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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHUM K pe3ylbTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO o011ero oOpa3zoBaHus,
npeacrasieHHsix B ®I'OC 00O, a Takxe Ha OCHOBE (penepasibHOM paboueit
MpOrpamMMbl BOCIUTAHUS M C YYETOM KOHIIEHIMU TMPENOJaBaHUs ydeOHOTO
mpeamera «XuUMHUS» B 00pa3oBaTENbHBIX  OpraHu3ausax Poccuiickoi
denepanum.

[Iporpamma mo xumuu na€t MpeAcTaBiICHUE O IENIX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMS M Pa3BUTHS OOYYaIOIIUXCS CpPEICTBAMH Y4eOHOIO
OpeiMeTa,  yCTaHaBIMBAaeT  00s3aTeIbHOE  MPEAMETHOE  COJIepKaHHeE,
MpeaycMaTpUBAET paclpe/ieNieHHe ero Mo KjiaccaM U CTPYKTypUpPOBaHHUE IO
pazzielnaM M TeMaM MPOrpamMMbl MO XHUMHH, ONPENENSeT KOJIMYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEIOBATENbHOCTh M3YUYEHUS XUMHUU C YUYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4e€OHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTE O0ydYaronuxcsi, OMpeAeNsieT BO3MOXKHOCTH TpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl, a TAKXe TpeOOBaHUH K
pe3yiibTaraM OOy4YeHUs] XUMHHM Ha YypOBHE IeJed H3ydeHHs MpeaMmeTa u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHHOU JCATEIHHOCTH OOYYalomerocs 1o
OCBOEHUIO yUeOHOTO COACPKAHMUS.

3HaHWE XUMHUM CIYKUT OCHOBOHW [Jisi (hOPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaromuierocs, ero NpeCcTaBIeHu 0 MaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POopMHUpYyEMBbIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMHU BEIIECTB B MPHUPOJIC, O MYTSIX PEIICHUS TI00aJIbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPIETUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET pealu3alii  BO3MOXKHOCTEH JUIsI CaMOPa3BUTHS H
dbopMupoBaHusi KyJbTYpbl JUYHOCTH, €€ oOmed U QYHKIMOHAIBHOU
TPAMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHNE MBIIIUICHUSI U TBOPUYECKUX CITOCOOHOCTEH
0o0yyarolmuxcsi, HABBIKOB HX CaMOCTOSITEIbHOW Y4YEOHOU JIeITEeNbHOCTH,
AKCIEPUMEHTANIBHBIX M HCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KakK B
MMOBCETHEBHOM )XKU3HU, TaK U B TPOPECCUOHATLHOMN JCSTEIHHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIIUICHUSI, 3aKJIaIbIBA€T OCHOBBI
LEJOCTHOTO B3MIsiAa HA E€IWHCTBO MNPHUPOAbI U  YEJIOBEKA, SBISETCS



OTBETCTBEHHBIM 3TAroM B (POPMUPOBAHUM €CTECTBEHHO--HAYUYHOU IPAaMOTHOCTHU
00yyUarommxcs;

croco0CTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAyYHbIM 3HAHUAM, K NPUPOJIe, K YEJIOBEKY, BHOCHT CBOM BKIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yUaIOIUXCsl.

JlanHbIe HanpaBJICHUS B 00YUYEHUH XUMHUH O0ECIIeUUBAIOTCS crieluuron
COJICp)KaHUsl y4eOHOro TMpeaMeTa, KOTOPBIM  SIBISETCS  MeAaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKW XMMHH Ha ONpEeIEHHOM 3Tare
€€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHuUs OPUSHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CUCTEMbI TIEPBOHAYAIBHBIX MMOHATUNA XUMHUHU, OCHOB
HEOPraHUYECKOW XMMHUU M HEKOTOPBIX OTAECIbHBIX 3HAYUMbBIX TMOHSATHI
OPTraHUYECKON XUMHH.

CrpykTypa cofepxKaHus MporpaMMbl IT0 XUMMUU c(hOpMHUpPOBaHA Ha OCHOBE
CHUCTEMHOI0 MoAX0J1a K €€ n3ydueHuto. CoaepkaHue CKJIaJbIBAETCA U3 CUCTEMBI
MOHATHI O XUMHUYECKOM DJIEMEHTE U BEIIECTBE W CHUCTEMbI MOHATHH O
xuMuyecko peakuuu. OO0€ 3T CUCTEMBbl CTPYKTYPHO OPraHU30BaHbI IO
MPUHLNNY TOCIEA0BATEIbHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX
PEACTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akona J[. M. MeHaeneeBa kak OCHOBHOT'O 3aKOHa
XUMHUH;

— YYEHHS O CTPOCHHUM aToMa U XUMUYECKOU CBSI3H;

— TMpPEACTaBICHUU 00 SIEKTPOIUTUYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUSI pPaCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS TMOCIEAOBATEIBHO OT
OJIHOTO yPOBHS K JPYroMmy, BBINONHSAS (QYHKIUHU OOBIACHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEH MPAKTUUECKOIO
MPUMEHEHHUS U TTOJTYUYCHUs] U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMUU CHOCOOCTBYET (OPMHUPOBAHUIO
MPEJICTABIICHUS] O XUMUYECKOM COCTABIIAIOIIECH HAYYHOM KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHON MNPUPOAbI, [IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJlaM TO03HaHUs B Hayke. M3ydeHne XUMHM MPOUCXOAUT C MPHUBIICUCHHEM
3HAHWM M3 paHee M3YYECHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaroumi MHUPY,
«buonorus. 5—7 knacce» n «dusnka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN
JNEATETLHOCTH YEJIOBEKA M KAK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOU KYJBTYpHI.



3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHUU CUCTEMBI XMMHUYECKUX
3HaHUW — BaXHEHIMX (HAKTOB, TMOHATUN, 3aKOHOB U TEOPETUUECKUX
MOJIO’KEHUH, JTOCTYMHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, si3bIKa
HAyKH, B MPUOOLICHUH K HAYYHBIM METOJaM MO3HAHMSI IPU U3yUYE€HUU BEIIECTB
U XMMHYECKUX PEaKIUii, B GOPMUPOBAHUU U PA3BUTUH NTO3HABATEIIbHBIX YMEHUN
U UX NPUMEHEHUH B y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIEeN0BATEIbCKON
NEeSTeNbHOCTH, OCBOCHMM MpaBWJI O€30IaCHOrO OOpallleHHs C BEIeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu n3yuyeHnr XUMHUM Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUsI Ba)KHOE
3HaYEHHE MPUOOPEIHN TAKUE LENH, KaK:

— (QopMHpOBaHHE HHTEUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY NMPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOYYEHHsS Ha CHUCTEMaTU4YecKoe MpuoOIIeHne
00y4aromuxcsi K CaMOCTOSATENbHON MMO3HABATEIbHON NEATEIbHOCTH, HayYHBIM
METOoJaM NO3HaHMs, POPMHUPYIOIIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

—  o0ecrieyeHHWe  YCIOBUHM,  CIIOCOOCTBYIOIIMX  IPHOOPETEHUIO
OoOyYaroMMuUCsl  OMNbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TO3HAHUA U
CaMOTMO3HAHUs, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIMN), UMEIOIIUX
YHUBEPCAIbHOE 3HAUECHHE ISl PA3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHue o00meH (QYHKIUOHATBHOU W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHHUH OOBSCHATb U OLEHUBATH SIBICHUS
OKPY’KAIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OMbBIT, MOJYyYEHHbIE IPU U3YYECHUU
XUMHUH, MPUMEHATh WX NPH PEIICHHH NPOoOJeM B MOBCEAHEBHOM XU3HH U
TPYAOBOU JIEITEIBHOCTH;

— (¢opMupoBaHue y OOydYalOmUXCd TyMAaHUCTUYECKUX OTHOILICHU,
MMOHUMAaHUSl LEHHOCTH XHMHYECKUX 3HAHUN I BBIPAOOTKU 3KOJIOTMYECKHU
1eJIECO00PA3HOTO TOBEACHUSI B OBITY W TPYJOBOW MESITEIBHOCTH B IEIAX
COXPaHEHUs CBOETO 3/10POBbs U OKPYkKaOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBALMU K OOYyYEHHIO, CIIOCOOHOCTENW K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIEHHOCTH JTajbHEHIIIETO
oOyueHus.

OOmiee 4yMcaO 4YacoB, OTBEAEHHBIX [JIsi M3YYEHUS XUMHUU Ha YpOBHE
OCHOBHOTI'0 00111€T0 00pa3zoBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heeno), B 9 kimacce — 68 yacoB (2 yaca B HEETIO).



COAEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Posib XuMuK B )KU3HU YETIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHME CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. [loHsITHE O MeTOAaX MO3HAHUSA B XUMUU. YUCTHIE BEHIECTBA U CMECH.
Crioco0nbI pa3aeaeHus cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CloXKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast (opmyna. BameHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAsT aTOMHAs Macca.
OTtHOcUTENBbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 10JIsI XUMHYECKOTO AJIEMEHTA
B COCIMHCHUMU.

KommuectBo BemectBa. Monb. MousipHas  Macca.  B3anmocssi3b
KOJIMYECTBA, MAacCChl M YHUCIA CTPYKTYPHBIX €IWHUI BeliecTBa. Pacd€Tel 1o
dbopMyTaM XUMHUYECKUX COCAMHEHUH.

@u3nuecKkue W XHUMHYECKHUE SBIICHHS. XHUMHUUYECKas peakius U €€
NPU3HAKUA. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB. XHUMHYECKUE YpaBHEHUS.
Knaccudukanys XuMru4ecKux peakiuil (COeIMHEHUs, Pa3JIOKEHUs, 3aMEILICHHUS,
oOMeHa).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOU MMOCY10H, MpaBuiiaMu paboThI B TabopaTopun U
npuémMamu o0palieHus ¢ J1abopaTopHbIM 000PYI0BAaHUEM, U3YUEHUE U OTTMCAHUE
¢uznuecknux CBONCTB 0Opa3lloB HEOPraHUYECKHX BEIIECTB, HaOJI0ICHHE
¢uznueckux (MIaBjIeHUE BOCKA, TasHUE JIbJa, PACTHUpPAaHUE caxapa B CTYIIKE,
KUIIEHHE U KOHJICHCAIUs BOAbI) U XUMUUYECKUX (TOPEHUE CBEUH, MPOKAITUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUM, HAOII0/ICHUE
Y ONKMCaHWEe TPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEaKIUH (pa3ioKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHne THAPOKCHUIA
meau (II) mpu HarpeBaHWH, B3aMMOJICHCTBUE JKelie3a C PACTBOPOM COJIM MU
(I1), wuzyueHue cmoOCOOOB pa3jelieHUus CMeced: C TOMOIIbI0 MAarHura,
¢uibTpOBaHME, BBINIAPUBAHUE, AMCTWUISALMUSA, XpomaTtorpadwus, NTpOBEICHUE
OYMCTKHU MOBAPEHHOM COJIM, HAOJIIOICHUE U OMTUCAHKUE PE3YJIHbTAaTOB MIPOBECHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS] MAacChl, CO3JaHHE MOJIENIECH
MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:kHeililue npeacTaBUTeIM HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucioposa — 371eMEHT U IPOCTOE
BeniecTBO. Haxoxnenue kucimopona B Mpupoie, (puandeckue U XUMHUYECKUE



cBoiicTBa (peakiuu ropenus). Okcupanl. IIpumenenue kuciopoaa. CrnocoOsl
MOJYYEHHS] KHUCIOpOJia B J1a0OpaTopuM U MPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoja B mpupoze. O30H — ajuIoTporHas MOANGUKAIIHIS KACTOPOa.

TernoBoit AHEKT XUMUYIECKON pEeaKIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMUYECKUE peakuuu. TOIMIMBO: Yroib U METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOI0 3(hdexra, pazpyiieHrne 030HOBOrO CIOsI.

Bomopon — snemMeHT u mpocroe BemecTBo. HaxoxkaeHuwe Bomoponaa B
npupojsie, ¢GU3MYECKHMe W XUMHYECKHE CBOMCTBa, IPUMEHEHHUE, CIOCOOBI
nonydeHusi. Knuciorsl u coiu.

Monsipablit 00bEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CcBoWcTBa BOAbl. Boma kak pactBoputrenb. PacTBOphI.
HaceplllleHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi n10nsi BEHIECTBA B pPAacTBOpe. XHMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOPOB B IPUPOJIE U B KU3HU YeoBeKa. KpyroBopoT BoIbI
B MIPUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OUYUCTKA IPUPOIHBIX BOJI.

Knaccuduxanus Heoprannueckux coeaunenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpasyrommue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecosneoOpa3zytomue. Homenkiarypa okcuaoB. PU3MYECKHE U XUMHYECKUE
cBoucTBa OKCHAO0B. [lorydeHrne okcuaoB.

OcHoBanusi. Krnaccudukaiuss ocHOBaHM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHOBaHUN. PU3NUECKUE U XMMHUUYECKHUE CBOMCTBA
ocHoBaHuu. [lorydyenrne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnot. dusndeckue u
XUMHYECKUE CBOWCTBA KUCIOT. Psn aktuBHOocTM MetaiuioB H. H. bekerosa.
Ilony4yeHnne KuCIoT.

Conu. HomeHnkiarypa coneil. @u3nueckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue couen.

I'eneTnueckas cBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COECIUHECHUI.

Xumuueckuii IKCnepumennt:

KAQUECTBEHHOE OIPEICICHUE COAEPKAHUS KHUCIOPOJa B  BO3IYXE,
MOJyuyeHHe, COOMpaHHe, PAClO3HABAHME M U3YUYEHHUE CBOMCTB KHUCIOPOJA,
HaOJIO/ICHUE  B3aUMOJICHCTBUSI  BEHIECTB C  KHUCJIOPOJAOM U YCIIOBHUS
BO3HUKHOBEHUS U MPEKPaIeHNs TOPeHHs (TIo’Kapa), 03HAKOMJICHHUE ¢ 00pa3IiaMu
OKCHUJIOB M OIMCAaHHUE WX CBOMICTB, MOJy4YCHHE, COOMpPAHHUE, PACIIO3HABAHUE U
U3y4YeHHE CBOMCTB BOJIOPOJia (TrOpeHNne), B3aUMOIEUCTBUE BOJAOPOIa C OKCUIOM
meau (II) (BO3MOXXHO HCIIONB30BaHHE BHUIEOMATEPUATIOB), HAOIIOJICHUE
0o0pa3IoB BENIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH
pacTBOPEHUsS] BEUIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE
pacTBOPOB C OMNPEAECIEHHOM MacCOBOM JIOJIEM PAacTBOPEHHOTO BEIIECTBA,



B3aUMOJICHCTBUE BOJbI C MeTaUlaMU (HAaTpUeM U KajibllueM) (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEOMATEpPUAJIOB), HCCIEJOBAaHUE 00pa3Il0B HEOPraHUYECKUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOJI0IEHHE U3MEHEHHSI OKPACKH WHINKATOPOB B
pacTBOpax KHCIOT U LIeJIoYel, n3ydenue B3aumojencteus okcuaa menu (II) ¢
pPacTBOPOM CEPHOM KHUCJIOTBI, KUCIOT C METAJUIAMH, PEAKIIUM HEUTPAIU3ALUY,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METaia APYyTrUM
Y3 PacTBOpA COJIH, PELICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Baxknerniue
KJIACCHI HEOPTAaHUYECKUX COCAUHEHUIN.

Hepunoanuyeckuin 3axkoH u Ilepuoamueckass cucreMa XHUMHYECKHUX
aemenToB JI. U. MenneaeeBa. CtpoeHne aToMoB. XMMH4YeCKasi CBSA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KiacCU(MUKAIIMU XUMHYECKUX 3JIeMEHTOB. [loHsiTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHJbI U TUAPOKCHU/IBI.

[lepnognueckuit 3akoH. [lepuoandeckas cucremMa XMMUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepwogHas W JUIMHHONIEPUOAHAS (HOPMBI
[lepuonnueckort cucrtembl xumudeckux osaemeHtoB [l WM. MeHnueneena.
[Tepronsl u rpynnbl. PU3HYECKUN CMBICH MHOPSAKOBOTO HOMEpPA, HOMEPOB
epuoia v TpynIibl JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM30Tombl. DIEKTPOHBI.
CrpoeHue 371eKTPOHHBIX 00070YEK aTOMOB NEPBBIX 20 XUMUYECKUX DJIEMEHTOB
ITepnogmueckon cucremsl . . MenneneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHs paJnyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYIIaM U IEPUOIaM.

3nauenue Ilepmoamveckoro 3akoHa u llepuoamyeckoid CUCTEMBbI
XUMUYECKUX AJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAXKIaHUH.

Xumuueckast cBsi3b. KoBaneHTHas (mosisipHas W HENOJSpHAasl) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAsA CBSA3b.

Crenenp okucneHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENBHBIE PEAKLIHM.
[Ipouecchl OKMUCAEHUS U BOCCTAHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lOB BEIIECTB METAJIOB U HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LIMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropenHue, peakiu pas3yioKeHHs, COSUHEHUS ).

Mexcnpeomemmnbnie ceaszu



Peanuzanusi MexnpeaMeTHBIX CBSI3€M MpU U3yYCHUU XUMHUU B 8 Kjacce
OCYILIECTBIISIETCA 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATHI, TaK U MOHSITUH, SBJISIIOIINUXCA CUCTEMHBIMU J1JI1 OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mMe ecTecTBEHHO--HAyYHbIE TOHSATHSA: Hay4HbId (akT, THUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KIIaCCU(PUKALIUA, IEPUOIUYHOCTH, HAOIOICHNUE,
AKCTIIEPUMEHT, MOJCIUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIIbl, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJICKTPUUECKUHN 3apsi]i, BEIIECTBO, TEJIIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, PU3ndecKre BETUIHHBI, ¢ THHUITBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMUMHYecKasi peaKkius

[Tepnonnueckuii 3akoH. [leppognyueckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJMs, KalbIUi M HUX
COEAMHEHHUI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ileprnogmueckoii
CHUCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BeliecTBa: BUIbI XUMUUYECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOU PELIETKU
M BUJa XUMHYECKOU CBS3H.

Krnaccuduxkarys u HOMeHKIaTypa HEOPTaHUIECKUX BEIIECTB. XUMUUIECKUE
CBOMCTBAa BEIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKHUX
COEMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanusa XMMHUYECKMX pEaKlIMi MO pa3MyHbIM MpuU3HaKaMm (110
YUCJIYy U COCTABY YUYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P heEKTy,
110 U3MEHEHUIO CTETIEHEN OKUCIICHUS] XUMUYECKUX JIEMEHTOB, IO 00PaTUMOCTH,
M0 Yy4YacTUIO Kartajiu3aropa). OK30- U DSHIOTEPMHUUECKUE PpEaKIuu,
TEPMOXUMUYECKUE YPABHEHHUSI.

[Tonsitue o ckopocTu xuMuyeckor peaknuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusaxX. [[oHATHE O TOMOT€HHBIX U TE€TePOTC€HHBIX
peakuusax. Ilonarne o karanuse. IloHATHE O XUMHUYECKOM pPaBHOBECHH.
@dakTophl, BIUSAIONIME HA CKOPOCTb XUMHUYECKOM pPEaKIUH U TOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, JJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENbHOM  peakiu.  CocTaBieHUE  ypaBHEHHM



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKIMNA C HCIOJIB30BAaHUEM METOAA
AJIEKTPOHHOTO OanaHca.

Teopust BJICKTPOJIUTHYECKOU JTIUCCOLAALINU. DJIEKTPOJIUTHI u
HEDJIEKTPOauThl. KaThoHBI, aHMOHBI. MexaHu3M AUCCOLMALMM BEUIECTB C
pPa3IMYHBIMU BUJAMU XUMHYECKOHM cBsizU. CteneHp nuccounanuu. CuibHBIE U
cia0ble AIIEKTPOITUTHI.

Peakiuu moHHOro oOMeHa. YcClnoBUSI TPOTEKaHUS PEaKUUd HOHHOTO
oOMEHa, TOJIHBIE M COKpalléHHblE MOHHBIE YypaBHEHMs peakiuil. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIE B CBETE NPENCTaBICHUNA 00 3IEKTPOIUTUUYECKON
nucconumanuu. KauecTBeHHbIE peaknuy Ha MOHBL. [loHATHE O THAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIENISAMU KPUCTANIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(XxJmopua HaTpus ), UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU peaKkIuu
OT BO3JACHCTBUS pa3IMYHBIX (PAKTOPOB, MCCIEAOBAHHE HIJIEKTPONPOBOIHOCTH
pPacTBOpPOB BEIIECTB, IPOLECCA AUCCOLUMALMHA KHCIOT, LIEI0YEed M COJIEr
(BO3MOXXHO HCIIOJIb30BAaHUE BHUIEO MAaTEpPHAIOB), MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOLINX TMPU3HAKK MPOTEKaHUS peakuuid HOHHOrO oOMeHa
(oOpa3oBanue ocajka, BBIJICICHHE Ta3za, OOpa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIINUX [PUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropenue, peakuu pa3ioKeHus, COeIMHEHUs] ), pACIIO3HaBAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd Ha HOHBI, pEIICHHE
AKCIEPUMEHTAIBHBIX 33/1a4.

HemeTtauibl 1 X cOeIMHEHHUS

OO6mass xapakTepucTHKa TanoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u pU3ndeckue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHUYECKHE CBOWCTBA Ha [pUMEpe XJjopa
(B3auMOJEHCTBHE C MeTaJlJlaMd, HEMeTalllaMu, Hiesodamu). XJIOPOBOIOPO.
ConsiHast KUCI0Ta, XUMUYECKHE CBOKCTBA, MOJYyUYEHUE, MpUMEHEHUE. JlelicTBHE
XJIOpa M XJOPOBOAOPOJAa HAa OPTaHU3M 4YENOBEKa. BaxkHEMIIME XJIOpHUIBI U HUX
Hax0JICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENeHH OoKucieHusa. CTpoeHne U pU3nYecKue CBONCTBA
IOPOCTBIX BEIIECTB — KUCIOpOJa W Cepbl. AJUIOTPOIHbIE MOAU(PUKALUN
KHCJIOpOJa U cepbl. XUMUYECKHE CBOKCTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢usznueckre W XUMHUYecKHe cBoMCTBA. OKCHUIBI cepbl KaK MPEeACTaBUTENH
KUCIOTHBIX OKCUAOB. CepHasi KUCIO0Ta, (U3HUECKHME U XMMUYECKHE CBOWCTBA
(oO1Iue Kak mpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMUYECKHUE
pEeaKklMy, JIeKallue B OCHOBE IMPOMBIIIIEHHOTO CIOC00a IMOJYYEHUs CEpPHOU



KUCHOTHL. [Ipumenenne cepHoi KUCHOTHI. COIM CEPHOM KUCIOThI, KAYECTBEHHAS
peaknusi Ha cynbdar-uoH. HaxoxaeHue cepbl u €€ COCTMHEHWN B MPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAloleW Cpelbl COCIMHEHUSMH  CEpbl
(KUCTIOTHBIE JTOKIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
peI0TBPAIICHHUS.

OO61mas xapakTepucTrka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEpPHbIE CTEIIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IPUPOJIE,
dbuzndeckue U xuMuueckue cBorcrpa. KpyroBopor azora B npupoje. AMMHAK,
ero (U3MYECKHEe W XUMHYECKHUE CBOMCTBa, MosiyuyeHue u npumeHenue. Comau
aMMOHUS, UX (pU3nUecKue U XMMUYECKHUE CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakiusi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MoiydeHue, (U3ndecKue u
XUMHUYECKHUE CBOMCTBa (OOIIME Kak TWPENCTaBUTENs Kiacca KUCIOT |
cnenupuueckue). Vcnonp30BaHHe HUTPATOB U COJIEM aMMOHHUSI B KadecTBe
MUHEPAIbHBIX yH0O0peHui. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH Cpelbl
COCAMHEHUSIMU a30Ta (KHUCJIOTHBIE JOXIU, 3arps3HEHUE BO3AyXa, MOYBBI U
BOJI0EMOB). Docdop, amnorpornHbie Moaudukanuu docdopa, pu3MUECKUe U
xumuueckue cpoicTBa. Oxcna dhochopa (V) u pocdhopras kuciora, GU3HISCKHE
U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢GocdaToB B KaduecTBe
MUHEPAITbHBIX YI0OpEHUH.

O61as xapakrepuctuka aneMeHToB [VA-rpymimbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCICHHS. YTIJIEpOid, aUIOTPOIHBIC
MoAu(UKAIIMUA, PACIPOCTpaHEHUE B TMpUpOJe, (U3NYECKHUE U XUMHUYECKUE
cBoiicTBa. Ancop6ouus. Kpyropopot yrieposa B npupoje. Okcuabl yriaepoaa, ux
dbu3nyeckue MU XUMHUYECKHE CBOMCTBA, JACHCTBHE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE ¥ MPUMEHEHHE. DKOJIOTHYECKUE TIPOOJIEMbI, CBI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoresa rio0ambHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addexr. YronpHas KUCIOTa U €€ COu, MX (PU3NYECKUE M XUMUICCKHE CBOMCTBA,
nojsiyueHue u rnpumeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnons3oBanre kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH U CEJILCKOM
XO35MCTBE.

[lepBoHauanbHble MOHSATUSL 00 OpPraHUYECKUX BEIIECTBAX Kak o
COCMHEHUSIX yriepojia (MeTaH, dTaH, 3TWJIEH, alleTUJIEH, 3TAaHOJ, TJIUIIEPUH,
yKCycHasi kucijorta). lIpupojgHble HMCTOYHUKH YIJIEBOAOPOAOB  (Yroib,
IPUPOAHBINA Ta3, HeTh), MPOAYKTHI UX TepepadboTku (OEH3MH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJOTrMYEeCKH BaXKHBIX BEHIECTBAX: JKHUPaX,
Oenkax, yrieBoJlax — U UX POJIM B KU3HM 4YeJIOBeKa. MaTepualibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢dusuueckue M XUMUYECKUE CBOMCTBA, MOJYyYCHHUE U
npumeHenne. CoeamHeHuss KpeMHus B mpupoje. OOmme mpeacTaBieHus o0



okcunie kpemuus (IV) u kpemuueBoit kucnore. CUITMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBINICHHOCTH. BaXHEHTITHE CTPOUTEIbHBIC MAaTEPHANTBI: KEpAMUKA,
CTEKJIO, IEMEHT, O€TOH, Kele300eToH. [IpobiiemMbl 6€3011acCHOTO HCTIOJIB30BaHHMS
CTPOUTETHHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pa3IioB HEOPraHUYECKUX BELIECTB, CBOMCTB COJITHON KUCIOTHI,
IIPOBEJICHHE KAaYeCTBCHHBIX pEaKIMid Ha XJIOPUI-HOHBI M HaOII0JCHUE
NPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpaXKaromue GU3NICCKUe U XUMUICCKUE
CBOIMCTBA TQJIOTCHOB H WX COCAMHCHWA (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpHUIOB (TaJOrE€HUIOB),
O3HAKOMJICHHE C o00pa3nmamMu cepbl W €€ COCIUHEHUSAMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUATIOB), HaOIIOJIEHUE TMpolecca OOYTIMBaHMS
caxapa IMOj| JCHCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHUCJIOTHI, H3y4YCHHE
XUMHUYECKUX  CBOMCTB pa30aBICHHOW CEpHOM  KHUCIIOThI, MPOBEICHUE
KaueCTBCHHOW peakuuu Ha CcynbhaT-uOH © HAOMIOJICHHE TMpU3HAKa e€
MIPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (pochopa n ux
COCAMHEHUN (BO3MOXHO HCIOJb30BAaHUE BHUIECOMATEpPUATIOB), 00Opa3LaMu
a30THBIX U (HOCHOPHBIX yAOOPEHUH, MOTyUeHUE, COOMpaHKe, paclio3HABaHUE U
U3y4YeHHE CBOWMCTB amMMHUaKa, MPOBEIACHUE KAaYECTBEHHBIX pEaKIMil Ha HOH
aMmMOoHMST W ¢dochaT-MOH M H3yUYCHHE TMPU3HAKOB HMX MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHCIIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HW3YYEHUE MOJCIICH KPHUCTALTHYCCKUX
pemeéTok anmasa, rpadura, QysepeHa, 03HaKOMIICHHUE C MPOIECCOM afcopOIu
PacTBOPEHHBIX BEIIESCTB AaKTUBHUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTHUBOTA3a,
MOJIydeHHUE, COOMpaHue, pacClioO3HABaHUE U N3YUCHHUE CBOWCTB YIIIEKUCIIOTO ra3a,
IIPOBEJICHUE KAYECTBEHHBIX PEaKIIMil Ha KapOOHAT U CHJIMKAT-HOHBI U U3YUYCHUE
NPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C TPOJYKIMEH CUIIUKATHON
IIPOMBIIIIEHHOCTH, PELIEHUE YKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «Baxuenme
HEMETAJUTBI U UX COSTMHCHUSD).

MeTajiibl 1 MX COeTHUHEHUS

OOmrast xapakTepUCTHUKA XHMHYECKHUX DJJIEMEHTOB — METaUIOB Ha
OCHOBAaHHH WX TOJIOKEeHUS B [leproaudeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTalioB. MeTramndeckast
CBSI3b U METAJUTMUECKasi KPUCTAIUIMYECKas peréTka. DIEKTPOXUMUUYECKUMN P
HanpsDKEeHUN MeTaiwioB. Du3Myeckue U XUMUYECKHE CBOMCTBA METAJIIOB.
OO6mue crocoObl ToNyueHus: MeTauioB. [loHsATHE O KOpPpPO3WM METaJIOB,
OCHOBHBIC CITOCOOBI 3amUThl WX OT Koppo3uu. CruiaBel (CTanb, YYTyH,
JTIOPATIOMUHUNA, OPOH3a) U X MPUMEHEHHE B ObITY U MPOMBILIIEHHOCTH.



[[lenounbie MeTaLIBL: MOJOXKEHUE B [lepnognyeckoit cucteMe XUMUYECKUX
sanemeHToB [[. . MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nuecKkre U XMMUUYECKHE CBOMCTBA (Ha TpuMepe HaTpus U Kainust). OKCUabl U
TUAPOKCUABI HaTpusi W Kanus. IIpuMeHeHHe WIENOYHbIX METAIOB M UX
COCIUHCHU.

[I{emoyHO3€MENBbHBIE METAUIBl MAarHuidi M KaJbLUA: MOJOXKEHUE B
[Tepuoguueckon cucreme xuMuieckux 3nemMeHToB . 1. Menneneesa, crpoenue
UX aTOMOB, HaxoXkJeHHe B mnpupoje. Ouznueckue m XUMHYECKHE CBOMCTBA
MarHusi U kKajaplus. BaxHeliiume coelUHEHHsS] Kanblus (OKCHUI, THUAPOKCHU],
cosn). JKECTKOCTh BOJBI ¥ CLIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: mnonoxenue B llepuoauueckoil cuctemMe XHUMHYECKUX
anemeHToB JI. 1. MeHnneneeBa, CTpoeHHE aToOMa, HAaXOXICHUE B IPUPOJE.
Ousnyeckue M XUMHUYECKHME CBOWCTBA altOMUHUA. AMGOTEpHBIE CBOWMCTBA
OKCH/JIa U TUAPOKCHA aTFOMUHUS.

Kenezo: nonoxenue B [lepruoinueckoil CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, CTpOEHHE aTOMa, HaxOKJAEHUE B Ipupone. Ouszndeckue u
XUMHYECKHE CBOMCTBa jkenesza. OKcuipl, THAPOKCHABI U conu kene3a (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTYyYECHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMud METaUIOB U CIUIABOB, UX (HHU3MYECKUMU
CBOMCTBaAMH, H3YUYE€HHE peE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSL OKCHIA
KaJIbIIM U HATpUsl C BOAOW (BO3MOXXHO HCIOJIb30BaHHE BUEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCAa TOPEHUS XKETE3a B KUCIOPOAE
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), MPU3HAKOB MPOTEKAHUSA
KaueCTBEHHBIX PEAKIIN HAa MOHBI: MAarHusl, KaJIbIUs, aJFOMUHUSA, LINHKA, XKeJe3a
(IT) u sxene3a (I1I), meau (I11), HaGnr0I€HUE U OTIMCAHUE TTPOIIECCOB OKPAIIUBAHUS
IUIAMEHUM HWOHAMHM HaTpusl, Kajdus W KaJlbIUs (BO3MOXHO MCIOJIb30BAHHE
BUJICOMATEpUAIIOB), HcCClenoBaHUe aM(pOTEPHBIX CBOMCTB  THAPOKCHAA
ATIOMUHHS U THAPOKCHU]IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 MO TEME
«BaxxHeunIre METaAJUTBl U UX COCTMHEHUSD.

XUMUS ¥ OKpY:KaIomas cpeaa

BemecTtBa n Marepuanbsl B MOBCEIHEBHOW XHU3HM YEI0OBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momMotpb npu
XUMUYECKUX 0KOTraxX U OTPABICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIoIIe cpenl (TIpeiesibHas JOmyCcTuMas
KOHIICHTpaIus BemiecTs, nanee — [1J1K). Posib xumuu B pereHnn 3K0J10rH4eCcKux
npoOsem.

Xumuueckuii IKcnepumenm:



U3yueHue o0pa3ioB MaTEpUaIoB (CTEKIIO, CIUIaBbl METAJIOB, MOJMMEPHbIC
MaTepHuabl).

Mexcnpeomemmoie ceasu

Peanuzanusi MeXNpeAMETHBIX CBS3EH MPU M3YUYCHUH XMMHHU B 9 Kiacce
OCYILIECTBIISETCA Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK ¥ TIOHATHH, SIBJISTFONTAXCSI CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOTO [IUKJIA.

OO61ue ecTeCTBEeHHO-HAay4YHbIE MTOHATHS: HAYYHbIN (PakT, rUumores3a, 3aKOoH,
TEOpUs, aHaIW3, CHUHTE3, KIacCU(PUKAIMS, MEPUOJUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJACIUPOBAHUE, H3MEPEHHE, MOJIEb, SIBICHHUE, MAPHUKOBBII
3¢ deKT, TeXHOIOTHS, MATEPHUAIIHI.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPHUUYECKUM 3apsij, MPOBOIHUKH,
MOJIYTIPOBOJAHUKH, JTUAJIEKTPUKUA, (OTOAIEMEHT, BEIIECTBO, Tel0o, OOBEM,
arperaTHOe€  COCTOSIHME  BeIecTBa, TIa3, pacTBOp, PacTBOPUMOCT,
KpUCTaJUIMUECKass pemeéTka, CIUlaBbl, (PU3UYECKUE BEIUMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHILE.

buonorus: ¢orocunres, nprxanne, 6uocdepa, IKOCUCTEMA, MUHEPATLHBIC
ya00peHHs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTAaTeIbHbIC BEIICCTRA.

I'eorpadms: armocdepa, runpochepa, MuHEpadbl, TOPHBIE IOPOIBI,
M0JIE3HBIE NCKOTIaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOI'O OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCA B XOA€ OOy4YeHHS XMMHUHU B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHON  JIEATEIbHOCTH B  COOTBETCTBHUM C  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMHU MOBEJICHUSI U CIIOCOOCTBYIOT
npolieccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COITHATHM3AIIMN 00YyYatOUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW TMO3UTHUBHBIX IIECHHOCTHBIX OpHUEHTAIMU U
pacIIMPEHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS .

HEHHOCTHOTO  OTHOWIEHHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO0, MOHUMAaHUSl 3HAYCHUS XUMHUYECKOU
HAyKW B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI
uHpopMaleil 0 TMepeoBhIX JOCTHXKEHHSIX U OTKPBITHSIX MHUPOBOH W
OTCYECTBEHHOM XHMHUHU, 3aWHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUSI:

NPEACTABICHHUSI O COIMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEeIOBATENbCKON, TBOPYECKOM M JPYrUX BHJAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATEIbHOCTH IMPU
BBITIOJTHEHUN Y4Y€OHBIX, IMO3HABAaTEJIbHBIX 3a7a4, BBITIOTHEHUH XUMHUYECKHUX
OKCIEPUMEHTOB,  CO3JJaHUM  y4Y€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOINIOHUMAHHIO U B3aMMOTIOMOIIIH B MPOIECCE ITON YueOHOM eI TENbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE MOBEJCHHWE W TMOCTYIKM CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHAE TIPEACTABICHUS O BEIIECTBE U XUMUUYECKOM pPEaKIIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME
OCHOBY JIJIsl TOHUMaHHUSI CYIITHOCTH HAYYHOUM KapTHUHBI MUPA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJTHON CPEAOM, O POJIM XMMHUHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTUBBI, HAPABJICHHBIE HA MTOJTYYE€HHUE HOBBIX 3HAHUM 11O
XUMHUH, HEOOXOAUMbIE TSI O0BSICHEHUs HAOII0JaeMbIX MPOIECCOB U SIBICHUH,



MO3HAaBaTENbHOU, MHOOPMALIMOHHONW U YUTATENIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIILHONH paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, MOCTYNMHBIMA TEXHUYECKUMHU CPEACTBAMHU HWHOOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHIO M TO3HAHHUIO, JI0O03HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOEKTHOM U  MCCIEOBATEIbCKON
JeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH M YPOBHS OOyYEHUS B
JIaIbHEHUIIIEM;

4) dbopmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTU KU3HHW, OTBETCTBEHHOIO OTHOUIECHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE TMOCIEICTBHA U
HENPUATUE BPEIHBIX TNpUBBIYEK (YMOTPEOJEHUsT aJIKoroJii, HApKOTHUKOB,
KypeHHs1), HEOOXOAMMOCTH COOJIIO/IEHUS MTPaBuil 0€30MMaCHOCTH Py 0OpaIeHun
C XUMHYECKUMHU BEIIECTBAMU B OBITY U pealIbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K NPAKTUYECKOMY HM3YUYEHHIO Mpodeccuid U TpyJa pazIuyHOro
poja, yBaXEHUE K TPYJy U pe3yJibTaTaM TPYIAOBOM JEATEIbHOCTH, B TOM YKCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHHIX 3HAHHWK MO0 XUMHH, OCO3HAHHBIM BHIOOD
UHIAUBUIYAIbHOW TPACKTOPUHM  TPOJOJDKEHUS O00pa3oBaHUA C  y4E€TOM
JUYHOCTHBIX UHTEPECOB M CITIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX UHTEPECOB U
noTpeOHOCTe, yCHemHol MNpoPEecCHOHATBLHON NEeATeTbHOCTH U Pa3BUTHS
HEOOXOJIUMBIX YMEHHM, TOTOBHOCTb aJalTHUPOBAThCSI B MPOdhecCCHOHAIBHOM
cpene;

6) 3K0JI0rM4€eCKOro BOCIUTAHMS:

AKOJIOTHYECKU IIEIECO00pa3HOE OTHOIICHHE K MPHUPOJE KAK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyLIECTBOBAHUS, MOHUMAHKE LIEHHOCTU 30POBOTO
u Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
(Gu3MYEeCKOMY U TCUXUYECKOMY 3]I0POBbIO, OCO3HAHUE LEHHOCTH COOJIO/ICHUS
npaBuil 0€30MacCHOrO TMOBEICHHUS TPU padOTe C BEIIECTBAMH, a TaKKe B
CUTYaIUSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYyaeMble MPU U3yUCHUU XUMUH, JIJIs
pelmeHns 3aj1ad, CBSI3aHHBIX C OKPYXKAOLIEH MPUPOJHOW CpEenou, s
MOBBIIICHUS] YPOBHS OKOJOTHYECKON KYJIbTYphl, OCO3HAaHUSA TJI00aTBLHOTO
XapakTepa IKOJIOTMUECKUX MPOOJIeM U ITyTeH X pEIIeHUs TOCPEICTBOM METO/I0B
XUMHUH, DKOJOTUYECKOTO MBIIUICHUSI, YMEHHS PYKOBOJCTBOBAaTbCS WM B
MO3HABATEIbHON, KOMMYHHKATUBHOMN U COITMATILHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pPE3yJIbTAaTOB BBIJACISIOT 3HAUYUMbBIC JIJISI
dbopMUpOBaHUS MHPOBO33PEHUST OOIICHAYYHBIC TOHATUS (3aKOH, TEOpHs,



MPUHILINI, TUTIOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPBIE
HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT Ha
OCHOBE 3HAHUN M3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O I[ETOCTHOM
HAy4YHOW  KapTUHE MHpa, MW  YHHBEpCAJIbHbIE  yd4eOHBIE  JCHCTBUSA
(mo3HaBaTeNbHEIE, KOMMYHHUKATHUBHBIE, PEryJsiTUBHBIC), KOTOpbIE
o0OecreunBalOT  (opMUpOBaHHE  TOTOBHOCTM K  CaMOCTOSTEIHLHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM eI TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE yUeOHbIE el CTBUS

Bba3oBble Jiornueckue aeiicTBUA:

YMEHUSI UCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMUYECKUX MOHATHU (BBLACIATh UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MOHSTHUSIMH ), UCIIOJIb30BATh
MOHSTHS 1Sl OOBSICHEHUS OT/ACNIbHBIX ()AaKTOB U SBJICHUI, BHIOMPATh OCHOBAHUS
U KpUTEPUH IJIs KJIacCU(PUKAILIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHA,
yCTaHABJIMBATh MPUYUHHO-CJICJICTBEHHBIC CBS3U MEXIY OObEKTaMH W3y4YCHHS,
CTPOUTH JIOTUYECKHE pacCy>KIeHusi (MHIYKTUBHbBIC, JCAYKTHUBHBIC, IIO
aHaJIOTHH ), IeJIaTh BBIBOJIbI U 3aKIIOYCHUS;

YMEHUE TMPUMEHSATh B MPOLECCe IO3HAHUS MOHATHUS (MPEIMETHbIE U
METaInpeJMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbie B
XUMHUH, TpeoOpa3oBbIBaTh IIMPOKO IMPUMEHSEMbIE B XHMHH MOJIEIbHbBIC
IPEACTaBICHUS — XUMUYECKHUM 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYecKasi (hopmyJia
U YpaBHCHHE XHMHUUYECKON peakiuu — MPHU pelieHUH y4eOHO-TI03HABaTEIbHBIX
3a/1a4, ¢ y4€TOM ITUX MOJICIbHBIX MPEJICTABICHUM BBISIBIISTh U XapaKTEPU30BaATh
CYIIECTBEHHbIC TMPU3HAKU H3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEILECTB U
XUMUYECKUX pEeaKluid, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJI€ZICTBEHHBIE CBSI3U U IPOTUBOPEUHUS B U3YUAEMBbIX MPOLIECCaX U SBICHUSX.

ba3zoBble uccieaoBare/ibCKue 1efiCTBHUS:

YMEHHE HUCIO0JIb30BATh MTOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI JJisi (hOPMHUPOBAHUS THIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXCHUI;

MPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEICHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEIILHO TIPOTHO3UPOBATh €T0 Pe3ybTaT, (OPMYIUPOBATH 00OOIICHMS
U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIISThH
OTYET O MPOJICIAHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOMpPATh, aHAJIW3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIUIO
Pa3JIMYHBIX BUIOB U (POPM IIpeACTaBICHHUSI, TOTYyYaEMYIO U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsl JIMTEpPATypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIC



nocodus, pecypcel MHTEepHETa), KPUTUUECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHUE MPUMEHATh Pa3IUYHbIC METOJIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpPE
uH(pOpMAITUU U COOTBETCTBYIONIUX TaHHBIX, HEOOXOIUMBIX MJIsS BBHITOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPECIEHHOTO TUIIA, TPUOOPETEHUE OTbITA
B 00JIaCTU MCIOIB30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUIA,
OBJIAJICHUE KYJbTYpPO AKTUBHOTO HCIIOJb30BAaHUSL PA3IMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHUMAJIBHYIO (OPMY NpPEICTABICHUS
nH(pOpMaIMU U WUIIOCTPUPOBATH PEIIAEMbIe 3aJaYM HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu opmMamu rpaduKe ¥ X KOMOWHAIIASIMY,

YMEHHE WCIIOJIb30BaTh W AaHAIM3UPOBaTh B TMpolecce YydyeOHOW U
UCCJIeI0BATENHCKON IEATETLHOCTH HH(OPMAIIUIO O BIUSHUH TPOMBIIIIEHHOCTH,
CEeJIbCKOTO XO35MCTBAa M TPAHCIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHUBEPCAJIbHbIC YYeOHbIE 1eHiCTBHUA:

yMEHHUsI 3a7aBaTh BOIpPOCHI (B XOJie¢ Auanora u (Wiau) IUCKYCCUHU) TIO
CYLIECTBY OOCykmaeMoil Tembl, (OPMYyIHUPOBATH CBOU  MPEIJIOKEHUS
OTHOCUTEIBHO BBINIOJIHEHUS MPEJI0KEHHON 3a1a4H;

YMEHUSI TPEACTaBIATh IMOJIYYECHHBbIE PE3yJbTaThl I[MO3HABATEIbHOU
NESTEIbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JejiaTh IMPe3eHTAINI0
PE3yIbTATOB BBIITOJIHEHHUS] XUMUYECKOTO AKCIIEpUMEHTA (J1Ta00paTOPHOTO OMbITA,
nabopatopHOi pabOTHl MO WCCIEAOBAaHUIO CBOMCTB BEIIECTB, Yy4e€OHOIO
MIPOEKTA);

YMEHUSI Y4E€OHOr0 COTPYJHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM M  HCCIIEIOBATEIIbCKOM  JIEATEJbHOCTH TMPU  PEIICHUHN
BO3HHUKAIOLIUX MPo0JieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIaCOBAaHUS
no3unui (o0CcyaeHus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JICHCTBUH, ONpenesieHne KPUTEpPUEB [0 OIEHKEe KauyecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIE YHUBEPCcAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENIATh LENH ACSTENIbHOCTH, IJIAHUPOBATh,
OCYULIECTBJISATh, KOHTPOJIUPOBATh U IPH HEOOXOIUMOCTU KOPPEKTUPOBATH CBOIO
JeSTeTbHOCTD, BRIOUpATh Hanbosee dPGEeKTUBHBIE CTIOCOOBI PEIICHUsT YIECOHBIX
U TI03HABATEJbHBIX 33/1a4, CAMOCTOSITEIbHO COCTAaBJISATh WJIM KOPPEKTUPOBATh
MPEUIOKEHHBIN AJITOPUTM JICMCTBUI IIPUA BBINIOJHEHUM 3aJIaHUM C Y4ETOM
MOJIyYeHHs] HOBBIX 3HAHUN 00 M3y4yaeMbIX 00BEKTaX — BEUIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOT'O pe3yjibTaTa 3asiBICHHOW LIeJU, YMEHHE

WCIIOJIB30BaTh U AHAIM3UPOBATH KOHTEKCTHI, IPEIJIAraéMbI€ B YCIOBUHN 33 IaHUM.
HPEAMETHBIE PE3YJIBTATBI



B coctaBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO 00s3aTEIbHOIO
COJIep’KaHus, YCTaHOBJICHHOTO AaHHOW (eaepanabHOil pabodeil MmporpaMMoi,
BBIJICIITIOT: OCBOCHHBIC O0YUYaIOIUMHUCS HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenupuyecKue Ui MpPeAMETHOH 00JacTu «XUMHS», BHUIBI
NEATEIIbHOCTH 10 TOJIYyYEHHUIO HOBOTO 3HAHHUS, €ro HWHTEPIpETaluH,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonmy oOydenusi B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMUUYECKUX MOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(oIHOpOAHAs ¥ HEOJTHOPO/IHAS ), BAJIECHTHOCTh, OTHOCUTEIIbHASI aTOMHAs
1 MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi JOJIsI XMMHUYECKOrO 3JIEMEHTAa B COEIMHEHUHU, MOJSPHBIN
00BEM, OKCHJ, KHUCIO0Ta, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIHHOCTD,
CTEINEeHb OKHUCJICHUS, XMMUYECKasi peakius, KiacCuUKalus peaxiiuii:
peaKkIuu COCIUHEHUS, PEaKI[UU PaA3JIOKEHUS, PEAKIHUH 3aMEIICHUs,
peakuu 0OMeHa, 3K30- ¥ SHAOTEPMUIECKUE PEAKIINH, TETUIOBOH A (HEeKT
peaKIuu, SApO aToMa, JJICKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTallb,
paguyc aroMa, XHMHUYECKas CBs3b, TMOJSIpHAsE W HEMoJsIpHas
KOBQJICHTHAsl CBSI3b, MOHHAsA CBA3b, HMOH, KATHOH, aHWUOH, PacTBOD,
MaccoBas J10Jid BelllecTBa (MPOIEHTHAs: KOHLIEHTpAaIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHU W
MIPUMEHSITh 3TU TIOHSATHS MIPU ONHUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY I COCTaBlieHUS (Hopmyll
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

e ONpEAENATH BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb OKHUCICHHMS JJIEMEHTOB B  OWHAPHBIX  COCIMHECHHSX,
NPUHAJIEKHOCTh BEUIECTB K OINpPENEIEHHOMY KJIAcCy COECIMHEHUMN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJieHTHass W HWOHHas) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpsiBaTh cMbIch llepmogmueckoro 3axona J[. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX AJIIEMEHTOB OT UX NoJyioxkeHus B [lepronnueckoit cucreme,
3aKOHOB COXPaHEHMSI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTraapo;

e OIKCHIBATh M XapakTepuszoBaTh TabiuuHyio dopmy I[lepuoamdeckoi
CHUCTEMBbl XMMHUYECKMX JJIEMEHTOB: pa3jMyaTh IOHATHUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnodouynas noarpynna (b-rpynna)», mainbie
1 OOJIBIIIME TIEPUOMABI, COOTHOCUTh 0003HAYCHHMSI, KOTOPhIE UMEIOTCS B



K

tabnune «llepuoanueckas cucrtema Xumuueckux saemeHtoB JI. U.
MeHneneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oOllee YHCIo
ANEKTPOHOB U PacHpeaeiIeHUE UX MO SIEKTPOHHBIM CIIOSIM);
KIaccu(pUIMpoOBaTh ~ XMUMHYECKHUE  DJIEMEHTBI,  HEOPraHUYECKHe
BEIIECTBA, XUMUYECKHE peaKInu (110 YUCITy U COCTaBy yYacCTBYIOIIUX B
peaKkIuy BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME XMMUYECKHE CBOMCTBA BEIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXJas  ONUCAHME  MpUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;
MIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTHU TIPOTEKAHUA XUMHUUYECKUX
MIPEBPAILICHUI B PA3JIMYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl
BEILIECTB, MAacCOBYIO JOJI0 XMMHUYECKOr0 »3JIeMEeHTa 1o Qopmylie
COCJMHEHHUs, MAacCOBYIO JIOJIO BEIlECTBA B PacTBOpPE, IPOBOJUTH
Pacy€ThI IO YPABHEHUIO XUMUYECKON PEaKIINH;

MPUMEHSTh OCHOBHBIE OIEpalMd MBICIUTEILHON JEATENbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0000IIeHne, CHCTEMaTHU3allUIo,
KJIacCU(PUKAIMIO, BBISIBJICHUE MPUYMHHO--CIICICTBEHHBIX CBSA3EH — JJIs
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIMi, €CTECTBEHHO-
Hay4YyHblE  METOJbl  TO3HAHUS —  HAOJMIJCHUE, HU3MEPEHUE,
MOJIETUPOBaHUE, IKCTIEPUMEHT (peaybHbIN U MBICIICHHBIN );

CIEN0BATh TMpPABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
nabopaToOpHBIM 000pYIOBaHWEM, a Tak)Ke MpaBWiaM OOpaIeHus ¢
BEILIECTBAMU B COOTBETCTBUHU C HWHCTPYKIUSIMU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPENEIEHHOW MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh UM MPOBOAUTH  XUMHUYECKHE  OIKCIIEPUMEHTBHI  TI0
pacno3HaBaHHUIO PACTBOPOB IIEIOYEH W  KHCIOT C IOMOILIBIO
WHIUKATOPOB (JTakMycC, (heHON(PTAICHH, METUIIOPAHK U IPYTHE).

KOHIly oOydeHus B 9 kJiacce TpeaMETHBIC pe3ysibTarhl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

pPacCKpbIBAThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHNM: XUMUYECKUHN
AJIEMEHT, aTOM, MOJIEKYJIAa, UOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJIOXKHOE€ BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIECHb
OKHUCJICHUS, XUMUYECKasl pEaKlMsl, XHMHUECKasl CBA3b, TEIIOBOM 3 PexT
peakiuu, MOJb, MOJIAPHBIA  O00BEM, pacTBOpP, AJIEKTPOJHTHI,



HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAS AUCCOLMAIUS, PEaKIMd UOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbBIE U
HEOOpaTUMBbIE PEaKIuU, OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH,
OKHCIIMTEIb, BOCCTAHOBHUTEIb, OKHCJIIEHHE H  BOCCTAHOBJICHUE,
aJuIoTponus, aMpOTEepHOCTh, XUMHUUECKasl CBsI3b (KOBAJICHTHAsI, HOHHAS,
MeTaJlJTnYecKas), KpPUCTAJUIMYEeCKass peméTka, KOppO3usl METaJlIoB,
CIUIaBbl, CKOPOCTb XMMHYECKOW peaKIUU, MPeAebHO JTOIMyCTUMAs
koHueHTpanug [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSTUH U
MPUMEHSITh 3TU MOHSATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAILICHUI;
HCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (HOpMYJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

ONPEAECTATh BAJICHTHOCTD U CTEIICHb OKUCJICHUS XUMUUECKUX DJIEMEHTOB
B COCJAMHEHUSX Pa3JIMYHOIO COCTaBa, IMPUHAMLICKHOCTHh BEHIECTB K
onpeaenéHHOMY KJIaccy COeAMHEHUM no (opmysam, BUJ XUMUYECKON
CBS3U (KOBAJE€HTHAs, WMOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3aps]l MOHA 10 XUMHYECKOU popmyIie, XapakTep cpeipl B
BOJHBIX pacTBopax HEOPraHUYECKHUX COCIUHCHUH, THII
KPUCTAJITMYECKON PEIIETKA KOHKPETHOTO BEIIECTRA;

packpbiBaTh cMbIci Ilepuonmueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAHME: OIUCHIBATH U XapaKTEPU30BATh
Tabnuunyto ¢popmy lleproanueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «r1aBHas noArpynna (A-rpynmna)» u «noOo4Has
noarpynmna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0003HAYCHUS, KOTOPBhIE HMEIOTCS B IEPUOAUYCCKOM TadauIe, C
YUCJIOBBIMM ~ XAPAKTEPUCTUKAMHM CTPOCHHUS aTOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsa sapa, oOImee YHCIO JJICKTPOHOB U
pacrpesieieHue HX 110 JJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB AJIEMEHTOB U UX COCJIMHEHUN B
npejenax MajibIX IEPUOI0B U TJIABHBIX MOJTPYII C YYETOM CTPOCHHUSI UX
aTOMOB;

KIacCu(pUIUpoBaTh  XMUMHYECKHE  DJIEMEHTBI,  HEOPTaHUUYECKHE
BEIIIECTBAa, XUMHYECKHE PEeaKIMH (110 YUCITy U COCTaBY YYacTBYIOIIHMX B
peakiuy BEIIECTB, MO TEIIOBOMY 3(D(PEKTy, 0 U3MEHEHHIO CTETCHEH
OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHCIU(DUUCCKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, IMOJATBEPKJas OINMUCAHUE
puMepaMi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;



COCTaBJISAITh YPaBHEHHS DJIEKTPOJUTUUECKOM JTUCCOLUMAIIMU KHUCIIOT,
LIEJI0YEH W COJIEW, IIOJNHBIE W COKpALIEHHBIE YPAaBHEHUS DPEAKIUN
MOHHOTO  OOMEHa, ypaBHEHHUS  peakiui,  MOATBEP>KIAIOIINX
CYIIIECTBOBAHHE TEHETHUYECKOW CBS3M MEXK]y BEIIECTBAMH Pa3TUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil
MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHCca ATUX PEaAKIIUIA;
MIPOTHO3UPOBATh CBOMCTBA BEHISCTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOXHOCTH TPOTCKAHUS XUMHUYECKUX IMPEBPAICHUN B Pa3sIUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIECTB, MAcCOBYIO [IOJII0 XHMHUYECKOro »dJeMeHTa 1o dopmyse
COCIMHEHMs, MAcCCOBYIO JIOJIO BEIIeCTBA B PacTBOpPE, IPOBOJUTH
pacy€Thl 10 YPaBHEHUIO XUMUYECKON Peakinu;

coOyofaTh  MpaBWjia  TOJIb30BAHUS  XMMHUYECKOM TMOCYyJA0M W
7a00paTOpHBIM O0OPYJIOBAaHMEM, a TakKXKe ImpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMH II0 BBIMOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYECHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh PEaKlUU, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-, OPOMU/I-
, monua-, kapobonar-, pocdar-, cunukar-, cyiabdar-, TUIPOKCUI-UOHHI,
KaTHOHBI aMMOHHUS ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OTEPAIMA MBICIUTEILHON JIESITEIBHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0000IIeHne, CHCTEMaTHU3allnIo,
BBISIBJICHUE TTPUYMHHO-CIICICTBEHHBIX CBSA3EH — ISl U3YUYEHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, E€CTECTBEHHO-HAyUHbIE METO/IbI
MO3HAHUSI — HAOIOJIEHUE, U3MEpPEHHEe, MOJICITUPOBaHUE, IKCIIEPUMEHT
(peasIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KouunvecTBo yacos
Ne HanmeHnoBaHue pa3ieioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajbHble XMMUYECKHE TOHATHUS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKON JIESITEIHHOCTH https://m.edsoo0.ru/7f41837c

YeJI0BeKa

19 BemecTBa 1 XuMHuueckue 15 1 bu6moreka [IOK

' peaximu https://m.edsoo.ru/7f41837¢

Hroro mo pazueny 20

Pa3znen 2. Ba:xxueiinue npeacraBuTe/ i1 HEOPraHUYeCKUX BellecTB
21 Bo3znyx. Kucnopon. [Tonsitue 5 bubnuoreka [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.ITonsrue o 8 1 bubmmorexa LIOK

' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Torstue 06 5 1 1 bubnuoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bu6moteka [IOK

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

Hroro mo pazueny 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

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuuyeckux 3j1eMeHToB /. . MengeneeBa. CTpoeHue aToMOB.
Xumuyveckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

[Teproanueckuii 3aKoH u
[Tepuoauueckas cucrema

3.1 XUMHUYECKUX IJIEMEHTOB /] 7 bubmorexa [JOK
' ’ https://m.edso0.ru/7f41837c
N. Mennene-eBa. CtpoeHue
aroMa

XuMHudecKkasl CBS3b.
bu6nmmoreka [IOK

3.2 OxncmuTensHo- 8 1 https://m.eds00.ru/7f41837¢

BOCCTAaHOBUTCJIbHBIC PCAaKIIUN

UToro mno pazaen 15 bubmmoreka IIOK
pasiery https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnuorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME o8 4 >



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne ni/m P KourpoJubnsie | IlpakTuyeckue (mupp )
NPorpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. BemecTBo 1 XUMHYeCKHE PeaKIun
[ToBTOpenue u yriayOneHrne 3HaHUN bubnuoreka [IOK
11 5 1
OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [JOK
' peakui https://m.edsoo.ru/7f41a636
ONEKTPOIUTHYECKAS AUCCOLUALIUS. bu6mmorexa LIOK
13 8 1 1
XHWMHYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTaibl M HX COeIMHEHUS
91 OO01mas xapakTepruCcTUKa XUMUIECKIX 4 1 bubnmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["amorenst https://m.edso0.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUYECKHX
2.2 SHGHI\iGHTOli) VIAI-)r mmel. Cepa u e€ 6 bubmmorexa [IOK
' pymmet. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.3 BHGTJGHTOIE) VA-1lfi nmbl. A30T, pocdop u 7 1 bubmmorexa [JOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
UX COCTMHEHUS
OO01mmas xapakTepruCcTUKa XUMUIECKIX
24 3neT/IeHTo§ IVAl-Dr bl YTIepoa u 8 1 2 bubmorexa [JOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COCTUHEHUS



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

Wroro o pazneny 25
Pa3znen 3. Mera/iibl M X COeIMHEHUS
. bubnmoreka [IOK
3.1 Obuue cBoiicTsa METaILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxxneime Metayuipl ¥ UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pazgen 4. Xumus 4 OKpy:Kamomas cpeiaa
41 BemecTBa 1 maTepuanbl B KU3HU 3 bu6numoreka [IOK
' yegoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 Bu6maorexa IIOK
p p https://m.eds00.ru/7f41a636
OBILEE KOJIMYECTBO HACOB I10 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 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpas3oBaTejbHbIE
padoThI padoThI
pecypcsl

1 [Tpeamer xumuu. Poibs xumuu B 1 bub6mmorexa [JOK
JKA3HU 4YenoBeka. Tenna u BemiecTsa https://m.edsoo.ru/ff0d210c

9 IlonsiTvie 0 METOIaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1

3 «IIpaBmia paboThI B 1aboparopuu 1 bubmuoreka [IOK
1 IpuéMbI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAaHUEM)

4 YucThle BellleCTBA M CMECH. 1 bubnuoreka [JOK
Crnioco0bl pa3aeneHus: cmecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padora Ne 2

5 «lfas eNeHNE CI\I/)IeceI‘/'I (Ha mpumepe 1 bubmorera [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTIOBAPEHHOM COJIN )
bu6mmoreka [IOK

6 ATOMBI H MOJIEKYJIEI ! https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU

7 (CMMBOJIBI) XUMHUYECKUX 1 bubsmorexa HOK

https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB

8 [IpocTble U clnoXKHBIE BellecTBa 1 Brbmorexa TOK

https://m.edsoo.ru/ff0d2a6¢c



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

bu6mmoteka [{OK

Pa3IoKEHHMS, 3aMEIICHHS, OOMEHa)

9 A -MoJIe € yueHue
TOMHOTMOICRYIAPHOC yHCHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUYeCKas popMmyIa. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca.
11 OTHOcHUTENbHAS MOJISKYJIIpHAs bubmorexa [JOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 10151 XUMHYECKOT0 bubnuoreka [JOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. MoJib. bu6mmoteka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKHUE bubmoreka [JOK
ABJICHUS. XUMUYECKasl PEaKLUs https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus POTEKAHUS bubmmoreka [IOK
15 .
XAMUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHUSI MacChl bubmmoreka [JOK
BEIIIECTB. XUMUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmiecTBa, Macchl
17 BEIIECTBA 110 YPABHECHUSM bubmorera HOK
m yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITU
Knaccudukanust XumMuaeckux
? N bubmmoreka [JOK
18 peakumii (coennHeHHS,

https://m.edsoo.ru/ff0d3f34



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

M. B. JIoMOHOCOB — y4€HBIN-

but6mmorexa [JOK
19 .
sumpconeuct. Oboodmenne 1 https://m.eds00.ru/ff0d40c4
cucTeEMaTU3ays 3SHaHUI
KontponpHas padota Nel o teme
20 «BertrecTBa U XUMHUYECKUE Brbmiorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmecs rasos. CocTas
21 BO3 nya Kucnopon — 3ineMeHT u budmiorexa [JOK
Ayxa. pon https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusnueckue U XUMHUECKUE
99 CBOMCTBA KHCJIOPOJIa (peaKIuu bubnuoreka [IOK
okucnenus, ropeane). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CrocoOsI ITOJTyYeHHUST KUCIIOpOaa B
23 maboparo I/II/Ii i OMLIH_UIGHI;I(?CTI/I Bubmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
€aKINH, IIOHSATHE O
24 IT)e MI(I)XI/IMI/I‘ICCKOM aBHECHUU Brbmoreka [OK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKUX
peaxusx
TomnuBo (HedTh, Yroab U METAH).
25 3ar HSHGPEI/Ie(I];O3 yxa CHOCOO0BI : bubmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
€ro IPe0TBPAIICHHUS
[MpakTudeckas padora Ne 3 o
26 teMe «Ilomydyenue u cooupanme bubmoreka [JOK

KHUCJIOpOJa, U3YYEHHE €TO
CBOUCTB»

https://m.edsoo.ru/ff0d4ae?2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Bonmopon — aneMeHT u npocroe

but6mmorexa [JOK

21 Bemectso. Haxoxpete » https://m.edsoo.ru/ff0d4ddo
IpUpoJIe
o e

s I/I?:I/I‘IeCKI/Ie " XI/IMI/I‘II_IGCKI/I Bumorexa LIOK
CBOMCTBA BOOPOAA. LIPUMCHEHHE https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa

29 n bu6moreka [JOK

OHATHE O KHCTOTax 1 COIIX https://m.edsoo.ru/ff0d50d2

30 Cnoco0bl oTy4eHus: BOJOPO/a B bubnuoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

o HpaKTI/ll_}IeCKaﬂ pabora J;'g 4 o BuGmorexa OK
TemMe «LloyaerHe 1 co HpaH“He https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHHE €ro CBOMCTBY

32 MounspHslii 006EM ra3oB. 3aKOH bubmmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

. Brrancnenus o0pEma, KoaudecTBa BuGmmorexa LIOK
BOIHCCTRA a3 HO CT0 HIBCCTHOMY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MK 00BEMY
Beraucnenus 006EMOB Ta30B 110

34 YPaBHEHUIO PEAKLIUA HA OCHOBE bubnuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIICHHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 DU3NYECKUE U XUMUUYECKHE bu6mmoteka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [lonstue 06 bubnunoreka [JOK

WHIUKATOPAX

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
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Bopa xak pactBopuTENb.
HaCBIIJ_IeHHLIe 1 HCHACBIIIICHHBIC

bu6mmoreka [IOK

.
3 pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[Ipaktudeckas padora Ne 5 o
teMe «lIpuroroBnenue pacTtBOpoB bubmunoreka [JOK
38 . . N
C OIPEACIIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponpHas padora Ne2 o reme bubmuoteka LIOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 Okcupl: cocTaB, KinaccupuKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u xumMuuecKue
41 CBoﬁyCTBa KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OCHOBaHUS: COCTaB, bu6mmoreka [IOK
42
KIaccudukarys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHune u XuMHU4YECKUE bubnmnoreka [JOK
CBOICTBAa OCHOBAHU U https://m.edsoo.ru/ff0d67ca
m KucnoTsr: cocras, bu6mmoteka [{OK
KJ1accuUKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 [lomydyenune n xumMnudeckue bubnuoteka LIOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIIATypa,
(cpennne) P bubmoreka [JOK
46 CIOCOOBI MOTYYEHUS, XHMUYECKHE

CBOMCTBA

https://m.edso0.ru/00ad9474
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[IpaxTrueckas padora Ne 6.
Pemienne skciepUMEHTAIBHBIX

bu6mmoreka [IOK

47
3a7a4 1o TeMe «OCHOBHBIE KJIaCCEI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHEHUIN»
T'eneTudeckas cBSI3b MEXKI
48 KJIaccaMH HEO raHquCKHXy Erbmaorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COEINHEHNH
49 O06o01IeHre U cucTeMaTU3aIM bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
Konrpoabaas padora Ne3 1o Teme
50 "OCHgBHLIC KJ'II:;CCI)I Bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHUI
I1epBble MONBITKH KiIacCU(UKALIUN
51 xnﬁnqecmx DJIEMEHTOB ?[OHHTI/IG bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
0 rpynnax CXOJIHbIX 2JIEMEHTOB
[Iepuoauueckuii 3aKk0H U
59 [lepronnueckas cucrema but6mmorexa [JOK
XUMHUYECKUX djieMeHToB /I, M. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoapl, rpynmnel, DOATPYIIIEI Bubmrorexa IJOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX siep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aTOMOB D3JIEMEHTOB bu6mmoreka [JOK

ITepunonnueckoni cucremst /1. H.
Menpeneesa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XUMHYECKOTO
3JIEMEHTA I10 €ro IOJIO0KEHUIO B

bu6mmoreka [IOK

56 [lepuognueckoii cucteme /. 1. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoauueckoro
57 3aKOHA JJUI Pa3BUTHUS HAYKU U bubnuoteka [IOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIN, IEAAror U rpaxiaaHuH
58 DJIEKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHnast xuMu4eckast CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosnspHas bubnmnoreka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas bubnuoreka [IOK
XHMHUYECKasI CBSI3b https://m.edsoo.ru/00adaab9
but6munorexa [JOK
62 Crenens okuceHHA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO- bu6moteka [[OK
BOCCTAaHOBUTEJIbHBIC PEAKIUU https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIHN Brbmorexa TOK
https://m.edso0.ru/00adb076
KourpoabHasa padora Ned mo teme
65 «Ct (I:))GHI/IG aT(I))Ma Xumuueckast Eubmrorexa HOK
p ) https://m.edso0.ru/00adb486
CBS3b»
66 PesepBHblil ypok. O6001eHue u bubmuoreka [IOK

CHCTeMaTH3allus 3HaHUH

https://m.edsoo.ru/00adb33c
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67 PesepsHblil ypok. O6001eHue u 1 bubmmoreka [IOK
cucTreMaTu3alus 3HaHUui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHue 1 1 bubmmnoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
No ara nudpoBLIE
Tema ypoka Kontpoabubie | IlpakTuueckue A op
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[Tepronnueckuii 3aKOH.

1 [lepuoaunueckas cucrema 1 bubnuoreka [IOK
XAMUYECKUX 3yemeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB xﬁanecxﬂx JJIEMEHTOB 1 Brbmiorexa TOK

N https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB
Knaccudunkanus n
3 HOMeHK(JlI)aT L[a HEOPraHHYECKHX 1 bubmorexa [JOK
yp P https://m.edsoo.ru/00adb7e2
BEILIECTB

4 Bunel XUMHUYECKOH CBS3H U THUIIBI 1 but6mmorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no

5 teme «IloBTOpenue u 1 1
yrIIyOJIeHHe 3HAaHUW OCHOBHBIX
pazzienoB Kypca 8 Kiaccay
Knaccudukamusa XUMHYECKAX

6 eaK I/Igl) 10 Pa3INYHBIM 1 bubnmorexa HOK
peaxtt p https://m.edsoo.ru/00adbch0
MpU3HAKaM
[Tonsitue o ckopocTu bubnuoreka [JOK

7 N 1
XUMHUYeCcKOM peakuuu. [Tonstue https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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0 TOMOTE€HHBIX U T€TEPOTr€HHBIX
peakuuax

[lonsiTHE O XUMHUUYECKOM
paBHOBecuU. DakTOPHI,
BIIUSIFOIIME HA CKOPOCTh

bu6mmoreka [IOK

8
XUMHUYECKON peakinu u https://m.edsoo.ru/00adc28c
MMOJIOKEHNE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTEIHHO- bub6munorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTHIECKOU
10 ,[[I/ICSOI_[I/IaI_II/II/IpCI/IJ'ILHLIC u Bubmorexa OK
’ https://m.edsoo.ru/00adcd68
cia0ble SJIEKTPOTUTHI
11 HouHbIe ypaBHEHUS peaKIIUA Erbmaorexa [JOK
M peaxtl https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBAaHHI1 B CBETE
12 MIPEACTABIEHNI 00 Brbmiorexa IOK
pel o https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON
IUCCOLMAIIAU
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE MPEICTABJICHHUI 00 but6mmorexa [JOK
BJIEKTPOJIUTUYECKON https://m.edso00.ru/00add8b2
IUCCOLIAIIU
14 IlonsgaTue o ruaponuse coneit Brbmiorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06o011eHNe U cCUCTEMAaTH3ALIH bubnuoteka [JOK

3HAHUH

https://m.edsoo.ru/00addd12
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[IpaxkTrueckas padora Ne 1.

but6mmorexa [JOK

16 «Pemenue 3kcne eHTaI
HHICHHIE SRCIICPHMCHTATLHBIX https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAs bubmmoreka [JOK
nucconuanug. XuMHUYECKHue https://m.edsoo.ru/00addecO
PEaKIIUU B PaCTBOPAX»
OO01mas xapakTepUCTUKA
18 FaJ'IOI‘eHOBp XI/IMIz/ILIeCKI/Ie Eu6mrorexa HOK
- ' https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IPUMEPE XJI0pa
Ximoposogopoxn. CostHast
19 KI/ICJII:z)Ta ))I(I/III)VII/)IILICCKI/IC CBOMCTBA Bubmorexa OK
’ ’ https://m.edsoo.ru/00ade104
MoJTy4eHue, MPUMEHEHUE
IIpaktrueckas padora Ne 2 o
20 TCII)VIC «lTon qelfne COJITHOH Brbmiorexa LOK
Y .. N https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4eHUE €€ CBONCTBY»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKUX PEAKIUH, €CIIH bubnuoreka [IOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
N30BITKE
99 OO6mrast xapakTepucTUKa bubnuoreka [IOK
a1eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtpornHbeie MO DUKAITIH
93 cepnl. HaxoxneHnue cepbl u €€ bubnuoreka [IOK

COEMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopo/i, CTpoeHue,

24 ¢busnyeckue 1 XUMUUYECKHE bubmorexa [JOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHasi KHUCIIOTA,
25 ¢busnyecKkue 1 XUMHUYECKHE bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHWMHYECKHE PEAKITHH, JICKAITHE
B OCHOBE ITPOMBINIJICHHOTO

26 crocoba moydeHus: CepHOi bubnmoreka [JOK
KHUCJIOTBl. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKaroIIei
Cpellbl COCTMHEHUSIMH CEPhI

7 Brruucnenne MaccoBou A0 bubnuoreka [JOK
BBIX0JIa IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa
ajieMeHTOB VA-rpynmel. A30T,

28 acIpocT aHeHI/IE }1; MIPUPOJIC bubmmorexa HOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeea6
(buznUecKrue 1 XUMUIECKHE
CBOMCTBRA
AMMuax, ero puznyecKue u

29 XUMHYECKHE CBOMCTBA bubmorexa [JOK

’ https://m.edso00.ru/00adf004
MOJTyYeHHEe U TPUMEHEHNE
IIpakTrueckas padora Ne 3 o
30 TCII)VIC «ITom qeé)ne aMMHaKa bubmorexa [JOK
‘ . ’ https://m.eds00.ru/00adf180
W3Yy4YEeHHE €ro CBOMCTB»
A3OTHas KucioTa, eé
bubmorexa [JOK
31 (bu3HUYECKre U XUMUIECCKHE

CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnons3oBanne HUTPATOB U
COJIE aMMOHHSI B KQUECTBE
MUHEPaIbHBIX yA00pECHHIA.

bu6mmoreka [JOK

32 XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolen cpeibl
COCIIMHCHHSIMH a30Ta
®docdop. Oxcun dhocdopa (V) u
33 dbocdopHas kucnoTa, bubnmoreka [JOK
(bU3UYeCKre U XUMHYECKHIE https://m.edso0.ru/00adf68a
CBOMCTBA, IIOJIyYCHUE
Hcnonb3oBanue pocdaros B
34 Ka4yeCTBE MUHEPAIbHbBIX bubmuoreka [IOK
yaoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
pUPOTHOH cpenbl pocharamu
Yrnepon, pacnpocTpaHeHHE B
35 Hpnpgﬂi[ imnzecxie " bubmorera HOK
’ - https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuppl yriepoja, ux
U3MYECKUE ¥ XUMUICCKHE
36 S)BoﬁCTBa. DKOJIOTHYECKUE bubmorera HOK
https://m.edsoo.ru/00adfebe
po0JIeMbI, CBSI3aHHBIE C
okcugoMm yriepoaa (IV)
37 VYronbHast KUCIOTa U €€ CONu bubsmorexa HOK
https://m.edso0.ru/00ae006¢
[Ipaktrueckast padora Ne 4 mo
38 teMme "[losydeHne yriekucioro bubmmnoreka [IOK

raza. KauectBeHHas peaknus Ha
kapOoHaT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHavanbHBIE TOHATHUS 00

39 OpraHNYEeCKUX BEIIECTBAaX KaK O Bubmrorexa [JOK
p m https://m.edsoo0.ru/00ae054e
COCIMHEHMSIX yTIIepoia
40 KpeMuuii u ero coequHeHU bubmmorexa LIOK
P https://m.edso0.ru/00ae080a
[Ipaktuueckas padora Ne 5.
41 Pemienue skcnepuMeHTAIbHBIX bubmuoreka [IOK
3a7a4 110 TeMe «BaxHenmue https://m.edso0.ru/00ae0bf2
HEMETAUIBL U UX COEIUHEHUSD)
Konrponsaas padora Ne3 1o
42 TeMeTiBaxcHeﬁI:Jme HEMETaJIb U Bubmaorexa LOK
https://m.edsoo.ru/00ae0el18
UX COEOUHEHUSD)
OO6mrast XxapakTepucTUKa
XAMHAYECKUX 3JIEMEHTOB —
43 MeTauioB. MeTamindecKkas CBI3b bubmmorexa [JOK
U MeTaJUIn4ecKas https://m.edsoo.ru/00ae103e
KpUCTaJUIMYECKasl PEeIIETKa.
dusnueckue cBOiCTBa METAJIOB
XUMHYECKHE CBOMCTBA
44 METAJIOB. DJIEKTPOXUMUYECKUN Brbmiorexa OK
’ vp https://m.eds00.ru/00ae1156
P HAMIPSHKEHU METaIJIOB
O61ue cnocoObl MOTy4YeHUS
meraiuioB. CrutaBel. Berancienus
45 0 YPaBHEHUAM XUMHUYECKUX Brbmoreka [JOK
P o https://m.edso0.ru/00ael1156
peakIuii, eCu OJIUH U3
pEeareHToOB COACPKHUT MPUMECH
But6muoreka IIOK
46 [TonsiTHE 0 KOPPO3UH METAIIIIOB 1

https://m.edsoo.ru/00ael1278
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bu6mmoreka [IOK

47 Llenourere meTanb https://m.edsoo.ru/00ae14b2
48 OKcHbl M TUIPOKCUABI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 IllenouHo3emMeIbHBIE METAIIBI — bubnuoteka [JOK
KaJbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxwuerinme coeuHeHUs bubmorexa [JOK
KaJIbIIUS https://m.edsoo.ru/00ae15e8
51 O606LEIGHI/IG WU CUCTEMaTU3aLMs
3HaHUH
59 JKECTKOCTh BOJIBI M CITIOCOOBI €€ bubmmoreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTrueckast padora Ne 6 mo
53 TeMe "YKEcTKoCTh BOIBI U Bubmaorexa LIOK
.. " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEeHHUSI
. bubmoreka [JOK
>4 AJtOMHHHI https://m.edso&I)l.ru/Oan1064
55 AMpoTepHbIe CBOICTBA OKCHA U bubmmoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsocI)_.[ru/Oanld86
57 OKkcuipl, TUIPOKCUABI U CONIU bubnuorexa [JOK
xenesa (I1) u xxeneza (III) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG 1A CUCTEMAaTHU3allus
3HaHUH
59 [Ipaktuueckas padora Ne 7. bubmmoteka [IOK

Pemenue OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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3a1ad4 110 TeMe «BaxkHenmue
MCTAJIJIBI U UX COCAUHCHU S

Brruncienus no YpPaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIn
OIWH U3 pCarcHTOB J1aH B

bu6mmoreka [JOK

60 H3OBITKE HIIH CONEPIKHT https://m.edsoo.ru/00ae1750
npuMecH. BerauciieHus
MacCOBOH J0JIM BBIXOJA
MIPOJYKTa peakiuu

61 O0001IEHE T CHCTEMATH3AIAA
3HAHUU
KonrtponbHas padora Ne4 o

62 TeMe «Baxkneime Metamisl 1
UX COEIMHEHUS»

63 Bemecrsa u Marepuaisl B bubmmnoreka [IOK
HOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arpsi3sHCHUE bubmunoreka [JOK

64 N
OKpY>Karolen cpeibl https://m.edso00.ru/00ae4270

65 Ponp xumuu B pemiennn bubnuoreka [IOK
AKOJIOTHUECKUX MpoOiIeM https://m.edsoo.ru/00ae4270

66 PezepHblit ypok. O0o0mmenue u bubmuoteka [IOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ae0d0a

67 PesepBHblil ypok. O60011eH1Ee U bubnuoreka [IOK
cucTreMaTu3anus 3HaHu’ https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O0o0mmenue u bubmmnoreka [JOK

cucTeMaTu3anus 3HaHu|

https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






