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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHUNA XUMHHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHATUM O XUMHUUECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpYXKaIOMUA MUY,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KYJbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM I[IO3HAHMSI TMpPU H3YYEHUU BEUIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyYarOIIMMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBSCHIATH M OLICHUBATHb SIBJICHMS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUS LEHHOCTM XMMMUYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHsS OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemectBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATrPETATHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoOCBs3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHUS, Pa3JIOKEHUs, 3aMeIlleHNs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3UYECKUX CBOHCTB 0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HAOIIOJICHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peaKIuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoBEACHNE OUYNCTKUA TMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHME OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB Pa3JUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM K3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajiuyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmnoie ceéazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

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

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE MOPOJBbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TNEPBBIX TPEX MNEPHOJOB, KalMs, KalblLHUs U HUX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUINYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimys XuMAYeCKUX peakuid Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocT xumudeckoi peakmuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUU W MOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUALIMU. DIIEKTPOIUTHI U HEJEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJABI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HYECKMe H XHMHYCCKHE CBOWCTBA (00mmE Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacCHpOCTPAHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHNE OKPYKaIOIIEe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnons3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCUIbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COMM, UX (PU3NYECKUe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKHU BaKHBIX BELIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmmue mpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaJIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KMCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJydyeHUe, coOOUpaHue, paclo3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIne HeMETAIIIBI U UX COSIUHEHUS.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpPUCTAUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHU P
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusa MW Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKUe U XUMUYECKHE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBLI U conu xkenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHMs, KaJbLUs, aJIIOMUHUSA, LIUHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC TMOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHHMSI MPOrpaMMbl OCHOBHOI'O OOLIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMHM MU HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTHXKEHUSAX M OTKPBITHUSX MHUPOBOM U OTEYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHE IPEICTABICHNUS O BEIECTBE M XUMHUYECKOW peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOAbI, B3AUMOCBSA3SX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, TMPOEKTHOW U  HCCIENOBATEIIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEACTBUMA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii U Tpyaa pa3audHoOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMbIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHHE O ILIEJIOCTHON



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE el CTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHSIMU), HUCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, TI0O aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadyeCcTBE OCHOBBI g (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTar, GOpMyIHpOBaTH 0000IIEHN U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIB30BAHMS PA3IIMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON AESATENIBHOCTH MH(OPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMOW  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUA NPU BBINOJHEHUH 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduyueckue I OpeIMeTHOM oOiacTh  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIOIMIMNXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTNHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTH3aluio, KiIacCHU(PUKAIUIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBWjaM  MOJb30BaHUS  XMMHYECKOM  TOCYyIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEW pPacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, S3JEKTPOOTPUIATEIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHH, TMPEAEIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaJjiblX MEPHOJ0B U IJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS JJIEKTPOJIMTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSMU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IlIeHHe, CUCTEeMaTH3allli0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTH4eck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznen 1.IlepBonayanbHble XUMHYECKHE TIOHATHS
XuMus — BaXKHas
obacThb
bu6mmorteka [IOK
€CTEeCTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPAKTUYECKOU 7¢
eI TETHHOCTH —
YeJIoBEKa
BemecTBa n bu6moreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakuu 7c
Hroro mo pazueny 20

Paspen 2.Baxuneitmme np

€ACTABUTEC/IN HCOPraHUIECCKUX BeIIECTB

Bo3nyx.
bu6moreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
ITousarue 06 7¢
OKCHIaxX o
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuorexa [JOK

2.3 ITousatue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAX ic
OCHOBHBIE KJIaCcChl bubmuoreka [JOK

2.4 HEOPraHMYECKHX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHNH 7c

Utoro no pazueny 30

Pa3nen 3.I1lepnoauyecknii 3axoH u Ilepuoanyeckas cucrema xumudeckux daemenTos /I, U.
Menpeneesa. Ctpoenne aToMoB. XuMH4YecKas cBA3b. OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE

peakuuu
[Tepuonnueckuii
3aKOH 1 bubmuoreka [JOK
3.1 Mepuommieckas 7 https://m.edsoo.ru/7f4183
7c
cucremMa -



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

XUMHUYCCKUX
anemeHToB [[. 1.
Mennene-eBa.
Crpoenue atoma

[TPOI'PAMME

XumMuyeckas
CBSI3b. bu6mmoreka [{OK
3.2 OKHCIIUTEIBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTECIBH 7c
bIC pEaKIUu
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
bubmmorexa [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO



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

9 KUIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkIUuH
[ToBTOpEHUE N
yriryoneHue bubmmorexa LIOK
11 3HAHHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHOBHEBIE
bubmmoreka [{OK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakumit o
DIIEKTPOJIUTUYECK
ast Jyuccolanus. bu6moreka [IOK
1.3 XuMU4YecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazgeny 17
Pa3znen 2.Hemerasuuibl U MX COeIMHEHM ST
Oo61mas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
TPYIIIBL. o
I'ajmorensl
O6mas
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
snemeHToB VIA- 36
rpynnsl. Cepa u eé o
COCTMHCHUS
O6mras
XapaKTepUCTUKA
bu6mmoreka [JOK
XUMHUYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux

36



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

COCAMHCHUA

OOmas
XapaKTepUCTHUKa
XUMHYECKUX

24 aneMeHToB |VA-
rpynnsl. YTiaepoa
U KPEMHMM U UX

COCAMHCHUA

bubmuoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Pazgen 3.MeTasiibl M UX COCTUHEHU S

OOGmue cBoiicTBa bubmorera [JOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJJIOB

36

Baxwueiimme bubmmoreka [{OK

3.2 METAJUIbI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHUS 36

Hroro mo pazueny 20

Paznea 4.Xumus u okpy:Kaomas cpeiaa

I[TPOTPAMME

BemecTBa n bubnuorexa [JOK
4.1 MaTtepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeIOBEKa 36
Hroro mo pazgeny 3
bu6moreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBILIEE
KOJIMYECTBO 68
YACOB IIO



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuyecTBO 4acos 1 DJIeKTPOHHBbIE
ara
Kontpoas | IlpakTuue uugpoBkIe
Tema ypoka Bcee H3y4e
n/ HbIE CKHe ot o0pa3oBaTe/bHbIE
I ro padoThI padoTsI pecypchl
[Ipeamer xumuu.
bu6mmoreka [{OK
Ponp xumuu B
1 1 https://m.edsoo.ru/ff
JKU3HU YeIoBeKa. 0d210c
Tena u BemecTBa -
[TonsTHe 0 bubmmoreka [{OK
2 METO/1aX ITO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[TpakTuueckas
pabota Ne 1
«[IpaBuna paboTsl
B 1a6OPATOPHH 1 bu6moreka [IOK
3 OTEMEL 1 1 https://m.edsoo.ru/ff
P 0d23dc
oOparieHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BemecTBa bubnuorexa [JOK
4 u cMmecu. CriocoObl 1 https://m.edsoo.ru/ff
pasneneHust cMecen 0d26ca
[IpakTuueckas
pabota No 2
«Paznenenne bubnuoreka [JOK
5 cMmeceit (Ha 1 1 https://m.edsoo.ru/ff
MPUMEPE OUUCTKHU 0d28c8
MOBapeHHOU
COJIH)»
ATOMEL I bubmuoreka [JOK
6 1 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6e
XUMHUYECKHUE
9JIEMEHTHI. 3HAKH bu6mmoreka [JOK
7 (CUMBOJIBI) 1 https://m.edsoo.ru/ff
XUMUYECKUX 0d2be8
AJIEMEHTOB
8 IIpocteie n 1 bubnuorexa [IOK



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

CJIOXKHBIC BCIICCTBA

https://m.edsoo.ru/ff
0d2a6¢

AtomHO- bubnuoreka [IOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff
y4eHUE 0d2d50
3aKOH MOCTOSHCTBA
CcOCTaBa BEIIECTB.
Xumudaeckas
(bopmya. bubnuotexa [JOK
10 https://m.edsoo.ru/ff
BanentHocTh
Od2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
OtHocHTenLHAS
aTOMHas Macca. bubmmoreka [{OK
11 OtHocHTENLHAS https://m.edsoo.ru/ff
MOJIEKYJIIpHAs 0d323c
Macca
MaccoBas moJst
CUMITIECKORO bu6moreka [IOK
12 S TOMEHTA B https://m.edsoo.ru/ff
0d350c
COCTUHCHUH
KoaunuectBo bu6moreka [IOK
13 BemecTBa. MoJb. https://m.edsoo.ru/ff
Momnsipaast macca 0d5230
dusndeckue u
XUMHUYECKHE bu6mmoreka [IOK
14 SIBJICHUSL. https://m.edsoo.ru/ff
Xumudeckas 0d37fa
peakims
IIpu3Haku u
yCIOBUS bubnuorexa [IOK
15 MPOTEKAHUS https://m.edsoo.ru/ff
XUMHYECKHX 0d3al6
peakui
3aK0H COXpaHCHUS
MacChl BEIIIECTB. bubmotera [JOK
16 XHMITeCKIe https://m.edsoo.ru/ff
0d3b88
ypaBHEHUS
Brruucnenus bu6mmoreka [JOK
17 KOJIMYECTBA, MAaCCHI https://m.edsoo.ru/ff

BCIICCTBA 110

0d5708



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

YpPaBHEHUSIM
XUMHUYCCKUX
peakuui

18

Knaccudukarus
XUMHUYCCKUX
peakuui
(coenunenus,
pas3oKeHus,
3aMEIICHMS,
oOMeHa)

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0d3f34

19

M. B. Jlomonocosn
— Y4EHBIN-
DHITUKJIOIIEIHUCT.
O06o00menue u
CHCTEMAaTHU3allHs
3HAHUHN

bubmmoreka [{OK
https://m.edsoo.ru/ff
0d40c4

20

KontponbHas
pabota Nel o
Teme «BelecTa u
XUMUYECKUE
peakuumn»

bu6moreka [IOK
https://m.edsoo.ru/ff
0d4290

21

Bo3nyx — cMech
ra3oB. CocraB
Bo3ayxa. Kucnopon
— DJIEMEHT U
MPOCTOE BEIIECTBO.
O3on

bu6moreka [IOK
https://m.edsoo.ru/ff
0d448e

22

duznyeckue u
XUMHUYECKUE
CBOMCTBA
KHCJIOpOJIa
(peakiuu
OKHCJICHHS,
ropenue). [lonstue
00 oxcruaax

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4614

23

CriocoOsl
MOJTy4EeHUs
KHCJIOpOJa B
nabopaTopuu U
MIPOMBIIIIECHHOCTH.
IIpumeHeHue
KHCIIOpoJa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoii a3 pexT
XUMHUUYECKON
peaKuu, HOHSTHE
0

bubmnoreka [IOK

24 P MOXHMIIECKOM https://m.edsoo.ru/ff
p 004790
YpaBHEHUH, YK30- H
SHIOTEPMHUSCKUX
peaKIusx
TormBo (HedTb,
yroJjib U METaH).
3 bubmmoreka [{OK
arps3HCHHE
25 BOBIVXA. CIIOCOBEL https://m.edsoo.ru/ff
Ayxa, 0d4cda
ero
MPEIOTBPAICHUS
[IpakTnueckas
pabota Ne 3 o
teme «llomyuenue bubnuotexa [JOK
26 1 coonpaHue https://m.edsoo.ru/ff
KHCJIOPOJIa, 0d4ae2
W3YYCHHE €Tro
CBOMCTB»
Bonmoponx —
AJIEMEHT ¥ TIPOCTOE bubnuorexa [JOK
27 BEIIIECTBO. https://m.edsoo.ru/ff
Haxoxneune B 0d4ddo
pupoIe
dusndeckue u
XUMUYCCKUE
. bu6mmoreka [JOK
CBOMCTBa
28 https://m.edsoo.ru/ff
BOJIOPO/IA. 004ddo
[Ipumenenne
BOJIOpOJIA
Moustie o bubmuoreka [JOK
29 HCITOTAX 1 COsX https://m.edsoo.ru/ff
0d50d2
Cnoco0Obl
bu6mmoreka [JOK
MOJTy4eHUs
30 5 https://m.edsoo.ru/ff
0/oposa B 0d4ddo
nabopaTopuu
[IpakTnueckas bubnuoreka [IOK
31 pabota Ne 4 o https://m.edsoo.ru/ff

TEMC «HOJ’IyLIeHI/IC

00d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

U coOupanue
BOJIOPO/IA,
H3yUYCHHE ero
CBOMCTB»

MonsipHblii 00BEM

bubmuoreka [IOK

32 rasosB. 3aKOH https://m.edsoo.ru/ff
Asorazipo 0d542e
Brruncnenus
00BEMa,

KOJINYECTBA
bubmmoreka [{OK
BEILECTBA rasa Io
33 eI H3BCCTHOM https://m.edsoo.ru/ff
y 0d55a0
KOJIMYECTBY
BEIIECTBA WU
00BEMY
Brruncnenuns
00BEMOB Ta30B MO
bu6moreka [IOK
YPaBHECHHUIO

34 KL HA OCHOBE https://m.edsoo.ru/ff
PCAKIlH Ha | 0d5708
3aK0Ha 00BEMHBIX
OTHOIIICHUH Ta30B
duznyeckue u bubnuoreka [JOK

35 XUMHUYECKUE https://m.edsoo.ru/ff
CBOMCTBA BOJBI 0d587a
CocTaB OCHOBaHUI. bubnuorexa [JOK

36 ITousarue 06 https://m.edsoo.ru/ff
HWHJIMKATOpax 0d59e2
Bonma xak
pPacTBOPHUTEIIb.

Hacruimennsie u
bu6mmoreka [JOK
HEHACKIILIEHHBIE

37 ACTBODEL https://m.edsoo.ru/ff
PacTBOpbIL. 0d5b40
MaccoBas nons
BEILECTBA B
pacTBope
IIpakTueckas
pabota Ne 5 o
TeMe bu6mmoreka [JOK

38 «[Ipurorosnenune https://m.edsoo.ru/ff
pacTBOPOB C 0d5eba
OIpeNENEHHON

MaccOBOU HOJIEN



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOIO

BEIIICCTBAY
KontponbHas
bubmuoreka [IOK
pabota Ne2 o
39 reme «KHe1ono https://m.edsoo.ru/ff
PO 006342
Boaopona. Bona»
OKcupl: COCTaB, bu6mmoreka [{OK
40 KJIacCH(UKaIus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyuenue u
XUMHYECKUE
CBOMCTBA bubmmoreka [{OK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
amM(pOTEepHBIX
OKCHJIOB
OcHoOBaHUS:
bu6moreka [IOK
COCTaB,
42 T N— https://m.edsoo.ru/ff
T, 0d67ca
HOMEHKJIaTypa
[Tonyuenue u
bu6mmoreka [IOK
XUMHYECKHE
43 cBOiiCTRA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHMI
Kucnots: cocras, bubnuorexa [JOK
44 KJaccudukanms, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyyenue u bubnuoreka [JOK
45 XUMHYECKHE https://m.edsoo.ru/ff
CBOIICTBAa KHCJIOT Odfee2
Conu (cpennue):
HOMEHKJIATypa,
bubmuoreka [JOK
CITOCOOBI
46 I https://m.edso0.ru/00
YACHHA, ad9474
XUMHYECKHE
CBOMCTBA
IIpakTrueckas
pabota Ne 6.
bu6mmoreka [JOK
Pemenne
47 https://m.edso0.ru/00
AKCMIEPUMEHTAIbH

BIX 3a7a4 I10 TEME
«OCHOBHBIE

ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIaCCHI
HEOPraHU4YECKUX
COEIUHEHUI

I'eneTnueckas
CBSI3b MEXKIY

bubmuoreka [IOK

48 KJIaccaMu https://m.edso0.ru/00
HEOPraHUYECKUX ad9a50
COCJIMHEHU I
O6oOmeHue u bubmuoreka [JOK

49 CUCTEMAaTH3aIIH https://m.edso0.ru/00
3HAaHUU ad9ch2
KontponbHas
pabota Ne3 mo
teme "OCHOBHBIC bubmiorexa HOK

50 https://m.edso0.ru/00
KJIaCCHBI addela
HEOPraHWUYECKUX
coenuHeHni"

[IepBbie ONBITKH
Kiaccudukanum
XUMHUYECKHX bu6moreka [IOK

51 AJIEMEHTOB. https://m.edso0.ru/00
ITongrue o adoffa
rpynmnax cXoaHbIX
3JIEMEHTOB
[Tepuonuueckuii
3aKOH U
[Tepunoanueckas bubnuoreka [JOK

52 cucremMa https://m.edso0.ru/00
XHUMHYECKUX ada52c
anemenToB [I. 1.

Meunpeneena
TTepHo I, TPy, bubmuoreka [JOK

53 https://m.edso0.ru/00
MOATPYIIIIBI ada52c
CrpoeHue aToMOB. bubnuoreka [JOK

54 CocTaB aTOMHBIX https://m.edso0.ru/00
anep. U30Tonsl ada342
Crpoenue
NIEKTPOHHBIX bubnuorexa [IOK

55 000J10Y€K aTOMOB https://m.edso0.ru/00

3JIEMEHTOB
ITepuoaunueckoit

adabbc



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

cucremsl JI. U.
MeHnpeneeBa

XapakTepuctuka
XUMHUYECKOTO
JJIEMEHTA 110 €r0

bubmuoreka [IOK

56 ITOJIOYKCHHIO B https://m.edso0.ru/00
[Tepuonnueckoi ada824
cucteme /l. N.
MenpeneeBa
3HaueHUE
[Tepnoanueckoro
3aKOHAa JIIs
R — bubmmoreka [{OK
57 P JIYKI/I https://m.edso0.ru/00
npaktuku. J[. U. 202966
MenaeneeB —
Y4€HBIN, ITe1aror U
IpaXKIaHUH
DIIEKTPOOTPHULIATEN
bu6moreka [IOK
BHOCTH ATOMOB
58 https://m.edso0.ru/00
XUMHUYECKUX
adaab8
2JIEMEHTOB
bu6moreka [IOK
Honna
59 HHat https://m.edso0.ru/00
XUMHUYECKas CBI3b
adac34
KoBanenrrnas bubnuorexa [JOK
60 MOJIsIpHAS https://m.edso0.ru/00
XUMHYECKAs CBA3b adaab8
KoBanentnas bubnuoreka [JOK
61 HETIOJISIpHAS https://m.edso0.ru/00
XUMHYECKAs CBA3b adaab9
CrereHs bubmuoreka [JOK
62 https://m.edso0.ru/00
OKHUCJIEHHUSA
adae28
OxucnuTensHo- bubmuorexa LIOK
63 BOCCTaHOBHUTEILHBI https://m.edsoo.ru/00
€ peakiuu adb076
OKHCIHTEIH I bubmuoreka [JOK
64 https://m.edso0.ru/00
BOCCTAaHOBHTEIIH adb076
KoHnTtponpHas bubnuoreka [IOK
65 pabota Ne4 mo https://m.edsoo.ru/00

teme «CTpoeHue

adb486



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

aToMa.
XuMuyeckas
CBS3bY
PezepBHEBIN YPOK.
P P bubnuoreka [IOK
O06o0011IEHNE U
66 CHCTeMATHAALIA 1 https://m.edso00.ru/00
N 1 adb33c
3HAaHUHU
PesepBHEBIN YPOK.
P P bu6mmorexa [IOK
O06o061IEHNE U
67 CHCTEMATHAALIS 1 https://m.edso0.ru/00
N 1 ad9cb2
3HAaHUHU
Pe3epBHbIi ypoK.
bubmmoreka [{OK
O0001eHne u
68 CHCTeMATHAALIS 1 https://m.edsoo.ru/ff
HaThsan 0d61c6
3HAaHUHU
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacon 1 DJIeKTPOHHBbIE
ara
KonTpou IIpakTuye uugposkIe
Tema ypoka Bce usyye
n/ bHbBIE cKHe st o0pa3zoBaTe/ibHbI
ro
n padoThI padoTsI e pecypchbl
[Tepunoanuecku
1 3aKOH.
[Tepnognuecka
bubmmoreka [{OK
s CHCTeMa
IMITIECKIX 1 https://m.edso0.ru/0
0adb59e
aneMeHToB /l.
n.
MenneneeBa
3aKOHOMEPHOC
TH B
W3MCHCHHUH
. bubnuotexa [JOK
CBOWCTB
— 1 https://m.eds00.ru/0
0adb6b6
3JIEMEHTOB
TEPBBIX TPEX
MEepHOJIOB
Knaccudukannm
e bu6mmoreka [JOK
HOMEHKJIaTypa 1 https://m.edso0.ru/0
HEOpraHUYECKU Oadb7e2
X BEILIECTB
23791051
XHUMHYCCKOM bubmuoreka [JOK
CBSI3U U TUIIBI 1 https://m.edsoo.ru/0
KPUCTAJUIMYECK Oadbac6
HUX PEUIETOK
KonTposbHas
pabota Nel no
TeMe
«IToBTOpEHHE
U yriyoneHue
YL 1 1

3HAHUM
OCHOBHEBIX
pa3zaenos
Kypca 8
KJ1acca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Krnaccudukaru

I XUMHYECKUX bubmuoreka [IOK
6 peakuuii o https://m.edsoo.ru/0
Pa3IMYHBIM 0Oadbcb0
MpU3HAKaM
ITonsarue o
CKOPOCTHU
XUMHYECKON
bubmmoreka [{OK
peaKkIuu.
7 oHsTHe 0 https://m.edso00.ru/0
Oadbe9a
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusx
ITongrue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BJIMAIOIINE HA bubnuotexa [JOK
8 CKOPOCTh https://m.edsoo.ru/0
XUMHYECKOH Oadc28c
peakiuu u
MOJIOJKEHUE
XUMHYECKOTO
paBHOBECHs
OKHCIATEIBHO
) bu6mmoreka [JOK
9 https://m.edsoo.ru/0
BOCCTaHOBHTEN
Oadcade
bHBIC PEaKIIUU
Teopus
AICKTPOJIUTHYC
CKOH bu6mmoreka [JOK
10 JIHACCOIMAIIHAH. https://m.edsoo.ru/0
CuinpHBIE U Oadcd68
cia0ble
ANEKTPOJIUTHI
Hownnsle bu6mmoreka [JOK
11 ypaBHEHUs https://m.edsoo.ru/0
peaxmmit 0add448
XUMHYECKHE
N bu6mmoreka [JOK
CBOMCTBa
12 https://m.edsoo.ru/0
KHCJIOT U

OCHOBaHWH B

0add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBCTC

MIPE/ICTaBICHH

1 00

AEKTPOJTUTHYE

CKOM

JIUCCOIUAIIAN

XUMUYECKHUE

CBOMCTBA

coJieil B CBETE

HpecTaBeHH bubmmoreka [{OK
13 e https://m.edso0.ru/0

0add8h2

AEKTPOTUTHYE

CKOM

JUCCOIUAIIAN

[TonsTHE O bu6moreka [IOK
14 TUIPOJIA3E https://m.edsoo.ru/0

coyei 0add9d4

O06o06menne u bu6moreka [IOK
15 cUCTEeMaTH3aIu https://m.edso0.ru/0

s 3HAaHUH Oadddi12

[IpakTrueckas

pabota Ne 1. bubnuoreka [IOK
16 «Pemenne https://m.edso0.ru/0

IKCIIEPUMEHTA Oaddbfa

JIBHBIX 3a/1a9»

KonTposbHas

pabota Ne2 1o

TeMe

«DNEKTPOJIUTH bubnuorexa [JOK
17 yeckas https://m.edsoo.ru/0

JIMCCOIAAIINSL. OaddecO

XHMHYECKHUE

peakiuu B

pacTBopax»

OO0mas

XapaKTePUCTHK

bubmuoreka [{OK

18 A TATIOTCHOB. https://m.edso0.ru/0

XI/IMVI/ILIGCKI/IC 0addfe?

CBOMCTBA Ha -

puMepe XJopa
19 X10poBOIOPO] bubnuorexa [IOK

. Constnas https://m.edso0.ru/0



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

KHUCIIOTA,
XHUMHUYECKHE
CBOICTBA,
MOJIy4eHHeE,
IIpUMEHEHNE

0adel04

20

[IpakTnueckas
pabora Ne 2 o
TeEMe
«Ilomyuenne
COJISTHOU
KHCJIOTHI,
HU3y4EHUE e€
CBOMCTB»

bubmmoreka [{OK
https://m.edsoo.ru/0
Oade348

21

Brraucnenns
o
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
peareHToB AaH
B U30BITKE

bu6moreka [IOK
https://m.edsoo.ru/0
0ade488

22

Oo61mas
XapaKTePUCTHK
a 2JICMEHTOB
VIA-rpynms

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

23

ANIOTpOIHBIE
Mo (UKAITIT
CepBhI.
Haxoxnenue
Cephl U €€
COEIUHEHUN B
MPUPOJIE.
XUMHYECKHE
CBOMCTBa cephl

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBogopon,
CTpOEHHUE,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ade802

25

Oxcuppl cepsl.
Cepnas
KHCJIOTA,

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

¢busnyeckue u
XUMUYECKHE
CBOICTBA,
MpUMEHEHHE

26

XnuMudeckne
peakuuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIICHHO
ro crmocoda
TIOJTydeHUS
CcepHOU
KUCJIOTBL.
XuMHdeckoe
3arpsi3HEHNE
OKpYyKarouen
Cpenbl
COEIMHEHUAMU
cephl

bubmmoreka [{OK
https://m.edsoo.ru/0
Oadec8a

27

Brranciaenue
MacCOBOU IOJIH
BBIXOJa
MPOIYKTa
peakiuu

bu6moreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oo01mas
XapaKTEePUCTHUK
a DJIEMEHTOB
VA-rpynisl.
A3zorT,
pacnpocTpaHeH
ue B IpupoJie,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadeeab

29

AmMMuak, ero
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4eHHE U
pUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf004

30

IIpakTrueckas
pabota Ne 3 mo
TEME

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf180



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

«[Tonyuyenue
aMMHaKa,
HU3yYECHUE €0
CBOMCTB»

31

AsoTHas
KHCIIOTa, €€
¢busnveckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/0
0adf306

32

Ucnons3oBann
€ HUTPATOB U
coJlieit
aMMOHHMS B
KayecTBe
MHHEPaTbHBIX
yA0OpeHMiA.
XuMHdeckoe
3arpsi3HEHNE
OKpyKaromen
cpenbl
COEIMHEHUAMU
azoTa

bu6moreka [IOK
https://m.edsoo.ru/0
0adf518

33

docdop.
Okcun
docdopa (V) u
dbochopnas
KHCIIOTA,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIyuYeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf68a

34

Hcnons3zoBanu
e ¢ocdaroB B
KauecTBe
MUHEpaJIbHBIX
ynoOpeHuil.
3arpsi3HeHUE
IIPUPOTHOMN
cpensl
dbocdaramu

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH
W€ B IPUPOJIE,

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

¢busnyeckue u
XUMUYECKHE
CBOMCTBA

Oxcuplt
yriepoja, ux
¢busnveckne u

XUMHUYCCKUE
N bubnuotexa [JOK
CBOMCTBA.
36 https://m.edsoo.ru/0
DKOJOTUYECKHU
Oadfebe
€ TIPOOJIeMBI,
CBSI3aHHBIE C
OKCHIOM
yriaepona (1V)
YronpHas bu6moreka [IOK
37 KHCJIOTa U €€ https://m.edso0.ru/0
coH 0ae006¢c
[IpakTnueckas
pabota Ne 4 o
TeMe
"l[Monyuenune bubnuorexa [JOK
38 YTJIEKHUCIIOTO https://m.edso0.ru/0
rasa. 0ae027e
KauecTBenHnas
peakmus Ha
KapOoHaT-uOH"
[TepBoHayanpH
bI€ TTIOHATHS 00
bu6mmoreka [JOK
OpraHUYECKUX
39 BeIlICCTRAX KAK https://m.edso0.ru/0
B 0ae054e
0 COCIMHCHMSIX
yriaepoja
. bubmuoreka [JOK
Kpewmuuii u ero
40 SN https://m.edsoo.ru/0
s 0ae080a
IIpakTrueckas
pabota Ne 5.
Pemenne
JKCIIEPUMEHTA bubnuorexa [IOK
41 JIBHBIX 33134 https://m.edsoo0.ru/0

10 TeEME
«Baxxneime
HeMeTaJlJIbl U
HX

0ae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

COCAUHCHUA»

42

KontponbHas
pabota Ne3 mo
TeEMe
«Baxnenmue
HEMETAJUIbI U
ux
COEJIMHEHUS»

bu6mmoreka [{OK
https://m.edsoo.ru/0
0ae0el8

43

OOmras
XapaKTePUCTUK
a XUMHYECKUX
9JIEMEHTOB —
METAaJIOB.
Merammyecka
sl CBSI3b U
MeTaIndecKas
KPHUCTAJUTMYECK
as pemeTKa.
dusnueckue
CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/0
0ael03e

44

XHUMHUYECKHE
CBOMCTBA
METaJlJIOB.
DIIEKTPOXUMUY
€CKUH psij
HanpsHKEHUN
MeETaJlJIOB

bu6moreka [IOK
https://m.edsoo.ru/0
0aell56

45

O061mue
CIIOCOOBI
MOJy4YEeHUS
METaJIOB.
CruiaBbl.
Breruucnenus
o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIVH U3
peareHToB
COHEPIKUT
npuMecu

bubmuoreka [JOK
https://m.edsoo.ru/0
0aell56

46

IlongaTue o

bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

KOppO3uu https://m.edso0.ru/0
METAaIJIOB 0ael278
L{enoumbre bubnuoreka [IOK
47 MOTAIIILL https://m.edso0.ru/0
Oael4dh2
Oxcunpl 1
FHAPOKCHIH bu6mmoreka [{OK
48 HaTpis 1 https://m.edsoo.ru/0
Oael4dh2
KaJust
Illenounozeme
JIbHBIC bubmmoreka [{OK
49 METaJlIBl — https://m.edso0.ru/0
KaJIbIIUHA U Oael5e8
MarHum
Baxneiimme bu6moreka [IOK
50 COCIMHCHUS https://m.edso0.ru/0
KaJIBIHUS 0ael5e8
O06o06menne u
51 CUCTEMATH3aINA
sl 3HAHUM
KéctkocTh
— bu6mmoreka [IOK
52 P https://m.edso0.ru/0
0ae1886
yCTpaHCHHS
[IpakTuueckas
pabota Ne 6 o
TeMe bu6mmoreka [JOK
53 "YKécTkocTh https://m.edso0.ru/0
BOJBI U Oaelae8
METObI €€
ycTpaHeHus"
bubmuoreka [JOK
54 ATIOMUHHI https://m.edsoo.ru/0
Oaelc64
AmdorepHbie
cBOHCTBA bubmuoreka [{OK
55 I https://m.edso0.ru/0
Oaelc64
TUAPOKCHIA
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/0
0aeld86
57 Oxcuapl, bu6mmoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUPOKCUJIBL U
COJIM JKeJe3a
(I u xenesa

(1)

https://m.edsoo.ru/0
0ae35e6

58

O06o001IEHNE U
cucTeEMAaTH3alll
s 3HAHUN

59

[IpakTnueckas
pabota Ne 7.
Pemenue
IKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxnenmue
METaJUTBl U UX
COCTMHCHUS

bubmmoreka [{OK
https://m.edsoo.ru/0
Oae3de8

60

Brraucnenus
o
YpaBHEHUSIM
XUMHUYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH
B U30BITKE WIH
COJICPXKUT
MIPUMECH.
Brranciaenus
MAacCOBOM JI0JIU
BBIXOJa
MIPOJIyKTa
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael750

61

O060011IEHNE U
CHCTEMAaTU3aI
s1 SHAHUN

62

KoHnTtponpHas
pabota Ne4 mo
TEME
«Baxuenmue
METaJIbl U UX
COEIMHEHUS»

63

BemecrBa n
Marepuabl B

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae3f50



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

MMOBCEIHEBHOM
JKN3HU
YeIIOBEKa
XUMHUYECKOE
3arpsi3HEHUE bubmuoreka [JOK
64 oKpysKatoeit 1 https://m.eds00.ru/0
0ae4270
CpeIbI
Pons xumMun B
peeHmH bubmmoreka [{OK
65 KOOI IHCCKIX 1 https://m.eds00.ru/0
0ae4270
npooieM
Pe3epBHbIi
YPOK. bubnuorexa [JOK
66 O6o0meHne u 1 https://m.edso0.ru/0
CHCTEMaTH3alH 0ae0dOa
s SHAHUHM
Pe3epBHbIi
YPOK. bubnuorexa [JOK
67 O06o06meHne u 1 https://m.edso0.ru/0
cUcTeEMaTH3alu 0adb33c
sl 3HAHUM
Pe3epBHbIit
YPOK. bu6mmoreka [IOK
68 O06o06meHnEe 1 1 https://m.edsoo0.ru/0
cucTeMaTH3alu 0ad9ch2
sl 3BHAaHUH
OBIIEE
KOJIMYECTBO 68
YACOB I1O0

[TPOTPAMME



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

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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/subject/29/
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