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IlosicHuTeILHAS 3aMUCKA

[Iporpamma 1Mo XuMUHM Ha YPOBHE OCHOBHOTO 0OIIETr0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuM Aa€T TPEACTABICHUE O IeNsiX, oOmel crparernu OOy4YeHHS,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCsS CpPEACTBAMHU YYEOHOTO IMpEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKAHME, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHHUE M0 pa3zesiaM U TeMaM MPOTPaMMBI IO XMMHH, OTIPEIENISIeT KOJTMIECTBEHHBIC
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PaCcTHBIX 0COOCHHOCTEH 00yJarOIIMUXCs, OMPEENsieT BOZMOKHOCTH MPEeIMeTa JIIs
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusI.

3HaHUe XUMUH CITY)KUT OCHOBOH 151 (GOPMUPOBAHHUS MUPOBO33PEHHS 00YUJAIOMIETOCS, €ro
MIPECTaBICHUI O MaTEPUAIBEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX SHEPTUU U 00 IBOIIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Ppa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacCHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

® CIOCOOCTBYET pealM3aldy BO3MOXKHOCTEH JJIsI caMOpa3BUTUS M (POPMHUPOBAHUS
KYJIbTYPBI IHYHOCTH, € 00mel 1 QyHKIIMOHAILHON IPaMOTHOCTH;

e BHOCHT BKJIaJ B (OPMHPOBAHHME MBIIUICHHS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaromuxcs, HAaBBIKOB HMX CaMOCTOSATEIbHOM y4eOHOH  JIesITENbHOCTH,
IKCTIEPUMEHTAIIBHBIX M HMCCIEAOBATEIbCKUX YMEHHUI, HEOOXOIMMBIX Kak B
MIOBCE/THEBHOM KHU3HHU, TaK M B IPO(eCCHOHATIBHON e TEIbHOCTH;

® 3HAKOMHUT CO CHEHU(HUKON HAydHOTO MBIIUICHHUS, 3aKJIaJbIBaCT OCHOBBI
[EJIOCTHOTO B3TJIS/1a HA €IMHCTBO MTPUPOBI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAyYHOW I'PAMOTHOCTH 00YyJaIOIINXCS;

e crnocoOcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
oOpa3oBaHuE 00YJAIOIIHUXCS.

JlaHHbIE HANpaBJICHUS B OOYYEHHHM XMMHUHM OOCCHEYMBAIOTCS CIICHU(UKON COmepKaHUs
y4eOHOrO mpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaXKCHUEM
0a30BOM HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0 OOpa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKONW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. Conep’kaHHe CKIIAQABIBACTCS M3 CHUCTEMbl MOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

® ATOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

e [lepuoanueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

® yYEHHs O CTPOECHHM aTOMa M XUMUYECKOH CBSI3U;



® TpeACTaBICHUN 00 PIEKTPOJUTHUECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAlOTCd HA OCHOBE 3MIIMPUYECKHU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METO/IaM TI0O3HAHUS TIPH N3YUYEHUH BEUIECTB U XUMUYECKUX PEAKIINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPHOOPEHN TaKUe HeJIH, KaK:

e (GOopMUPOBAHNE WHTEUIEKTYaJIbHO PAa3BUTON JTMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIBHOMY MPUHITHIO pelIeHUH, crocoOHOit
aIalITUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HH;

® HaMpaBJIEHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0y4Jalomuxcs K
CaMOCTOSITEJIbHOM T03HABAaTENbHON JIEATEIbHOCTH, HAyYHBIM METOJaM TIO3HaHMS,
(hopMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

e oOecredeHne YCIOBHM, CIIOCOOCTBYIOMMUX MPUOOPETCHUIO OOYYArOIIMMUCS OIIbITa
pa3HooOpa3HOW JESITeNbHOCTH, IO3HAHHWA M CaMOTO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KTrO4eBBIX KOMIIETEHIMH), HMMEIOLIUX YHHUBEpPCaJIbHOE 3HAUEHUE IS Pa3IUYHBIX
BUJIOB JI€ATEIBHOCTH;

e ¢dopmupoBanue oouel QyHKIIMOHATBHOM U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
Yyclie YMEHHIl OOBSACHATH U OLEHUBATH SIBIICHUS OKPY)KAIOIIEr0 MHUPA, HCIOJIb3Ys
3HAHMUSI U OINBIT, MOJYYEHHbIE MPH HU3YYCHUH XUMHH, IPUMEHATh UX MPU pPEUICHUH
1po0sieM B MOBCEAHEBHOM KU3HU U TPYAOBOM JESITEIbHOCTH;

e (dopMupoBaHHe y 00y4YaIONINXCSI TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHHWM JUIA BBIPAaOOTKH HKOJIOTMYECKH 1I€JIeCO0OpPa3HOTO TMOBEICHHS B
OBITY U TPYIOBOH JESITENLHOCTH B LIETSX COXPAHEHHs CBOETO 3/I0POBbS U OKPYKaroIen
MIPUPOIHOM Cpeabl;

® pa3BUTHE MOTHUBAlMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIEYEeIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGHIIS U HANIPABICHHOCTH JalbHENIIEro 00y4YeHusl.

Mecrto yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe

OO11ee 4nciO 4acoB, OTBEAEHHBIX I M3y4€HHUs XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

B3aumocBsA3b ¢ IpOrpaMMoi BOCIIUTAHUA
e lcnonbp3oBaHHWE BOCHHMTATENIBHBIX BO3MOYKHOCTEH colepaHus y4eOHOro mpeaMera
«Xumus» Uig GOpMHUPOBAHUS Yy 00YYAIOIIMXCS TPAJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX



U COLMOKYJIBTYPHBIX LEHHOCTEH Yepe3 MoA00p COOTBETCTBYIOIIMX 3a/1a4 Ul PEIICHHS,
poOJIEMHBIX CUTYallui AJ1s1 0OCYKICHHUS B KJlacce;

e BbHIOOP M HCIOJB30BAaHME HAa YPOKaX METOJOB, METOIHMK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIUTATEJIbHOE BO3JIECHCTBUE Ha JIMYHOCTh B COOTBETCTBUM C BOCIUTATENIbHBIM
UJeaioM, LIEJIbI0 U 337ja4aMy BOCIIUTAHUS;

® [IpUBJICUYECHUE BHUMAaHMs OOy4YarOUUMXCs K IEHHOCTHOMY aclleKTYy M3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aluilo0 UX paboThl C MOJy4aeMOW Ha YPOKE COIMaJbHO 3HAYMMOU
uHbopMaMell — HWHUIUMPOBAHHWE €€ OOCYKACHHS, BBICKA3BIBAHHUS OOYJYAIOLITUMHUCS
CBOEr0 MHEHHS I10 €€ MOBO/LY, BEIPAOOTKHU CBOETrO K HEl OTHOILIEHHUS;

¢ [pUMEHEHHE Ha YypPOKAaX MHTEPAKTUBHBIX (OpM pabOTBl C  OOYYAIOIIMMHUCH:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIMX IT03HABATEIbHYIO MOTHUBALIMIO 00YyYalOIUXCsl;
JTUCKYCCUM, KOTOpBbIE NAOT OO0y4YarOIIUMCS BO3MOYKHOCTH MPHUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOT'O JlMajiora; TpynmnoBoil pa®oThl Wiau paboThl B Hapax, KOTOpBIE ydat
oOyuaronuxcs KOMaHIHOW paboTe U B3aMMOJEHCTBHIO C IPYTUMHU 00Yy4atoIIUMUCS;

e YHUIMHUPOBAHME M TOJJECPKKY HCCIEAOBATEIbCKON JEATENIbHOCTH OOYyJaroluXcs B
pamKax pean3ali UMH UHIUBUAYAIbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKUX TPOEKTOB,
YTO AACT 00y4aromMUMCsl BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PELICHUS
TEOpeTUYeCcKOl MpoOIeMbl, HaBBIK T'€HEPUPOBAHUS U O(OpMIIEHUSI COOCTBEHHBIX HJIEH,
HaBbIK YBaKUTEIHHOTO OTHOUIEHUS K YY)KUM HJeIM, 0OPMIIEHHBIM B padoTax Jpyrux
uccienoBaTesielf,  HaBbIK ~ MYOJMYHOTO  BBICTYIUIEHHS — [epel  ayauTopuew,
apryMEHTHPOBAHMS U OTCTaWBaHUS CBOEH TOUKH 3PEHUS.

Conep:xanue yueOHOT0 npeaMeTa
8 KJacc
IlepBoHavaibHble XuMHYeckHe MOHATHA. [Ipenver xumuu. Poiab XUMUM B IKU3HU
yenoBeka. XWMHUSA B cucTeMe Hayk. Tema u BemecTBa. dusnueckue CBOMCTBA BEIECTB.
ArperatHoe cocTosiHue BemecTB. [ToHsATHE 0 MeToaX MO3HAHUSA B XUMHH. UHCTHIC BEIIECTBA U
cmecu. CriocoObl pasnieseHus: CMecei.

ATOMBI M MOJICKYJIBl. XHUMHYECKHE OJJIeMEHThL. CHMBOJBI XHMHUYCCKHX 3JIEMCHTOB.
[IpocThie U C0XKHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOC YUCHHE.

Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JICMCHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS aTOMHast Macca. OTHOCUTEIIbHAS MOJICKYJISIpHAs
Macca. MaccoBast J10JIsI XHMHYECKOT0 DJIEMEHTA B COEIMHEHUH.

KonuuectBo BemectBa. Mojbs. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacd€rel mo hopMysiaM XUMHUYECKUX COCAMHCHUM.

dusznveckue M XUMHUYCCKHE SBJICHUS. XUMUYECKas peakmus W e Npu3HaKh. 3aKOoH
COXpaHECHHS MacChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Kiraccupukams XMMHYSCKUX peaKIuit
(coenuHEHHMs, pa3JIoKCHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumerm . 3HAKOMCTBO C XUMUYECKOH MOCYI0M, MpaBuiiaMu paboThl B
nabopatopuu W TnpuéMamu OOpalieHUs C J1a0OpPaTOPHBIM OO0OPYIOBAaHHEM, H3YYCHHE U
onucaHue (pU3NIECKUX CBOMCTB 00pa3l0OB HEOPraHMUECKUX BEICCTB, HAOIIOACHHE (PU3UUCCKUX
(naBneHue BOCKa, TassHUE JIbJIa, paCTHPAHUE caxapa B CTYIKe, KUIIEHWE M KOHJEHCAIHs BOJbI)
U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHME MEIHON MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C
KHUCTIOTOMN) sIBIIGHWH, HAOMIOIEHWE U OMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUil
(pazmokeHue caxapa, B3aWMOJICHUCTBHE CEPHON KHCIOTHI C XJIOPHUIOM Oapusi, paszloKeHue
ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoaeicTBHE Kene3a ¢ pactBopom comu meau (1),
M3YyYeHHEe CIOCOOOB pa3/ieieHHusl CMecel: ¢ IOMOIIbI0 MarHuTa, (GUILTPOBaHKE, BhITIApUBaHUE,
TUCTUIUTSIIMS, Xpomarorpadusi, MPOBEICHHE OYUCTKU TIOBAPEHHOW CONM, HAONMIOJCHHE U
OTIMICaHHE PEe3yJNbTAaTOB MPOBEICHUS OMbBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl,
CO37[aHHEe MOJIETeH MOJIEKYI (IIapOCTEPIKHEBBIX).



Ba:xkneiilnue mnpeacTaBUTEIM HEOPraHM4YecKHX BemlecTB. Bo3ayx — cMmech rasos.
CocraB Bo3gyxa. Kucnopon — snemeHT u mpocroe BemecTBo. HaxoxaeHue kuciaopona B
npupoje, (uzndeckue M XUMHUYECKHe cBoicTBa (peakmuu ropeHus). Oxcunsl. Ilpumenenue
kucinopoaa. CriocoObl MoJTydeHrs: KHCI0poia B Tab0opaTOpHH M MPOMBINIIEHHOCTH. KpyroBopot
Kucinopozaa B npupoze. O30H — ajutoTporiHasi MOAUGUKAIHS KHCIOPOIa.

TermnoBoit 3heKT XUMHYECKOW pEaKUuH, TEePMOXMMHUYECKHE YpPaBHEHHS, JK30- U
SHIOTEPMHUUYECKUE peakuuU. TOIMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — »snmemeHT M mpocroe BemectBo. Haxokznenue Bomopoda B INpUPOE,
¢bu3nvecKrne 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI morydeHus. KucioTsl u cou.

Monsipablii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelmeHnble u
HEHaCBhILIEHHbIE pacTBOpbl. PacTBoprMOCTH BeliecTB B BoJe. MaccoBas J0Js BellecTBa B
pactBope. XuMmuueckue cBoiictBa BoAbl. OcHOBaHUSA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxanus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. Homenkmarypa
okcu10B. dU3NUecKre U XMMHYECKHUe CBOiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuUecKMe W XMMHYECKHE CBOMCTBA OCHOBaHui. llomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucnot. Ousndeckre U XUMHYECKUE
cBoiicTBa kuciot. Psg aktuBHoctu metaiuioB H. H. beketosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneil. @uzndeckne M XUMUYECKHe cBoiicTBa cojier. [lomyuenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuit IKcnepumenm:. KadyeCTBEHHOE ONPENEICHUE COAEpPkKaHUs KHUCIOpOoJa B
BO3JlyXe, MOJy4eHHe, cCoOMpaHue, pacro3HaBaHUE U U3yYeHHE CBOWCTB KHCIOpOo/1a, HAOII0eHHE
B3aMMOJICIICTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMS U NPEKPAIICHHUS TOPEHUS
(moxapa), o3HaKOMJICHHE C OOpa3laMd OKCHJOB M OIHCAaHWE WX CBOMCTB, MOJy4eHUE,
coOupaHue, pacro3HaBaHUE W M3YYEHHE CBOMCTB BOJOpoJa (TOpeHHe), B3aUMOJICHCTBUE
BoJjiopona ¢ okcugoMm meau (l1) (BO3MOKHO HMCMOJB30BaHHE BUIACOMATEPHATIOB), HAOIOIEHNE
00pa310B BEIeCTB KOJIUYECTBOM | MOJIb, HCCIIEJOBaHHE OCOOEHHOCTEH PACTBOPEHUS BELIECTB C
pa3IMyHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMNpPEACIIEHHOM MacCOBOM J0Jel
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTAIaMH (HATPUEM U KaJbIHEM)
(BO3MOXKHO UCHOJB30BAaHUE BUIEOMATEPHUATIOB), HCCIEIOBAaHUE OOPa3lOB HEOPraHUYECKUX
BEIIECTB PA3UYHBIX KIACCOB, HAONIOJICHUE HM3MEHEHMs] OKPACKU HHAWKATOPOB B PACTBOPAX
KHUCTIOT U IIeJIoueH, u3yueHue B3anmoaeiictsus okcuaa meau (1) ¢ pactBopom cepHO KUCTOTHI,
KHCIIOT € MeTajUlaMM, pEeakUUil HEeWTpaiau3alud, MOJy4eHHE HEepPaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJJHOTO METajula IPYIrMM W3 PAacTBOpa COJIM, PEUICHUE HKCIIEPUMEHTAIbHBIX 3aJa4
1o Teme «BaxHeime kinaccbl HEOPraHUYECKUX COECAMHEHUI.

IMepuoguveckuii 3akoH u Ilepumoaunyeckas cucrema xummu4yeckux djiementos /I, U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. [lepBrie MOMBITKU KiIaccH(UKAMKM XUMHYECKUX d3JeMeHTOB. [loHsTHe O Tpymmax
CXOJHBIX AJIEMEHTOB (ILIETIOYHBIE U HIEIIOYHO3EMENbHBIE METAIIJIbI, TaJOTE€Hbl, UHEPTHBIEC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux a3nemeHtoB J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmel [leprogudeckoid CUCTEMBI



xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
IIOPSIIKOBOTO HOMEpPA, HOMEPOB IIEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX snep. M3ortombl. Onextponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI04EK aTOMOB TepBhIX 20 XUMUUECKUX 3IIeMeHTOB [leprnonnueckoil cucTeMsl
. WN. MenneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTA II0 €ro IOJOKEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOICTB 110 IpyNaM U IepUoIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas U HETOJIsIpHAs) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okxucieHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE — peaknuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm: HU3ydeHHe OOpa3IOB BEUIECTB METAIIIOB M HEMETAJUIOB,
B3aUMO/ICHCTBUE TUAPOKCHAA IIUHKA C PAacTBOPaMHU KUCJIOT U LIEI0YEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3NoKEeHUsI, COCTMHECHHS ).

Mesicnpeomemmnuie céazu. Peanuzanyss MEXIPEIMETHBIX CBSI3€U IIPU U3YYEHHH XUMUU B
8 KJlacce OCYILECTBISETCS Yepe3 MCIO0JIb30BaHUEe KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHUH,
TaK U MOHATHH, ABJISIOMIMXCS CUCTEMHBIMU JJISl OT/IEIbHBIX MIPEIMETOB €CTECTBEHHO--HAyYHOTO
UK.

OO0miue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAay4HbIH (pakT, TUIoTe3a, TEopus, 3aKOH,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJCIIb, SIBJICHHE.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaZMOAaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsijl, BELIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (pU3MUYECKHE BEJIMYMHBI, €IUHHIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 kJacc

BemecTBo u xumuveckas peakumsi. [lepuonnueckuii 3akoH. Ileproanueckas cucrema
xumudeckux 3aemenToB JI. . MenaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOJIOB, Kalus, KaJblUsd U UX COCAMHEHUN B
COOTBETCTBHUH C TIOJIO)KCHHEM 3JIEMEHTOB B [leproaudeckoil CUCTEME U CTPOSHHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BHJIBI XHUMHYECKON CBs3H. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarnus XMMHYECKUX pPeakifil Mo pa3lIuYHbIM MpH3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [lonarue o
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karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBI€HHE YPAaBHEHHM OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHl U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pPa3jMYHbIMM BHJIAMU XUMUYECKOM CBSA3M.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YciaoBHs MPOTEKaHUs peakLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
MIPEJICTaBICHUM 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm: O3HAKOMJICHHE C MOJEISAMH KPUCTAUNIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIJIOB M HEMETAJUIOB (rpadura U amMmasa), CIOXKHBIX BEIIECTB
(x10puaa HaTpusi), HCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuud OT
BO3JICHCTBUS Pa3IUYHbIX (AKTOPOB, UCCIEJOBAHUE JIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB,
mporecca JAMCCOLMAIMM  KUCIIOT, MIeno4ed M coseld (BO3MOXKHO MCIIOJIb30BAHHE BUJIEO
MaTepuaoB), MPOBEIACHHE OIbITOB, WIIIOCTPUPYIOIIUX NPU3HAKK TMPOTEKAHUS peakuuit
WOHHOTO OOMeHa (oOpa3oBaHHWE OcCaaKa, BBIJCICHHE Ta3a, OOpa3oBaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOMIHUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3ioKeHusi, COEIMHEHHsS), paclo3HaBaHHE HEOPraHMYEeCKHX BEIIECTB C  IOMOLUIBIO
KayeCTBEHHBIX peakluil Ha NOHBI, pellleHne SKCIIEpUMEHTANIbHBIX 3a/1ay.

Hemeramibl U ux coeaunenusi. OOmas xapakTepuUCTHKa TaloreHoB. OcoOeHHOCTH
CTPOECHHUsI aTOMOB, XapaKTepHble CTeneHu okuciaeHus. CTpoeHue M (u3nyeckre CBOMCTBA
MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpPE Xjopa (B3anMMOJICHCTBHE C
MeTajUlaMH, HeMeTaulamu, uienoyamu). Xiopoopopon. ComsHas KHUCIOTa, XUMHUYECKHE
CBOICTBA, MOJy4YEHUE, TPUMEHEHUE. J[efiCTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJIOBEKa.
Baxueiimme Xaopuabl U KX HAXO0KIECHUE B IPUPOJIE.

O6mrast xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(PHKALMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMICTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeAcTaBUTENs Kiacca KHUCIOT M crneuupudeckue). XUMHUYECKHE peakluH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO CIIOCO0a MOIydeHUs cepHOM kucioThl. [IpuMeHeHue
cepHOM kucaoThl. CoaM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUl B MpHupoje. XUMHMYECKOE 3arps3HEHUE OKpYKaIoIled cpejbl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBpAILEHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpupone, Qusnueckue u
XUMUYeckue cBoictBa. KpyroBopoT a3ora B npupoje. AMMUaK, ero Gpu3n4ecKue 1 XuMU4ecKre
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4eCcKoe 3arpsi3HeHHEe OKpYXKaroIlel cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHbIE
JOX/IM, 3arps3HEHHe BO31yXa, MOuYBBl M BOA0EMOB). Docdop, amioTpornHble MOIUPHKAIUNA
dochopa, duznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MHUHEPAJIBbHBIX y100pEHUIA.

OOmast xapakrepuctuka 53iaeMeHTOB |VA-Tpynnbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHUS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINY, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKue U XuMu4eckrue cBoiictBa. AxcopOmust. KpyroBopot yriiepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XMMUYECKHE CBOMCTBA, JEMCTBHE HA KUBbIE OPraHU3MBL,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUS KIMMarta, MapHUKOBBIM (G ¢eKT. YTrojapHas KHcIoTa u eé
CONM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEIUHEHMSX yIyepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWUJIEH, OSTaHOJ, IJMIEPUH, YKCyCcHas Kuciora). llpupoaHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, HMPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeJlOoBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBINUIICHHOCTH. BaxkHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm: UV3ydeHUe 00pa3lloB HEOPTraHMYECKUX BEIIECTB, CBOMCTB
COJISHOM KHUCIJIOTBI, NPOBEICHHE KAUECTBEHHBIX pEaKIui Ha XJIOPUA-HOHBI M HaOIIOACHUE
MPU3HAKOB MX TPOTEKaHUs, OMNBITHI, OTpaxaromue (U3NUecCKue U XUMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COETUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHUJIEOMATEPHANIOB), O3HAKOMIIEHUE C
oOpasmnamMu XJ0puI0B (TAJIOTEHHUIOB), O3HAKOMJICHHE C O0pa3laMu cephl U € COCTMHCHHUSIMU
(BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), HAOIIOJCHUE TMpoliecca OOyriMBaHHS caxapa
MOoJlT JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YyYECHHE XHUMHUYECKHX CBOMCTB
pa30aBiIeHHONW CEpHOWM KHUCIOTHI, MPOBEACHHE KAaYeCTBEHHOW peakuuu Ha CyabhaT-uOH U
HaOMo/IeHNe TpuU3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHE C (U3WYECKMMH CBOMCTBaMM a30Ta,
dbochopa m HUX coenvHEHHHA (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEpUAIOB), 0Opazmamu
a30THBIX U (GOCPOpHBIX YyHAOOpEeHUM, MoyydeHue, coOupaHHe, paclo3HABaHUE U HU3YyUEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U (ocdaT-uoH u
M3y4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MeJbI0 (BO3MOYKHO UCIOJIb30BAaHUE BHUICOMATEPHAIIOB), U3YUECHUE MOJENIeH KPUCTAUTHYECKUX
pemérok anMasa, rpadura, QymiepeHa, 03HaKOMIIEHHE ¢ MPOILIECCOM afcopOLUU pacTBOPEHHBIX
BEIECTB AKTUBHUPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOrasa, IMOJIydeHHE, coOupaHue,
pacrno3HaBaHHe ¥ U3y4eHHE CBOMCTB YIVIEKHCIOTO ra3a, IpOBEJCHHE KaUeCTBEHHBIX Peakiuii Ha
KapOOHAaT W CHJIMKAT-MOHBl W U3YYEHHE NPHU3HAKOB UX TMPOTEKaHHs, O3HAKOMIICHHE C
MPOJIYKIIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEHICHHE SKCIIEPUMEHTANIBHBIX 3a7ad M0 TeMe
«BaxkHelme HeMeTauIbl U UX COEAUHEHUS».

Mertauibl 1 uX coequHeHusi. OOmas XapakTepUCTUKA XUMHUUYECKUX JIIEMEHTOB —
METaJJIOB Ha OCHOBAHUU UX NOJIOKEHUs B lepnonnyeckoil cucteMe XUMHUYECKUX 2JIEMEHTOB /.
. MenneneeBa u crpoeHus artoMoB. CTpoeHMe MeTasioB. MeTamnueckas CBs3b U
MeTainyeckasl KpUCTaJUTMUeCKasi peniéTka. DIeKTPOXUMUUYECKUN Pl HAMPSHKEHUH MeTallIoB.
dusnueckue M XUMHUYECKHE CBOMCTBa MeTayuioB. OOmmMe cnocoObl MOJY4YEHUS METaUIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMUHUN, OPOH32a) U UX IPUMEHEHHUE B OBITY ¥ IPOMBIIIIJICHHOCTH.



[[{erounble MeTasUIbL: TIOJI0KEeHUE B [leproinueckoi CUCTEME XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJeHUE B npupoje. OuU3nueckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTUHECHUIA.

[[leno4yHO3eMeENbHBIE META/UIBl MAarHUid M KalubUUi: MoJoxeHue B llepuoaumdeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kajblusa. BakHeillme coenuHeHus
KanpLus (OKCHUJ, TUAPOKCU, cosn). JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMUYECKHX 3jeMeHToB [ M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMICTBA OKCHA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoanueckoin cucrteme xumuyeckux i3nemeHtoB . M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJaeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokeusl u conu kenesa (l1) m xenesza (l1l), ux cocras, cBoiicTBa u
IIOJTy4YECHHUE.

Xumuueckuit IKcnepumenm:. O3HAKOMJIEHME C 00pasllaMd METaJJIOB M CIUIABOB, HX
(GU3UYECKUMU  CBOMCTBAMH, W3YYEHHE pE3YyJIbTaTOB KOPPO3HH METAUIOB  (BO3MOYXKHO
WCIIOJIb30BaHNUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJIA KaJIbIIUS U HATPUS
C BOJIOH (BO3MOKHO HCIIOJIB30BAHHUE BUICOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB )KECTKON BOJIBI,
mpolecca TOpPEeHHsl jKelle3a B KUCIOpoJe (BO3MOXHO MCIOJNIb30BaHUE BUAEOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMi HAa MOHBI: MarHUsI, KaJIbIUs, A TIOMUHHMS, [ITHKA,
xenesa (II) u xemeza (I1), memu (1), HaOmromeHne W ommcaHWE TPOILIECCOB OKPAITUBAHMS
MJIaMEHU WOHAMH HATpHsl, KUl W KajbIus (BO3MOXKHO HCIOJB30BAaHHE BHICOMATEPHAIIOB),
uccienoBaHue aM(pOTEpHBIX CBOMCTB THAPOKCHIA aIOMUHUSA U TUIPOKCHIA LIMHKA, PEIICHUE
JKCIIEpUMEHTAIIBHBIX 33a4 10 TeMe «BaxHelme MeTalibl U UX COCIUHEHUS.

XuMusi M OKpyxawasi cpeaa. BemectBa M Marepuasibl B MOBCEAHEBHOM KU3HU
yeloBeKka. be3omacHoe WCMoJib30BaHWE BEIIECTB M XMMHUUYECKMX peakiuid B ObiTy. IlepBas
ITOMOIIIb MPU XUMUYECKUX OKOT'aX U OTPABIICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (MpeaeabHas TOMyCcTUMas KOHICHTpaIus
Bemects, najiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii Ixcnepumenm: usydeHue oOpa3lOB MarepHaioB (CTEKJIO, CILJIaBbI
METaJJIOB, OJIMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceaszu Peannzanys MEXIPEIMETHBIX CBA3€HM NPU U3yUYEHUN XUMUHU B 9
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK
U TIOHATHUM, SIBJISIOUIUXCS CUCTEMHBIMHU JUIsl OTIENbHBIX IMPEAMETOB €CTECTBEHHO--HAYYHOIO
LUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT U, MAaTEPUAIIHI.

®du3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3apsj, MPOBOJAHHMKHU, MOJYIIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTAIMUECKas pEMIETKa, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€AVMHUIBI U3MEPEHUs, KOCMUUECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: Qotocunrtes, npixanue, Omocdepa, 3KocucTeMa, MUHEpaJbHBIE YAOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, rtumpochepa, MuHeEpanbl, TOpPHBIE TOPOJBL, TOJE3HBIC
HCKOMaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.



IInanupyemble pe3yJIbTaThl 0CBOEHHS Y4eOHOr0 MpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThl:

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUeHHs] XUMUH B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBWIAMH U HOPMaMH TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) nampuomuyeckoeo 6ocnumanus: TIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY
KyJIbTYpHOMY, HCTOPUYECKOMY W HAyYHOMY HACIIEIHIO, TIOHUMAHUS 3HAYCHUS XUMHYECKOU
HayKd B )KU3HU COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOUN MH(POpPMAILIUEH O
MEPEeIOBBIX  JIOCTIDKEHUSX M OTKPBITHSX  MHPOBOM M OTCUSCTBEHHOW  XHUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa 1 00IIeCTBa;

2) epadicoancko2o 8ocnumanus: TIPEICTAaBICHHUS O COIMAJIBHBIX HOpPMax M IpaBHIax
MEXJIMYHOCTHBIX ~OTHONICHWH B  KOJUICKTHBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B
OOLIECTBEHHO TOJE3HOMW, Yy4eOHO-HCCIeN0BaTEeIbCKOW, TBOPUYECKOW M JPYrUX  BHJAX
JESTeNbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOH MIEATENBHOCTH TPH BBITIOJHEHHUN
yUeOHBIX, ITO3HABATEIBHBIX 3aJad, BBINOJHCHUH XHUMHUYECKMX OSKCIIEPUMEHTOB, CO3IaHUU
YUEOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHHMIO W B3aMMOIIOMOIIM B TIPOIECCE ITOU
y4eOHOH JeATEIBHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEACHUE M TIOCTYIIKH CBOMX TOBAPHIICH
C TIO3UIIMH HPABCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIIECTBUIA TTOCTYITKOB;

3) yenHoCmMuU HAYUHOCO NOZHAHUAL:

® MHPOBO33PEHUYECKHE TIPEJACTABJICHUS O BEIIECTBE MW XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIAE OCHOBY
UL TIOHUMaHHS CYIIHOCTH HAYYHOW KapTHHBI MUpA, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIBI, B3aHMOCBS35X YeJIOBEKa C IPUPOTHOM CpeIioit, O
POJTM XMMHH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

® [I03HABaTEIbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHHWHA 10 XHMHH,
HeOoOXOJMMBbIE Il OOBSCHEHHWS  HaOIOJaeMbIX  TIPOIIECCOB W SIBJIICHUH,
MO03HABATEIbHOH, MHOOPMAIIMOHHON U YUTATENBCKOM KYJIbTYPHI, B TOM YMCIIC HABHIKOB
CaMOCTOSITEJIbHOW pabOThl € Y4YEOHBIMH TEKCTaMH, CIIPABOYHOW JIUTEPATypO,
JOCTYITHBIMU TEXHHYECKHMHU CPEJCTBaMU MH()OPMAITHOHHBIX TEXHOJIOTHIA;

e HHTEpeC K OOYYCHHIO M MO3HAHMIO, JTFOO03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, MPOCKTHON M UCCIIEIOBATEIBCKON JEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTU M YPOBHS OOYUCHHS B JAJIbHEHIIIEM;

4) gopmuposarnusi Kyibmypvl 300p06bs. OCO3HAHUE IICHHOCTH >KM3HHU, OTBETCTBEHHOTO
OTHOIIEHWSI K CBOEMY 3JI0POBbIO, YCTAaHOBKM Ha 3J0POBBIi 00pa3 >KH3HHM, OCO3HAHHE
MOCIICICTBUH W HENPHUATUE BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS aJKOTOJIsl, HAPKOTHKOB,
KYpeHHUsI), HEOOXOJIUMOCTH COONIOJICHUST TMpaBWJI 0O€30MacHOCTH MpH  OOpaleHuu ¢
XMMHYECKUMHU BEIECTBAMH B OBITY U peabHOMN KU3HHU;

5) mpyoogozo éocnumanus: MHTEpPEC K MPAKTHUECKOMY H3Y4eHHIO mpodeccuil u tpyaa
Pa3IMYHOTO pOJa, YBaXEHHUE K TPYAY M pe3ylbTaTaM TPYIOBOM NIEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS IMPEJIMETHBIX 3HAHHWHA MO XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBHIYaTbHOU
TPAEKTOPUHU MPOJIOJDKEHUSI 00pa3oBaHUsl € YU4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K
XMMUH, OOIIECTBEHHBIX MHTEPECOB M MNOTpeOHOCTEH, ycmemHo mnpodeccuoHaTIbHON
NESITENFHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B
npoeccuoHaIbHOU cpeie;

6) 5K0102U1ecK020 60CHUMAHUSL:

® SKOJOIMYECKH ILeIeco00pa3HOe OTHOIIEHHE K TMPHUPOJE KaK HCTOYHHMKY XU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHHS, MOHMMAaHUE LIEHHOCTH 3/I0POBOTO M 0€3011acHOro
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oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3nueckoMy u
HCUXUYECKOMY 37I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOAEHHS INpPaBHI O€30IacHOIO
MOBEJICHHsI IpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 30POBBIO
M JKWU3HMU JIIOJICH;

CMOCOOHOCTH TPUMEHATH 3HAHMS, MOJTy4aeMble TMPU M3YYCHUH XUMHH, I PEHICHUs
3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH IPUPOJHOM CPENOW, I IOBBIIICHUS YPOBHS
9KOJIOTMYECKON KYJIbTYpbl, OCO3HAaHUS TJIOOAIBHOIO XapakTepa 3KOJOTHYECKUX
npoOsieM W TyTed HX pemeHUs IMOCPEACTBOM METOIOB XUMHH, 3KOJOTHYECKOTO
MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBATHCA MM B IO3HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLIMAIbHON ITPAKTHKE.

MeTanpeaMeTHblIe pe3yabTaThl:

B cocraBe meranmpenMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYUMBIE s (POpMUPOBaHUS
MHPOBO33PEHUs OOIICHAYYHBIC MOHATUS (3aKOH, TEOPUSs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT U JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MIPEACTABJICHHUE O
LIETTIOCTHOW HAay4YHOW KapTUHE MHpA, U YHUBEpCAJbHbIE y4eOHbIEC NEHCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpPbIE 00€CreuynBarOT (POpMUpPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIIPHOMY TUIAHUPOBAHHIO U OCYIIECTBICHUIO YUeOHOM ACSITEIHHOCTH.
Ilo3nasamenvhbvie yHugepcaibHvle yueoHvie 0elicmaus
baszosvie nocuueckue oelicmeus:

® YMEHHUS HCIOJH30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHUU 3HAHHM:

pacKpbhIBaTh CMBICT XMUMHYECKUX TOHITHH (BBIACIATh MX XapakKTEpHBbIC MPHU3HAKH,
YCTaHABIWBATh B3aWMOCBS3b C JPYTHMMHU TOHSTHSAMH), HMCTOJIB30BAaTh MOHSITHS IS
00BsICHEHUS OTNENbHBIX (PAKTOB U SIBICHUMN, BHIOMpATh OCHOBAHUSA U KPUTEPUU IS
KJIacCU(pUKAUU XHMHUYECKUX BEIIECTB W XUMHUYECKUX pEaKIui, YCTaHAaBJIUBATh
MIPUYMHHO-CIICCTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3YyU€HUs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHbIC, IEIyKTUBHbBIC, [0 aHAJOTMH), JelaTh BBIBOJABI U
3aKJIIOUEHUS;

YMEHHE MPUMEHAThH B MPOLIECCe NMO3HAHUS MOHATHA (MIPEAMETHbIE U METapeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJIENH, HCMIOJIb3yeMble B XHUMHUHU, MPeoOpa3OBHIBATH
IIMPOKO MPHUMEHSEMble B XMMHH MOJICJIbHbIC IPEICTaBICHUS — XUMHUYECKHH 3HaK
(cuMBOJI AIIeMEHTa), XUMHU4YecKas GopMysa U ypaBHEHHUE XUMUYECKON peakluu — Mpu
pelIeHny y4eOHO-I03HABATENbHBIX 3a/1a4, ¢ YUETOM 3THUX MOJICIbHBIX MPEACTaBICHUI
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH HM3y4aeMbIX OOBEKTOB —
XMMHYECKUX BEIIECTB M XMMHUYECKUX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U M MPOTUBOPEUHS B U3Y4AEMBIX MPOIECCAX U SIBICHUSX.

Baszosvie uccneoosamenvckue oelicmeus.
¢ YMCHHUC HUCIIOJIB30BATh IMMOCTABJIICHHBIC BOIIPOCHI B KAYE€CTBC MHCTPYMCHTA IIO3HAHUS, a

TaKKe B KaueCTBE OCHOBBI JJIsi POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE NMPABUIBHOCTH
BBICKa3bIBAEMBIX CY)XJCHUI;

NpUOOpETEeHUE OIbITa MO IUIAHUPOBAHHIO, OPraHU3alUU U MPOBEICHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, yMEHHe HaOmoJaTh 3a XOJOM Ipolecca, CaMOCTOSTENbHO
MIPOrHO3UPOBaTh €ro pe3ynbTaT, (opMmyaupoBaTb 00O0OIIEHHUS M BBIBOABI IO
pe3yabTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHUSA, COCTABIATh OTYET O MPOAETaHHOM
paoore.

Paboma c ungopmayueri:
® yMEHME BBIOMpaTh, AHAIM3MPOBATH W HHTEPHPETUPOBATh HHPOPMALMIO Pa3IUYHBIX

BUJOB U (OpPM TMpPEICTaBICHUs, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4HO-
MOTMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHMs, CIPABOUYHBIE MOCOOMS, pecypchl
WnTepHera), KpUTHYECKHM OLEHUBATh NPOTUBOPEUYMBYIHD U  HEIOCTOBEPHYIO
UH(pOPpMAIINIO;
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YMEHHE MPUMEHSThH Pa3IMYHbIC METOIbI M 3alIPOCHI MPU MOWCKE U 0TOOpe MHPOpMAITUN
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIsi BBIIIOJHCHUS YYE€OHBIX U
MO3HABATENBHBIX 3a7ad ONpEeACNEHHOrO0 TUMA, MPHOOpETEHUE OmbiTa B 00JIACTH
WCIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJICHUE
KyJIbTypOH  aKTUBHOTO  HCIOJB30BAHMS  PA3JIMYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOSITEJIBHO BBIOMpaTh ONTUMANbHYIO (opmy mpeacraBieHUus HHDOpPMAUU U
WJUTFOCTPUPOBATH PEIlIaeMble 3a7a4d HECIOXKHBIMH CXeMaMH, TuarpaMMmamu, JpYyruMu
dhopmamu rpaduKu 1 UX KOMOWHAITUSIMU;

YMEHME HCII0JIb30BaTh U AHAIM3UPOBATh B Mpoliecce y4eOHOW M HCCIIEN0BATEIbCKOM
NESITEILHOCTH WH(GOPMAIUIO O BIMSHUW MPOMBIIIJICHHOCTH, CEIBCKOTO XO3SMCTBA H
TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEN PUPOTHOM CPEBI.

Kommynuxamusnule ynugeepcanvuvie yuebHnule oeticmeusi:

YMEHHS 3aJlaBaTh BOIPOCH (B XoAe aAuanora M (WJIM) AUCKYCCHUH) IO CYILECTBY
o0cyxmaeMoi TeMbl, (POPMYITHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHFHO BBIIOTHEHHS
MpEeJI0KEHHOM 3a1a4H;

YMEHHUSI TPEICTABIATh IOJTYUYEHHBIE pEe3yNbTaThl TMO3HABATEIBHOW NEATEIHHOCTH B
YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh MPE3eHTALUI0 PE3YJIbTAaTOB BBIIOJTHEHUS
XUMHUYECKOTO JKCIIepUMEHTa (1abopaTOpHOTO OMbITa, JIA0OPATOPHOM pPabOTHI IO
WCCTIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU IMO3HABATEIHHON H
WCCIIEIOBATENILCKOM AEATENBHOCTH TIPU PEIICHHH BO3HHUKAIOIIUX MpoOJIeM Ha OCHOBE
yuéra OOMIMX MHTEPECOB W COIJIACOBaHMS MO3ULIUN (0OCYXIeHus, 0OMEH MHEHUSIMHU,
«MO3TOBBIE TITYPMBI», KOOPJMHAIINS COBMECTHBIX JICHCTBHI, ONpEeIeHUEe KPUTEPUEB
10 OIICHKE KaueCTBa BBHIMOJHEHHOW pabOTHI U APYTHE).

Pecynamusnvie ynusepcanvhvle yuebnvie oeticmeus:
®yMEHHE  CAMOCTOSITENIbHO  OMpeNeNsTh LN  JEeSTeNIbHOCTH,  IUJIAHUPOBATh,

OCYIIECTBIISITh, KOHTPOJHMPOBATH M TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTbHOCTh, BbIOMpaTh Hawmbonee 3(PQPEeKTHBHBIE CIMOCOOBI PEIICHUS YYEOHBIX H
MO3HABATEIBHBIX  33Jad, CaMOCTOSTEIILHO  COCTaBISTh WM  KOPPEKTUPOBAThH
MPEUIOKEHHBIA AITOPUTM JICHCTBUN TIPU BBIMOJHEHUH 3aJIaHUH ¢ YYETOM IMOJTydCHUS
HOBBIX 3HaHUI 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OIICHUBAThH
COOTBETCTBUE MOJYYCHHOTO pe3yJibTaTa 3asBICHHOW I€JIM, YMEHHUE HUCIOJIbh30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, ITPEIaraéMbic B YCIIOBUU 3a/IaHUA.

IIpenmeTHble pe3yabTaThI:

B

COCTaBC MNPCAMETHBIX PE3YJILTATOB II0 OCBOCHHIO 00513aTENILHOTO COJCpPIKaHMA,

BBIACIIAOTCA: OCBOCHHBIC O6y‘~IaIOH_II/IMI/IC$I HAaY4YHBIC 3HAaHUS, YMCHUA U CII0COOBI ﬂeﬁCTBHﬁ,
CHeHI/I(bI/I‘ICCKI/Ie JUIA HPCHMCTHOﬁ obnactu ((XI/IMI/IH», BUABlI ACATCIBHOCTH II0 IOJYYCHHUIO
HOBOI'O 3HAHHA, €TI0 UHTCPIIPCTALIUN, Hp606p330BaHI/IIO U IIPUMCHCHUIO B PA3JIMYHBIX y‘le6HLIX n
HOBBIX CUTYyallHUAX.

8 kiacc
[ ]

YMEHHE pPAaCKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHATHUNA: aTOM, MOJIEKYIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIECTBO, CII0KHOE BEIIECTBO, CMECH (OJTHOPOJHAS U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas [J0Ji1 XHUMHUYECKOTO
JJIEeMEHTa B COEIUHEHUH, MOJSPHBI OOBEM, OKCHI, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIIATENFHOCTD, CTENIEHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaklMil: peakMy COSANHEHUS], PEAKLIUK Pa3JI0KEHUs, PEaKIUU 3aMEIIeHUs], PeaKUuU
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKIIUH, TEIUIOBON APPEKT peakiuu, sapo aToMa,
JNIEKTPOHHBIA CJIOH aToMma, aToMHash OpOWTamb, palyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsT ¥ HETIOJISIpHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOIEHTHAsI KOHIIEHTPAIINS) B PaCTBOPE;
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9 kJjacc

YMEHHE WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH U IPUMEHSATh
9TH MOHATHUS IPU ONMCAHNUU BEIIECTB U UX IIPEBPALECHUII;

YMEHHUE HCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY IS COCTaBIEHHs ()OPMYII BEILIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLIUI;

OTPEJENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBajIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

yMmMeHue packpeiBaTh cMbici [lepmoanueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMUMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
AJIEMEHTOB OT UX NoJokeHus B [leprnoauueckoii cucteme, 3aKOHOB COXPaHEHHS] MacChl
BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4eHUs], 3aKoHa ABOraipo;
YMEHHE ONUCHIBATh U XapaKTepu30BaTh Ta0nnuHyo Gopmy llepuoanyeckoil cucremsl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«mmoboynass moxarpymma (b-rpymma)», Mameie W OOJBIINE TMEPUOMABI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB MW 3apsii sapa, oO0llee YHCIO JJIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CI0SIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JI€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy U COCTaBy y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
dbdexry);

YMEHHE XapaKTepHu30BaTh (OIMUCHIBATH) OOIMIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IUYHbIX KJIACCOB, NMOATBEPKIAs OMUCAHHE IIPUMEPAMU MOJIEKYJISPHBIX ypaBHEHUH
COOTBETCTBYIOLUX XUMUYECKUX PEAKIIMA;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KAay€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH NPOTEKAHHSI XUMUUYECKHX MPEBPALICHUIN B Pa3JIMUHBIX YCIOBUSIX;
BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTA 10 (PopMysie COETUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOHN peaKiiHy;

YMEHHUE NPUMEHITh OCHOBHBIE OINEPALMN MBICIUTEIbHON AEATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O00O0OILIeHHEe, CHCTEeMaTHU3aLUI0, KIACCU(PUKAIMIO, BbISIBICHUE
IIPUYMHHO--CJIEJICTBEHHBIX CBA3E€H — JJIs M3Yy4EHMs] CBOMCTB BELIECTB U XMMMUYECKHX
peakuuid, eCTeCTBEHHO-Hay4Hble METO/bl IO3HaHWS — HAONIOJEHHE, H3MEpEHue,
MO/ICTIMPOBAHKE, IKCIICPUMEHT (peasbHbIil U MBICIICHHBIH);

YMEHHUE ClIeIoBaTh MpaBUJIaM I0JIb30BaHUS XMMMUYECKOW MOCYIOM M J1abopaTopHBIM
o0OpyZOBaHUEM, a TaKKe MpaBwiaM OOpallleHHs C BELIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSAMU 1O BBIIOJHEHUIO Ja00PaTOPHBIX XMMHUYECKHX OIBITOB 0 MOJTYYCHHIO
U cOOMpaHHIO ra3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBJIECHUIO
PacTBOPOB € OIpeaeIEHHON MacCOBOM J0jel pacTBOPEHHOIO BEIECTBA, INIAHUPOBATh
U NIPOBOJUTH XUMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB LIEJIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHoI(TaTenH, METUIOPAHXK U APYTHeE).

YMEHHUE PACKPBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHITUN: XUMUYECKUH HIIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO,
BAJIEHTHOCTD, IEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIECHUS, XMMHUYECKas peakLus,
XUMUYECKasl CBs3b, TEIIOBOM 3(QQEKT peakuuu, MOJb, MOJSIPHBIH 00BEM, pacTBop,
NIEKTPOJIUTHI, HEAIEKTPOJUTHI, MEKTPOIUTHYECKAsT JUCCOLMALUS, PEAKIIUH NOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, 00paTHMble U HEOOpaTUMbIE PEAKIINY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE M BOCCTaHOBJICHHE, AIJIOTPONHs, aM(OTEpHOCTb, XUMHUYECKasi CBS3b
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(KoBajleHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakluu, IpeleibHO JIOIyCTHUMast
koHuenrpauus [IJIK Bemectsa;

yYMEHHUE WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX OHATHI M IPUMEHATH
9TH MOHSATHUS TPU ONMUCAHUH BEIIECTB U MX MPEBPALICHUN;

YMEHHUE HCIOJIh30BaTh XUMHUECKYIO CHMBOJIMKY JJIsS COCTAaBIIEHHs ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIHI;

YMEHHE OINpPEAEIATh BAJEHTHOCTh U CTENEHb OKUCICHHUS XMMMUYECKHUX DJIEMEHTOB B
COEJIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHEHUM 1o (opmyrnaMm, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTalyInyeckasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelpl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

yMeHue packpbiBath cwmbica Ilepmommueckoro 3akona J[. WM. MengaeneeBa u
JIEMOHCTPUPOBATh €r0 NOHMMAaHUE: ONMCHIBATh U XapaKTepU30BaTh TaOINUHYIO (HOpMY
[leproguueckol CUCTEMBI XMMHUYECKUX JJIEMEHTOB: pa3jinyaTh IOHSATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpymmna)», maneie U Oosbline
MePHO/JIbl, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM Tabmule, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsf a1apa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHne UX M0 3IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

yMEHHE KiIacCU(PUIMPOBATh XUMHYECKHE DJIEMEHThI, HEOPraHMYeCKHE BEIIeCTBa,
XMMHUYECKHE peakiuu (110 YHUCIy M COCTaBY YYacTBYIOIIUX B pPEAKIUMU BEUIECTB, I10
TermoBoMy 3G (EKTy, Mo U3MEHEHHUIO CTETICHEH OKUCIIEHUS XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHenuduUecKkue XWMHYECKHE CBOWMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U
HMOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiI;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIIUU KUCIIOT, IIEIOUeH U COJIeH,
MIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEaKIMil HOHHOrO OOMEHa, ypaBHEHHs peaKlnid,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXIY BeLIECTBAaMU
Pa3IMYHbIX KIIACCOB;

YMEHHME PpacKphIBaThb CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIMi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie CoeTMHEH s, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

yMeHue coOiroaTh MpaBUia MOJIb30BAHUS XMMHYECKOH MOCynoid M J1abopaTOpHBIM
0o0OpyZlOBaHHEM, a TaKKe IpaBuUia OOpAIleHUs C BEIIEeCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBINOJHEHHUIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYUYEHUIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKUCIIOTo rasa);

YMEHHUE TMPOBOAUTH PEAKIMM, MOATBEP)KIAIOIINE KAaYECTBEHHBIH COCTAaB Pa3MYHBIX
BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOpUI-, OpOMHI-, MOAMJI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHHUS M HWOHBI
M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpPax HEOPraHMYECKHX
BEILECTB;

YMEHHUE TMPUMEHITh OCHOBHBIE OINEPAIlUN MBICIUTEIBHON AEATENIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTU3alUI0, BbISBIEHHE NPUYHHHO-
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CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX DPEaKILIHM,

CCTCCTBCHHO-HAYYHbIC

METObI

MOJIENIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacce

IO3HAaHUA —  HaOIIIoJcHUE, U3MEpEeHue,

n/n

HaumeHnoBaHnue

KoaundecTBO 4acos

pa3aenoB U TeM
NMPOrpaMMbl

Bcero

KouTtpois-
HbIe padoThI

IIpakTnyec-
KHe padoThl

DJIeKTPOHHBbIE
(undposrie) odpa3oBar.
pecypcsbl

Pa3znen 1. HepBOHa‘laJIbele XUMHYECCKHEC TIOHATHSA,

20 gyacoB

11

XUMHS — BayKHas
o0acThb
€CTECTBO3HAHUS U
MPAKTUYECKOH
JIeITEILHOCTH
YyeJoBeKa

bubaunoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/
lesson/1521/start/
https://resh.edu.ru/subject/
lesson/1522/start/
[MpopmurIMYyM

https://bvb-
Kkb.ru/?section=urochnaya-
deyatelnost

1.2

BemniectBa n
XUMHYECKIE PEaKITIN

15

bubaunoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/
lesson/1485/start/
https://resh.edu.ru/subject/
lesson/1486/start/
https://resh.edu.ru/subject/
lesson/1487/start/
https://resh.edu.ru/subject/
lesson/1520/start/
https://resh.edu.ru/subject/
lesson/1519/start/
https://resh.edu.ru/subject/
lesson/2448/start/
[MpopmurrMym

https://bvb-
kb.ru/?section=urochnaya-
deyatelnost

Paznea 2. Baxkneit

1He MPeACTABUTEIH HEOPraHMIeCKHX BellecTB, 32 4acoB

2.1

Boznyx. Kucnopoa.
ITousTue 00 okcugax

bubmnoreka ITOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/
lesson/2063/start/
https://resh.edu.ru/subject/
lesson/2731/start/

2.2

Bonopoa. ITonsitue o
KHCJIOTaxX W COJIAX

bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/
lesson/2447/start/
https://resh.edu.ru/subject/
lesson/2446/start/
https://resh.edu.ru/subject/
lesson/3119/start/
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/

2.3

Bopa. PacTBopsl.
[Tonsitue 06
OCHOBaHUAX

Bubaunoreka [JOK
https://m.edsoo.ru/7f41837c¢
https://resh.edu.ru/subject/
lesson/2062/start/
https://resh.edu.ru/subject/
lesson/2445/start/
https://resh.edu.ru/subject/
lesson/2442/start/
[MpodpmurIMYyM

https://bvb-
Kb.ru/?section=urochnaya-

deyatelnost

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEeHUI

12

bubaunoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/
lesson/2445/start/
https://resh.edu.ru/subject/
lesson/2442/start/
https://resh.edu.ru/subject/
lesson/2055/start/
https://resh.edu.ru/subject/
lesson/2054/start/

Pa3nen 3. [lepuoguyecknii 3axon u Ilepuoanyeckasi cucreMma xXuMuyeckux 3iementon . U.
MenpeneeBa. CTpoeHne aToMOB. XMMU4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu, 16 yacon

3.1

ITepuognueckuii
3aKOH U
ITepuoauueckas
CHCTeMa XHMHYECKHIX
anemenToB /1. M.
Menpeneesa.
CrpoeHne aTomMa

bubaunoreka [JOK
https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru/subject/
lesson/2053/start/
https://resh.edu.ru/subject/
lesson/2051/start/
[MpopmurrMym

https://bvb-
kb.ru/?section=urochnaya-
deyatelnost

3.2

Xumudaeckas CBSI3b.
OKHCIUTEIBLHO-
BOCCTAHOBUTEIbHBIE
peaxmmn

bubarnoreka [JOK
https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru/subject/
lesson/2050/start/
https://resh.edu.ru/subject/
lesson/2049/start/
https://resh.edu.ru/subject/
lesson/2439/start/
https://resh.edu.ru/subject/
lesson/2048/start/
https://resh.edu.ru/subject/
lesson/3122/start/

HUTOro

68
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/

TEMATHYECKOE IINTAHUPOBAHHUE

9 kJacc

Ne HaumeHoBaHue KoandecTBo yacoB DJ1eKTPOHHbBIE
n/n pa3aesioB U TeM Beero Koutponsn | IpakTuuec- (uudposrie) odpa3oBar.
NMPOrpamMMbl ble padoThI KHe padoThl pecypchl
Pa3zzes 1. BemecTBo U xumuveckue peakuuu, 19 yacos
bubaunoreka [JOK
https://m.edsoo.ru/7f41a636

IToBTOpEHUE U https://resh.edu.ru/subject/le

11 yriry0OieHue 3HaHui 5 1 sson/2104/start/

' OCHOBHBIX Pa3JieiioB [MpodpMuHEMYM
Kypca 8 Knacca https://bvb-

Kb.ru/?section=urochnaya-
deyatelnost

bubaunoreka [JOK
https://m.edsoo.ru/7f41a636

OCHOBHEIE https://resh.edu.ru/subject/le

1.2 3aKOHOMEPHOCTH 6 sson/2437/start

' . https://resh.edu.ru/subject/le
XUMHUIECKHX pCaKiiu sson/2102/start/

https://resh.edu.ru/subject/le
sson/2103/start/
bubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/les

DNEKTPOTUTHYCCKAS son/1518/start/

13 JIFCCOITMAITHSL. 8 1 1 https://resh.edu.ru/subject/les

' XHAMHYECKHE PEaKIIHH son/1603/start/

B pacTBOpax https://resh.edu.ru/subject/les
son/1606/start/
https://resh.edu.ru/subject/les
son/3123/start/

Pasnen 2. Hemera/ibl M MX coequHeHus, 26 4acoB
bubarnoreka [JOK

OOmmas xapakrepu- https://m.edsoo.ru/7f41a636

21 CTHKA XUMHYECKUX 4 1 https://resh.edu.ru/subject/les

' asemenToB VIIA- son/2075/start/
rpynmsl. [anorenst https://resh.edu.ru/subject/les

son/2434/start/
bubmmoreka ITOK
https://m.edsoo.ru/7f41a636
[MpodpmurrMym

Obast xapaKTepu- http://school-

CTHKA XUMHUYECKHX collection.edu.ru/catalog/

2.2 asemenToB VIA- 6 https://resh.edu.ru/subject/le
rpymmsl. Cepa u eé sson/2076/start/
COCIMHEHHS https://resh.edu.ru/subject/le

sson/2077/start/
https://resh.edu.ru/subject/le
sson/2078/start/

bubnmoreka [JOK

OOwas xapakrepu- https://m.edsoo.ru/7f41a636

CTHKA XUMHUYECKUX https://resh.edu.ru/subject/le

23 sneMeHToB VA- 7 1 sson/2074/start/

' rpymnmsl. A30T, https://resh.edu.ru/subject/le
q)oc(bop " ux sson/2072/start/
COEJIMHEHMS [Ipogmummym

https://bvb-

17



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
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kb.ru/?section=urochnaya-
deyatelnost

2.4

O6mias xapakTepu-
CTHUKAa XUMHUYCCKUX
anemeHToB IVA-
rpymnmsl. YIIepoa u
KPEMHHH U UX
COCIMHCHUSA

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/le
sson/2071/start/
https://resh.edu.ru/subject/le
sson/2069/start/
[MpopmurIMYyM

https://bvb-
kb.ru/?section=urochnaya-
deyatelnost

Paznen 3. Meta/uibl M UX coelMHeHHs, 20 YacoB

3.1

OO011e cBOMCTBA
METAJLJIOB

bubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/le
sson/1607/start/

3.2

Bakueiiime MeTaminl
U UX COEIUHEHUS

16

bubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/le
sson/1602/start/
https://resh.edu.ru/subject/le
sson/3124/start/
https://resh.edu.ru/subject/le
sson/1604/start/
https://resh.edu.ru/subject/le
sson/1605/start/

Paznen 4. Xumus u okpyzkaomas cpena, 3 yaca

4.1

BemniectBa n
MaTepHaibl B KU3HA
YeJI0BEKa

bubanoreka [JOK
https://m.edsoo.ru/7f41a636
http://window.edu.ru/resour
ce/169/37169
https://resh.edu.ru/subject/le
sson/2435/start/
[MpopmurrMyM

https://bvb-
kb.ru/?section=urochnaya-
deyatelnost

nUTOoro
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https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/7f41a636
http://window.edu.ru/resource/169/37169
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