIEHUS https://m.edsoo.ru/00ad
ae28
[ToBTOpEeHME U 06001IEHUE TTO TEME:
28 «CTtpoeHue BenecTB. XUMMUYECKas CBA3b»
29-34 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

peakiuu

https://m.edsoo.ru/00ad
b076

35-37 TemnoBoii 3¢ (HEeKT XUMUIECKUX PEaAKITHIA.
[ToHsATHE O CKOPOCTH XMMHYECKOM bubnmoreka [JOK
38 peakuu. DakTopbl, BIUSIONIUE HA https://m.edsoo.ru/00ad
CKOPOCTh PeaKIuu beda
[TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH. bubnnoreka [JOK
39-42 ®axTOopHl, BAUSIIOUINE HA TIOJ0KEHUE https://m.edsoo.ru/00ad
XHUMHAYECKOTO PaBHOBECHSI c28c
bubmuoreka [JOK
43 O06o001IeHNEe U cUCTEeMaTH3alnsl 3HAHUI https://m.edsoo.ru/00ad
c28c
44 KonrtponbHas pabora o reme
«Kiaccuukanuss XuMU4eCKUX peaKiuii»
. bu6nuorexa [IOK
45 CymHOCTB mpoiiecca IeKTPOIUTHIECKON https://m.eds00.ru/00
JUCCOLIMAIIUU adcd68
46-47 Jlnccounaimsl KHCJIOT, COJICH U
OCHOBaHUI
bu6mmoreka [JOK
https://lesson.academ
y-
48 CwiibHbIe U clTa0bIe 3JICKTPOIIUATHI. content.myschool.ed
CreneHb IUCCOLMALUN u.ru/lesson/5159b841
-5603-45eb-8d1e-
783a6de3d26a?back
Url=%2F04%2F09
49-54 HonHble ypaBHEHUS peaKLMii Bubmmorexa LIOK

https://m.edsoo.ru/00ad



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/5159b841-5603-45eb-8d1e-783a6de3d26a?backUrl=%2F04%2F09
https://m.edsoo.ru/00add448

55-58

[TonsiTue o runponuse conen

d448

bubmuoreka [JOK
https://m.edsoo.ru/00ad
dod4

59

[IpakTrueckas pabota «Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4»

bubmuoreka [JOK
https://m.edsoo.ru/00ad
dbfa

60

61

62

63

O00011IeHIE U CUCTEMATH3aIU 3HAHUI

KonTponbhas pabota no teme
«DIEeKTPOIUTUYECKAs TUCCOIHALIHS.
XUMHUYECKUE PEeaKIIUU B PACTBOPAX)»

XapaKkTepucTUKa rajJloreHoB

Xuop.

bubmuoreka [JOK
https://m.edsoo.ru/00ad
dd12

bubmuoreka [JOK
https://m.edsoo.ru/00ad
decO

bu6mmoreka [IOK
https://lesson.academ
y-
content.myschool.ed
u.ru/lesson/b6086ed4
-e33e-499f-8ceb-
eb946e07acde?back
Url=%2F04%2F09

64

XnopoBogopoa. [Tonyuenne u cBolicTBa

bu6mmorexa [JOK
https://lesson.academ
y-
content.myschool.ed
u.ru/lesson/64fd0e7e-
75b9-40f7-a675-
cf7e62aad0e2?backU



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09

r=%2F04%2F09
Consanas xuciiora 1 e€ CoJIu. bu6nmoreka [JOK
https://lesson.academy-
content.myschool.edu.r
65 1 u/lesson/64fd0e7e-
75b9-40f7-a675-
cf7e62aad0e2?backUrl
=%2F04%2F09
66 O6o006maromuii ypok mno teme «l ajgoreHn» 1
bubmuoreka [JOK
67-68 O0o0011IeHrEe U CHCTEMATH3AlIMs] 3HAHUI 2 https://m.edsoo.ru/ff0d
61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 1
I[TPOTPAMME
9 KJIIACC BToOporo roga o0y4eHust
KoanuyecTBO 4acos
Ne DJIeKTpOHHbIe HU(POBBIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Ilepuommueckuii 3akoH. Ilepumognaeckas
1 CI/I(E[GMJZ XUMHAYECKUX BJ'IGMIC)HT;))IB pIn Y| 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menpaeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XHUMUYECKHX DJIEMEHTOB IIEPBHIX TPEX 1 bubmorexa [JOK
P p https://m.edsoo0.ru/00adb6b6
MIEePHOJIOB
3.4 Knaccudukanus 1 HOMEHKIATypa 5 bubnuoreka [IOK

HCOPTaHNUYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2



https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

Bunsl XuMHu4uecKoil CBSI3U U THUIIHI

bubmuoreka [JOK

5
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
6 DIEKTPOAUTHYECKAS JUCCOLHAIIIS
bu6mmoreka [JOK
https://lesson.academy-
7 OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE content.myschool.edu.ru/lesson/e3c
peakuuu 5ce58-baf7-46ec-b763-
69bad664990e?backUrl=%2F04%2F0
9
KoHTposibHast pabota 1o Teme
8 «[ToBTOpEHue U yriybaeHue 3HaHui
OCHOBHBIX pa3/esioB Kypca 9 kiacca
NEPBOIo roja 00y4eHUs»
9 OO0mas XxapaKTEpUCTHUKA FaJOrE€HOB bubmorexa LOK
- PAKTEp ' https://m.edsoo.ru/00addfe2
10 XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJIopa
bu6mmoreka [JOK
11 Xaoposogopon. ITonyduenune u cBoiicTBa
POBONOPOA i https://m.edsoo.ru/00ade104
bubmmoreka LIOK
https://lesson.academy-
ConsgHast KHCIIOTa, XUMHUYECKHE content.myschool.edu.ru/lesson/64fd0
12 .
CBOMCTBA, ITOJIy4YE€HHUE, IPUMEHEHUE e7e-75b9-40f7-a675-
cf7e62aad0e2?backUrl=%2F04%2F0
9
[IpakTuyeckas pabora Mo Teme
13 «ITonydyeHue COJITHOM KUCIIOTHI bubmorexa LHOK
yi B . ’ https://m.edso0o.ru/00ade348
M3y4EHHE €€ CBOMCTBY»
14-15  BebluncneHus 0o ypaBHEHUAM bubnuorexa [IOK



https://m.edsoo.ru/00adbac6
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://m.edsoo.ru/00ade348

XUMHUYCCKHUX peaKHI/IfI, €CJIM OAUH U3
PE€arcHToB J1aH B H30BITKE

https://m.edsoo.ru/00ade488

16 KonTtponpHast pabora o Teme bubnuoreka [IOK
«l"amorenp» https://m.edsoo.ru/00ade348
17 OO61as xapakTepuCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
18 Haxo>1<p eHHe ce LIII I/Iq;é C(I)Ie I/IHCII)-II/Iﬁ B bubmmorexa [JOK
a p fl https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEPBI
CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnunoreka [JOK
19 .
xumu4eckue cBoiictBa. Cynbduast https://m.edso00.ru/00ade802
bubmuorexa [JOK
2 0O V). C
0 xenx cepst (V). Ceprneras kuciora https://m.edsoo.ru/00adea28
bu6mmoreka [JOK
Oxkcuet cepol (V). Cepuast kuciora https:/lesson.academy-
21 q)mnjecmg B xmﬁqefme CBOﬁCTB; content.myschool.edu.ru/lesson/d4
DHMeHEHIe ’ e05dbf-2615-4c45-9a39-
P 6aa6643551362backUrl=%2F04%
2FQ09
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
22 MTOJTyYCHHS CEPHOMN KUCIOTHI bubmorexa [JOK
yi p ’ . https://m.edsoo.ru/00adec8a
XHAMHYECKOE 3arpsi3HEHUE OKPYKaroIIeh
CpeIbl COETUHEHUSIMU CEPhI
9324 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
MPOAYKTA PeaKIuu https://m.edsoo.ru/00adec8a
o5 KonTtponsHast padora no teme «Cepa u

€€ COCOAUHCHU )



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01mas xapakTepucTuka 3J1eMeHTOB VA-
IpyIIbl. A30T, paCIPOCTPAHEHKE B

bubmuoreka [JOK

26 npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOICTBA
97 AMMHaK, ero GuU3nIecKue 1 XUMUYECKHE bubmmorexa [IOK
CBOICTBA, ITOJIyYECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTHueckas pabora 1o TeMe
28 «[lony4yenne aMMuaka, U3y4eHHue ero Bubmmorexa LIOK
N https://m.edsoo.ru/00adf180
CBOMCTBY»
bubmuorexa [JOK
https://lesson.academy-

29 C ot AMMOHIS content.myschool.edu.ru/lesson/b7
e6133e-4c01-4e2f-8888-
64416de798d4?backUrl=%2F04%
2F09

30 A3oTHas KucioTa, e€ husndeckue u bu6mmoreka [JOK

XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
. bubmuoreka [JOK

31 Costit a30THOM KHCIOTEI https://m.edsoo.ru/00adf518
bu6mmoreka [JOK
https://lesson.academy-

39 Docdop. content.myschool.edu.ru/lesson/32
660a47-4080-456b-a005-
4bca77563aal?backUrl=%2F04%
2F09

Oxcun docdopa (V). DocdopHas
33 KHCIIOTa, (PU3NYECKUE U XUMHUYECKHUE bubnuorexa [IOK

cBoiicTBa, mosydeHue. Comu pocdopHoit
KHCJIOTHI

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://lesson.academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1?backUrl=%2F04%2F09
https://m.edsoo.ru/00adf68a

KontponsHas pabota o Teme «A30T,

34 dbochop 1 UX COCTUHECHHS
35 XapakTepruCcTHKa yriepo/a u KpEMHHUSL. bubmuoreka [JOK
Annotpornus yriepojaa https://m.edsoo.ru/00adfd9c
bubmuoreka [JOK
https://lesson.academy-

36 XUMHUYECKHE CBOWCTBA yIiiepoa. content.myschool.edu.ru/lesson/02

AncopOrus £87919-08b3-4f95-bh96-
2b66fee4d526?backUrl=%2F04%
2F09
bubmuoreka [JOK
https://lesson.academy-

37 Oxerta yrepoxa(ll) — yrapbiii ras content.myschool.edu.ru/lesson/52
ale7be-12c9-4a16-8953-
4d1cec58396b?backUrl=%2F04%
2F09

. bu6mmoreka [IOK
38 Okenn yraepona (IV) — yraexuciii ras https://m.edsoo.ru/00adfebe
n bubmuoreka [JOK

39 YTOMBHAS KHCIIOTA H €€ COMh https://m.edsoo.ru/00ae006¢c

[IpakTuyeckas pabota 1Mo Teme

40 "ITosrydeHne yrieKucioro rasa. bubmuorexa [IOK

KauectBenHast peakuus Ha KapOoHaT- https://m.edso0o.ru/00ae027e

noH"
. bubnmoreka [JOK

41 Kpemrinit. Oken ipemitis (IV) https://m.edso0.ru/00ae080a

42 Kpemuuesas kucnora u ee conu. Crekio. bubnuorexa [IOK

Ilement https://m.edso00.ru/00ae0bf2

43 KoHTponbHast pabota mo teme «YTiaepos bubmuorexa [JOK



https://m.edsoo.ru/00adfd9c
https://lesson.academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b?backUrl=%2F04%2F09
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

n erMHI/If/'I U UX COCAUHCHUA»

https://m.edsoo.ru/00ae0el18

OO0m1as XxapakTepuCcTUKa XUMHYECKUX bubnuoreka [JOK
44
AJIEMEHTOB — METAJIJIOB. https://m.edsoo.ru/00ae103e
HaxosJ1eHne MeTasuioB B IPUPOJIE U bubnmoreka [JOK
45
o01re crocoObl UX MOTYYSHUS https://m.edsoo.ru/00ae103e
XuMHUYECKue CBONCTBA METAJIIIOB.
46 DIIEKTPOXUMUUECKUI PSLI HAIPSHKEHUI bubnnorexa [IOK
p p P https://m.eds00.ru/00ae1156
METaJIIOB
bubmuoreka [JOK
47 C .
fTaBst https://m.eds00.ru/00ae1156
Brrurcnenus o ypaBHEHUSIM
48-49  XMMHYECKHX peaKIii, eClii OJUH U3
peareHTOB COJICPKUT MPUMECH
bu6mmoreka [JOK
50
[lenourbre MeTaIb https://m.edsoo.ru/00ae14b2
[[lemouHoO3eMeNnbHBIE METAITBI — bubnmnoreka [JOK
51 . .
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
59 Baxwueiimme coeTMHEHUS KaTbIIHSI. bubmuorexa [JOK
JKecTkoCTh BOIEI https://m.edsoo.ru/00ae15e8
bu6mmorexa [ITOK
53 A i
FHOMHHIH I €10 COCAHHEHIT https://m.edsoo.ru/00aelc64
54 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
55 XK
1e30 https://m.edso00.ru/00ae1d86
56 Oxcupl, THAPOKCHIBI B coitu xkene3a (11) bubmuorexa [JOK
u xenesa (111) https://m.edso00.ru/00ae35e6
57 [IpakTuueckas padora «Pemenue bubmuorexa [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Baxxuenime MeTaIbl U UX
COEIMHEHUY

https://m.edsoo.ru/00ae3de8

Brpruucnenus no ypaBHEHUAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3

bubmuoreka [JOK
58-59  peareHTOB JaH B U30BITKE WK couaepncm 2 httos://m.e dsogru 100261750
npuMecH. BeIunciieHus: MaccoBO#M 10111
BBIXO/JIa MPOJYKTa PEAKIIUU
60 O06o001IeHre U CUCTEMAaTH3alUs 3HAHHUH 1
KonTponbHas padoTa 1o Teme
61 «BaxkHeime MeTaibl 1 uxX 1
COCTMHEHUS
62 [TepBoHaYabHBIC IPEACTABICHUS 00 1
OpPraHUYECKUX BEIICCTBAX.
63-64 YTI1eBo10pOIBI 2
65-66 Kucnopoaconepkaiinue opraHuuecKue 5
BEIIeCTBA
bu6mmorekxa [IOK
. https://lesson.academy-
XHMMHYECKHUE BEIECTBA B TOBCEIHEBHOM
67 i3, XUMITECKOE 3arpA3HEHIIE 1 content.myschool.edu.ru/lesson/14
N 7344d0-7010-44ce-aba4-
OKpYKaroIien cpeibl 9a78b85f4b44?backUrl=%2F04%
2F09
N bubnmoreka [JOK
68 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 htts://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://lesson.academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44?backUrl=%2F04%2F09
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1.I".E.Pym3utuc @.I'. ®enpaman Xumus.8knace.M.:IIpocsemienue 2022 ¢
2.I".E.Pym3utuc ®@.I'.®enpaman Xumus.9xnacc.M.:I1pocsemenne 2022 T
6.Pabouas tetpanp . Xumus 8 Kiace
7.Pabouas TeTpanb. Xumus.9 kiace

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1.I'abpuensin O.C., OctpoymoB WN.I'. HactonbHas kaura yuuresns. Xumus.9
kiacc.M.:Jlpoa,2003 r

2.Hoommuckuii 1.1., Hosommnuckas H.C. Tunbl XuMHu4uecKkux 3aaa4 1
cnoco0Obl ux pemennd.8-11 kimaccel.M."Pycckoe cnoBo",2013 ¢

3.Ps60B M.A. COOpHUK 3a/1a4 U yIpaxHEHUH 110 XuMUU.8-9 kiacc.M.u3n-Bo
"Ox3amen",2010 T

4 Xumus. KoHTposibHbIE U TpoBepouHbIe padoThl.8 kinacc.M.:[poda,2011 r
6. Xumus. KontpoibsHbie U ipoBepodHbie padboThl.9 kiacc.M.:poda,2010 r

7.Ps60B M.A.,Hesckas E.FO.Tectsr mo xummn.8 Kiacc
8. KNM.Xumus.8-11 knacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/catalog



https://lesson.academy-content.myschool.edu.ru/catalog

		2024-03-11T14:15:08+0300
	Черных Марина Геннадьевна




