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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell HpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopmMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzyueHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U MOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3mnKa. 7 Kiacey.

[Ipy wW3yYeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWJ Oe€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETbHOCTH, IMO3HAHUA W CAMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAayYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, TMOJyYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOM JAEITEIBHOCTH;

— ¢opMupoBaHHE Yy OOYyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CPeIbl;

— 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 HU3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (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 MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1neMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHHS MacChl BeIlIeCTB. XuUMHUeckue ypaBHeHus. Knaccudukamms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHHUEM, U3YUYCHHE W ONHUCAHUE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mela ¢ KUCIIOTOM) SBJICHUH, HAOIIOACHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYEHHE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHHUE MOJEJIEH MOJIEKYJI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoictBa (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 DHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE
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 XUMHYECKUM YPaBHEHUSIM.

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 mpupoie U B KU3HU yenoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusnueckue MW XUMHYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucior. 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 MEXKY KJIaCCAMU HEOPraHMYECKUX COCUHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMud OKCHIOB H
ONMMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHWE, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUIACOMATEPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, DPEaKkUU{d HEUTpalu3alyuu, [OJyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpPHBIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
u Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoja U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JIsI pa3BUTUA Haykh W mnpaktuku. [[. M. MeHneneeB — y4€HbIM U
rpaXkIaHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIECJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJI OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

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



OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIUMAd €  HCHOJIb30BAaHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusi MPOTEKaHUSI peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHKUE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMU KHUCJIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aumMoOz€iCTBUE € METAJJIaMH, HEMETAUIaMH, IIeJio4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeNeHUu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUYeckre cBoucTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUeCKMe H XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCIOThI. COJM CEPHOUM KUCIIOThI, KAUECTBEHHAs PEAKIIU 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 CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYXKalolel cpejibl COeTMHEHUAMH a30Ta
(KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3JAyxXa, MO4YBbl W BoAo&MOB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Monu(UKalMK, PACHPOCTPAaHEHHE B TMpupone, (HU3NYECKUE U XUMUUYECKHUE
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 r1yI00aJbHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIN
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.

[lepBoHaYanbHBIC TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npumeHenue. CoenuHeHHs KpemHHS B mpupoxae. OOmme mnpeactaBieHUs: 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 MATEPUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIOICHUE TIpoIlecca OOYTJIMBaHUS caxapa MoJ JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBOMcTBamMHu azora, ¢ochopa W UX COCAMHEHUN (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, Mojy4yeHue, coOupaHue, pacrlo3HaBaHUE M U3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 0o TeMe «BakHelIe HeMeTaIbl U UX COSTUHEHUS) .

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaiinueckasi CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemeérka.  DJNEKTPOXUMHUYECKUM  Psif
HarnpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyyeHus MeTaioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[llenounble MeTauibl: MoJiokeHUe B [leproamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. . MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXICHHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCUIBI 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 npupoae. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TUIpOKCcU bl U conn xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HA MOHBI: MArHWs, KajblUsl, AJIFOMUHUS, LIMHKA, JKelle3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HcCleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA AJTFOMHHUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimme
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momoms mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3Ill0B MaTepPHANOB (CTEKIJIO, CIUIABBI METAJUIOB, MOJMMEPHEIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOIOTHS, MaTePUAIIHI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJHUKH,
MOJYNPOBOAHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PAaCTBOPUMOCTbD, KPUCTAIITHIECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Omocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
I0JIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMH TIOBEIECHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HH(pOpMaLIUEH O
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JIPYyrux  BUIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YEOHOUM JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEIOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEAbHOM, MHGOPMALMOHHOW M YUTATEIbCKOW KYJbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOoOOpa3oBaHWIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, 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:

UMHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuil u Tpyaa pa3IMuHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUST 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 NPHUPOJAE 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, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HAHUS IJIOOAJbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

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



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 PAaCKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSITHUH: aTOM, MOJIEKYIIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKas PEaKIUs, KiIacCU(PUKAIUS PeaKiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIOKEHUs, 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 HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIlEeCTBa
(poI1eHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e MCTIOJIH30BAaTh XUMHUUYECKYIO CUMBOJIUKY JJIsi COCTaBNeHUs: () OpMYI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUU IO
dbopMmynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX mojoxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdaeckoit
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJAaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A/pa, 00IIee YUCIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

e KJIACCU(UIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTABY YYacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TMpPEBpallleHUid B
Pa3IUYHBIX YCIOBUSX;

¢ BIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJIUTH pPACUYETHl IO
YPaBHEHHIO XUMHUYECKOUN peaKiny;

o IPUMEHSATH OCHOBHBIEC OIEPAIMU MBICIUTEILHON NESITEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KiacCcudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH MPaBUJIAM TOJb30BAHUS XUMUYECKON TIOCYI0M U J1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 10 TMOJYyYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOJAA), HIPUTOTOBIECHHUIO pPacTBOPOB C
ONPENICIIEHHON MacCOBOM JOJIEW PACTBOPEHHOTO BENIECCTBA, IUIAHUPOBATH
Y IPOBOJAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PaClIO3HABAHUIO PAaCTBOPOB
MIEJI0Ye U KHUCIOT C MOMOINBI0 MHAUKATOpPOB (Jlakmyc, (peHondranens,
METUJIOPAHK U IPYTHE).

K koHily 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKpbIBATh CMBICII OCHOBHBIX XHMHWYECKHX TMOHSATUNA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUUYECKasl PeaKlns, XUMUUECKasi CBA3b, TEIIOBOU 3(pdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JIEKTPOJIUTUYECKAS] TUCCOLMALUs, PEAaKIUHU HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amotponusi, aMmGpOTEPHOCTh, XUMHUYECKass CBsI3b (KOBAaJICHTHasi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHITHH U
MPUMEHSATH 3TH MOHSITHUS MPU OMUCAHUU BEIIECTB U UX IIPEBPAILICHUI;

¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHECHUN XUMUYECKUX PEAKIINM;

e OTIPEJICIATh BAJCHTHOCTh U CTENEHb OKUCIICHHS XUMHUUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEIMHEHUW 1o QopMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps/l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEETKN KOHKPETHOT'O BEIIECTBA;

epackpbiBaTh cMbICH Ilepumognueckoro 3axona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy lleprognyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasnuuath TOHATHS «IJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynmna (b-rpynma)», Maneie u OOJIbIIME TEPHOIBI, COOTHOCUTH
0003Ha4YCHUS, KOTOPBhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HX IO DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCU(PUITUPOBATh XMUMHYECKUE DJIEMEHTHI, HECOPTraHMYECKUE BEIECTBa,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H Cchenu(uuecKkrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
MpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIH;

e COCTaBJIITh YPABHEHUS 3JIEKTPOJIUTUYECKOMN TUCCOLMAIIMU KUCIIOT, IIeI04Yen
U coJiell, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS pEeaKIUid HOHHOTO OOMEHa,



YPaBHCHHS PEAKIUN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIICCTBAMU PA3JTMYHBIX KJIACCOB,;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITU;

¢ IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAICHUN B Pa3THMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIIECTBA B PACTBOpPE, IMPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

e COOJIFO/IATh MPABWJIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M W J1a00paTOPHBIM
o0opyaoBaHMEM, a TaKXKe TMpaBWwiIa OOpalleHusT C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OIBITOB [0 TOJYYECHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITMH, MOATBEPKAAIONIUE KAYCCTBCHHBIM COCTAB Pa3IMYHBIX
BEIICCTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPHA-, OPOMHJI-, WOJHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIEC OIEpAIMN MBICIUTEILHON NEITEbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, O0O0O00IIeHHe, CHCTeMAaTU3allio,  BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (pEeaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUHSA
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK

' MIPAKTHUYECKOU JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

yeJloBeKa

12 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [IOK

) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsr. [Tonstue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X ecKasi CBS3b.
32 OHMHq Rt eBAsh 3 bubnuotexa [JOK
' KHCHITEIRHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIIHH
I/I 15 bu6moreka [IOK
TOTO TO pasieiy https://m.edsoo.ru/7f41837¢
p 3 bu6moreka [IOK
C3CPBHOE BpeMd https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUA
1 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 | 0 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIMS. g 1 1 bu6moreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 0 1 bubnuoreka [JOK
' 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
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHTOB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHUA

bubmmorexa [{OK
. 7 )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxnenmme MeTaJUTBI 1 UX COSTMHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 0 0 bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITo € 0 MeToJax Mo3Ha 1 0 0
FUTTHE O METOAAX TOSHAHIVLE XHMITH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | 0 | bubmuorexa [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | 0 0 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bub K
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCTRIC | CJIOZKHDIC BEIIECTRA https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [IOK

10 X eckas Gopmyia. BaieHTHOCTD
HIMIE 7 popury. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
1 OTHocCHUTENBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [IOK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6moreka [IOK
XHUMHU4YEcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, Macchl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX Bubnmorexa [IOK
HHECTEATIO P https://m.edsoo.ru/ff0dS708
peakuuit
Knaccudukanms XuMUYeCKUX peakimil
Qukai peaitt bu6mmoreka [JOK
18 (coenuHEeHMS, pa3IOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IIeHIE 1 bubmmorexa [TOK
H 8 ) Hf https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHUi
20 KonTponpHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK




Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoObl nostyueHust KUCIopoia B
23 J1a00paTOPHH M TTPOMBIIIICHHOCTH bubmorexa HOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TommBo (HedTh, yroiabs U METaH).
25 3ar ﬂSHGIEPqu];OS . a, CIIOCOOBI Z:ro Bubnmorexa [IOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
bu6mmoreka [IOK
26 «ITonmyuenue u coOupanure KUCIOpoa,
. https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKue U XUMUYECKHUE CBOMCTBA bubmuorexka [JOK
Bojzopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOpoaa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

«ITomyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4{42




HU3YyYEHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachleHHbIe
A p P n bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE paCTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEILIECTBA B paCTBOPE
[IpakTuueckast pabota Ne 5 o Teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora Ne2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




OcHoBaHusI: COCTaB, KIaccuuKaims,

bu6mmoreka [IOK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMUYECKHE CBOUCTBA bubnuorexa [JOK
OCHOBaHMUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cpenne) P Bu6mmorexa 1[OK
46 CHOCOOBI OJTYYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 33714 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
N bubanoreka [IOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COEIUHEHHUI
[TepBbie MONBITKH KIacCUpUKAITIU
bubnuoreka [JOK
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H U
P bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX

anemenToB /. 1. Menneneepa

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




bu6mmoreka [IOK

53 Ilepuoapl, IpyIbl, TOATPYIIIILI
PO pyn Arpyn https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
. bubnuorexa [JOK
55 aTOMOB 251eMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6 e OK
59 HNonnas xumuueckas CBsizb nosmotera Il
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHas XMMUYeCKas bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexka [JOK
62 CreleHb OKUCICHUS H
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmuoreka [JOK




https://m.edsoo.ru/00adb076

65 KonTtponeHas padota Ne4 mo tTeme ! bubmuoreka [IOK
«Ctpoenue aroma. XUMHUYECKask CBS3b» https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011IEHNE U ! bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001IeHNE U | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O60011eHNE U | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bubmuorexa [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMHuueckoil CBSI3U U THIEI | 0 0 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHue 3HaHUI 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
6 Knaccudukanus XuMU4ecKux | 0 0 bubnunoreka [JOK
peaxkiui o pa3inuyHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubnuoreka [JOK
7 peakuuu. [loHsiTHE O TOMOTEHHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOpBIl, BIUAIOLIME HA CKOPOCTh 1 0 0

XHUMHUYECKOMN PCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
bubmmorexa [{OK
10 nucconuanuu. CUiabHBIE U ca0bie
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKIil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHMH B CBETE NPEJICTABICHUI bubmorexa OK
Pedl https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XuMHYECKHEe CBOMCTBA COJICH B CBETE
. bubmuorexa [JOK
13 Mpe/icCTaBIeHH 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
bu6mmoreka [JOK
16 «Pemenune 3KcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubmuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPaX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmorexa [{OK

20 «IlonmyueHue ConasTHON KUCIOTHI,
.. N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubnmorera [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHUKA SIIEMEHTOB bubnmnoreka [JOK




VA-rpymisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMHUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [IOK
30 «[lonydyeHrne amMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banme HUTPATOB U COJIEH
aMMOHUS B KQY€CTBE MUHEPATbHBIX
32 oOpenuil. Xumuueckoe bubamorera HOK
YHODPCHII . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloLIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
33 (boc:li))o pHa;I KI/ICJ'I(}))Ta (b(bI/II)BI/I(‘IC)CKI/Ie u bubmmorexa [TOK
P N https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubmuorexka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B
PO, pacipoctp bubmuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHEe
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHUMHUYECKHE CBOMCTRA.

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




DKosornyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuaoM yriepoaa (IV)

N bubnuorexa [JOK
37 VYroJibHAsI KUCOTA U €€ COJn
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [{OK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus a
https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 o teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METaJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJJIOB

m XUMHUYECKHE CBOMCTBA METAJLIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edsoo.ru/00ael 156




HaIpSHKEHUH METaJUIOB

O0m1re cnocoObl MOTyYeHus
metauioB. CruiaBel. Beruucienus no

. bubnuotexa [JOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAUIOB nommorexa 110
https://m.edsoo.ru/00ae1278
47 [lemouHbIe METAILITBI bubmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcuIbpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [[leouHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Bakueiiime coenuHEeHUS KaJIbINA
https://m.edsoo.ru/00ael Se8
51 O00011IeHNE U CUCTEMATH3ALI[MS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
ITpaxtrueckas padora Ne 6 o Teme
" p“ P « bubmuoreka [JOK
53 JKECTKOCTEL BOIBI M METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6 OK
54 AtoMUHUK nommoreka L{
https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U bu6nuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

56 XKeneso
https://m.edsoo.ru/00aeld86
57 OKcuibl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IeHne 1 cUCTEMaTH3aIUS
3HAHUM
[IpaxTueckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MaCcCOBOM JJOJIM BBIXOJa IPOTYKTa
peakuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHenmume MeTauibl 1 UX
COCTMHEHUS»
63 Bemiectsa u marepuaisl B bubnunorexa [JOK
IOBCEIHEBHOMU KU3HHU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O600IIeHE U bubnmoreka [JOK




CUCTEMAaTU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0dOa

67 PezepBubiii ypok. O0o0mIeHNE U | bubnuorexa [JOK
CUCTEMAaTH3alIs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«3narenscTBo «lIpocsemenue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxmmonepHoe obmiectBo «M3mnarensctBo «lIpocBemnienue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I°., AkuirionepHoe 00111€CTBO
«3narenscrBo «lIpocBenienue»

Tabmump: [leproauueckas cucrema xumuieckux neMenTo J[.M. Mennaeneena,

Ta6JII/IIIa pPaCcTBOPUMOCTH, C-)JIGKTpOXI/IMI/I‘IGCKI/Iﬁ paa HaHpH}KeHI/Iﬁ MCTaJIJIOB

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Metoaudeckoe MUchbMo 00 0COOCHHOCTSIX Mpenoiapanus xuMun B 2023/24

yaeOHoM roay (krippo.rwfiles/metod2024/1508/chem.docx)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru

http://yaklass.ru

https://en-oge.sdamgia.ru

https://resh.edu.ru

https://fipi.ru
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