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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOTO o01ero oOpa3oBaHu,
npeacraBieHapx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpPOTrpamMMBbl BOCITUTAHUSA W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MpeACTaBICHUE O IENSIX, OOIIEH cTpaTeruu
oOy4eHHs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAET  00f3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IIO
pazzienaM M TeMaM IPOrpaMMbl MO XHWMHH, ONPEAEIAECT KOJIMYECTBEHHbBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
OCOOEHHOCTEN 00ydJarommxcsi, OIpeneasieT BO3MOXKHOCTH IpenMera s
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4€OHO-TTO3HABATEIILHON AESATENBHOCTH OOYyYarolIerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOoJib UTPAIOT (HOPMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBON U 9KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET —peaju3alli  BO3MOXXHOCTEH JUIsl CAMOPa3BUTHS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOW JeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HWCCJIEAOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM S TEIBHOCTH;



3HAKOMUT CO CINEeIM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
LEJOCTHOTO B3MIsiAa HA €OUHCTBO MNPHUPOALI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
00yyJarommxcs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHble HaMpaBiIeHHUs B OOYYEHHH XUMHHU 00€CTIEUHBAIOTCS CTIeU(PHUKON
colepKaHusl yY4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NeAaroru4yecku
aJIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBbI MEPBOHAYAIBHBIX IOHATHI XWMUH,
OCHOB HEOPraHWYECKON XMMHU M HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX ITOHSATHN
OpraHU4eCKON XUMUU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUM O XMMHYECKOM JIIEMEHTE M BEIIECTBE M CHUCTEMbl IOHATHUHA O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpIraHM30BaHbl I10
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUM aTOMa U XUMHUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCI HA OCHOBE OSMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMmbl MO XHUMHU CHOCOOCTBYET (POPMHPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
U METoJlaM MO3HaHMs B Hayke. M3yueHrne XuMHUM IPOUCXOJIUT C TPUBJICUEHUEM
3HAHUI W3 paHee HM3YyYEeHHbIX Y4EOHbIX NpeamMeToB: «OKpYKaIOMUA MUDPY,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.



IIpy wu3yyeHUHM XUMHHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  €CTECTBO3HAHMA,
MPAKTUYECKON JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOM KYJBTYpHI. 3ajada y4yeOHOro mpeamMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHUX 3HAHUNW — BaKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMpPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS MPHU
M3YYCHUU BEIIECTB M XUMHUYECKHX pPEakiuii, B (OpMHUpOBAaHHH U Pa3BUTUU
MO3HABATENBHBIX YMEHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
BaXHOE 3HAYEHHUE MMPUOOPENTN TaKUe eI, KakK:

— (opMUpPOBaHUE HMHTEJUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHOOIICHHE
00y4aromuxcsi K CaMOCTOSITEIbHON MO3HABATEIHHON JAEATEIbHOCTH, HAYIHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHHME  YCJIOBMiH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATIBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHUH OOBICHATHP M OIICHUBATH SIBJICHUS
OKPY>KaoIIero MHpa, UCTIONB3YSl 3HAHUS U OIIBIT, MOTYYCHHBIC TTPH H3yUYECHUHU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH MNpoOJieM B TOBCEIHEBHOM >KU3HH U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXcs TyMAaHUCTUYECKUX OTHOIIEHU,
NOHUMAaHUs [EHHOCTH XMMHYECKUX 3HAHWHA JIsI BBIPAOOTKH DKOJIOTUYECKU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMK K O0YYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOCHHS OOIIEYeTOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIeHHOCTH
JanbHeHIero o0y4ueHus.



OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMHUM Ha YpPOBHE
OCHOBHOT'0 00111eT0 00Opa3oBaHus, cocTaBisieT 136 yacos: B 8 kiracce — 68 yacon
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poiab XuMHM B )KU3HU YeTIOBEKA. XUMHSI B CUCTEME HaYK.
Tena m BemecTBa. dU3NUECKUE CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemectTB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U ClOXKHBIE BeecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KommyectBo BemectBa. Monbs. Monsgpras wacca.  B3auMocBs3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYpPHBIX €IMHHUIl BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanys XuMuyeckux peakuui (COeIMHEHUs, pa3IoKEHUS, 3aMEILCHNUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX  BEIECTB,
HaOmoieHne pusznueckux (MJIaBJICHUE BOCKa, TasHUE JIbJla, pAaCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHWEe M ONHCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJeHCTBUE
xenes3a ¢ pactBopom conu meau (1), mzyuenue criocoOoB pazeneHus: cMecei: ¢
MOMOINBID  MarHurta,  (GUIBTPOBAHWE,  BHIMIAPUBAHWEC,  JAUCTHILISAINA,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIyYeHHUs] KUCIOpoAa B JTA0OpaTOpUM W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIOTponHass MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCWJICHHE MApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢GuU3MUECKMe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpSL.
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BO/IbI B IIpUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOTHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBAaHMIA: IIEIOYM M HEPACTBOPUMBIEC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucnor. @uznueckue
U XUMHYECKHE CBOMCTBA KHCIOT. Psim aktuBHOCTH MeTaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa coneil. ®Pu3nyeckre W XHUMHUYECKHE CBOWCTBA
conen. [lomyuenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepuMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJIEpKaHUS KUCIOpOoJa B  BO3LIYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpeKpalieHus TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3llaMM OKCHUJOB M OIMCAaHWE HX CBOWCTB, NOJy4€HHE, COOUpaHuE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE



Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTEM pacTBOPEHHUsI BEIIECTB C PaA3JIMYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPraHMYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumoiericTBusl okcuga Menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIMN HEUTPAIU3ALUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pacTBOpa COJU, pPELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKHcINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUBI U TUAPOKCHUIBL.

[lepnonmueckuit 3akoH. [lepuognyeckas cucreMa XMUMHYECKUX DIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTrOMHBIX saep. M30Tombl. DJNIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNnaM U NEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepuUMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT M ILIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE TMOHSATHS: HAay4HbIH (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWUJ,
U30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsll, BEILIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, ras, (U3NUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TNEPBBIX TPEX NEPUOAOB, KaIMs, KaJIbIUI H UX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKI
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUUeCKHX peakiuid Mo pa3IudHbIM MpHU3HAKaM (T10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTu XxuMHUyeckou peakuuu. [loHsTue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu U
MOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust  3JIEKTPOIUTHYECKON  OUCCOUMALMHU.  DJNEKTPOIUTHI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHbIe HOHHbIC YypaBHEHHsS peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMU KHUCIOT,
1iesouel U cojeil (BO3MOXKHO MCIOJIb30BaHUE BUEO MAaTEPUAIIOB), TPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX pEAKIUWA Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NIecKue CBONCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucnoTa, XMMHUYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHNE. JleicTBHE
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BaKHeWIIne XJIOpUIbl U UX
HAaxXO0KJEHUE B IPUPOJIE.



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcoGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMcTBa (OOmMEe Kak TWpeACTaBUTENs Kjacca KHUCIOT U
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsl peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUN B NPUPOAE. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHMsS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cBoiictsa. KpyroBopor azora B mpupo/e.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KadectBeHHast peakivsi Ha UOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJTy4YeHUe,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsiI3HEHNE BO3TyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

O6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmnbl.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOITHBIC
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6uusa. Kpyropopot yriepona B mpupoje. OKcuasl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, JCHCTBHE HA YKUBBIC OPTaHHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4yeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATaHOJI, TIMIIEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oenikax, yrieBojax — M UX POJHU B KU3HM yeJoBeka. MaTepualbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuje kpeMuus (IV) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCIIOIB30BAHKE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydyeHHue 00pa3lloB HEOPraHMYECKHX BEILIECTB, CBOMCTB COJSHOU
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJI0/ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUAOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
WCIIOJBb30BaHUE BHUJCOMATEpPUAIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpPHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U POCHOPHBIX YIOOpEHUH, MoJIydeHrue, COOMpaHue, paclo3HaBaHUE U
U3YYEHHUE CBOMCTB aMMHUaKa, IMPOBEJICHUE KAYECTBEHHBIX pEaKkluid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTAILTMYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TOJy4YCHHE, COOMpaHUE, pPAcClo3HABAHME W H3YyYEHUE CBOMCTB
YIJIEKUCIOTO Tas3a, MPOBEJEHUE KAYECTBEHHBIX peakluid Ha KapOOHAT u
CUJIMKAT-UOHBl U M3yYCHHE NPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMENH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cCucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBAa METAJUIOB.
OO6mue crnocoOsl moMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle  meTaiuipl: IOJOXKeHHWe B llepuomnueckor — cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanusa. [IpuMeHeHHe MIeTOYHbIX
METAJIJIOB U UX COCTMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Iepuonnueckoint cucreMe xumudeckux odnemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3NUeCKHe U XUMUYECKHE
CBOMCTBAa MarHus W Kaiblius. BakHelnne coeauHEHHUS Kaablus (OKCHII,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUS.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TMApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIBIIUS W HATpUs C BOJOW (BO3MOXKHO MCIIOJIb30BaHHE BHEOMATEPHAJIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblUs, allFOMAHMS, IMHKA, J)KEJe3a
(II) u xeneza (III), memu (II), HaOmoIEeHHWE W ONHMCAHHWE MPOIIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IMHKA, PEUICHUE IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U X COSTUHEHUS.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPY-KAIOIIEH cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpamusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXNpeaIMETHBIX CBSI3€M NPU M3YYEHUM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (PaKT, TUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJENb, SBICHUE, NMAapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUNA 3apsll, MPOBOJHHKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COTHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE MCKOIMAEMbIE, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa30oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMA B OOIIECTBE MpPaBWJIaMH U HOPMaMH IMOBEJACHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAUA |
paclIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM
uHpopManmelt O TEepeAOBBIX JOCTHDKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTHBE, KOMMYHUKATHBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIENOBATEIbLCKONM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YU€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAWMble IJisi OOBSICHEHUS HaOII0IaeMbIX IIPOLIECCOB H
SBJICHUH, MMO3HABATEIbHON, MH(POPMAIIMOHHOW W UYWUTATENbCKOW KYIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHUIO W TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K caMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0OPOBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKIMMHU BEILIECTBAMU B OBITY U pEaIbHOU KU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHIUBUyAIbHOM  TPAEGKTOPUM NPOJOJDKEHHS O0pa3oBaHHMs C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOI0O
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nYeCKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHUS
npaBusl O€30MACHOTO TIOBEJICHHUS MpU paboTe C BEIIECTBAaMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
NOBBIILICHUS YPOBHS JKOJOTMYECKOW KyJIbTYpbI, OCO3HAHHUS TJ100aIbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OOecrneurnBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO yUEOHOU JAESITENbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, yCTaHABIMBATh B3aUMOCBSI3b C IPYTMMH MOHSATUSMU), UCIIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBECHHBIE CBSI3U MEXAY OOBEKTaMH
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XVUMHH, TPEoOpa3oBbIBATh IMUPOKO MPHUMEHSIEMbIE B XUMHU MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3aJa4, C y4€TOM OTUX MOJCIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMHUYECKHMX peakuuid, BBIIBIATH  00IIUeE
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCH B KaUeCTBE WHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOI0gaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS



U BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOIO OIBITA, UCCIIEJOBAHUSA, COCTABIATH
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3HPOBATH M HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3aMuYHbIX BUAOB M (OPM MPEACTABICHUS, IOJIY4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE NPUMEHAThH Pa3IMYHbIE METO/bI M 3aIPOCHI IPHU MTOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJISi BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIOJb30BAHUSA PpA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpadyuku U UX KOMOMHAIUSAMUY;

YMEHUE UCIOJNb30BaTh W aHAJIM3MpPOBaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popManuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

yMEHHUsl 3aJaBaTh BONPOCHI (B XOA€ auanora W (Wiu) JUCKYCCUHU) TI0
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NESATEIBHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALNI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJIbHOM W  HCCIEOBATENbCKOM  JESTENbHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHSA:

YMEHHUE CaMOCTOSITENbHO OMPEAENITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
U TI03HABATEJIbHBIX 33/1a4, CAMOCTOSITEIBHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOBb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIUMHKCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOObI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MMOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIs peaKiuii: peakiuy COSTUHEHUS, PEaKIIUU Pa3I0KEeHUS,
peakuuu 3aMelIeHUs, PEeakUu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsE U HEMOJsIpHAsh KOBAJIEHTHAsl CBS3b, HMOHHAS CBS3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBICHUS (HOPMYT
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpEAeNATh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy



COCIMHEHUI 1Mo QopMmyliaM, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIME MEPUOJIbI, COOTHOCUTh 0003HAUYCHHMS, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuMHYeckux siaeMeHtoB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHCIo
AJIEKTPOHOB U PacCHpeIeTICHUE UX T10 JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
PEBPALICHUN B pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPAIMd MBICIUTEIBHON JEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIuIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (PeabHbIl U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO U COOMpaHUIO



K

ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
WHJIUKATOPOB (J1akMyc, peHondTaaenH, METUIOpaHXK U APyTHUe).

KOHIly oOyueHus B 9 kJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHCJICHHS, XMMHYECKas pEaKius, XHUMHUYECKass CBA3b, TEIIOBOM
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOLUMALNS, PEAKIIMM UOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHUMble U
HEOOpaTHMBbIe PEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
MOHHAs, MeETaJUIMYecKas), KpUCTaJUIMYecKass pemérka, KOoppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIUH, IPEEIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHITHH U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;
HCIIOJIb30BaTh XHMHUYECKYIO) CHMBOJIUKY JJI COCTaBJICHUS (QopMyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTD
BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW mo (dopmysam, BH]
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMUYecko (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COEIWHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3axkona . M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBATh W XapaKTEpU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie U OOJbIIME TEPUOAbI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npeaenax MajiblX MEPUOJOB U TIABHBIX MOJTPYIIT C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYAaCTBYIOIIHNX B
peaKkIuu BEUIECTB, MO TEIJIOBOMY 3(PHEKTy, M0 U3MEHEHUIO CTeIeHEN
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOUIUX
XUMHUYECKUX PEAKIUN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJIOYEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIN;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pPY/IOBaHMEM, a TakKXKe TMpaBHiia OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEIIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cumukar-, cyiubdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC OTCPAllMU MBICIUTEIFHON JCSITEILHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAONIOJCHUEe, U3MEPEHHUEe, MOJICIUPOBAHNE, YKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YernoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Uroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 oKcHIax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnnoreka [JOK

' U COJISX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK

' HEOPraHMYECKUX COEAMHEHMI https://m.edso00.ru/7f41837¢c

Hroro no paszneny 30



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

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.

3.2 OKUCIUTENbHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITNHU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



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

9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMpOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BeniecTBO U XUMHYeCKHE PeaKIUn
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
91 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anorens: https://m.eds00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa LTOK
' PYMHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
94 OO0mas XxapakKTepuCTUKa XUMHIECKIX 3 1 5 bubnmnorexa [JOK
' snemedToB IVA-rpynmel. Yriaepon u https://m.edso00.ru/7f41a636



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

KPEMHUU U UX COCUHECHUS

Hroro mo pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bub6nmoreka [IOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKA3HU 4ejioBeka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bu6mmoreka [IOK
XAMHHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
«[IpaBuma paboTsI B 1ab0paTopuu U bubnnoreka [JOK

3 . 1
pUEMBI OOPALIIEHUS C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 Yucreie BelecTBa U CMECH. 1 bu6nmoreka [JOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK

a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmorexa [IOK

6 ATOMBI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorera [JOK

p m https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYeCKasi hopMyIia. bubnmoreka [JOK
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOCuTeNBHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa LHOK
. TIERYIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMAYECKOI0 bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PeaKLnun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuoteka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorexa HOK
B P . https://m.edso0.ru/ff0d5708
XUMUYECKUX pPeaKuid
Knaccudukanmst xumMmuaeckux
18 ‘('b( ; WHEHUS, pa3IoKeHUs bubmiorexa LIOK
DEAKIIH (o - pasit ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIKIIoneaucT. O0o0IEeHne U
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK

20
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bosayx — cmecnk razos. Cocras
21 BO3 yxa Kucnopon — niemMeHT U bubmorexa LHOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnyeckue U XUMAYECKHUE
99 CBOMCTBA KHCJIOpOJia (peaKkuu bubnuorexa [JOK
okucnenus, ropenue). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
Cr1ocoOBI ONYYEHHS KUCIOPOaa B
23 J1abopaTopuu Z{H OMBIIHJIerH(iTI/I bubmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TennoBoil 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSTHE O bu6nmoreka [JOK
TEPMOXHMHYECKOM YPaBHEHHUH, https://m.edso0.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIATIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 a a, CII0COOBI iro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyuenne u cobupanue bubmmorexa [TOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bubnnorexa [JOK

BelecTBo. Haxoxxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKUE

bu6mmoreka [IOK

2 i T
8 CROMCTEA BOOPOAa. HIPHMEHEHHE https://m.eds00.ru/ff0d4ddo
BOJZIOpOJA
bu6mmoreka [IOK
2 I1
o OIIITHE O KHEOTax 1 coix https://m.eds00.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomyuenne u coOupanue bubmorera [JOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB
39 MounsipHbiii 00bEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4ecTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 ABHCHUIO PEaKIIMH Ha OCHOBE bubmorexa HOK
yp "p & . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 du3nvecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTes.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bubmuoreka [JOK

pactBOpbl. MaccoBasi 10115 BELIeCTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuorexa [JOK

38
onpeaenEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KIIacCU(UKAIMsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XxuMuyeckue cBOWCTBa bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéLI;) nzz)ﬂ )CHI/I}I XI/IMI/I‘{Z(I?KI/IG bubmorexa HOK
. i ’ https://m.edso00.ru/00ad9474
CBOWCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnnorexka [JOK

3aaa4d 110 TEME «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edso0.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

bu6mmoreka [IOK

48 KJIaCCaMH HEOPTraHHYCCKUX
. P https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O0o001IcHNEe U CHCTEMATH3aIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI bubmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCAMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucrema bubnnorexa [HOK
XUMHYECKUX 3yiemMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorexa [JOK
PHOZEL, TPYIIIEL, 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMOB 3JieMeHTOB [lepruoanueckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHHUIO B bubnmoreka [JOK

ITepuonnueckoii cucreme /1. U.
MenpaeneeBa

https://m.edso0.ru/00ada824
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3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

o7
N. MenneneeB — y4€Hbll, Iegaror https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHX AJICMEHTOB/ bubnuorexa [JOK
58 .
Bceepocculickas npoBepoyHast https://m.edsoo.ru/00adaab8
pabora
bubmuorexa [JOK
41
59 ONHL XHMHFCCKAT CBAS https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHas XuMu4eckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubnnoreka [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
CreneHs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIU bubmmorexa [OK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «CTpoeHue aroma. XUMUYeCKast bubmorexa LHOK
p ' https://m.edsoo.ru/00adb486
CBS3b)»
66 PesepBuslit ypok. O60011eHMEe U bubnuorexa [IOK
cHUCTeMaTu3alus 3HaHUI https://m.edso0o.ru/00adb33c
67 Peseprubriit ypok. O6001eHuE 1 bubmmorexa LIOK

https://m.edso0.ru/00ad9ch2
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cUCTeMaTHU3alus 3HaAaHUN

68 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepnonueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

i https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Busl xumMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriyOIeHue 1 1
3HAaHUN OCHOBHBIX Pa3/esioB Kypca
8 Kkiacca»

Knaccudukanmst xumMmuaeckux

6 €aKIUH 110 Pa3INIHBIM 1 bubmmorexa LOK
p P https://m.edsoo.ru/00adbcb0
npU3HaKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
7 peakmuu. [loHsITHE O TOMOTE€HHBIX 1

N TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuoreka [JOK

8 Ha CKOPOCTh XUMHAYECKON pEaAKIINU
p peakit https://m.edsoo.ru/00adc28¢c
U II0JIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKHUCIUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanmu. CuibHbIE U ci1a0ble Bubmorexa ITOK
a 1A, https://m.edso00.ru/00adcd68
AIICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubmuorexa [JOK
IpeJICTaBIeHUH 00 https://m.edso00.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubmmorera [TOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsarue o ruaponnuse conen bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perrenure KCriepuMeEHTaAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 KonTponbnas padota Ne2 o teme bubnnorexka [JOK
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«INEKTPOIUTUYECKAS
aucconranus. XUMUYECKUe
peaKIMu B pacTBOpax»

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

OO61mas xapakTepucTHKa

18 rajoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpe XJIopa
Xnopoeogopo. CoissHast KMCIIOTa,
19 XHMII/)IquKI/I: CBOMCTBa bubmorexa LHOK
’ https://m.edsoo.ru/00ade104
NOJTy4YCHHUE, IPUMCHEHHE
[IpakTrueckast padora Ne 2 o
20 teme «llomydeHue consiHON bubmorexa LHOK
1 " . https://m.edsoo.ru/00ade348
KHCJIOTHI, H3y4YCHUE €€ CBOWCTB
Brrancnenus mo YPaBHCHHUAM
21 XUMHAYECKUX PEAKIIUH, €CIIH OOUH bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubnnoreka [JOK
anemMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH
93 cepbl. HaxoxieHue cepsl u €€ bubnmnorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBo0poO/1, CTPOCHHE,
24 (bHI:I/IquKIEe u XI/IE\)/H/IquKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepol. CepHas KUCIIOTA,
bu6mmorexa [IOK
25 bu3HYecKue 1 XUMHUIECKIE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IPOMBIIIIJIEHHOTO crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTHI.

bubmuorexa [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIIECH CpeIb
COCTMHCHUSIMU CEPBI
97 Beruucienue MaccoBoit 1011 bu6mmoreka [IOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
3JeMEHTOB VA-rpymmsl. A30T,
28 CIPOCTDAE Ey o1 bubmuorexa [JOK
acII HEHHE B IIpU ,
pacpoctp PHpOd https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMUak, ero pusnvecKue u
29 CCKHeE c(bo“c a, TIOJTy4YeHHE bubmmorexa [JOK
YyeCKHe CBOMCTBA, 1T HH
XHMH > TOIYH https://m.eds00.ru/00adf004
U TIpUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 T Il)VIe «ITon eIfI/Ie aMMHaKa bubmorexa [JOK
© yi . ’ https://m.edso00.ru/00adf180
U3YYEHHE €r0 CBOMCTB)
31 A3oTHas KuCoTa, e€ hrusnyeckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTRBA https://m.edsoo0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHS B KAYECTBE
39 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [HOK

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIleH cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®ochop. Okcun dpocdopa (V) u
docdopnas kucnota, pusndeckue

bubmuorexa [JOK

33
1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJTyYCHHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIbHBIX bubnnoreka [HOK
ynoOpeHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yrnepon, pacpocTpaHEeHUE B
35 npu f) e E)I/BI/III)IGCKII)/IG " bubmmorexa LIOK
PHpOIE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOKCTBA
Oxkcupsl yriaepoja, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o
teme "llonydeHue yriekucaoro bubnmnorexa [JOK
38
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 OpPTraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepoaa
. bu6 OK
40 Kpemnuii u ero coenuuenus nosmoreka I

https://m.edso0.ru/00ae080a
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[IpaxkTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX

bubmuorexa [JOK

4 3a1a4 1o TeMe «BakHenme https://m.edso0.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHS
KonTtponsnast padora Ne3 o reme

42 «Baxneiie HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as XxapakTepuCTUKa
XHMHYECKHUX JICMEHTOB —

43 MeTaJIOB. MeTainuecKas CBsI3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUUECKUH psift bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MoTy4eHUst
MeTtaioB. CruiaBbl. Beruucinenus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmorexa [JOK
N https://m.edso0.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPXKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47 Wenorrsie MeTamIE! https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK

KaJIust

https://m.edso0.ru/00ael4b2
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49 [[lenoyHoO3eMeNIbHBIC METAIIIBI — bubnuorexa [JOK
KaJbLIMH U MarHuim https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHUA KAJIbLUSA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUHI
59 JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIbI bubnmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bubnnoreka [JOK
xenesa (I1) u sxenesa (11I) https://m.edso00.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTru3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
3a1a4d 1o TeMe «BaxkHenmmue https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
60 Brruucnenus mo ypaBHEHUSIM bubnmuorexa [JOK
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XAMHUYECKHUX PEaKUUi, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE WIIH

COAEPKUT IpUMecH. Beruncnenus
MacCOBOM /101 BBIXOJa MPOIYKTA
peakuu

https://m.edsoo.ru/00ael 750

O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HAHHH
KonTponbnas paborta Ne4 o teme
62 «Baknenme MeTaIbl U KX 1
COCTMHECHUS»
63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnuorexa [JOK
OKPYKaIOIEH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHnn 1 bubnuoreka [IOK
HKOJIOTHYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
66 . 1
CHCTEMATH3alUS 3HAHU N https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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