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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABIEHHbIX
B ®I'OC 00O, a Takxe Ha OcHOBE (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1Mo xumMuu Aa€T TPENCTaBICHUE O IENAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM MW TeMaM MpPOrpaMMbl MO XUMHUH, OMNPENENSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOy4aroluxcs, OIpeNesieT BO3MOXKHOCTM — HpeaMmeTa  JJis
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poNb WUrparoT (GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3alliil  BO3MOXKHOCTEM Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYJarOIINXCS;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B OKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COJlep)KaHMsl ~ y4eOHOro mpeAameTa, KOTOpbIM  SBISETCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHSATHM XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHHM W HEKOTOPBIX OTACIBbHBIX 3HAUYUMBIX MOHITUU
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIAPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUA;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpYyrOMY, BBIOJHSS PYHKIIMU OOBSICHEHHS U IPOTHO3UPOBAHUSI CBOICTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs N3y4aeMbIX
BEILECTB.

OcBoeHue MporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMUPOBAHUIO
IIPEJICTABICHUS O XMMHUYECKOW COCTAaBILIFOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee U3y4YEHHBIX Y4eOHBbIX NpeameToB: «Okpyxaromuid Mupy, «buomnorus. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (QOPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBL. 3ajada
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HayIHBIM METOJIaM IMO3HAHUS MPHU W3YUYEHUHU BEIIECTB M XUMUUYECKUX PEaKIUi, B
(dbopMUpOBaHUY U PA3BUTHUU [TO3HABATEIHLHBIX YMEHUN U UX MPUMEHEHUU B y4E€OHO-
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSI BaKHOE
3HAYEHUE MPUOOPENIN TaKHE 11U, KaK:

— (opmupoBaHHe WHTEIJIEKTYaIbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOITUMCS YCIIOBUSIM KU3HH,

—  HampaBICHHOCTh OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMWH,

— obecrnevueHne yCIIOBUM, CIIOCOOCTBYIONINX TPUOOPETCHUIO 00 YyUYaIOIIUMHUCS
OTbITa Pa3HOOOPA3HON NEATENHHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUAOB JICATCILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H €CTECTBEHHO-HAaYy4HOM
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBSCHATHP W OICHWBATh SBJICHUS
OKPYKAIOIIEro MHpA, WCIOJIb3ySd 3HAHUS WU ONBIT, MOJYYCHHBIC MPH U3YUYCHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TPOOJIeM B TTIOBCEAHEBHOM KU3HU M TPYIOBOU
NeSITeNIbHOCTH;

— (¢opmupoBaHHE Yy OOy4arOHmIMXCS TYMAHUCTHUECKUX OTHOIIEHUH,
NMOHMMAaHUs IICHHOCTH XUMHUYCCKUX 3HAHWA I BBIPAOOTKH DKOJIOTHYECCKU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIEYENIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIS U HAMPABICHHOCTH albHEHUIIETO
o0yJeHus.

HopmaTtuBHBIe aKThI M Yy4eOHO-MeTOAHYECKHE JIOKYMEHTBHI, Ha

OCHOBAHUM KOTOPBIX pa3padoTaHa mporpamMmma
— ®enepanbhbiii 3akoH oT 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanuny» (nanee — ©3-273);
— Ilopsiaok opraHu3ali U OCYILECTBICHHUsS] 00pa30BaTENIbHOM N1E€ATEIbHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM 00pa3oBaTebHBIM TPOrpaMMaM
Ha4yaJbHOTO OOIIEro, OCHOBHOIO OOIIETO0 W CpeAHero oOliiero oOpa3oBaHUs,
YTBEPKICHHBIN MTpukazoM Munucrepcersa npocsetenust PO ot 22.03.2021 No 115,
C U3MCHCHHUSIMU, BHECCHHBIMH MPHUKa30M MUHUCTEPCTBA



npocsemeHus PO ot 11.02.2022 No 69; u npukazom MunnpocsemeHus Poccun ot
05.12.2022 r. N01063;

— CII  2.4.3648-20 «CaHuUTapHO-3UAEMHUOJIOTUYECKUE  TpPeOOBaHUS K
OpraHu3alusM BOCIUTAHUS M OOY4YEHUs, OTIbIXa W O3J0POBJICHHS JETed U
monoaexu» (yrB. IlocranoBiennem ['71laBHOro rocynapCcTBEHHOIO CaHUTAPHOTO
Bpaua Poccutickoit ®enepannu 28.09.2020 No 28);

— CII u nHopmbl CanlluH 1.2.3685-21 «['urnennueckre HOpMaTUBBI U TPEOOBAHUS
K oOecrieyeHuto 0e30macHOCTH U (WiM) OEe3BPeIHOCTH ISl ueloBeKa (hakTOpOB
cpeabl obuTaHus», (YTB. TIIOCTaHOBJIEHHEM [JIaBHOTO TrocyAapCTBEHHOTO
canutapHoro Bpauya Poccuiickoit denepanun ot 28.01.2021 No 2);

—cT. 112 Tpynosoro konekca P®;

— IlocranoBnenue IlpaBurensctBa P® ot 10.08.2023 No 1314 «O mnepenoce
BBIXOJHBIX AHEN B 2024 romy»;

- Ilpoext Ilocranosnenusi IlpaBurensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mepenoce BBIXOAHBIX mHeH B 2025 romy» (MOATOTOBJICH
MunTtpynom Poccuu 24 utonst 2024 1.);

— @I'OC HOO, 000, COO;

— ®OII HOO, 000, COO;

— IIuceMo MuHUCTEPCTBA 00111Er0 U MpodeccCHoHaIbHOro 00pa3oBanus PocToBckoil
obmactu ot 15.07.2024 No 24/2.1-11491 «O eauHbIX oaxoaax mpu (GOpMUPOBAHUN
KajeHaapHoro yueoHnoro rpaduka Ha 2024 - 2025 y4eOHbIN 1o

— YcraB MBOYVY «JIunein No 13».

PaGouas nporpamma Bociutanust MBOY «Jlurieit Ne 13»; Xumus.

B coorBerctBun ¢ YueonsiM miaHom MBOY «Jlumeit Ne 13» (IIpukas ot
31.08.202 Ne 405) na2024 — 2025 yueOHBIii T/l HAa U3y4YCHUE JAHHOTO Kypca B 2024
—2025 ydebHOM TOIy OTBOAMUTCS 68 4yaca (2 vaca B HEHIENI0), HA OCHOBAaHUU
Kanennapuoro yue6noro rpadhuxa MBOY «JIumeit Ne 13» Ha 2024-2025 y4. rox
MPETYyCMOTPEHO 66 YacoB, 2 daca CIUIAHUPOBAHBI 3a CYET OJIOYHOW MMOAauU
yu4eOHOro MaTepuaia.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUYECKUE ABJICHUS. XUMHUUECKAsl peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpallieHus: ¢ JJabopaTOPHBIM 00OPYIOBAaHUEM, U3yUYCHHE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAECHCAIMsI BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau () mpu HarpeBanuu, B3auMoaelcTBHE Keje3a ¢ pactBopoM couu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcCChl, CO3/IaHHE MOZEJIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu TopeHus). Oxcuapl. [Ipumenenue xuciopoga. CrocoOsI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMHYECKHE peaKIuu. TOIUIMBO: yroib W METAaH. 3arps3HEHUE
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
dbu3MYeCcKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TToTydeHus. Kuciaorer
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpPEe. XMMHUYECKUE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCIOpOJa, HAOIIOIEHUE
B3aMMOJCICTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BaHUE BUAEOMATEPUAJIOB), HA0JII0IEHHE 00PA3IIOB BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbI C METAJUIaMU (HAaTpUeM U
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCIOT C METAJUIAMH, PEaKIUi
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepuognuecknii 3axkoH u Ilepuogmyeckas cucreMa XHUMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPble 00pa3yroT aM(POTEpHbIE OKCUIBI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuueckux snemeHToB J[. M. Menpeneesa. llepuonbl u Trpymiibl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepuonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOIO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuoanueckoro 3akona u [lepruoanyeckoi CUCTEMbBI XUMHUUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHUM, TaK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiaccupUKalMs, TEPUOAUYHOCTb, HAOIIOEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, N3MEPECHHE, MOJICNb, SIBIICHHUE.

®duzrka: MmaTepus, aTOM, AJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJTU, U30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPHUECKHUH 3apsij, BELIECTBO, TENO0, O00BEM,
arperaTHOe COCTOSIHME BEIECTBa, Ta3, (PU3NYECKUE BEIWYUHbBI, €IUHUIIBI
U3MEpeHHs, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
HCKOTIaeMbI€, TOTUTMBO, BOIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yJNbTAaThl OCBOCHHSI MPOTPAMMBI  OCHOBHOTO  OOIIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOy4eHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCIIUTATEJILHOW AEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBe MpaBWJIaMHW U HOpPMAaMHU TMOBEJCHUS U CIIOCOOCTBYIOT ITpolieccaM
CaMOIIO3HAHMSI, CAMOPA3BUTHS ¥ COLUATIM3ALUN 00yJarOIUXCsl.

JImaHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATHCS CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllUd W
pacuIMpeHue onbiTa AeSITEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMS

LIEHHOCTHOI'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
W HAyYHOMY HACJIEUI0, TMOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAaILHEl o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YyCTPOMCTBE MUpPa B OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOMU, YUeOHOMCCIIeI0BATEIhCKOM, TBOPUECKON U APYTUX BUAAX IEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JAESATEIBbHOCTH MPU BBITIOJTHEHUU
y4eOHBIX, MO3HABATENBHBIX 3aj/lay, BBIMOJHEHUN XUMUYECKUX IKCIICPUMEHTOB,
CO37IaHUHU YYEOHBIX TPOCKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIIH
B MPOIIECCE ATOM y4eOHOU ACSITEIIbHOCTH, TOTOBHOCTH OIEHHWBATH CBOE MOBEJCHUE
U MOCTYNKH CBOMX TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB,;



3) HEeHHOCTH HAYYHOI O TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE MU XMMUYECKOW peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOINIME
OCHOBY JIJIl IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI TPHUPOJbI, B3aMMOCBSI3IX 4YEJIOBEKAa C
IIPUPOHON CPENOW, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYY€HUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIC i1 OOBSICHEHHUS HAOJIOIaeMbIX IPOIECCOB U SIBICHUH,
MO3HABATEIHLHOW, WH(OPMAIIMOHHON M YHTATENhCKOW KYJIbTYPBI, B TOM YHCJC
HABBIKOB CAMOCTOSITEJIbHOM pPabOThI C y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoOl, JOCTYMHBIMU TEXHUYECKUMH CpPEICTBaMH WH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHUIO M TO3HAHMIO, JIIOOO3HATENILHOCTh, TOTOBHOCTb W
CIIOCOOHOCTh K  caMOOOpa30OBaHUIO, TMPOCKTHOM U  HUCCIEI0BATEIbCKOM
JESITEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHA OOYYEeHHS B
JlanbHEHNIIIeM;

4) dpopmMupoBaHus KyJbTYPbl 310POBb.

OCO3HAaHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 *KW3HU, OCO3HAHUE MOCIEACTBUU U
HETIPHUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOJICHHS aJIKOTOJIs, HAPKOTHUKOB, KYPEHHUS ),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBUJl OE30MAaCHOCTH TMpU  OOpPAIICHUH C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

HMHTEpEC K MPAaKTUUYECKOMY U3YUECHHIO Mpodeccuil u Tpyaa pa3IMaHoro poja,
YBAXEHUE K TPYAY U pe3yJibTaTaM TPYJAOBOM IESITENbHOCTH, B TOM YHCIIE HA OCHOBE
OpUMEHEHUS!  NPEIMETHBIX 3HAHMM 1O  XMMHHM, OCO3HAHHBIA  BBIOOD
WHIWBUTYATLHON TPASKTOPHUH MPOIODKEHUST 00pa30BaHMsI ¢ y4ETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
YCIEIIHON MPOPECCUOHAIBHON NEeITELHOCTU U PA3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIAITUPOBATHLCS B MPOPECCHOHAILHON Cpe/Ie;

6) 3K010rM4ecKOro BOCIIUTAHMS:

AKOJIOTUUYECKU 11€IeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIECTBOBaHMS, IOHMMAaHUE IIEHHOCTH 3/I0POBOrO0 U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3UYECKOMY M TICHUXWYECKOMY 3/I0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
paBMJI 0€30MACHOTO TTOBEICHMS TIPU paboTe ¢ BEIECTBAMU, a TAK)KE B CUTYAITUsX,
YTPOXKAIOUIUX 3[I0POBBIO U )KU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYCHUU XUMHH, IS
pELIECHUS 3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOAHOU CPENOM, JJISI OBBILLICHUS



YPOBHS  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHHS TJ00OAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IyTeld UX pelIeHUs] MOCPEICTBOM METOJ0B XHMHH,
3KOJIOTUYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOACTBOBAThCSI UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAJILHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpeaMeETHBIX PE3YJIBTATOB BBIJACIAOT 3HAYUMBIE IS
dbopMHUPOBaHUS MUPOBO33PEHUS 00IIICHAYYHBIE MOHATHS (3aKOH, TCOPHS, TPUHITHII,
runore3a, (akt, cUCTeMa, TMPOIECC, OHKCIEPUMEHT U JPYroe.), KOTOpHIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
HAay4YHOW KapTUHE MUPA, U YHUBEpCAJIbHBIC yueOHbIC NEeUCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIC), KOTOpbIE 00€CreuynBarOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOMN
JIEITEIBHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue JeMCTBUA:

YMEHHSI MCIOJb30BATh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS MPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICII XHMHYECKUX MOHATHH (BBIACIATH UX XapaKTEePHBIC
MPU3HAKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSITHUAMH), HCIOIH30BATh
MOHATHS JIJI1 OOBSICHEHUS OTJCIbHBIX (DAKTOB M SBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(DUKAIUN XUMHUYECKUX BEIHIECTB M XUMHUYECKUX DPEaKIIHM,
yCTaHABIIMBAaTh TMPUYUHHO-CIICJICTBCHHBIC CBS3W MEXIy OOBEKTAMU H3YYCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeJaTh BBIBOJIBI M 3aK/II0UCHHS,

YyMEHUE TMPUMEHSITh B TIpPOlleCCE€ TMO3HAHUSI TOHATUS (IIPEAMETHBIE H
MeTaInpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCTIOIb3yeMble B XUMUH,
MpeoOpPa30oBBIBATh MHUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIE TIPECTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJI JJIEMEHTA), XUMHUYecKas (opmyrna U ypaBHECHHE
XUMHUYECKON PEaKIUM — MPH PEIICHUH y4eOHO-TI03HABAaTEeNbHBIX 3a7a4, ¢ y4éTOM
3TUX MOJIEIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKY U3YYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3YUAEMbIX MPOLECCAX U SABICHUAX.

ba3oBbIe uccienoBarebCcKHe JeMCTBUSA .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B KAYE€CTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHMS THIIOTE3BI TI0 MIPOBEPKE
MPABWJIbHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHUIO, OPraHW3allud M MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoliecca,



CaMOCTOSITEJILHO MTPOTHO3UPOBATh €r0 pe3ylibTar, POpMYIUpPOBaTH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABISTh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHQPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOpM MPEJCTABICHUS], TTOTYy4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAsT  JIUTEpATypa XUMHUYECKOrO COJEp)KaHUs, CIPaBOYHbBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHATHh PA3IMUYHBbIC METOJBI M 3alpOChl MPHU TMOUCKE U OTOOpE
nH(pOpMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAWMBIX [IJISi BBIOJTHCHHS
y4eOHBIX ¥ TIO3HABATEBHBIX 3a7[a4 ONPECIEHHOTO THUITA, TPUOOPETEHNE OTbITA B
o0JacT  MCHOJb30BaHUS  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOW aKTUBHOTO MCIIOIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (hOpMY TIpe/icTaBlIeHUs] HHPOPMALIUUA U
WJUTIOCTPUPOBATh pElIaeMble 3aJaud HECJIOXHBIMHU CXEMaMH, JuarpaMMaMu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSIMY;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpoIecce Yy4eOHOU u
MCCIEI0BATEIbCKOM JEATENBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYXKAKOUIEH NPUPOIHOU
Cpelbl.

KoMMyHuUKATHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora v (Win) JUCKYCCUH) 10 CYILIECTBY
oOcyxmaaeMolt TeMbl, (QopMyIHpOBaTh CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUSI TIPEJIOKEHHOW 3a]1a4u;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHbIE  pe3ysibTaThl  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeJlaThb MPE3CHTAIUI0
PE3yNIBTATOB BBIMOJHEHUS XUMUUYECKOTO JKCIEprMeHTa (JTabopaTOpHOTO OIIBITA,
1a00paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHUA Y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M  HMCCIEJOBATEIIbCKOM  JESITEIbHOCTH  TMpPU  pEUICHUU
BO3HUKAIONIMX IMPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3unuii (00CyXkaeHns, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHI, OIpENEICHUE KPUTEPUEB IO OIIEHKE KayecTBa
BBITIOJIHCHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepPcaJibHbIe y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAENATh LEeNH JEATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITENhbHOCTD, BBIOMpaTh Hanbosiee 3((HEKTUBHBIE CIIOCOOBI PEIICHUST YIECOHBIX U



MIO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  QITOPUTM JCUCTBUUA IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUsI HOBBIX 3HAaHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJibTaTa 3asBJIICHHOM LE€IU, YMEHUE
WCIIOJIb30BATh U AHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbI€ B YCIIOBUM 3aIaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJICpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padodeil mporpammoit,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIONIMMUCS HAay4YHBIC 3HAHHS, YMEHHUS W CIIOCOOBI
nercTBui, crnenuduueckue i1 OPEAMETHOM o0ysiactTh  «XUMHS», BHUJIbBI
JNEATENIBHOCTA MO  IOJYYEHUIO HOBOIO  3HAHWS, €ro  HWHTEPIPETalNH,
peoOPa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUSX.

K xoH1y oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJLKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y 00yJaIOIINUXCST YMCHHI:

e PpacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMUAYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOJHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHUYECKasl pPEaKiusi, KiacCu(PuKaius peakiuil: peaxiuu
COCMHEHMS, PEAKUHMH PAa3JIOKEHUs, PEaKUMHU 3aMEUICHUs, PEeaKUuu
oOMEHa, HK30- M YHJIOTEPMHUUECKHE PEAKIINH, TETJIOBOM 3((EKT peakinw,
SIPO aTOMa, JIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, PAINYC aTOMa,
XUMHUYECKAsT CBSA3b, MOJSIPHASI U HEIMOJSPHASI KOBAJEHTHAs CBA3b, MOHHAS
CBA3b, HWOH, KATHOH, aHWOH, pPAaCTBOpP, MAaccoBas JOJS BEIIECTBa
(IpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHWYECKHX IIOHATUH U
MIPUMEHSITh 3TU MOHATHUS IIPU ONMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BaTh XHMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (hopmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHECHUSX,
CTENEHb  OKUCIEHUSI  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
IIPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIAcCy COCIUHEHUM I10
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHWYECKUX COCITMHEHUSIX;

e packpeiBaTh cMmbicn Ilepmomnueckoro 3akona J[. M. MeHnneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEHUsA B llepmommueckoi cucreme,



3aKOHOB COXpaHEHUsI MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

ONKCHIBaTh U XapaKTepu3oBaTh TaOmuuHyro (opmy Ilepuoanueckon
CUCTEMBl XUMHUYECKHUX DJJIEMEHTOB: pa3linyarh TOHATUA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OonbllIME TEPUONbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmogmyeckass cucremMa XuMHUecKux »djementoB J[. .
MenneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apA[l siipa, 00IIee YUCIIO IIEKTPOHOB U
pacnpeeseHre UX MO 3JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBa,
XUMUYECKUE peakiuuu (M0 YHUCIYy M COCTaBy Y4YacTBYIOUIMX B pEaKIUU
BEILIECTB, 1O TETJIOBOMY (D (PeKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMUYECKHUE CBOMCTBAa BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPK/Ias OMHCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUSI XHUMHUYECKUX NPEBpaAllCHUA B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO »3JeMeHTa Mo (opMmyrne COeIuHEHMS,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHUIO
XUMHUYECKOU PEaKIIUH;

MPUMEHSTH OCHOBHBIE OIEepaIlii MbICIUTEIbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0000IIEeHHE, CHUCTEMAaTH3allhio, KIIacCH(DHUKAIIHIO,
BBISIBJICHUE TPUUYUHHO-CJIEICTBEHHBIX CBS3€H — JUIsl M3y4€HHUs CBOWCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYyYHbIE METObI
MO3HaHMUSI — HAOIOJEHUE, W3MEPEHHE, MOJACTUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN );

CIIeZIOBATh MPaBUIIaM MOJIb30BAHUS XUMHUECKOH MOCYA0H U TaOOpaTOPHBIM
o0Opy/lOBaHHEM, a TaKXKe IMpaBWIaM OOpalleHusi C BeEIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKUMSIMU IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa U KUCIOPOJa), IPUTOTOBJIEHUIO PACTBOPOB C OMNpPENEIEHHON
MAaCCOBOW JOJIE PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOIAUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PAaClO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHJIUKATOPOB (TakMyc, (heHoadTaenH, METHUIOpaHK

U Jpyrue).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHasg 00JIacThb
11 €CTEeCTBO3HAHMS U 5 0 1 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa n xumuueckue 15 1 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Paznen 2. Ba:kneiimue npeicTaBuTe Il HEOPraHMYeCKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6 0 0
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon.IlonaTtue o kucmorax bubmmorexa [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBaHMSAX https://m.edso0.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHMYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1emMeHToB /[l. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
Kosu4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nudposbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero HU3Yy4YeHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Ponb xumun B 1 0 0 but6moreka [JOK
JKU3HU 4YelloBeKa. Tela U Belecrsa 03.09.2024 | https://m.edsoo.ru/ff0d210c

5 ITorsaTHe 0 MeTOAAX ITO3HAHHUS B 1 0 0 bu6moreka IIOK
XUMUH. 05.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1

3 «[IpaBuiia paboOTHI B 1a00OPaTOPHH U 1 0 1 bu6morexa [IOK
puéMBI OOpaIeHuUs C 10.09.2024 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEIIECTBA U CMECH. 1 0 0 bu6moreka [JOK
Crioco0OsI pa3eneHus cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha mpumepe 1 0 1 bubmorexa [JOK

A N PHMED 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYUCTKH ITOBAPEHHOMN COJIN)»
bu6moreka [IOK
A 1

6 TOMBLH MOTICHYIH 0 0 19.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHL. 3HAKU 1 0 0 bubmmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX AJICMEHTOB 19.09.2024 | https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK

8 A - 1 0 0

TOMHOTMOICKYIFIPHOE YHCHHC 24.09.2024 | - hitps://m.edsoo.ru/ff0d2d50



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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Bbub6morexa IIOK

cHUCTeMaTH3aln 3HAHUI

9 IT
POCTRIE 1 COIHBIC BEMECTRa 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
3aKoH MTOCTOSHCTBA COCTaBa
10 BellecTB. XuMuueckas popmyJa. bu6mmoreka [IOK
BaneHTHOCTE AaTOMOB XHMMUYECKHUX 01.10.2024 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHTEIIbHAsI aTOMHAsI Macca.
11 OTtHOCHUTENbHAS MOJICKYJISIpHAS bubmrorexa [JOK
YIAp 03.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XMMHY€ECKOr O bubmumoreka [IOK
3JIEMEHTA B COEAVHEHUU 08.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomuuaectBo BemectBa. Moib. bu6moreka [IOK
MosnsipHas macca 10.10.2024 | https://m.edsoo.ru/ff0d5230
14 dusnuecKre U XUMHUCCKUE SIBJICHUS. bubmumoreka [IOK
XuMHUYecKasi peaKius 15.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBusl IpOTEKaHUS bu6mmoteka [IOK
XUMHUYECKUX peaKiuit 17.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6moTteka [JOK
XUMH4ECKHE YpaBHEHUS 22.10.2024 | https://m.edsoo.ru/ff0d3b88
B
| D
» YPABHER 24.10.2024 | https://m.edsoo.ru/ff0d5708
XUMHYCCKUX PEaKIuit
Krnaccupukanus XuMu4ecKkux
18 €Akl (COCAMHEHMS, Pa3JIOKEHUS Bubmmorexa [IOK
peaitt A P ’ 07.11.2024 |  https://m.edsoo.ru/ff0d334
3aMelleHusI, 0OMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIHKIoeauCcT. O000IIeHNE 1 buomiorexa [JOK
1 ARCT. LID0DTH 12.11.2024 | https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Kontponpnas pabora Nel o teme

Bbub6morexa IIOK

20
«BeriecTBa 1 XUMHUYECKHE PEAKITUNY 14.11.2024 | https://m.edsoo.ru/ff0d4290
B — .C
21| sosyxa. Kicropor— snesient buGmorera LIOK
Ay%d. POA 19.11.2024 |  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
duznyecKkre U XUMHIECKIE
99 CBOICTBa KHUCIOPOJA (pEeaKIu bu6moTteka [{OK
okuciieHus, ropesue). [lonstue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObI MOJTy4eHHUs KUCIIOPO/Ia B
23 J1a00paTOPUHU U IIPOMBIIIIEHHOCTH bubmorexa HOK
patTop P ’ 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TemoBoii 3(phexkT XMMHUECKOH
24 peakiuu, NOHATHE O Bbub6morexa IIOK
TEPMOXHMUYECKOM YPaBHEHHUH, IK30- 28.11.2024 | https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHYCCKHUX PEAKIIHIX
To o (HedTh, yro eTaH).
55 | Sepmemesonme, croeats o buGmorera LIOK
ATPASHCHNE BOS/LYXA, CHOCODHE €10 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEOTBPAIICHUS
ITpakTueckas padota Ne 3 o teme
26 «lTonydeHue u cooupanue bubmorexa OK
v P . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPOAA, U3yYEHHE €0 CBOHCTBY
97 Bonopox — anemeHT u npocroe bu6mmoreka [TOK
BemecTBo. HaxoxaeHue B mpupoe 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
Du3nUecKre ¥ XUMHIECKHE
28 cBoiicTBa BojopoAa. Ilpumenenue bubmorexa HOK
A0poAa. 1p 12.12.2024 | https://m.edsoo.ru/ff0d4ddo

BOJIOpOJIA



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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Bbub6morexa IIOK

29 Homsmie o KuCTOTax it conix 17.12.2024 | https://m.edsoo.ru/ff0d5002

30 CriocoObI MOJTy4eHUs BOJIOPOa B bu6morexa [IOK
nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme

31 «[Tomyyenue u coOupanue BOgOpoaa, Brbmorexa LIOK

. 24.12.2024 | https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE €ro CBONUCTBY»

39 MoutsipHbIii 00BEM ra30B. 3aKOH bu6moteka [IOK
ABoranpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncnennst o0bEMa, KOIMYECTBA

33 BEIIECTBA T'a3a 110 €ro H3BECTHOMY bubmorexa [IOK

. 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BbEMY
Brruucienust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMH Ha OCHOBE bubmmorexa [JOK
B N 14.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHHI Ta30B

35 DU3NYECKUE U XUMUYECKHUE bu6moreka [JOK
CBOICTBa BOBI 16.01.2025 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [TonsiTe 00 bubmmoreka [IOK
WHIUKATOpax 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopUTENb.

37 Hacsiiennbie 1 HeHACHIIEHHBIE bubmmoreka [IOK
pacTtBOpBl. MaccoBasi J10J1sI BEIIeCTBa 23.01.2025 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuueckas pabora Ne 5 o Teme

38 «ITpuroroBiieHHE PaCTBOPOB C bu6motexa [IOK
onpenenéHHON MacCOBOM JT0JIeiH 28.01.2025 | https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BEIIECTBAY



https://m.edsoo.ru/ff0d50d2
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Kontponpnas pabora Ne2 o teme

Bbub6morexa IIOK

39
«Kucnopon. Bonopona. Bona» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcubI: COCTaB, KJIacCH(pUKaIus, bu6morexa [IOK
HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
[TonyueHune u XUMHUYECKUE CBOKCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmrorexa [JOK
’ 06.02.2025 | https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCUIIOB
42 OcHOBaHHS: COCTaB, bubmmoreka [IOK
KJ1accH (puKaIys, HOMEHKIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 IToyueHnue U XuMH4YECKHE CBOMCTBA bu6muotexa LIOK
OCHOBaHUI 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiaccudukanus, but6mmoreka [JOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ff0dfee2
45 ITonyueHnue U XuMH4YeCKHE CBOMCTBA bu6mmoreka [IOK
KHCIIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Comn (cpenHue): HOMECHKIIATYpa,
46 CH(J)ICIZéBI: HIE)HI/I )e;H:IVI x}II/ijII/ItTIZfKHe bubmorexa HOK
N e ’ 25.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpaxTnueckas pabota Ne 6.
47 Pemenue skcriepuMeHTalIbHBIX 33124 bu6moreka [IOK
1o Teme «OCHOBHBIE KJIaCChl 27.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCTUHEHUN»
I'eHeTnueckas CBs3b MEXKITY
48 KJIaCCaMHU HEOPraHUYeCKUX bubmorexa HOK
. p 04.03.2025 | https://m.edsoo.ru/00ad9a50
COCJIMHCHHM
49 O0o001IeHNE U CHCTEMAaTH3AITUS but6mmoreka [JOK
3HaHUI 06.03.2025 | https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
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Kontponpnas pabora Ne3 o teme

bub6moreka IIOK

50 "OCHOBHHGUI,fHaCCH HEOprarimeck 11.03.2025 | https://m.edsoo.ru/00ad9ela
COEIMH CHU I
[TepBbIie MONBITKN KJIaCCH(PUKATUN
51 XHMHUYECKHX dJIeMeHTOB. [ToHsTHE O bubmorexa HOK
13.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoanyeckuii 3aK0H U
52 [lepuoanueckas cucrema bu6moreka IIOK
XUMUYECKuX 3emMeHToB /. U. 18.03.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Teprosbl, rpyIIIBI, TOATPYIIIIBI bubmiorexa [JOK
03.04.2025 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubmmorexa [{OK
anep. M3oTorsl 08.04.2025 | https://m.edsoo.ru/00ada342
CTpocHHE JIEKTPOHHBIX 000JI0YEK
55 aToMoB 3J1eMeHTOB [lepuoanueckoit bubmiorexa TTOK
10.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneepa
XapaKTepucTUKa XUMHUYECKOTO
56 AJIEMEHTA I10 €ro MOJIOKEHHUIO B bubmmoreka [{OK
[Tepnognueckoit cucreme Jl. U. 15.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3akoHa
57 JUT pa3BUTHUSI HAYKHU U NIPAKTUKH. []. bu6morexa [IOK
N. MenneneeB — y4&€HBbIH, megaror u 17.04.2025 | https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB
58 XUMHYECKUX DJIEMEHTOB/ bubmorexa HOK
22.04.2025 | https://m.edsoo.ru/00adaab8

Bcepoccuiickas mpoBepouHas pabota
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Bbub6morexa IIOK

o9 Hormast ximireckas cosisb L 24.04.2025 | https://m.edsoo.ru/00adac34
50 KoBaneHnTHas mossipHasi XuMUYeCKast 1 bu6mmoreka [JOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 1 bubmmorexa [JOK
XUMUYECKas CBSI3b 06.05.2025 | https://m.edsoo.ru/00adaab9
bub6muorexa IIOK
62 (TeneHb OKHCICHIA 1 13.05.2025 https://m.edsogru/OOadanB
63 OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [IOK
peakmuu 15.05.2025 | https://m.edsoo.ru/00adb076
bub6moreka [JOK
64 OKHCIUTCIIH H BOCCTaHOBHTCIIH L 20.05.2025 https://m.edsog.: ru/00adb076
KonTtponbaas padora Ned o teme
65 «CtpoeHue aToma. XUMHYECKasI 1 bubmoreia LIOK
. 22.05.2025 | https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O6001IeHE U 1 bu6mmoreka [IOK
CHUCTEMATHU3aLMs 3HAHUHN 27.05.2025 | https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOIT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus: 8- kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3IaHue, nepepadoTaHHOe, 8
knacc/ I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIUOHEPHOE
obmectBo «M3narensctBo «IIpocBemnienne

METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

I"apa H.H Xumust: 3amaunuk ¢ «momomHukoM» 8-9 ki./ I'apa H.H, I"'aGpyceBa
H.W.- M.: IIpocBenieHue.

Paneuxuit A.M. Xumus: nunaktudeckuit matepuan 8-9 ki./ A.M. Pagenkuii. .-
M.: IIpocBemienne

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http:/Mictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spra
vochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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Coctasurenn: Bomommua O.H.,

YUUTCIIb XUMHUHU U OonoIoruu

r. PocroB-nHa-/lony,
2024r.



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBe (heaepalibHOI pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHLENIHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4eOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycCMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJIepKaHus, PEKOMEHIyEeMYI0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 M (YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBbl CTPYKTYPHO OPTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIOJHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMHUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAUEHWE MTPUOOPEIIA TaKHE IEeJIH, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
OoOydJaroImmXxcss K CaMOCTOSTEIBHOW TO3HABATEIBLHON JCATCIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOUW JEATETLHOCTH, IMO3HAHHWS W CaMOIIO3HAHMS, KITFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY)KaoIIero MHUpa, WCIOJB3Yys 3HAHUS W OIBIT, MOJyYEHHBIC NMPH H3yYCHHUH
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTEbHOCTH;

— QopmupoBaHHEe y OOYyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHHH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
I1eJIeCO00Pa3HOTO TIOBEJEHUS B OBITY W TPYHOBOW JACSITEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuUis M HANPaBICHHOCTH JaTbHEHUIIIETO
o0yJeHHUS.

HopmaTuBHBIe aKThl M y4e0HO-METOAMYECKHE [JOKYMEHTBhI, HAa
OCHOBAHUM KOTOPbIX pa3padoTaHa nmporpamma
— OenepanbHbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun» (nanee — 3-273);

— Ilopsamok opraHu3anmuu U OCYIIECTBICHUS 00pa30BaTEIBLHOW JEATEIHLHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MTpOrpaMMaM 00pa30BaTEIBHBIM MPOTPAMMaM
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHEro oO0mero oOpa3oBaHUs,

YTBEPKAECHHbIN npukazoM Munucrepcrsa npocsemenus PO ot 22.03.2021 No 115,
C HW3MEHEHHUSIMHU, BHECEHHBIMH NpUKa3oM MuHuUCTEepcTBa mpocsBemeHuss PO or



11.02.2022 No 69; m npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;

— CII  24.3648-20 «CaHUTapHO-3NUAEMHUOJIOTUYECKHE  TpPeOOBaHMUS K
OpraHu3auusM BOCIUTAaHUA U OOY4YEHHUS, OTIbIXa M O3J0POBICHUA JETeH WU
monoaexu» (yrB. IlocranoBnenueM [1aBHOro rocyaapCTBEHHOIO CAHMTAPHOTO
Bpaua Poccuiickoit ®eneparuu 28.09.2020 No 28);

— CII u HopMmbI CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS
K oOecrieyeHuto 0e30macHOCTU M (W) Oe3BpeTHOCTH JJIA YesloBeKa (HaKTOpOB
cpenbl  obutaHus» (YTB. TOCTAHOBJIEHUEM [JaBHOro TrocygapCTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.2021 No 2);

—cr. 112 Tpynosoro konexca PO;

— IloctanoBnenue IIpaBurensctBa PP or 10.08.2023 No 1314 «O mnepenoce
BBIXOJHBIX JIHEH B 2024 roay»;

- IIpoext IlocranoBnenusi IlpaButensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOHHBIX AHeH B 2025 romy» (IOATOTOBJIEH
Muntpyaom Poccuu 24 urons 2024 r.);

— dI'OC HOO, 000, COO0;

— ®OIT HOO, 000, COO0;

— I[TucbMo MuHHUCTEPCTBA 00111€TO U TpoheccrnoHanbHOTro 00pazoBanus PocToBckoi
obmactu ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX IOAX0aX MPH GOPMUPOBAHUN
KaJleH1apHoTo y4eoHoro rpaduka Ha 2024 - 2025 y4eOHbBINH roa»

— VYcraB MBOYVY «JIuneit No 13».

Pabouas nmporpamma Bocriutanust MBOY «JIuneit Ne 13»; Xumus. Paboune
nporpammebl. [Ipeamernas nuaust yaeOnukoB I'. E. Pymsutuca, ®@. I'. denpamana.
8—9 kmacchl: mocoOue NJis yauTesei ooieodpa3oBaTeabHbIX opranusamnuii / H. H.
I'apa. — 2-e u3n., nomn. — M.: Ilpocsemenue, 2013. — 48 ¢. — ISBN 978-5-09-
026898-1Pabouast mporpamMmmMa BOCIIMTaHUS

B coorBercTBuu ¢ YuebusiMm mmanom MBOY «Jluneit Ne 13» (Ilpukas ot
31.08.202Ne405)na2024 — 2025 yueOHBIN TOJ Ha U3yUYE€HHUE TaHHOTO Kypca B 2024
—2025y4eObHomrony otBoauTcss 68 yacoB (2 yaca B HeIeN0), HA OCHOBAaHUU
Kanennapnoro ygebnoro rpapuka MBOVY «Jlumeir Ne 13» na 2024-2025 y4. ron
peaycMOTpeHo 66 dYacoB, 2 dYaca CIUIAaHMPOBaHBI 3a CYET OJIOYHOW IOJaYH
y4e0HOTO MaTepHaia.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE BJIeMEHThl. CHMBOJBI XHUMHUYECKHUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B JabopaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cosi menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJIEIIEH MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CIIOCOOBI nmonyueHus. Kuciorsr
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHbIE, KHCJIOTHbIE, aM{(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOACHIE 00PA3II0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJbI C METAJIaMU (HATpUEM H
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METaJlIaMH, Peakiuil
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuecknin 3axkon u Ilepuoaumyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. M. MengeneeBa. Ilepuonsl W TpyIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapaKTepuUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoi CHCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHHUE, MO/IEIh, SIBIICHHE.

dusnka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUYECKHE BCIMYUHBI, CIUHUIIBI
M3MEpEHHsI, KOCMOC, TIaHeThl, 3BE3/1bI, CoHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VYJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PpE3yJabTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYCHHS XUMHUU B CIWHCTBE y4eOHOH H
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMH B
oOlllecTBe TMpaBWJIaMH W HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUIaIOIINXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTPAKAOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
pacIIMpeHne OnbITa ICITEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HaydyHOMY HACJICAHI0, IMOHMMAaHUs 3HAYCHHUS XMUMHUYCCKOW HAyKH B IKU3HH
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGpOpMAIIUCH O
MEePEIOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUECTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPOHCTBE MUpa U 0OIIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COIMAJIBHBIX HOpPMax M IpaBWIaX MEKIUNIYHOCTHBIX
OTHOIIICHWHA B KOJIJICKTHBE, KOMMYHHKATHUBHOM KOMIICTEHTHOCTH B OOIIECTBECHHO
MTOJIC3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUYSCKOM U IPYTUX BUAAX ACATESILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM JEATCIBHOCTH TIIPH BBIMOJIHCHUHU
y4eOHBIX, IO3HABATEIBHBIX 3aJ1ad, BBITTOJHEHUH XHMHYECCKHUX JSKCICPUMEHTOB,
CO3JIaHUH YUEOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHHIO M B3aUMOITOMOIIIH
B TIPOIIECCE ATOM yUeOHOM ACATEILHOCTH, TOTOBHOCTH OIICHUBATH CBOE MTOBE/ICHHE
M TOCTYIIKH CBOMX TOBAPHINEH C ITO3HMIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;



3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BEIIECTBE M XUMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY [ TIOHMMAaHUS CYIIIHOCTU HAYYHOW KAapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA34X YEIOBEKA C
NPUPOTHOMN CPEOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABAaTEIbHBIE MOTHBBI, HAMPABICHHbIC HA TOJIy4YEeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIEC IJIi OOBSICHEHHUS HaOJI0JaeMbIX IMPOILIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JTUTEpaTypor, JOCTYIIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caM0OOpa3OBaHUIO, TMPOCKTHOW M  HUCCIEAOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JlaTbHEUIIEM;

4) popMHUpoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIEACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacCHOCTH TMPU  OOpAIICHUH C
XUMUYECKHUMH BEIIECTBAMHU B OBITY U PeaTbHOM JKH3HH,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEPEC K MPAKTHIECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOTO poa,
YBOKECHUE K TPYAY U pe3yJibTaTaM TPYAOBOM AEATECIHHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHCHHMS  TPEJAMETHBIX 3HAHWM 1O  XUMHUHM, OCO3HAHHBIA  BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenHoi npodecCHoOHAIBHON eATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPo(deCCHOHAIBHOMN Cpejie;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11€7IeCO00pa3HOE OTHOIICHHUE K TPUPO/IE KAaK HCTOUHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CyIIEeCTBOBAaHMS, IMOHMMAHHE IIEHHOCTH 30POBOr0 U
Oc3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYIECKOMY H TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOCHHUS
paBuJI OE30ITACHOTO TOBEJCHUS MPH pabOTe C BEIISCTBAMH, a TAK)KE B CUTYaITUsX,
YIPOXKAIOIINUX 30POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble NMPU U3YYCHUU XUMUU, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYIKAIOIIEH NPUPOIHONU CPEOH, JJIsI MOBBIIICHUS



YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel WX PEIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAIIbHON NPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopmMupoBaHus MUPOBO33PEHUS OOIICHAYUYHbIE TOHATUS (3aKOH, TEOPHUS, IPUHIINII,
runote3a, (akt, cucrema, NPOILECC, DKCICPUMEHT U JPYroe.), KOTOpHIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TMO3BOJSIOT Ha
OCHOBE 3HAaHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAIbHbIC YUeOHBIC NEeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecneuynBaoT (QopMupoBaHue
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Yy4uyeOHOM
JICSITCIIBHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeimcTBus:

YMEHHSI MCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIICIATH WX XapaKTCPHbBIC
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTMMHU TOHSATHUSIMH), HCHOJIH30BAThH
MOHSATHUS JJIsI O0OBSICHEHHS OTIEIbHBIX (DAKTOB M SIBJICHUMN, BEIOMPATh OCHOBAHHS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKHUX BEIIECTB U XMUMHUYECKHX PEaKIIHM,
yCTaHABJIMBATh TMPUYWHHO-CJIEJCTBCHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHME TIPUMEHSATH B TIPOIECCE TO3HAHUA TMOHATUS (MPEAMETHBIE W
METanpeaMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMCHTA), XUMH4YecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKOW PEAKIIMH — MPH PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aJ1au, ¢ YI¢TOM
3TUX MOJIEIBHBIX IPEICTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYIIIECTBEHHBIE
MIPU3HAKN U3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB M XUMHUUCCKUX PEaKIUH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CJCJICTBCHHBIC CBSI3HM W
MNPOTUBOPEUYHS B U3yHAEMbIX MPOLECCAX U SIBIICHUAX.

ba3oBbIe ucciienoBaTe/IbCKUe JeiiCTBUS.

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MTO3HAHMS, & TAK)KE B KAYECTBE OCHOBHI ISl () OPMHUPOBAHUS THITOTE3HI IO TIPOBEPKE
MPABWIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;

MpUOOpPETEeHHE OMbITa IO IJIAHUPOBAHUIO, OPTaHU3AIMU W TPOBEIACHUIO
YYECHUYECKUX OKCIIEPUMEHTOB, YyMEHHE HaOJIoaaTh 3a XOJOM IIpoliecca,



CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, POpMyIUpOBaThH 000OLIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHbIX BUAOB U (HOPM MPEICTABICHUS, MOJIYYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHeTa), KPUTUYECKH OIEHUBATh NPOTUBOPEUHUBYIO H
HEJ0CTOBEPHYIO MH(POPMAIINIO;

yMEHHE MPUMEHSTh PA3JIMYHbIE METOJIbI M 3ampoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTM  MCHOJB30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIB30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (POpMY IpejcTaBlieHus nHOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAIU3UPOBATh B Tpolecce ydyeOHOM W
UCCJIEIOBATEIBCKON JESITENIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOWIEW MPUPOTHOU
Cpeapbl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

YMEHUS 3a1aBaTh BOIIPOCHI (B X0OJI€ AUaora u (Win) JUCKYCCUHN) IO CYHIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS MIPEJI0KEHHON 3aa4H;

YMEHUS  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  I[O3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeJaTh IPE3EHTALUI0
pPE3YJIbTATOB BBINOJHEHUS XMMHUYECKOIO 3KCIEpUMEHTa (J1abOpaToOpHOro OIbITa,
1a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOICTB BEILIECTB, yYEOHOTO POEKTA);

YMEHHS Y4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIBHON M MCCIIEOBATEIIbCKOM  NEATEIBHOCTH NPU  PELICHHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CyXaeHusl, OOMEH MHEHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIAMHALIHS
COBMECTHBIX JICWCTBMIl, ONpENENEHUE KPUTEPHEB IO OLEHKE KauecTBa
BBIIIOJIHEHHOM pa0OTHI U APYTHE).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENITh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U IMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTb, BbIOMpaTh Haubosee 3¢ (PeKTUBHBIE CIOCOOBI pElICHUs YUEOHBIX U



ITIO3HABATEIBHBIX 3aJa4, CaMOCTOATENIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
NPEIJIOKEHHBIA QJITOPUTM  JEHUCTBUM [PU  BBIIIOJHEHUU 3aJaHUN C YYETOM
MOJIYYeHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHUE ITOJIYYEHHOI'O PE3yJbTaTa 3asBICHHOM LEJH, YMEHUE
WCIIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCJIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX PpE3YJIbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepalibHONM pabdoueil mporpammoi,
BBIJICISIIOT: OCBOCHHBIE OOYYalOUIUMHUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOObI
NeHcTBUM, crenudpuyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
NEATEIbHOCTH 0  TOJYYEHHUIO HOBOTO  3HAHWA, €ro  MHTEpHpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUMI: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpOIHASI U HEOJHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHYECKOT0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMUUYECKasl peakius, KiacCu(UKaIus peakiui: peakiuuu
COCMHEHUS, pEaKUUU PAaA3JIOKECHUS, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AJIPO aToMa, IIEKTPOHHBIN CION aToMa, aTOMHasi OpOUTalb, paJuyc aToma,
XUMHYECKAS CBA3b, MOJSIPHAS U HEMOJSPHAS KOBAJCHTHAs CBA3b, HOHHAs
CBsI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(mpolieHTHAsI KOHIICHTPalKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHWUH BEIIECTB U UX MTPEBPALLCHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENETSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETICHb  OKHCJICHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEAUHEHUN I10
dbopMynaMm, BHI XUMHYECKOW CBs3M (KOBAJICHTHAsT ¥ WOHHAs) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MojoxeHus B [lepuonnueckoi cucreme,



3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HUs1, 3aKOHa ABOTapo;

ONMKCHIBaTh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoi
CUCTEMBl XMMHUYECKHX DJJIEMEHTOB: pa3jnyaTh MOHATHS  «TrJaBHas
noarpymnmna (A-rpynna)» u «mnodoynas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumuyeckux osnemeHtoB J[. U.
MenpaeneeBay C YHCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 0011Iee YUCIIO FIEKTPOHOB U
pacnpeiesieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOMCTBAa BEIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXk/Aasi ONMUCAHUE PUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX TPEBpAIECHUN B
pa3IMYHBIX YCIOBUSAX;

BBIYUCJIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [JOJII0 XUMHYECKOIO 3JeMEHTa Mo (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peakiuu;

IPUMEHSATh OCHOBHBIE OTI€PAIIH MBICIUTEIBHOMN 1€ATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMATH3allhio, KiacCUUKAIUIO,
BBISIBJICHUE MPUYMHHO-CJIEICTBEHHBIX CBS3€M — JUId HU3Y4EHMsI CBOWCTB
BEIIECTB U XUMHUYECKHX PEaKIHil, €CTeCTBEHHO-HAy4YHbIC METObI
NO3HaHUA — HaOJIOJEeHHE, H3MEPEHHE, MOJAEITUPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICJIEHHBIN);

CJIEI0BATh MpaBUiIaM MOJIb30BaHUS XUMHUECKON MOCY0H U JIaOOpaTOPHBIM
o0opynoBaHMEM, a Tak)Ke IMpaBWiIaM OOpalleHus C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(Bomopoia M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OIPEAEIEHHON
MaccoBOM J0JIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XMMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABaHUI PacTBOPOB LIEIOYEN U
KHCJIOT C MTOMOIIBI0 MHIUKATOPOB (JAaKMYC, (peHONPTaNeuH, METUIOPAHK

U Jpyrue).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 1 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 0 0 bubmmoreka [{OK
KU3HHU YelioBeka. Terna u BemecTra 03.09.2024 | https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH. 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBmia paboTHl B 1abOpaTOpUu 1 1 0 1 bubnuorexa [JOK
puéMbI 0OpalleHus ¢ 10.09.2024 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 0 0 bubmuorexa [JOK
Crioco0nI pasneneHus cMmecen 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK

. 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK

0 ATOMBI 1 MOTIEKYIEL L 0 0 19.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB 19.09.2024 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 ATOMHO-MOJIEKYIPHOE yietiite L 0 0 24.09.2024 | https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK

o Hpoctere it croxHbIe perecTsa L 0 0 26.09.2024 | https://m.edsoo.ru/ff0d2a6c



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyia.

bubmuoreka [JOK

10
BaJleHTHOCTh aTOMOB XHMHUYECKUX 01.10.2024 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs bubmorexa HOK
Y 03.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIECMEHTA B COCTMHECHUHT 08.10.2024 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MomnsipHast Mmacca 10.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHUYecKasi peaKius 15.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NMPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIuit 17.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 22.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 YPAaBHCHUSM bubmmorexa [IOK
B P N 24.10.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [IOK
peart A P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JJoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHNE 1 bubmmorexa [IOK
1 AT, Hvl 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuorexa [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUM) 14.11.2024 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —

BOSAYXa. RHCIOPOM = JNEMEHT 1 19.11.2024 |  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue U XUMHYECKUE

29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucieHus, ropeaue). [lonsrue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoObI IMOTy4EHUS KUCIOPO1a B

23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubnmorexa LOK

patop P ’ 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin

24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 28.11.2024 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
Tommmso (HedThb, Yroiab U METAH).

25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmorexa [OK

p yxa, 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[lonyuenue u cobupanue Eubmorexa HOK
i p . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHUCTBY»

97 Bonopon — snemeHT u nmpocToe bubnuoreka [IOK
BemecTBo. HaxoxaeHue B npupo/ie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHYECKUE

28 cBoiicTBa Bogopoaa. IlpumeHeHue Bubmorexa OK

Aopoaa- 1p 12.12.2024 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIa
29 TToHaTHE O KHCIIOTAX U COJISIX bubmnorexa [IOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30 naboparopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «Ilonmyuenue u coOupanue Bo0poOa, bubmorexa LHOK
. 24.12.2024 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABoraapo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIM4YecTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKIINHN Ha OCHOBE bubnmorexa [IOK
. . 14.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 dOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOIiCTBA BOIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIIUKATOpax 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
pacTBopbl. MaccoBas J10Jis BellecTBa 23.01.2025 | https://m.edsoo.ru/ffod5h40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
omnpeneaEHHON MacCCOBOM JI0JICH 28.01.2025 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponeHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KilaccupuKaIms,

bubmuoreka [JOK

40 HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosydyenune u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ 06.02.2025 | https:/m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJIacCH(UKAIUsI, HOMEHKIIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue n XuUMHU4ECKHE CBOKWCTBA bubnuorexa [JOK
OCHOBaHUU 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ffOdfee?
45 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCIIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 cnocoérfl) HI:myq)eHm XI/IMI/I‘IZ(IZ)KI/IG bubmorexa IOK
N ’ 25.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 3374 bubnuoreka [JOK
1o Teme «OCHOBHBIE KJIACCHI 27.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmmorexa [JOK
. 04.03.2025 | https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHUU 06.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX Bubmmorexa LIOK
11.03.2025 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbIe MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

°1 XHUMHHECKIX dieMenToB. Homstie o 13.03.2025 | https://m.edsoo.ru/00ad9ffa
IPYIIIaxX CXOAHBIX AJICMCHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYECKUX 31eMeHToB Jl. U. 18.03.2025 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmiorexa HOK
03.04.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
sinep. M3oTombt 08.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [OK
10.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA 10 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. 15.04.2025 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 17.04.2025 | https://m.edsoo.ru/00ada96e
IpaKJIaHUH
DIEeKTPOOTPUIIATEIILHOCTH ATOMOB
58 XUMHYECKUX AJIIEMEHTOB/ bubmotera [JOK
N 22.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas pabota
59 HMonHas xuMmudeckas CBI3b bubmotera [JOK
24.04.2025 | https://m.edsoo.ru/00adac34
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60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmuoreka [IOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8

61 KoBanentHas HenomsipHast 1 bubnuorexa [JOK
XHUMHYECKas CBS3b 06.05.2025 | https://m.edsoo.ru/00adaab9

bubnuorexa [JOK
62 Crencp okucIeHIA L 13.05.2025 https://m.edsocla_.[ ru/00adae28

63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu 15.05.2025 | https://m.edso0.ru/00adb076

bubnuoreka [JOK
64 OKHCIHTEIN H BOCCTAHOBHTEIIH L 20.05.2025 | https:// m.edSO(])_.[ ru/00adb076

5 | «Omeome s oo | 1 biSmorera LIOK
22.05.2025 | https://m.edsoo.ru/00adb486

CBSI3b»

66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK

cUCTEMATH3AIUS 3HAHUI 27.05.2025 | https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumusi: 8-#1 kmacc: 0a30BbIM YPOBEHb: YUeOHUK; 5-€ U3aHue, nepepadboTaHHoe, 8
kiacc/ 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A. AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'apa H.H Xumus: 3amaunuk ¢ «momoutaukom» 8-9 kii./ I'apa H.H, ['abpycesa
H.N.- M.: IIpocBenienue.

Paneuxuiit A.M. Xumus: nunaktudeckuit matepuan 8-9 ki./ A.M. Pagenkuii. .-
M.: IIpocBeuienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi
_spravochnik_dlya_podg/read_online.html?page=3
8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBe (heaepalibHOI pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHLENIHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4eOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycCMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJIepKaHus, PEKOMEHIyEeMYI0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 M (YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBbl CTPYKTYPHO OPTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIOJHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMHUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAUEHWE MTPUOOPEIIA TaKHE IEeJIH, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
OoOydJaroImmXxcss K CaMOCTOSTEIBHOW TO3HABATEIBLHON JCATCIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATEILHOCTH, IMO3HAHHWS W CAMOIIO3HAHMS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKpY)KaoIllero MHUpa, HCIIOJIb3Ys 3HAHWS W OIBIT, MOJYYECHHBIC MPH H3yYEHUH
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTEbHOCTH;

— QopmupoBaHHEe y OOYyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHHH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEILHOCTH B IEJAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuis ¥ HANPaBICHHOCTH JATbHEHUIIIETO
o0yJeHHUS.

HopmaTuBHBIe aKThl M y4e0HO-METOAMYECKHE [JOKYMEHTBhI, HAa
OCHOBAHUM KOTOPbIX pa3padoTaHa nmporpamma
— OenepanbHbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun» (nanee — 3-273);

— Ilopsamok opraHu3anmuu U OCYIIECTBICHUS 00pa30BaTEIBLHOW JEATEIHLHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MTpOrpaMMaM 00pa30BaTEIBHBIM MPOTPAMMaM
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHEro oO0mero oOpa3oBaHUs,

YTBEPKACHHBIN npukazoM Munucrepcrsa npocsemenus PO ot 22.03.2021 No 115,
C HW3MEHEHHUSIMHU, BHECEHHBIMH NpUKa3oM MuHuUCTEepcTBa mpocsBemeHuss PO or



11.02.2022 No 69; m npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;
— CII  24.3648-20 «CaHUTapHO-3NUAEMHUOJIOTUYECKHE  TpPeOOBaHMUS K
OpraHu3alusM BOCIUTAaHUA U OOY4YEHHS, OTIAbIXa M O3J0POBIICHUA JETeH H
monoaexu» (yrB. IlocranoBnenueM [1aBHOro rocyaapCTBEHHOIO CAHMTAPHOTO
Bpaua Poccuiickoit ®eneparuu 28.09.2020 No 28);
— CII u HopMmbI CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS
K oOecrieyeHuto 0e30macHOCTU M (Miau) Oe3BpeTHOCTH JJid YesloBeKa (HaKTOpOB
cpenbl oOuTaHus», (yTB. TIOCTaHOBIEHHMEM [JaBHOro rocyaapcTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.2021 No 2);
—cr. 112 Tpynosoro konexca PO;
— IloctanoBnenue IIpaBurensctBa PP or 10.08.2023 No 1314 «O nepenoce
BBIXOJHBIX JIHEH B 2024 roay»;
- IIpoext IlocranoBnenusi IlpaButensctBa Poccuiickoit ®eneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOHHBIX AHeH B 2025 romy» (IOATOTOBJIEH
Muntpyaom Poccuu 24 urons 2024 r.);
— dI'OC HOO, 000, COO0;
— ®OIT HOO, 000, COO0;
— IIucbMo MuHUCTEPCTBA 00111€TO U TpoheccrnoHanbHOro 00pazoBanus PoctoBckoi
obmactu ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX IOAX0aX MPH GOPMUPOBAHUN
KaJleH1apHoTo y4eoHoro rpaduka Ha 2024 - 2025 y4eOHbBINH roa»

— VYcraB MBOYVY «JIuneit No 13».

Pabouas nmporpamma Boctiutanus MBOVY «Jlument Ne 13»; Xumust

B coorBercTBUM ¢ YuebHsiM miaHoMm MBOVY «Jluneit No 13» (Ilpukas ot
31.08.202Ne405)ra2024 — 2025 y4ueOHBIN T01 HA U3yYEHHE JaHHOTO Kypca B 2024
—2025ydeOHOMroxyoTBOaIMTCS 68 dYaca (2 waca B HEACNIIO), Ha OCHOBAaHUU
Kanennapnoro yyebnoro rpapuka MBOVY «Jlumneir Ne 13» na 2024-2025 y4. ron
npeaycMoTpeHo 66 Jaca, 2 yaca CIIJaHUPOBAHBI 3a CYET OJIOYHOM Moga4YH y4eOHOTO
MaTepuana.

COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHBbIE XUMHYECKUE OHATHUSA

[Ipenmer xumuun. Poib XMMUM B KW3HHU YeJIOBEKA. XMMHUSA B CHCTEME HayK.
Tenma wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOmax mo3HAaHHWS B XMMHUHU. UHCThIE BEIIECTBA U CMECH.
CnocoObl pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIBIl. XHUMHYECKHE dJeMEHThl. CHMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcHUTENbHAd aToOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1sl XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KomnuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IHUHMI] BemiectBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHEHHUI.

DU3nUECKUEe U XUMHUYECKUE SIBJIICHUA. XUMUAUYECKasA peakus U €€ NPU3HAKU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMUueckue ypaBHeHusa. Knaccudukarus
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, MpaBuiaMu paboTkl B 1abopaTopuul U
npuémaMu oOpallieHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M OMHUCAHUE
bu3MYeCKUX CBOHCTB O00pa3lloB HEOPraHWYECKUX BEHIECTB, HAOJIOJICHHE
buzmdeckux (TIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMs BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH, MPOKAJTMBAHHE
MEJTHOW MPOBOJIOKHU, B3aUMOJICHCTBHUE MeJIa C KUCIIOTOW) sIBIICHUH, HaOIIOICHUE U
OTHMCaHWEe MPU3HAKOB MPOTCKAHHUS XUMHUUECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3lioxKeHHUEe THUIAPOKCHIA
menu (1) mpu HarpeBaHum, B3auMoaelcTBUE Kene3a ¢ pacTtBopoM coau meau (11),
U3y4YEeHHE CIOCOOOB pa3/ieNieHUs] CMECei: C TOMOIIbI0 MarHuTa, (puIbTpOBaHUE,
BbIMIApUBaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MOBAPEHHOM
cColiM, HaOJIOJEHWE W  ONHCAaHUE  PEe3yJNbTaTOB  TMPOBEIEHUS  OIbITA,
WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsS MAacChl, CO3/JaHHE MOZEIEH MOJEKYII
(1mapocTep>KHEBBIX).

Baxkueiiiue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JI€MEHT U MPOCTOE
BemecTBO. HaxokaeHue kuciopona B mpupojsie, (U3NUECKHE W XUMUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunbl. [lpumenenue xucnopoga. CrocoOsl
MOJIYYCHHsI KUCTopoAa B JabopaTOpud U MPOMBINUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemnoBoit >PheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(hekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenue Bogopoaa B Ipupose,
dusznueckrne U XUMHUIECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI mory4eHus. KucioTs
U COJIN.

MounsipHbIii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBOMCTBA BOAbL. Boga kak pacrBoputenb. PacTBOpbL.
HacebllieHHble M HEHACBIIEHHBIE PAcTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJIE.



MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbL. OCHOBAHUSI.
Ponp pacTBOpoB B mpupojie U B KU3HU 4elIOBEKa. KpyroBopoT Boabl B HNPUPOJE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromiie  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3udeckue U XUMUYECKHUE
CBOMCTBa OKCUIIOB. [TosyueHue OKCUa0B.

OcHoBanus. Knaccudukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuii. DPuU3MUYECKHE U XUMHYECKHME CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dOusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

I'enetnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIpEJETICHNUE COAEPKAHUS KUCIOPOJa B BO3YXE, MOJyYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyYECHHE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aUMOJECHCTBHSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
IpeKpalleHus ropeHus (rmoxapa), 03HaKoOMJIeHHe ¢ 00pa3ilaMu OKCUI0B U OITUCAHUE
UX CBOMCTB, IOJIy4eHHE, COOMpaHHME, paClO3HaBaHWE U U3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieicTeue Bogopoaa ¢ okcuaoM meau (1) (Bozmoxuo
MCIIOJIb30BaHKUE BUIEOMATEPHAIIOB), HA0III0I€HHE 00Pa3I0OB BEIIECTB KOJTUIECTBOM
1 ™Momb, wuccnenoBaHME OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3jIM4HON
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOW HOJIEH
PAcTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbl C METAJIaMH (HAaTpUEM U
KaJIbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTaHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOTIOCHUE N3MECHCHHUS
OKpAaCKU MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS
okcuga meau (II) ¢ pactBopoMm cepHOM KUCIOTBI, KUCIOT C METAJJIAMH, PEAKIIHMA
HEUTpAIM3aluY, TMOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO
METaJUIa APYTUM W3 PacTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 [0 TEME
«BakHeuIme Kiacchl HEOPraHMYECKUX COETUHEHUI.

IHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
iemenToB JI. WU. MenpeneeBa. CtpoeHne aTomMoB. XMMHYeCKasi CBf3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(DUKALIUM XUMHUYECKUX 3yieMeHTOB. llonsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (IEJTOYHbIE M IIEJTOYHO3EMEIbHbIE METAIbI,



raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCHIbI
Y TUJIPOKCUBI.

ITepnonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /],
N. Menpneneera. Koporkonepuoanas u jiuuHHonepuoiHas popmsl [lepuonnueckoit
cucrembl xumuyeckux siemeHtoB [[. M. Menneneesa. Ilepuonbl U rpyIlibl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonbl. Onekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB NepBbIX 20 XUMHYECKUX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MeHnaeneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHuto B [lepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSI pajguyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUTUYECKUX U HEMETAINIMUYECKUX CBOMCTB MO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. 1. MenpeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsizb. KoBaneHTHast (MOJisipHAss U HETMOJSpHAsi) CBSI3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
IIporniecchl OKucaEHUs U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHe OoO0pa3IoB BEIIECTB METAUIOB U HEMETANIOB, B3aUMOJIEHCTBUE
TUAPOKCUAA LHWHKA C pPAcTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pas3ioKeHus, COCAMHEHMUS).

Mescnpeomemmnuwie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIM (DaKT, rumores3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCU(DHKAIMA, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuKa: MaTepus, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOIIBI,
PaMOAaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN 3apsj, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€ COCTOSIHME BeIlleCTBa, Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/bI, COIHIIE.

buonorus: horocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, TOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMHM MU HOpPMaMHU TMOBEIEHHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUH YUYEOHBIX MPOCKTOB, CTPEMJICHHSI K B3AMMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YHUTATEJIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHHIO, TPOCKTHOW W  HMCCIEIOBATECIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHWE IOCIICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MUHTEPEC K MPAKTUUYSCKOMY M3yUYEHHUIO Tpodeccuii U Tpyaa pa3aIuvdHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPOE KaK UICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MACHOTO OBEACHUS P pabOTe C BEIIECTBAMH, & TAKXKE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTHYECKOW KyJNbTYpPBl, OCO3HaHHUS TJIO0QJIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yJNbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHNUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOIB30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHE PACCYXCHUS (MHAYKTUBHBIC, NCNYKTHUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJIEIbHBIC TIPEIACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTat, POPMYyIUpPOBATH 00OOIIECHUS H
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIpPEACTABICHUSA, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSTh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3ITUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/i€ Majora 1 (WiK) JUCKYCCHH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIepuMeHTa (11abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0macth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS PEeaKiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CB3b, MOJIIPHAS W HETMOJSApHAs KOBAJICHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MmojoxkeHus B [lepmoamueckoid cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynma)» u «mnobdouHast noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 0011Iee YUCIIO SJIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XMMHUYECKMX IPEBpPALCHUIN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPAllUH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEeHue, MOJIEIUPOBAaHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOTYUYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIbIO MHIUKATOPOB (JaKMYycC, (peHOIPTaIenH, METUIOPAHK

U JIpyTue).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 1 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8B KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 0 0 bubmmoreka [{OK
KU3HHU YelioBeka. Terna u BemecTra 03.09.2024 | https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH. 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBmia paboTHl B 1abOpaTOpUu 1 1 0 1 bubnuorexa [JOK
puéMbI oOpaleHus ¢ 10.09.2024 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 0 0 bubmuorexa [JOK
Crioco0nI pasneneHus cMmecen 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK

. 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK

0 ATOMBI 1 MOTIEKYIEL L 0 0 19.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 19.09.2024 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 ATOMHO-MOJIEKYIPHOE yietiite L 0 0 24.09.2024 | https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK

o Hpoctere it croxHbIe perecTsa L 0 0 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
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3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyia.

bubmuoreka [JOK

10
BaJleHTHOCTh aTOMOB XHMHYECKUX 01.10.2024 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs bubmorexa HOK
Y 03.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIECMEHTA B COCTMHECHUHT 08.10.2024 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MomnsipHast Mmacca 10.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHUYecKasi peaKius 15.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBuUs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIuit 17.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 22.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA TI0 YPABHCHUSAM bubmorexa HOK
B P N 24.10.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [IOK
peart A P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JJoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O600IIeHIE 1 bubmmorexa [IOK
1 AT, Hvl 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuorexa [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUM) 14.11.2024 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —

BOSAYXa. RHCIOPOM = JNEMEHT 1 19.11.2024 |  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue U XUMHYECKUE

29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucieHus, ropeaue). [lonsrue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoObI IMOTy4EHUS KUCIOPO1a B

23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubnmorexa LOK

patop P ’ 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin

24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- 28.11.2024 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
Tommmso (HedThb, Yroiab U METAH).

25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmorexa [OK

p yxa, 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[lonyuenue u cobupanue Eubmorexa HOK
i p . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHUCTBY»

97 Bonopon — snemeHT u nmpocToe bubnuoreka [IOK
BemecTBo. HaxoxaeHue B npupo/ie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHYECKUE

28 cBoiicTBa Bogopoaa. IlpumeHeHue Bubmorexa OK

Aopoaa- 1p 12.12.2024 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIa
29 TToHaTHE O KHCIIOTAX U COJISIX bubmnorexa [IOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30 naboparopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «Ilonmyuenue u coOupanue Bo0poOa, bubmorexa LHOK
. 24.12.2024 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABoraapo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIM4YecTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKIINHN Ha OCHOBE bubnmorexa [IOK
. . 14.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 dOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOIiCTBA BOIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIIUKATOpax 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
pacTBopbl. MaccoBas J10Jis BellecTBa 23.01.2025 | https://m.edsoo.ru/ffod5h40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
omnpeneaEHHON MacCCOBOM JI0JICH 28.01.2025 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponeHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KilaccupuKaIms,

bubmuoreka [JOK

40 HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosydyenune u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ 06.02.2025 | https:/m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJIacCH(UKAIUsI, HOMEHKIIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue n XuUMHU4ECKHE CBOKWCTBA bubnuorexa [JOK
OCHOBaHUU 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ffOdfee?
45 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCIIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 cnocoérfl) HI:myq)eHm XI/IMI/I‘IZ(IZ)KI/IG bubmorexa IOK
N ’ 25.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 3374 bubnuoreka [JOK
1o Teme «OCHOBHBIE KJIACCHI 27.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmmorexa [JOK
. 04.03.2025 | https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHUU 06.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX Bubmmorexa LIOK
11.03.2025 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbIe MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

°1 XHUMHHECKIX dieMenToB. Homstie o 13.03.2025 | https://m.edsoo.ru/00ad9ffa
IPYIIIaxX CXOAHBIX AJICMCHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYECKUX 31eMeHToB Jl. U. 18.03.2025 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmiorexa HOK
03.04.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
sinep. M3oTombt 08.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [OK
10.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA 10 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. 15.04.2025 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 17.04.2025 | https://m.edsoo.ru/00ada96e
IpaKJIaHUH
DIEeKTPOOTPUIIATEIILHOCTH ATOMOB
58 XUMHYECKUX AJIIEMEHTOB/ bubmotera [JOK
N 22.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas pabota
59 HMonHas xuMmudeckas CBI3b bubmotera [JOK
24.04.2025 | https://m.edsoo.ru/00adac34
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60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmuoreka [IOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8

61 KoBanentHas HenomsipHast 1 bubnuorexa [JOK
XHUMHYECKas CBS3b 06.05.2025 | https://m.edsoo.ru/00adaab9

bubnuorexa [JOK
62 Crencp okucIeHIA L 13.05.2025 https://m.edsocla_.[ ru/00adae28

63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu 15.05.2025 | https://m.edso0.ru/00adb076

bubnuoreka [JOK
64 OKHCIHTEIN H BOCCTAHOBHTEIIH L 20.05.2025 | https:// m.edSO(])_.[ ru/00adb076

5 | «Omeome s oo | 1 biSmorera LIOK
22.05.2025 | https://m.edsoo.ru/00adb486

CBSI3b»

66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK

cUCTEMATH3AIUS 3HAHUI 27.05.2025 | https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBEHB: YUECOHUK; S-€ U3aHue, epepadoTaHHOE,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

METOANYECKUE MATEPHUAJIBI JJIS1 YUUTEJA

INapa H.H Xumus: 3amaunuk ¢ «momoutHukom» 8-9 kii./ I'apa H.H, ['abpycesa
H.N.- M.: IIpocBemienue.

Paneuxuii A.M. Xumus: nunaktudeckuit matepuan 8-9 ki./ A.M. Pagenkuii. .-
M.: IIpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
ochnik_dlya_podg/read_online.html?page=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41



JINCT ®PUKCUPOBAHUS N3BMEHEHUN U JIONOJIHEHUIA
B PABOYEM ITIPOTPAMME

Coznacosanue c

Hama Iloonucwe
3amecmumenem
6HeceHus auya,
. Cooeporcanue oupexkmopa (noonucho,
U3MeHeHUil, 6Hecuieco
. pacuwugpoexa noonucu,
oononnenuil 3anuco

oama)




COI''TACOBAHO COI''TACOBAHO
[IpoTokot 3aceaHusi METOAMYECKOTO

cosera MBOY «JTnueii Ne 13» 3amecturens nupekropa no YBP
ot 31 aBrycta 2024 roga Nel Kapune I'epmanosta Epemsn
Anuna BragumuposHa JlemuioBa 31 aprycra 2024 rona
JIOKYMEHT MOJITMCAH JIOKYMEHT MOAINCAH
DJIEKTPOHHON OJIUCHIO DJIEKTPOHHOM MOJIHICHIO

3amecturens aupekropa no YBP 3amecTuTens qupexTopa no YBP

JemunoBa Annaa BnagumuposHa Epewmsin Kapune ['epmanoBHa
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