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HOACHUTEJIBHAA3ZAIINCKA

NuauBuayanbHbIdydeOHbIIMIIaHOO yuatomuxcsa 8 «Bykinaccana2024-2025
yueOHbIH rof, yrBepxaéH npukazoM MOY «COIINe9»oT 30.08.2023r. Ne 169
[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs

COCTaBJ€HA Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe enepanbHOll paboueil MmporpamMMbl
BOCIIUTAHUS U C YUETOM KOHIIETIINY MPENoJaBaHusl yueOHOro npeaMera «XumMus»
B 00pa3oBaTeIbHbIX opranusanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBIEHUE O LENsAX, OOIIeH cTpaTteruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE coAepKaHue,
peaycCMaTpUBAET pacOpe/ieieHne €ro Mo KiaccaM W CTPYKTYpUpPOBAaHUE IO
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEAENSIET KOJUYECTBEHHBIE W
Ka4E€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEILHOCTh M3YYEHUSI XMMHHU C YYETOM MEKIPEAMETHBIX U BHYTPHU
MPEAMETHBIX CBSI3€H, JIOTMKU Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOy4aromuxcs, onpenesnsieT BO3MOKHOCTH MpeAMETa i peain3aluun TpeOOBaHMiM
K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHON MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, a Takke TPEOOBAHUM K pe3ysbTaraM O0ydeHus
XUMHHU Ha YpOBHE IIeJied HU3y4YeHHs MpeaMeTra W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON  JIEATETLHOCTH  OOYyYalollerocss IO OCBOCHHUIO  Y4EOHOro
COAEPIKAHUS.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPECTAaBICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
mpoOJieM YCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOHM, SHEPreTUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3aliii  BO3MOXXHOCTEW  JUIsi  CaMOpasBUTHS U
dbopMupoBaHUS KYIbTYphI IMYHOCTH, €€ 001IeH 1 (PyHKIIMOHATHEHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (D OPMHPOBAHUE MBITINICHUS] M TBOPUECKUX CTIOCOOHOCTEH
OoOy4JalINUXCsi, HABBIKOB WX CAMOCTOSATEIBHOW  y4eOHOW  JEeSTEIbHOCTH,
AKCHEPUMEHTAJIBHBIX U HCCIEAOBATENIbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B TPO(DECCHOHATBLHON NESITETLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOT'O B3MVIS1a HA €IMHCTBO MPHUPOJIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00YyUYarOIINXCS.

JlanHble HampaBi€HUS B OOyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coaep:kaHusl MPOrpaMMbl MO XUMHUHU CPopMHpOBaHA HA OCHOBE
CUCTEMHOro monaxona k e€ uayueHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMbI MOHITHI O XUMUYECKOU
peakiuu. OO0e O3TH CUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl IO TPUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETHUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona /(.M. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YyeHus o0 CTpOEHUHU aToMa U XUMUYECKOU CBA3H;

— TpenctaBleHUd 00 DIIEKTPONIUTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE 3MIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUKU OOBICHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyUYEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (HOPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMHAYECKON COCTABISAIOIIECH HAYYHOU KAPTUHBI MHUpPA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOLICHHS K HAyYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHue XMMHU HPOUCXOAUT C MPUBICYEHUEM
3HAaHWH U3 paHEee U3yUEHHBIX YIeOHBIX MpeaMeToB: «OKPYKAIOIMUA MUP,
«buonorus.S—7xnaccemu«duzuka. 7Kaace».

[Ipy wW3ydeHWW XWUMHUHM TPOUCXOAUT (POPMUPOBAHHWE 3HAHWI OCHOB
XUMUYECKOW HAYKU Kak 00JIaCTU COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJOKEHUM,
JOCTYMHBIX 0000IEHNUI MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHWS TPU HW3YYCHHU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHM B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
JeSITEeNPHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4yeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (opMHpOBaHHE WHTEIJICKTyallbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHHH,
CIIOCOOHO# a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBICHHOCTh OOY4YeHHS Ha CHCTEMaTH4YeCcKoe MpuOOIIeHHUEe
O0yJalolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JESITeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO 00YHAIOITMMUCS
OTbITa Pa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (opmupoBanue oOmeld (YHKIUOHAIBHOM M  €CTECTBEHHO-HAay4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATh M OLICHUBATh SIBJICHMS
OKpY’KaloIllero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHbIE NpPU HU3YUEHUU
XUMUH, TPUMEHATh HMX MIpPHU pPEIIEHUH NpoOjeM B TOBCEJHEBHOW KHU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOy4aroUmMXCsi TI'yMaHUCTHYECKUX OTHOILIEHU,
INOHUMAHUSl IEHHOCTM XMMMYECKUX 3HAHUN [ BBIPAOOTKH 3SKOJIOTHMYECKU
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOW JAESATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHSA OOIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JalIbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX IS H3YYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 001mero obpazoBanus, coctaBisieT 1364yacoB: B 8kimacce —684acoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP KAHUEOBYYEHUA

8 KJIACC

IlepBoHayanbHbIE XUMHYECKHE MOHSITUSA

[Ipenmer xumuun. Ponb X¥MMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XMMHUHU. YHUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE OJJIeMEHThl. CHMBOJBI XUMHUUYECKUX
3neMeHTOB. [IpocThie U ClI0kKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomnuecTBo BemiectBa. Mosb. MossipHas macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHUIl BeriecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUUeckue ypaBHeHuda. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJIOH, MpaBuiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
(GU3UYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOIOJCHUE
¢usnuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakluil (pasioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB pa3JeieHUs] CMeCel: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
colii, HaOJIOJICHWe W  ONUCAaHWE  PE3yJbTAaTOB  NPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT UM mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoicTBa(peakuuu roperust). Okcuasl. [Ipumenenue kuciaopoaa. CrnocooOsb



MOJIYYEHHs] KHUCJIOpoJa B JA0OpaTOpud U MPOMBIIUIEHHOCTH. Kpyroropor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoil 3(p(EKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHHMS,
DK30- M DHAOTEPMHYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT uM mpocrtoe BemecTBO. HaxoxkaeHue Bomopona B
npupojie, (GU3MYECKHE U XUMUYECKHUE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00b€M  Ta3oB. Pacu€Thl MO XUMHYECKUM YPaBHEHHSIM.

dusnueckue cBoicTBa BOJBI. Boga kak pacTBopuTenb. PacTBOpBL
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BeUecTBa B pacTBope. XMMHYECKHE CBOMCTBA BOJibl. OCHOBAHHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YesioBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3yroniye  (OCHOBHBIE,  KHUCIOTHbIE, amM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Duzndyeckue H XUMUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: IWMIETOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkmnarypa ocHoBaHui. Du3znueckue W XUMHUYECKHE CBOICTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHUYECKHE CBOMCTBA KuCIOT. Pan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coneit. ®U3nyeckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBsI3b MEXKIY KiIacCaMU HEOPTAHUYECKUX COEIUHEHUN.

Xumuueckuit IKCnepumeHm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIIOPOa B BO3AYyXE, MOJYUYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHUS W
MpeKpalieHusi ropeHust (Mmoxapa), O3HAKOMIIGHHE ¢ o0Opas3lamMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACIO3HABAHWE W W3YUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumopeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HaTpueM U KaliblieM) (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEPHUATIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYyYEHUE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COEIUHEHUIY.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(MUKAIMK XUMHUUYECKUX 3JeMEHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasi CUCTEMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas 4 JUIMHHONEPUOJAHAsA  (OpPMBI
ITepuonuueckoit cucrtembl xumudyeckux 3meMeHToB . M. Menneneesa. Ilepuobl
u rpynnbl. DOU3NYECKUM CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB Iepuoja u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aroMoB mepBbIX 20 XUMHYECKUX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTa 110 ero nosoxxeHutro B [lepuoanyeckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoandeckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. . MenneneeB — y4€HbI U
rpakIaHUH.

Xumunueckas cBsA3b. KoBanieHTHas (MOsipHAsi U HETOJISPHAs )CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAsI CBA3b.

Crenenp okucnenusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[Tponiecchl okucneHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm

U3y4eHHe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemunie ceaszu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHUM XMMUH B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAY4YHbIE MOHSATHS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiIacCu(pUKalUsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHbIE MOPOIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO U XMMHYECKAs] peaKIUs

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TpEX MEPUOJOB, KalMs, KalblLHUs U HUX
COEMHEHUII B COOTBETCTBHUM C IIOJOKEHUEM »3JIeMEHTOB B Illepmoamueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUIIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHMYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiuys XuMU49eCKUX peakinii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIMHU BEHIECTB, MO TemwioBoMy 3¢ dexTy, mo
M3MEHEHUIO CTENIEHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTtre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peaknusax. [IoOHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHaTHE 0 XMMHUUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XMUMHUYECKOW PEAKIMH W TOJOKEHUE XUMHYECKOrO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHOU peakiuu. COCTaBIeHUE YPaBHEHUN



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HUCIIOJIb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHYECKON JUCCOIUALNU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
XUMH4ecKkor cBsi3u. Crenens auccouuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHoro oOMeHa. Y cioBus MPOTEKaHUS PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIEHHbICE HWOHHBIE ypaBHEHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA M COJIEM B CBETE MPEACTaBICHUN 00 3IIEKTPOJIUTHUYECKOU
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOXKHBIX BELIECTB
(xopuaa HaTpusi), UCCIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOTHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXHO  MCIOJB30BAHME BHUACO MaTEpPHANIOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICJICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiMu paslioKEeHHs, COCIMHEHUs), PACTIO3HABAaHUE HEOPTraHWYECKUX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM HA  HWOHBI, pEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl M UX COeAUHECHUSA

OO6miast xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  Xjopa
(B3auMoOJEICTBUE € METAJJIaMH, HEMETaUIaMH, IIeJo4YaMu). XJIOPOBOIOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeWIne XJIOpUIAbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne W (Pu3NUECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINHI KUCIOPOIa
U cepbl. XUMUYecKue cBoMcTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpPbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHE CBOWCTBa (0oOmue Kak
MPEACTaBUTENS Kjacca KHCIOT W chenududeckne). XUMUUYECKHE pPEaKIuu,
Jexane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[TIpumenenune cepHor KUCIOThl. CoJln CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ cCOeAUHEHUN B mOpuUpoae. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeW Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuznueckue U XuMu4eckue cBorcTBa. KpyroBopotT a3ora B npupojie. AMMUaK, ero
dbu3nYecKre U XMMHUUYECKUE CBOMCTBA, MojlydeHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ ToJiydeHue, PU3NYeCKUue U XUMUYECKHUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB U COJied aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYXKaIollel cpe/ibl COeIMHEHUIMH a30Ta
(KUCOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, MOYBBI U BOJOEMOB). Docdop,
ajutotTporHbie Mogudukanmu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxkcun pocdopa(V) u dbochopHas kuciora, GpU3NIECKUEe U XUMUUECKUE CBOICTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka siaemMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHH  OKHUCIEHHUs.  YTIEpoJ,  aJJIOTPOIHbIE
Moau(UKALMK, PACIPOCTPAHEHHE B NpPHUPOJAE, (PUINYECKHE U XHUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupojne. OKCuabl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, [EWCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHUE. DKOJOTHYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a ri00anbHOrO0 TOTEIJICHUS KiUMaTa, HapPHUKOBBIM
addekr. YronpHas KUCIoTa U €€ coiu, X GU3NIECKUEe U XMMHUYECKHE CBONCTBA,
nojiyueHue u mnpuMmeHenwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIICHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBaX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH Ba)KHBIX BEUIECTBAX: XKUpaX, OeJKax, yrieBojax — U Ux
polii B OKM3HM 4eJoBeKa. MarepuanbHOoe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBONCTBA, IMOJyYEeHUE H
npumeHenue. CoenuHeHHsT KpemHHS B mpupoae. OOmme mnpeactaBieHUs: 00
okcuge kpemuus (IV) m xpemuueBoit kucinore. CUIUKAThl, UX HCIOJb30BAHUE B
OBITY, B IPOMBIIICHHOCTH. BaxkHelIne CTpOUTENbHbIE MAaTEpUAIIbl: KEPAMHUKA,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobieMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenn .

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpaxkaromue (U3NIECKHUE U XUMHYECKHE CBONCTBA
rajJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepuanoB), HaOMOACHUE Mpollecca OOYIIIMBAaHUS caxapa MoJl AeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHWMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHON KHUCIIOTHI, TIPOBEJICHUE KAaUECTBEHHON peakiMu Hacylb(ar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢ochaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTras3a, MojyuyeHue, coOupaHue, paclo3HaBaHUE W U3YUYCHHE
CBOICTB YIJIEKHCIIOTO ra3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB HX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIne HeMEeTaJIbl U UX COEIUHEHUS.

MeTaJsibl M UX COCTUHEHUS

OO6mrast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumudeckux ssemeHtoB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertamindeckasl CBSI3b U
METAJUIMYECKasi ~ KpHUCTa/lIMueckas  pemeéTka.  DIEKTPOXUMUYECKUU  pAaln
HaMpsHDKeHUH MeTaoB. PU3NYECKHe W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl ToNyyeHus MeTamioB. [loHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crnocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, IIOPaTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIIEHHOCTH.

[IlesouHble MeTaAUIBL: MOJIOKEHUE B llepuoanueckol cHUCTEME XMMWYECKUX
anemeHToB Jl. 1. MenneneeBa, CTpO€HHME MX aTOMOB, HaXOXXJIEHUE B IPUPOLE.
du3nueckrue U XMMUYECKHEe CBOMCTBA (Ha IpuMepe HaTpus U Kanus).OKkcuabiu



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COCIUHEHHUN.

IllenoyHO3EMENBHBIE METAJIBI MArHMM W KaJbLIMKM: TIOJIOKCHHUE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B npupoae. PU3NUeCKUe U XUMUUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHM: TIosokeHue B [lepruoandeckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpoeHHUE aToMma, HaxoxXAcHUE B Ipupoac. Pusuyeckue u
XUMUYECKHE CBOMCTBA aFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIPOKCH]IA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOEHHE aTOMa, HaxXOXJIeHUE B mpupoae. Dusnueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcubl, TApoKcuanl U conu xkenesa(ll) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, UX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEaKIMi HAa HOHbI: MATHUS, KaJIbLMs, AJTFOMUHUS, IUHKA, )KeJe3a
(IT) u xene3a (II1), meau (I1), HaGMIOEHNE U ONMCAHKUE MPOIECCOB OKPAIIUBAHUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), HCClIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCH]IA ATFOMHUHUS
Y TUIPOKCHUA LIMHKA, PEIICHHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Baxkneniune
METAJUIBI U KX COCTUHEHUS.

XuMHS M OKPYKAOLIAfA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOW >KHM3HM YeEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakinuii B ObiTy. [lepBasi momoip mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKarollel cpeabl (MpeaenabHas AOoMyCcTUMAas
KOHIIeHTpaius Beulects, nainee — [IJIK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIJIO, CIUIABBI METAJUIOB, MOJWMEPHBIC
MaTtepuaihbl).

Mexcnpeomemuwie ceaszu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU M3YYCHWH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIaccupukaius, TMepruoJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHUE, MOJEib, SBICHUE, MAPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOeCcOCTOSIHUEBEIIECTBA,ra3,pacTBOP,pPACTBOPUMOCTh,KPU CTATITHIECKAS
pemérka, CIuiaBbl, (PU3NYCCKHUE BEIUYMHBI, CAMHHUIIBI U3MEPEHHUS, KOCMUYCCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢dortocuHTe3, abixaHue, Ouocdepa, 3KocHCTEeMa, MUHEPaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPOIBI,IIOJIC3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHS [NPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B 8 «B» kiacce obyuatorcs nertu c¢ 3IIP. Ha ocHoBanuum pexomeHpauui
[IMIIK o6yuaetrcs mo gaHHoi mporpamme. [lepea 3TuM yyammmcsi CTOSAT Te ke
3a/layu 00y4YeHHUs, KOTOpPbIE 3aJI0KEHBI B IporpaMmax 8-9 KiaccoB Uisi MacCOBOM
oOmeoOpa3zoBarenbHO  mmKOJBl. C  3TUMHU  YYEHUKAMHU  MPEIyCMOTPEHBI
WHIUBUIYaJIbHBIE 3aHATHS HA YPOKaXxX

JIMYHOCTHBIEPE3YJIbTATHBI

JIMYHOCTHBIE pPE3yJbTAaTbl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUralOTCAd B XoJie OOy4eHHs] XMMHUU B €IUHCTBE Y4YeOHOW u
BOCHUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPATUIUOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMU W JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, HPHUHITHIMUA B
oOlIecTBEe MpaBUJIaMU M HOPMaMU TMOBEACHHUS W CIOCOOCTBYIOT TMpoleccaM
CaMOTIO3HAaHMSs, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXAalOT  TOTOBHOCTh  OOyYaromiuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TO3UTHUBHBIX IEHHOCTHBIX OpUEHTAllMd U
paclIMpeHUe ONbITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOTr0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAydyHOMY HAcCJIEIUI0, TOHHMMAaHHs 3HAYEHUS XMMHYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0IeCTBa, CIIOCOOHOCTU BJIANETh NOCTOBEpPHOM HMH(pOpMmanuen o
IEPEIOBbIX JOCTHKEHUAX M OTKPBITHSX MHPOBOM M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAaHHOCTU B HAYYHBIX 3HAHUIX 00 yCTpOWCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS

IPEICTABICHUS O COLMAJIBHBIX HOpPMax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Yy4YeOHO - WCCIIEeJIOBAaTeIbCKOM, TBOPYECKOW HW APYrHX BHIAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JESATENbHOCTU MpH
BBIMIOJTHEHUHU Y4€OHBIX, I103HABATEIbHBIX 3aJay, BBINOJIHEHUN XHMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B IHpolecce 3TOW Y4eOHOH JesATeNbHOCTH, TOTOBHOCTH
OLICHMBAaThb CBOE IIOBEJEHUE U TIIOCTYNKM CBOMX TOBAPHUIIEH C TMO3ULMUH
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMA '

MHUPOBO33PEHUYECKHAE IPEICTABICHNUS O BEIIECTBE M XUMHUYECKOW pEeaKiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH M COCTABIISIOLINE
OCHOBY JJI1 IOHUMAaHUSI CYIIHOCTH HAay4HOM KapTHHBI MHpa, NPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA MPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHbIE MOTHBBI, HAMPABICHHBIC HA MOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIEC IJisi OOBSICHEHHS HAOIIOAAEMBbIX MPOIECCOB M SIBICHUMH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIBCKOW KYJIbTYPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOM
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKHUMHU CpeICcTBaMU HHOOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TO3HAHMIO, JIF0OO3HATEJNBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0oOOpa3oBaHUIO, TMPOCKTHOM U  HCCIET0BATEIbCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W yYPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) dopMHUpPOBaHHUA KYJIbTYPHI 30POBbSI:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJCACTBUU U
HETMPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUIECKOMY M3y4YeHUI0 IpodeccHii U Tpyaa pa3audHoOro poja,
YBaXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHSI 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIe;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 1€JIECO00Pa3HOE OTHOIICHHE K TMPHUPOAEC KaK HCTOYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIECTBOBaHHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHoro o0Opa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 370pPOBBIO, OCO3HAaHUE IIEHHOCTH COOIOJICHUS
mpaBwi O€30MacHOr0 TOBEACHHS TpH paboTe C BEIECTBAMHU, a TaK XKE B
CUTYyalusiX, yrpOKAIOUIMX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJydaeMble MPU M3YUYEHUHU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXAIOUIEW MTPUPOAHON CPEAOU, IS MTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKON  KyJbTYpbl, OCO3HaHHSI TJIOOANIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX PELICHUs] MOCPEJCTBOM METOJO0B XHUMHH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIEPE3YJIbTATHBI



B cocraBe wMeTanmpeAMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYUYHbIEC TTOHATHUS (3aKOH, TEOPUS, IPUHIINII,
runore3a, (Qakr, CUCTEMa, NPOLECC, 3KCHEPUMEHT M JIPYroe.), KOTOpbIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MNpPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O IIEIIOCTHOMN
Hay4YHOM KapTHHE MHpa, U YHUBEpCaJIbHbIE yueOHbIE JEHCTBUS (MIO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYISATHUBHBIE), KOTOpble oOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
e TeTbHOCTH.

Ilo3naBaTesibHBIE YHHUBepcaJbHbIE yueOHbIe

AefcTBUA

ba3zoBbie JJornyeckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIJICHUS TP OCBOCHUHU
3HAHUMN: PaCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIASISATH WX XapaKTCPHBIC
NMPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHIMH), UCIOJIH30BAThH
MOHSTHUS JJIsI 00OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUs (MHAYKTHBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JenaTh BEIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHATh B TIPOILIECCE I[IO3HAHUA TMOHATUS (TMpPEIMETHBIE U
MeTaInpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3yEMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TPE/ICTABICHUS —
XUMHYECKUN 3HAK (CHUMBOJI 3JE€MEHTa), XUMHUUYeckas ¢opMmyna W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHICHUH y4eOHO-TI03HABATENbHBIX 3a71a4, C YUYETOM
ATUX MOJEJIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPU30BATh CYLIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBS3U W
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBJICHUAX.

ba3osrble uccienoBarejbckue AeiCTBUA:

YMEHHUE MCIOJIb30BAaTh IOCTABICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAUE€CTBE OCHOBBI /711 (JOPMUPOBAHUS THIIOTE3BI MIOMTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0IoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (POpMyNnHpoBaTh 0OOOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 mpojeraHHoMi padore.

Pabora ¢ undgopmanmueii:



yMEHHE BBIOWpaTh, AHAIM3WPOBATH W WHTEPIPETUPOBATH HH(POPMAITUIO
pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, MOIYIaeMYIO0 U3 Pa3HBIX MCTOYHHKOB
(Hay4HO-TIOMyNIAipHAsl ~JUTepaTypa XWMUYECKOTO COJEP)KaHWs, CIPABOYHBIC
nocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OIEHUBATh NPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPUMEHSTHh pPa3iudHble METOABI M 3allpoChl MPHU TOUMCKE U OTOOpe
nH(OpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMHMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1ad OMPEEIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIQJICHUEKYJIBTYPO  aKTUBHOTOMCIIOIB30BaHUSAPA3INIHBIXTIONCKOBBIXCHUCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeacTaBiIeHus] HHOOPMALIUU |
WITIOCTPUPOBATh peIlaeMble 3aaddl HECIOXHBIMH CXeMaMH, Juarpammamu,
ApyruMu opMaMu rpauku U UX KOMOUMHALUSAMY;

YMEHHE WCIOJb30BaTh W aHAJIM3UPOBaTh B TMpolecce YydeOHOH W
MCCIIEZIOBATEIBCKON JEATEIEHOCTH WH(OPMAIMIO O BIMSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO31CTBa M TPAHCIIOPTa HA COCTOSIHHE OKPY)KAroIIeld MpPUPOTHON
CpEIbL.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHUSI:

yYMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JTUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIupoBaTh CBOM  TPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaThl  MO3HABaTEIbHOM
NESTENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNI0
PE3YNIbTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOU
MO3HABATEIBHOM M HMCCJIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAaHUS
no3uiuii (00Cy X aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUH, OIpenejeHHe KpUTEpUeB IO OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrHe).

PerynsiTuBHBIe YHHBepcaJbHbIEe YUyeOHbIE NelCTBUS:

YMEHHE CaMOCTOSTEIBHO OINPEACNATh IeNH NESTeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh W TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 2 (PeKTUBHBIE CTIOCOOBI PENICHHs YI4EOHBIX U
MO3HABATEIFHBIX 33/1a4, CaMOCTOATENFHO COCTABIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUU 00 M3ydaeMbIX O0OBEKTaX—BEIIECTBAX U PEAKIIHAX,



OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3YJIbTATa 3asBJICHHOM LIEJIN, YMEHUE
WCMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEJIaracMbl€ B YCIOBUHU 3aJaHUI.

NPEAMETHBIEPE3YJIbTATbBI

B cocrtaBe mnpenMeTHBIX PE3yAbTATOB IO OCBOCHHUIO 00S3aTEIBLHOIO
coJlep KaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHONM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbIe 3HAHUS, YMEHUS M CIIOCOOBI
nercTBui, crnenuduyeckue g TpeAMETHOM  o0nactu  «XUMHS», BUJbBI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO 3HAHWS, €ro HHTEepHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCH[, KHCIJIOTA, OCHOBAHHUE, COJib, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCuPUKamus peakiuii: peakiuu
COCMHEHUS, pEaKUUU PAaA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHE PEAKIINH, TEII0BOU AP (DEKT peakiiunm,
PO aToMa, JJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTalb, paguyc
aToOMa, XMMHMYECKAsl CBs3b, NOJSIPHAS U HENOJSIPHAs KOBAJICHTHAsl CBSA3b,
VOHHAsl CBs3b, MOH, KaTHUOH, aHWOH, PAaCTBOP, MACCOBasl JOJIsI BEIIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHSATUU U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBleHUs (QopMyi
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHCJCHHUS  DJJEMEHTOB B  OWHApHBIX  COCIMHCHHSIX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIAcCy COCIMHEHHUW IO
dbopMymnaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHass W WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica Ilepmogmueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MNOJoxeHus B llepronndeckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONKUCBHIBATH M XapakTepu3oBaTh TaOIUMuHyr0 QopMmy Ilepuoguueckoit
CUCTEMBbl XMMHUYECKHUX DJJIEMEHTOB: pa3jinyaTh TMOHATUA «TJIABHAS
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynmna)y», mansie u
OOJbIIME TEPHOJbl, COOTHOCHUTH OOO3HAYEHUs, KOTOpbIE HMEIOTCS B
tabiuue «llepuonnueckass cucrema xumuueckux siaementoB . H.
MenaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/pa, o0IIee YUCIO0 AIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJAacCU(PUIMPOBATH XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIIECTBA,
XUMHYECKUE peakiuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEUIECTB, M0 TEIIIOBOMY 3D PeKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpPAICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHUTEIBbHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTO »dJieMeHTa 1o (opmyme
COEIMHEHUS, MACCOBYIO JIOJIO BEIECTBA B pacTBOPE, IPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKOMN PEeaKklInH;

e TIPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEIBHON JESITEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIacCHU(PUKALHUIO,
BBISIBIICHUE TMPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLHi, €CTeCTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOJIOJCHHE, U3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CJIEAOBATh  IpaBWIaM  [OJb30BAaHUSA  XUMHYECKOM  IOCYyIOH H
1abopaTopHbIM OOOpPYJOBaHUEM, a TaKXKe IMpaBwiIaM oOparieHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHHIO H COOMpaHHIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpOJa M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHON MAacCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOJAUTH  XWMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEN U KUCIOT C MIOMOILBIO HHJIUKATOPOB
(maxkmyc, heHonpTaNenH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 Ki1acce npeIMeTHbIE Pe3ybTaThl HA Oa30BOM YpPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



PacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUN
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0)KHO€ BEMIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYecKasi CBsA3b, TEIIOBOM 3P deKT
peakuud, MOJb, MOJSIpHBIA  00BEM,  PACTBOp,  AJIEKTPOJIMUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTHUECKAsT JTUCCOIMALIUSI, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKIUU,
OKHCITUTEb,  BOCCTAaHOBUTENIb,  OKHCJIEHME UM  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYeCKass pemeéTka, KOPpPO3Hus METAILIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUUA U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMHUYECKYI0O CHUMBOJUKY JUISI COCTaBJICHUS (PopMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh M CTETICHb OKUCIICHUS] XUMUYECKUX AJICMEHTOBB
COCMHEHUAX pA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o (opmynam, BUA XUMHYECKOU
CBs3M (KOBAJICHTHAsl, HMOHHAsA, METaJUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsijl UOHA MO XUMHUYECKOU (opmyrse, XapaKkTep Cpeabl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITUYECKOU
PEIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMbIci [lepmomnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabiuunyto Gopmy Ileprmonnyueckoit CUCTEMBI XUMUYECKHX DJIEMEHTOB:
pasnuyaTh TOHSATUS «rJaBHas mnoArpymma (A-Tpynma)y U «moOouyHas
noarpynna (b-rpynna)», maible U OOJbIIME TEPUOABL, COOTHOCUTH
0003HaYCHUSA, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMH CTPOEHUSI ATOMOB XMMHUYECKUXAJIEMEHTOB
(coctaB u 3apsj sApa, 0OIIee YHUCIO JIEKTPOHOB U PACHpPEAEICHUE UX T10
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHECHUH
CBOMCTB 3JIEMEHTOB M WX COEIMHEHHWI B Mpeaenax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHAE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBa,
XUMUYECKHUE Peaklnu (M0 YUCTY U COCTABY YYaCTBYIOUIUX B PEAKIINU



BEIIECTB, MO TEIUIOBOMY 3(D(PEKTy, 0 U3MEHEHUIO CTENECHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME W chHenupUUECKUE XUMHUYECKHUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, MOJTBEpPKJIasi OMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJSITb YpPaBHEHHUS JJICKTPOJUTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
L1EJI0Y€N U COJIEH, IOJHBIE U COKPALIEHHbIE YPABHEHUSA PEAKLIMI HOHHOTO
oOMeHa, ypaBHEHHUS PEAKIUM, TMOATBEPKIAOIINX CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbhIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOKHOCTU TIPOTEKAHMSI XHMHUUYECKHUX TMPEBPAIICHUN B Pa3IAYHbBIX
YCJIOBHSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaCCHIBEIIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO »JJieMEHTa Mo (opMysie COCIUHCHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacCTBOPE, MPOBOAUTH PACUEThl 10
YPAaBHEHHIO XUMHUYECKOUN peaKilny;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbiM 000pYyJIOBaHMEM, a TakKkKe IMpaBWiIa OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSIMU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEAKIWH, MOATBEPXKJAIONINE  KAYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOPHUI-, OpOMUI-,
noaua-, KapOoHat-, ¢ocdar-, cuiIMKaT-, Cyib(ar-, THUAPOKCUI-UOHBI,
KaTHOHbl aMMOHHUS W WOHBI HM3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3H
CHHTE3, CpaBHEHHE, O00O0OIIEHHE, CHUCTEMATH3allli0,  BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€H — I M3Yy4YECHHUS CBOMCTB BEIIECTB H
XUMUYECKUX PEaKlMil, eCTEeCTBEHHO-HAy4YHbI€ METOJbl T[O3HAHUA —
HAOJIOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOEIIVTAHUPOBAHHUE
8 KIIACC

KoanuyecTBouacos
Ne HaumeHoBaHuepasieioB DJIeKTpoHHbIe (LU pPOBHIE)
n/n U TeM NMPOrpamMMbl Bcero Kontporbire Tpakrueckue o0pa3oBaTebHbIepecypchl
padoThbI padoThI
Paznenl.llepBoHavajbHbleXMMUYeCKUETIOHSTHS
XuMHs — BakHAs 00J1aCTh
11 €CTECTBO3HAHUS U 5 05 5 Bubmuorexal [OK
MIPaKTHIECKOM https://m.edsoo.ru/7f41837c
JeSITETHHOCTH
YeJIOBEKa
12 BemecTBa n XuMuueckue 15 1 Bubmuorexal [OK
peaKmumn https://m.edsoo.ru/7f41837¢
Uroro mo pazgeny 20
Paznen2.BaxHeiiiuenpenctaBuTeJIMHEOPraHMYecCKMXBellecTB
91 Bozayx. Kucnopoa. 6 1 bubmuorexal [OK
[TonsiTne 06 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa. Ilonstue o kucinorax 3 1 1 bu6nmmorexal [OK
U consax https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [TonsaTue bubnuorexal [OK
2.3 5 1 1
00 OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubnuorexal [OK
HEOPTaHUYECKUX https://m.edsoo.ru/7f41837c
COETMHEHUN
Utoro no pazgeny 30

Paznen3.llepuoauueckuiizakonullepuoaudeckasicucremaxumudecknxdiemMeHToB/[.M.MenaeneeBa.CTpoeHnearoMoB. XuUMHUYeCKAas

cBA3b. OKHCIANTEIHLHO-BOCCTAHOBUTEIbHbIE PC€aKINH



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

Ilepuoanueckuii 3aK0H U

31 [Tepuoguueckas cucrema 7 bubmunorexal [OK
XUMHUYECKHUX 3JIE€MEHTOB https://m.edsoo.ru/7f41837¢
..
MenneneeBa. CTpoeHuearomMa
XUMHUYECKASACBI3h. BuGmiorexal [OK
32 S;iig:gii:;lme 8 1 https://m.edso0.ru/7f41837¢
peaxkmmn
Bubmuorexal [OK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexallOK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBII 68 55

O [NIPOI'PAMME



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

9KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
HaunMeHoBaHMe pa3ieioB U TeM (uudposbie)
Nen/ KoHTpoJsibHBI IIpakTHyecku
- NMPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
e padoThI ¢ padoThI
pecypchl
Paszneal.BemecTtBouxumnyecKuepeakum
11 [ToBTOpenue u yrinybiaeHue 3HaHUI 5 1 bu6muorexal [OK
' OCHOBHBIX pa3Jie]oB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX 4 bubmmorexal [OK
' peakuuii https://m.eds00.ru/7f41a63
6
13 DNEeKTPOIINTUYECKAs TUCCOLUALU. 8 1 1 bubmmorexal [OK
' XUMHUYECKHe peakiuy B pacCTBOpax https://m.edsoo.ru/7f41a63
6
Uroro mo pazgeny 17
Paznen2.HemeraibInuxcoeMHEHUs
21 OO0mmas XxapakTepUCTHKa XUMHUIECKIX 4 1 bubmmorexal [OK
' aneMeHTOB VIIA-rpynmel. ["amorensr https://m.edsoo.ru/7f41a63
6
OO0m1as XxapaKTepHCTUKA XUMHUECKUX
2.2 anemeHTOBVIA-rpynmnel. Cepa u eé 6 bubmorexal [OK
' ’ https://m.edsoo.ru/7f41a63
COeMHEHUS 6 :
06
23| ssevenronV A-rpynmus. Asor, bocchop 7 1 BrtmiorerallOK
' ) ’ ’ https://m.edsoo.ru/7f41a63
WX COCTUHECHHS 6 .



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01as XxapakTepucTUKa XUMUYECKUX

bu6nuorexal [OK
) IVA- .
24 BHCMCHTO];)’ VA-rpynmel. Yriepon 8 https://m.edso00.ru/7f41a63
nu erMHI/II/I U UX COCAUHCHUA 6
Utoro no pazgeny 25
Pa3zgen3.MeTtalsibINNXCOETUHEHUA
Bubnuorexal [OK
3.1 00 7 4
HIHME CBOHCTRA METILIoB https://m.edsoo.ru/7f41a63
6
Bubnuorexal [OK
3.2 B 7 16
AKHCUIIINEC METAJIJIBI 1 UX COCONHCHUA https://m_edsoo_ru/7f41a63
6
Uroro mo pazgeny 20
Paznend. Xumusinokpy:kaiouiascpena
4.1 BemecTBa 1 MaTepuaisl B )KU3HH YEIOBEKA 3 butmorexal lOK
' - P https://m.edsoo.ru/7f41a63
6
Uroro mo pazgeny 3
PesepBHOE Bpems 3 bubmorexal lOK
P P https://m.edsoo.ru/7f41a63
6
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIACC
KonunuecTBouacon DJIeKTPOHHbIE
Ne ara uudposbie
Temaypoka KoHnTpobHbI IpakTnueckn A bp
n/n Bcero U3y4YeHu o0pa3oBaTe/bHbIE
e padoThI ¢ padoThI q
pecypchl
[Ipeamerxumun.PonbXUMHUNBXU3HU
yenoBeka. Tena n BemecTBa. PK. Bubnuorexal [OK
1 1
XuMuueckasi IpOMBIIUIEHHOCTh https://m.edsoo.ru/ff0d210c
CraBpononb4.
2 [TonsiTHEOMETOTAXTTO3HAHUSIBXUMUHT 1 BrbmmorerallOK
A https://m.edsoo.ru/ff0d227e
Ilpakmuueckaapaoomalel
3 «IIpasunapabomuienradopamopuuu 1 bubmmorexal [OK
npuémul oopawieHus ¢ https://m.edsoo.ru/ff0d23dc
1a60pamopHsIM 000pyO0sanuem»
CraproBasi AMarHocTuka. Yucreie
4 BemecTBa u cmecu. CrocoObl 1 0.5 brbmmorexallOK
B o ' https://m.edsoo.ru/ff0d26ca
paszeneHusicMecei
i HI]))aK;nulteCKaﬂpa601n aie2 . Bu6morexal [OK
o eﬂenueCMeceu(mfnp uwep https://m.edsoo.ru/ff0d28c8
€ OUUCMKU NOBAPEHHOIL CONU))»
bubmmorexal [OK
6 ATOMBIUMOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKUEITIEMEHThI. 3HAKH 1 bubmmorexal [OK
(CMMBOJIBI ) XUMHUYECKHXIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeiencnoxHbIeBEIIECTBA 1 bubnunorexal [OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c

bu6nuorexal [OK

9 ATOMHO-MOJIEKYISIpHOEYUEHUE
YIAPHOEYH https://m.edsoo.ru/ff0d2d50
3aKOHITOCTOSIHCTBACOCTABABEIIECTB
10 Bbubnuorexal [OK
https://m.edsoo.ru/ff0d2eae
Xumuueckasipopmyna.Banentnoct
b
ATOMOBXNUMHNYCCKUXIJIICMCHTOB
11 OTHOCUTENIbHAS aTOMHAs Macca. bubmorexal [OK
OTHOCHUTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J151 XUMHUYECKOr 0 Bubnuorexal [OK
9JIEMEHTaB COCAMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniecTBa. Moiib. Bubmuorexal [OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUCUXUMHUYCCKUESIBICHUS Bubnmuorexal [OK
. XuMU4ecKas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKUNyCIOBUAIPOTEKAHUS bubmmorexal [OK
XUMHUYCCKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUs MacChl BEILECTB. bubmmorexal [OK
XUMHUYECKHE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KoJIM4ecTBa, MacChl
17 bubnurorexal [OK
BEIIIECTBAIIOYPABHEHUSIMXUMHUYCCKU
m . P https://m.edsoo.ru/ff0d5708
X peaKknui
Knaccudukamms XxuMuaecKux
. bubmmorexal [OK
18 peakiuii (CoeTMHEHUs, Pa3IOKCHUS,

3aMeleHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JJoMOHOCOB — Y4EHBIii-

bubnunorexal [OK

19 PHIKzOMEMCT. OO00ueHHe 1 https://m.edsoL([).ru/ff0d40c4
CHCTEeMaTU3alUsA3HAHUI

20 KonrpoabnasipadboraNelnoreme Bbubnuorexal [OK
«BemecTBanXxuMnyecKuepeaKum» https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocras

21 Bo3ayxa.Kucnopon—osnementu bu6muorexal [OK
npocroeseectso.0308.PK.Oxpana https://m.edsoo.ru/ff0d448e
Bo3ayxaHaCraBporoise.

DOU3NYECKUENXUMUUECKUECBONCTB
22 a Kucyiopoja (peakinu OKUCIICHHUS, BubmmorexallOK
https://m.edsoo.ru/ff0d4614
ropenune). [lonsatue 06 okcumax
CrocoObImoydeHus
23 KHCIIOpOJaB  Jlaboparopuu u bubmmorexallOK
https://m.edsoo.ru/ff0d497a
MPOMBIIUIEHHOCTH. [IpuMenenne
KHCIIOpOJIa
TennoBoit 3 ekt XuMuaeckoi

24 pEaKLIHU, TOHATHEOTEPMOXUMUYECKO bubmuorexal [OK
M YpaBHECHUH, DK30- U https://m.edsoo.ru/ff0d4790
HJOTEPMHUUYECKHUX
peaknusix
TomnmmBo (HedTh, yroias U MeTaH).

o5 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €T0 bubnunorexal [OK
npenorBpaiienus, PK. Hedrerazosas https://m.edsoo.ru/ff0d4c4a
MPOMBIIIIEHHOCTEHACTaBpPOIOIbe
IlpakmuueckaapabomaNe3nomeme BuGmiorexallOK

26 «llonyuenueucooupanuekuciopooa

y, Usyuenue eco ceolcme»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

97 Bopopon — anemMeHT u npocrtoe bubnunorexal [OK
BemecTBo. Haxoxxaenue B npupose https://m.edsoo.ru/ff0d4dd0
28 du3nvecknue 1 XUMHUUESCKHE Bbubnunorexal [OK
CBOICTBa https://m.edsoo.ru/ff0d4dd0
Bojopoja.llpumenennesogopoaa.P
K
Bubnuorexal [OK
29 HorsTHeoKHEIOTAXHCOMIX https://m.edsoo.ru/ff0d50d2
30 IIpoMeskyTOUHAS Bubnuorexal [OK
KOHTPOJIbHAsIPA0oTA. https://m.edsoo.ru/ff0d4dd0
31 CrocoObImoTydeHISIBOIOPOAA bubmmorexal [OK
B JJabopaTopuu. https://m.edsoo.ru/ff0d4f42
IlpakmuueckaapadomaNednomeme
32 ! 'Zouyueuueuciﬁupanueeodopoda, bubmorexallOK
_ ., https://m.edsoo.ru/ff0d542¢
uzyueHue e2o ceolicme
MonsipHbIii 00beM Ta30B. 3aKOH
ABoranpo. Beraucnenus o0bpéma,
33 KOJINYECTBa BEIIECTBA ra3a Io ero bubmmoreral [OK
https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIISCTBA WIIH
00BEMY
Brraucienus 00EMOB ra3oB 1o
34 YpaBHCHUIOPECAKIIMMHAOCHOBE3aKOHA bubmorexal [OK
i https://m.edsoo.ru/ff0d5708
00bEMHBIXOTHOIIICHUIUTA30B
35 duznyeckrue 1 XMMHUUECKHEe CBONCTBA bubmmorexal [OK
Boabl.PK.BonusiepecypcsiCKubI'O https://m.edsoo.ru/ff0d587a
36 CocraBocHoBanuil.[ToHsATHEOD bubnuorexal [OK

HHAUKaATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

BonakakpactBoputenb.HachimeHHbI

bu6nuorexal [OK

37 e https://m.edsoo.ru/ffod5b40
HMHEHAaCHIIIEHHbIepacTBOpbl. MaccoBa
s 107151 BEIIECTBA B PACTBOPE
IlpakmuueckaapadoomaNeSnomeme

38 «Ilpuzomoenenuepacmeoposc bubmmnorexal [OK
OnpeoeéHHOll Macco6oll doneil https://m.edsoo.ru/ff0d5eba
PaAcmeopénnozo eeuwecmear

39 KonrpoabnasapadoraNe2noreme bu6nuorexal [OK
«Kucnmopon.Bomopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl:cocTaB,KiIaccuPUKaIus, bubmmorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyuyeHne 1 XMMHYECKHE CBOMCTBA

41 KI/ICJ'I}(])THI:.IX OCHOBHBIX M aM(pOTEPHBIX bubmorexallOK

’ https://m.edsoo.ru/ffod664e

OKCHJIOB

42 OcHoBaHuS: cocTaB, Kiaccupurarnws, Bubmuorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonrydeHNEnXUMHYECKUECBOUCTB bubmmorexal [OK

43
a OCHOBAaHUH https://m.edsoo.ru/ff0d67ca

m Kucnotsr: cocraB, kiaccudukarus, Bbubmuorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydeHNEnXUMHYECKUECBONCTB bubnunorexal [OK
a KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATYpa,

46 CHOCOOBI MOTYYCHUS, XUMUYCCKUE bubnuorexal [OK

cpoiictBa. PK. TykoBas
MIPOMBILIUIEHHOCTbHACTABPOIIOIIBE.

https://m.edsoo0.ru/00ad947
4



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Ilpakmuueckasa paboma Ne 6.
Pewenue 3xcnepumenmanvHuvlx

bu6nuorexal [OK

47
3a0au no meme «OcHoeHble KaAccbl https://m.edsoo.ru/00ad9b7
HeOopP2aHuYecKuxcoeOuHeHui» c
48 I'enernueckascBA3bMEXKAYKIACCAM bu6mmorexal [OK
Y HEOPTaHWYECKUX COCIUHEHHI https://m.edsoo.ru/00ad9a5
0
Bubnuorexal [OK
49 O06001eHnencucTeEMaTU3aUA3HAH U
B 1 https://m.edsoo.ru/00ad9ch
2
KonTpoasnasapadoraNe3noreme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKAX bubmorexal lOK
o P https://m.edsoo.ru/00ad9el
COCIUHECHUU 3
[TepBBrIenmONBITKUKIACCHPUKATTAH
51 XUMHAYECKUXdIeMeHTOB. [lousTie bubmoreral [OK
' https://m.edsoo.ru/00ad9ffa
0 TpyNIax CXOJAHBIX JIEMEHTOB
Ileprnonnyueckuii 3aK0H U
52 [lepnonnueckas cucreMa XUMHUUECKUX bubmorexallOK
p https://m.edsoo.ru/00ada52
anemeHToB/[.M1.Menneneera c
53 ITepronsl,rp yIIIIbL, HOATPYIII B bubmorexal lOK
P TPYTHIRLIOATPYH https://m.edsoo.ru/00ada52
C
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnurorexal [OK
sanep. U3oTonsl https://m.edsoo.ru/00ada34
2
CTpoeHHE JICKTPOHHBIX 000J04EK
. bubmmorexal [OK
55 aTOMOB 3JieMeHTOB [leproanyeckoit

cuctembl/[.M1.MeHnnaeneeBa

https://m.edsoo.ru/00ada6b
c



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapaxkTepucTUKaXuMHYECKO

56 ro bu6nuorexal [OK
3JIEMEHTAINOET O OJI0KEHUIOB https://m.edsoo.ru/00ada82
ITepuognueckoiicucreme/l. 1. 4
MenaeneeBa
3nauenue [lepuoguueckoro 3akoHa st

57 pa3BuUTHSA Hayku U npaktuku. J[. W. bu6muorexal [OK
MeneneeB — y4&€HbIi, nexaror u https://m.edsoo.ru/00ada96
rpakJaHUH [

Ipomekyrotinas bubmmorexal [OK
58 uroropasiarrecranmusa.KoHTponapHa
https://m.edsoo.ru/00adaab
spaboraNe4 8
noreMe"CtpoeHuearoma. "

59 DIEeKTPOOTPUIIATENHHOCTH ATOMOB bubmmorexal [OK
XUMHUYECKUX DJIEMECHTOB. https://m.edsoo.ru/00adac3

4
Bubmuorexal [OK

60 HorHascessh https://m.edsoo.ru/00adaab
8

61 KoBanentHasmonsipHasixumuyeckas bubmuorexal [OK
CBSI3b https://m.edsoo.ru/00adaab

9
62 KoBanenTHas HenonspHasi XUMUYECKAst bubnurorexal [OK
CBSI3b https://m.edsoo.ru/00adae2
8
bubmmorexal [OK
63 CTenenboKiCaCHHIS https://m.edsoo.ru/00adb07
6
64 OKHCIIUTENTHEHO - BOCCTAaHOBUTEIbHbBIC bubnmorexal [OK

peaxkuuu

https://m.edsoo.ru/00adb07
6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bu6nuorexal [OK

65 O .PK 1
KHCTHTCTTHBOCCTAOBITEN https://m.edsoo.ru/00adb48
6
66 PesepBHblilypok.Beruncinenusn 1 bu6mmorexal [OK
0 XUMHUYECKUM (popmyiam https://m.edsoo.ru/00adb33
c
67 Pe3epBHblilypok.Beruncinenusn 1 bu6muorexal [OK
0 XUMHUYECKHM ypaBHEHUSAM https://m.edsoo.ru/00ad9ch
2
68 PesepBHblilypok.Beruncnenusn 1 bu6muorexal [OK
0 XUMUYECKUM YPaBHCHUSAM https://m.edsoo.ru/ff0d61c6
OBHIEEKOJIMYECTBOYACOBII 68 55

O ITPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KUIIACC

KojaunuyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n yp Bcero KO; TPOILHbIE HpﬁaKTquCK“e u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
[lepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 3neMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XEIMI/I‘-I@CKI/IX 2JIEMEHTOB 1 Bubmaorexa LIOK

.. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

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

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Bxo/1HO#i KOHTPOJILHBII cpes. 1 1

6 Knaccudukanus xuMmuaecknx 1 bubnuoreka [IOK
peaKkuuii Mo pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IToHaTHE O CKOPOCTH XUMHUYECKOH

7 €aKIUN HOHHpTI/IC 0 TOMOT€HHBIX U 1 Bubmzorexa LIOK
PeaKitiy. https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUSIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHHU.

8 @DakTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnnoreka [JOK
XUMHUYECKON PeaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubmmorexa LIOK
peakuuu. PK https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKOM

10 nncgounauHHpCHanHe U cia0ble 1 bubmiorexa LHOK

’ https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HNonnble ypaBHeHus peakuuil. PK.

bubmuoreka [JOK

11 Peaxuun nontoro obmena https://m. eds00.ru/00add448
MPOTEKAOIINE ITPU OUUCTKH BOJIBI
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTAaBICHUN bubmorexa LIOK
pu https://m.edsoo.ru/00add5d8
00 AIEKTPOIMTUICCKOM JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTaBIEHUN 00 bubmorexa [IOK
p . https://m.edso0.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAIITT
14 Tlousttie o runpoanse coien Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O60011eHre U crucTeMaTu3alus bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
Ilpaxkmuueckas paooma Ne 1. 1o
16 mle)/vze «PemeHuep bubumorexa LIOK
https://m.edsoo.ru/00addbfa
IKCNEPUMEHMANbHBIX 3A0a»
Konmponwvnas paboma N2 1o teme
17 <<9J‘IGKI; onnmtfecxaﬂ VCCOLIMAINAS Bubmiorexa LIOK
P a T(HATHAL https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUN B PACTBOPAX)
OO011as XxapakTEPUCTHKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBI;fICTBa Ha IpUMeEpe bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xinoposogopoa. CosstHas KACIIOTA
19 XHMII/I)quIiIHS cfaloﬁCTBa [OJI eHHe; bubmiorexa LHOK
i ¥ > https://m.edsoo.ru/00ade104
MIPUMEHCHHE
Ilpaxkmuueckasn paboma Ne 2
20 mIe)ﬂw «llon lte};f:e COJIANHOU " bubmiorexa HOK
Y - . https://m.edsoo.ru/00ade348
KUCTIOMbl, U3VUeHUe e€ CBOLICE»
Breruuciesus no ypaBHEeHUSIM
21 XUMHAYECKUX eal):p UH, €CIIU OOUH U3 bubanorexa LIOK
PCAKIHH, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
22 OO11ast XxapaKTepUCTHKA HJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

VIA-rpynmsl

https://m.edsoo.ru/00ade64a

AunnotpornHsle MOAU(UKALIUY CEPHI.
Haxosxnenue cepsl 1 €€ coeTMHEHUI

bubmmoreka [{OK

23 .
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBogopo, cTpoenue, pusndeckue
U XuMHu4ueckue cpoicrpa. PK.
24 CepoBOIOPOIHBIE UCTOYHUKH bubmorexa [IOK
p p https://m.edso0.ru/00ade802
KaBkazckux MunepaibHbix Bog
CTaBpOIOIbCKOTO Kpas
Oxcunsl cepsl. CepHas KUCIIOTa,
25 (bmngecxnre) u XI/II\EI/I‘—ICCKI/IG CBOMCTBA. bubmrorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Crtoco0a
MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
26 _
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKaloIIen Cpeibl COSAMHEHUSIMHU
cepbl
27 Brruncnenune maccoBoii 10U BBIXO1a bubnuoreka [JOK
MPOJyKTa PeaKIuu https://m.edsoo.ru/00adec8a
IIpoMe:KYyTOYHAS KOHTPOJIbHAs
padoTta. (3a 1 moxyroaue)
OO6mras XxapaKTepuCTUKA SJIEMEHTOB bubnuoreka [JOK
28 :
VA-rpymisl. A30T, paclipocTpaHeHHe https://m.edsoo.ru/00adeea6
B npupoie, Gu3ndeckue u
XUMHYECKHE CBOHCTBA
AMMUaK, ero pu3HIecKue U
29 XUMHUYECKHE ch];oﬁCTBa MOJTy4YEHUE U Eubmiorexa LTOK
’ yi https://m.edso0.ru/00adf004
MIPUMEHEHHE
Ilpakmuueckas paboma Ne 3 no
P P bu6mmoreka [JOK
30 meme «llonyuenue ammuaka,

usydeHue eco ceolicmey

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, e€¢ pusndeckue u bubnmoreka [JOK
XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX

30 ynoopenuit. Xumudeckoe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edso0.ru/00adf518
coenquHenusiMu azota. PK. Tykoeasn
HPOMBILULTIEHHOC b
®docdop. Oxenn pochopa "

33 (1)00(%)0 pHafl KI/I(f[J'I(E[))Ta (1)(1)53H(t1\g)cme u bubmmorexa LIOK

P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUYCHUE
Ucnonb3oBanue pocdaTtos B

34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubmuorexa [JOK
PK .3arps3Henue npupoaJHON cpebl https://m.edsoo.ru/00adfc20
dbocdharamu
VYrnepon, pacnpocTpaHEHUE B

35 npu f)) g’ gmnrt)leclee 1 XUMHYECKHE bubmorexa LIOK

PHPOIE, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusndeckue u

36 XHMHYECKHE CBOMCTBA. bubnuoreka [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoa (1V)

37 VronpHas kucnorta u € conu. PK. bubnmuoreka [JOK
Oxpana Bo3ayxa Ha CTaBpoOIoJibe https://m.edsoo.ru/00ae006¢
Ilpakmuueckan paooma Ne 4 no

38 meme "[lonyuenue yenexkucnozo 2asa. bubnuoreka [IOK
Kauecmesennas peaxkyus na https://m.edsoo.ru/00ae027e
xkapoornam-uon"

[TepBoHauanbHBIE TOHATHUS 00
39 0 rpaHquCKI/IX BeIllECTBaX KaK O bubmiorexa [IOK
p » https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yriepo/ia
40 KpemHuuii u ero coennHeHus bubmiorexa HOK

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[Ipaktudeckas padora Ne 5. Pewenue
IKCNEPUMEHMANbHBIX 3A0ad NO meme

bubmuoreka [JOK

41 .
«Baorcnetiwmue nememannol u ux https://m.edsoo.ru/00ae0bf2
COCOUHEHUSLY
KontpouanHas padora Ne3 o reme
42 «Bamgeﬁmne Hl;MeTaJIJII)I U UX bubmorexa [IOK
https://m.edso0.ru/00ae0el8
COETMHEHUSI
OO6mast xapaKTepUCTHKAa XUMHUUYECKUX
3JIEMEHTOB — METAJIOB.
Merannuueckas CBSI3b U bubmmoreka [{OK
43 _
MEeTaJUIMYECKask KpUCTAUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DNEKTPOXUMHUECKAN DS bubmmorexa LOK
P N P https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJIOB
OO6mme cnocoObI MOTyICHUS
meTawIoB. CruiaBel. BerunciieHus mo
45 ABHEHUSIM XMMHYECKUX PEAKIINA bubunorexa LIOK
M PCAKLIH, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKHUT
puMecH
46 [ToHsATHE O KOPPO3UU METAILIOB bubmiorexa HOK
pp https://m.edso0.ru/00ael278
bu6mmoreka [JOK
at IHenounpie MeTabI https://m.edso0.ru/00ael4b?2
48 OKcHibl ¥ TUAPOKCUIBI HATPUSA U bubnnoreka [JOK
KaJusg https://m.edso0.ru/00ael4b?2
49 [{ero4HO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiiime coequHEeHUS KaJIbIUA bubmiorexa HOK
o It https://m.edso0.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALI[ S

3HAHUHI



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae15e8

JKEcTKOoCTh BOIBI M CIIOCOOBI €8

bubnmoreka [JOK
52 yerparetins. PK. llpuponisie https://m.edsocl)_.[ru/Oan1886
HMCTOYHHUKHU BOJIbI CTaBPOIOIbS
53 IIpoMeKYyTOUYHASI UTOTOBAS bubmmoreka [{OK
arrecrauus https://m.edsoo.ru/00aelae8
Hpak K o
54 mgfﬁe’?)l;(qéizgjciiég(’)’g;{t ﬂi:n(;oc)bl bubnmorexa LIOK
.. Y https://m.edsoo.ru/00aelc64
eé yempanenus"_
Antomunuil . AM@oTepHbie CBOHCTBa bubnuorexa [JOK
55 _
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https:// m.edsoé.I ru/00aeld86
57 OKcuapl, THAPOKCUIBI M COJIU KeTe3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60611v1eHHe Y CUCTEMaTH3aIus
3HaAHUH
Ilpaxmuueckaa paooma Ne 7.
59 Pewenue sxkcnepumenmanvhvix 3a0au bubnuoreka [IOK
no meme «BaowxcHeuwue memasnvl u https://m.edso0.ru/00ae3de8
UX CoeOUHeHUsL
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COAEPKUT IpUMeECH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peaKIu
61 O606H36HH6 A CUCTEMAaTU3ALIU
3HaAHUHU
62 BemectBa u MaTepuaisl B
MOBCETHEBHOM KU3HH YEJIOBEKA
63 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

64 Ponb xumuu B periennu 1 bubmuoreka [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
65 PesepBHbiit ypok. O0o0IICHNE U 1 bubmoreka [IOK
cucTeMaTru3anys 3HaHUH https://m.edso0.ru/00ae4270
66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cucTeMaTru3anys 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alnsl 3HAHUI https://m.edsoo.ru/00adh33c
68 PesepBubiit ypok. O60011eHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3allnsl 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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




YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPHUAJIBIVIAYYEHUKA

» Xumus:8-riknacc:0a30BbIilypOBEHb: yUeOHUK; S -en31aHue, nepepadborantoe, 8
knace/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A. AKIuoHEpHOE
obmectBo«M3aaTenscTBOI IpocBeiieHuey;

9- knmacc: yueOHuUK Jiy1s1 001eo0pazoBarenbHbix opranuszanuii/ I'.E.
Pynsutuc, @.I'. ®enpaman — M. : «IIpocsenienue»

METOANYECKHUEMATEPUAJIBIUVIAYUYUTEJIA

Coopuukzanaunoxumuul .I1. XomueHko

MU P®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
HUHTEPHET

www.elementy.ru

www.fcior.edu.ru

www.xumuk.ru

bu6mmorexal [OKhttps://m.edsoo.ru/7f41a63


http://www.elementy.ru/
http://www.elementy.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.xumuk.ru/




	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

