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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE coJiepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUN HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBICHUN 00 DIIEKTPOJIUTHUECKOW JTUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHune XUMHHU MOPOUCXOAUT C MPHUBJICUYCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yueHWW XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHWA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TpaBWJI Oe30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue ycioBUN, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYAOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOmUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XMUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aK0H COXpaHCHHS MacChl BellecTB. XuUMUueckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX peaKIuii (COeqUHEHHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaaMu paboThl B 1abopaTopuu U
npuémMaMu obOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHHEM, U3YUYCHHE U OINHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE Mella ¢ KUCIIOTOM) SBJIICHUH, HAOIIOACHUE U
ONHMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3aumMoAeHCTBUE Xkese3a ¢ pactBopoM coiu meau (I0),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpoBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HAOJIOJICHUE W  ONHKCAaHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHUE MOJEICH MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEakuuu. TOIIMBO: yroib M MeETaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupose M B KHU3HM 4enoBeka. KpyroBopoT Boabl B IPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknarypa okcupoB. ®Pusnueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucnot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mmokapa), O3HAKOMJICHHME C oO0pa3laMu OKCHIAOB U
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HAOIIONCHHE OOpa3IloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE BUIEOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUWd HEUTpadu3alyH, MOJyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BaxkHellue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenaeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. l[lonsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIie 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cucrtembl xumuueckux 3nneMeHToB . 1. Menneneesa. Ilepuoas
U rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB MEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl . M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKU X
3JIEMEHTOB JJIA pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOM CBSI3H. THIIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lonaTue o xumuueckom paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTENBHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (AKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJien
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCJICHHWE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETAUIaMH, IIeJiouyaMH). XJIOPOBOJIOPO/I.
ConsiHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (HU3NYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYEeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUecCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenune cepHoil KUCI0Thl. COJM CEPHOUM KUCIIOThI, KAUECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKAIOIIel Cpelibl COSIMHCHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKHIE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TMpuUpose, (U3MYECKHEe W XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100aJbHOTO TMOTEIJICHUS KIMMAaTa, TMapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPTrAaHUYECKHUX BEIIECTBAX KaK O COEAUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mpupoje. OOmue mnpeacTtaBieHus 00
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM )KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NIECKUE M XUMHUUYECKHE CBOICTBa
raJjjoreHOoB M UX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIOICHUE TIpoIlecca OOYTJIMBaHUS caxapa Moj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, W3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM pEeaKIuM Ha Cybdart-
MOH W HaOIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAMHEHUU (BO3MOXKHO HCIIOIH30BaAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QysuiepeHa, O3HaAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasza, MoJydyeHue, cOOUpaHue, pacrio3HaBaHHEe U HU3y4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 0o Teme «BakHeHIne HeMeTaJUIbl U UX COETUHEHUI)).

MeTauibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenneneeBa u cTpoeHusi atToMoB. CTpoeHHne MeTaioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  ONEKTPOXUMHUYECKUA  Psif
HarnpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B [lepruoamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIAEHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckne 1 XMuMUUECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B Ipupoae. Pusmyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THIPOKCUIBI U cosn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAaKUUM HAa MOHBI: MArHUs, KaJIbLHUs, aJIOMHHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITIOJIb30BAaHUE BEIIECTB MU XUMHUYECKUX peakmnuii B ObiTy. [lepBas momoris npu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXkarolleh cpenbl (IpeaenbHas TOMycTHUMas
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3Il0oB MaTepPHANOB (CTEKJIO, CIIaBbl METAIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunle ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePHUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, a3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIITMYECKAsT
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOIHI,
IIOJIC3HBIC NCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUjaMW M HOPMaMH TOBEJIECHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHUe ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcCJEeJWI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HMH(pOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECcce ITOW Y4YeOHOUM JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MUPOBO33PEHYECKHE IPEICTABICHNU O BEIECTBE MU XUMHYECKOW pEakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHONW M YWUTATEIbCKOM KYJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3yUCHHIO Mpodeccuil u Tpyaa pa3IMuHOro poa,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUTYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ YUYETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIACHOTO MOBEJCHUS TP paboTe ¢ BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM KYJIbTYpbl, OCO3HAHHUS IJIOOAJBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoIaTh 3a XOAOM Ipollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (Wiau) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOTO JIKCIEepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUU
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaJibHbIEe Y4eOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABaTENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpejlaraéMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHASE U HEOAHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKas PEaKIUs, KiIacCU(PUKAIUS PEeaKIuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJISIpHAsS KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, O0Ilee YUCIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIHME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AEATEIbHOCTU — aHAIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsI U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHHEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI MO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBI0 MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily oOydenus B 9 kiacce npeIMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBs3b, TETUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHL, AJEKTPOJIMTHYECKAsT IUCCOLUMAIUs, PEaKlIUH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amiotponusi, aMmGpOTEPHOCTh, XUMHUECKasl CBsI3b (KOBAaJICHTHasi, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeiéHHOMY KJacCy CO€IMHEHUU 1o ¢dopmyrnam, BHI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefieliecHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OMNHUCAHUE
OpuMEpaMy MOJICKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYIol |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEPKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpaIlMi MBICIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpEHUEe, MOICIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonstue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKIIHH
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne KoanuecTBo 4acoB
i DJIeKTPOHHbIE
ara
Be | Koutpo IIpakTu uudposbie
n | Tema ypoka u3y4 MarepuajabHO-TEXHHYECKOE OCHAIIlEHHE
er JbHbIE YyecKue o0pa3oBarteib
/ eHusl
- 0 padoTbI padoThI HbI€E pecypchl
[Ipenmer
bubnuoteka .
xumuu. Ponb . KoMruiekT MymbTUMETUIHHBIX CPEACTB OOYICHHS IO
1 XUMWU B KA3ZHA 1 0 0 1 XUMUU.,MHTEPAKTUBHBIC CPEJICTB a00yUEHUS.
https://m.edsoo.r .
yenoBeka. Tena Konnexnuu n3nenuit u3 xemnesa, CTEKIa, aTFOMUHUSL.
u/ff0d210c
Y BeIlleCTBa
ITonarue o Bbubnnoreka JleMoHCTpaIoHHBIE y4eOHO-HATJISTHBIE TIOCOOHS 110
) MeTOo/Aax | 0 0 [IOK XUMHH, TPHOOPBI
IMO3HAHUS B https://m.edsoo.r | (Bechl.razoaHaln3aTop,0aHs,MarHUTHas MelllajIKa 1
XUMHUU u/ff0d227e IIp. ), XUMUYECKHE PEAKTUBBI.
[IpakTuueckas
abora No 1
P Hoyr0Oyk, HarnsaabienocoOus, Habop 6a30BOTO U
«IIpaBuna
BCIIOMOTATEJILHOTO JTAOOPaTOPHOTO
paboTHI B bubnuoreka
000py/10BaHUA, CTUPTOBKA.IIITATUB, XUMHUYECKASIIOCY 1A,
1a00paTOPHH U LIOK
3 . 1 0 1 WHTEPAKTUBHBICTIOCOOMS, KAPTOUKH 110 TEXHUKE
MIPUEMBI https://m.edsoo.r .
0€30MacHOCTH,CPEACTBA MHANBUAYAIbHOMN 3aIUTHI.
oOparieHus ¢ u/ff0d23dc i’
[Mudposas naboparopusi « JHIITEHH» NATUUK
J1a00paTOPHBIM .
TEeMIIEpPaTyphl (TEPMOTIAPHBINA)
obopynoBaHue
M
4 Yucrteie | 0 0 bubnmnoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.
BEILlECTBA U HOK Jlabopart.mraTuBa,CIMPTOBKU, XUMHUY.IIOCY/IBI,




CMECH. https://m.edsoo.r DUIbTPBLAEIUTENbHAS. BODOHKA, MArHUT,
Crioco6bl u/ff0d26ca KPUCTALIM3aTOP, HAOOp MaTEPHAIIOB 110 XHMUH.
paszaeneHus
cMeceit
[IpakTnueckas
pabota Ne 2
«Paznenenne bubmmoreka HuTtepakTrBHOE MHOTO(YHKITMOHAIBHOE YCTPOUCTBO.
cmeceil (Ha LHOK JlaGopar.mTaTuBa,CIMPTOBKU, XUMHUY.ITOCY/IBI,
rpumepe https:/m.edsoo.r | PUIBTPBL,ACIUTEIIbHAS BOPOHKA, MATHUT,
OYHCTKH u/ff0d28c8 KpUCTAJUIM3aTOP, HA0Op MaTepUaIOB MO XUMUHU.
MOBapeHHOUN
COJIH )»

Bubaroreka HabGop mst monenupoanus BemiecTs. [lepuoamaeckas
ATOMBI U [IOK tabnuia. KapToukn XuMHUYECKHUX 3JIEMEHTOB,HA00OPHI
MOJICKYJIBI https://m.edsoo.r | PEAKTHBOB C XUMUYECKUMU

u/ff0d2a6c¢ dbopMynam,IapoCTEPKHEBBIE MOJIEIH
XUMUYECKUe
3JIEMEHTBHI. bubnuoreka
3Haku HOK

ITepuoanueckas Tabnuna. Kaprouku ¢ aeMeHTaMu.

(cuMBOJIBI) https://m.edsoo.r
XUMHUYECKUAX u/ff0d2be8
3JIEMEHTOB
Tpoctbie bubnuoreka )

ITOK HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
CIHOAHBIC https://m.edsoo.r OOpa3sibl IPOCTHIX U CIOKHBIX BEIIIECTB.
peteetea w/ff0d2a6e
ATOMHO- bubnuoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOUCTBO.
MOJIEKYISAPHOE HOK [Hapocrepsxk. moaenu TabIuUIbl, HILTIOCTPUPYIOIINE

ydeHue

https://m.edsoo.r

CTPOCHHUC CTPYKTYPY BCIICCTBA aTOMHOI'O U




u/ff0d2d50

MOJICKYJISIPHOTO CTPOCHHSI.

3aKoH
MMOCTOSTHCTBA
cocTaBa
BEIIECTB. bubnuorexa
Xumunyeckas HOK .
10 WNHTepakTBHOE MHOTO(GYHKIIMOHAIBHOE YCTPONUCTBO.
dhopmymna. https://m.edsoo.r
BanentHocTthb u/ff0d2eae
aTOMOB
XUMUYECKUX
AJIEMEHTOB
OtHOcUTENbHA
ST aTOMHast
bubnuoreka
Mmacca.
[HOK .
11 OtHOcCUTENbHA HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPOHCTBO.
4 https://m.edsoo.r
u/ff0d323¢
MOJIEKYJIIpHas
Mmacca
MaccoBas noms bubnroreka
XUMHUYECKOTO 1(0) 8 .
12 HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPONCTBO.
3JIEMEHTA B https://m.edsoo.r
COCJUHCHUH u/ff0d350c¢
KonunvectBo
bubnuoreka
BEILIECTBA.
HOK .
13 | Moamns. HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
Mosipras https://m.edsoo.r
P W/ff0d5230
Mmacca
14 dusnueckue u bubnmnoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.
XUMUYECKUE HOK [{udposblie 1abopaTopuu (JATUMKHU TEMIIEPATYPHI,




SIBJICHUSL. https://m.edsoo.r BJIQXKHOCTH, JaTYUK jaBicHus, gaTauk CO2)
Xumudeckas u/ff0d37fa
peakius
[Ipu3naku n
bubnmnoreka o
YCIIOBUS OK HNHTepakTHBHOE MHOTO(YHKIIHMOHATBHOE YCTPOKCTBO.
15 | mnporekaHus 1 Hudpossie 1abopatopuu (JaTINKA
XUMHYECKUX butps://in.ed00.¢ TEMIIEPATyphl,JaTUMK JaBICHUS, )
¢ w/ffod3al6 PATYPRLA a ’
peakimit
3akoH
COXpaHEeHUs bubnuoreka
MAacChl IIOK o
16 HHuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
BEILIECTB. https://m.edsoo.r
XUMUYECKUE u/ff0d3b88
YpaBHEHUS
Boeruucnenus
KOJINYECTBA,
bubnuoreka
MacChl
[HOK .
17 | BewmectBa no HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
ABHEHISIM https://m.edsoo.r
b w/ff0d5708
XUMHUYECKUX
peakuui
Kiaccudukanu
sI XUMUYECKUX
. bubnmnoreka
peakuuit OK
18 | (coegunenus, 1 HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
https://m.edsoo.r
PasTOAREHIL, w/ff0d3£34
3aMelIeHus,
oOMeHa)
19 | M.B. buGnuoteka HHTepakTUBHOE MHOTO(QYHKIIMOHAIBHOE YCTPOHCTBO.




JlomoHOCOB — HOK
Y4EHBIN- https://m.edsoo.r
SHIUKIIOETUCT u/ff0d40c4
. O600menne n
CUCTeMAaTH3aIH
sI 3HAHUIN
KontponbHas
pabota Nel o bubnuoteka
TeMe
20 HOK WNHTepakTBHOE MHOTO(QYHKIIMOHAIBHOE YCTPONUCTBO.
«BemectBa u https://m.edsoo.r
XUMUYECKUE u/ff0d4290
peaKImm
Bosgyx —
CMECh Ia3oB.
Cocras
bubnuoreka
BO3JIyXa. .
21 Kucnopox — [IOK HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOHUCTBO.
P https:/m.edsoo.r | Lud.nab (maTumk pacTBOPEHHOTrO KUCIOPOIa)
JJIEMEHT U
u/ff0d448e
poCTOE
BEIIECTBO.
O30H
dusnyeckue u
XUMHYECKUE
CBOICTBa bubnmnoreka .
HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
KHCJIOpOJia HOK
22 [ud.ma6. (1aTYuK pacTBOPEHHOTO KUCIOPO/Ia, JATUUK
(peakuuu https://m.edsoo.r Temreparyphi, xarank CO2)
OKHMCJICHMUS, u/ff0d4614 PaTypRL 1
TOpEHue).

[Tousarue 00




OKCHJax

CrniocoOsr
MOJIyYEHUS
KHUCJIOpOJIa B bubnuorexa
J1a00paTopPun U OK .
23 patop 1 HuTepakTHBHOE MHOTO(YHKIIMOHATIBHOE YCTPOUCTBO.
IIPOMBIIUIEHHO https://m.edsoo.r
CTH. u/ff0d497a
IIpumeHeHne
KHCIIOpO/ia
Tennosou
s dekr
XUMHAYECKON
peaxuuu,
bubnuoreka
MTOHSATHE O .
[TIOK HNuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
24 | TepMoOXuUMHUYEC
oM https://m.edsoo.r | 1lud.1a0. taTunk Temneparypsl
u/ff0d4790
YPaBHEHUH,
9K30- U
SHAOTEPMHUUYECK
UX pEaKIUAX
TommBo
(Hed1b, yromib
U METaH). bubnuoreka
3arpsi3HEeHue OK
25 P 1 koJutekuus "Hedtp" "Tormmuso"
BO31yXa, https://m.edsoo.r
CIIOCOOBI €T0 u/ff0d4c4a
IIPEIOTBPAILEH
us
26 | Ilpaktuueckas buGnuoteka [Tpubop st nomydenus ra3os. JIab nocyna,




pabota Ne 3 o HOK CIHMPTOBKA, XUM.PEAKTUBBL
TEME https://m.edsoo.r
«Tonyyenue u u/ff0d4ae2
cobOupanue
KHCIJIOpOJ1a,
W3Yy4YEHUE €ro
CBOMCTB»
Bonmopox —
3JIEMEHT U bubnuoteka
MPOCTOE
27 P HOK HHuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
BEILECTBO. https://m.edsoo.r
Haxoxnenue B u/ff0d4ddo
pupoie
®dusnueckue u
XUMUYECKHE bubnuoreka
CBOMCTBA [TIOK .
28 HNHTepakTuBHOE MHOTO(YHKIIMOHAIHPHOE YCTPONCTBO.
BOJIOPOJA. https://m.edsoo.r
[Ipumenenne u/ff0d4ddo
BOJIOpOJA
bubnuoreka
ITousitue o .
HOK HNHTepakTHBHOE MHOTO(YHKIIMOHAIBHOE YCTPONCTBO.
29 | KuClIOTax u
comsx https://m.edsoo.r | Hud.1ab garuuk pH.
u/ff0d50d2
Cnoco0br bubnuoreka
MOJTy4YEeHUS
30 e HOK HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOHUCTBO.
BOJI0OpOJia B https://m.edsoo.r
naboparopuu u/ff0d4ddo
31 [IpakTuueckas bubnmnoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOKUCTBO.
pabota Ne 4 o HOK JIa6. mocyna, XuM. peakTHBBI.




TEME https://m.edsoo.r
«IToy4enue u u/ff0d4f42
cobOupaHue
BOJIOPOJIA,
W3yYEHUE €0
CBOMCTBY
MounspHsli bubnuoreka
00BEM ra3os. LIOK .
32 WNHTepakTBHOE MHOTO(GYHKIIMOHATBHOE YCTPONUCTBO.
3axkoH https://m.edsoo.r
ABoraapo u/ff0d542e
Brruncnenus
00BéMa,
KOJIMUECTBA
bubnuoreka
BEIleCTBA rasa
HOK o
33 | moero HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPOHCTBO.
H3BECTHOM https://m.edsoo.r
Y u/ff0d55a0
KOJINYECTBY
BEIeCTBA WJIH
00BEMY
Breraucnenus
00BEMOB ra3oB
110 YPaBHEHUIO bubnuoreka
peaknuu Ha 1HOK .
34 HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOHUCTBO.
OCHOBE 3aKOHa https://m.edsoo.r
00BEMHBIX u/ff0d5708
OTHOIIIEHUI
ra3oB
35 dusnueckue u Bbubnuoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.
XUMHYECKUE HOK [{ud.nad gatunku remnepatypsl, pH,




CBOMCTBA BOJIBI https://m.edsoo.r | 37€KTPONPOBOIHOCTH)
u/ff0d587a
Cocras bubnuorexa
OCHOBAHUM. LHOK .
36 HuTepakTHBHOE MHOTO(YHKIIMOHATIBHOE YCTPOUCTBO.
[Tonstue 06 https://m.edsoo.r
AHAUKATOPax uw/ff0d59e2
Bopa kak
PacTBOPUTEIIb.
Haceimennsie
, bubnuoteka
OK HNHTepakTBHOE MHOTO KIIHOHAJIILHOE YCTPOUCTBO.
37 | HEHACHILICHHBI 1 P Py N yerp
https://m.edsoo.r | I{ud.ma6. maTYMK pacCTBOPEHHON COJIH.
€ PacTBOPHI.
pacteop Wf0d5b40
MaccoBas nois
BEIIlECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o
TeMe
«IIpuroTtoBien bubnuoreka
M€ pacTBOPOB C OK o
38 P . P . 1 HNHTepakTHBHOE MHOTO(YHKIIMOHAIBHOE YCTPONCTBO.
onpeaenéHHoun https://m.edsoo.r
MaccoBOH u/ff0d5eba
nojei
PacTBOPEHHOTO
BEILIECTBA»
KontponbHas bubnmnoreka
pabota Ne2 mo ITOK .
39 HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.
TEME https://m.edsoo.r
«Kucnopon. u/ff0d6342




Bopopon.

Bona»
OKCHIBL:
bubnuoreka
COCTAaB,
HOK .
40 KJ1acCu(UKaIu HNHTepakTHBHOE MHOTO(YHKIIHOHATHHOE YCTPOUCTBO.
a https://m.edsoo.r
’ u/ff0d664e
HOMEHKJIaTypa
[Tosmyuenue u
XUMHYECKHE
N bubnanoreka .
CBOIiCcTBa OK HNHTepakTuBHOE MHOTO(YHKIIMOHAIHHOE YCTPOHCTBO.
41 KHUCJIOTHBIX, 1 [Mud. na6. natuuk pH, gaTunku TemmnepaTypsl,
OCHOBHBIX U hutpes/ i odsoo.r aBiieans1, CO2)
w/ff0d664e a ’
amM(pOTepHBIX
OKCHIOB
OcHoBaHUS:
bubnuoreka
cocTaB, OK HNHTepakTuBHOE MHOTO(YHKIITMOHAIHHOE YCTPOHCTBO
HT .
42 Kiaccudukanu 1 p i yerp
4 https://m.edsoo.r | Hud. 1ab. narunku pH, Temneparypsi.
’ u/ff0d67ca
HOMEHKJIaTypa
[Tonydyenue u bubnuoreka
XUMHYECKHE [HOK o
43 N HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOUCTBO.
CBOMCTBA https://m.edsoo.r
OCHOBAaHHUI u/ff0d67ca
KucmoTsr:
bubnuoreka
cocras, OK HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO
44 | xmaccudukarm 1 p i yerp ’
a https://m.edsoo.r | ud 1ab garuuk pH
’ u/ff0dfee2
HOMEHKJIaTypa
45 [Tonyyenue u Bbubnuoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.




XUMHYECKHE 1HOK
CBOIiCcTBa https://m.edsoo.r
KHUCJIOT u/ff0dfee2
Comu
(cpenuue):
bubnnoreka o
HOMEHKJIaTypa, OK HHTepakTHBHOE MHOTO(YHKIIMOHATBHOE YCTPOKCTBO.
46 | cnocoObl 1 Hu¢ nad naruuk pH, naTuvk pacTBOPEHHON COJH.
. https://m.edsoo.r IudypoBoii 0CKO
MOIy4YEHHUS 51 BO¥ MUKPOCKOTI
YR, u/00ad9474 p P
XUMHAYECKHE
CBOMCTBaA
[TpakTrueckas
pabota Ne 6.
Pemenne
JKCIIEpUMEHTAI bubnuoTeka
BHEBIX 3a]1a4 10 [IOK .
47 HNHTepakTuBHOE MHOTO(YHKIIMOHAIHPHOE YCTPOHCTBO.
TEME https://m.edsoo.r
«OCcHOBHEBIE u/00ad9b7c
KJ1acChl
HEOPraHUYECKH
X COEIUHEHUI
I'enernueckas
bubauoreka
CBSI3b MEXKITY OK
48 KJaccamMu 1 HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
https://m.edsoo.r
HEOPraHUYECKH
p § u/00ad9a50
X COeIMHEHUH
bubnnoreka
O06o06mcHuEe 1 OK
49 cHCTeMaTH3aIu 1 HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOUCTBO.
. https://m.edsoo.r
s 3BHAaHUH

u/00ad9cb2




KontposbHas
pabota Ne3 mo

TeMe bubnuoreka
OK o
50 | "OcHoBHBbIE 1 HuTepakTHBHOE MHOTO(YHKIIMOHAIHHOE YCTPOUCTBO.
IACCE] https://m.edsoo.r
u/00ad9ela
HEOPraHUYeCKH
X cOeqUHEHHUI"
IIepBbIie
MOIIBITKA
Kiaccudukanu G
HOInoTeEKa
1 XUMHYECKUX .
51 LIOK HNHTepakTuBHOE MHOTO(QYHKIIMOHAITHHOE YCTPONCTBO.
DJIEMEHTOB.
Momsmie o https://m.edsoo.r | ITICXD
u/00ad9ffa
rpymnmnax
CXOOHBIX
DJIEMEHTOB
[Tepuoanuecku
¥ 3aKOH U Eut
HOINOTEKA
[Tepuoanuecka .
52 HOK HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPONCTBO.
s cucTeMa
— https://m.edsoo.r | IICXD
I u/00adaS2c
3JIEMEHTOB /.
. Menneneena
Teprom! bubnuoreka
53 ’ LIOK HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
TPYIIIbI
HO}L/[I;I“ ’HH https://m.edsoo.r | IICXD
Py u/00ada52¢
54 Crpoenue Bbubnuoreka HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOUCTBO.
aTOMOB. 1HOK [TapocTepxueBbie Moaenu. KOHCTpyKTOp cTpoeHUs




CocraB https://m.edsoo.r | aroma
aTOMHBIX sIJIEp. u/00ada342
H3oToms!
Crpoenue
AIEKTPOHHBIX
06os104€eK Bubnuorexa
55 aTOMOB ILHOK WNHTepakTBHOE MHOTO(GYHKIIMOHAIBHOE YCTPONUCTBO.
3JIEMEHTOB https://m.edsoo.r Mopnenu ctpoeHus atoma.
[Tepuonuecko u/00adabbc
i cucremsl /1.
U. Menneneena
XapakTepuCTUK
a XMMHYECKOTO
3JIEMEHTA 110 bubnmoreka
56 €ero [TIOK HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPOHCTBO.
MMOJIOKCHHUIO B https://m.edsoo.r | IICXD
[Tepuoanuecko u/00ada824
i cucteme /.
. Menneneena
3HadeHue
[Tepuoauuecko
r'o 3aKOHa IS
pa3BUTHUA bubnuoreka
57 Hayii o HOK HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOUCTBO.
npakTuku. 1. https://m.edsoo.r
H. Menneneen u/00ada96e

— YYEHBIH,
nejaror u
IpaXXIaHUH




DNEeKTPOOTPHIL

Bubnuoreka
aTeJIbHOCTD
HOK o
58 | aromoB HuTepakTHBHOE MHOTO(YHKIIMOHAIBHOE YCTPOUCTBO.
CUMIIECKIX https://m.edsoo.r
u/00adaab8
JJIEMEHTOB -
bubmnoreka
Honnas OK 4| W) OHAJILHOE YCTPOMCTBO
HTEPAKTUBHOE MHOTO KIIMOHAIBEH TPOMCTBO.
59 XUMHAYECKast 1 p . yH yerp
https:/m.edsoo.r | Mo/esIb HOHHOW PELIeTKH
CBSI3b
u/00adac34
KoBanenrnas bubnunoreka
HOJIIpHAs OK o
60 P 1 HHTepakTHBHOE MHOTO(QYHKIIMOHAIBHOE YCTPONUCTBO.
XuMuyeckas https://m.edsoo.r
CBSI3b u/00adaab8
KoBanentuas Buoauorexa
HETIOJIsIpHAas HOK .
61 HNHTepakTuBHOE MHOTO(YHKIIMOHAIHPHOE YCTPOHCTBO.
XUMHUYECKas https://m.edsoo.r
CBSI3b u/00adaab9
bubnuoreka
CreneHb HOK .
62 HNHTepakTuBHOE MHOTO(YHKIIMOHAIBHOE YCTPONCTBO.
OKHCIICHUS https://m.edsoo.r
u/00adae28
OKHUCIUTEIIBHO Bubmuoreka
- 1HOK o
63 HuTepakTuBHOE MHOTO(GYHKIIMOHAIBHOE YCTPOHUCTBO.
BOCCTAQHOBHUTEIL https://m.edsoo.r
bHBIE PEAKLINU u/00adb076
Bbubnuoreka
OKHUCIUTETN U
1HOK o
64 BOCCTAaHOBUTEI HuTepakTuBHOE MHOTO(GYHKIIMOHATBHOE YCTPOHUCTBO.
u https://m.edsoo.r

u/00adb076




KontposbHas
pabota Ne4 o
bubnuorexa
TeMe OK
65 | «Crpoenue 1 1 HuTepakTHBHOE MHOTO(YHKIIMOHAIHHOE YCTPOUCTBO.
aToMa https://m.edsoo.r
) u/00adb486
Xumuyeckas
CBSI3bY»
Pe3epBHbIit
bubnuoteka
YPOK. OK
66 | O06o06meHue u 1 1 WNHTepakTBHOE MHOTO(GYHKIIMOHAIBHOE YCTPONUCTBO.
CHCTeMATH3AL https://m.edsoo.r
risan u/00adb33c
s SHAHWH
Pe3epBHbIit
bubnuoreka
YPOK. OK
67 | OO6oOmenue u 1 1 HNHTepakTuBHOE MHOTO(YHKIIMOHAIBPHOE YCTPOHCTBO.
CHCTOMATH3ALN https://m.edsoo.r
rasan u/00ad9ch2
s SHAaHUI
Pe3epBHbIit
bubnuoreka
YPOK. OK
68 | OO0oOmeHue u 1 1 HNHTepakTuBHOE MHOTO(YHKIIMOHAIBHOE YCTPONCTBO.
CHCTeMATH3AL https://m.edsoo.r
risan u/ff0d61c6
s SHAaHUN
OBILEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara P MarepuajibHoO-
nugposbie
n/ Tema yYpoKa Bcer KOHTpOJILHbI HpaKTuqecxn N3YYEHH TEXHHYECKOE
oOpa3zoBaTte/ibHbIE
n 0 e padoThI e padoThI s OCHAaIlleHH e
pecypchl
[Tepuonnueckuii
3aKOH.
NHTepakTuBHOE
[lepuoanueckas bubnuoreka [JOK
MHOTO(YHKIIMOHAIbH
cucrema 1 0 0 https://m.edsoo.ru/00adb5 .
0€ YCTPOMCTRBO.
XUMHUYECKHX 9e 0exXD
anemenTtoB /1. U.
MenneneeBa
3aKOHOMEPHOCTH B
. NuTtepakTuBHOE
W3MEHEHUHU CBOMCTB bubnuotexa [JOK
MHOTO(YHKIIMOHAJIbH
XUMUYECKUX 1 0 0 https://m.edsoo.ru/00adb6 .
0€ yCTPOMCTBO.
AJIEMEHTOB TIEPBBIX b6
N I[ICX5
TPEX MEPUOJOB
NutepakTtuBHOE
Knaccudukanus un MHOTO(YHKIIMOHATIbH
bubnuorexa [JOK .
HOMEHKJIaTypa 0€ yCTPOMCTBO.
1 0 0 https://m.edsoo.ru/00adb7
HEOPraHUYECKUX ) Komnexkuus
e2
BEILIECTB HEOPraHU4eCKUX
BEILIECTB.
. HNuTepakTuBHOE
Buasl xumuueckoit
bubmuorexa [JOK MHOTO(YHKIIMOHATIbH
CBSI3U U TUIIBI .
1 0 0 https://m.edsoo.ru/00adba 0€ yCTPOMCTBO.
KPUCTAJUTMYECKUX
. c6 Monenu
peteToK
KPUCTaJUIMYECKUX




PELICTOK.

KontponbHas
pabora Nel o Teme
«IToBTOpEHUE 1
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kimacca»

NHTepakTuBHOE
MHOTO(YHKIIMOHAIbH
0€ YCTPOMCTBO.

Knaccuduxanus
XUMHYECCKUX Buommorexa ]_[()K I/IHTepaKTHBHoe
peakuuii mo https://m.edsoo.ru/00adbc MHOTO(YHKIIHOHAJIbH
pa3IU4HBIM b0 0€ YCTpOICTBO.
MpU3HAKaM
Ilonsatue o
NHTepakTuBHOE

CKOpPOCTH

. MHOTO(YHKIIMOHAJIbH
XUMHUYECKOU bubnuoreka [JOK

peakuuu. [lonstue
0 TOMOTE€HHBIX U

https://m.edsoo.ru/00adbe
9a

oe ycrpoiictro. [ud
J1a0. maT4YuK
TEeMIepaTyphl, TaTYUK

reTepOreHHBIX
pH.
peaKkuusx
TTousitue o
XUMHAYECKOM
PaBHOBECHH. NutepakTuBHOE
®DaKTopBhl, MHOTO(YHKIIMOHAIBH
bubnuorexa [JOK N
BIIMSIOLIHE HA oe ycrpoiicto. Lud
https://m.edsoo.ru/00adc?2
CKOpPOCTh g nab. gatuuk pH,
oC
XUMHYECKOH JATYUK TEMIIepaTyphl,
peakuuu u HATYNUK JaBJICHUS.
MOJIOKEHUE

XUMHWYCCKOT'O




paBHOBeECHs

OKHCIIUTEIIBHO- bubmunoreka LIOK NutepaktuBHOE
9 BOCCTAaHOBHUTCIIbHBIC https://m.edsoo.ru/00adca MHOTO(YHKIIMOHAJIbH
peakuuu de 0€ YCTpPOICTBO.
Teopus NHTepakTuBHOE
aneKTpOJH/ITI/IqGCKOI‘/’I Bubmuoteka ]_[()K MHOFO(byHKHHOHaJIbH
10 JMACCOIHAIIAN. https://m.edsoo.ru/00adcd oe ycrpoiicto. [ud
CuwiibHbIE U ca0ble 68 71a0 JaTYuK
AIEKTPOJIUTHI AIEKTPONPOBOIHOCTH.
bubnuoreka [IOK WNuTepakTuBHOE
HNoHHbIe ypaBHEHUS
11 . https://m.edsoo.ru/00add4 MHOTO(YHKIIHOHAIbH
peakimit .
43 0€ YCTPOMCTRBO.
XuMu4eckue
N NHTepakTuBHOE
CBOMCTBA KUCJIOT U
. bubnuoreka [JOK MHOTO(YHKIIMOHAJIbH
OCHOBaHUH B CBETE .
12 N https://m.edsoo.ru/00add5 oe ycrpoiictro. [ud
MpeACTaBICHUI 00
. d8 J1a0 1aTYnK
ANEKTPOJUTUUECKON
ANEKTPOMPOBOJHOCTH
JTUCCOITUAITAN
XUMUYECKue
. . NutepakTtuBHOE
CBOMCTBA COJICH B
cBeTe Butmmoreka [JOK MHOTO(YHKIHOHAbH
13 N https://m.edsoo.ru/00add8 oe ycrpoiicto. Lud
MpeACTaBICHUI 00
. b2 J1a0 1aT4yuK
ANEKTPOJUTUYECKON
AIEKTPONPOBOAHOCTH.
JTUCCOITUAITAN
HNHTepakTuBHOE
bu6mmoreka [IOK
[Tonsitue o MHOTO(YHKIIMOHATIBH
14 " https://m.edsoo.ru/00add9 o
TUAPOJIN3E COJIeH i oe ycrpoiictBo. L{ud
— nab naruuk pH.
15 O6o06uienue n bubmuotexa [JOK WuTepakTuBHOE




cucTeMaru3anus https://m.edsoo.ru/00addd MHOTO()YHKIIHOHATHH
3HAHMI 12 0€ YCTPOMCTBO.
[IpakTnueckas NHTepakTuBHOE
pabora Ne 1. bu6moreka [JOK MHOTO(YHKIIHOHATHH
16 «Perienue https://m.edsoo.ru/00addbf | o€ ycTpoHCTBO. 120
9KCIIEPUMEHTAIIbHBI a nocyzja,
X 3a/1au» XUM.PEAKTUBBHI.
KontponbHas
pabota No2 o Teme
«ONEKTPOIUTUYECK bubnuoreka [JOK WNHTepakTuBHOE
17 asi IUCCOoIraIus. https://m.edsoo.ru/00adde MHOTO(YHKIIHOHAJIbH
XumMudeckue c0 0€ YCTPOMCTBO.
peakiuu B
pacTBopax»
Oo61mas
NuTtepakTuBHOE
XapaKkTepUCTUKA
Bubmuorexa ITOK MHOTO(YHKIIHOHATbH
rajoreHoB. .
18 https://m.edsoo.ru/00addfe | O€ ycTpOWCTBO.
XUMUYECKue
o 2 [ud.1ab narumk
CBOICTBa Ha
XJIOpUJIOB, natuuk pH.
MpUMepe Xjaopa
XJ1I0pOBOJOPOI.
CousiHast KUCJIOTA, NutepakTuBHOE
bubnuorexa [JOK
XUMHUUYECKHE MHOTO(YHKIIMOHAIBH
19 = https://m.edsoo.ru/00adel .
CBOICTBA, 04 oe ycrpoiicto. Lud
MOJIy4YEeHHUE, _ nab naruuk pH.
MIPUMEHEHHE
[IpakTrueckas bubmoreka LIOK NutepakTuBHOE
20 pabota Ne 2 o Teme https://m.edsoo.ru/00ade3 MHOTO(YHKIIMOHATIBH

«Ilomyuenune

48

oe ycrpoiicto.J1ab




COJISSHOM KHCIIOTBHI,
n3y4yeHue eé
CBOMCTBY

nocya,
XHUM.PCAKTUBLI.

Briuucinenus no

ypaBHEHUSIM
bubnuoreka [JOK NutepakTuBHOE
XUMHUYECKUX
21 o https://m.edsoo.ru/00ade4 MHOTO(YHKIIHOHAJIbH
peakiuii, eciiu oJ1uH .
88 0€ YCTPOUCTBO.
W3 pEareHToB JaH B
M30BITKE
Obmas
bubnuoreka [IOK WNHTepakTuBHOE
XapaKTEPUCTHKA
22 https://m.edsoo.ru/00ade6 MHOTO(YHKIIHOHAIBH
aneMeHToB VIA- .
4a 0€ YCTPOMCTRBO.
TPYIIIBI
ANIOTpOTIHBIE
Mo (UKAITIN
cepnl. Haxoxnenue
— bubmuorexa IIOK NuTtepakTuBHOE
23 . https://m.edsoo.ru/00ade6 | MHOTO(YHKIIMOHAIBH
COEIMHEHU B .
4a 0€ YCTPOMCTBO.
MIPUPO/JIE.
XUMHUECKUE
CBOICTBa Ccephl
CepoBonopon, WNHuTtepakTuBHOE
CTpOEHHUE, Bubnuoreka LHOK MHoroq)yHKuI/IOHanLH
24 ¢buznueckue u https://m.edsoo.ru/00ade8 oe ycrpoiicto. Lud
XUMUYECKUE 02 nab natuuk pH,
CBOMCTBA JATYMK TEMIIEpaTyphl.
Oxkcunpl cepsl. bu6mmoreka [IOK NutepakTuBHOE
25 CepHas kucnora, https://m.edsoo.ru/00adea MHOTO(YHKIIMOHATIBH

¢buznyeckue u

28

oe ycrpoiicto. L{ud




XUMHUECKHE nab matauk pH,
CBOICTBa, JATYUK TEMIIEPaTyphI.
MpUMEHEHHE

XHAMHUYECKUE

peakiuy, Jexamye
B OCHOBE
MMPOMBIIIJIICHHOT'O
croco6a noyyuyeHus

- bubmuoreka [JOK NHTepakTuBHOE
CEpHOM KUCIIOTHI.
26 https://m.edsoo.ru/00adec MHOTO()YHKIIMOHAJIbH
XHUMHUYECKOE .
8a 0€ YCTPOMCTRBO.
3arpsi3HeHne
OKpYyKaromen
Cpenbl
COCTMHEHUSIMHU
cepbl
Brruucnenue
= bubmmoreka ITOK HurepaktuBHOE
MaccoBOM O
27 hitps://m.edsoo.ru/00adec | MHOrO(YHKIHMOHAIBH
BBIXOJIa MPOJIyKTa .
3a 0€ YCTPOMCTBO.
peakuuu
O61mas
XapaKTepUCTUKa
P P NutepakTtuBHOE
31eMeHTOB VA-
MHOTO(YHKIIMOHATIbH
rpymmsl. A30T, bubnuorexa LIOK .
oe ycrpoiicto. Lud
28 pacrnpocTpaHeHue B https://m.edsoo.ru/00adeea
nab natuuk pH,
pUpo/Ie, 6
JATYUK COJEpKAHUSI
¢buznyeckue u
HUTPATOB
XUMUYECKHE
CBOMCTBA
29 AmMuak, ero bubnuorexa LIOK WNHTepakTuBHOE




¢busnyeckue u
XUMUYECKHE
CBOIICTBA,
MOJTy4eHUE U

https://m.edsoo.ru/00adf00
4

MHOTO(YHKIIMOHAIBH
oe ycrpoiictBo. [{ud
na6 natuuk pH.

MIPUMCHCHHE
[IpakTnueckas
pabota Ne 3 o Teme bubnuoreka [JOK WuTepakTuBHOE
30 «Ilomyuenue https://m.edsoo.ru/00adf18 | MHOTO(YHKIIMOHATLH
aMMHaKa, U3y4cHue 0 0€ YCTPOMCTBO.
€ro CBOMCTB)»
A30THas KHCJIOTA, WuTepakTuBHOE
i bubnuotexa [JOK
e€ gusnyeckue u MHOTO(YHKIIMOHAJIbH
31 https://m.edsoo.ru/00adf30 .
XUMHYECKHE p oe ycrpoiicto. Lud
CBOIicTBa - na6 natuuk pH.
Hcnonb3zoBanue
HHUTPATOB U COJIEH
aMMOHHSI B
KayecTBe
NutepakTtuBHOE
MHUHEPaIbHBIX
yoGperii bu6moreka [IOK MHOTO(YHKIIMOHAJIbH
32 ' https://m.edsoo.ru/00adf51 | oe yctpoiictso. Llud
XUMUYECKOe
8 J1a0 1aTyuK
3arpsi3HEeHUe
. COJIep)KaHUSI HUTPATOB
OKpYIKaromien
Cpeibl
COCTMHEHUSIMHU
azoTa
®ochop. Oxcnn Bbu6nuorekxa IIOK WNuTepakTuBHOE
33 docdopa (V) u https://m.edsoo.ru/00adf68 | MHOro(yHKIHOHAIBH
¢dbocdopHas a oe ycrpoiicto. Lud




KHUCJIOTA,
¢busnyeckue u

nab naruuk pH.

XUMHYECKHE
CBOIICTBA,
MOJTy4eHUE
Hcnonb3zoBanue
¢docdaros B
KauecTBe
bubnuoreka [JOK NHTepakTuBHOE
MUHEPaJTbHBIX
34 . https://m.edsoo.ru/00adfc2 | MHOTO(YHKIIMOHATLH
yA0OpeHHUil. .
0 0€ YCTPOUCTBO.
3arpsi3HeHue
NPUPOIHOMN Cpeabl
dbocdharamu
Yraepon, NuTtepakTuBHOE
pacrnpocTpaHeHUE B MHOTO(YHKIIMOHAJIbH
bu6mmoreka [IOK .
MPUPOJIE, 0€ YCTPOMCTRBO.
35 https://m.edsoo.ru/00adfd9
dbuzmveckue u . Mogenu ctpoeHus
XUMHUYECKHE B rpaduTa, amMasa,
CBOICTBa bynnepena.
Okcuppl yriaeposia,
X QU3HYECKHE U
XUMHUUYECKHE NutepakTuBHOE
CBOMCTBA. Bubnuoreka LHOK MHoroq)yHKuI/IOHanLH
36 DKOJIOTUYECKHUE https://m.edsoo.ru/00adfeb | oe yctpoiicTo. Lud
poOJIeMBI, e 1ma6 gatunk CO2,
CBSI3aHHBIE C natuuk pH.
OKCHJIOM YIJiepoja
(IV)
37 VYroJbHas KUCIOTA bubnuorexa LIOK WNHTepakTuBHOE




u €€ coim https://m.edso0.ru/00ae00 MHOTO()yHKIIMOHAIIbH
6¢ 0€ YCTPOMCTRO.
[IpakTnueckas
pabota Ne 4 1o Teme
"IToyyenue bubmuoreka IIOK WurepakTusHoE
38 YTIIEKHUCIIOTO ra3a. https://m.edsoo.ru/00ae02 MHOTO(YHKIIMOHAJIbH
KauecTBenHnas Te 0€ YCTPOMCTBO.
peaxius Ha
KapOoHaT-uoH"
ITepBoHayanbHbIE
TOHATHUS 00
bubnuoreka [IOK NHTepakTuBHOE
OpPraHHYECKUX
39 https://m.edsoo.ru/00ae05 MHOTO(YHKIIHOHAIbH
BEIIEeCTBaX KaK O .
4e 0€ YCTPOMCTRBO.
COEIMHEHUSIX
yriaepoaa
. bubnuoreka [JOK HuTepakTuBHOE
Kpemuuii u ero
40 https://m.edsoo.ru/00ae08 | MHOTO(QYHKIIHOHAIBH
COEIMHEHUS .
Oa 0€ YCTPOWCTRBO.
[IpakTuueckas
pabota Ne 5.
Pewrenne
bubnuorexa [JOK WNHuTtepakTuBHOE
JKCMEPUMEHTAIbHBI
41 https://m.edsoo.ru/00ae0bf | MHOTO(YHKIIHOHAIbH
X 3a/1a4 10 TeMe .
. 2 0€ YCTPOHCTBO.
«Baxnenmue
HEMETaIIJIbl U UX
COEIMHEHUS
Kontponbhas bu6mmoreka [IOK NutepakTuBHOE
42 pabota Ne3 o Teme https://m.edsoo.ru/00ae0e MHOTO(YHKIIMOHATIBH
«Baxwneiimme 18 0€ YCTPOMCTBO.




HEMCTAJJIBI U UX
COCAUHCHUA»

43

OOmas
XapaKTEePUCTHKA
XUMHAYECKUX
9JIEMCHTOB —
METAaJIOB.
Merammyueckas
CBS3b U
MeTaIndecKas
KpUCTAJUTHYECKAs
pemeéTKa.
dusnueckue
CBOMCTBA METAJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael0
3e

NHTepakTuBHOE
MHOTO(YHKIIMOHAIbH
0€ YCTPOMCTBO.

44

XHUMHYECKUE
CBOMCTBA METAJIJIOB.
DIIEKTPOXUMHUYECKHU
W psll HANPSDKEHU N
MeETaJlJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael 1

56

NuTtepakTuBHOE
MHOTO(YHKIIMOHAJIbH
0€ YCTPOMCTBO.

45

O01me crioco0bl
MOJIy4YEeHUS
meTamioB. CriaBsl.
Brruucnenus no
YpaBHEHUSIM
XUMHYECKUX
peakiuii, eciivi OAUH
W3 PEArcHTOB
COLEPKUT IPUMECHU

bubnuorexa [JOK
https://m.edsoo.ru/00ael 1

56

HNuTepakTuBHOE
MHOTO(YHKIIMOHATIbH
0€ yCTPOMCTBO.
00pasIibl CIIJIaBOB.

46

IlongaTue o

bu6mmnoreka [IOK

WNHTepakTuBHOE




KOPPO3UH METAIIOB

https://m.edsoo.ru/00ael2
78

MHOTO(YHKIIMOHAIBH
0€ YCTPOWCTBO.

bubnuotexa [JOK WNurtepakTuBHOE
Illenounbie
47 https://m.edsoo.ru/00ael4 MHOTO(YHKIIMOHAJIbH
METaJUIbI .
b2 0€ YCTPOUCTBO.
WNHTepakTuBHOE
OKcuasl 1 bu6mmoreka [IOK
MHOTO(YHKIIMOHAIbH
48 TUJIPOKCHIBI HATPHUS https://m.edsoo.ru/00ae14 .
oe ycrpoiicto. [ud
U KaJus b2
na6 natuuk pH.
[[lemouHO3eMENHHBI Bu6nuoreka ITOK NHuTepakTuBHOE
49 € MeTaJlIbl — https://m.edsoo.ru/00ael5 MHOTO()yHKIIHOHAJIbH
KaJbIUA U MarHUu1 e8 0€ YCTPOMCTBO.
Baxwueiimmne bubnuotexa [JOK NutepakTuBHOE
50 COCIMHEHU S https://m.edsoo.ru/00ael5 MHOTO(YHKIIMOHAJIbH
KaJIbIIHS e8 0€ YCTPOMCTRBO.
O60061enue u HuTepakTuBHOE
51 cUCTeMaTH3aIus MHOTO(YHKIIMOHATIbH
3HAHUM 0€ YCTPOMCTBO.
NutepakTtuBHOE
. MHOTO(YHKIIMOHAJIbH
JKEcTkocTh BOABI U bu6moreka [IOK (byi-l
. 0€ YCTPOMCTBO.
52 CIIoCOOkI €8 https://m.edsoo.ru/00ael 8
[Tpubop s
YCTpaHEHUS 86
U3MEPEHUS )KECTKOCTH
BO/IBL.
IIpakTrueckas HNHTepakTuBHOE
pabota Ne 6 1o Teme bubmmnoreka ITOK MHOTO(YHKIIMOHATIBH
53 "YKécTtkocTh BOABI U https://m.edsoo.ru/00aelae | o€ ycTpoiicTBo. JIab
METO/IbI €€ 8 nocyna,

yCcTpaHEHHs"

XHUM.PCAKTUBBLI.




npubop s
M3MEPEHUS )KECTKOCTH

BO/IBI.
bubnuotexa [JOK WNurtepakTuBHOE
54 AtoMuHHN https://m.edsoo.ru/00aelc MHOTO(YHKIIMOHAJIbH
64 0€ YCTPOMCTRO.
AMdoTepHbie bu6moreka [IOK NutepakTuBHOE
55 CBOWCTBA OKCHJIA U https://m.edsoo.ru/00aelc MHOTO(YHKIIHOHAJIbH
TUAPOKCH]IA 64 0€ YCTPOMCTRBO.
bubnuoreka [IOK WNuTepakTuBHOE
56 Keneso https://m.edsoo.ru/00aeld | MHOrO()yHKIMOHAIbH
86 0€ YCTPOMCTBO.
Oxcupl,
bu6mmoreka [IOK NHTepakTuBHOE
TUAPOKCUIBI U COJTH
57 https://m.edsoo.ru/00ae35 | MHOTO(YHKIIMOHAILH
xenesa (II) u o6 .
€6 0€ YCTpOICTBO.
xenesa (1) yerp
O6o0menue u WNHTepakTuBHOE
58 cUCTeMaTH3aIus MHOTO(YHKIIMOHATIbH
3HaHUHU 0€ YyCTPOMCTBO.
[IpakTuueckas
pabota Ne 7.
HNuTepakTuBHOE
Pemenue
Bub6nuoreka IIOK MHOTO()YHKIMOHAJIbH
JKCIEPUMEHTAIbHBI .
59 https://m.edsoo.ru/00ae3d oe ycrpoiictBo. JIab
X 3a/1a4 10 TeMe
. e8 nocyna,
«Baxuenmue
XUM.PEAKTUBBI.
METaJUIbl U UX
COCTMHEHUS»
60 Beruucnenus no bubmmoreka LIOK HuTepakTBHOE
YpPaBHEHHSIM https://m.edsoo.ru/00ael7 MHOTO()YHKIIMOHAIIBH




XUMHYECKIX
peaKuuii, €CJIii OJJUH
W3 PEareHTOB JIaH B
N30BITKE WA
COIEPKUT IPUMECH.
Breraucnenus
MacCOBOM JI0IU
BBIXOJ[a TPOIYKTA
peakuuu

0€ YCTPOUCTBO.

O0001eHne u

61 CUCTEMaTH3aITUs
3HAHUM
KontponbHas
pabota Ne4 o Teme
62 «Baxneiimue
MeETaJJIbl U UX
COEIMHEHUS
BemectBa n
bubmmoreka ITOK HurepaktuBHoe
MaTepuasbl B
63 y hitps://m.edsoo.ru/00ae3f5 | MHOro(yHKIHOHAIEH
MTOBCETHEBHOM .
0 0€ YCTPOMCTBO.
KU3HU YeJIOBeKa
HNuTepakTuBHOE
XUMHYECKOE
Bu6anoreka [IOK MHOTO()YHKIMOHAJIbH
3arpsi3HeHue .
64 N https://m.edsoo.ru/00ae42 oe ycrpoiicto. Lud
OKpYy>Karomen
70 J1a0. 1aT4YuK
Cpensl
MYTHOCTH.
Posp xumuu B bubmmorexa [JOK NutepakTuBHOE
65 pemeHun https://m.edsoo.ru/00ae42 MHOTO(YHKIIMOHATIBH
IKOJIOTHUECKUX 70 0€ yCTpOMCTBO.




pooieM
Pe3epBHBIT YPOK. "
66 Oooomenne 1 l]?t?:sj?/lj glfzgsigﬁllf)anOd MI}{I;IGE(I:Z)I;E/E:I}II/IOOGHMBH
cucTeMaTu3arus .
3HaHUU 0a 0€ YCTPOUCTBO.
PesepBHBIN yPOK.
67 Oooomene r 1 Etlftfsjzjll;ll?::;sifr(zf)Oadb3 EES:EZ:;THE}:;MLH
cUucTeMaTu3aIus .
3HaHUU 3c 0€ YCTPOUCTBO.
PesepBHBIN ypOK.
68 Oooomenne r 1 ft?]fs?;lrifcll(sigr?}é%d% E;{;izg)l;:ii;o(fHanLH
cucTeMaTu3arus .
3HaHUU b2 0€ YCTPOUCTBO.
OBIIEE KOJIMYECTBO
YACOB 11O 68

ITPOTPAMME







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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111eCTBO
«M3parenscTBO «lIpocBemienne

» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoaudeckoe nocooue k yueonuky O. C. ['abpuensna « Xumusi». 8 kiacc /
O. C. I'abpuensH.

Xumus : 9 knacc : Merogudeckoe nocooue / M. A. Axmeros, H. H. I'apa.
Xumus : ypoku B 8 kiacce : mocobue ana yuaurens / H. H. Tapa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/ Poccuiickas 37eKTpoOHHAS IIKOIa

https://www.yaklass.ru/ IKnacc O6pa3oBarenbHbIil OHIAH-peCcypC
https://uchi.ru/ Yun.py MHTepakTiBHas 0Opa3oBareibHas miaTdhopma OHIalH
KypCOB I10 TIpeIMeTaM

http://elementy.ru/ DnemenTsl. Haydno-nonysspHbIe JEKIIMH IO XUMHH,
dusuke,

OMOJIOrMH, MaTEMAaTHKE.

https://lib.myschool.edu.ru

https://urok.apkpro.ru/ bubnuoreka nndpoBoro oopazoBaTeILHOTO KOHTEHTA
http://school-collection.edu.ru/ Enqunas komteKIus mugpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB

[udposas nabopatopus "Pamgyra"

[udposas nmabopatopus "Pobuk mad"
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