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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILIET0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHUE O IENSIX, OOLIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYyYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Mo KiaccaM U CTPYKTypUpOBaHUE TIO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OINPEACNSCT KOJIUYECTBEHHBIC H
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATENILHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
0ocOOEHHOCTEW O00ydYarouuxcsi, OmIpenenseT BO3MOXXHOCTH —TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3yibpTataM 00yueHHs XMMUU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaromIerocsi Mo OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUpPYEMble XUMHUEH MNPEJCTABICHUS O B3aWMOIPEBPAIIECHUAX
HHEPrUd M 00 HSBOJIONUHU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TII00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH I  CaMOpa3BUTUS |
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0yYarolIUXCs;

croco0cTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUMM XUMHUU OOECIEeUMBarOTCS crenu(ukon
CoepKaHMsl  y4eOHOro nmpeaMeTa, KOTOPBIM  SBISIETCS  NEJaroruyecku



aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKU XUMHUH Ha ONpPEICIEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOUIMMUCS CHUCTEMBbI TEPBOHAYATBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSTUU
OPraHUYECKOU XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3yudeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHITHUI 0 XUMHYSCKOM 3JIEMEHTE U BEIICCTBE M CUCTEMBbI HOHATHN O XUMHUUYECKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona Jl. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJICIOBATEIIBHO OT OJIHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (PYHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS M BO3MOYKHOCTEW IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METOJaM IIO03HAHUS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeamMeToB: «OKpyXKalomuid MUp»,
«buonorus. 5-7 xnacce» n «Pu3uka. 7 Kaacey.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMHUYECKOW HAyKH KaK OOJIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydeOHOro IpeamMeTra COCTOUT B (POPMHUPOBAHHH CHUCTEMBI XHMHUUYCCKHUX
3HAHUN — BaKHEUIHX (PaKTOB, MOHATHUH, 3aKOHOB M TEOPETHUYCCKUX IOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
MPUOOIICHUM K HAyYHBIM METOJaM TIO3HAHWUS TPU H3YYCHUU BEIISCTB U
XUMUYECKUX PEaKIi, B ((OPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM HW Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHW TIpaBWi Oe3omacHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipy m3ydyeHMH XUMHUK HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (dopmMupoBaHHEe WHTEIUICKTYaAIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa CHUCTEMaTUYECKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENIbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METOJaM TO3HAaHHA, (HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CHOCOOHOCTEH K
XHMWH;

— o0ecredyeHne yCIoBUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIINI), UMEIONIUX YHUBEpPCAIbHOEC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ¢opmupoBanue oOmIeH (QYHKIIMOHATHPHOH W E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH W OIICHUBATH SIBJIICHHUS
OKPYXKAIOMIEro MHpA, WCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIC MPH H3YYCHHUH
XAMHH, TPUMEHATh HMX TPH PEHICHUU MPoOJIeM B TOBCETHCBHOW JKHU3HH W
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmHpoBaHHWE Yy OOYYalONUXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS IIEHHOCTH XWMHYECKHUX 3HAHWW JJI1 BBIPAOOTKH 3KOJIOTHUECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTENBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCTIMTAHMI0 HAa OCHOBE YCBOCHHUS  OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUiIs M HANpaBIECHHOCTH JalbHEHUIEro
oOy4eHUsl.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvuMuu B KU3HU 4elioBEKa. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeToAax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo Bemiecta. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PeaKIuii (COeTMHEHHUsI, Pa3JI0KECHUS, 3aMEIIeHUs, 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BAaHUEM, U3YyUYEHUE U OMHUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPraHWYECKHUX BEIIECTB, HaOIIOACHHUE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE Kene3a ¢ pactBopom coau meau (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrnocoObl
MOJIyYEHUs KUCIOpoJa B JA0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TennoBoil 3PGheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHns. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pacTtBoputesb. PacTtBOpBIL.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue W XUMHUYECKHUE
cBOMCTBa OKCUIOB. [loyueHne okcuaoB.

OcHoBanus. Krnaccudukamuss oOCHOBaHWMN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOoBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHEe CBOMCTBa KHUCJIOT. Psn axktuBHoctn MetamuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenknarypa comneil. @uszndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJEIICHUE COAEpKaHUsl KHCIOPOIa B BO3AYyXE, MOIYYEHHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHUE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJECHCTBHSI BELIECTB C KHUCIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS H
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, PACMO3HABAHHE W W3YUYCHHE
CBOMCTB Bojiopoja (ropeHue), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue 00pa3lOB HEOPraHMYECKUX BELIECTB PA3JUYHBIX  KJIAcCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUW HEUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM W3 pacTBOpa COJIU, PELICHUE



DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCIUHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XMMHUYECKasi CBA3b.
OKHCIANTEeNBbHO-BOCCTAHOBUTEIbHBIC PEAKIMH

[lepBbie TOMBITKH KJacCU(UKALMKM XUMUYECKUX 3ieMeHTOoB. IlonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIBI
Y TUAPOKCHUBIL.

ITepronnueckuil 3akoH. Ilepuoanuueckas cucreMa XUMAYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (OpMBI
Ilepnonnueckon cucrembl xumuueckux diemeHToB . M. Menneneesa. [lepuosbl
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnsl. DnekTpoHsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aTroMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajnyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JIA pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS ).

Mescnpeomemmnoie ceazu

Peanuzanust MeXIpEeIMETHBIX CBS3€M NpPU HM3YYEHHH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIIOJIB30BAaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATHN, TaK W IOHATHM, SBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO01iue ecTecTBEHHO--HAYUHBIC MOHATHS: HAYYHBIN (akT, TUIIOTE3a, TeOopus,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAIMs, TMEePUOJUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aToM, DOJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIIO,



00b€M, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, ITAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHYecKasi peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHUOJIOB, Kaius, KaJIbIUI U HUX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelleCcTBA: BUJIBI XUMHYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMUECKOU PEIIETKH U
BUJIa XUMHUUYECKOU CBSI3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHMYECKUuX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUYE€CKUX BEIIECTB.

Knaccuduxanys XuMrU4eCcKUX peakiui 1Mo pa3IudHbIM MpU3HaKaM (110 YUCTY
M COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3 (deKTy, o
U3MEHEHMIO CTETICHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonstue o ckopoctu xumudeckodl peakuuu. [loHsTre 00 0OpaTUMBIX U
HEOoOpaTUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTeHHBIX U T€TEPOTEeHHBIX
peakuusax. [lonarue o karanusze. [loHATHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIUSIOIINE HA CKOPOCTh XHMHMYECKON pEAKIMU U TMOJO0KEHHUE XUMUYECKOTO
PaBHOBECHSI.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBneHue yYpaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOIUALIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, anvoHbl. MexaHu3M IUCCOLMAIMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsI MPOTEKAHUSI PEAKIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpalll€éHHble HWOHHBbIE YpaBHEHHs peakuuil. CBoOWCTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCNISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAJNIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaKiuu



OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIETOBAHUE DIEKTPONPOBOJIHOCTH
pacTBOPOB BEIIECTB, IMpollecca AWCCOLMALMU KHUCJIOT, LIENoYedl u coiiel
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTe€pUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuui HMOHHOro  oOMeHa
(oOpazoBaHme ocajka, BbIICICHHE Ta3a, oO0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUsl, COSTUHEHHUS ), pPACclO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklUil Ha HWOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunnbl u uX coeMHEHUST

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puanueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMofeiiCTBUE C MeTaUlaMd, HEMeTaJlJlaMH, IleJio4aMu). XJIOPOBOJIOPO/IL.
ConsiHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJydeHHeE, nmpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiliine XJIOpuabl U UX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHue U (PU3NYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CePhbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (pusmdyeckue u
XUMUYeCKHe cBOoMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast  kuclioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOHCTBa (oOmume Kak
NpeCTaBUTENsl Kjacca KHUCIOT M crenuduueckue). XUMUYECKUE PpEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUICEHHOTO CHoco0a TMOJYyYeHHs] CEePHOM KHCIIOTHI.
IIpumenenune cepHoil KucaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKius Ha
cynbdar-uoH. Haxoxnenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOWIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE IOXKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEINIEHU OKUCIEHHUS. A30T, pacHpOCTPaHEHHE B MPHUPOJIE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Cou aMMOHHS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ MONydeHHe, (HU3UUIECKUE W XUMHYCCKUE
cBoicTBa (0OIlIME KaK MPENCTaBUTENSl Kiacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHMS B KayeCTBE MHUHEPAIbHbBIX
ynoopeHnii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOIIEH Cpeibl COeTMHCHUSIMHU a30Ta
(KUCIIOTHBIE MTOKIM, 3arps3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
ajuioTponHbie Mogudukauuu Qocdopa, puznyueckue M XMMHUYECKHUE CBOWCTBA.
Oxkcun pocdopa (V) u pochopnas kuciora, GU3NUECKUE U XUMUUECKHUE CBONCTRA,
nonyuyenue. Mcnonb3oBanue pochaTtoB B KaueCTBE MUHEPAIbHBIX YA0OpEHUIA.



O6mas xapaktepucTtuka 3memMeHTOB |V A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIIHBIE
Moau(dUKalUU, paCIpPOCTpaHEHHWE B MOpUpPoJe, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKCuisl yriepoja, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYEHHE U MPUMEHEHUE. DKOJOTMYECKHE MpOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1ino0anbHOrO0 TMOTEIUICHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKUE U XUMHUYECKHUE CBOICTBA,
nojlyueHue u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJI, TJIMLEPUH, YKCYCHas KUCIO0Ta).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yroyib, MTPUPOJHBIN Ta3, HEPTH),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojax — U ux
pojiM B KM3HM 4eloBeKa. MarepuaabHO€ E€IUHCTBO OPraHHYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YCHHE U
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus o006
okcuae kpemHus (IV) u xpemuueBoit kuciaore. CHIMKAThl, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeime crpoutenbHble MaTepHalibl: KepaMuKa,
CTEeKJIO, IIeMEHT, 0eToH, xkene300eToH. [Ipobrembl 0e30MacHOr0 MCHOIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
NPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI U HAOII0/IeHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaromme (QU3NYECKUe W XUMHUYECKHE CBOWCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOYKHO HKCIOJIb30BAHUE BUJIEOMATEPUANIOB),
O3HAKOMJICHHE C 0Opa3lamMu XJOpHUIOB (TaJOT€HHUIO0B), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COeNMHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpOIlecca OOYIIIMBaHUS caxapa MOJ IeWCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3yYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaUeCTBEHHON peakiluu Ha Cyibdar-
MOH W HaOIo/eHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoiicTBaMu a3oTa, ¢ochopa W WX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIOB), 00pa3amMu a30THBIX U (HOCHOPHBIX YAOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE M H3YYCHUE CBOWCTB amMMHaka, IPOBEJICHUE
KaueCTBEHHBIX PEakKlMil Ha MOH aMMOHHMS U PochaT-uOH U HU3yUYEHHE NMPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO WCNOJIb30BAHUE BHJIEOMATEPHUAIIOB), W3y4CHUE MOJIeJIen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, QyiaepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM MPOTHBOTa3a, MOJyyeHue, coOOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUYECTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aJa4 no TeMe «BaxkHeHne HeMeTallJIbl ¥ UX COCMHCHUS.

MeTanjbl 1 UX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
uxX mnojoxeHusas B llepuoamyeckon cucreme xumudeckux isneMeHtoB J[. H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaioB. Merajuinueckasi CBsA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKass  pemE€TKa.  ODJNEKTPOXUMHUYECKUH  pAl
HaMpsDKEHU MeTauioB. Ou3nyeckre U XMMUYECKUe CBOWCTBa MeTauioB. Oomue
crocoObl ToyyeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'YH, NIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounble MeTawibl: moJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpOeHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUabl U
TUAPOKCHABI HaTpus MW Kanus. [IpuMeHeHue IIEeJOYHBIX METauIoOB MU X
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJJbl MarHui W KaJbLIMKM: IIOJIOKEHUE B
[Tepuonnueckoit cucreme xumuueckux 3yeMeHToB [[. . Menaeneesa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B Ipupoie. PU3nyecKkue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiblusa. BakHeimme coeauHeHUs Kalblus (OKCHUI, THIPOKCHI, COJIH).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHME: IOJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToOMa, HAaXOXJeHUWE B mpupoac. Duzndeckue u
XUMHUYECKHE CBOMCTBA alfoMUHM. AM(OTEpHBIE CBOWCTBA OKCHJIA M THIPOKCH]IA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckoi cUCTEME XUMHUYECKUX 3JIEMEHTOB /l.
. MenneneeBa, CTpoeHHE aroma, HaxXxOoXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU bl U conu xenesa (1) u xxenesa
(1), ux cocraB, cBOWCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3llaMd METALIOB M CIUIABOB, HX (DHU3WYSCKUMU
CBOWMCTBaMH, H3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3UHU  METaIoB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HATpusi C BOJOW (BO3MOXKHO HCIIOJB30BAaHUE BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BO3BMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAKIMH HAa MOHBI: MArHWs, KaJIblHs, aJIOMHHUS, IIUHKA, JKEJe3a
(I u xemnesa (1), mequ (I1), HabGIrOACHUE W ONTUCAHKE MTPOIECCOB OKPAIIMBAHUS
MJaMEHW HMOHAMM HaTpus, Kajausid U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPUAIIOB), UCCIIeIoBaHNE aM(DOTEPHBIX CBOMCTB THIAPOKCHAA aTIOMUHUS



¥ THJIPOKCHJIA [TUHKA, PEIICHNE SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHeitmue
METAJIJIBl U UX COCTUHEHUS.

XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
MCTIOJIb30BAaHUE BEIUIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momormis mpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpY:Karollell cpenbl (MpeAenbHasl J0mycTUMast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYecCKuX
npooem.

Xumuueckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepuayioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mexcnpeomemnuvle ceazu

Peanmzamust MeXnpeaMeTHBIX CBA3€H MpU HM3YyYCHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
TIOHATHH, TaK W TIOHSATHH, SIBISIOIIAXCSI CHCTEMHBIMH JIJISI OTJCJBHBIX PEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCUPUKalUsi, MEePUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®uzuka: wMaTepusi, aToM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJAHMOAKTUBHOCTH, MOJIEKYJIA, JJIEKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTODIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKas
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, €AMHHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B E€JIMHCTBE Y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYatOLIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaLeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W  JIPYrUX  BUIAX
JESITENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITENbHOCTH IpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUW JesATETBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NTPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIFHON, WH()OPMAITMOHHOW W YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYy4YeHHI0 M TO3HAHMIO, JI0003HATENILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE IOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIeHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS

UHTEPEC K MPAKTHYECKOMY M3yUEHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TNPUMEHEHMs] TNPEIAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEnIHOM nMpodheCCUOHAIIBHOM JEATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

IKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS, TIOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TCHUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAOUIENH IPUPOJHON Cpeoi, 11l MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeIMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE eCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE 0OOecmeunBarOT (GopMuUpoBaHHE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

ba3oBble Jornueckue aAeicTBU:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUM: pacKPhIBaTh CMBICI XUMHYECKUX MOHSITHH (BBIACISATH UX XapaKTEpHbIE



MPU3HAKY, yCTaHABIMBATh B3aHUMOCBSA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBACHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIMBATh MPUUYUHHO-CIIEC/ICTBEHHBIE CBSI3HM MEXIY OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIC, [0 aHAJIOTUN),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DSJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj/lau, ¢ y4€TOM
ATUX MOJIEIBHBIX TMPEACTABICHUM BBISBISITh M XapaKTepU30BaTh CYIICCTBCHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIE CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABIICHHBIE BOINPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYK/ICHUI;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH M TMPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €ro Pe3yibTaT, POopMyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3sTUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHMS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUYECKUA OIICHHUBATH NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PAa3TMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0JacTH  MCTIONB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TIpeacTaBiieHus nHGOpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJaud HECJIOXKHBIMU CXEMaMH, JHarpaMMaMmu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE WCIOJIb30BaTh M AaHAIM3UPOBATh B TpOIEcce yUeOHOW W
HCCIIEIOBATEIBCKON IESITEIbHOCTH MH(DOPMALIMIO O BIUSHUM IPOMBIIIIEHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOIIEH MPUPOIHOU
CpeJibl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaTh BONPOCHl (B XOJ€ Juanora W (WIh) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHSI PEJIOAKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJIYYEHHbIE  pe3ydbTaTbl  MO3HABATEIbHOM
NEATeIbHOCTH B YCTHBIX U THUCBMEHHBIX TEKCTaxX; JellaThb MPEe3eHTaILUI0
pPE3YJIbTATOB BBINOJHEHUSI XUMHUYECKOr0 IKCIEepUMEHTa (1ad0paTopHOro OIMbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIIEOBATENIbCKOM  JESTENIbBHOCTH  MPU  PELICHUU
BO3HUKAIOLIMX NpoOJieM Ha OCHOBE Y4ETa OOLIMX HHTEPECOB U COIIACOBAHMUS
no3uui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbI», KOOPIWHALIUS
COBMECTHBIX JICMCTBHI, oOmNpeneleHue KpPUTEpPUEB 1O OIEHKE KauecTBa
BBIMIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHBIE YHUBEpPcaJbHbIe yUeOHbIE JeiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OIpEAENsITh LEJU JeATeIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpATh Hanbosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATENBbHO COCTaBIATH WU KOPPEKTUPOBATH
MPEJIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUd ¢ Y4ETOM
MOJIYYEHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUSX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1eJIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPeAJIaracMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMEeTHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHON (¢enepalibHON paboueil mporpammoit,
BBIJICTISIIOT: OCBOGHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCTBHM, crenupuyeckue s MpeaMeTHOM obmacth «XuUMHS», BHUIBI
NESTENbHOCTH TIO0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
IpeoOpa3oBaHUIO U TPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6yuenus B 8 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOJHAs U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MacCoBasi IOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUUYECKasi pPeaKius, KiIacCU(UKAIMSA PEAKIUH: pPeaKInu
COCMHEHUS, pEaKUUU pa3JIOKEHUs, PEAKIUN 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, 3K30- U HJAOTEPMUUECKUE PEeaKINH, TeIIOBOU 3(PEeKT peakiuu,
SIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTaj b, paguycC
aToMa, XMMHYECKas CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJIGHTHASI CBS3b,



WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEIEeCTBa
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPAICHUI;
UCIIOJB30BaTh XMMHYECKYI0O CHUMBOJIUKY [Jii COCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBsi3M (KOBWJICHTHas U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogmdeckoit cucteme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIDHOTO yU€HHS, 3aK0OHa ABOTAIpO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh T[IOHATHUS «TJIaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnma)y, Maneie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIIO IJIEKTPOHOB
U pacipeesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M  MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHON AEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pHUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€H — ISl M3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX pEaAKUUN, ECTECTBEHHO-HAyYHbIC METO/bI
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN);



ClemoBaTh  TpaBWJIaM  [OJIB30BAHUS ~ XUMHYECKOW  TIOCYIOW U
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO W COOHUpaHUIO
razoo0pa3HbIX BeHIECTB (BOJOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUTAHKUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIETOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, dheHondTaneut, METHIOPaHXK U APYTHE).

K xonny o0yuenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMHUUYECKUU
dJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIIECTBO, BaJE€HTHOCTh, D3JEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIJIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIInU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
aJIoTponusi, aMPpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTajInyeckas), KpuUcTaulMuyeckass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TMOHATUH U
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBleHUs (QopMyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COEOUWHEHUH 1o ¢GopMyrnaM, BHJ XHUMHYECKOU
CBA3UM (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCcKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKOMN
PEIETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabimunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JIaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HAaUYCHHUS, KOTOpbIE MMEIOTCA B MEPUOAMYECKOM TabmuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B HM3MEHEHHHU CBONCTB 3JIEMEHTOB M MX COCIUHECHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUiA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIouel M CoJieH, OJIHbIC M COKpAIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUN
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCTISITH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
nabopaTopHbIM O0OPYJIOBaHMEM, a TaKXkKe IpaBuiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, IOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUL-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTENIBHON AEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBSA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JICHUE, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peanbHbIM U
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acon
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LI (PPOBbBIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' IIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKAA CBA3b.

32 ORHCIHTENBHO- 8 ]r?tl‘[dr:?sﬂll;lr(r)lT:;i? r(3/I§f41837c
BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I
bubmnoreka [IOK
Hroro mo pasaery 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
11 [ToBTOpenue u yriyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmmorexa [TOK
' PYITHAL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpymnmel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl U MX COeIMHEHHUS
3.1 OO0111e cBOIICTBA METAILJIOB 4 buGmnorexa [IOK

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

bubmuoreka [JOK

) i 1
3.2 Baxxuetiime MeTajutbl 1 UX COSTUHEHUS 6 httos://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B 3HU YeJ0BEKa 3 bubmorexa HOK
' CHICCTBA 1 MATCPUAIIBL B KK . https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubnmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoarusie | Mpaxririecikue u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posp xuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesa u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUHU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBmma
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bu6moreka [IOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa OK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE dJIEMEHTBI. 3HAKU 1 bubnmuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BanreHTHOCTB 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
bu6nmoreka [JOK
11 OrtHocHTeNnbHAsS aTOMHAas Macca. 1 httos://m.edsoo.ru/ff0d323c
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OTHOCUTENBHAS MOJIEKYJISIpHAsl Macca

12 MaccoBas 107151 XUMUYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Moib. bubmuoreka [JOK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCcChl BEIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
BerurcneHus KoJim4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSAM XUMHYECKUX bubmorera [JOK
m . P https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukarus XuMHYECKUX peaKIni
18 (coe I/II-(};HI/I?IH a3JI0KEHHS P bubmorera [IOK
8 - P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIOIICIACT 060(?q eHHUE U bubmorexa IOK
1 AT Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAaHUH
20 KontponpHas padorta Nel o teme bubnuoreka [JOK
«BelllecTBa U XUMUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 BO3 ﬂyxa Kucnopox — snemeHT u bubmorexa HOK
AYEa. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
®dusnyeckue 1 XMMUYECKHE CBOMCTBA
22 KHCIIOpoJia (peakuu OKUCIEHUS bubmmorexa [JOK
POZia \peat ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOslI mosTyueHus: KUCIopoia B
23 J1a00paTopuu iqn OMBIHJJICHILOIZ:TI/I brbmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoit 3¢ pexT Xumuueckoit bubnuorexa [IOK
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pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, SK30- U
OHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790

TormmBo (HedTh, yrojb U METaH).

bubmmoreka [{OK

25 3 0
ATPASHEHHC BOSAyXd, CHOCODH €10 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILLICHUS
[Ipaktuyeckas padora Ne 3 o reme
26 «ITomyyenue u cobupanue KucCiIopoaa bubmorera [JOK
- o PO, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
97 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojopona. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 I1
OFUITHE O KHCIOTax 1 coJix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mory4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckast pabota Ne 4 o Teme
31 «ITonyyenne u cobupaHue BoI0POIa bubmorexa OK
i N p AOpOad, https://m.edsoo.ru/ff0d4f42
H3y4YEHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA
33 BCIIICCTBA ras3a I10 €ro U3BECTHOM bubmotera [JOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peaktt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubnmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsTue 00 bubmuoreka [JOK

HHAUKaTOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHubie

37 Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas bubmmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PAaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBiieHrE pacCTBOPOB C bubnuorexa [JOK
OIIPENENEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme bubmoreka [IOK
«Kucnmopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduxaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(POTEPHBIX bubmorera [JOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéI}f nlcl)nyq)eHH;I XI/IMI/I‘IZSKI/IG bubmmorexa [JOK
N ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 ['eneTnueckas cBsI3b MEXKIYy KilacCaMU bubnunoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTru3as 3HaHUKA bubmuoreka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/00ad9cbh2

KonTtposneHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPraHUIECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHYECKUX 31eMeHTOB. IloHsaTne o bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB J[. 1. Menaeneera
53 Ilepuoabl, TPYIIIEI, TOATPYIIIEI bubnmorexa LOK
p » TPYTIIBL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHUS Hayku U ipakTuku. /1. U. bubnuoreka [JOK
MeneneeB — yu€HbIi, eAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonnag xuMu4deckast CBsI3b
https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMudeckast bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

62 Crenery okHCICHuA L https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dSO(])_.[ru 100adb076
IIA KoutpoabHas Ta Ne4 11
65 TEMe «CTpopec;IJ:/Ie :TOIESOX?/IEH%COKM 1 brbmmorexa [OK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edso0.ru/00ad9cb?2
68 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 brbmmorexa [OK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bu6moreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

bubmuoreka [JOK
7 peakiuu. [loHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOM PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTPOIUTHUECKON 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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JUCCOMaliu. CuiibHbBIE U ClTa0bIe

https://m.edsoo.ru/00adcd68

ANEKTPOJIUTHI
11 HMounrsle ypaBHeHUs peakuil buGnnorexa [IOK
yp p https://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEICTAaBICHUN bubnmorexa LHOK
pu https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTHICCKOM JUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUN 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AMEKTPOIUTUICCKON TUCCOITUAITTT
bubmmoreka [{OK
14 Tlousttie o runpoanse cojie
P https://m.edsoo.ru/00add9d4
15 O060011eH1e U crucTeMaTnu3alus bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Perienne skcriepuMEHTAIILHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4uy
KonTtponbHas padota Ne2 o teme
17 «IIEKTPOJIUTHYECKAS TUCCOIIMALINA bubmorexa LOK
P ’ https://m.edsoo.ru/00addec0
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
18 XUMHUYECKHE CBOICTBA HA IIPUMEDPE Eubmaorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CosHas KUCIOTA,
POBOAOPOA . bubnuoreka [JOK
19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE,
https://m.edso0.ru/00ade104
MIPUMEHCHHE
IIpakTtuyeckas padora Ne 2 o reme
20 «[Tonyuenue congHON KHUCIOTHI bubmiorexa LOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTBY
Brrurcnenus o ypaBHEHUSIM
. bubnmuoreka [JOK
21 XUMHYECKUX PEaKIUid, CIIH OJHUH U3

pCarcHTOB 1aH B H30BITKE

https://m.edsoo.ru/00ade488
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OOm1ast XxapaKTepUCTHKA HIIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynms https://m.edsoo.ru/00ade64a
AJnotpornHsle MOAU(UKALIUY CEPHI.
23 Haxosxienue cepsl 1 €€ coeIMHeHU I bubnmoreka [JOK
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
¢u3nvecKkrue 1 XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (1)1/131/12601(1/12 u xmfnqecxne CBOWCTBA, brbmmorexa [OK
https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel cpelibl COeAMHEHUSIMHU
cepbl
97 Brruncnenne maccoBoii 10U BEIXO/a bubmuorexa [JOK
MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB
28 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B npupojie, Gusndeckue u https://m.edsoo.ru/00adeea6
XUMHYECKUE CBOMCTBA
AmMuak, ero pusnueckue u
29 XMUMHYECKUE CBOMCTBA, MOIYYECHHUE U Bu6mmorexa LIOK
’ https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTiueckas pabota Ne 3 mo Teme
30 «I?IonyquHe alxleI/IaKa, U3YyYEHUE €T0 Bubmiorexa LIOK
. https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEN bubnuorexa [IOK
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AMMOHHSI B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arpsA3HEHUE OKPYKAIOIIEH cpe/Ibl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

dochop. Okcun dhochopa (V) u

bubnuorexa [JOK
33 Pocopua KHCH? Ta, usieCKHe 1 https://m.edsocla_.[ ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYYCHUE
Hcnons3oBanue pochaTo B
34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arps3HeHre TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHNEe B
35 HpI/IpI(:)]e, E)I/ISI/III)IeCKII)/Ie Y XUMHYECKHUE bubnmorexa [JOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
N bu6mmoreka [IOK
3 YTombHas KICTOTA i € cOn https://m.edsoo.ru/00ae006¢c
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriiepoa
40 Kpemnuuii u ero coennHeHus bubmiorexa LOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
bu6mmoreka [JOK
41 SKCIIEpPUMEHTAJIbHBIX 33/1a4 110 TEME

«BaxHen1e HeMeTauIbl U UX

https://m.edso00.ru/00ae0bf2
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COCAUHCHUA»

KonTtposnpsHas padota Ne3 mo teme

42 «BaxxHeinne HeMeTauIbl U UX bubmotera [JOK
https://m.edso0.ru/00ae0el8
COCJTUHCHUS»
OO01as XxapaKTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannuueckas CBsI3b U bubmmoreka [{OK
METAJUIMYECKasi KpUCTAIUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOKMCTBA
METaJJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psifl bubnuotexa LIOK

N https://m.edsoo.ru/00ae1156
HaIpsHDKEHUN METaJlIOB
O61ue crnocoObl NOTy4eHUS
MetauioB. CriiaBel. Beraucienus mo
45 YpaBHEHUSM XUMUUYECKUX PEAKITUH, bubamorexa [JOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
npuMecH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnmorexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2

49 IlenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqTUHEHUS KaJIbIU bubmnorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O06o01IeHre U cucTeMaTrU3amus
3HaAHUH

59 JKEcTKOoCTh BOMBI M CIIOCOOBI €& bu6nmoreka [JOK

YCTpaHEHHUS

https://m.edso00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL ee https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bubmmoreka [{OK
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (M) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HAHUH
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«BaxHenmme MeTaJTbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B M30BITKE WIIH bubnuoreka [JOK
COJEPKUT IpuMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMS
3HaHUH
ITA KontposbHas padota Ne4 o
62 TeMme «BaxxHelme MeTaibl U UX
COCJTUHEHUS»
63 BemectBa u maTepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK

OKpYXarollen cpebl

https://m.edso00.ru/00ae4270
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Posnb xumuu B perieHun 1 bubnuorexa [JOK
HKOJIOTUYECKUX MTPOOIIEeM https://m.edsoo.ru/00ae4270
PezepBubiit ypok. O0o0IeHNE U bubnuorexa [JOK

66 . 1
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0Oa

67 PezepBubiit ypok. O0o0mICHNE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00adh33c

68 PezepBHblit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTreMaru3anus 3HaHUH https://m.edso0.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 9 kinacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






