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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypoOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus
COCTaBJICHA Ha OCHOBE TPeOOBAaHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHUs,
npenctapiieHHbIX B PI'OC OO0, ¢ yu€rom pacnpenesi€HHbIX M0 Kilaccam
IPOBEPAEMbIX TPeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus U AJIEMEHTOB
COJICp>KaHUsl, IPEACTABICHHBIX B Y HUBEPCAIBHOM KOAU(DUKATOPE IO XUMHH, &
TaK)Ke Ha OCHOBE (peIepaIbHOM MPOrpaMMbl BOCIIUTAHUS O0yYaIOIIUXCS MIPU
MOJIYyYE€HUH OCHOBHOTO 00111eT0 00pazoBaHus U ¢ yuétom KoHuenmmu
MpenojaBanus yueOHOro npeaMera « XuMus» B 00pa3oBaTeIbHBIX
opranuzauusx Poccuiickon denepanuu, peain3yronmx OCHOBHbIE
o01eo0pa3oBarenbHbie porpammel (yTB. Pemenuem Komteruu
Mumnrnpocsemenns: Poccun, npotrokon ot 03.12.2019 N I1K-48H).

CornacHo cBOEMY Ha3HAYEHUIO MIPOTpaMma 10 XUMUH SIBJIIETCS
OPUEHTUPOM JIJII COCTABJICHUSI paOOUMX aBTOPCKUX MPOrpamMM: OHa JaET
IIPEICTaBIICHUE O IEJIAX, OOIIEH CTpaTeruu O0y4YeHHs], BOCIIUTAHUS M PA3BUTHS
00yJaroIMXCcsl CpeICTBAMU YUYEOHOTO TIPeAMETa, YCTaHABIMBAET 00sI3aTeNIbHOE
pEeAMETHOE COJIepKaHKe, MPElyCMAaTPUBAET pACHPEICIICHHE €T0 0 KJlaccam U
CTPYKTYPHPOBAHUE €ro IO pa3jiesiaM U TeMaM IIPOrpaMMbl, OIIPEIEIISET
KOJIMYECTBEHHBIC U KAYECTBEHHBIC XapaKTEPUCTUKH COJICPKAHUS, TaéT
MPUMEPHOE pacipeiesieHue yueOHbIX YaCOB MO TEMAaTUYECKUM pasjiesiaM
porpaMMbl U PEKOMEHAYEMYIO TTOCIIEI0BATEIbHOCTh X U3YUYEHUS C YUYETOM
MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JJOTUKU y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIUXCsl, OTPEEISIET BO3MOKHOCTH
npeaMeTa Jyis peaiu3alu TpeOOBaHUM K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

o0pa3oBaTenbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus, a



Tak)ke TpeOOBaHMIM K pe3yJsibTaTaM 00y4YeHHUs] XMMHUH Ha YPOBHE 1ieJiel
M3YYEHHUS MIPEIMETa U OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEIBHOM
NEeATeIbHOCTH (YUEOHBIX JEHCTBUI) YUEHHUKA IO OCBOCHHUIO YU4eOHOTO
coJiepKaHusl.

Bxutag XxuMuun B IOCTHXKEHHUE TEJIeld OCHOBHOTO 00111ero 00pa3oBaHus
00yCJIOBJIEH BO MHOTOM 3HaY€HUEM XMMUYECKON HAyKH B TO3HAHUU 3aKOHOB
MPUPOJIbI, B PA3BUTUHN MPOU3BOAUTEIBHBIX CHII OOIIECTBA U CO3AHUH HOBOM
0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpOCTpaHUiIa
CBOE BJIIMSIHUE Ha BCe 00JIACTH YEJIOBEYECKOTO CYIIECTBOBaHMS, 3a7aj1a HOBOE
BUJICHUE MUPa, CTaJla HEOThEMJIEMbIM KOMITIOHEHTOM MHUPOBOM KYJIBTYPHI,
HEO0OXOIUMbBIM yCJIIOBUEM >KU3HH OOIIECTBA: 3HAHUE XUMUU CITY>KUT OCHOBOU
1151 GOPMUPOBAHUSI MUPOBO33PEHHUS YEJIOBEKA, €r0 MPEICTABICHUH O
MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
MPEACTABICHUS O B3aUMONPEBPALLEHUAX IHEPTUU U 00 IBOJIIOIIUU BELIECTB B
IPUPOJIC, COBPEMEHHAsl XMMUS HaIlpaBJieHa Ha pelleHre TJI00AIbHBIX MPoOIeM
YCTOMUYHBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPIreTUUYECKOU, MUIIIEBOU
1 DKOJIOTHYECKOU 0€30MacHOCTH, MPOoOJIeM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroiero 3HauyeHus: XUMUH B )KHU3HU 00111eCTBA
CYILIECTBEHHO MOBBICHJIACh POJIb XUMUYECKOT0 00pa3zoBanus. B miane
COLIMAJIM3AIMU OHO SIBJISIETCS OJHUM M3 YCIOBUN (DOPMUPOBAHMS MHTEIJIEKTA
JUYHOCTU Y TAPMOHUYHOTO €€ pPa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOAUMBI JIJIs
pruoOpeTeHUsT OOMIEKYIHTYPHOTO YPOBHS, TIO3BOJISIONIETO YBEPEHHO
TPYIUTHCS B COIMYME M OTBETCTBEHHO Y4aCTBOBAThH B MHOTOOOPA3HON KU3HH
oO1ecTBa, 1J1sl 0OCO3HAHUS BAXKHOCTU Pa3yMHOT'O OTHOIIIEHHS K CBOEMY
3I0POBBIO U 3JI0POBBIO JPYTUX, K OKPYKAOILIECH IPUPOIHOUN Cpeae, A

IrpaMOTHOTI'O IMMOBCACHUS ITPH UCITIOJIb30BAHHUU PA3JIMYHBIX MATCPpUAIIOB U



XUMHUYECKUX BEIIECTB B TOBCEAHEBHOM KU3HU.

XuMuyeckoe 00pa3oBaHUE Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs
ABJIsIeTCs1 0a30BBIM 110 OTHOIIEHUIO K CHCTEME O0IIEr0 XUMHUECKOTO
oOpazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEaIn3yeT
MpUCyIIKe 00IEMY XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE IEHHOCTH,
KOTOPBIE OTPaXaroT TOCyAapCTBEHHbIE, OOLIECTBEHHbBIC U UHAUBUAYaJbHbIC
NOTPEOHOCTH. DTUM ONPEENIIETCS CYIIHOCTh 001 cTpaTeruu o0ydeHus,
BOCITUTaHUS U Pa3BUTHsI 00YUaAOIIUXCS CPEICTBAMHU YU4EOHOTO MpeaMeTa.

N3yueHne Xumuu:

CIIOCOOCTBYET peaju3alii BO3MOKHOCTEHN JJI1 CaMOPa3BUTHSI U
(opMuUpOBaHUSA KyJIbTYpPbl JIMYHOCTH, €€ 0011eH U PyHKIIMOHAIBHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMUPOBAHHUE MBIIIUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEN
00y4aromuxcsl, HABBIKOB UX CAMOCTOSITENIbHOM Y4eOHOI 1eATeNbHOCTH,
AKCIIEPUMEHTAIIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HaKOMUT CO CHEU(PUKON HAYYHOT'O MBILUICHHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIA1a HA €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUH €CTECTBEHHO-HAY4YHOI rpaMOTHOCTHU
00yyaroImxcs;

criocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yYarOIUXCsl.

HazBanHble HanpaBjeHUs B 00yYeHUH XUMHUHN 00€CTIeunBalOTCs
cnenu@UKoN coiep>KaHus Y4eOHOTO MpeaMETa, KOTOPBIN SIBIISIETCS
neAarortuecky aanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMUU Ha
ONpeneIEHHOM dTalle €€ pa3BUTHS.

Kpr XHUMHMH OCHOBHOM IIKOJIbI OPHUCHTHUPOBAH HA OCBOCHHC



00y4arouMMHUCsi OCHOB HEOPTaHUUYECKOW XMMUU U HEKOTOPBIX MOHSATUN U
CBEIICHHI 00 OTAETBHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrtpykTypa copepxkanus npeameTa copMUpoBaHa Ha OCHOBE
CHUCTEMHOI0 NoAX0Aa K ero uzydeHuro. CouepkaHue CKIIaIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MIOHITHUH O
XUMHAYECKON pEAKIINH.

O06e 3TH cUCTEMBI CTPYKTYPHO OPraHW30BaHbI [0 MPUHLIHITY
ITOCJIEA0BATEIBHOTO PA3BUTH 3HAHUM HA OCHOBE TEOPETUYECKUX
PEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI
BCEro €CTECTBO3HaHUs, YpoBHs [leprnonnueckoro 3akona /.M. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMHUH, YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H,
IpEICTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOLUAIMY BEILIECTB B PACTBOPAX.
TeopeTndeckne 3HaHUS paCCMAaTPUBAIOTCSA HA OCHOBE SMIIUPUYECKH
MOJIyYEHHBIX ¥ OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MMOCIEI0BATEIHHO OT
OJIHOTO YPOBHSI K APYTrOMY, BBITOJHSS (DYHKITUU OOBSICHEHUS

Y TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOKHOCTEN IPAKTUYECKOTO
MPUMEHEHUS U MTOTYUYEHHUS] U3y4aeMbIX BEIIECTB.

Takas opranuzanus coaepkaHusi IPOrpaMMbl CIIOCOOCTBYET
IIPEACTABIEHUIO XUMUYECKON COCTABIISIIOIIEN HAYYHOM KapTUHBI MUPA B JIOTUKE
e€ cucteMHoOU npuposl. Tem cambiM 00ecTieurBaeTCsl BO3MOYKHOCTD
(opMHpoBaHus y 00y4YarOIIMXCA HEHHOCTHOTO OTHOIICHHS K HAyYHOMY
3HAHUIO U METO/IaM MO3HAHUS B HayKe. BakHO Tak)Ke 3aMETUTh, YTO OCBOCHHE
COJIEpKaHMS Kypca MIPOUCXOIUT C IMTPUBIICYEHUEM 3HAHUM U3 PaHEE U3yUYEHHBIX
KypcoB: «Okpyxkaromuii Mup», «buonorus. S—7 Kinaccbby
n «dusznka. 7 Kiaccy.

K nHanpaBneHnio nepBOCTENEHHON 3HAYMMOCTH MIPU PEATU3ALNN
oOpa3oBaTenbHbIX (DYHKITMI XUMHUH TPATUITMOHHO OTHOCAT (POPMUPOBAHUE

3HAHUM OCHOB XUMMYECKOM HAaYKH KaK oOnactu COBPEMCHHOI'O



€CTECTBO3HAHMUS, MPAKTUYECKOU IESITENbHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KYJIbTYphbl. 3a7a4a y4eOHOIro MpeaMETa COCTOUT B
(GbopMHpPOBAHUYU CUCTEMbI XUMHUECKUX 3HAHUI — BAXKHEUIINX (aKTOB,
MOHSTHH, 3aKOHOB ¥ TEOPETUUYECKUX MOJOKEHHUM, TOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, s3blKa HAyKU, 3HAHUW O HAYYHBIX METOJAX
U3YYEHUS BELIECTB U XUMHUYECKUX PEAKIIMi, a Takke B POPMUPOBAHUU U
Pa3BUTHUHU YMEHUI U CLIOCOOOB JIEATEIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOII0CHUEM U IIPOBEJIEHUEM XMMUYECKOTO IKCIIEPUMEHTA, COOII0IEHUEM
npaBuI 0€30MacHOTro 0OpaIeHus C BEIIECTBAMHU B MTOBCEIHEBHOM KU3HHU.

Hapsny ¢ aTuM 1ienu uzydeHust yueOHOro rnmpeaMera B mporpamme o
XUMHUH YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B
CUCTEME OCHOBHOT'O 00111ero oopazoBanus. CerogHs B 00pa3oBaHUU 0CO00
3HAYMMOM MPU3HAETCS HAMIPABICHHOCTh O0YUYEHUS Ha Pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, GOPMUPOBAHUE
e€ MHTeIIeKTa U 001el KyabTypbl. OOyYeHHEe YMEHUIO YUUTHCS U IPOJOJIKATh
CcBOE& 00pa30BaHUE CAaMOCTOSITEIILHO CTAHOBUTCS OJTHOM M3 BaXKHEHIITHX
GbyHKIUNA y9eOHBIX TPEAMETOB.

B cBsi3u ¢ 3TUM IIpU U3yYEHUHU MTPEAMETA HA YPOBHE OCHOBHOTO OOIIEr0
o0pa3oBaHUs TOMUHUPYIOIIEE 3HAUCHHE MPUOOPEITH TaKue IeNH, KaK:

(opMHpOBaHKE UHTEIEKTYAJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM
K CaM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO
pEIIeHMH, CIIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIFOIITUMCS yCIIOBUSM
KU3HU;

HaIPaBJICHHOCTh O0YUYEHHUS HAa CUCTEMaTUYECKOE TIPUOOITICHHUE
oOy4Jaromxcs
K CAaMOCTOSITEJILHOM MO3HABATEILHOU AESITEILHOCTH, HAYYHBIM METO/IaM
MO3HaHUs, (POPMUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUH;

obecrieyeHue yCIoBHi, CHOCOOCTBYIOITUX MPUOOPETEHUIO



00yYarouMMUCs OMbITa PA3HOOOPA3HOM JESITEILHOCTH, TO3HAHUS U

CaMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITETCHIIUHN ), IMEIOIIAX

yHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JCSATEIBHOCTH;
dbopmMupoBaHre yMEHUIN OOBSICHATD U OIICHUBATD SBJICHUS OKPYKAIOLIETO

MHpa Ha OCHOBAaHWW 3HAHWH W OMBITA, MTOJTYYECHHBIX TTPU U3yYCHUH XUMUU;
dbopmMupoBaHre y 00yUaIOMUXCs TYMAHUCTUYECKUX OTHOLIICHUH,

MOHUMAaHUS [IEHHOCTH XUMHYECKUX 3HAHUH JJIs1 BBIPAOOTKU SKOJIOTHIECKU

L[EJIECO00PA3HOT0 NOBEACHUS B OBITY M TPYIOBOM AESITEIBHOCTH B LEIAX

COXPaHEHUS CBOETO 310POBbs

Y OKPY’KAIOLIEH TPUPOAHOMN CPEBI;

pa3BUTHE MOTHBALIMU K OOYUYEHHIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO

¥ CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHUS OOLIEUETIOBEUECKUX LIEHHOCTEM,

TOTOBHOCTHU

K OCO3HAHHOMY BBIOOpY MPOdUIIS U HAITPABICHHOCTU JaTbHEHIIIEr0 00yUeHus.

B cucreme o61iero oo6pazoBaHus XMMUs IpU3HaHa 00s13aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPBIM BXOJUT B COCTAB MPEIMETHOM 001acTH
«EcTecTBeHHO-HAyYHbIE TIPEIMETHI.

OO6mree yncio YacoB, pEKOMEHIOBAHHBIX IS M3y4YeHUS XUMuH, — 136
4acoB: B 8 kiacce — 68 "acoB (2 yaca B Hefenio), B 9 kiacce — 68 yacos (2
yaca B HEJICITIO).

JUist KaXI0T0 Kilacca MpeAayCMOTPEHO Pe3epPBHOE YUeOHOE BpeMs,
KOTOPOE MOKET OBITh UCIIOJIB30BAHO YUaCTHUKAMU 00pa30BaTeIbHOTO
npolecca B Lesix GOpMHUPOBAHUS BAPUATUBHON COCTABJISIOLIEH COJlepKaHUs
KOHKPETHOH paboyeil mporpaMMel.

[Tpu aTOM 0Os13aTenbHast (MHBapUAHTHAS) YaCTh COACPKaHUs YIeOHOTO
npeaMeTa, yCTaHOBJICHHAS IPOTPAMMOM TI0 XMMHH, U BPEMs, OTBOJUMOE Ha e¢
W3Yy4YeHUE, TOJKHBI OBITh COXPAHEHBI MOJTHOCTHIO.

B ctpykType nporpammbl 0 XMMUU Hapsily € MOSCHUTENIbHON 3aIMCKOM



BBIACJICHBI CJICAYIOIHNC PA3ACIIbI: INTAHUPYCMBIC PC3YJIbTAThl OCBOCHUA
yqe6H0r0 npeaMeTa — JIMYHOCTHBIC, MCTAIIPECAMCECTHBIC, ITPCIAMCTHELIC,

COACPIKAaHUC yqe6Horo mpeamMeTa 110 rogamM O6y‘ICHI/IfL



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuun. Poiab XuMuM B )KU3HU YeTIOBEKAa. XUMHSI B CUCTEME HaYK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BenectB. [loHsATHE 0 METOAX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYpPHBIX €IMHHUII BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COCAMHEHUM.

Ou3nuecKue W XUMHYECKHUE SBICHHUS. XHUMHUYECKas peakuuss U eé
NpPU3HAKUA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEeHUs, Pa3IoKEeHHs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, HU3YYCHHUE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoieHne pusznueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHHEe M ONKMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPHUIOM
Oapus, paznoxenue rugpokcuaa meau (II) npu HarpeBanuu, B3auMoeWCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOINbI0 ~ MarHurta,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JIUCTUJUISAINS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTATOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. HaxoxkaeHune Kuciopoja B Mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIyYeHHs] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojiib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoja B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenus. Knemorel u conu.

MounsipHbIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepimienHble 1 HEHACBIIEHHBIE PAcCTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUPOAE W B KU3HM 4enoBeKa. Kpyrosopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBbIE) U
HecosieoOpaszyromme. Homenknatypa okcumoB. Du3MUecKue W XUMHUUYECKHE
cBoMcCTBa OKCHOB. [losTydeHre OKCUIO0B.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: MIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[TonydeHnue KucCIoT.

Comu. Howmenknarypa coneid. Pu3MUECKME€ W XUMHUYECKHE CBOMCTBA
conei. [Tomyuenue comen.

I'eneTnueckas CBsI3p MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIy4eHHe, COOMpaHHe, pacrno3HABaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEMIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TOJyYeHHUE, COOMpaHHE,
pacno3HaBaHWe M M3y4Y€HHE CBOMCTB BOJopoAa (TOpeHHE), B3auMOACHCTBUE



BoJiopoJia ¢ okcusioM meau (1) (Bo3MOKHO HCTIOIb30BAHUE BUIEOMATEPUATIOB),
HaOMoZeHue O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pPacTBOpEHUs BEHIECTB C pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATpPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), UCCIEN0BaHHE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHECHHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT U IIEJIOYEH, HU3YYCHHE
B3aumojericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPATIU3ALUH, [TOTy4YEHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHHE OJHOIO METaula JpPyTMM M3 pacTBopa COJM, pELICHHE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWne KiacChl HEOPraHUYECKUX
COCUHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBbie TOMBITKH KiIacCUPUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyIMax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMETbHbIE METaJUIbl,
raJIor€Hbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpblE 00pa3yroT am(pOoTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepnonnueckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
Ileprogelt u rpynmbl. @U3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Iepuoa v TpynIibl JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI09EeK aTOMOB MEpPBHIX 20 XUMHUUECKUX 3JIEMEHTOB
ITepnommueckoi cucremsl Jl. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro MoJioKeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuonnueckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTUA HAayKu U npaktuku. [. 1. Mennenees —
YUYEHBIN U IPAXKIAHNH.

Xumunyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIIEHUS. OKHUCIUTENNA U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3IloB BEIIECTB METALIOB M HEMETAJIOB, B3aMMOJICHCTBHEC
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIEI0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiiuu pa3noKeHus, COCIUHEHHUS ).

Mexcnpeomemmnbwie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUH XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TAaK W TMOHSATHUM, SBISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIC TMOHSTHS: HayyHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIacCuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBa, a3, (PM3MYECKUE BEJIMYWHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEPATbI, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasA peaKkuusi

[lepuoanueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKUX JIEMEHTOB
. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommueckon
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKCTB BEILIECTBA OT TUINA KPUCTALUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©u  HOMEHKJIATypa  HEOPTraHUYECKUX  BEIICCTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IMYHbIM MHpHU3HAKaM (110
YUCITy ¥ COCTAaBY yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy,
0 HW3MECHCHUIO CTEIEHEW OKHUCIEHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYaCTHIO KaTajau3aropa). JK30- H DHIOTEPMHUYECCKUE
peaAKLIMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsTe 0 ckopoctu xumudeckou peaxiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOIeHHBIX U
reTeporeHHblx peakuusax. [lomarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIILHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHWEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLIMALINH. DJIEKTPOJIUTBHL U
HEINEeKTpoJauThl. KaTuoHbl, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB U HEeMeTa/uioB (rpadura U ajnMasa), CIOKHBIX BEIIECTB
(x7Iopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOpPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpoOIecca JUCCOLMALMHU KHUCIOT,
niesioyeit u cosiel (BO3MOMXKHO MCIOIB30BAHUE BUAECO MAaTEPUAJIOB), TPOBEACHHE
OMbITOB, WUTFOCTPUPYIOIIUX MPHU3HAKA MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peakiuu pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C TOMOIIbIO KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANTbHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

OObmas xapakTepucTtuka ragoreHoB. OCOoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIJaMH, HEMETa/NIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MMOTy4YeHHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4eJIoBeKa. BakHelue XJI0puabl U UX
HAXO0XKJCHUE B IPUPOJIE.



O6mass  xapakrtepuctuka 3neMeHToB  VIA-rpynmnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIEC CTeNeHU okucieHus. CTpoeHne u pu3ndeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJAa M Cephl. AJUIOTPOIHbIE
MOJAU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHre, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KHUCIOTHBIX OKcHmoB. CepHas Kuciora, (Qusnyeckue u
XUMHUYECKHUE CBOICTBa (0OIIME Kak MpeJICTaBUTENs Kilacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixyyeHusi cepHoil kucioThl. [Ipumenenue cepHoit kuciotel. Conu
CEpHOI KHCIJIOTHI, KaueCTBEHHAs peakius Ha cysibdaT-uoH. HaxoxaeHue cepsl
1 €€ COCIUHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, pacupoCTpaHEHUE B
npupoje, Gpunyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOIMCTBA, MOJIyYeHHE U TPUMEHEHHE.
Conn amMMoHUSs, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi HAa MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJ0OpeHuN. XUMHUECKOE 3arps3HEHHE OKPYKaroIIeH
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JIOXK/IH, 3arPsI3HEHNE BO3/yXa, MTOYBI
u BonoémoB). Docdop, amnorponubie Moaudukanuu docdopa, puznueckue u
xumuueckue cBoictBa. Oxcua  dochopa (V) u  docdopHas xkucinora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJILHBIX yI00PECHUI.

O6mas  xapakrtepuctuka aneMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEpOH, aIOTPOIHbIE
MoAU(DUKALIUKA, PACTIPOCTpaHEHUE B Tpupoje, (HU3NUYECKUEe M XUMHYECKUE
cBoiictBa. Ancopbumsi. KpyroBoport yriepoaa B mpupoae. Okcuisl yrieposa,
ux (uU3NUECKHe W XUMUYECKHE CBOWCTBA, NEHCTBUE HA YKUBBIE OPTaHU3MBEI,
NOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora M €€ ConM, X (PU3HYECKHE M XHUMHYCCKHE
CBOICTBa, MOJyYeHHE W NMpuMeHeHue. KauecTBeHHas peaknus Ha KapOoHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHMYECKHWX BEIIECTBAX KaKk O
COEIMHEHMSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHMKH  YTIEBOAOPOJIOB  (yroib,
IPUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX MepepaboTKH (OCH3UH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJMYyYEHHE H
npumeHeHue. CoenuHeHus KpemMHUst B mpupoze. OOume mnpenacraBieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHe11e cTporuTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue O00pa3OB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEaKUid Ha XJIOPUA-HOHbI U HAOII0IeHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBa TaJIOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpasliamMu XJOpPUJIOB (TalOre€HUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUATIOB), HaOMIOIeHUE TMpoliecca OOyTIMBAHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TMPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MoJlydeHHne, COOMpaHKe, paclio3HAaBaHHUE U
M3y4YeHHE CBOMCTB aMMMaKa, IMPOBEJICHHUE KauyeCTBEHHBIX peaKkIuii Ha HMOH
aMmMmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, Trpaduta, (QyuiepeHa, O3HAKOMJIICHHE C MPOIECCOM
a7copOIMN PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NpOTHBOrasa, MoJy4yeHue, COOMpaHHe, PACIO3HAaBAaHUE M HM3YUYEHUE CBOWCTB
VIJICKUCIIOTO Ta3a, MPOBEJCHUE KA4YeCTBEHHBIX peakluid Ha KapOoOHAT U
CUJIMKAT-UOHbl U H3Yy4YEHUE IMPU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHUE C
MPOAYKIUEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a/a4 1o TeMe «BaxkHeliue HeMeTamibl U X COeTUHEHUSD.



MeTajuibl 4 UX COCAMHEHMS

OOmass xapakTepuUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MeHneneeBa u cTpoeHus: arToMoB. CTpoeHHE MeTaioB. MeTraymndeckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnomyyeHuss MmeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JTIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosoxkeHne B llepuogmueckon  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Puznyueckue W XMMHUYECKHE CBOMCTBA (Ha MpUMEpE HATpUS U
kanus). OKcuabl W TUAPOKCHIBI HATpus W Kanud. [IpuMeHeHHe IeloYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
Ileppnogmueckoir cucreme xumuuyeckux a3nemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJIE€HUE B Mpupoje. Ouznueckue U XUMUUYECKHE
CBOMCTBa MarHusi M Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCH,
TUAPOKCHUJ, COJn). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHnl: mnosiokeHue B [lepuonnueckoll cucTeMeE XHMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menpneneesa, ctpoeHne aToma, HaxoxkAeHUe B npupone. dusznueckue u
XUMHUUYECKHEe CcBoOMcCTBa xkene3za. Okcuapl, THAPOKCUABI U coiu xene3a (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUSI OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIOPOIE
(BO3BMOXKHO HCIIOJIb30BAaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUA, LIMHKA, )KeJe3a
(1) u xenesa (Il), memu (Il), HaOnrOmEeHHWE W OMHCAHUE MPOIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCHIA ATIOMUHUSA U TUAPOKCHIIA LIMHKA, PEHIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme MeTaiipl U UX COSTUHEHUS.

XUMHA 4 OKPYKAKILAafA cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOW XW3HM 4esoBeka. bezomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas moMorip npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPY KaloUIei cpepl (peenbHast 10y cTuMas
KoHIeHTpanust BemiectB, pganee — IIJK). Ponp xumum B pemieHun
HKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMenm:

u3yuyeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJUOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsi, MPOBOIHHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIlleCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMUECKas pEelETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI, E€IUHMIIBI
U3MEPEHNs, KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOITaeMbIE, TOIUIHUBO, BOJHBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETrO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHMS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCHUUCKHUMHU COIMOKYJbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU,
IPUHATHIMUA B OOIIECTBE MpaBUJIaMH W HOPMaMH IOBEJCHHUS U CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyYarOITUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYydYarOUIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIIMpEHUE OMbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCIIUTAHHUS

IIECHHOCTHOTO  OTHOIIEHHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY W HAy4YHOMY HACJIEWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKHd B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOU
uHpopManmeln O TEepeAoBBIX JOCTHXKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS O COLMAIBHBIX HOpPMax M IIpaBWIaX MEKJIMYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K PA3HOOOPa3HON COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YUYE€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  YYEOHBIX  TIPOEKTOB,  CTPEMJIEHUS K
B3aMMOITOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce ATOM  ydueOHOM
NeATEeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XMMHUECKON pEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOININE
OCHOBY JJIsl TOHUMaHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUpPa, IIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHUBBI, HAMIPABJICHHBIE HA MOJYyUYEHUE HOBBIX 3HAHUU
M0 XHUMHUHU, HEOOXoauMble IJs1 OOBSCHEHUS HAOIIOaEMBIX MPOLIECCOB U
SBJICHUM, TMMO3HABATENbHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4E€OHBIMH TEKCTaMH,
CIPaBOYHOW  JUTEPATypOl, JOCTYMHBIMM TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOCKTHOM U  HCCIEIOBATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HANpPaBICHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH HW3HU, OTBETCTBEHHOIO OTHONIEHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS AaJIKOTOJsl, HAPKOTHUKOB,
KypeHusi), HEOOXOJMMOCTH COOJIOJEHUs TMpaBuUil  OE30MacHOCTH  MpHU
oOpaleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KHU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTHUUECKOMY HM3YyUEHHUIO Mpodeccuil U TpyAa pazIudyHOro
pOJia, YBOXKEHUE K TPYIy U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BHIOOP
UHAMBUYAIIbHON  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHMs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHod NpodecCUOHATBLHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K NMPUPOAE KAaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3HUEeCKOMY U MCUXUYECKOMY 3JI0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJAEHUS
npaBusl 0€30MaCHOTO TOBEIEHHUs Mpu padboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTyJaeMble TTPH U3YUYCHUH XUMUH, JIJIS
pelIeHnsT 3aaad, CBA3AHHBIX C OKPYXAKIIEH MNPUPOAHOW CpEIou, s
MOBBILICHUS] YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATBHOTO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METOJIOB XMMUH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B MT0O3HABATEJIbHOM, KOMMYHUKATUBHOU U COIIMAIIbHON MTPAKTHUKE.



METAIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenIMETHBIX pPE3yJIbTAaTOB BBIJICIAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHPOBO33pPEHUsI OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIEeCcC, AKCIEPUMEHT M Jpyroe.),
KOTOPBIE HCIOJNB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax U
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX MpeaAMEToB  (popMupoBaTh
MPEICTABICHUE O IIEJIOCTHOM HAayyHOW KapTUHE MHUpA, U YHHUBEPCAJbHbBIC
y4eOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJATHUBHBIC),
KOTOpBIE 00OecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHUSI MCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HaHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISTh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHUS 1J1s1 OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KPUTEpUM I8 KIacCU(PUKAIMM XHMHYECKHUX BEIICCTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUUYECKHUE pacCyX JeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUEHUS;

YyMEHHUE TPUMEHATh B TMPOIIECCe IO3HAHUS TOHATHUS (TIPEIMETHBIE M
METanpeIMETHBIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIOIb3yEeMbIC B
XUMHH, TIPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJCIBHBIC
MPEJCTaBICHHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XuMuueckas popmyia
U YpaBHEHUE XUMHUYECKOW PEAKIIUU — MPU PEIICHUH YYEOHO-TI03HABATEIHHBIX
3a7a4, C Y4YE€TOM OTUX MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUMS B
M3Yy4aeMbIX TIpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKX€ B Ka4eCTBE OCHOBBI i1 (DOPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AIMU M IIPOBCICHUIO
VYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Tpolecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 Pe3yibTaT, PopMyInpoBaTh 0000IICHHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBbITA, UCCIEIOBAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

PabGora ¢ unpopmaumeii:

yYMEHHME BBIOMpATh, aHAJIU3UPOBATh U HHTEPHPETUPOBATH MH(POPMALUIO
pa3IMuYHBIX BUAOB H (OpPM TMPEACTABICHUS, IMOIyYaeMyl0 €3 pa3HbIX
HMCTOYHHMKOB (HAYYHO-TIONYJIIpHAs JMUTEpaTypa XUMHUYECKOIO COJEpIKaHus,
CIpaBOYHbIE TMOcOOus, pecypchl VHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE IPUMEHATh Pa3IM4HbIE METO/IbI U 3alPOChl MPU MOUCKE U 0TOOpE
nH(GOpPMAILMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOTHEHUS
y4eOHBIX M MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HCIIOJIb30BAHUS HWH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJBTYpOM AaKTHUBHOTO HCIIOJIb30BAHMSI PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEeACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME WCIIOJIb30BaTh M aHAJIM3UpPOBaTh B Mpolecce ydyeOHOU u
UCCIIEI0BATEIBCKON NS TEIIbHOCTH uH(pOpMaLHIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBAa M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KoMMmyHukaTuBHBIE yHHBepcajibHble yYeOHbIe 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora W (WiIM) TUCKYCCHH) II0
CYLIECTBY 00OCyXaaeMoil Tembl, (OpPMYIUpPOBaThL CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1auH;

YMEHUS MPEJCTaBIATh IOJYYEHHBIE Ppe3yJIbTaThl IO3HABATEILHON
JESTEIbHOCTY B YCTHBIX W TNHCbMEHHBIX TEKCTaX; JAeNaTh MPE3ECHTAINI0
pEe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOIro
OMbITa, JJA0OPATOPHOU PabOTHI MO MCCIEI0BAHUIO CBOMCTB BEIIECTB, YUYEOHOIO
IPOEKTA);

yMEHUsI y4yeOHOTO COTPY/IHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3uuuid  (oOCyXleHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYPMbD»,
KOOpJIMHAIIMSA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIe YHUBepPCAJbHbIEe Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPEAENATh eI AEITeIbHOCTH, TIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATh CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TIO3HABATENIBHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUM 33aHUKA C YYETOM
MOJIy4eHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM LA, YMEHHE
WCIIONB30BaTh W AHAJIW3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHUH
3aJIaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

collepKaHMsl, YCTAaHOBJIEHHOTO JaHHOHN (enepasibHONM padoyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEeUCTBUM, crenuduueckue g MNpeaMETHOM o0xacT «XHUMHS», BHUJIbI
JNEATEIBHOCTH 10 TMOJYYEHUID HOBOIO 3HAHUs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koniy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHUYECKOTO »JJEMEHTa B COEAUHECHUMU,
MOJISIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJIaccu(pUKalys peaklmii: peakiui COEIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIUIoBOM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas MAOJs BellecTBa (TPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHYECKHX IIOHSATHU H
MPUMEHATH TU MOHITUA IPU OMMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY [IJII COCTaBJICHUS (POpMyJl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpENEIsATh BAJICHTHOCTH aTOMOB  JJIEMEHTOB B OMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy



COCIMHECHUIA TO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs U
HMOHHAsl) B HEOPTaHUYECKUX COCITUHECHUSIX;

packpeiBatb cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOINYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUY€HUs1, 3aKOHa ABOTapO;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3iMyaTh TIOHATUS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», manbie
1 OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrema xumuueckux siaemeHToB JI. U.
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIO
AJIEKTPOHOB U pachpeeieHUue UxX Mo JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XMMHYECKUE  DJIEMEHTHI,  HEOpPraHWYeCKHue
BEIIECTBA, XUMUYECKUE peaKInH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P dheKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KauE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUN B pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCHUTEJIPHYIO MOJICKYJIIPHYI0 W MOJIAPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOrO »dJeMeHTa 1o (opmyre
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIHTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIn;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
Hay4YHble  METOABbl  MO3HAHUS  —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

ClIedOoBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW W
nabopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpPaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO



K

razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB C  OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
WHANKATOPOB (Jakmyc, (eHondTaaer, METUIOPAHK U IPYTHE).

KOHI[y oOydeHus B 9 KJlacce TpEIMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTMOH, aHHOH, MPOCTOE BEILECTBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTbh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKas peakius, XUMHUYECKas CBfA3b, TEIIOBOM
ahdexT peakuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, DIEKTPOJUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaIMYecKass pemérka, KOppo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM pPEaKUuuH, MPEeAeIbHO
nonycrtumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHATHUH U
MPUMEHSATH 3TU TTOHSTHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJHUKY JUIS COCTaBieHUA (hopMya
BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUIA;

ONpPENENISITh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIAcCy COEIUWHEHUW mo ¢dopmysam, BHI
XUMUYECKON CBsi3U (KOBaJIGHTHAsl, WOHHAsA, MeETauIMuecKkas) B
HEOPTraHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOH (opmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonmdeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEpHU30BaTh
TabauuyHyto Gopmy Ilepronnueckoit CUCTEMbl XUMUYECKHUX JIEMEHTOB:
pasnuyaTh MOHATUS «IJIaBHas moarpynna (A-rpymma)» u «moOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME TMEPUOMBI, COOTHOCHUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IEPUOAUYCCKOM TaOmHIEe, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpenesieHue UX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY ¥ COCTaBY YYaCTBYIOIIUX B
peaKlMK BEUIECTB, MO TEIIoBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
npuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUi;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOIMAIMM KHUCTIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHUS PEAKLIHM
MOHHOTO  OOMEHa, YypaBHEHUA  pPEAKUUM,  MOATBEPXKIAIOIIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIPHYIO MOJICKYJIIPHYI0 W MOJIAPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo QopMyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
Pacy€ThI O YPABHEHUIO XUMHYECKOM PEaKIINH;

coOyofaTh TIpaBuUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCYJIoM W
7a00paToOpHbIM O0OpYJIOBAaHMEM, a TakKe IpaBUjia oOOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMM, TMOJATBEP)KIAIONIME KAdeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATH OIBITHBIM IYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapOonar-, ¢docdar-, cunukar-, cymabdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METaJIJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;



e IMPUMEHSTH OCHOBHBIC ONEPAlMd MBICIUTEIBHON JEATEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYUHBIE METObI
No3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIA u MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmMmeHnoBanue
(undgposbie)
n/ | pasgesioB M TEM Kontpoasn | Ilpakruueck
Bcero oOpa3oBaTe/ibHbIE
n nporpamMmabl ble padoThI ue padoTbl
pecypchbl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHSA — BaKHaAs
00J1aCcTh https://lesson.academy-
€CTECTBO3HAHUSA U content.myschool.edu.ru/0
1.1 . 5 0 2
PAKTUYECKON 4/08
JEATENLHOCTH
yeJIOBEKa
Bemecrsa u https://lesson.academy-
1.2 XUMHYECKHE 15 1 0 content.myschool.edu.ru/0
peaKiuu 4/08
Wroro mo pazneny 20

Paznen 2. BaxHeiilnne npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

Bosznyx. Kucnopon.

https://lesson.academy-

2.1 6 0 1 content.myschool.edu.ru/0
TTousarue 00 oxkcumgax
4/08
Bonopon [loHsTHe o https://lesson.academy-
2.2 HOPOL. 8 0 1 content.myschool.edu.ru/0
KHUCIIOTAaX U COJIAX
4/08
Bona. PactBopsr. https://lesson.academy-
2.3 IToustue 06 5 1 1 content.myschool.edu.ru/0
OCHOBAHMAX 4/08
OCHOBHBIE KJIacChl https://lesson.academy-
2.4 HEOpraHMYEeCKUX 11 1 1 content.myschool.edu.ru/0
COEIUHEHUI 4/08
Hroro mo pazneny 30

Pazpnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.

MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Mepuoanueckmii https://lesson.academy-
3.1 3aKOH U 7 0 0 content.myschool.edu.ru/0

ITepuoanueckas

4/08
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cucreMa
XUMUYECKHUX
anemenToB /l. U.
Meupeine-eBa.
Ctpoenue aToma

XUMHYECKasa CBI3b.

https://lesson.academy-

O -
3.2 KHCTHTEIRHO 8 content.myschool.edu.ru/0
BOCCTAHOBHUTCIILHBIC
4/08
peakuuu
Hroro no pazaeny 15
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO
YACOB IIO 68
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB u Kontpoa IpakTHye (undposbie)
n/n TEM NPOrpaMmal Bceero bHBIC CKHue 06pa30BaTeJILHbIe
padoTbI padoThI pecypchl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
https://lesson.academ
[ToBTOpeHue u yrnyoieHue
1.1 3HaHUI OCHOBHBIX Pa3zeiioB 5 1 0 ¥
kypea 8 Kacca content.myschool.edu
.ru/04/09
https://lesson.academy-
12 OcHoBHbBIC BaKOHOMePHOCTI/I 4 0 0 content.myschool.edu.r
XUMHYECKUX peaKiui u/04/09
DNeKTpOTHTHIECKAS https://lesson.academy-
1.3 IUCCOLIMAINA. XUMUYECKHE 8 1 1 content.myschool.edu.r
peaKkIfu B pacTBOpax u/04/09
Hroro no paszneny 17
Pa3nen 2. HemeTaibl 4 UX cOeIMHEHUS
https://lesson.academ
OO1mas xapakTepucTUKa
2.1 XUMHYECKUX 31eMeHTOB VIIA- 4 0 1 ¥
rpyrsr, Caorers: content.myschool.edu
.ru/04/09
OO1m1ast xapaKTepuCTHKa https://lesson.academ
2.2 XUMHYECKUX dN1eMeHTOB VIA- 6 0 0 y-
rpynsl. Cepa u eé content.myschool.edu
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COCIMHEHUS .ru/04/09
OO11ast XapaKTEepUCTHKA https://lesson.academ
XUMHUYECKUX 3JIeMEHTOB VA- y-
2.3 7 0 1
rpymnbsl. A30t, pocdop u ux content.myschool.edu
COCIMHEHUS .ru/04/09
OO11ast XxapaKTepUCTHKA https://lesson.academ
24 XUMUYECKUX IeMEeHTOB |V A- 8 1 5 y-
' rpyImbl. YTIepoa U KpeMHUN content.myschool.edu
1 UX COEIUHEHUS .ru/04/09
Htoro no paznemny 25
Pa3nen 3. MeTa/iibl U UX COeIMHEHUS
https://lesson.academ
. y-
3.1 06 4 0 0
e CBOMCTRA METAILIOD content.myschool.edu
.ru/04/09
https://lesson.academ
39 Baxneiimme MeTamisl U X 16 1 9 y-
COCTMHEHNUS content.myschool.edu
.ru/04/09
Hroro no paszneny 20

Paznen 4. Xumus 1 oOKpyKammas cpeaa

https://lesson.academ

BCU_ICCTBa nu MaTepI/IaJ'ILI B t
4.1 3 0 0
JKW3HU 4EI0BEKA content.myschool.edu
.ru/04/09

Hroro no paszneny 3
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INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KouunyecTBO 4acoB
Jara uzydenus
a | Tema vooxa B Kounrpou IpakTuy DJIeKTPOHHBbIE HU(POBHIE
/ yp ¢ bHBIC ecKue OﬁpaSOBaTeJIbele PeCypChI
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https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
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ab9825ce-7a20-40e7-8294-



https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab

pPacTBOPBL.
MaccoBas gois
BEIIECTBA B
pacTtBope

adlchhc441ab

[IpakTuueckas
paborta Ne 5 o
TeMe
«IIpuroroBienue

https://academy-
content.myschool.edu.ru/lesson/
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https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
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43 | poiicTsa 18.02.25 ed900a27-2af0-4c09-b273-

OCHOBAHI a8d554826e6a

https://academy-

Kucnorst: cocras, content.myschool.edu.ru/lesson/
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https://academy-
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pabota Ne 6. content.myschool.edu.ru/lesson/

Pemenue 1a488696-3112-4ddc-b835-
47 | SKCHepUMEHTaJIbH 4.03.25 fa0Ocf807a743

BbIX 3a1a4 I10 TCMEC
«OCHOBHBIE
KJIACChI



https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
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XUMHUYECKHX content.myschool.edu.ru/lesson/
50 3JIEMEHTOB. 12.03.25 48027c6a-h989-4418-a53a-

TTousTue o 01052258532
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anemeHToB /[. U.

Menneneena
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https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d

teme "OCHOBHEBIE
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Crpocnue aTomoB. content.myschool.edu.ru/lesson/
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57 3HaueHune 16.04.25 https://academy-
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content.myschool.edu.ru/lesson/



https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
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https://academy-
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https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f

https://academy-

OxucimrenbHo- content.myschool.edu.ru/lesson/
63 | BOCCTaHOBUTEIBH 1 7.05.25 5714ad33-9594-4fd7-8448-

bI€ peaKlnn db8b184673a0

https://academy-

o —— content.myschool.edu.ru/lesson/

64 | occranosmTemt 1 13.05.25 34d1ced3-2599-4¢31-88¢3-
051182cle65b
KonTponbhas
https://academy-

pabota Ne4 o

Tene «CTDOGHIE content.myschool.edu.ru/lesson
65 | - P 1 14.05.25 /34d1ced3-2599-4¢31-88¢3-

' 051182cle65b

Xumudaeckas

CBS3b»

Pe3epBHbIii ypok.
pp | ocomenne H 1 20.05.25

CUcCTeMarTul3anuda

3HaHUH

PesepBHblii ypok.
g7 | Oooomere n 1 21.05.25

CHUCTEMATHU3aLA

3HaHUH

Pe3epBHblii ypok.
pg | CocOmemne 1 21.05.25

CHUCTEMAaTHU3aLA

3HaHUH
OBILEE 68



https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b

KOJIMYECTBO

YACOB I10
[TPOTPAMME
9 KJIACC
KoanuecTBo 4acoB
Kout | Tpakt [JarTa usyyenus
DJIeKTPOHHBbIE HU(POBbIE
Ne poJib | MuecK
Tema ypoka Bee o0pa3oBaTe/IbHbIE
n/n HEBIE ne
ro pecypchl
pado padot
ITo ITo
ThbI bl
IVIAHY pakry
https://academy-
I[Tepromuaeckuii 3aKOH. content.myschool.edu.ru/less
1 Ileproauyueckas cucrema 1 0 0 4.09.24 on/e5f2e5da-8588-4081-
XUMUYECKHX DIIEMEHTOB /[ 9741-a3c13edd696d
H. Menaeneena
3aKOHOMEPHOCTH B https:// acaden}:y' L edurul
. content.myschool.edu.ru/less
N3MCHCHHUU CBOUCTB
2 1 7.09.24 . 3 .
IMICCKIX SICMCHTOR 0 0 09 on/6e136259-009f-44a4
MEPBBIX TPEX MIEPHOJIOR 9892-4a0d5d05ef27
https://academy-
Knaccuduranus n content.myschool.edu.ru/less
3 HOMEHKJIaTypa 1 0 0 11.09.24 on/d77750e6-09f3-405a-
HEOPraHHYECKUX BEIIECTB 802a-da9835991288
4 Buabsl XUMHAYECKOM CBSI3U U 1 0 0 14.09.24 https://academy-
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https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
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https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
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https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe

THUIBI KPUCTATUTMYECKHUX
pEmETOK

content.myschool.edu.ru/less
on/81f%eala-d0c5-4ebe-
8233-3fe0ef24a6fe

KontponsHas padora Nel mo
teMe «lloBTOpeHue n

yrayOJeHre 3HaHUA 18.09.24
OCHOBHBIX pa3JIesioB Kypca 8
KJ1acca

https://academy-
Knaccnnkanms content.myschool.edu.ru/less
XMMHUYECKUX PEaKIMi 110 21.09.24 on/73cfefbd-cfb6-4e9f-992d-
Pa3IMYHBIM IPU3HAKAM a32958ee6bfb
[TonsiTHE O CKOPOCTH https://academy-
[ToHsiTHE O TOMOTEHHBIX U
FeTEPOreHHBIX PEaKLUIX ab7b-5da241324b8t
[ToHATHE 0 XUMHYECKOM
paBHOBecuH. DakToOpBI, https://academy-
BIIUSIOIINE i{a CKOPOCTh 28.00.24 Z?}?:gg;;\éiggzloijggrfl{/ less
XMMUYECKON peaKiuu 1
HOJI0’KEHHE XUMHUYECKOTO 9276-86ad5201d687
paBHOBeCHS

https://academy-
OxmcnurenbHo- content.myschool.edu.ru/less
BOCCTaHOBUTEIIbHBIE 2.10.24 on/e3c5ce58-baf7-46ec-b763-

peaxiuu

69ba4664990e
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https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
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Teopus 3NEKTPOIUTUYECKON

https://academy-

content.myschool.edu.ru/less

10 nucconuanuu. CUIbHbIE U 5.10.24 on/76ee69bb-9df2-4470-
CJ1a0bI€ ANEKTPOJIUTHI 82ec-26957b8b25¢c0
https://academy-
content.myschool.edu.ru/less
11 Honnble ypaBHEHUS peakuui 9.10.24 on/659c574b-8a01-45e0-
a397-18505ac007ec
XUMHUYECKUE CBOMCTBA https://academy-
KHCJIOT U OCHOBaHUI B CBETE content.myschool.edu.ru/less
12 npeJICTaBIIeHuIt 00 12.10.24 on/47d6af1b-698a-4050-
3IIEKTPOIUTUYECKON 8872-a5372d5ab4ae
JIUCCOIUAIINN
XHUMHYEeCKHE CBOMCTBA https://academy-
COJIEH B CBETE content.myschool.edu.ru/less
13 Tpe/ICTaBICHHIT 00 16.10.24 on/e7aba987-f351-4d05-
ANEKTPOIUTUYECKOMN a264-0ba234f49ffd
JIUCCOITUAITNN
https://academy-
content.myschool.edu.ru/less
14 [TonsaTue o runponuse comneit 19.10.24 on/c7318b9d-2aae-4bc2-
89e8-2103e0868c46
15 O60061meHue u ) 23.10.24
cucTeMaTu3anus 3HaHUI
KonTpossHas paborta Ne2 mo https://academy-
16 TeMme «DJIEKTPOIUTHYESCKAS 26.10.24 content.myschool.edu.ru/less

nuccoruanya. XuMHu4ecKue

on/22bebefd-b011-429b-



https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
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https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849

peaKIuu B pacTBOPAX»

b0d0-a6782513e849

[IpaxTuueckas padora Ne 1.

https://academy-
content.myschool.edu.ru/less

17 «Pewenne 6.11.24 on/0072cdc7-ac1d-44dd-

SKCIICPUMCHTAJIbHBIX 3a4a4Y» Sgc7_9f1dleb70b20
https://academy-
OO1iast XapakTepUCTHKA content.myschool.edu.ru/less

18 rajoreHoB. XUMHUYECKHE 9.11.24 on/b6086ed4-e33e-499f-
CBOHCTBA Ha NPUMEpE XJI0pa 8ce6-eb946e07acde
Xnoposogopoa. CostHast https://academy-

" KHGIIOTA, XHMHUSCKHE 131124 content.myschool.edu.ru/less
CBOMCTBA, MOy HEHHe, L on/64fd0e7e-75b9-40f7-
npuMeHeHe a675-cf7e62aad0e2
[IpakTuyeckas pabora Ne 2 https://academy-

2 o Teme «TToyuerte 161124 content.myschool.edu.ru/less
COJISTHOM KHCIIOTHI, U3y9ICHHE o on/2fa56edb-24b8-48de-

o8 CBOMCTEY 8807-edb0b851cab9
Breruncnenus mo https:/ acaderEv' | edurul

content.myschool.edu.ru/less
YPaBHEHHSIM XUMHYECKHX

21 20.11.24 - - -
peaKIHi, €CTH OIH 13 on/51e2d5cf-2222-490b
peareHToB J1aH B H30bITKE 8dc0-187fcc8772b6

99 OO0m1as xapakTeprucTruKa 931124
aneMeHTOB VIA-rpynmbl

23 AJTOTPOITHBIE 27.11.24 https://academy-
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https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
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https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3

MOJU(DUKAIIH CEPBI.
Haxoxnenue cepsl u eé
COCTMHCHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

content.myschool.edu.ru/less
on/f92ea7c9-e3a6-4195-
b341-a61e3e2490d3

CepoBoaopo1, CTpOEHHUE,

https://academy-
content.myschool.edu.ru/less

24 busnueckue 1 XUMUUECKHE 30.11.24 on/fd25ba95-73b0-44d5-
CBOJCTBA 9db8-0ce613a77bab
Oxcunpl cepol. CepHas https://academy-

25 KHCIIOTA, (DH3HUECKHE U 11200 content.myschool.edu.ru/less
XHMHUCCKHE CBOHCTBS, e on/d4e05dbf-2615-4c45-
NpHMeHeH e 9a39-62a664355136
XHUMHUYECKUE PEAKIIUH,

JISXKalue B OCHOBC https://academy_
MPOMBIIIICHHOTO CII0C00a content.myschool.edu.ru/less

26 HIOJTy4€HHs] CEPHOM KHCIIOTBHI. 7.12.24 on/9588fc67-14f3-4346-
XHAMUUYECKOE 3arpsA3HCHUC b2Cc_8ec54cl6b6a]_
OKPYXAaIOIIEe Cpeabl
COCTMHEHUSIMU CEPBI

https://academy-
97 Brruncienue MaccoBoil 101 111904 content.myschool.edu.ru/less
BBIXO/TA TIPOJYKTA PEAKIIAH Ll on/b44f706e-efe8-4ech-b626-
ff9710eea806
OO01mas xapakTepucTHKa
3JIEMEHTOB V A-TPVIIIEI https://academy-
28 py ' 14.12.24 content.myschool.edu.ru/less

A30T, pacnipocTpaHeHue B
npupoje, Gpu3zndecKkue u

on/7d4d7a30-3c8e-4ea9-
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XUMHUYECKUE CBOUCTBA

abb0-c9cf7c36a42f

29

AMMUak, ero ¢puznueckKue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHUE U PUMEHEHHE

18.12.24

https://academy-
content.myschool.edu.ru/less
on/4ebd4383-2a33-401d-
bb2b-77902435d54d

30

[IpakTuueckast padora Ne 3
no Teme «Ilonmyuyenue
aMMuaKa, H3yueHHue ero
CBOMCTBY

21.12.24

31

A3oTHas KHCIO0Ta, €€
bu3HYecKue 1 XUMHUIECCKHE
CBOMCTBA

25.12.24

32

KonTponbhnas pabora Ne3 o
Teme «Baxknenme
HEMETaJIbl U UX
COCTUHEHUS»

28.12.24

33

Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE
MHUHEPaJIbHBIX YA0OpEHHH.
XVMHYECKOE 3arpsi3HEHUE
OKpY Xarolle cpenbl
COEIMHEHUSIMU a30Ta

15.01.25

https://academy-
content.myschool.edu.ru/less
on/32660a47-4080-456b-
a005-4bc477563aal

34

®docdop. Oxcnn pochopa
(V) u dpochophas kucnora,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, IIOJIy4YCHUE

18.01.25

https://academy-
content.myschool.edu.ru/less
on/cde32b7e-8b4c-4d10-
8889-349a85b995hb5
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https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
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Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIBbHBIX

https://academy-

content.myschool.edu.ru/less

35 ynoOpeHnuii. 3arpsa3HeHue 22.01.25 on/02e87919-08b3-4f95-
IPUPOJHON CPE/IbI bb96-2b66feedd526
dbocdaramu

https://academy-
Yriepon, pacnpocTpaHeHne content.myschool.edu.ru/less

36 B IpUpoJe, HU3HUECKHE U 25.01.25 on/52ale7be-12¢9-4al16-
XUMHYECKHE CBOMCTBA 8953-4d1cec58396h
Oxcnnpl yrieposa, ux https://academy-
(husHyeCcKHE U XUMHYECKHE content.myschool.edu.ru/less

37 CBOMCTBA. DKOJIOIMYECKHUE 29.01.25 on/78ad63f8-6e16-4che-
poOJIEMBI, CBSI3aHHBIE C bald-4cfcf033cl4de
okcuzom yriepoaa (1V)

https://academy-
content.myschool.edu.ru/less

38 VYronpHas KUCIIOTa U €€ COJTU 1.02.25 on/ab5d6455-a0ea-4f28-

8617-07a52ad8f618
[IpakTuyeckas padora Ne 4 https://academy-
no Teme "Ilomyerne content.myschool.edu.ru/less

39 | yruexucoro rasa. 5.02.25 on/579aabf2-3852-435-
KauectBeHHast peakiiust Ha 9c34-bal273fd9a7a
KapOoHaT-HOH"

[MepBoHaYaTbHBIEC TIOHATHS https://academy-
40 00 OpraHMYECKUX BEIIECTBAX 8.02.25 content.myschool.edu.ru/less

KaK O COCAMHCHUAX

on/40740cc9-19ea-472e-
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https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168

yriepona ab4f-ade3dad50168
https://academy-
content.myschool.edu.ru/less
41 KpemHuii u ero coeguHeHus 12.02.25 on/542fbaed-bed1-463f-a2f8-
ec775877b977
[IpakTuueckas padora Ne 5.
Pewmene https://academy-
42 SKCTIICPUMEHTAIIBHBIX 3aa4 15.02.25 gﬁ?;;:g?&sizzzg_ejgéﬁ{/ less
o TemMe «BaxkHeiiine
HEMETAILIEL 1 X aabl-dacfb9883eda
COCUHEHUS
OO0m1as XxapakTeprucTrUKa
XUMHUYCCKUX DJIIECMCHTOB — https://academv-
MeTaioB. Metammnyeckas content.myschool.edu.ru/less
43 CBSI3b U METAJIJIMYECKast 19.02.25 on/3e098831-e7b6-4fa5-
KPUCTATMYECKAs PEIIETKA. 8743-6¢cc446e18ab6
du3nueckre CBOMCTBA
METAaJIJIOB
XHUMHYEeCKHE CBOMCTBA https://academy-
METAIIIIOB. content.myschool.edu.ru/less
44 DIEKTPOXUMHYUECKUH Ps/T 22.02.25 on/902a45c5-6df5-418a-
HaNpsHKEHUH METaJJIOB ba03-67calf76f1a3
O611me crnocoObl MoTyueHUst hitps://academy-
MeTamos. CITaBEL content.myschool.edu.ru/less
45 Brrauciaenus mo 26.02.25

YpaBHEHUSAM XUMHUUYECKHUX
peaKuii, €ClIi OJIUH U3

on/08c4849b-39a4-477e-
a190-91167c1f8674
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https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674

PCarcHTOB COACPIKUT
IMpUMECH

[IonsaTHE 0 KOpPpO3UH

https://academy-
content.myschool.edu.ru/less

4 1.03.2 - - -

6 ETAILIOR 03.25 on/3d110449-569d-4da7
8e18-2474aed96fdf
https://academy-
content.myschool.edu.ru/less

47 [lenouHbIe MeTaILIbI 5.03.25 on/7d3e8ebb-1fad-4bfa-a855-
1d970d213a82

48 OKCI/IIH:I H THAPOKCHUABI 80325

HATPHA U KaJIus
https://academy-
[lenouno3emenbHbIE content.myschool.edu.ru/less
49 METaJUIbl — KaJIbLUI U 12.03.25 on/38098433-ea37-4eda-
MarHuii ac90-64dc5857a2b4
50 Ba)KHeI/IH_II/Ie COCINHCHUA 150325
KaJIbIusg
5y | Qoobuwennen 5 19.03.25
CUCTEMaTHU3aluAad 3HaHUNU
https://academy-
- JECTKOCTD BOJEI H CIIOCOGH 7,03 5 content.myschool.edu.ru/less
B — Uo. on/dbfb6fc3-eb3e-4d6¢-8965-
baaaad574020
£3 [TpakTudeckas padoTa Ne 6 2 04.25 https://academy-

o teme "JKECTKOCTE BOIBI U

content.myschool.edu.ru/less



https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
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https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44

1

METO/Ibl €€ yCTpaHEeHHUs!'

on/a4452dab-4cd2-42f4-
2a49-ad598f68fe44

https://academy-
content.myschool.edu.ru/less

54 AnroMuHMH 5.04.25 on/945e5e8e-3770-4396-
bef8-f110f22d14f4
55 AmMdoTtepHbIe cBOCTBA 9.04.25
OKCHJIa ¥ THJIPOKCHIA
https://academy-
content.myschool.edu.ru/less
56 Keneso 12.04.25 on/8f9ea2f6-5ca2-47bf-87f2-
975545hb3c948
https://academy-
Oxcuipl, TUIPOKCHIIBI U content.myschool.edu.ru/less
57 comu xenesa (11) n xenesa 16.04.25 on/f44e6ab0-fda3-4055-8fff-
() a99411f84bec
58 O6o0menue u ) 19.04.25
cHUCTEeMaTH3aIus 3HAaHUI
[pakTudaeckas pabora Ne 7. https://academy-
Perrenne content.myschool.edu.ru/less
59 AKCIIEPUMEHTAJIbHBIX 3a7a4 23.04.25 on/7222h10c-2d4b-401d-
o TeMe «BaxkHeiimme 90b8-b24530874d0c
METaJUTbl U UX COSTUHEHUSDY
Breramciaenus mo
60 YPaBHEHUAM XUMHYECKHX 26.04.25

pEeaKUHii, €CIIM OJIUH U3
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https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
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pEeareHToB J1aH B U30BITKE
WJIU COJICPYKHUT MPUMECH.
Brrancinenus MaccoBoi 10JIH
BBIXO/Ia TIPOJIYKTa PEAKIIUH

O060061IEHNE U

61 . 30.04.25
cucreMaTui3anuda 3HaHUN
KonTtponbsHas padora Ne4 mo
62 TeMme «Baxneilume MeTaubl 3.05.25
U UX COCOUHCHUA»
https://academy-
BemecTsa 1 MaTepuaisl B content.myschool.edu.ru/less
63 IIOBCEHEBHOM KU3HU 7.05.25 | on/cb5ef102-7c42-4fch-a89f-
1CJIOBCKA 580ec2234cd0
https://academy-
tent.myschool.edu.ru/less
XI/IMI/I‘IGCKOG 3an$I3HCHI/Ie con
64 10.05.25 . : .
OKpyKaroIIeii CpebI on/6d721d3d-03ef-43e6
bd63-c982d34d1836
https://academy-
5 Polb XHMUH B PEIIeHHN 14.05.25 content.myschool.edu.ru/less
DKOJIOTUUECKUX TIPOOIIEM T on/147344d0-7010-44ce-
a6a4-9a78h85f4b44
Pe3epBHbIit ypoK.
66 O0600611IEHNE U 17.05.25
cUCTeMaTHu3anus 3HaHUHU
67 PesepBHBIH ypOK. 21.05.25

O06o0061EeHNE U



https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
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cUCTeEMaTHU3alus 3HaAaHUN

PesepBHBI ypOK.

68 O060061EHNE U 1 24.05.25
cUCTeMaTHU3alus 3HaAaHUN
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ I'.E. Pynsutuc, @.I'.Denpaman,

AxknuonepHoe obmectBo «M3narenbetBo «lIpocBemenne»

» Xumus, 9 knace/ I'.E. Pyasutuc, ©.I".@enpaman,

AxunonepHoe o6mectBo «M3narensbctBo «IIpocsemienue

Tabnuuel: [leproauueckas cucremMa xXumMuueckux anemeHToB . U.
Memnneneesa, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUNA Psii HAIPSKEHUS

MCTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

MeTtoauueckoe-tiocooue-mis-yanress. pdf

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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