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MNOACHUTEJIBHASA 3AIITMCKA

[IporpamMma MO XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHON paboueld MporpamMMmsl
BOCIIUTAHUS U ¢ YIETOM KOHIIETIIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
oOydeHHs, BOCHUTAaHUS W Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MIPEAMETHOE COZIepXKaHue,
npeaycMaTpuBaeT pacHpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazneiiaM M TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
Kau€CTBEHHbBIE XapaKTEePUCTUKU COJZIEpKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4YeHHs XUMUU Ha YPOBHE IeJiel U3ydeHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHLHOM JESTEIBHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4e0HOr 0 coJiepKaHusl.

3HaHUE XUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIIPEBPAICHUIX
SHEPTrUUd M 00 DBOJIOIMHU BEMIECTB B MPUPOJAE, O MYTSIX PEHICHUS TI00aTbHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31pPaBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayi3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYpPhl IUIHOCTH, €€ 001Iel 1 (PYHKIIMOHATHHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEU
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesiTeIhbHOCTH,
SKCIEPUMEHTAIBHBIX M HUCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBLHOM NeITeLHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYyJaroIIuXCs;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IMpeaMera, KOTOpbIA  SIBISIETCS  IMEJaroruyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUHM W HEKOTOPbIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OpraHNYECKOW XUMUHU.

CrtpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja K €€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHIN O XUMHUYECKOM
peakiuu. OO0e O5TH CUCTEMBI CTPYKTYpHO OpraHM30BaHbl MO TMPUHIUILY
MIOCJIETIOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUUECKUX IMPEICTABICHUM
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— TpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHUCCOIMAllMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTpPUBAIOTCA HAa OCHOBE AMIIUPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YpPOBHA K JpYyromy, BBINOJHSASA (YHKIMU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IOIyYEHHUS
M3Yy4aeMBbIX BEIIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABIISIONMIEH HaYy4YHOW KAPTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABL, LIEHHOCTHOIO OTHOLIECHHWS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUA B Hayke. M3ydeHue XUMUU NPOMCXOAUT C MPUBICYEHUEM
3HaHUW W3 paHee M3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalouuil Mupy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHUM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, NMPAKTHYECKOM
NESTENbHOCTH YEJIOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3amaua yd4eOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMbl XUMHYECKUX
3HaHUN — BaKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnii, B (OPMHUPOBAHUN U PA3BUTUHU MO3HABATEIbHBIX YMEHHU H
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYeHHE MPUOOPETH TaKHe LEJH, KaK:

— (opMupOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEeMaTH4YecKoe MpUOoOIleHue
OoOydJaromMxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnevyeHne yCIIOBUM, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OTbITA PA3HOOOPA3HOM MEATETHLHOCTH, TMO3HAHMUS U CAMOMNO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIMX YHHUBEPCAIbHOE 3HAYCHHE [
Pa3IUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H  €CTECTBEHHO-HAYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OIEHUBATh SIBICHUSA
OKPYKaIOLLIET0 MHUpa, HCIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIILHOCTH;

— (¢opMmupoBaHHE Yy OOy4arOmIMXCS TYMAHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUs [EHHOCTH XHUMHWYECKUX 3HAHWUW JUIS BBIPAOOTKH HSKOJIOTHYECKU
1[eIeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM MACSITENBHOCTH B IENSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHSA OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIIEro
o0y4eHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX JUJISI H3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BeecTB. [loHsTHE O MeTOomax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoOnI pa3aeiIeHUs] CMECCH.

ATOMBI W MOJEKYJBl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clioKHBbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi (opmyrna. BaleHTHOCTP aTOMOB XHWMHMUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OtHOcuTenbHAsE MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoOCBS3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYpPHBIX eIMHHI] BemiectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

Du3NYECKUe U XUMHUUECKUE SBJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINi (COeAMHEHUS, PA3IOKEHUS, 3aMeLeHuUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, paBujiaMu pabOThl B J1abopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
busnyeckux (MJIaBIEHUE BOCKA, TasHUE JIbJa, pPacTUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCTIOTOM) SIBJICHUH, HAOI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICIICTBUE CEPHOU KHUCJIOTHI C XJIOPUAOM Oapusi, pazioKeHUue THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoJeicTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3feNieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBIMIAPYBAHKE, TUCTUJUIALINS, XpoMaTorpadusi, MpoBeIeHNE OYNCTKH MOBAPEHHOM
COlii, HaAOJIOJEHWEe W  ONHWCAaHUE  PEe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3/JaHUE MOJEICH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeiimne npeacTaBuTe 1M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j€eMEHT M IPOCTOE
BelecTBo. HaxokaeHue kuciopojga B mpupoge, (GU3HYECKHMEe U XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xkucnopoga. CrocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MoAu(UKaIUs KHUCIOPOIa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — snemeHT m mnpocroe BemiecTBo. Haxoxknenue Bogopona B
npupose, ¢GU3MYECKMe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurelnb. PacTBOpBL.
HacpblleHHble M HEHACBIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 1075 BellecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpuUpoJie U B KU3HU 4yenoBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukarmus Heopranndecknx coenuHeHnid. Oxcuawl. Knaccudukanms
OKCHJIOB:  coneoOpasyrolmiue  (OCHOBHBIE, KHCJIOTHBIC, aM{(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcuymoB. @Duznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHnne okcumos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. Homenkimarypa ocHoBaHui. Duznueckne M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @uznueckue u
XMMHUYECKHE CBOMCTBa KHCIOT. Psan axktuBHoctu MetamyioB H. H. bekerona.
ITonyuyeHnne KucioT.

Comu. Homenknarypa comneil. @uznyeckue u XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenune comnen.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4ueCTBEHHOE OIPENEIICHNE COACPKAHUSA KUCIOPOAa B BO3AYyXE, MOJIYyYEHHE,
coOupaHue, paclo3HaBaHWE M M3YUYEHHUE CBOMCTB KHCIOpOJa, HAONIOJCHHE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM W YCJOBUSI BO3HUKHOBEHHUS U
ImpeKpaileHus ropeHus (Mokapa), O3HAKOMJIEHHE C O00pa3llaMd OKCHUIIOB U
OMKMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W W3YUCHUE
CBOMCTB Bojopoja (ropeHmue), B3aumonaercTsue Boaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAHKUE BHJICOMATEpHANIOB), Hab0IeHHEe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MoOJIb, HCCIEeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON pACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM JI0JIEH pacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHU
(HaTpueM ©  KanmpuuMeM) (BO3MOXHO  HMCIHOJB30BAHHE  BUJEOMATEPUATIOB),



HCCIIEIOBaHUE OOpPAa3IOB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPAaCKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U IIETOUYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO METajila JPYIMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3a/lad 10 Teme «BaxHelmume KiIacchl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoauuecknit 3axkoH u Ilepuoagmuyeckass cucremMa XHUMHYECKHX
iemMenToB J[. U. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHToB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METaJUIbl,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHIBIL.

Ilepuonnueckunit 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas u  JJIUHHONEpUOAHAas  (GOPMBI
[Iepuoanueckor cucremsl xumuueckux 3emeHToB . . Menneneesa. [lepronst
n Tpynnbl. PU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA I10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W nipaktuku. J[. 1. MenneneeB — y4y€Hbll U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl W HEMOJISIPHAS])  CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouiecchl okucaeHuss U BocCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii Ixcnepumenm:

M3y4yeHHUE OO0pa3lloB BEIIECTB METAVIOB MU HEMETAJJIOB, B3aMMOJICHCTBHE
TUIPOKCHIA LMHKA C pPAacTBOPAMU KHUCJIOT M IIEJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUM
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHUS).

Meosicnpeomemmnule cea3u



Peamu3anus MeXNpeIMETHBIX CBA3CH IPU U3YYEHHH XMMHMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHUM, SIBIIFOLIUXCS CUCTEMHBIMU JJIS1 OTIAEIBHBIX MIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4YHBIM (DakT, rUIoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKALMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
W30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€37b1, COMHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOAIBI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CtpoeHne aTromMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KaIbIUid MU HX
COCMHEHUN B COOTBETCTBUM C TIOJOXKEHHUEM 3JIEMEHTOB B llepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaius 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Krnaccudukanuss XuMUYecKuX peakiuid Mo pa3iudyHbIM Mpu3HaKaM (110 YHCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(QexTy, Mo
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KAaTaau3aTopa). DK30- U IHAOTEPMHUUYECKUE PEAKLIUN, TEPMOXUMHUUYECKUE
yYpaBHEHHUS.

[lonsitue 0 ckopocTu XuMu4eckol peakiuu. [loHarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M T€TePOTreHHBIX
peakuusx. [lonstue o katanuse. [loHATHE 0 XMMHUUYECKOM paBHOBeCHU. DAKTOPBIL,
BIUSIOIIME HA CKOPOCTh XHMHUYECKOW PpEAaKUMU M TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS.

OKHUCITUTETHPHO-BOCCTAHOBUTENBHBIC  PEAKIUM,  JJICEKTPOHHBIN  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocrasneHue YPaBHEHHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMALMN BEUIECTB C PA3JIMYHBIMH BUIAMHU
xuMHuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U claOble 3JEKTPOIUTHI.

Peakuiun noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUSI pEeaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAllEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJi€ll B CBeTE TMpPEACTaBICHUNH 00 DICKTPOIUTHICCKOM
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M ajiMasza), CJIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCMMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JICUCTBUSI PA3JIMYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIEU
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTEpPUAJIOB), IPOBEJCHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX — TPU3HAKK  NPOTEKAaHUS  PEeaKkluil  HMOHHOro  OoOMeHa
(oOpa3oBaHue oOcajika, BBIJICICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
(ropeHue, peakuuu pa3ioXKEHHUs, COCAUHEHHS), PACIIOZHABAHNE HEOPraHMYECKUX
BEIIECTB C IIOMOILIBK) KAYECTBEHHBIX pPEAKLUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmiast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (uU3NMYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha IpPUMEPE  XJIOpa
(B3auMOZICCTBHE C MeTaUlaMHu, HEMeTaylaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOWMCTBA, MOJy4YEHHE, NMpUMEHEHue. JleicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBEeKa. BaxkHenmue XJIOpUAbl U UX
HAaXO0XKJICHHE B IPUPOLE.

OOmast xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCcoOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOICTBa
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMKA KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOEHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kuciora, (u3Myeckue W XUMUYECKue CBoiWcTBa (0OImue Kak
OpeJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE Peakiui,
JeXallie B OCHOBE MPOMBIIIEHHOIO Cloco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCAOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha



cynab(dar-uodH. HaxoxxneHue cepbl U €€ COCIMHEHHA B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEW Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapAaKTEPHBIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
(du3nuecKre U XMMUYECKUE CBOMCTBA, MONyYeHue U npuMenenue. Colm aMMOHHS,
uX pu3NUECKre U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKkrue U XUMHUYECKUE
cBoiicTBa (0OImME Kak TMPEACTAaBUTENsl Kiacca KHUCIOT W crnenuduyecKue).
Hcnonb3oBaHue HUTPATOB U COJieH AaMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIel Cpejibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIIW, 3arpsS3HEHHE BO3MyXa, MOYBBI W BomoéMoOB). Docdop,
aloTponHbeie Moaudukanuu Qocdopa, GumUeckue M XUMUYECKHME CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kucnora, GU3HIECKUE M XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIBHBIX YA0OPEHUI.

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALUKA, PACHPOCTpAaHEHHWE B TMpUPOJE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouusi. Kpyrosopot yriepoaa B mpupoge. Okcuasl yriepojaa, ux
duznueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJIyYCHUE W TPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100aqbHOrO TMOTEIUICHUS KJIMMara, MapHUKOBBIN
addexr. YroapHas KucioTa U €€ conM, uX (GU3NUECKHe U XMMHUECKHE CBOWCTRA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TaHOJI, TNINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI WX TepepaboTku (OeH3UH), UX pPOJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOrMYECKU BaKHBIX BELIECTBAX: JKHUpaX, O€NKax, yriieBojax — U Ux
pojii B JKM3HHM YENOBEKA. MaTepHallbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHus B mpupoge. OOmiue mnpeacraBiieHus 00
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKAThl, KX UCIOJIb30BAHHE B
OBITYy, B TIPOMBINUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJlOT€HOB M HUX COEAUWHEHHM (BO3MOXKHO HCHOJB30BAaHUE BHUJIEOMATEPUATIOR),
O3HaKOMJICHHE C oOOpa3mamMu XJIOPHIOB (TJIOT€HUJOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMU  (BOSMOXXHO  MCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUs caxapa MoJ JACUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, HW3y4YEHHE XHUMHUYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluu Ha cyibdar-
WOH W HaOJIOJeHWE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiictBaMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), o0Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHH, MOITyUICHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOWCTB aMMMaKa, IPOBEJICHUE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUyEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YECHUE MoOZeNnen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aACOpPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOUCTBOM MPOTHBOrasa, MojydeHue, COOUpaHue, pacrno3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-MOHBl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOW TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTATbHBIX
3a1a4 1o TeMe «BaxxHeunmme HeMETAIUTbI U UX COEAUHEHUSD).

MeTa/iibl 1 MX COeAMHEHUA

OO61mast XxapakTepUCTUKA XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYeCKHX dieMeHtoB /[l WM.
MenneneeBa u cTpoeHuss aToMoB. CTpoeHHE METaJIoB. MeTrauinueckas CBsI3b U
METAUIMYECKAs] ~ KpHUCTa/UIMuecKass  pemérka.  DJIEKTPOXUMUUYECKUU  psij
HanpspKeHu MetaioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl ToNiydeHHus MeTayuioB. [loHATHE O KOPPO3MM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3ud. CriaBbel (CTalb, YYryH, AIOPATFOMUHHIM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[Hlenounsie MeTalIbl: nojioxkeHue B [lepuognyeckoil cucreMe XUMHUYECKHUX
sanementoB . V. MeHzaeneeBa, CTpOEHHME UX aTOMOB, HaXOXJICHUE B MPHUPOJE.
Ou3NYecKre U XUMHYECKHE CBOMCTBA (HAa mpuMepe HaTpusa U Kanusi). OKCUIbI U



TUJIPOKCHABI HATpusa W Kanus. [lpumeHeHue MIEeNTOYHbIX METaNIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHus
U Kanblua. Baxuelinve coequHEHUs KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckor cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U coiu xkene3a (1) u xxene3a
(IIT), ux cocTaB, CBOWMCTBA U MOTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMd METaJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOR),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajablUs, aJTIOMUHUS, I[IUHKA, JKeje3a
(IT) u xene3a (III), meau (II), HabmrOACHNE W ONMUCAHUE TIPOIECCOB OKPALTUBAHUS
JJaMEHU WOHAMU HaTpusl, Kalusg U Kaiblusig (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBAaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJPOKCUJA LINHKA, pEHIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 Teme «BaxkHeimue
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KRawInas cpeaa

BemectBa U marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoMIew cpeipl (MpenesibHas J0mycThUMast
KOHIIeHTpaius BemecTs, nanee — [1JIK). Pons xumuu B perieHun 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuaioB (CTEKJIO, CIUIABbl METAUIOB, MOJIMMEPHBIE
MaTrepuasbl).

Mesicnpeomemmuoie céasu



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O IINKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIEe MOHATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliW3, CHUHTE3, KiIaccudukanus, MEePUOJUYHOCTb, HaOIIOIEHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJENb, SIBICHUE, ITaPHUKOBBIN
s ek, TeXHOIOT U, MaTepHaIbl.

®u3nka: Marepus, aToM, O3JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, IPOBOIJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAILINYECKas
peméTka, CriaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/b1, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, Omochepa, sKOCHCTEMa, MHHEpPAIbHBIC
yA00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOAIbI,
ITOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOYy4eHHsS] XUMUU B €AUHCTBE Y4EOHOH H
BOCIIUTATEJILHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKAMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU B
oOliecTBe MNpaBWiIaMU M HOpPMAaMHU IMOBEJACHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMAIN3ALIMN 00 yJarOIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXAIOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBAaTbCS  CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUUd U
paclIUpeHue OMbITa AEATENBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMAaHUA 3HAYCHUS XUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABIEHUs O COLUMAIbHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIIEIOBAaTENbCKOM,  TBOPYECKOM M JAPYrUX  BUOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, TI103HABATENIbHBIX 3374, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIOHUMAHUIO
U B3aMMOIIOMOIIM B TMPOIECCe 3TOH Y4EeOHOW MAEsITENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON pEeakluH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBILIIOIIME
OCHOBY IJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
IIPUPOJHOU CPENOU, O POJIU XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIIOaeMbIX TMPOIIECCOB W SIBJICHHIA,
NO03HABaTEIbHOW, MH(OPMAILIMOHHON M YMUTATENbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHMIO, MIPOEKTHOW M  HCCIEI0BATEIbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEIACTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBusl O€30MACHOCTA TIPU  OOpaIlllEHUU C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3y4EHHUI0 TTpodeccuil u Tpyaa pa3iuyHOro poja,
YBOXEHUE K TPYAy M pPE3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs MpPEIMETHBIX 3HAaHUU 1O XMMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XWMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
ycIleuHoi npodeccuoHaNbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

AKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0pPOBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBuJ1 6€30MaCHOT0 MOBEACHUS MPH padbOTE C BEIIECTBAMH, a TAKKE B CUTYaIHsIX,
YIrPOXKAIOLIMX 3I0POBBIO U KU3HU JIIO/CH;

CIIOCOOHOCTH MPHUMEHSATh 3HAHUS, MOJydyaeMble NMPU U3YYEHUU XUMUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHHUS TIJIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTe MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
9KOJIOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yibTaTOB BBIIEISAIOT 3HAYUMBIE JUIA
dbopMHUpOBaHUS MHUPOBO33PECHUSI OOIIECHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, (PAKT, cUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOpble
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeAMEeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHWM U3 3TUX NpPEeaIMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHOU



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOU
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMHM), HCIIOIH30BATh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUUYECKUE pACCYXACHUS (MHIYKTUBHbBIC, NEAYKTHUBHbIC, 10 aHAJIOTHUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa30BBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUH MOJIEJIbHBIC TTPE/ICTABIICHUS —
XUMUYECKUW 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUecKas (QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — MPU pelIeHUU y4eOHO-TT03HABATENbHBIX 331a4, C YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUM BBIABISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBIX MPOIECCaX U SIBJICHUSX.

ba3oBble ucciiegoBarebCKue 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUI;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
VUCHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yJibTar, POpMYIUpPOBaTH 00OOIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbBIX BUAOB U (HOPM NPEICTABICHUS, MOJY4aeMyI0 M3 Pa3HBIX UCTOYHHKOB
(HaydyHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHbIE METOJBI U 3alpOoChl MPU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOTO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTW  HMCMOJIb30BaHUSI ~MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMABbHYIO (DOpMY IpeicTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh peEIlacMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu hopMamu rpaduKu U X KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce y4yeOHOH U
UCCIICIOBATENHCKON ACATEIBHOCTH WH(OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYKAIOIIeH MNpUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B Xoie auajgora W (Wiau) JAUCKYCCHH) IIO
CyIIecTBy  OOCyXaaemMol  Tembl, (OPMYIHpPOBaTH CBOM  MPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHHOU
NEATeTbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTAIUIO
PE3yJIbTATOB BBIMOJHEHUS XUMUUYECKOTO KCIEpUMEHTa (J1ab0paTOPHOTO OIMbITA,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIENOBATEIIbCKOM  JIEITEIbHOCTH  TPU  pElIeHUU
BO3HUKAIONIMX TMPOOJIEeM HAa OCHOBE Yy4éTa OOILIMX MHTEPECOB M COIJIACOBAHUS
no3uiuii (0OCyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICUCTBUM, OIIPEIEJIEHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIE YHMBeEpcalbHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSTENBLHO OIPEACNIiTh LEeIH JeATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesSATeIbHOCTD, BBIOMpaTh Hanbojee 3 (HEKTUBHBIE CIIOCOOBI PEeIIeHUs YUeOHBIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTHUPOBATH
IIPEJIOKEHHBIA  QJITOPUTM JCHUCTBUUA IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYE€HUSI HOBBIX 3HAHW 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJIaraeMble B YCIOBUH 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3YJbTAaTOB 110 OCBOCHHIO 0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOIO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4dyHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neicTBui, crnenupuUeckue I TMPEAMETHOM o00yacTh  «XUMHS», BHUIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIINXCS YMEHUM:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMUYECKOTO AJIEMEHTA B COSUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIMs peaKui: peakiuu
COCMHEHMS, PEAKIHH PA3JIOKCHUS, PEAKUHH 3aMCIICHUS, PEAKINU
oOMeEHa, HK30- U PHJIOTEPMHUUECKHE PEaKIINH, TEIJIOBOM 3 EKT peakiuu,
AIpO aTroMa, HJIEKTPOHHBIM CIIOM aToMma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS M HEMOJSIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAaccoBasl JOJIs BELIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIONB30BaTh XWMHMUYECKYI0O CHUMBOJIMKY JJIi COCTaBlieHUus (opmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHIA;

e ONpeEACNITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHb  OKHCJCHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOHW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbicn Ilepuomgmueckoro 3akona J[. WM. Menngeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSAHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

e ONHUCHIBATH M XapakTepus3oBaTh Ta0aMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIE TEPUOJbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U PACIpeAeNICHHE UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKas OMUCAHUE TTPUMEpPaMU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSI XHUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYK) MAacChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMMHUYECKOro »JJieMeHTa 1o (dopmyre
COEIMHEHUS, MACCOBYIO JIOJI0 BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIINU;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTeMaTH3aluio, KiIacCU(PHUKaIIUIO,
BBISIBIICHUE MPUYUMHHO-CJICICTBEHHBIX CBA3EU — JJISI U3Y4YCHUS CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeA0BaTh  IpaBWJaM  MOJb30BAHUS  XUMHUYECKOM  MOCYIOM W
7a0bopaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaM oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpOAa U KHUCIOPOJA), NPUTOTOBICHHUIO
PacTBOPOB C OIPEIECIEHHONM MAaCCOBOM JOJEW PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBaTh M MPOBOJAWTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILETOYEH U KUCIOT C NOMOILIBIO MHIUKATOPOB
(mrakmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xonIty oOydenus B 9 kiacce mpeaMeTHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxkaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklmsi, XUMUYECKasi CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJib, MOJIApHBIA  O0BEM,  pPacTBOpP,  DJIEKTPOJUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALNS, PEaKIUd HOHHOIO
oOMEHa, KaTrajlu3aTrop, XUMHUYECKOE pAaBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEaKIUu, MPEACIbHO JIOMyCTUMAs
koHueHTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJIeHHS (OpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OINPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeneNEHHOMY KJIacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKOH
CBS3M (KOBAJICHTHAsl, WOHHAs, MeETAJUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps/l MOHA M0 XUMUYECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaxX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTh cmbicn llepumoamueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPUPOBaTh €ro IOHHWMAaHUE: OIKCHIBATh U XapaKTEpU30BaTh
Tabauunyo ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y u «mobodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaUYEHUS, KOTOpble MMEIOTCA B MEPUOJUYECKOM Tabimuue, cC
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenielieHue HMX 1O JJCKTPOHHBIM CJII0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB AJIEMEHTOB M MX COCIMHEHUU B
MpEAEIaxX MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, MO0 U3MEHEHHUIO CTEIICHEH OKHCICHHS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKHe XUMHUUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJISATh YPAaBHEHUSI DJIEKTPOJIUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIINi
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIUKCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MacChl
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbIM 000pyIOBaHHWEM, a TakKe TpaBwia oOparieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTA — aHAJIM3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBHISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIUH, eCTCCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, JKCICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon.IlonaTtue o kucmorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTre 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKUCIUTETBHO 8 bubmorexa HOK
' https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIUU
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl

| IIpeameT xumun. Poib XuMHH B )KU3HU | bubmmoreka LIOK
yeJioBeKka. 1elia U BelecTna https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [Tonarue o MeTomax MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 | bubmmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITocoOBI | bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

5 «Pa3genenne cmeceit (Ha mpumepe 1 1 brbmorexa OK

A ! L8 HpumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6bc

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bubmotexa [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTeie 1 ClnoXKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1

https://m.edsoo.ru/ff0d2d50




3aKOH IOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.ru/ff0d2eac
ATOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmotexa [JOK
Mousnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycIoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEaAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUsI MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTna, Macchbl
17 BEIIECTBA 110 YPaBHEHUSAIM XUMUUYECKUX bubmmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccuukanuss XUMUIECKUX PeaKIuii
18 (coenuHeHus, pa3IoKEHUS bubmiorexa LTOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBI1-
19 SHITUKJIONEAUCT 0606y €HUE U Bubmioreia TOK
" ARET. ADODI https:/m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUU
20 Kontposnbsnas pabora Nel o reme bubmuorexa IIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6mmorexa LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

22
KACIOPOAA (PEAKIIHIT OKCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI oTydeHus! KUCIopo/a B
23 nabopaToOpUU U MPOMBIIIJICHHOCTH brbmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKkT XuMuIecKou
24 peakiuu, MOHATHE O bubmmoreka [IOK
TEPMOXUMUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKLUIX
TommuBo (HEQTH, YroJib U METaH).
(egts, yr ) BuGnotexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue Kuciopozaa bubmmorexa [IOK
' P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE ero CBOMCTB»
7 Bonopon — 35eMeHT u mpoctoe bubmmoreka [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bojiopoaa. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonaTHEe 0 KUCTOTaX U COJIAX brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHSI BOIOPO/IA B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas paborta Ne 4 mo reme
bu6moreka [JOK
31 «ITonyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42




MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIMYECTBa
33 eIecTBa ra3a Mo €ro M3BECTHOM bromiorexa LIOK
B
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIH 00BEMY
Beraucienust 00bEMOB Ta30B 1Mo
34 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHa bubmorera TIOK
ypag peaitiii 1 https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3nyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKATOPaX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHbBIE
37 u HI;HaCBIpeHHBII; aCTBOPBI MH:ICCOBaH bubmorexa [OK
n PacTBOpHI. https://m.edsoo.ru/ff0d5b40
JIOJIs BEI[ECTBA B pacTBOPE
[IpakTueckas padorta Ne 5 mo teme
13 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OINPEEIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsnas padora Ne2 o teme bubmuotexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTa, KJIaccu(puKaus, bubmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMU4eCKue CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: coCTaB, Kiaccuduranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonyuyenune u XUMUYECKUE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHU4YECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [JOK
46 CIOCOOBI TTOTYYCHUS, XUMHUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padorta Ne 6. Perenue
A7 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enernueckast CBsI3b MEXIY KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0meHne u cucTeMaTH3aIus 3HaHUN
- a https://m.edsoo.ru/00ad9cb2
KonTtponpsnas padora Ne3 mo reme
" bubmotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9e1a
COEIMHEHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
bubmioreka [IOK
51 XUMHYECKUX 31eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoguyeckas cucremMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHaeneeBa
bubmotexa [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 3JeMeHTOB [lepronnueckoi
https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTrO
56 3JIEMEHTA IO €ro MOJIOXKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTHS HAyKH U nipakTuku. Jl. W. bubmmorexa [IOK
MenpaeneeB — y4€HBIi, ITeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
53 DJIEKTPOOTPUIATEIILHOCTh ATOMOB bubmotexa [JOK
XUMHWYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
39 VoHas xumuteckas cAsh https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XUMHU4YECKast bubmmoteka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosnsipHast XMMUY ecKas bu6mmoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorera TIOK
https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmoteka [JOK
64 OKHCIHTEIN U BOCCTAHOBHUTEIHN
https://m.edsoo.ru/00adb076
65 KonTtponbsnas padora Ned o teme bubmotexa [JOK




«CtpoeHue atoma. XMMHUYECKas CBSA3b)»

https://m.edsoo.ru/00adb486

66 PesepBHbIii ypok. O6001IeHNE 1 | bubmmorexa [IOK
CHCTEMaTH3aIus 3HAaHUM https://m.edsoo.ru/00adb33¢
67 PesepBHbIii ypok. O6001mIeHNE 1 1 bubmotexa [JOK
cHUcTeMAaTH3alusg 3HaHUHU https://m.edso0.ru/00ad9cb2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHCTEMAaTHU3aLUs 3HAHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer
0 e padoThbI

KoHTpoabHBbI

IMpakTnyeckn
e padoThbI

Jara
H3Y4YeHU
s

JJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIC PeCypchl

[Tepuognueckuit
3aKOH.
[Tepuognueckas
cucrema
XUMHUYECKUX
anemenToB /J[. U.
MenneneeBa

bu6mmoteka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEpPHOCTH B
U3MEHEHUU CBOMCTB
XUMHYECKUX
3JIEMEHTOB MEPBBIX
TPEX MEPUOIOB

bub6moreka I{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

bub6moreka [{OK https://m.edsoo.ru/00adb7e2

Buaber xummnyeckoi
CBSI3U M THUIIBI
KPUCTAIITUYECKUX
peLIETOK

but6mmoreka I{OK https://m.edsoo.ru/00adbac6

KonTtponbshas pabora
Nel mo Teme
«IloBTOpEHUE N
yriyOaeHne 3HaHUH

https://resh.edu.ru/?ysclid=m0Obxfbhekv498802913




OCHOBHBIX Pa3/IeIoB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHUYCCKUX
peakiui mo
pa3iIn4YHbIM
INpHU3HaAKaM

bu6moreka I{OK https:/m.edsoo.ru/00adbcb0

ITonsiTHe 0 ckopocTn
XUMHYECKON
peakuuu. [lonsarue o
TOMOT'€HHBIX U
reTepOr eHHBIX
peakuuax

bubmuoreka IIOK https://m.edsoo.ru/00adbe9a

ITonstue o
XUMHUYECKOM
PaBHOBECHH.
®daxkTopsl,
BJIUSIONINE Ha
CKOpOCTh
XUMHUYECKOM
peakiuu u
ITOJIOKECHUE
XUMHYECKOT0
paBHOBECHS

but6moreka [{OK https://m.edsoo.ru/00adc28c

OKUCIIUTEIBLHO-
BOCCTAHOBUTEIbHBIE
peakuuu

bubmuoreka IIOK https://m.edsoo.ru/00adcade

10

Teopus
AIEKTPOIUTHYECKOU

bubmoTeka I{OK https:/m.edsoo.ru/00adcd68




JIUCCOLIMALINH.
CuibHbIE U ci1a0ble
ANEKTPOTHTHI

11

HNonHble ypaBHEHUS
peakiui

bub6moreka IIOK https://m.edsoo.ru/00add448

12

XUMHYECKHE
CBOICTBA KHCIIOT U
OCHOBAaHHUM B CBETE
IIpeJCTaBIeHUN 00
JNEKTPOIUTUIECKOMN
JIFCCOLMAIN

bu6mmoreka [{OK https://m.edsoo.ru/00add5d8

13

XUMHUYECKHE
CBOICTBA coJicii B
CBETE
MPEICTaBICHUH 00
AIEKTPOIUTHYECKOU
JIFICCOLM AN

bubmoTeka [{OK https:/m.edsoo.ru/00add8b2

14

[Tonsarue o
TUAPOIIN3E COJIEH

bu6moreka I{OK https://m.edsoo.ru/00add9d4

15

0O06001EeHue u
CUCTEMATHU3ALIHS
3HAHUHU

but6imoreka I{OK https:/m.edsoo.ru/00addd12

16

[IpakTueckas
paborta Ne 1.
«Pemenune
9KCITEPUMEH TAJTbHBIX
3a7a4»

bubmuoreka LIOK https://m.edsoo.ru/00addbfa

17

KontponsHas pabora
Ne2 o Teme

bubmoTeka I{OK https:/m.edsoo.ru/00addecO




«ONEKTPOIUTHYECKA
s AMCCOLUALUS.
XuMHYECKHe
peakuuu B
pacTBOpax»

18

OOmas
XapaKTepUCTHKA
raJoreHoB.
XUMHUYECKHE
CBOICTBA Ha
npuMepe xjopa

but6imoreka I{OK https:/m.edsoo.ru/00addfe2

19

XJI0pOBOJIOPO/I.
CoJstHas KUCIIOTa,
XUMHUYCCKHEC
CBOMCTBA,
IIOIy4YEHUE,
IIPUMEHEHUE

bubmuoreka IIOK https://m.edsoo.ru/00ade104

20

[IpakTueckas
pabota Ne 2 o Teme
«ITonyyenue
COJIIHOM KU CJIOTHI,
U3y4EeHUE €€
CBOMCTBY

bu6mmoreka I{OK https://m.edsoo.ru/00ade348

21

Bremaucnenns 1o
YpaBHEHUSIM
XUMHUYECKUX
peakiui, eciim OguH
W3 PEareHToB J1aH B
H30BITKE

bubmuoreka IIOK https:/m.edsoo.ru/00ade488




22

OO6mmas
XapaKTepUCTHKA
sneMeHToB VIA-
TPYIIIBI

bu6mmoreka [JOK https://m.edsoo.ru/00ade64a

23

AJIOTpPOIHbBIE
MOJU(HUKAIINH CEPHI.
Haxoxnenue cepsl u
e€ cCoeIMHEHUI B
MpUPOJIE.
XUMHUYECKHE
CBOMCTBA CEPhI

but6imoreka I{OK https:/m.edsoo.ru/00ade64a

24

CepoBonopon,
CTpOCHHE,
¢buznyeckue u
XUMUYECKUE
CBOMCTBA

bubmuoreka IIOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas kucinora,
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA,
IpUMEHEHUE

bu6mmoreka I{OK https:/m.edsoo.ru/00adea28

26

XUMHYECKHUE
peaxuuu, JexKaIme B
OCHOBE
MIPOMBITIIICHHOT'O
crioco0a Noy4yeHust
CEPHOM KUCIIOTHI.
XUMHUYECKOE

bubmuoreka LIOK https://m.edsoo.ru/00adec8a




3arpsA3HEeHUE
OKPYXaroIIenl cpesbl
COCIMHEHUSIMU CEPBI

27

Brmaucnenne
MacCOBOH JOJH
BbIXOJa IMPOAYKTa
peakuuu

but6mmoreka I{OK https:/m.edsoo.ru/00adec8a

28

Oobuas
XapaKTepUCTUKA
aseMeHToB VA-
rpynnsl. A3or,
pacnpocTpaHeHueE B
IpUpoJIe,
¢buznyeckue u
XUMHUYECKUE
CBOICTBA

bubmuoreka IIOK https://m.edsoo.ru/00adeea6

29

AMMHak, ero
¢buznyeckue u
XUMHUYECKH e
CBOMCTBA,
HOJTy4eHue U
IpPUMEHEHUE

but6mmoreka I{OK https:/m.edsoo.ru/00adf004

30

[IpakTueckas
pabota Ne 3 o Teme
«[Tonyuenue
aMMUaKa, u3yueHue
€ro CBOMCTB»

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

31

A30THag Kuciora, eé

¢buznyeckue u

bubmoTeka I{OK https:/m.edsoo.ru/00adf306




XUMUYECKHE
CBOICTBa

32

Hcnone3oBanue
HUTPATOB U COJIEU
aMMOHUS B KQUeCTBE
MUHEpaJIbHBIX
yIOOpEeHMIA.
XUMHUYECKOEe
3arps3HeHue
OKpY’KaroIen cpesibl
COCIMHEHUSIMM a30Ta

but6moreka I{OK https:/m.edsoo.ru/00adf518

33

®dochop. Oxeun
docdopa (V) u
dbocdopHas kucnora,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4YeHue

bubmuoreka LIOK https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
dbocdaror B
KayecTBe
MUHEpaJIbHBIX
YOO PEeHHIA.
3arpsizHeHUe
IPUPOTHON CpesIb
¢dbocdaramu

bub6mmoreka I{OK https:/m.edsoo.ru/00adfc20

35

VYrnepon,
pacrpocTpaHeHHe B
pupoJe,

bu6moreka IIOK https://m.edsoo.ru/00adfd9c




¢buznyeckue u
XUMUYECKUE
CBOMCTBA

36

Oxkcuasl yraepoja,
ux (puznyeckue u
XUMHUYECKUE
CBOICTBA.
DKOJIOTUYECKHE
pOOJIEMBI,
CBSI3aHHBIE C
OKCHUJIOM yTJIepoja
Iv)

but6mmoreka I{OK https://m.edsoo.ru/00adfebe

37

VYrospHas KUCIIOTA U
e€ colm

bubmuoreka IIOK https://m.edsoo.ru/00ae006¢

38

IIpakTudeckas
pabota Ne 4 o Teme
"Ilonyuenue
YTJIEKUCIIOTo rasa.
KauecTBennas
peaxkuus Ha
KapOoHaT-uoH"

but6moreka [{OK https:/m.edsoo.ru/00ae027¢

39

[IepBoHauasbHbBIE
TOHATHS 00
OpraHUYECKUX
BEILIECTBAX KAK O
COEIMHEHUSIX

yriepona

bubmuoreka IIOK https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COEIMHEHHUS

bubmoTeka [{OK https://m.edsoo.ru/00ae080a




41

[IpakTueckas
pabora Ne 5.
Pewenne
JKCIIEPUMEH TAJIbHBIX
3a7a4 1o TeMe
«Baxuenmue
HEMETaJUIbl U KX
COEIMHEHUSD)

bubmoteka I{OK https:/m.edsoo.ru/00ae0bf2

42

KonTponwsHas pabora
Ne3 o Teme
«Baxwueiimmue
HEMeTaJlIbl U UX
COCIIMHECHUS

bu6mmoreka I{OK https:/m.edsoo.ru/00ae0el8

43

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
DJIEMEHTOB —
METaJJIOB.
Merannnueckas
CBSI3b U
MeTaJUIM4YecKast
KpUCTaJUIMYecKas
peeérka.
dusnueckne
CBOI1CTBa METAJLJIOB

bu6moreka [{OK https://m.edsoo.ru/00ae103e

44

XUMHUECKUE
CBOICTBA METaJJIOB.
DNEKTPOXUMUYECKUM
pAA HaNpsHKEHUI

bu6mmoreka [{OK https://m.edsoo.ru/00ael156




METaJlJIOB

45

OO611e cuoco0bl
TTOJTYICHHUSI
meTtaiuioB. CINIaBhI.
Brmaucnenns 1o
YPaBHCHHSIM
XUMHUYECKUX
peakiui, eciu OguH
U3 pEareHTOB
COJIEP)KUT MPUMECH

but6mmoreka I{OK https:/m.edsoo.ru/00ael156

46

[TonsTe 0 KOppo3un
METAJLJIOB

bubmuoreka IIOK https:/m.edsoo.ru/00ae1278

47

IllenouHbIe METAILIBI

bubmoteka L{OK https:/m.edsoo.ru/00ae14b2

48

Okcuasl 1
TUAPOKCUIBI HATPUS
U KaJus

bu6muoreka I{OK https://m.edsoo.ru/00ae14b2

49

IllemouHO3EMENbLHBIC
MeTaJUIbI — KaJIbIIUH
U MarHuu

bu6mmoreka I{OK https:/m.edsoo.ru/00ae15e8

50

Baxxueiimue
COEIMHEHNS KaJblIUs

bu6mmoteka I{OK https://m.edsoo.ru/00ael15e8

51

0O06001EeHue u
CUCTEMATHU3ALHS
3HAaHUH

https://resh.edu.ru/?ysclid=m0bxfbhekv49880291
3

52

JKéctkocTh BOIBI U
CII0COOEI €€
YCTpaHCHHS

bubmuoreka IIOK https://m.edsoo.ru/00ae 1886

53

[IpakTueckas

bubmoTeka I{OK https://m.edsoo.ru/00ae1ae8




pabota Ne 6 mo Teme
"YKEcTKOoCTh BOABI U
METOJHI €€
ycTpaHeHus "

54

AroMUHUHT

bu6moreka I{OK https://m.edsoo.ru/00aelc64

55

AmpoTtepHbIe
CBOMCTBA OKCHIa U
TUIPOKCUAA

bu6moreka [{OK https://m.edsoo.ru/00ae 1c64

56

Keneso

but6imoreka I{OK https:/m.edsoo.ru/00ae 1d86

57

Oxcumanl,
TUJIPOKCHIIBI U COJTU
xenesa (I1) u xxenesza
(11D)

bubmuoreka IIOK https://m.edsoo.ru/00ae35e6

58

O0600111€H1E U
CHUCTEMATHU3AIIU
3HAaHUH

https://resh.edu.ru/?ysclid=m0bxfbhekv49880291
3

59

[IpakTueckas
paborta Ne 7.
Peuwenne
3KCIIEPUMEH TAJIbHBIX
3a7a4 Mo TeMe
«Baxuenmune
METaJUIbl U UX
COEIMHEHUSD)

bubmmoteka I{OK https://m.edsoo.ru/00ae3de8

60

Brraucnenus 1o
ypaBHEHUSIM
XUMHYECKUX
peakiuii, eciiv oJIuH
W3 PEAreHTOB JaH B

bu6moreka [{OK https://m.edsoo.ru/00ae 1750




HU30BITKE UJIH
COJICP)KUT MPUMECH.
Breraucnenus
MacCOBOH J0JIN
BBIXOZa IPOJYKTa
peakuuu

61

0O06001IeHne u
cCUCTEMaTHU3aIUA
3HaHUHU

https://resh.edu.ru/?ysclid=m0bxfbhekv49880291
3

62

KonTtponbpHas pabora
Ned o Teme
«Baxwueiimme
METAJIJIbl M UX
COCIUHCHUS

https://resh.edu.ru/?ysclid=m0bxfbhekv49880291
3

63

BemectBa u
MaTepualbl B
TTOBCETHEBHOMN
JKU3HH YeJIoBeKa

bu6morexa IHOK https://m.edsoo.ru/00ae3£50

64

XUMHYECKOE
3arpA3HEHNE
OKPY’KaIOILIEH Cpebl

bu6mmoreka [{OK https://m.edsoo.ru/00ae4270

65

Poapb xumum B
peuieHuu
9KOJIOTHY ECKUX
poosIemM

bu6mmoreka I{OK https:/m.edsoo.ru/00ae4270

66

Pe3epBHbIN ypOK.
O600mmenue n
CHCTEMaTH3aIUS
3HAHUM

bu6moreka I{OK https://m.edsoo.ru/00ae0d0a




67

Pe3epBHbIN ypOK.

0O06001IeHue u
CHCTEMATH3AIHS
3HAaHUH

bu6mmoreka [{OK https://m.edsoo.ru/00adb33¢

68

Pe3epBHbIN ypoK.

0O06001IeHne U
CHUCTEMAaTHU3aIUA
3HAaHUH

but6mmoreka I{OK https:/m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO

YACOB I1O
ITPOTPAMME

68




YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 6-¢ u3aanue, nepepadorannoe, 8 kimacce/ I'abpuensa O.C., OctpoymoB
N.T'., CnagxoB C.A. Akimonepuoe oomectBo «M3znarensctBo «IIpocserierHues
» Xumus: 9-# kinacc: 6a30BbIN YpOBEHB: YUEOHUK; 6-¢ u3ganue, nepepadorannoe, 9 kinacc/ I'abpuensn O.C., OctpoymoB

N.T'., CnaakoB C.A. AkimmonepHoe o61iectBo «M3narensctBo «IIpocBeiienney

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Metoanueckoe nmocodue/I"abpuensu O.C AkirmonepHoe o01ecTBo n3aaTenbcTBo "IIpocBenienue"

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

POIII, unTtepuer caiit "Uudoypok", mudposas nadoparopus " Touka pocra"
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