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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XuMuu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJI€HA HA OCHOBE TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa30OBaTEIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeacrasieHHbix B @I'OC 00O, a
TaK)Ke Ha OCHOBE (efiepalibHOI paboueil mporpaMMbl BOCIUTAHMS U ¢ YYETOM KOHLIETIIINY MPENoiaBaHusl y4eOHOro mpeIMeTa
«Xumus» B 00pa3zoBaTeNbHbIX Opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo XuMHM JAET MPEACTaBIECHUE O UENsIX, oOuiell crpaTerud OO0y4YeHUs, BOCHUTAHHUS M Pa3BUTHS
oOy4aromuxcs CpeICTBAMU YY4EOHOro Ipe/IMeTa, YCTaHABIMBAET 00s13aTeIbHOE IPEIMETHOE CO/IepKAHUE, MTPETYCMaTPUBAET
pacrpeneneHue e€ro mo KiaccamM M CTPYKTYpUpPOBaHHWE IO pasliellaM M TeMaM NpOorpaMMbl 0 XHMHH, OIPEAENSIET
KOJIMYECTBEHHBIE M KAUECTBEHHBIE XaPAKTEPUCTUKH COAECPIKAHMS, PEKOMEHIYEMYIO MTOCIIEN0BATEIBHOCTh N3YUECHHSI XUMUH C
y4€TOM MEXKNPEIMETHbIX W BHYTPHUIPEIMETHBIX CBsI3€d, JIOTMKA Yy4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEM
oOydaromuxcs, omnpeaesieT BO3MOKHOCTU TMpeaMeTa JUisl peajiu3aluyd TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs, a TakKke TpeOOBaHUI K pe3yibTaTaM 00y4YeHUs
XMMHH Ha YPOBHE 1IeJIel U3y4eHUs MPeIMETa U OCHOBHBIX BUIOB YUE€OHO-TIO3HABATEIHLHON JIEATEILHOCTH 00yUYaroIIerocs mno
OCBOEHHIO YYEOHOI'O COJIEPKaHUSI.

3HaHHWE XMMHU CIYXHUT OCHOBOW [UIsi (POPMHUPOBAHUS MHUPOBO33pEHUS OOYyYalOLIErocs, €ro NpeaCTaBICHUH O
MaTepUalbHOM €IUHCTBE MHUPA, BAXKHYIO POJb UIPAIOT (POPMHUpPYEMbIE XUMHEW MPEICTaBICHUS O B3aUMOIIPEBPALICHUIX
SHEPrUM U 00 IBOJIIOLIMU BEUIECTB B PUPOJIE, O MYTAX PEIICHUS INI00ATBHBIX MPOOJIEM YCTOMUNBOIO Pa3BUTHSI UEIOBEUECTBA
— CBIPBEBOM, DHEPTreTUUECKOM, MUIIEBON M AKOJIOTHYECKON 6€301acHOCTH, TPoOJIeM 3ApaBOOXPaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3aliil BO3MOXKHOCTEW AJIi CaMOpa3BUTHUA M (OPMUPOBAHUS KyJbTYpbl JIMYHOCTH, €€ oOued u
(GYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIa/l B (JOPMUPOBAHNE MBIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEHN 00y4daromuxcsi, HABBIKOB UX CAMOCTOSITEIbHOM
yueOHOM 1eATeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHNH, HEOOXOIUMBIX KaK B IOBCEAHEBHOI KU3HU, TaK
U B IPO(ECCUOHANTBHOMN AESITEIbHOCTH;

3HAKOMMT CO CHenU(UKON Hay4YHOI'O MBIIUIEHHUS, 3aK/Ia/1bIBA€T OCHOBBI LIEJIOCTHOIO B3IVIsiAa HA €IUHCTBO MPUPOJIBI U
YeJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TAalioM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00Y4YaIOIINXCS;

croco0cTByeT (HOPMUPOBAHHIO IIEHHOCTHOT'O OTHOIIEHUS! K €CTECTBEHHO--HAYYHBIM 3HaHUSM, K MIPUPOJIE, K YETOBEKY,
BHOCHUT CBOM BKJIaJl B 3KOJIOTMUECKOE 00pa30BaHue 00yUYaroIUXCsl.



JlanHble HampaBieHUs B 0OYyYEHUM XUMHHM O0ECHEUYMBAIOTCS CIEeUU(UKON coaep:kaHusl y4eOHOro MmpeamMeTa, KOTOpbIid
ABJIAETCS MEe1arornyecky aJaliTUPOBAHHBIM OTPAaKEHUEM 0a30BOM HAYKW XMMHH Ha ONpPEAEIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOrO OOHIEro 0Opa30BaHMsS OPUEHTHUPOBAH HA OCBOECHHE OOYYAIOLIIMMUCA CHCTEMBI
MEePBOHAYAIBHBIX TOHATHM XUMHUHM, OCHOB HEOPTraHUYECKOM XHMHU M HEKOTOPBIX OTACJIBHBIX 3HAUYUMBIX TMOHITUU
OPraHUYECKON XUMHUHU.

CtpykTypa colepkaHusl MporpaMMbl MO XMMUHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOrO MOAXOAAa K €€ U3YUYECHHIO.
ConepxaHue CKIaAbIBAETCS U3 CUCTEMBI MMOHATHM O XMMUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBI MTOHATUA O XUMHUYECKOU
peakuuu. O0Ge 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMIY IOCJIEJI0BATEILHOTO Pa3BUTHUS 3HAHWN HAa OCHOBE
TEOPETUYECKUX MTPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa Jl. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XMMUU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCCMATPUBAIOTCA HA OCHOBE AMITUPUUECKH MOJTYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCIIEIOBATENILHO OT OJTHOTO YPOBHS K JAPYTOMY, BBIONHS (QYHKIIMHA OOBSICHEHUSI U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl MO XHUMHH CIIOCOOCTBYET (OPMHUPOBAHMIO MPEJCTABICHUS O XUMHUYECKOW COCTaBIIAIONICH
HAy4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHUCTEMHOW MNPUPOABI, [IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOJIaM
Nno3HaHUsl B Hayke. M3yueHrne XUMUU MPOUCXOAMUT C MPUBJICYCHUEM 3HAHUNA U3 PAHEE M3YyUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mmup», «buosorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipu u3ydeHHH XUMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHMN OCHOB XMMHUYECKON HAyKH KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpBL. 3agada
y4eOHOro ImpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUI — Ba)KHEHIINX (haKTOB, MOHATHI, 3aKOHOB U
TEOPETUUECKUX TOJIOKEHHUM, JAOCTYMHBIX OOOOLIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B IPUOOLIEHUH K
HAyYHBIM METOJaM MMO3HAHUS TIPHU N3YYCHUH BEIIECTB U XUMHUUYECKHUX PEAKIUi, B GOPMHUPOBAHUY U Pa3BUTUH MO3HABATEIIHHBIX
YMEHUM W MX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHON M yueOHO-UCCIIEOBATEIBCKON NEATEIbHOCTH, OCBOCHUHU IMPABUI
0e30macHOro OOpaleHust ¢ BEECTBAMH B IOBCEAHEBHON KU3HHU.

[Ipu n3ydyeHnn XMMHH Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHus Ba)KHOE 3HAUCHHE IPUOOPETH TaKue e, KaK:



— (QopMupOBaHME HHTEJUIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO00Opa30oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIbHOMY MPUHATHIO PELIEHUH, CIOCOOHON aJaTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM JKU3HH;

— HAIpPaBJICHHOCTh 00YYEHUS! HA CHUCTEMAaTUYECKOE NMPHOOIIEHHE O0yUYaIOIIMUXCs K CaMOCTOSATEIbHOM MO3HABATEIbHOM
JEeSTENbHOCTH, HAYYHBIM METOJIaM MO3HAHUSI, POPMUPYIOIIUM MOTUBALIMIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUH;

— o0ecreueHne ycCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OMbITa Pa3sHOOOPA3HOU AEATETbLHOCTH,
MO3HAHUS U CaMOIIO3HAHHUA, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHILIMM), MMEIOIIKUX YHHMBEPCAIbHOE 3HAYEHUE I
Pa3IUYHbBIX BUAOB JIEATEILHOCTH;

— (opMupoBaHue o61Ie PyHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YHUCJIE YMEHUH OOBSCHATH U
OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOJIb3Ysl 3HAHUSI U OIIBIT, OJYYCHHBIE MPU U3YYCHUU XUMHUH, TPUMEHATh UX TTPU
pelIeHny npooJieM B MOBCEHEBHOM )KU3HU U TPYIOBOM JI€ATEILHOCTH;

— (opMupoBaHUE Y OOYYAIONTUXCS T'YMAHUCTHUYECCKUX OTHOIICHWH, MOHUMAHHS IEHHOCTH XUMHYECKUX 3HAHUU IS
BBIPA0OTKH DKOJIOTHYECKHU 11€JIeCO00pPA3HOr0 MOBEIECHUS B OBITY U TPYJOBOM JEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETo
310pOBbs U OKPY’KAIOILEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJII0O M CaMOBOCHHUTAHHIO HAa OCHOBE YCBOCHHUS
0011eYeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMPABIEHHOCTH JAaJIbHEHUIIEro 00ydYeHUs.

OO61iee ynCioO YacoB, OTBEAEHHBIX I M3YYEHUS] XMMUU Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, cocTaBisieT 136
gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezel), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

IIpenmer xumuu. Ponp XuMHUM B J)KU3HU 4esloBeKa. XUMUs B cucTeMe HayK. Tena u BemiecrBa. OU3NUYECKUE CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTue 0 MeTogax mo3HaHus B xuMuu. UucTeie BemecTBa U cmecu. CrnocoOsl
pas3zelieHusl CMECEM.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3ieMeHTbl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckast ¢opmyna. BaleHTHOCTb aTOMOB XUMHYECKHMX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHass aromMHass Macca. OTHocHUTeNbHas MOJEKyJsgpHas Macca. MaccoBas J0Jii XMMHYECKOrO 3JIEMEHTa B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBs3b KOJMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €IMHMII
BeniecTBa. Pacu€rel o popmysiaM XUuMHUYECKUX COCTMHEHUN.

@u3nuecKue U XMMHUYECKHE SIBICHUA. XUMHUYECKas peakuus W €€ MpHU3HAKU. 3aKOH COXPAHEHHsS MAacChl BEIIECTB.
Xumunueckue ypaBHeHus. Kiaccudukaius XuMIUYeCKUX peakinii (CoeMHeHMs, pa3IoKeHHsI, 3aMelIeHuUsI, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0, MpaBuiiaMu pabOThl B JJAOOpATOpUH U MpuéMaMu oOpalieHus ¢ JabopaTopHbIM
000py1I0BaHUEM, H3YUCHHUE U ONMUCAHUE (PU3UIECKUX CBOMCTB 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, HAOII0IeHHE (PU3UICCKUX
(Tu1aBieHuE BOCKA, TAsTHUE JIbJIa, pACTHPAHKE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAUs BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH,
IIPOKaJIMBAaHKE MEIHOW IPOBOJIOKHM, B3aMMOJICHCTBHE MeJIa C KWUCJIOTOW) SIBJICHWM, HAOIIOJCHUE W OINHCAaHUE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOACHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHUE
ruapokcuna menu (ll) mpu HarpeBanum, B3auMojAeMCTBUE kene3a ¢ pactBopoMm conu Mmenu (1), mzydenme crmocoOoB
paszeneHus cCMecel: ¢ TMOMOIIbI0 MarHurta, (UIBTPOBAaHHE, BBIIAPUBAHUE, TUCTHUIAIUSA, XpoMmaTorpadus, MpOBEICHUE
OYMCTKH TIOBAPEHHOW COJM, HAONIOACHUE M ONMHCAaHUE pEe3yIbTaTOB IPOBEACHHS OIbITa, WUTIOCTPUPYIONIETO 3aKOH
COXPAHEHHS MACChl, CO3/IaHUE MOJIEJIE MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kHeline nmpejacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT u npocToe BemecTBo. Haxoxaenue kucinopoia B Ipupo/e,
duzndeckue MW XuMHuueckue cBoiicTBa (peakuuu ropenus). Okcupabl. IIpumenenue kucinopoma. CrnocoObl MOTy4YEHUS



KHCJIOpPOJIa B Ja0OpaToOpuu U MpOMBIUIEHHOCTH. KpyroBopoT kucnopona B npupoje. O30H — auioTponHas MoauduKaius
KHUCJIOpPOJA.

TeroBo# 3P HEeKT XUMUYECKON peaklnyi, TEPMOXUMUYECKHUE YPABHEHUS, K30~ U SHIO0TEPMUYECKUE peakuu. TOomImBo:
yrojib U MeTaH. 3arpsi3HeHUE BO3/lyXa, YCUIICHHE MapHUKOBOTO 3 dekTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bonopon — anemeHT u mpocToe BemiecTBo. HaxoxkaeHue Bogopoaa B npupoje, Gu3nyeckue U XMMHYECKUE CBOMCTBA,
MpUMEHEHHUE, CIOCOOBI MoTyyeHus. Kuciaotel u comu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoWcCTBa BOJbl. Boma kak pactBoputenb. PactBopbl. HachllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHI.
PactBopuMocCTh BeliecTB B BoJie. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Ponb
pacTBOPOB B IPUPOJIE U B KU3HU YelloBeKa. KpyroBopoT BOAbI B IpUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA
MPUPOJHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHenuil. Oxcuapl. Kiaccudukaius OKCHIOB: cojieoOpasyroiiue (OCHOBHEBIE,
KHUCIIOTHBIE, aMm(bOTEpHBIC) U HecosieoOpasyromue. Homenkmarypa okcunoB. dusnueckue 1 XUuMUUECKUE CBOMCTBA OKCHJIOB.
[Tony4yeHnue OKCUIO0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM M HEpPAaCTBOpPUMbBbIE OCHOBaHMs. HomeHKIaTypa OCHOBaHMIA.
du3nyecKkue U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [loiyyeHne ocHOBaHU.

Kucnotsl. Knaccuduxamus kucnor. Homenknatrypa kucnor. dusmyeckne W XUMHUYECKUE CBOMCTBAa KUCTOT. Psn
aktuBHOocTU MeTasuioB H. H. bekerosa. [lonydyeHnne kucmuor.

Conu. Homenknatypa coseit. @u3nyeckue U XuMuueckre cBoictBa coseil. [lonyyenue coneil.

I'eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMpe/IeJICHUE COJIEPKaHMs KHCIOpO/ia B BO3AYyXE, MOMyUYeHHE, COOMpaHNe, paclio3HaBaHUEe M M3YyUYCHHE
CBOMCTB KHCIIOpOAa, HAOIIO/IEHNE B3aUMOJCHCTBHUS BEIIECTB C KUCIOPOJOM M YCIOBUS BO3SHUKHOBEHUS W TPEKpAIICHUS
ropeHus (1okapa), 0O3HaKOMJICHHE ¢ 00pa3IiaMy OKCHUJIOB U OTIMCaHNE UX CBOMCTB, MOIy4YeHHE, COOMpaHne, paclio3HaBaHUE U
M3yUYEHHUE CBOMCTB Boaopoaa (ropeHue), B3aumoneiictBue Bopopona c¢ okcuaoM meau (l1) (Bo3MOKHO wHcHONIb30BaHUE
BUJIEOMATEpUaIOB), HAOIIOMEeHNE 00pa3IoB BEIIECTB KOJWYECTBOM | MOJb, MCClIeIOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C PA3JIUYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHONW MAaCCOBOW JIOJEW PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICUCTBUE BOJABI C METa/UIaMH (HATPUEM M KajibI[MeM) (BO3MOXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
ucclieJoBaHUE 00pa3lioB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOMIOJEHUE U3MEHEHUsI OKPACKU MHJUKATOPOB B



pacTBOpax KHUCJIOT W Ieliodel, udydeHue BizaumojaeiictBus okcuma menu (II) ¢ pacTBopoM cepHO#l KUCHIOTBI, KUCIOT C
METAJIaMHU, PEAKLUN HEHUTpaIU3aluy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHME OJHOTO MeETaula JAPYIUM W3
pacTBOpa COJIM, PEUICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakxHenlne KI1accbl HEOPTaHUYECKUX COSTUHEHU .

Iepnoanuecknii 3axkoH u Ilepumoamueckas cucrema xumu4yeckux djiemeHtoB JI. . MengeaeeBa. Ctpoenue
aToMOB. XMMHUYeCKasA CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

[lepBble MOMBITKH KJIacCU(UKAIMU XUMUYECKUX 3IeMEeHTOB. [IoHATHE O rpynmax CXOAHBIX AJIEMEHTOB (ILEJOYHbIE U
IIEJIOYHO3EMENbHBIE METAJLJIbl, TaJOT€Hbl, WHEPTHBIE Tra3bl). DJEMEHThl, KOTOpble O00pa3yloT aM@OTEpHBIE OKCUABI H
TUAPOKCUBIL.

Ilepuoanueckuii 3axoH. [lepuoanueckas cucrema xumuueckux sneMeHToB . M. MenneneeBa. KopoTkonepuonnas u
JMHHONIeproaHas GopMmbl [lepuonuyeckoit cucreMbl xumuueckux sneMeHtoB J[. WM. Menneneesa. [lepuonbl u rpynimsl.
@u3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOoAa U TPYIIbI JIEMEHTA.

Ctpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnexkTponbl. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xummuyeckux snemeHToB llepuoanyeckoit cucremsl Jl. . MenaeneeBa. XapakKTepUCTUKAa XMMUUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAJUIMUYECKUX U HEMETAJITIMYECKUX CBOMCTB
10 TPYyIIIaM U NEPUOJaM.

3nauenue Ilepuogmueckoro 3akoHa W Ileproanueckoil CUCTEMBl XMMHUYECKUX AJIIEMEHTOB MJI1 PA3BUTHS HAyKH U
npaktuku. /1. 1. MeHnneneeB — y4€HbINA U TPaXKJaHUH.

Xumunueckas cBsi3b. KoBasieHTHas (TIOJIApHAS M HEMOJISIPHAS) CBA3b. DIEKTPOOTPHUIIATEIbHOCTD XUMUYECKHUX 3JIEMEHTOB.
HNonnas cBs3b.

Crenenp okucineHusi. OKHCIUTEIBbHO--BOCCTAHOBUTENbHbBIE peakiuu. IIpouecchl OKUCIEHUS M BOCCTAHOBIICHMS.
OxHcIuTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHrne o0pa3loB BEUIECTB METAJUIOB M HEMETAJIOB, B3aUMOJACHCTBUE THAPOKCUAA IIMHKA C PACTBOPAMU KHUCIIOT U
LIEeJI0YEH, MPOBEIECHHUE OMNbBITOB, HWIUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUil (ropeHue,
pEeaKLNy pa3IoKEHUs, COCAUHEHUS).

Mexcnpeomemmuvie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3EH MPU U3YUYEHUHU XMMHUHU B § KIIACCE OCYILECTBISIETCA 4Yepe3 MCIOIb30BAHHUE KaK
OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSATUM, TaK M TOHATUM, SBISIIOMIUXCS CUCTEMHBIMU Ji OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAyUHbIE MOHATHS: HAYYHBIN (DaKT, TUMIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KilacCUu(UKaIus,
MEPUOANYHOCTh, HAOIIIOICHUE, DKCTIEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusuka: marepus, aTroM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIWJI, HU30TOIbI, PAAUOAKTUBHOCTb, MOJEKYIa,
ANIEKTPUUYECKUI 3apsi]l, BEIIECTBO, TENO, OOBEM, arperaTHoOe COCTOSIHUE BEIIECTBa, a3, (pU3nueckue BEITUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE UCKOMTAEMbIE, TOILTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

ITepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB [[. M. MengeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB XMMUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOI0B, KA, KAJIbIUS U UX COCIUHEHUM
B COOTBETCTBHH C MOJIOKEHUEM 3JIeMEHTOB B [leproanyeckoii cucteme u CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBA3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIAa KPUCTAIUIMYECKOMN PEIIETKU U BUIa XUMUYECKOM CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB. XHWMHUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanuss XuMUYECKUX peaKIui MO Pa3IMYHBIM MpHU3HaKaM (MO0 YUCIYy U COCTaBY YUYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3()QeKTy, M0 M3MEHEHHUIO CTENECHEW OKUCICHHS XMMHUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKHUE PEaKIUU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTe 0 ckopocTn XUMUYECKO# peakiuu. [lonarue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHUX peakiusax. [lonarue
O TOMOTC€HHBIX U reTeporeHHbIX peakuusax. [lonstue o karanuse. [lonsaTue o xumuueckoM paBHoBecuU. DAKTOPHI, BIUSIOLIME
Ha CKOPOCTh XUMHYECKOU PEAKIIUU U MOJIOKEHUE XUMUIECKOI'O PABHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, JJICKTPOHHBIA OallaHC OKHCIHUTEIhHO-BOCCTAHOBUTEIIBHONW PEaKITHH.
CocraBiieHre ypaBHEHUN OKUCIUTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUM C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOIO OanaHca.

Teopust 3NEKTPOIUTHUUECKON JTUCCOLUMALMU. ODIEKTPOJMUTHI M HEINEKTPONUTHL. KaTvoHbl, aHHOHBL. MexaHu3M
JUCCOLMALINY BEILIECTB C PAa3IMYHBIMU BUAAMU XUMUYECKOH cBA3U. CTeneHsb qucconuanvv. CuibHbIE U C1a0ble 3JIEKTPOIUTHI.



Peakiiuu moHHOro oOMeHa. YCIOBUSI NMPOTEKAHUS pEaKIMii MOHHOTO OOMEHA, MOJIHbIE M COKpAIIEHHbIE HWOHHBIC
ypaBHeHus peakiuii. CBOMCTBa KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOJUTHUYECKON TUCCOIMAIUY.
KauecTBeHHbIe peakuuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuyeckuit IKCnepumenm:

03HAKOMJICHHE C MOJICTISIMU KPUCTATUNIMUECKUX PEMIETOK HEOPTAaHMYECKUX BEIIECTB — METAJJIOB U HEMETAJIOB (rpadura
M ajmasa), CJIOXKHBIX BEIIECTB (XJOpUJla HATpHUsA), HUCCICAOBAHHWE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW peakIuu OT
BO3JICUCTBUS Pa3IMYHbIX (DaKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MpoIecca TUCCOLMALNU
KUCTIOT, I1esioue M cojedl (BO3MOXKHO HCIOJIb30BaHHWE BUIEO MATEPUANOB), MPOBEJAEHUE OIBITOB, WUIIOCTPUPYIOMINX
NpU3HAKU MPOTEKAaHUs peakiuil MOHHOro oOMeHa (0Opa3oBaHME OcCajiKa, BbIJEJICHUE Ta3a, 00pa30BaHME BOJIbI), OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKIMil (TOpeHHe, PEakiuu pa3ioKeHUs, COCIUHECHUS),
pacrno3HaBaHUE€ HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIMN HAa MOHBI, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/1ad.

HemeTtasyibl 4 MX COeTMHEHUSI

O6mmas xapakrepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u
¢u3nueckre CBOWCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHYECKHE CBOWMCTBA Ha MpUMEpPE XJopa (B3aUMOJIECHUCTBHE C
MeTaJjulaMu, HeMeTalllaMu, [ienoyaMu). XiaopoBoaopoa. ColisiHast KMUCIIOTa, XUMUYECKHE CBOMCTBA, OJyYeHUE, IPUMEHEHNUE.
JlelicTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHU3M 4YesloBeKa. BakHeillre XJIopuabl U UX HAaXOKJIECHUE B IPUPO/IE.

O6mas xapaktepuctrka smemMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIC CTCIICHU OKHCIICHHUS.
Ctpoenue 1 pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAa U CePhl. AJTOTPOITHBIE MOIU(DHUKAIIMN KUCIOPOIa U CEPBHI.
XuMuueckue cBoiicTBa cepbl. CepoBOIOpOi, CTpOeHHE, (PU3NYECKHEe U XUMUYECKHe cBorcTBa. OKCHABI Cephl Kak
NPEICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KucioTa, GU3MUECKHEe W XUMUYECKHUE CBOMCTBA (0OIIME Kak MpeICTaBUTENs
KJIacca KUCIIOT | criennduieckue). XUMUIECKUE PEaKInH, JISKaITue B OCHOBE MPOMBINIJICHHOTO CIIOC00a MOTyUYeHUsI CEPHOM
KucnoThl. [I[pumenenne cepHoit KuciaoThl. Cou CepHOM KUCIIOTHI, KaYeCTBEHHAs peakilus Ha cynbdar-rnoH. Haxoxaenne cepsol
U €€ COEUHEHUN B MpHUpoJe. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAOUIEH CpeAbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE HOKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEIOTBPAIIICHHUS.

OO6mrast xapakTepucTuka 1eMeHTOB V A-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIE CTETICHH OKHCIICHHUS.
A30T, pacmnpocTpaHeHHe B Mpupoje, GU3NYECKHe W XUMHYECKHe CBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro
dusznueckre U XUMHUYECKHE CBOMCTBA, MOMy4YeHne u npuMeHenne. Conmn aMMOHMS, UX GU3NUECKHE U XUMHYECKHE CBONCTBA,
npuMeHenne. KadecTBeHHas peakiys Ha WOHbI aMMOHHUS. A30THas KUCIOTa, €€ MojydyeHue, (PuU3nuecKkue U XUMHUYECKUe



CBOIICTBa (00IIME KAaK MPEACTABUTENs Kilacca KUCIOT U cneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJEH aMMOHHMS B
KaueCTBE MUHEPAIbHBIX YAOOpeHH. XUMHUYECKOE 3arpsi3HEHHUE OKPYXAIOLIEH Cpelbl COSJUHEHUSMU a30Ta (KHCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BONOEMOB). Docdop, amnorponHsle Moaudukauuu ¢ochopa, (U3MUECKHE U
xumuueckue cporctBa. Oxcup ¢docdopa (V) u dochopHas kucinora, puU3nUecKUe U XMMHYECKUE CBOMCTBA, MOITY4YEHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapaktepucTtuka 31eMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUS.
VYrnepon, annoTponHble MOAU(UKAIIMU, PACIPOCTpaHEHUE B NpHUpoAe, (HU3NUYecCKue U XUMHUUYECKHe CBOMCTBA. AncopOums.
Kpyrosopor yriaepoga B mpupoae. Okcuasl yriepoja, ux (QU3NYECKUe M XHMHUYECKHE CBOMCTBA, NIEWCTBUE HA >KUBbIE
OpraHu3Mbl, MOJYYeHHE W MNPUMEHEHHE. DKOJOTrMyYecKue NpoOsieMbl, CBsi3aHHble C¢ okcuaoMm yriaepoaa (1V), rumotesa
rJI00aJIbHOTO TOTEIUICHUsT KJIMMaTta, NapHUKOBBIM 3¢ deKT. YronbHas KUCIOTa U €€ colid, UX (QU3MYECKUE U XUMUYECKUE
CBOIICTBa, MoylyueHHe U npuMmeHeHue. KauecTBeHHas peakius Ha KapOoHaT-HOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTU U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHbIe MOHATHA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUAX yriepoaa (MeTaH, 3TaH, THIICH, alleTHUIICH,
ATaHOJI, TNIMIIEPUH, YKCyCHas KucioTa). [IpupoaHble HCTOYHUKHN YTIIEBOJOPOAOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOITYKTHI
ux nepepaboTku (OeH3UH), UX POJb B OBITY U MPOMBINUIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BELIECTBAX: XKUPaX,
Oelikax, yriieBo/iax — M UX POJIM B KU3HH YeJoBeKa. MaTepruaabHOE eIMHCTBO OPraHMUYECKUX U HEOPTaHUYECKUX COSTMHEHUI.

KpemHuii, ero ¢usnueckne U XMMHYECKHE CBOWCTBA, MOJIyueHHE W NpuMmeHeHune. CoelMHeHUs KPEMHHUS B MPHUPOJIE.
O6mmue npencraBieHusi 06 oxcuzae kpemuusi (IV) um kpemuueBoii kuciore. CHIMKaThl, UX HCIOJIL30BaHHWE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelue cTpouTenbHble MaTepHalbl: KEpaMHUKa, CTEKIIO, IEMEHT, 0eToH, xkene300eToH. [Ipobiemsl
0€30MacHOro UCIOJIb30BaHUS CTPOUTEIBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3y4eHue o0pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MIPOBEICHUE KAUECTBEHHBIX pEaKlIHil Ha
XJIOpUA-UOHBl U HAOJIOJCHHE NPU3HAKOB MX IMPOTEKAHMS, OMBITHI, OTpa)karolue (U3NYECKHe U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEAMHEHHM (BO3MOYKHO MCHOJIB30BAHHE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE € OOpa3laMu XJIOPHUIOB
(rajoreHuI0B), O3HAKOMJICHHE C 0Opas3lamMu cepbl U €€ COCAUHEHUSMH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB),
HaOJI0IeHNe Tpoliecca O0YTIMBaHUS caxapa MoJ JeHCTBHEM KOHIIEHTPHUPOBAHHOM CEpHON KUCIIOTHI, H3YYEHHE XUMUUYECKUX
CBOMCTB pa30aBICHHON CEPHOU KHUCIIOTHI, MPOBEJCHNE KAYECTBEHHOW PEaKIMu Ha Cylb(aT-uoH 1 HaOII0JCHUE MMPU3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBaMHM a30Ta, (pochopa M MX coequHEHHH (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U (OChHOPHBIX yAOOpEeHUM, MojiydeHue, coOupaHue, paclio3HaBaHUE U U3Yy4YEHUE



CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX PEaKIMA HAa HOH aMMOHUSI U ¢GochaT-uoOH U H3yYeHUE MNPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON Aa30THOW KHCIOTBI C MEAbI0 (BO3MOXKHO  MCIOJb30BAHHE
BHUJICOMATEPUATIOB), H3YUYECHHUE MOJEJIEN KPUCTAUNIMUYECKUX PEImIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM NIPOTHUBOrasza, MOJIyYCHUE,
coOupaHue, paclo3HaBaHUE U W3YyUYECHHE CBOMCTB YIJEKHUCIIOrO ras3a, MpOBEICHUE KAYECTBEHHBIX peakIiui Ha KapOoHAT U
CUJIMKAT-UOHbl U M3YYCHHUE MPU3HAKOB HX NPOTEKAHUSA, O3HAKOMJICHHE C MNPOJYKIMEH CUIUKATHOW MPOMBIILICHHOCTH,
pElIeHUE FKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelme HeMeTaIbl ¥ UX COSUHEHUSD.

MeTaJJibl U X COeTUHEHUS

OO6m1as xapakTepruCTUKa XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX TOJI0KEeHUS B [leproauueckoii cucrteme
xuMuueckux 35emenToB []. 1. MenneneeBa u crpoeHust aroMoB. CTpoeHUE METAIIOB. MeTannnyeckas CBI3b U MeTaUInYecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUN psifi HampspKEHUM MeTauioB. DU3WUECKHE M XMMHYECKHE CBOMCTBA
metaioB. O0mMe crnocoOsl moaydeHus: MeTayioB. [loHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT
koppo3uu. CiuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilesounble MeTasuIbl: OJI0keHUe B [lepuoanueckoit cucreme xumuueckux 3emMeHToB J[. V1. MenaeneeBa, CTpoeHuEe UX
aTOMOB, HaX0JICHUE B TIpupojie. Pu3nuecKue 1 XUMUYECKHe CBOMCTBA (Ha MpUMepe HATpHs U Kayus ). OKCUIBI U THIPOKCHIBI
HaTpus U Kaus. [I[puMeHeHne NeI0YHbIX METAIIIOB U UX COCTMHEHUM.

[Ilesi0uHO3EMENbHBIE METALIBI MATHUIM U KAJIBIIUI: TIOJI0KeHUE B [lepuoguyueckoii cucteMe XuMHUECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIEHUE B Ipupoje. PU3NUECKUE U XUMUYECKHE CBOMCTBA MAarHsl M KaJbLUS.
Baxxneiimue coequHeHNs Kaablus (OKCUI, THIAPOKCHI, coH). JKECTKOCTh BOJIBI M CITIOCOOBI €€ yCTpaHEHUSI.

AnoMuHMI: mojiokeHue B Ilepuoguueckoit cucteMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpoeHHE aToOMa,
HaxOXJIeHHe B npupojae. Puznueckue U XMMUYECKHE CBOMCTBA allOMHHUSA. AM(POTEpPHBIC CBOMCTBA OKCHJIA M THAPOKCHIA
AJTFOMUHUA.

Keneszo: monoxenne B llepuonmueckont cucreme xumudeckux snemeHtoB JI. M. MenneneeBa, cTpoeHHe aroma,
HaXO0XJeHHE B Mpupojie. PU3nyeckue U XUMMUUYECKHe CBOMCTBA Kele3a. OKCuabl, THIApoKCcuabl u conu xenesa (1) u xenesa
(1), mx coctaB, CBOWCTBa U TIOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 0Opa3llaMyd METAJJIOB U CIUIaBOB, UX (DU3MUYECKUMHU CBOMCTBAMH, U3yUYCHHE PE3yJIbTATOB KOPPO3UHU
METaJIIIOB (BO3MOYKHO HCITOI30BaHNE BUIEOMATEPHAJIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCH/IA KAJIBIIHSI U HATPHS C BOJIOM
(BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPHUAIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHHsS Keje3a B



KHUCJIOpOo/ie (BO3MOXKHO MCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKI[Mi Ha HOHBI:
MarHusi, KaJblius, amioMuHus, IUHKA, sxene3a (1) u xxenesa (111), mequ (1), Habnrogenue u onucanue MpoIecCOB OKPaIIMBAHUS
IJJAaMEHU MOHAMM HATpHsl, Kalusg U Kaiblus (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIIOB), UCCleA0BaHUE aM(OTEPHBIX
CBOMCTB THIPOKCHIA AITFOMUHUS U THIPOKCHUIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHme MeTaibl
U UX COCTUHCHUS Y.

XHMHSA U OKpPYKa0LIas cpeaa

BemectBa n Marepualibl B OBCEJHEBHOM JKU3HM uejoBeKa. be3omacHoe MCIoyib30BaHUE BEIIECTB M XUMHUUYECKHX
peaknuii B ObITy. [lepBas moMoIs Py XUMHYECKHX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsa3HeHUe OKpyKaroleil cpeipl (mpeienpHas A0mycTUMas KoHIleHTpalus Beuects, nanee — [11K). Poib
XHMHH B PEIICHUN YKOJIOTHICCKUX MPOOIICM.

Xumuyeckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTepUaIoB (CTEKJIO, CIIJIaBbl METAJJIOB, MOJMMEPHBIE MATEPHAIIBI).

Mesxcnpeomemnvle ceasu

Peanuzanys MeXNpeaIMETHBIX CBS3€U MPU M3YUYEHUM XUMHH B 9 KJlacce OCYIIECTBIISCTCS Uepe3 UCMOJIb30BaHUE KaK
OOlIMX €CTeCTBEHHO-HAYYHBIX TOHATUNA, TaK U TMOHSATUH, SBISIONUXCS CHUCTEMHBIMH [JIi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3, KilaccUUKaIus,
NEPUOJUYHOCTh, HAONIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHUE, MOJEINb, SBICHUE, MApPHUKOBBIA 3(]dekT,
TEXHOJIOTHUS, MATEPHUAIIBI.

®duzuka: martepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJA, H30TOIbI, PaJAMOAKTUBHOCTH, MOJIEKYIa,
ANEKTPUUECKHUI 3apsiji, TPOBOAHUKHU, TMOTYIPOBOAHUKHU, AUIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAsI PEHIETKA, CIUIABb, (PHU3NYECKUE BEIMUNHBI, €INHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi:  ¢gorocuHTe3, apIxanme, Owocdepa, dSKocucTeMa, MHUHEpAIbHBIE yIOOpEHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IBI, MOJIE3HBIE UCKOTIAEMbIE, TOTUTMBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS IIPOrPaMMbl OCHOBHOT'O 00I1IETO 0Opa30BaHUsl JOCTUTAIOTCA B XO/1€ 00YUEHUSI XUMUU
B €JIMHCTBE YU€OHOU U BOCIIUTATEIHHOU JEATEIbHOCTU B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUMCKUMHU COITUOKYIBTYPHBIMU
U JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, MPUHITBIMU B OOIIECTBE MpaBUIaMU U HOPMAaMU TOBEJICHUSI U CIIOCOOCTBYIOT
npoleccaM CaMOMO3HaHUs, CAMOPA3BUTHS U COITMAIN3ALMN 00YYarOIIUXCsl.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCSA CHUCTEMOW TO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIINI U PACIIMPEHHE OIbITA JEATeIHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJICAHUIO, MOHUMaHUS
3HAYCHHUS XUMHYECKOW HAyKW B JKM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHON HHpOpMaIel o
NEPEIOBbIX JOCTUKEHUSIX U OTKPHITUSIX MUPOBOM M OTEYECTBEHHOM XMUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJICTABIICHUSI O COLIMAIBHBIX HOPMax W MpaBUjIaX MEXIMYHOCTHBIX OTHOIIEHUU B KOJIJIEKTUBE, KOMMYHHKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-UCCIEeI0BATEILCKON, TBOPUECKOW W NPYTrUX BHUIAX NEATEIBbHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JACSATEIBHOCTH MPH BHITIOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH
XUMHYECKUX IKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO U B3aUMOITOMOIIIU B MPOIIECcCe
ATON y4eOHOU JeATeTbHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE IMOBEICHHWE M TOCTYKA CBOMX TOBAPUINEH C MO3HUIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMNS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUUYECKON pEeaKlMU, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U COCTABJISIONINE OCHOBY JIJIsl IOHUMAHMS CYIIIHOCTA HaAYYHOUM KapTUHBI MUpPA, IPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOIbI, B3aMMOCBA3SAX YEJIOBEKA C MPUPOJHOU CPENOW, O pOJM XMMHUU B MO3HAHUHU 3TUX
3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHUBBI, HAllPaBJICHHBIE HA IMOJYYEHHWE HOBBIX 3HAHWN MO XUMHUU, HEOOXOJUMBIC JJIsi OOBSICHEHUS
HaO0JII0/1aeMbIX MPOLIECCOB U SIBJICHUMN, TO3HABATEIbHOM, HHHOPMAIIMOHHON U YUTATEIbCKON KYJIbTYpPbl, B TOM UHCIIE HABBIKOB



CaMOCTOSITEIbHOM pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATYypOU, JOCTYNMHBIMH TEXHUUYECKUMU CPEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K 00YUYEHHUIO U MO3HAHUIO, JIF0O03HATEIBLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CAMOOOPa30BaHUIO, TPOCKTHOHN U
HCCIIEIOBATEIBCKOM IESITEIHHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS 00YUYEHUS B TaJIbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE I[ICHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HH,
OCO3HAHHUE MOCJICICTBUI U HEMPUSATHE BPEIHBIX MPUBBIUCK (YHOTPEOICHUS aJTKOT0JIsl, HAPKOTUKOB, KYpEHHs ), HEOOXOAUMOCTH
cOOJIrOICHUS TIPAaBUJT O€30MACHOCTH MPU OOpAIIEHUN ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U pEAIbHON KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpPEC K MPAKTHUYECKOMY HU3Y4YEHUIO mpodeccuil U TpyJa paszIuyHOTO POJia, YBAXKEHHE K TPYAy M pe3ysibTaTam
TPYJIOBOM JNIESITEIHHOCTH, B TOM YKCJIE Ha OCHOBE MPUMEHEHHUS NPEJAMETHBIX 3HAHWN IO XWUMHUH, OCO3HAHHBIA BBIOOD
WHJUBUIYaJTbHON TPACKTOPHUH TPOJOKEHUsS] 00pa30oBaHUsI ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHemHOW NpOodeCcCUOHANBHONW ACSATEILHOCTH M Pa3BUTHA HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(PECCHOHATLHOM cpeie;

6) 9KOJIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€J€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HHM Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUSA,
NOHMMAaHHE IIEHHOCTH 3JI0POBOTO U 06€30MacHOro o0pas3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3HUUECKOMY
U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHS TTPaBMl 0€30MaCHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMH,
a TaKKe B CUTYalUIX, YTPOKAIOIIHNX 3/I0POBBIO U )KH3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJTyYaeMble TTPU U3YYCHUH XUMHH, JIJISl PEIICHUS 3a]1a4, CBA3AHHBIX C OKPYKaIOIIEh
MPUPOAHON CPENOH, ISl TIOBBIIICHUS! YPOBHS SKOJOTHYECKOM KYJIbTYPhI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa SKOJTOTUUECKHUX
mpo0JeM U MyTel WX PEIIeHUs TOCPECTBOM METOJOB XUMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM
B I03HABATEJIBHOM, KOMMYHUKATUBHOM U COLIMATIbHOW IPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meTanpenMeTHBIX PEe3yIbTaTOB BBIICISIOT 3HAUYMMBIE JJIA (DOPMUPOBAHHS MHUPOBO33PECHHS OOIICHAYYHBIC
MOHATHS (3aKOH, TEOPHS, MPUHITUII, TUTIOTE3a, (PaKT, CHCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeAMEeTax W TMO3BOJAIOT HAa OCHOBE 3HAHWM W3 JOTUX MPEIAMETOB (OPMHPOBATH
MPEACTAaBICHNE O IIeJIOCTHOM HAyYHOW KapTHHE MHUpa, W YyHHUBEPCAIbHbIE Yy4eOHbIE JeHCTBUS (ITO3HABATEIBHEIE,



KOMMYHUKATHBHBIC, PETYISTHUBHBIE), KOTOphIe OO0eCeuynBalOT (OPMHPOBAHWE TOTOBHOCTH K CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUYEOHOU NIEATeTLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

ba3zoBble Jiornyeckue 1eicTBUA:

YMEHHS HCIIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIINUICHUS TPU OCBOCHHWM 3HAHWA: PACKPBIBATH CMBIC XUMHUUYECKHX
MOHATHH (BBIICIATH MX XapaKTePHbIC TPU3HAKH, YCTAHABINBATH B3AMMOCBS3b C IPYTUMU IMOHSATUSMH ), UCTIOTH30BATh IIOHITHSI
JUTsI OOBSICHEHHSI OTJICTBLHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS Y KPUTEPUH JUTS KITaCCU(DUKAITMN XUMUYECKUX BEIICCTB
U XUMHYCCKUX PEaKIMii, yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXIY 00bCKTaMU M3YUYCHUS, CTPOUTD JIOTUUECKHE
paccyxaeHus (MHAYKTHBHBIC, IS TyKTUBHBIE, TIO aHAJIOTHH ), IeJIaTh BBIBOJIBI M 3aKTFOUCHHUS;

YMCHHE MPUMCHSATHh B IMPOIIECCE MO3HAHMS MOHATHS (NMPEIMETHBIE M METaNpEIMETHBIC), CAMBOJIMUYECKUE (3HAKOBHIC)
MOJICIIM, WCIOJb3YEeMbIE B XHUMHUHU, MPEOOpPa30BBIBATH MIUPOKO MPUMEHSIEMBIC B XUMHU MOJCIIBHBIC TNPEICTaBICHUS —
XUMHYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (opMyJia ¥ ypaBHEHUE XUMHUCCKOW PEakIuy — MPU PEHICHUU y4eOHO-
NO03HABATEIBHBIX 33J1a4, C YIETOM 3TUX MOJICIBHBIX MPEACTABICHUH BBISIBIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKUX BEHIECTB M XUMHUUYECKUX PEAKIHM, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEJICTBEHHBIE CBSI3M M MPOTUBOPEUHS B U3y4aeMbIX MpoOIleccax U SBJICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

yYMEHHE MCTIOJIB30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAK)KE B KAUECTBE OCHOBBI JJIA
(dbopMuUpOBaHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXICHUH;

NpUOOPETeHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3alldd M MPOBEACHUIO YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE
HAOJII0IaTh 32 XOJIOM IPOIECCa, CAMOCTOSTEIILHO TPOTHO3UPOBATH €T0 PEe3ybTaT, GOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10
pe3ysbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIATH OTYET O MPOJIEIaHHON padoTe.

Pabora ¢ undgopmanmeii:

YMEHHUE BBIOWpPATh, aHATU3UPOBATh W WHTEPIPETHPOBATH MH(OPMAIIMIO PA3IUYHBIX BHIOB U (OpPM TpeacTaBIICHHUS,
MOJIY4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIIPaBOYHBIE TTOCOOuS,
pecypcel IHTepHETa), KpUTHYECKH OIICHUBATh POTUBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATH PA3TMYHBIE METOBI M 3aIPOCHI NP MOUCKE U 0TOOpE MH(OPMAIIUK ¥ COOTBETCTBYIOIINX JIAHHBIX,
HEOOXOIUMBIX JIsI BHITIOJIHEHHS YI€OHBIX W MO3HABATEIIBHBIX 3a/1a4 OMPEACIEHHOTO THITA, TPHOOPETEHHUE OIBITA B 00JIACTH
WCIIOJIb30BaHUST HWH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJICHUE KYJIBTYPOM AaKTUBHOTO HWCIIOJIb30BAHMS



pPa3IUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOATENIbHO BBIOMpATh ONTUMAJIbHYIO (GOpPMY TPEACTaBJICHUS HHPOPMAIUU U
WUTIOCTPUPOBATh PpEIllaeMble 3a/laud  HECIOXXKHBIMM CXEMaMH, JuarpaMMamu, JIpyruMu ¢dopmMaMu Tpapuku U UX
KOMOMHAIIUSIMU;

yMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B MpoIlecce YUeOHOW M UCCIEAO0BATEIBLCKON NEITeIbHOCTH UH(POPMAIUIO O
BIIMSIHUM TIPOMBIIIIJIEHHOCTH, CETbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH TPUPOTHON CPEIbI.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yYMEHUS 3aJ]aBaTh BOMPOCH! (B X0j€ Auanora u (Wiu) AUCKYCCHUHU) MO CYIIECTBY 00CYKIaeMoi TeMbl, (OopMyIUpoBaTh
CBOM TIPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHECHUS MIPEJIOKEHHON 3a/1a4H;

YMEHUS TMPEJICTABISITh MOJYUYEHHbIE PEe3yJbTaThl MO3HABATEIBLHON ACATEIBHOCTA B YCTHBIX M MUCBMEHHBIX TEKCTaX;
JenaTh MPEe3eHTALNIO PE3YJIbTATOB BRIMIOJIHEHUSI XUMUYECKOT0 dKCTIEpUMEHTa (J1TabOopaTOPHOTO OIbITA, JIA0OpaTOPHOH pabOThI
10 MICCJICIOBAaHUIO CBOMCTB BEIIECTB, yUCOHOTO MPOEKTA);

YMEHHUS Y4YeOHOTO COTPYJHHUYECTBA CO CBEPCTHHMKAaMH B COBMECTHOW I103HABAaTEJIbHOW U HCCIIEI0BATEIbCKON
NEATeIbHOCTH TP PEIICHWH BO3HHUKAIOIIMX TPOOJEeM Ha OCHOBE ydéTa OOIIMX HHTEPECOB M COIVIACOBAHUS MO3UIIMI
(obcyxenus, o0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPJIUHAIIMS COBMECTHBIX EUCTBUM, ONpEEICHHE KPUTEPUEB 11O
OILICHKE KayeCTBa BHITIOJIHEHHON pabOThI U JPYTHE).

PeryasiTuBHbIe YHHBepcaIbHbIe YUeOHbIe 1elicTBUS:

YMEHHE CaMOCTOSITEIbHO OMpPENeNsiTh e ACSTENbHOCTH, IJIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U IPHU
HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JEATEIIBHOCTh, BEIOMpaTh HamOosiee 3(pPEeKTUBHBIE CIIOCOOBI peIieHrs YIeOHBIX H
MO3HABATEIBHBIX 3a/1ad, CAMOCTOSATENFHO COCTABIATH WM KOPPEKTUPOBATH NPEIJIOKEHHBIN alroputM JIEUCTBUHA TNpU
BBITIOJTHEHUH 3aJIaHUN C Y4ETOM TMOJTYYEHHUsS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX, OLICHUBATh
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW LM, YMEHUE UCIOJb30BaTh M aHAIMU3UPOBATh KOHTEKCTHI,
MpeiaraéMble B yCIIOBUM 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B coctaBe nmpeaMeTHBIX pe3yIbTaTOB M0 OCBOSHHUIO 00S13aTEIHFHOTO COIEPKAHUS, YCTAHOBICHHOT'O JaHHOU (heiepanibHON
paboueil MporpaMmoil, BBIIEIAIOT: OCBOCHHbIE OOYYAIOIIMMHCS HayyHble 3HAaHHUS, YMEHUS W CHOCOObI JEHCTBUIA,
cneruuyeckue Uil TPEIMETHOW o00JacT «XWUMHs», BHIBI JACSITEIBHOCTH 110 TOJYYCHHI0 HOBOTO 3HAHUA, €ro
HMHTEpIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.



K xoH1y o0yuenus B 8 kiacce npeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y

00Oy4Yaromuxcs yMEHUM:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMUYECKUMN AIIEMEHT, MPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, CMECh (OJTHOPOAHAS U HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U MOJIEKYJIsIpHAS
Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJSpHAs macca, MaccoBas JIOJISI XMMHUYECKOIO JJIEMEHTAa B COEAMHEHHH,
MOJISIpPHBIM 00BEM, OKCHJ, KUCIIOTa, OCHOBaHUE, COJb, MIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas
peakiusi, KiIacCupUKaIs Peakiuid: peaklui COCIUHEHUS, PEaKIUU Pa3lIoKEHUs, PEaKIMu 3aMEIIeHUs, PeaKIuu
oOMEHa, 3K30- U PHJIOTEPMHUYECKHE PEAKIMH, TEIUIOBOM 3 (PEeKT peakuuu, aIpo aToMa, 3JIEKTPOHHBIN ClOW atoma,
aToMHasi opOUTallb, paANyC aToMa, XMMUYECKasi CBSA3b, MOJIIPHAsI M HETOJsIpHAas KOBaJICHTHAsl CBsI3b, NOHHAS CBS3b,
WOH, KaTHUOH, aHUOH, PaCTBOP, MaccoBas J10J1s BelllecTBa (MPOIEHTHAsI KOHIICHTPAIIUs) B PACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX TOHATUN U MPUMEHSATH 3TH MOHATUS TIPU OTTMCAHUU BEIIECTB
U UX MPeBpAIICHUH;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUsI ()OpPMYJT BEIIECTB U YPaBHEHUNM XUMHUUECKUX PEAKIINA;
OTIPEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX
COEIMHEHUAX, TPUHAIIICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COeAMHEHHUH 1o (opmysaMm, BUJ XUMHUYECKON
CBsI3M (KOBAJICHTHAS U UOHHAsS) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpeiBaTh cMmbich [lepuonuueckoro 3akona J[. . MeHneneeBa: AeMOHCTPUPOBATH MOHUMAHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKHX DJIEMEHTOB OT UX MojoxeHus B [lepuoanueckoii cucteme, 3aKOHOB COXpaHEHUS
MaccChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHUSsI, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapaKTepu30BaTh TabmuuHyio popmy llepuogmyeckoit CUCTEMBI XUMHUYECKUX JIEMEHTOB: pa3inyaTh
MOHATHS «r1aBHas moarpymnmna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», manbie u Gonblue MEePUOIbI,
COOTHOCHTH 0003Ha4YeHUs, KOTOphie nMetoTcsa B Tabnuie «llepuoamueckas cuctema xumuueckux snemeHToB J. U.
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj A1pa,
o0I11ee YMCIIo JIEKTPOHOB U PACIIPEICTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIUPOBATH XUMUYECKHUE 3JIEMEHTHI, HEOPTraHMUECKUE BEIIECTBA, XUMUUECKUE PEAKIUHU (110 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIMHU BEILIECTB, MO TEIIOBOMY 3D PEeKTy);

XapaKTeprU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKIE CBOMCTBA BEIIECTB PA3TMYHBIX KIACCOB, MOATBEPK/IAsl ONTUCAHUE
MpUMepaMU MOJICKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;



MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYIJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTA
o (Gopmyse coeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU
peakIuu;

MIPUMEHSITh OCHOBHBIC OTMEpPAIlUU MBICIUTEIBHON AEATEILHOCTH — aHalu3 U CHHTE3, CpaBHEHUE, 0000IeHuUe,
CHUCTEMAaTH3alINI0, KJIaCCU(PUKAIUIO, BBISBICHUE TPUUMHHO--CIICICTBEHHBIX CBSI3€H — ISl U3YYCHUSI CBOMCTB BEIIECTB
U XUMUYECKUX PEAKIUM, €CTECTBEHHO-HAYyYHbIE METOJbl TO3HAHUS — HAOJI0JICHUE, U3MEPEHUE, MOJCIUPOBAHMUE,
AKCTIIEPUMEHT (peasIbHBIA U MBICIICHHBIN);

cJeoBaTh MpaBUJIaM TOJIb30BAaHUS XUMHYECKOW MOCYA0M M J1abopaTOpHBIM OOOPY/IOBAHHEM, a TaKXKe IpaBUIaM
oOpalleHusl ¢ BEIeCTBaMU B COOTBETCTBUU C MHCTPYKIIUSAMHU IO BBITIOJIHEHUIO JTaOOPATOPHBIX XMMUYECKUX OTBITOB
MO TMOJYYEHUI0 W COOMpaAHUIO Tra3000pa3HbIX BElIECTB (BOJOPOJa M KUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
onpeieIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IPOBOJIUTH XUMHUECKUE IKCIICPUMEHTHI
10 PacliO3HAaBAHHUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOIIbI0 HHANKATOPOB (JJaKMyC, (heHON(PTaIenH, METUIIOPAHK
U JIpyTue).

K xonIiy o0ydeHus B 9 kiacce mpeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00y4aromuXxcs YMEHUM:

PacKphIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHSITUNA: XUMUYECKUIN 2JIEMEHT, aTOM, MOJIEKYJa, NOH, KaTUOH, aHUOH,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIGHTHOCTH, JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKAs
peaKkiusl, XMMHYECKas CBs3b, TEIUIOBOM A(QeKT peaknuu, MOJb, MOJSPHBIA 00BEM, PACTBOp, IJICKTPOJIHUTHI,
HEIJICKTPOJIUTBI, JJICKTPOJUTHYCCKAs] JUCCOIMAIUSA, pPEaKIWH HMOHHOrO OOMEHa, KaTaluu3aTop, XHMHYECKOE
paBHOBecHe, OOpaTHUMbIC W HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTCIBHBIC PEAKIIUH, OKHCIHTEIb,
BOCCTAHOBHTEIIb, OKHCJIICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(pOTEPHOCTh, XUMHUUYECKasi CBS3b (KOBaJIeHTHas,
WOHHAs, METAJNINYECKas ), KpUCTAIINYECKasl PEeIIETKA, KOPPO3Us METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peaKIlvH,
npenenbHo nonyctumas konmeHtpanus [IJIK BemecTna;

WLTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA U MPUMEHATDH 3TH MOHATHUS IPU OMTUCAHWUH BEIIECTB
Y UX MPEBPALICHUN;

HCTIOJIb30BaTh XUMHYECKYIO0 CHUMBOJIMKY JIJIsI COCTaBIICHUS (POPMYJT BEIIECTB M YPaBHEHUN XUMHUYECKUX PEakK IIHi;



ONPEACIATh BAJCHTHOCTb U CTEIEHb OKMCIICHUS XMMHUYECKUX DJJIEMEHTOB B COCIUHEHUAX Pa3IUYHOIO COCTaBa,
MPUHAJIEKHOCTh BEIIECTB K ONPENENEHHOMY KiacCy COEAMHEHHH 1o QopMynaMm, BUJ XUMUYECKOW CBSI3U
(KOoBaJICHTHAsI, UOHHAS, METAIJINYECKAsl) B HEOPraHUYECKUX COECIUMHEHMSX, 3apsi MOHA M0 XMMUYECKOH (Qopmye,
XapakTep cpelbl B BOAHBIX paCTBOPaX HEOPraHWYECKUX COCIUHEHUM, TUIl KPUCTAILINYECKON PEIIETKU KOHKPETHOIO
BEILIECTBA;

packpeiBaTh cMbIci Ilepuoanueckoro 3akona /. 1. MenneneeBa u JeMOHCTPUPOBATh €ro0 IOHUMAHUE: OIUCHIBATH U
XapakTepuzoBaTh TabnuuHyro ¢opmy Ilepuonnueckoil cCUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pPa3MyaTh IMOHATHUS
«rnaBHas noAarpynna (A-rpymnmna)» u «nodoyHas noarpynna (b-rpymnmna)y», mMansie 1 00JIbIINE MEPUOJIbI, COOTHOCUTD
0003HayYeHus, KOTOPbIE UMEIOTCSI B EPUOJIUYECKON TaOJMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, oOllee YMCIIO 3JEKTPOHOB M paclpe/leIeHUE UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOLTUE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCIMHEHHUM B Mpeiesiax MajbiX
IIEPUOJO0B U IJIaBHBIX MOATPYIIIL C YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE AJIIEMEHThI, HEOPTaHUYECKHE BEIIeCTBA, XUMUYECKHUE PEaKIUH (110 YUCITY U COCTaBY
YUYacCTBYIOIIUX B PEAKIUHU BEIIECTB, M0 TEIIOBOMY 3((EKTy, IO M3MEHEHUIO CTENEHEH OKHUCIIEHUS XMMMUYECKHUX
AJIEMEHTOB);

XapaKkTepHu30BaTh (ONUCHIBATh) OOLIME U CHEIU(PUUECKHE XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEILIECTB,
NIOATBEPK1ast ONIMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;
COCTaBJIATh YPaBHEHUs JJICKTPOJIMTUYECKON NUCCOLMALMU KHCIIOT, LIEIOYEH U COJIEH, IOJHBIE U COKpAIlEHHbIE
ypaBHEHUS peaklnii HOHHOTO OOMEHa, ypaBHEHUS peaKlMii, HOATBEPKIAIOIINX CYILIECTBOBAHNE T€HETUUECKON CBS3H
MEK/y BELIECTBAMU Pa3JINYHBIX KJIACCOB;

PaCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX DPEAKLMM IIOCPEICTBOM COCTABICHMUS 3JIEKTPOHHOIO
OamaHca dTUX peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUSA, BO3MOKHOCTH IIPOTEKAHMS XUMHMUYECKUX
IIPEBPALCHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAaCChI BEILIECTB, MACCOBYIO 100 XMMUUYECKOIO JIEMEHTA
no ¢popMyJie COeAMHEHNUS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU
peakuuu;



coOJI0aTh NpaBWJIa MOJIb30BaHUS XMMHUUYECKOW MOCYNOH M J1a0OpaTOpHBIM OOOPYIOBaHHEM, a TAKXKE IpaBUiIa
oOpallieHusl ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUUYECKUX OIBITOB
10 TIOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIMTH PEAKIIUU, TOTBEPIKIAIONINE KAUeCTBEHHBIN COCTaB Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM
XJIOpUA-, OpOMHI-, HOUM-, KapOoHaT-, hocdat-, cunukar-, cynbdhar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHUS U UOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OTEPAIIMU MBICIUTEIHHON JEATEILHOCTH — aHalu3 U CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATH3aIINI0, BBISIBICHUE MPUYMHHO-CJICICTBEHHBIX CBSI3€M — 1T U3YYCHHUSI CBOWCTB BEIIECTB U XUMHYECKUX
peaKkiuii, eCTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUs — HAOJIOJCHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LI (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4deckue 15 1 0 bu6morteka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazueny 20
Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KIIACCHI 11 1 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

7 0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMUYECKUX deMeHToB J1. U.
MemnpneneeBa. CtpoeHue atoma

XUMHYECKAA CBA3b.

3.2 OKHUCIUTEIBEHO- 8 bubnmorera [TOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubnnoreka [IOK
Hroro mo pasaery 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE 9 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM uugposbie
Ne n/m P Konrpoiabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX bubnuoreka [IOK
2.1 4 0 1
anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX Eu 1OK
nonMoTeKa
2.3 VA- LA 7 0 1
OTICMEHTOB FPYMIIBL. ASOT, hocop u nx https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Paznea 3.

MeTa/JIbl 1 X COCAMHEHUSA
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. bubnmoreka [JOK
31 Obmye croficTea MeTALIOR 4 https://m.eds00.ru/741a636
N bubnmoreka [JOK
3.2 Baxueiimue MeTamibl U HX COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kamomnias cpeaa
41 B 3 bu6mmoreka [{OK
. CIEeCTBA M MaTePHAaJIbl B )KU3HU YeI0BEKa httos://m.eds0o0.ru/ 7412636
Wroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3EPBHOE BpeMit https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xumuu B
1 ’KA3HM JeJIoBeKa. Teja U BelecTna. 1 0 0 bubmmoreka [{OK
BBOAHBIN HHCTPYKTaX MO TEXHUKE https://m.edsoo.ru/ff0d210c
0€301MacHOCTH
[TonsaTue o MmeToax MO3HAHUSA B
5 xumuH. JlaboparopHsiii onbIT Nel 1 0 0 bubnuoreka [JOK
"N3ydyenue pu3N4IECKUX CBOICTB https://m.edsoo.ru/ff0d227e
caxapa u cepnl"
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHl B TaOOPATOPUH U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
Uucrele BemecTBa U cMec. CriocoOsbl
pasneneHus cMeceid. JlabopaTopHsbIit
4 onsIT Ne2 "Pa3nenenue cmecu 1 0 0 Eubmorexa HOK
- ’ https://m.edsoo.ru/ff0d26ca
COCTOSIIIEH U3 MOPOILKOB kKeje3a u
cepol”
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 0 0
v https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnmuoreka [JOK
7 1 0 0
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
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JIaboparopHsbrit ombiT Ne3
"O3HakoMIIeHHE ¢ 00pazaMu
MPOCTBHIX U CJIOKHBIX BEHIECTB"

8 [IpocThie 1 cI0XHBIC BEIIECTBA bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE brbmmorexa LOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.

10 Xumunueckas popmyina. BaneHTHOCTh brbmmorexa [OK

https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB

11 OTtHocuTenbHAst aTOMHas Macca. bubnnorexa [JOK
OTHOcUTENbHAA MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTMHEHNUNU https://m.edsoo.ru/ff0d350c

13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
Ouznyeckue U XUMHUUECKUE SBIICHUS.

14 Xumu4aeckas peakius JlaboparopHbIi bubnuoreka [IOK
onbIT Ned "IIpumepsr pusnueckux u https://m.edsoo.ru/ff0d37fa
XUMHUYECKHUX SIBJICHUI"

[Ipu3Haku U ycia0BHs POTEKAHUS
XUMHYECKUX PEaKLni.
15 JlaboparopHsblii ombIT NeS Bubmmorexa LIOK
https://m.edsoo.ru/ff0d3a16
"Pa3noxeHne 0CHOBHOTO KapOoHaTa
mean"

16 3aKOH COXpaHEHHsI MAacChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: KoJiM4ecTBa, MacChl

bu6mmoreka [JOK
17 BEILIECTBA 10 YPABHEHUSIM

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d5708
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Krnaccudukanus XuMHYECKUX

18 CaKIMK (COCAMHEHUS, Pa3JI0KCHHUS buGnnorexa [IOK
P P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOTICTUCT O60gq SHHEC U brbmmorexa [OK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIIVsI 3HAHUHA

20 KonTtposnsHas padota Nel mo Teme bubmmoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIAI) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucnopoa — sneMeHT u bubmorexa HOK

yxa. p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCIICHUS,

29 ropenue). [lonsitue 00 okcuaax. bubnuoreka [IOK
JlabopaTtopHsblii oibIT Ne6 https://m.edsoo.ru/ff0d4614
"O3HakoMJIeHHE ¢ 0Opa3amMu
OKCHIOB"

CriocoOplI mostyueHus: KUCIopoia B
23 1a60paTOpUH U MPOMBIIITIEHHOCTH Bubmmorexa [IOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3 HeKT XuMHIECKOM

24 peaKkuuu, MOHITHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
Tonnuso (HedTh, Yroiab U METaH).

25 3ar SISHeIEI/qu];OB . a, CIIOCOOBI zzro bubmmorexa [IOK

P Hyxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaIleHUs
[IpakTiueckas paborta Ne 3 mo Teme
bu6mmoreka [JOK
26 «ITomyuenue u cobupanue

KHCJIOpOda, U3YUCHUC €TI0 CBOICTBY

https://m.edsoo.ru/ff0d4ae2
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Bonmopox — aneMeHT u mpocroe

bubmuoreka [JOK

27
BelecTBo. Haxoxenue B npupoe https://m.edsoo.ru/ff0d4dd0
dusuyeckue U XUMHUIECKUE CBOMCTBA
Bojopoja. Ilpumenenne Bogopoaa.
28 Haléop a)io Hliﬁ onbIT No7 o bubmmorexa [TOK
| abOpaTOPH ° hitps://m. edsoo.ru/ffod4ddo
B3anmoperictBue Bogopoia ¢
okcuaoM meau"
bubmmoreka [{OK
29 IT
OHATHE O KHCJOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosry4eHust BOJ0poaa B bubmmoreka [{OK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme
31 «ITomyyenne u cobupanme Bogopoaa bubmmorexa [IOK
i . P AOPOAds https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIMYECTBA
33 BEILECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brrunciaenust 006M0B ra3oB MO
34 aBHEHHIO PEAKIIMU HAa OCHOBE bubmorexa LOK
yP “p H i https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX OTHOIIEHNI Ta30B
35 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens.
37 HacrimeHnnslie 1 HeHACHIIIIEHHBIE bu6mmoreka [JOK

pacTtBopbl. MaccoBast 10J11 BELIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB C

bubmuoreka [JOK

38 . . .

OIIPENENEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo Teme bubmmoreka [IOK
«Kucnopon. Bonopox. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiIacCUPUKAIIUS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(}OoTepHBIX OKCHUIOB

42 OcHoBaHusI: cocTaB, K1accudukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

43 ocHoBaHu#. JlabopatopHsIid onbIT No§ bubnuorexa [JOK
"CBOICTBA paCTBOPUMBIX U https://m.edsoo.ru/ff0d67ca
HEpPACTBOPUMBIX OCHOBAHUI"

44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHue u XUMHUYECKUE CBOWCTBA

45 kucnot. JlaboparopHslil onbiT Ne9 bubmmorexa [IOK
e patop o https://m.edsoo.ru/ffOdfee2

JleiicTBHE KMCIOT Ha UHAUKATOPBI
Conu (cpenHue): HOMEHKIIATYpa,
(cp ) P bubmuoreka [JOK
46 CHOCOOBI OMYYECHHS, XUMUYECKHE
¥ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME bubnuoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c
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I'eHeTnueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPraHUYECKUX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9a50
COeIMHEHNI
49 O06o006muIeHne U cUCcTeMaTH3aIS bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtposnsHas padota Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmmorexa LOK
o https://m.edsoo.ru/00ad9ela
COEMHEHN
[Tepuonnueckuii 3aKOH U
51 [Iepnoanueckas cucrema bubnnorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00ada52c
MenneneeBa
52 Ilepuoapl, TPYIIIEI, TOATPYIIIEI bubmorexa LOK
p > TPYIIIBL, pyn https://m.edsoo.ru/00ada52c
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
53 XAUMHAYECKUX JJIeEMEHTOB. [loHsTHE O bubmmorexa [OK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJAHBIX JIEMEHTOB
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DIIEMEHTA 110 €T0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonunueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneesa
3unauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U MpakTUk. /1. bubnuoreka [IOK

N. MeHnneneeB — yd€HbIN, NIearor u
IpaXkJlaHUH

https://m.edsoo.ru/00ada96e
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58 DIEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Honast xiirecias cosb L https:// m.edsocIJ_.[ ru/00adac34
60 KoBanenTnas nousipHas XumMu4eckas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomsipHast 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTeneHe okucneHHS L https:// m.edSO(])_.[ ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTETN ¥ BOCCTAHOBUTEIH 1 httos://m.e dsogru 100adb076
KontponsHas padota Ned4 o Teme
65 «CtpoeHne atoMa. XUMHYECKast 1 bubamorera LOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2
68 PeszepBubIit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHHOYPOYHOE IIVIAHUPOBAHMHE 9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Hara nugposBkIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue bp
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

[lepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema

1 XUMUYeCcKnX deMeHToB J1. 1. 1 0 0 bubmmoreka [{OK
MenneneeBa. BBoaHbIi https://m.edsoo.ru/00adb59e
WHCTPYKTaX TI0 TEXHUKE
0€301acHOCTH
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1 0 0 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOpPraHUYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o reme

5 «IToBTOpeHue u yriayoiaeHue 1 1 0
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 0 0 bubnnoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 eaku. IToHsITHE 0 TOMOT'€HHBIX U 1 0 0 bubmnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[lonatue o XUMHYECKOM

8 aBHOBecuH. DaKTOPHI, BIUIIOIINE 1 0 0 bubmorexa LIOK
P ' PEL, . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU peakluu
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs

9 OKucauTenbHO- bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIHH https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU

10 nucconmanuy. CHIbHEIC U CIa0bIe bubmorexa HOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
HoHHbIE ypaBHEHHUS peaKLHil.

11 JlabopaTtopusbiit onbIT Ne 1 bubnuoreka [JOK
"Peakuuu MeXy pacTBOpaMH https://m.edsoo.ru/00add448
AIEKTPOJUTOB"

XUMHUYECKHE CBOMCTBA KHCIIOT B

12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOIUTUUECKON https://m.edsoo.ru/00add5d8
JTACCOIHAIIAHN
XuMHYECKHEe CBOMCTBA COJICH B

13 CBETE IpEACTaBICHHH 00 bubmorexa [OK

pea . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [ToHsATHE O THAPOIU3E COJICH bubmorexa HOK
P https://m.edsoo.ru/00add9d4

15 O06o001eHNEe U CHCTEMATH3aIIHs bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padorta Ne 1.

16 «Pemmenune 3KcIepuMEHTaIbHBIX bubmotera [JOK

P https://m.edsoo.ru/00addbfa
3a71a9»
KontponbHas padota Ne2 o teme

17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK
Jucconranusg. XuMHU4ecKue https://m.edsoo.ru/00addec0
peaxiuu B pacTBOpax»

OO0m1as XxapakTepHCTHKA IaJIOTCHOB.
P P . bubmuoreka [JOK

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE

xjopa. JlabopaTopHslii onbiT Ne 2 "

https://m.edsoo.ru/00addfe2
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BeITecHEeHME ragoreHaMu apyr
Jpyra U3 pacTBOPOB UX
coequueHui"

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XUMHYECKHE CBOMCTBA, IIOIyUCHUE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o teme
20 «[TonmydueHne COISTHOM KUCIOTHI bubmmorexa [JOK
YEHEE Eo ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIU, €CIIA OJINH bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIAA CEPHI.

23 Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHE,

(hM3UYEeCKUEe U XUMHUYECKUE
24 cBoricTBa. JlabopaTopHsIit OnbIT Ne bubmmorexa [JOK
| ' patop ) https://m.eds00.ru/00ade802
3 "KayecTBeHHas peakus Ha
cynbGUI-UOHBI"
Oxkcunpl cepbl. CepHast KUCIOTA,
(hbM3UYECKUEe U XUMHUYECKUE

o5 CBOMCTBA, IPUMEHEHUE. bubnunoreka [JOK
JIaGopatopHsliii onbIT Ne 4 https://m.edsoo.ru/00adea28
"KauecTBeHHBIE peakly Ha
cynb(uT 1 cynppaT-uoHb"

XUMUYECKUE PeaKIInH, JIeKAIIHE B
p bu6nmoreka [JOK
26 OCHOBE ITPOMBIIIIEHHOTO CrIoco6a

MOJIYYCHHUA cepHoﬁ KHUCJIOTHI.

https://m.edsoo.ru/00adec8a
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XHUMUYECKOE 3arpsA3HEHUE
OKpYKaroLIEn CpeJIbl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bubmmoreka [{OK

27
BBIXOJIa ITPOAYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO61rast xapakTepUCTUKA IJIEMEHTOB
VA-rpymisl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LHOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeab
(bu3HUecKre U XUMUICCKHE
CBOIiCTBa
AmMuak, ero ¢usnyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJYUYECHHE bubnmorexa [TOK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
30 «[Tonmyuenne aMMuaKa, U3ydeHNe bubmorexa LOK
- YA https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

no0OpeHnii. XUMHUYECKOE
32 Zar HI;HGHI/IC OK aroliel cpebl bubmiorexa LOK
P pyRarot peA https://m.edso0.ru/00adf518
COEIUHEHUSAMH a30Ta.
JlabopartopHslii ombIT Ne 5
"Pacno3HaBaHue coJjied aMMOHHA"
dochop. Oxcun dbochopa u
33 (boc;)o pHaH KI/ICJ'I((i))Ta (b(pin(q\g:xne u bubmorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
Hcnonb3oBanue pochaToB B
34 KaueCTBE MUHEPAIbHBIX bubnuorexa LIOK

ynoopeHuil. 3arps3HeHne
MPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, Gpu3nuecKue u bubmmorexa [JOK
PHPOJE, 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYCCKHE CBOMCTBA.
DKoyorndyeckue mpoOIeMsl,
36 CBSI3aHHBIC C OKCHJIOM YTJIepOJia bubmmorera [JOK
. yrIep https://m.edsoo.ru/00adfebe
(V). JJabopatopHsbiit ombiT Ne 6
"[IpoBeneHne Ka4eCTBEHHOM
peaKkIny Ha YrJIEKUCIbIN ra3"
bubmmoreka [{OK
37 VroJipHas KACIIOTa U €€ COJIH
https://m.edso0o.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [JOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[IepBoHauanbHBIC TIOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edso0o.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemunii 1 ero coeqnHeHns Eubmorexa HOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M KX COCTUHCHUS
KonTpoibHas padorta Ne3 1o Teme
P . P bubmuoreka [JOK
42 «BaxxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO1as XxapakTepucTuKa
43 XUMHYECKUX DJIEMEHTOB — bu6mmoreka [JOK

MeTaoB. MeTtamindecKkas CBsI3b U
MCTAJUIMYCCKAA KPpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ae103e
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pemérka. Gu3nyecKkre CBOKMCTBA
METaJUIOB

XHUMHUYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECCKUN PSiJT
HaIpsHKEHUHA METaJUIOB.

bu6mmoreka [{OK

44 JlabopaTtopusbiit onibIT Ne 7 https://m.edso0.ru/00ae1156
"B3zaumoeiicTBe METAJIJIOB €
pacTBopamu coJiei"

O61ue cnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienns
45 10 YPaBHEHUSM XUMHYECKUX bubnuorexa LIOK
N https://m.edsoo.ru/00ae1156
peaKIvii, €Cliv OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubnmorexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [lenotrbie MeTAMIL https://m.edsoo.ru/00ael4b2

48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2

49 [[eno4yHO3eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edso0.ru/00ael5e8
Baxueiiine coeTMHEHNUA KaJIbIUSL.

50 Jlabopartopusbiit onbiT Ne 8 bubnunoreka [JOK
"O3HaKOMJICHHE CO CBOMCTBAMU https://m.edsoo.ru/00ael5e8
KapOOHATOB M TUAPOKapOOHATOR"

51 O00011IeHNE U CUCTEMATH3AL[ S
3HAHUH

59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTuaeckas paborta Ne 6 mo Teme

R N bubmuoreka [JOK

53 "YKECTKOCTH BOJIBI M METOBI €€

yCcTpaHEeHHs"

https://m.edsoo.ru/00aelae8
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Amomunuii. JIJabopaTopHBIi OTIBIT
Ne 9 "IlonydyeHnue runpokcuia

bubmuoreka [JOK

>4 AITIOMUHUS U B3aUMOJENCTBUE €r0 C https://m.edsoo.ru/00aelc64
KHACJIOTAMH U HIiejIouaMu’”
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
Kenezo. JlabopaTtopusiii onbiT Nel0
56 "KadecTBeHHBIE peaKIIMi Ha HOHBI bubnmorexa LHOK
. https://m.edsoo.ru/00ae1d86
xKeresa
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 OO6o01enre 1 cucTeMaTru3arus
3HAHHH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3a7a4 1o TeMe «Baxkuelniue https://m.edso0.ru/00ae3de8
MeETaJIbl U UX COETUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eclid OJIUH
60 W3 pEeareHTOB JaH B H30BITKE WM bubnunoreka [JOK
COJICPXKUT IpUMecH. Berunciienns https://m.edsoo.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu
61 O000I11IeHNE U CUCTEMATH3AL[MSI
3HAHUH
KounTtponsnas pabora Ne4 mo teme
62 «Baxuelme MeTamibl 1 UX
COCTMHEHUS»
63 BemectBa u maTepuansl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK

OKpYXarollen cpebl

https://m.edso00.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHun 1 bubmuoreka [JOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHeiii ypok. O600IeHNE 1

66 CHUCTEMaTHU3alUsl 3HAHUI 110 TEME 1 bubnuorexa [JOK
"BelecTBo 1 XUMHAYECKHUE https://m.edsoo.ru/00ae0dOa
peakuun"

PesepsHeiii ypok. O0001menne u
67 CHCTI;MaTmZEHﬂ 3HaHI/H§1II 1 Bubmiorexa [JOK
" " https://m.edsoo.ru/00adh33c
HeMeraiutel 1 UX coeTMHEHUS
PesepBHrlii ypok. O00011I€HIE U
68 CI/ICTI;MaTmZEHs[ 3HaHI/H§1II "MeTaisl 1 BubmroTexa HOK
! https://m.edso0.ru/00ad9cb?2
U VX COCIUHEHUS
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., Akimoneproe o6mectBo «M3narensctBo «IIpocBemenune
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe obmiectBo «M3natensctBo «IIpocBemieHue»

Tetpanb a1 1aG0paTOPHBIX OMBITOB U MpakTUUeckux padot. ['abpycesa H. .

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VYyeOHo-meTonueckoe nocobue k yueoOuuky Pynsurtuca I'.E.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/

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



