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HOACHHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHOl paboueil MmporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOydyeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYCHUST XUMHUHM C  Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero oOpa3oBaHus, a Takke TpeOOoBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHH CIY>KUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (hOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAyKH XMMHH Ha ONpPENeEHHOM dTane e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAepkaHHUsl MPOTpaMMbl MO XUMHHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIMIY
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
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI 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: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKUe 1NN, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Yysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJIbHEHIIETO
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 wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAsA AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPACTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U OpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — alioTponHas MoAU(PUKAIUSA KUCIOPOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. Haxoxkmenue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. @uzndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U MIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3ajlad 1o TeMe «BaxHeliine Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAIUM XUMUYECKUX 3yieMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JAJMHHOMEpUoAHas  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK atoMoB TepBbiX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 IPYIIaM U NEPUOAAM.

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.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPHU M3YYCHHU XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUHbIE TIOHSATHSI: HAyYHBIM (pakT, TUIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

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

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JeMEeHTOB B llepuoanueckoil
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peaknuu. [lonstTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  AJEKTPOHHBIM  OaslaHC
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



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

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM MW coJell B CBeTe MpPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAIOB M HeMeTauioB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCHOJIb30BAaHWE BHJEO MAaTepUalIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy pasIoKEeHHs, COCIUHEHHUS), Paclo3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YEJIOBEKA. BaXHeWIne XJIOpUIbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoAoposd, CTpoeHue, (pU3NUecKue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckue). XUMHUYECKHE PEeaKIluu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyroBopoT azora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
altoTponHeie Moaudukauuu Gochopa, GUMUECKHEe M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJIEHHOCTH. BakHellue CTpouTenbHbIE MaTepHallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

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
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuaoB (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peaKIluu Ha cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE M W3YYCHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpemETOK anmasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHU MeTamnoB. Ousnyeckne u XMMUYECKHe CBOMCTBA MeTaiioB. OOmue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MOJIOKEHUE B [leprnoanyecko cucTeMe XMMHYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbIMM: IIOJOXKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
JXKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3IE€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJbI, MpOLIECCA TOPEHUS KEJIE3a B KUCIOPOE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U OMHCAHHUE MPOIECCOB OKPAIIMBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS M OKpY:KaKOLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 MCIOJIb30BAaHUE KaK OOIUX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAINS, TEePUOANIHOCTh, HAOIIOIECHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCThH, MOJICKYJIA, JJICKTPHUCCKUH 3apsjl, MPOBOIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeAuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MESTEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEAEHUWE M TMIOCTYNKH CBOMX TOBapUIIEH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU WU COCTABJISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOr, JTOCTYIMHBIMH TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUS TMpaBW O0€30MacHOCTH MpU  OOpaIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMECHEHUS TMPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUS HEOOXOJUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy9aeMble MPU HU3YUCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTEMA, TMPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



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

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThL B TIpolleCCe TO3HAHMUSI TOHATUA (TIpEeAMETHhIE |
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-TT03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OpPraHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONpPEIEIEHHOrO TUIA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WTIOCTPUPOBATh pEIIAEMble 3aJladyl  HECJIOKHBIMU CXEMaMH, JHharpaMMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpYKarouleil NpupoHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
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



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBAaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYJIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIECTISATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpeiBaTh 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€HHUsI, 3aKOHa ABOTapo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

e KJIACCU(PUIIMPOBATh XUMHYECKHE 3JIEMEHThl, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOr0 »JJieMeHTa Mo (opMyse COeIUHEHHS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBATh IMpaBUJIAM TOJB30BAHUS XUMUYECKON TOCYI0M U J1abopaTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEA PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUYECKas PeaKIMsi, XUMUYeCcKasi CBsI3b, TEIUIOBOU 3PdeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XHUMHUYECKOU (hopMmyie, xapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M 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 TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
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
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(PUUIEecKrue XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTUYECKON JUCCOLMALIUN KUCIIOT, IEI0Y e
U CoJiel, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIUid HOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHS JIEKTPOHHOTO OallaHCa dTUX PEaKINA;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO JJIeMEHTa 1o (OpMyJie COCAMHCHMS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHCHUIO J1TAOOPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHUCTEeMaTH3alMi0,  BBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATUYECKOE MNJIAHUPOBAHME

8 KJ1ACC
KonunuectBo yacos
NO KoHTp MpakTr DneKTpoHHbIe
n} HaumeHoBaHue pa3paenos n TeM OJ1IbHbI nyeck (undposbie)
n nporpamMmbil Bcer e ne ob6pasoBaTesibHble
o
pa6ort pa6ort pecypcbl
bl bl
Pasgen 1. NepBoHa4vasbHble XMUMUYECKNE NOHATUSA
Xnmmsa — BaxkHast obnacTtb Bubnunoteka LIOK
1.1 €CTeCTBO3HaHUS! U NpaKTUYECKOM 5 2 https://m.edsoo0.ru/7f4183
AesTeNbHOCTU YesloBeka 7c
Bubnunoteka LIOK
1.2 BewecTBa 1 XxMmMmnyeckue peakumm 15 1 https://m.edsoo.ru/7f4183
7c
UToro no pasaeny 20

Paspen 2. BakHeHLune npeacraBuTe/iIn HeopraHM4YeCKux BewlecTs

Bosayx. Kucnopoga. NoHaTtue 06

Bubnunoteka LIOK

2.1 6 https://m.edsoo.ru/7f4183
oKkcuaax
7c
Bonopoa.lloHATHME 0 KNUCIoTax u Bubnmoreka LIOK
2.2 AOPOA. 8 1 https://m.edsoo.ru/7f4183
consx
7c
Bubnunoteka LIOK
2.3 | BoAa. Pacteopel. ToxaTue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHUAX
7c
OCHOBHbI€ KJ1aCCbl HEOPraHNYECKnX Bubnuoreka LIOK
2.4 « P 11 1 1 https://m.edsoo.ru/7f4183
coeAVHeHNM
7c
UToro no pasageny 30

Pasaen 3. Nepuoanueckunii 3akoH u Nepunoanuyeckas cucTteMa XMMHUYECKUX afnieMeHToB [1. U.
MeHaeneeBa. CtpoeHMe aToMOB. XMMHUyeckas cBsisb. OKMC/INTENIbHO-BOCCTaAaHOBUTEJIbHbIE
peakuum

Mepuoagnyecknii 3aKoH 1
Mepuognueckasa cmcrtema

Bunbnunoteka LLOK

3.1 7 https://m.edso0.ru/7f4183
XUMnyeckunx anementos . U. 7c
MeHpgene-esa. CTpoeHne aToMa -
XuMnyeckast cBsisb. OKUCTUTENBHO- Bubnunorexa LIOK
3.2 ' 8 1 https://m.edsoo.ru/7f4183
BOCCT@HOBUTE/IbHbIE peakLunm 7
Bnbnunoteka LLOK
WToro no pasaeny 15 https://m.edsoo.ru/7f4183
7c
Bnbnunoteka LOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f4183
7c
OBLLEE KOJIMYECTBO YACOB MO 68 4 .

NMPOIrPAMME
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9 KJ1ACC

N2 Konunyectso yacos
DNEeKTPOHHbIEe
n HanmeHoBaHue pa3genoB U TeM K n (undposbie)
OHTpON paKTnuy
ﬁ nporpamMmel Bcero bHblE eckue oGpasoBaTeanble
pa6ortbl | pa6oTtbl | PECypCbl
Pa3pnen 1. BewectBo U XMMHNYECKHE peaKkLum
MoBTopeHue u yrnybneHme 3HaHUM Bubnuorea LIOK
1.1 OCHOBI[-DIbIX as ings Kypca 8 knacca > 1 https://m.edso0.0u/
pasi P 7f412636
OCHOBHbIe 3aKOHOMEPHOCTU XMMNYECKMX Bubnmorera LIOK
1.2 caKL P 4 https://m.edsoo.ru/
peakl 7f412636
DNeKTponuTudecKkas auccoumaumns Bubnmoreka LlOK
1.3 Xmmmqi:cxme ok W’?B auchou ax. 8 1 1 https://m.edsoo.ru/
peaiini & pacteop 7f412636
UToro no pasgeny 17
Paspen 2. HemeTannbl U X coeAUHEHUNA
Obwas xapakKTepucTuka XMMNYECKNX Bubnuoreka LIOK
2.1 3neu:4eHTo;VIIAI—3r nnbl. FanoreHsbl 4 1 https://m.eds00.ru/
Py . 7f41a636
ObLwas xapakKTepucTuka XMMNYECKNX Bbubnuoteka LJOK
2.2 anemeHToB VIA-rpynnbl. Cepa 1 eé 6 https://m.edsoo.ru/
coeanHeHus 7f41a636
Obwas xapakKrepmucTuka XMMNUYECKNX Bbubnnorteka LLOK
2.3 anemeHToB VA-rpynnbl. A30T, doccop um 7 1 https://m.edsoo.ru/
NX coeanHEHUs 7f41a636
Obwas xapakKTepmucTuka XMMNYECKNX Bbubnnorteka LLIOK
2.4 anemeHToB IVA-rpynnbl. Yrnepoa v 8 1 2 https://m.edsoo.ru/
KPEMHUIM U UX COEANHEHUS 7f41a636
UToro no pasageny 25
Paspen 3. Metannbl n nx coegnHeHus
Bunbnunoteka LLOK
3.1 O6uwume cBolicTBa MeTanIoB 4 https://m.edsoo.ru/
7f41a636
Bunbnunoteka LLOK
3.2 BaxkHelLwimne MeTanbl N NX CoOeaANHEHUS 16 1 2 https://m.edsoo.ru/
7f41a636
UToro no pasageny 20
Paspen 4. XuMmua n okpyxxarouwiana cpeaa
BewectBa 1 Matepuarbl B XXU3HU Bubnmorera LOK
4.1 quI::JéBeKa P 3 https://m.edsoo.ru/
7f41a636
MToro no pasgeny 3
Bunbnunoteka LLOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/
7f41a636
OBLLEE KOJINYECTBO YACOB MO NMPOIrPAMME 68 4 7
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NMOYPO4YHOE NMJIAHUPOBAHMUE

8 KJIACC
No KonunuyecrBo yacos
SneKTpoHHble undpoBbie
n MpakTn
/ Tema ypoka Bcero KOHTpoOJibHbIE yeckne ob6pa3oBaTtesibHble
n pa6otbl pecypchbl
pa6otbi
MpeameT xuMmn. Ponb xummnun B Bubnnoteka LIOK
1 XXWU3HW yenoseka. Tena un 1 https://m.edsoo.ru/ff0d210
BellecTBa [
MoHATWEe 0 MeToaax MO3HaHusA B Bubnuorera LIOK
2 A 1 https://m.edsoo.ru/ff0d227
XUMUK
e
Mpaktnyeckas pabota N2 1
«[paBuna paboTbl B Bubnnoteka LIOK
3 nabopaTopum n Npuémsbl 1 1 https://m.edsoo.ru/ff0d23d
obpalueHns ¢ nabopaTopHbIM c
obopyaoBaHnem»
YuncTole BewecTsa n cmecu Bubnuorera LIOK
4 = L. 1 https://m.edsoo.ru/ff0d26c
Cnocobbl pasgeneHns cMecen a
MpakTnyeckasn pabota N2 2
<<I5a3 eneHune Cbl:/)leceVI (Ha Bubnuorera LIOK
5 A N 1 1 https://m.edsoo.ru/ff0d28c
npuMepe O4YMUCTKM NOBapPEHHOMN 3
conu)» =
Bubnunoteka LLOK
6 ATOMbI 1 MONEKY bl 1 https://m.edsoo.ru/ff0d2a6
[
XuMmnyeckune sanemMeHTbl. 3HaKu Bubnuoteka LLOK
7 (cuMBObI) XMMUYECKUX 1 https://m.edsoo.ru/ff0d2be
3/1IEMEHTOB 8
Bubnuoteka LLOK
8 MpocTble 1 CNoOXHble BewecTBa 1 https://m.edsoo.ru/ff0d2a6
c
Bubnunoteka LLOK
9 ATOMHO-MOJIEKYIIPHOE YYeHMe 1 https://m.edsoo.ru/ff0d2d5
0
3aKoH NOCTOSAHCTBA COCTaBa
BeK eHCTnB ;M?’I':NTEBCKaH e Bubnworexa LIOK
10 Hects. 1 https://m.edsoo.ru/ff0d2ea
dopmyna. BaneHTHOCTb aTOMOB o
XUMUYECKUX 3/IEMEHTOB =
OTHOCHMTEeNbHas aTOMHasa Macca. Bubnuoteka LLOK
11 OTHOCUTENbHAA MoNeKynsipHas 1 https://m.edsoo.ru/ff0d323
Macca c
MaccoBag 40Nna XMMMUYeCcKoro Bubnworexa LIOK
12 A 1 https://m.edsoo.ru/ff0d350
3/1IEMEHTa B COeAMHEHMUN c
KonuyecTtso Bewectsa. Mosb Bubnworexa LIOK
13 N : : 1 https://m.edsoo.ru/ff0d523
MongapHasa Macca 0
14 DdU3MYECKNE N XUMUYECKME 1 Bubnuoteka LOK
ABneHnst. Xumm4deckasl peakumus https://m.edsoo.ru/ff0d37fa
Mpu3HaKn n ycnosus Bubnunoteka LLOK
15 MPOTEKAHUSA XUMUYECKNX 1 https://m.edsoo.ru/ff0d3al
peakunn 6
3aKoH COXpaHeHUst MaccChbl Bubnuoteka LOK
16 BewecTs. XumMmm4yeckme 1 https://m.edsoo.ru/ff0d3b8
ypaBHEHUS 8
17 u 1 https://m.edsoo.ru/ff0d570
ypaBHEHUSIM XUMUYECKUX s
peakumm =
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Knaccudukaums XxmuMnyeckmnx
peakumin (coeanHeHus,

Bubnuoteka LLOK

18 https://m.edsoo.ru/ff0d3f3
pa3noxeHus, 3aMeLleHmns, P
obmeHa) 4
M. B. JIoMOHOCOB — y4éHbIii- Bubnuoteka LLOK

19 3HUmkoneaunct. O6obweHne 1 https://m.edsoo.ru/ff0d40c
cucTeMaTU3aums 3HaHUM 4
KoHTponbHasa pabota N1 no Bubnnoteka LIOK

20 TeMe «BewectBa u xummyeckue https://m.edsoo.ru/ff0d429
peakumun» 0]
Bo3ayx — cmecb rasos. CoctaB Bubnnoteka LLOK

21 Bo3ayxa. Kucnopoa — 3neMeHT https://m.edsoo.ru/ff0d448
1 npocToe Beliectso. O30H e
B

22 poAa (peaku https://m.edsoo.ru/ff0d461
OKUCneHus, ropenHune). MoHsaTUE 4
06 okcuaax -
S—}l_loa%oosb;-rrcl)o:;y:?m Kucnopoaa Bu6nmoTeka LIOK

23 paTop https://m.edsoo.ru/ff0d497
NMPOMbILWIEHHOCTU. MpUMeHeHMe a
Kucnopoaa _
TennoBow 3 deKT XMMUYECKON
peakumu, NOHATHE O Bubnunoteka LLOK

24 TEPMOXUMUYECKOM YpaBHEHUN, https://m.edsoo.ru/ff0d479
3K30- U 3HAOTEPMUYECKUX 0
peakumnsax
Tonnmeo (HedTb, yronab u Bubnunoteka LLOK

25 MeTaH). 3arpsasHeHue BO3ayxa, https://m.edsoo.ru/ff0d4c4
cnocobbl ero NnpeAoTBpaLleHns a

0]

o <omyarine  cobmpatme Bubnyotera LOK

26 Y P https://m.edsoo.ru/ff0d4ae
Knucnopoga, usydeHue ero 5
CBOWMCTB» 2
Bonopoa — 3aneMeHT U npoctoe Bubnnoteka LLOK

27 BellecTBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4dd
npupoae 0
duU3nYEeCKNe n XmuMmuyeckme Bubnuoteka LLOK

28 CBOWCTBa BogopoAaa. https://m.edsoo.ru/ff0d4dd
MpuMeHeHWe Bogopoaa 0

Bubnunoteka LIOK
29 [MoHsATNE 0 KMcnoTax U consix https://m.edsoo.ru/ff0d50d
2

Cnocobbl nonyyeHus sogopoaa Bubnworexa LIOK

30 Y AOPOA https://m.edsoo.ru/ffod4dd
B nabopaTtopum 0

2]

o omyarine  cobmpatme BuGnuotera LOK

31 4 P https://m.edsoo.ru/ffod4f4
BOAOpOAa, U3yvyeHue ero 5
CBOMCTB» 2
MonsipHbIi 06bEM ra3oB. 3aKOH Bubnuoreka LIOK

32 P ' https://m.edsoo.ru/ff0d542
Asoragpo o
B cne ob6béma
chj:mmq;c:;magse 1)ecl\:ala rasa no Bubnvorexa LIOK

33 H https://m.edsoo.ru/ff0d55a
€ero U3BeCTHOMY KOJINYecTBYy 0
BeLwecTBa Win 06bEMy =
B cne 06bEMOB rasoB no

34 yp peaiu . https://m.edsoo.ru/ff0d570
3aKOHa 06BbEMHbIX OTHOLUEH W s
rasos =

35 DdU3MYECKNE N XUMUYECKME Bubnunoteka LOK

CBOWCTBa BOAbI

https://m.edsoo.ru/ff0d587
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a

CocTtaB OCHOBaHwui. MNMoHATNE 06

Bubnuoteka LLOK

36 https://m.edsoo.ru/ff0d59e
MHAVKaTopax >
Hocaentae » nomseabe GubnoTexa LIOK
37 w t https://m.edsoo.ru/ff0d5b4
pacTtBopbl. MaccoBas pons 0
BellecTBa B pacTBope -
MpakTnyeckas pabota N2 5 no
TeMme «[lpurotosneHune Bubnnoteka LLOK
38 pacTBOpOB C onpeaenéHHom https://m.edsoo.ru/ff0d5eb
MacCOBOW fonell pacTBOPEHHOIo a
BellecTBa»
KoHTponbHasa paboTta N2 no Bubnnoteka LIOK
39 Teme «Kucnopoa. Boaopoga. https://m.edsoo.ru/ff0d634
Boaa» 2
Okcuabl: coctas Bubnuorexa LIOK
40 Asl: ! https://m.edsoo.ru/ff0d664
Knaccudgukaums, HoMeHknaTypa e
MonyyeHue n xummyeckune Bubnnoteka LIOK
41 CBOICTBA KWUCMOTHbIX, OCHOBHbIX https://m.edsoo.ru/ff0d664
M aMdOoTEPHbIX OKCUAO0B e
OcHoBaHus: cocTas Bubnnoreka LIOK
42 ) ! https://m.edsoo.ru/ff0d67c
Knaccudgukaums, HoMeHknaTypa a
MonyyeHne M xMMnyeckune Bubnuorera LIOK
43 }I . https://m.edsoo.ru/ff0d67c
CBOWCTBA OCHOBaHWI a
24 KucnoTbl: cocTas, Bubnuoteka LLOK
Knaccudgukaums, HoMeHkaTypa https://m.edsoo.ru/ff0dfee2
45 MonyyeHue n xmmmyeckune Bubnuoteka LLOK
CBOWCTBa KUCNOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):
HOMEH(KJ'Ipaf a )CI'IOCOGbI Bubnmorera LIOK
46 ypa, https://m.edsoo.ru/00ad94
MoNy4YeHUs, XMMMYeckme 74
CBOWCTBA —
MpakTnyeckasn paborta N° 6.
PeweHne skcnepuMeHTasibHbIX Bubnuoteka LLOK
47 3aga4y no teMe «OCHOBHble https://m.edsoo.ru/00ad9b
KNaccbl HEOPraHM4yecknx 7c
coeAVHEeHN»
[eHeTnyeckasa cBA3b Mexay Bubnuoteka LLOK
48 KJlacCaMn HeopraHnyeckumx https://m.edsoo.ru/00ad9a
coeanHeHnn 50
0606WweHne n cuctemaTmsaums Bubnworexa LIOK
49 - H https://m.edsoo.ru/00ad9c
3HaHUM
b2
KoHTponbHas pabota N3 no Bubnunoteka LIOK
50 TeMme "OCHOBHbIE Kacchbl https://m.edsoo.ru/00ad9e
HeopraHn4yeckmx coeanHeHnn" 1la
Eﬁ::cb;fb:i;bl;:wxwquecxmx Bubnuoteka LIOK
51 H https://m.edsoo.ru/00ad9ff
3n1eMeHTOoB. MNoHsaTUe o rpynnax R
CXOAHbIX 3/IEMEHTOB =
A
52 pvoa https://m.edsoo.ru/00ada5
XUMUYeckux snemenTtos . W. 2
MeHpeneesa -
Bbubnuoteka LLOK
53 Mepuoabl, rpynnbl, NOArpynnbl https://m.edsoo.ru/00ada5
2c
54 CrtpoeHune atomoB. CocTaB Bbubnuoteka LLOK
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9cb2
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ATOMHbIX a4ep. M3oTOonM®I

https://m.edsoo.ru/00ada3
42

CTpoeHune 31eKTPOHHbIX
060/104eK aTOMOB 3/1IEMEHTOB

Bubnunoteka LIOK

55 N 1 https://m.edsoo.ru/00ada6
Mepuognyeckon cuctemol 4. N. be
MeHpeneesa _
X
56 . 1 https://m.edsoo.ru/00ada8
Mepuogunyeckon cucteme . L. >4
MeHaeneeBa —
57 AN P Y 1 https://m.edsoo.ru/00ada9
npaktukun. . N. MeHpoenees — 6e
YU€EHbI1, neaaror u rpaxaaHuH -
DNeKTPOOTPULLATENBHOCTb Bubnuoreka LOK
58 pooTpull 1 https://m.edsoo.ru/00adaa
ATOMOB XUMUYECKUX 3/IEMEHTOB b8
Bubnuoteka LLOK
59 MOHHaa xuMmuyeckas cBs3sb 1 https://m.edsoo.ru/00adac
34
KoBaneHTHasa nonspHas Bubnuoreka LOK
60 P 1 https://m.edsoo.ru/00adaa
XMMUYeckas cBa3b
b8
KoBaneHTHas HenonapHas Bubnuoreka LIOK
61 P 1 https://m.edsoo.ru/00adaa
XMMUYeckas cBa3b
b9
Bubnuoteka LLOK
62 CTeneHb OKUCNEeHUS 1 https://m.edsoo.ru/00adae
28
OKucnnTenbHo- Bubnuoreka LOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTESIbHbIE peakummn 76
Bubnuoteka LLOK
64 OKNCNUTENN N BOCCTAaHOBUTENM 1 https://m.edsoo.ru/00adb0
76
KoHTponbHas pabota N4 no Bubnunoteka LIOK
65 Teme «CTpoeHMe aToMa. 1 https://m.edsoo.ru/00adb4
XnuMnyeckas cBasb» 86
N Bubnunoteka LIOK
66 PesepaHbIA ypok. 0606346%6 v 1 https://m.edsoo.ru/00adb3
cucTeMaTu3laums 3HaHU 3
N Bubnunoteka LIOK
67 PesepaHbli ypok. O6obuienme u 1 https://m.edsoo.ru/00ad9c
cucTeMaTu3aums 3HaHui b2
Bubnuoteka LLOK
Pesze  ypok. O6o6weHne
68 PBHbIM ypok tuenne v 1 https://m.edsoo.ru/ffod61c
cucTeMaTU3aums 3HaHUi 6
OBLLEE KOJIMYECTBO YACOB N0 68

MPOrPAMME
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9 KJTIACC

KonunuecrBo yacos

Ne Mpakr SneKTpoHHble undpoBbie
n}n Tema ypoka Kontpo | uueck o6pasoBaTesibHble
Bcero | nbHble ne pecypchbi
pa6otbl | pa6oTt
bl
1 Mepuoanyeckunii 3akoH. MNMepunoagmyeckas cuctema 1 Bubnnoteka LLOK
XMMMyeckux anemeHToB . N. MeHaeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEpPHOCTU B MU3MEHEHWUWN CBOMCTB 1 Bubnnoteka LLOK
XMMNYECKUX 31IEMEHTOB MepBbIX TPEX NepuoaoB https://m.edsoo.ru/00adb6b6
3 Knaccudukaums n HomeHknaTypa 1 Bubnunoteka LIOK
HeopraHn4yeckmnx BeLLecTB https://m.edsoo.ru/00adb7e2
a Buabl XMMNYECKOI CBSA3M U TUMbI 1 Bubnuoteka LLOK
KPUCTaNIMYEeCKUX peLléTok https://m.edsoo.ru/00adbac6
KoHTponbHas pabota N?1 no teme «[loBTOpeHMe

5 n yrnybneHve 3HaHuW OCHOBHbIX pasfesnoB 1 1
Kypca 8 knacca»

6 Knaccudukaums xuMnyecknx peakumii no 1 Bubnnoteka LIOK
pa3nNYHbIM NpU3HaKam https://m.edsoo.ru/00adbcb0
[MOHSATME O CKOPOCTU XMMUYECKOW peaKkLumu. Bubnunoteka LLOK

7 MOHSITME O FOMOreHHbIX U FETePOreHHbIX 1 https://m.edsoo.ru/00adbe9
peakumsx a
MoHsATME 0 XMMMYeCcKoM paBHoBecun. GakTopbl, Bubnunoteka LLOK

8 BAIMSIOLLME HA CKOPOCTb XMMUYECKOWN peakuum u 1 https://m.edsoo.ru/00adc28
MOJIOXXEHNE XMMUYECKOrO paBHOBECUS [

9 OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakummn 1 Bubnmorexa LIOK

P H https://m.edsoo.ru/00adcade

10 Teopusi 3N1eKTPONNTUYECKON AMCCoLMaLNN. 1 Bubnnoteka LLOK
CunbHble 1 cnabble 3NeKTPONUTbI https://m.edsoo.ru/00adcd68

11 MNoHHble ypaBHeHMSs peaKkuni 1 Bubnuorera LIOK

yp peaku https://m.edsoo.ru/00add448
XuMunyeckune CBOMCTBA KMUCOT U OCHOBaHWI B
12 CcBeTe npeacTaBiieHnii 06 31eKTPOINTUYECKON 1 Bubnuorera LIOK
Pea P https://m.edsoo.ru/00add5d8
auccounaumm
XnMmuyeckmne cCBOMCTBa COMIEN B CBETE Bubnuoteka LLOK

13 npeacTaBneHnin 06 3NeKTPOIMTUYECKOMN 1 https://m.edsoo.ru/00add8b
anccounauynm 2

14 MoHaTWe o rmaponuse conew 1 Bubnmoreka LIOK

Ap https://m.edsoo.ru/00add9d4
Bubnunoteka LIOK
15 0606weHne n cuctemaTnsa 3HaHWUN 1
tieRne 1 crcTemaTnsalina sranvn https://m.edsoo.ru/00addd12

16 MpakTuyeckas pabota N2 1. «PelwweHne 1 1 Bubnunoteka LIOK
3KCMepUMeHTasIbHbIX 3a4a4y» https://m.edsoo.ru/00addbfa
KoHTpo aa pabota N2 no Teme

17 <<3:;?(THZ;M:MF‘>-IECK;H VIC:O :laM nsa 1 1 Bubnmoreka LIOK

P A HnaLna. https://m.edsoo.ru/00addec0
XuMuyeckune peakumm B pacTBopax»

18 Obuwas xapakTepucTmka rasoreHos. 1 Bubnunoteka LIOK
XuMnyeckme cBOMCTBa Ha Npumepe xaopa https://m.edsoo.ru/00addfe2
Xnoposogopoza. ConsiHaa KuUcnoTa, XMMuyeckue Bubnvorexa LIOK

19 POBOAOPOA. ' 1 https://m.edsoo.ru/00ade10
CBOWCTBa, NonyvyeHne, nNpMMeHeHme 4

Bubnuoteka LOK
Mpa eckas pabora N2 2 no teme «[lo eHune
20 palaueckan pabor rio Teme « lonyuekn 1 1 https://m.edsoo.ru/00ade34
CONAAHOM KWUC/OTbI, U3y4YeHne eé CBOMCTB» s
BbluncrneHns No ypaBHEHUSAM XUMUYECKUX Bbubnuoteka LLOK
21 peakuuin, ecnn oAuH U3 peareHToB AaH B 1 https://m.edsoo.ru/00ade48
n36bITKE 8
Bubnunoteka LIOK
22 Obuwas xapaktepuctuka anemeHToB VIA-rpynnbl 1 mbnuoreka U

https://m.edsoo.ru/00ade64a
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ANNOTpOnHble MoAUDUKALNN CepbI.

Bubnuoteka LLOK

23 HaxoxaeHwe cepbl n eé coeguHeHnn B https://m.edsoo.ru/00ade64
npupoae. XuMnyeckme CBOMCTBa cepbl a
24 CepoBogopoa, CTpoeHue, pusnyeckme um Bubnunoteka LIOK
XMMUYECKMe CBOMCTBA https://m.edsoo.ru/00ade802
25 Okcunabl cepbl. CepHas kucnoTa, pusnyeckmne m Bubnunoteka LIOK
XMMUYyeckue CBOWCTBA, NMPpUMEHeHne https://m.edsoo.ru/00adea28
XUMnyeckme peakumu, nexalime B OCHOBe
n OMbILU}'IeHH[())FO cL|1-|0c06a noujj YeHUs cepHoM Bubnuorera LIOK
26 P 4 P https://m.edsoo.ru/00adec8
KWUCNOTbl. XMMUYecKoe 3arpsisHeHne a
OKpYy>KatoLlen cpeabl COeANHEHNSIMU Cepbl =
BbluncneHne maccoBon Aonu BbIxOAa NpoAyKTa Bubnnoteka LIOK
27
peakuun https://m.edsoo.ru/00adec8a
Obuwas xapakTepuctmka anemeHToB VA-rpynnbl. Bubnnoteka LLOK
28 A30T, pacnpocTpaHeHue B Npupoae, https://m.edsoo.ru/00adeea
dusmyeckne n XMmMnyeckmne CBOMCTea 6
29 AMMMaK, ero pusmyeckne n XxmmMmnyeckme Bubnuoteka LLOK
CBOICTBA, NOMy4YeHne 1 npuMeHeHne https://m.edsoo.ru/00adf004
30 MpakTnyeckas pabota N2 3 no Teme Bubnunoteka LIOK
«[onyyeHne aMMmaka, n3y4yeHume ero CBOMCTB» https://m.edsoo.ru/00adf180
31 A30THas KMcnioTa, eé usmyeckne n Bubnuoteka LLOK
XMMUYECcKMe CBOMCTBa https://m.edsoo.ru/00adf306
Mcnonb3oBaHWe HUTPATOB U COJIEN aMMOHUS B
KayecTBe MUHe aJ'Ibl-Fi)bIX nobpeHni Bubnuorera LIOK
32 P YAOSP - https://m.edsoo.ru/00adf51
XUMnyeckoe 3arpsisHeHME OKpy>KatoLlen cpeabl 8
coeAVHEeHUAMM as3oTa =
doccop. Okeung docdopa (V) u docdhopHas Bubnunoteka LLOK
33 Kucnota, dusnyeckne n XMMmMyeckme CBOMCTBA, https://m.edsoo.ru/00adf68
nony4veHve a
Mcnonb3oBaHne docdatoB B KayecTse Bubnnoteka LLOK
34 MUHepanbHbIX yaobpeHuin. 3arpsisHeHne https://m.edsoo.ru/00adfc2
npupoaHoi cpeabl pochatamm 0
35 Yrnepoga, pacnpocTpaHeHue B npupoae, Bubnnoteka LLOK
dusmyeckne n XMmMnyeckmne CBoOnCTea https://m.edsoo.ru/00adfd9c
Okecnabl yrnepoaa, ux Gusanyeckme n xmmmyeckune Bubnunoteka LIOK
36 CBOWCTBA. JKkosiormyeckume npobnembl, CBsA3aHHbIE https://m.edsoo.ru/00adfeb
c okcuaoM yrnepoaa (IV) e
37 YronbHasa KMcnoTta n eé conun Bubnnorexa LIOK
https://m.edsoo.ru/00ae006c
MpakTuyeckas pabota N2 4 no Teme Bubnnoteka LIOK
38 "MonyyeHne yrnekmcnoro rasa. KayecrseHHas https://m.edsoo.ru/00ae027
peakums Ha kapboHaT-noH" e
39 [MepBOHayvanbHble NOHATUSA 06 opraHMYeckux Bubnmnoteka LIOK
BELlEeCTBAX KaK 0 CoeauMHeHusaxX yrnepoaa https://m.edsoo.ru/00ae054e
Bubnunoteka LIOK
40 KpeMHuin n ero coegmHeHuns https://m.edsoo0.ru/00ae080
a
MpakTnyeckas paborta N2 5. PeweHune Bubnunoteka LIOK
41 3KCMepUMeHTasNbHbIX 3a4a4y No Teme https://m.edsoo.ru/00ae0bf
«BakHenwmne HemMeTan bl U UX COEAUHEHUS>» 2
42 KoHTponbHasa paboTta N23 no Teme «BaxHenwmne Bubnunoteka LLOK
HEeMeTaNsbl U UX COeANHEHNS» https://m.edsoo.ru/00ae0el8
Obuwas xapakTepuctmka XMMmMYecKmnx
3neu:4eHTo; MgTannOB MeTannunyeckas cBsi3b Bubnmoreka LIOK
43 ) R https://m.edsoo.ru/00ae103
M MeTannnyeckas Kpuctanamyeckas pelérka. o
dun3myeckmne CBOCTBa MeTasnoB =
XuMnyeckme CBOMCTBa METasIOB. Bubnunoteka LIOK
44 DNEeKTPOXMMUYECKNI psAL HaMpSHXKEeHUN https://m.edsoo.ru/00aell5
MeTannos 6
45 O6wume cnocobbl NonyyeHns MeTassioB. Bubnunoteka LIOK

CnnaBbl. BbluncneHus no ypaBHeHUAM

https://m.edsoo.ru/00ael15
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
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

XUMUNYECKUX peaKLl,VIVI, €ecqim OAUH U3 peareHToB
COAEPXUT NpnUMecu

6

Bubnuoteka LLOK

4 n 1
6 OHATWE O KOPpO3nn METannos https://m.edsoo.ru/00ael1278
Bubnuoteka LLOK
47 eJ/I0YHble MeTanbl 1
t https://m.edsoo.ru/00ael4b2
48 OKcuabl U rMapoOKCUAbl HAaTPUSA U Kanus 1 Bubnuotea LIOK
A AP A P https://m.edsoo.ru/00ael4b2
49 LLlenoyHo3eMenbHble MeTansbl — KanbUWi n 1 Bubnuoteka LLOK
MarHum https://m.edsoo.ru/00ael15e8
50 Ba)kHellne coeanHeHns Kanbuus 1 Bubnuorera LIOK
A H https://m.edsoo.ru/00ael15e8
51 0606LeHne n cnctemaTMsaumsa 3HaHUN 1
. . Bubnnoteka LLOK
52 XKECTKOCTb BOAbl U CNOCO6LI €€ YyCTpaHeHMUs 1
A yerp https://m.edsoo.ru/00ae1886
MpakTtnyeckas pabora N2 6 no Teme "XKEcTKoCTb Bubnnoteka LIOK
53 N " 1
BOAbl U METOAbl €€ yCTpaHeHus https://m.edsoo.ru/00aelae8
N Bubnunoteka LIOK
4 A 1
> NIoMUHNA https://m.edsoo.ru/00aelc64
N Bubnnoteka LIOK
A 1
55 MdoTepHble CBOMCTBA OKCUAA U rmapokcuaa https: //m.edsoo.ru/00aelc64
Bubnuoteka LLOK
56 Xeneso 1
https://m.edsoo.ru/00ael1d86
57 Okecunabl, rmapokcuabl n conu xenesa (II) n 1 Bubnunoteka LLOK
xenesa (III) https://m.edsoo.ru/00ae35e6
58 0606LeHNe N cucTteMaTMsaums 3HaHUN 1
n N 7. P
S5 | seenepmmermann sanae o rome. ; BuenwoTerca LIOK
P N A https://m.edsoo.ru/00ae3de8
«BaxkHelWwmne MeTanbl U UX COEANHEHUS»
BbluncneHums no ypaBHEHUAM XUMUYECKUX
60 peakumuii, ecnn oAuH U3 peareHToB AaH B 1 Bubnnoteka LLOK
M36bITKE WU COAEPXUT NpUMECH. BblunmcneHus https://m.edsoo.ru/00ael1750
MacCoBOW A0NM BbIXOAa NPoAyKTa peakumm
61 0606LeHNe N cucTteMaTMsaums 3HaHUN 1
62 KoHTponbHas pabota N24 no teme «BaxHelwmne 1
MeTannbl U X coeauHeHns»
63 BewecTtBa 1 MaTepuasnbl B NOBCEAHEBHOM XU3HU 1 Bubnuoteka LLOK
yenoBeka https://m.edsoo.ru/00ae3f50
64 XMnyeckoe 3arpsisHeHME OKpy>KatoLlen cpeabl 1 Bubnmoreka LIOK
P Py . pea https://m.edsoo.ru/00ae4270
65 Ponb XMMUU B peLlleHnn 3KON0rn4eckmnx 1 Bubnuoteka LLOK
npobnem https://m.edsoo.ru/00ae4270
66 Pe3epBHbI ypok. O606LwweHne n 1 Bubnunoteka LIOK
cucTemMaTm3aumns 3HaHum https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIN ypok. O606LweHne n 1 Bubnunoteka LIOK
cucTemMaTm3aumns 3HaHum https://m.edsoo.ru/00adb33c
68 Pe3epBHbIN ypok. O606LwweHne n 1 Bubnmnoteka LIOK
cucTemMaTm3auuns 3HaHum https://m.edsoo.ru/00ad9cb2
OBLLEE KOJINYECTBO YACOB MO MNMPOrPAMME 68
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1ae8
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A., AKiinoHepHOE
obmectBo «M3aatensctBO «IIpocBemnieHne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

IMa6puensn O.C. Xumusi. Merogudeckoe nocoodue mis 8 kinacca: -M.:[Ipocsenienue;
IMa6puensn O.C. Xumus. Merogudeckoe nocodue s 9 knacca: -M.:IIpocsenienue;
U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» u cailT s yaurens «5 uay Ha ypok
XUMHU

http://him.1september.ru Enunas komnexuus L{OP: I[IpenmeTHas KOMIEKIUA « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcrepuMeHThl: Xumus. Komekmus Poccuiickoro o61eo6pa3oBaTeIbHOTO ITopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast oumIzaia IIKOJILHUKOB TI0 XHMHAN
http://chem.rusolymp.ru Opraanueckast XuMusi: 3JICKTPOHHBIA YISOHUK JIUIS CpeTHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJUIEIHK: XUMUS

http://www.chemistry.ru JluctannimoHHasi OJMMITHA/IA TI0 XUMHUH

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT
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