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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHA HA OCHOBE TpeOOBaHWII K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBareNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpamMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENOoJIaBaHusl Y4eOHOIro
npeamera «XuMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepauum.

[Iporpamma no xumum Aa€T MpEACTABICHHE O LIENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  MPEIMETHOE  COJIEep KaHHeE,
IpeIycMaTpUBAET pacIpe/eieHHe €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IO
paszenraM M TemMaM MpOorpaMMbl MO XHWMHUHU, OMPEIEISeT KOJIMYECTBEHHbIC U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YYE€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4YeOHOro TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarImMXcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMl K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHHs] XMMHUU Ha YPOBHE ILieJied H3ydeHHs TpeaMeTa U
OCHOBHBIX BHUJIOB Y4EOHO-IIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO Y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HopMUpyeMble XUMHUEH MPEACTABICHUS] O B3aUMOIPEBPAIICHUSIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
mpo0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PYyHKIMOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
0oOy4JaroIuxcsi, HABBIKOB WX CAaMOCTOSTEIBHOW y4eOHOM JeATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MTPOPECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMUT CO CIEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsSJla HA EIUHCTBO TPUPOABI U  YEIIOBEKa, SIBIISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH
oOydJaronmxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNE 00YJIAIOITUXCS.

JlanHbIie HampaBlieHUsI B O0YYECHUU XUMHH OO0CCIICUMBAIOTCS CIICU(PUKOMN
comepkaHusi y4eOHOro TpeAMeTa, KOTOPBIA SIBISETCA TEAarorudeckKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHWCS CHUCTEMBI IEPBOHAYAIBHBIX IOHATHNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MMOHSATUN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 noaxoja k €€ n3ydeHuto. CopepkaHue CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XHUMHUYECKOM DJICMEHTE M BCIIECTBE U CHUCTEMbl MOHITHH O
XUMHU4Yecko peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHBI IIO
MPUHIIMITY TTOCIEI0BATEILHOIO PA3BUTHS 3HAHUHW HA OCHOBE TEOPETHUUYECKHUX
MPECTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuomnueckoro 3axkona [[. M. MenmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HAa OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIUH OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJAIONICHM HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM IMPUPO/Abl, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wm3ydeHMH XWUMHUHA TIPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak oO0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB
MHPOBOM KyIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKd, B MPHUOOIICHUU K HayYHBIM METOJaM MO3HAHUS IPH
W3YYEHUH BEHIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWHW B Y4eOHO-ITO3HABATECIBHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIBHOCTH, OCBOCHUU TPaBMUI 0E€30MacHOTO
oOpallleHHsI ¢ BEIIECTBAMH B ITIOBCETHEBHOM KU3HMU.

[Ipy wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa30BaHUS
B)XXHOE 3HAYCHHE MTPHUOOPEIIN TaKUe 1eJIH, KaK:

— (GOpMHpPOBAHNE WHTEJUICKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTU4YecKoe MpHUOOIIeHUE
00yJaronuxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTO/JaM TO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHre  YCJIOBMH,  CIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOTO3HAaHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJOB ACSATEIbHOCTH;

— ¢opmupoBanue o00meH (QYHKIIMOHATBHOW ¥ €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OICHWBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHSATh UX MPH PEHIeHWHU TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYJI0BOMU JICATEIIBHOCTH;

— (QopmupoBaHue y OOy4YarOmUXCd TYMaHHUCTHYECKHX OTHOIICHHH,
MOHUMAHMS IIEHHOCTH XHMHMYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYECHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduisi W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX ISl W3YYCHHUS XHUMHU Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30oBaHms, cocTaBisieT 136 JacoB: B 8 kiacce — 68 4acos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHM B KU3HU YEJIOBEKA. XUMHS B CHCTEME HaYK.
Tena m BemectBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [IoHATHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CrniocoObl pa3esieHust CMeCei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzaumocBsa3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COCAMHEHUM.

Ou3NuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss u eé
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiui (COeIMHEeHUs, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000pYIOBaHUEM, HU3YYCHHE W
omucaHue (PU3NYECKUX CBOWCTB 0Opa3lOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne (pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugpokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJIECHUCTBHE
xenesa ¢ pactBopom conu meau (I1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHUSI MaCChl, CO3/TaHUE MOJIeJIel MOJIEKYJ (IIIapOCTEPKHEBBIX).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nydeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIyYeHHUsS] KUCTOpoAa B JIabopaTOpuM W MPOMBIIIUIEHHOCTH. KpyroBopot
KHciopoja B mpupoze. O30H — ajuIoTpoITHas MOAUGUKAIIS KUCTOPOa.

TernoBoit d3hPexT XUMUIECKON peakiuu, TEPMOXUMHUUYECKUE YPaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — asmeMmeHT M mpocTtoe BemecTBO. HaxokaeHune Bomopona B
npupone, (u3MUECKHe U XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
noxyuyenusi. KUcioTel v cou.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBA BOIbl. Boma kak pactBoputens. PacTBOpsl.
HaceolllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHbIC, amM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcumoB. Du3nueckue U XUMHUYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. Ouzndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa coneil. ®PuU3MyecKHMe W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue comen.

I'eneTnueckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOa,
HAOJIIOZICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TropeHus (moskapa), O3HaKOMJIEHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IOJIydeHUE, CoOHUpaHue,
pacro3HaBaHWE€ U W3Yy4YEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoa ¢ okcuaoM meau (I1) (Bo3MOXKHO MCTIONIb30BaHUE BUIEOMATEPUATIOB),
HaOJIOIeHHEe O0Opa3IloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBAaHUE
OCOOEHHOCTEW pPAcTBOpEHHs BEHIECTB C Pa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPENCIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BHUICOMATEpPUATIOB), HCCIEAOBaHUE 0O0pPa3IOB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPaX KHUCIOT W WIEJIOYEH, HU3YyUYECHUE
B3aumojiericTBus okcuaa meau (II) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIUN HEUTPAIU3ALINH, ITOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOTO METajlla JpyrMM W3 pacTBopa COJM, PEUICHHE
AKCIEPUMEHTANIBHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenaeneeBa. CTtpoeHue aTtoMoB. XMMH4YeCKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JieMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U UIEJIOYHO3EMEIbHBIE METaLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUJbI U TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas # JIMHHONEPUOAHAs (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux 3nemeHtoB JI. U. Menneneesa.
Ilepnonpr u rpynmbl. @U3MYECKUH CMBICI MOPSAAKOBOTO HOMEpA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuoanueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u llepuonnyeckodt CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl pPa3BUTHUS Hayku U npaktuku. . 1. MeHneneeB —
YUYEHBIN Y TPAKIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyisspHas W HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNSI U BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aMMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakiu pazIoKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MPU U3yYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, TEePUOIUIHOCTD,
HaAO0JII0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aTtoMm, dJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHM 3apsil, BEIIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEITMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, INTAHETHI, 3BE311bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[Tepunoanueckuit 3akoH. [leproandeckas cucteMa XUMHYECKUX JJIIEMEHTOB
. . MenpgeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKOW PEIETKU
M BUJIa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHUYECKUX COCIUHEHHM, TCHETUUECKAs! CBSI3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKHX peakluid MO Pa3jIuvHbIM IMpU3HaKaMm (10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY S PeKTy,
[0 W3MEHCHHUIO CTEIEHEM OKHUCICHUS XHMUYECKHX DJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTajiu3aropa). OJK30- M SHIOTEPMUYECKHUE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHUYECKMX peakuusix. I[loHsiTHE O TOMOTeHHBIX H



reTeporeHHbix peaknusax. [lonarue o karanuse. [loHsTHE O XUMUYECKOM
paBHOBecud. DakToOpbl, BIUAIONIME HAa CKOPOCTh XUMHUYECKON peakiuu u
MOJIOKEHUE XUMHUUYECKOTO PAaBHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HUCIOJIB30BAHUEM METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKOM  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEeKTPOoIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAMCCOLMALMUA BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU cBsi3U. CreneHp auccounanviv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCJIOBUS TPOTEKaHWsS pEaKlUil HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakuny Ha HOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpUsl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOLMAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIb30BaHUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHUA
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacro3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IMOMOUIbI0O KAUYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pelIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHue u (U3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJJIaMH, HEMETaulaMH, LIejIo4aMu). XJIIOPOBOIAOPO.
ConsiHast KUCIIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa U XJOPOBOAOPOJAa HA OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKUCieHus. CTpoeHnue u GU3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOJAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKue U XHUMHYEeCKHue CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KUCITOTHBIX OKcHmoB. CepHas Kuciora, (QuU3HUECKHe U
XUMUYECKHME CBOMCTBa (0OIME Kak TPENCTABUTENs Kacca KHUCIOT |
cnerupuyeckre). XMMUYIECKHUE PEAKIUH, JICKAIIHEe B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHuciIoThl. [Ipumenenne cepHot kuciotel. Comnm
CePHOI KHCIIOTHI, Ka9eCTBEHHAs! Peakiys Ha Cyiabdar-noH. HaxoxaeHue cepel
U e€ CoeAUHEHU B mpupojie. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
COCMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OObmas xapakTepuctuka 3eMeHToB VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsA. A30T, pacOpoCTpPaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUUECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (GU3MYECKHE W XUMHUYECKHUE CBOWMCTBA, MPHUMEHEHHE.
KadecTtBeHHast peakivsi Ha UOHbI aMMOHUS. A30THasl KHCIJIOTa, €€ MOIy4YeHue,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIIOT W crneuuduyeckue). VMcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHuH. XUMHYECKOE 3arps3HEHUE OKpYkKaroleh
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KIH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, puznueckue u
xumuyeckue cBoiictBa. Oxcun dochopa (V) u  dochopnas xkucnora,
du3nueckue U XMMUYECKUE CBOMCTBA, noydyeHue. Mcnonb3zoBanue pocharos B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapakrtepuctuka oaneMeHToB [VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBbIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupojge. Okcuipl yriepoa,
uX (QU3NYECKHe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEeMbl, CB3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0anbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. VrompHas kuciora u €€ CcoiaM, UX (UMYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakids Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COCIMHEHUSIX yTiiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupopHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yriaeBojax — M UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJNYyUYCHHE H
npumeHenue. CoenuHeHus: KpemMHusi B mpupoje. OOmme mpenctaBieHus 00
okcuze kpemuus (IV) u kpemuneBoit kuciaore. CHIIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBINIIEHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodemMbr 6€30macHOTO HCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONINE (PU3UMUECKHE U XUMHUYECCKUE
CBOWCTBA TaJOTCHOB H WX COCAMHEHUH (BO3MOXXHO WCIOJIb30BAHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB (TaJIOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHCIOTHI, H3YYEHHE
XUMUYECKUX  CBOWCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpu3HaKa e&
MPOTEKaHus1, 03HAaKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COCNMHEHWA (BO3MOXKHO WCIIOJIb30BaHWE BHUJJIEOMATEpPUAJIOB), O0Opas3amMu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHre, paclio3HABAaHUE U
M3y4eHUE CBONCTB aMMMAaKa, IPOBEICHWE KAYECTBEHHBIX DPEAKIW Ha HOH



aMmMmoHusi W (docdaT-uOH W U3YYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHATIOB), H3YUYEHHE MOJCIICH KpPUCTATHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
POTHBOTA3a, MOJyYeHHEe, COOMpaHue, paclio3HaBaHUE W HM3y4YCHHE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmune HeMeTauIbl U UX COSTUHECHUS.

MeTaJiibl 1 X COEeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBaHMH X IOJIO)KEHUS B [Ileproinyeckor CucTeMEe XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMUUECKUN s
HAaNpsDKEHUM MeTauioB. PU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI MX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ ITPOMBIIIJIEHHOCTH.

[llemounble  MeTauibl:  MoJio)keHWE B lleproamueckor  cucreme
XAMUYECKHUX 37eMeHTOB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBA (HAa NpHMEpEe HATPUS H
Kanusi). OKCUAbl W TUAPOKCHUIIBI HATpUs W Kanud. IIpuMeHeHHe IIeT0YHbIX
METAJIOB U UX COCJTMHECHUH.

[[lenoyHo3eMeNbHBIE METAIAbl MarHuid W KaJIbLMK: IIOJIO)KCHHUE B
[lepnomnueckort cucreme xumudeckux snemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoae. Puzmyueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. Baxkneimme coeauHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBa amtoMuHMSI. AMQOTepHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmomoxenue B [leppognyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
. 1. MenpneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XUMHYECKHE CBOMCTBA skene3a. Okcuabl, THAPOKCHABI U conu kene3a (II) u
xene3a (III), ux cocta, cBOMCTBA U MOITYUYEHHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIUIaBOB, MX (HU3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYCHHE PpPE3yJbTAaTOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJIBL30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPUSl C BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MMPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIMI HA HOHBI: MarHus, Kajablys, aJFOMAHUS, [IMHKA, KEJe3a
() u xenesa (IlI), memnu (II), nHaOmomeHue U oOMUCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl M Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCHJIA [IMHKA, PELICHHE JKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «Bakaeimmne MeTanbl 1 UX COCIUHECHUS).

XHMUA ¥ OKpY:KaOLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM XU3HM 4esnoBeka. bezomacHoe
UCIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0KOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsa3HEHUE OKPYKalolIel cpebl (mpeaeinbHast JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Ponp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pas3loB MaTepHaNIOB (CTEKIIO, CIJIABbl METANIOB, TOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmunle cea3u

Peanuzanus MexXnpeIMeTHBIX CBSI3eH MPU U3YYEeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUN, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallU3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaTUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHo€  COCTOSIHME  BeIlleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
MI0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHBIC peCypcChl.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHM B €IUHCTBE Y4eOHOW U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBAaTbCA CUCTEMOM TIIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUA U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOI
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaKaaHCKOr0 BOCIIMTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJTHEHWW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHIOJTHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JlaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOITOHMMAHUI0O ¥  B3aWUMOIOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUH ITOCTYNKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABICHHS O BEIIECTBE U XMMHUYECKON pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOMU CPENIOH, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX TMPOIECCOB U
SIBJICHHM, TMO3HABATEIIbHOW, MH(GOPMAIIMOHHONW M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCIIE HABBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil,  JIOCTYIHBIMH  TEXHUYECKUMHU  CpPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMUIO, TMPOCKTHOM U  HCCIEOBATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00y4YEHUS B
JlaabHEHIIeM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECICTBUN U
HETIPUSITHE BPEIHBIX TPUBBIYEK (YIMOTPEOJEHUS aJIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOZICHUS MpaBUI  OE30MACHOCTH  TPH
oOpalieH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

S) TpyaA0BOr0 BOCIMTAHUSA:

UHTEpEC K MPAKTUYECKOMY HM3YYEeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, yBaXKEHUE K TPYIly U pe3yJbTaTaM TPYAOBOM NIEATEILHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUWA MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl C  y4€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycmnemHod NpodecCUOHATbHON NEeATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATHHOM
cpene;

6) 7K0JI0rMYeCcKOr0 BOCIIUTAHMSA

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KAaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE IEHHOCTU 3JJ0POBOTO
u Oe3omacHOro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE€30MacHOTO TOBENIEHUA TpH paboTe C BelIeCTBAMHM, a TaKXKe B
CUTYyalUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, IS
peleHust 3ajiad, CBSI3aHHBIX C OKpPYXKaOUIEH MPUPOJHOU CpENou, st
MOBBIIICHUS YPOBHSA DKOJIOTHYECKON KyJIbTYpbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHUs MOCPEICTBOM
METOJ0B XHUMUU, SKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSA UM
B [I03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenIMETHBIX pPE3YyJIbTATOB BBIIEIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33pPEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpPHs,
OPUHIMI, TUMOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
NpEACTaBICHUE O UEJIOCTHOM HAy4YHOM KApTHUHE MHUpPa, U YHUBEPCAIbHBIC
yueOHble NEeWCTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIe oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUSA

ba3oBble 1ornueckue AeMcTBU:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABJINBATh B3aUMOCBSI3b C IPYTUMHU TOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSICHEHUS OTACIbHBIX (DAaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KpUTEPUHM sl KIacCU(UKAIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIC CBSI3U MEXKIY OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIE, NEIyKTUBHBIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHHE MPUMEHSATH B MPOLECCE IO3HAHUA MOHATHS (MPEIMETHBIE U
METaNpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TPeoOpa30oBbIBATh IMMHPOKO MPUMEHSEMBIE B XHMHH MOJEIbHbBIE
MPEACTABICHMS] — XUMUYECKHUI 3HaK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas opmyia
U YpaBHEHUE XUMHUYECKOW PEAKIUHU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX
3aa4, C Y4ETOM OTUX MOJEIbHBIX TMPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pPEaKUui, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUS B
U3y4aeMbIX IIPOLEeCcCax U sIBJICHUSX.

Ba3oBhle ucciieqoBareLCKue 1eCTBUA:

yYMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA
MO3HAHUA, 4 TaKXKe€ B KAadeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHNe ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKHX HJKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoeTaHHON padoTe.

Pabora c nndopmanmueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIY4aeMyl0 W3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchl HTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAILHIO;

yMEHHUE MPUMEHSTh Pa3IN4YHbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(pOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U IMO3HABATEJIbHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIH30BaHUSA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO UCIOJIb30BaHUS PA3TUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpPEACTaBICHUS
uH(pOpPMAIIUU U WJUTIOCTPUPOBATH pEIIacMble 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu hopmamu rpaduki ¥ UX KOMOUHAIUSMU;

YMEHHME HCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce ydyeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMAITHIO 0 BITUSIHUA
OPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpYKarolen MPUPOIHOU CPEIBL.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoj€ auayiiora ¥ (Wiau) IAUCKYCCHHU) TIO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh IOJYyYCHHBIE pPE3yJibTaThl I[O3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBHITIOJIHEHUS XHMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTbITa, Ja0OPaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PEIICHUH
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unuii  (0OCyXIeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJIHMHALIMSL COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMOJIHEHHOW PabOTHI U IpyTHe).

PeryasiTuBHbIE YHUBeEPCAJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, NIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3(HeKTUBHBIE CITOCOOBI PEIIeHNs Y4eOHbIX
Y TIO3HABATENIbHBIX 33]a4, CAMOCTOSITEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTYYEHHUsI HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, INIpejaracéMble B YCJIOBUH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMsl, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIIUMHUCS HAay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI
nercTBUl, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PAacKpbIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0XKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCIUHECHUMU,
MOJISIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(UKaIus peakiuii: peakiiii COSUHEHUS, PEaKIIUU Pa3I0KECHHUS,
peakiMu 3aMelIeHus, peakiuu OOMeHa, SK30- M DHJIOTEPMHUYECKHUE
peakimu, TEIIoBor 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aToMa, aToMHas oOpOuTagb, paauyc aToMa, XHMHYECKas CBS3b,
MOJIsipHAas U HEMOJIIpHAash KOBAaJEHTHAs CBS3b, MOHHAs CBs3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas J0Jid BellecTBa (MPOIEHTHAs
KOHIICHTpAIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MPUMEHSATH 3TU MTOHSTHS MPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBleHUS (HOpMyT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAacCy
COeMHEHUI MO (QopMyliaM, BUJ XMUMHYECKOU CBS3U (KOBaJEHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpsiBaTh cMbIca Ilepmommueckoro 3akona J[. 1. Menpaeneesa:
JEMOHCTPUPOBATh NTOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUs MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 dopmy I[lepuoamaeckoit
CHCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3finyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBbIIIE TIEPUOBI, COOTHOCUTH 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema xumudeckux snemeHtoB JI. .
MengeneeBay C YUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsl sapa, oOIIee Yucio
AJIEKTPOHOB U PacHpeeIeHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIacCoB,  MOATBEPXKJas  ONHCAHME  MpPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIUN;
IPOrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX
NPEBpPAILCHUN B PA3IMYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIDHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO »dJieMeHTa 1o Qopmyiie
COCIMHEHMS, MACCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEILHON JIEATebHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3€U — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUS —  HAONIOJEHHWE, HU3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

ClieloBaTh MpaBUJiaM  TOJIb30BAaHUS XMUMHUYECKOM mocylaod U
nabopaTopHbIM 000PYJIOBaHMEM, a TaKXKe MpaBWIaM OOpallieHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BeHIeCTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHCIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
UHAMKATOPOB (JTakMyc, peHondTanent, METUIOpaHX U IPyTre).

KOHIly oOyueHus B 9 KJjiacce TpeaAMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMCHHIL!

PACKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIO’KHO€ BEIIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKUCJICHHS, XMMHYECKas peakiusi, XHUMHUYECKas CBfA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS AUCCOLMAIMUS, PEAKIIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKas), KpHUCTaJUIMUecKas peume€Tka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW pEaKIuu, MPEeaeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUU U
MIPUMEHSTH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XWMHUYECKYI) CHUMBOJIUKY JJISI COCTaBJICHUS (POpMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BaJEHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW To (opMmysam, BHI
XUMUYECKON CBsi3W (KOBAJICHTHAsl, HWOHHAs, METaJuIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3apsJl HOHA IO XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOpPAaX HEOPTaHMYECKUX COCIUHECHUH,
TUMN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbica Ilepuonnueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OIHKCHIBATh W XapaKTepHU30BaTh
TabauuyHyro popmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTOB:
paznyath MOHATUS «TJIaBHas moArpynmna (A-rpynma)» u «1moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUsA, KOTOPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUS AaTOMOB XMUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripefieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIHe
3aKOHOMEPHOCTHU B U3MEHECHHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B
npeaenax MajablX NEPUOAOB U TJIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYCCKHE
BEILIECTBA, XUMHUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEeIIeCTB, M0 TEIJIOBOMY 3(¢eKTy, Mo M3MEHEHHIO CTEeTeHEen
OKHCIICHUS] XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
pUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEAKIINM;

COCTaBJISITh YPaBHEHHUS DJICKTPOIUTHUYECKONW JTUCCOLMAIUM KHUCIIOT,
LIEJI0YEN W COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLIUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIUH,  TOATBEPIKIAFOITUX
CYIIECTBOBAHUE TCHETUUYECKOW CBSI3M MEXJY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PACKpBIBATh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOTO OajlaHCca THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MNPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IdYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHUMHYECKOTO »JJIeMEeHTa 1o Qopmyiie
COEMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEAKIINH;

coONMo/IaTh  TMpaBWJIa  TOJIb30BAHUS  XMMHYECKOM TOCYIO0M U
nabopaTOpHBIM 00OpY/IOBaHWEM, a TakXKe TIpaBWiia OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3JIMYHBIX BEILIECTB: PACIO3HABATHh OMNBITHBIM MYyTEM XJOPHUI-,
Opomun-, wuomua-, KapObonar-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpPalMd MBICIUTEILHON JEATENbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3y4YEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX PEaKIHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAONIOJCHUEe, U3MEPEHHUEe, MOJCIUPOBAHNE, YKCIICPUMEHT
(peaybHBIMI u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoJunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHAs
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubnuorexa [IOK
’ U IIPAaKTUYECKOU https://m.edsoo.ru/7f41837c
NeATEIIbHOCTH YCIOBEKA
12 BemecTBa 1 XuMu4deckue 15 ! bu6nmoreka [IOK
) peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoz. 6 bubmuoreka [IOK
' [MousiTrie 00 OKCHAAX https://m.edsoo.ru/7f41837¢c
29 Bogopon.Ilonsarue o g ) bubmuoreka [JOK
’ KHUCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. 5 i | bu6muoreka [IOK
' [TonsiTHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIACCHI
but6moreka [JOK
2.4 HEOPTaHUYIECKHX 11 1 1

COeTUHEHUN

https://m.edsoo.ru/7f41837¢



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

Wroro no pazneny 30

Pa3znea 3. [lepuognueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
3.1 XHMHYECKHUX 3JIEMEHTOB 7
. . Menneneena.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

CrpoeHue atoma

XUMHYECKasl CBI3b.

30 OKucauTenbHO- g ! bubmuorexa [IOK
) BOCCTAHOBUTEJILHEBIC https://m.edsoo.ru/7f41837¢c
peakuuu
bubmuorexa [IOK
"
TOTO TO pasieity 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpemst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

HaumeHoBanue KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmel padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMUYeCKHe PeaKInu
IToBTOpEHUE 1
11 yriayOieHne 3HaHu’ s 1 bub6nuoreka [JOK
' OCHOBHBIX pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa OK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTpoNIUTHYECKast
13 IUCCOIIHAIIHA. g ! ) bu6nuorexa [IOK
) XUMHYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO01mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX 3n§MeHTOB 4 1 Bubmuorexa IOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asnorenst
OO01mas xapakTepucTHKa
P p bubnunoreka LIOK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnet. Cepa u eé

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

COCIMHCHUA

OO01as xapakTepucTHKa

53 XAUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
’ VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas xapakTepucTHKa
XAMHYECKHX DIIEMEHTOB Eubs 10K
HOJIMOTEKA
24 IVA-rpymmel. Yriepon u
124 poa 8 https:/m.edsoo.ru/7f41a636
KpEMHUH U UX
COEIMHEHNS
Uroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COETUHEHU S
31 OO01ue cBOMCTBa 4 bubanoreka LIOK
' METaJJIOB https://m.edsoo.ru/7f41a636
39 Baxkneiinme MeTalibl U 16 bu6nuorexa [IOK
) WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

41 BemectBa u Mmatepuasi B 3 bu6nuorexa [IOK
) YKW3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
but6mmoreka [IOK
PesepBHOE Bpems 3

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoxa KoHTpoJibHbIE IIpakTuyeckune
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipeamer xumun. Pons xumuu B
1 JKM3HU 4yeoBeka. Tena u 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d210c
BEIIIECTBA
) ITonsTre o MeTOAaX MO3HAHUS B ! bubmuoreka [JOK
XUMHUU https://m.edsoo.ru/ff0d227¢e
[TpaxTrueckas padota Ne 1
«[IpaBuna paboThI B
3 1a00paTOPHUH U TIPUEMBI 1 bubmorexa HOK
paTop p https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 YucTele BelllecTBa U CMECH. 1 bubmuorexa [JOK
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha 1 bu6mmoreka [IOK
IIpUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI
Y ! https://m.edsoo.ru/ff0d2a6c¢
7 XuMHYecKUe dIIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK



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

(CUMBOJIBI) XMMHUYECKUX

https://m.edsoo.ru/ff0d2be8

JJIEMEHTOB
8 IIpocThle U CIIOXKHBIE BEMIECTBA buGnnorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPDHOE YUEHUE buGnnorexa LIOK
YIVIPHOC Y1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BCIIECTB. XUMHUYECKAs bu6mmoreka [JOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
bu6mmoreka [IOK
11 macca. OTHOcUTEIbHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBast 10151 XUMAYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUUECKHE bu6nmoreka [JOK
SABJEHUS. XUMHAYECKasl peaKkust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBus
bu6mmoreka [JOK
15 MPOTEKAHUS XUMHYECKHUX
. https://m.edsoo.ru/ff0d3al6
peakimit
3aKOH COXpaHEHUs1 MacChl
16 BeliecTB. XUMHUUECKHUE bubnnorexa LIOK
m ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brrunciaenus konuuecTna, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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

Macchl BEIECTBA 110
YpaBHEHUSAM XUMUUYECKHUX
peakuuii

https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMAHIECKUX
peakuuii (coequHeHus,

bubmuoreka [JOK

18
pa3ioKeHud, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaAucT. O000IIeHHE U bubnmorexa LIOK
H AHCT m https://m.eds00.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHA
KonTponbhas padora Nel no
20 TeMme «BemecTBa 1 XUuMHUYECKUE bubmmorexa LIOK
HI https://m.edsoo.ru/ff0d4290
peaKum»
Bo3ayx — cmech razos. Cocras
21 BO3 yxa Kucnopon — anmemenT bubmorexa LIOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
U TipocTtoe BemiecTBo. O30H
Ou3nyecKue 1 XUMUIECKHE
2 CBOMCTBA KHCJIOPOJia (peaKkiuu bubnmnoreka [JOK
OKucIieHus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
Crioco6b! nosyueHust
3 KHCIIOpO/ia B 1abopaTopuu u bubnmoreka [JOK
IIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
24 TennoBoit 3¢ hexT XuMuIeckoi bubnuoreka [IOK

pPCaKknuu, MOHATHUEC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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

TCPMOXUMHNYCCKOM YpaBHCHHHU,
9K30- 1 SHAOTCPMHUYCCKUX
p€aKknusax

TormBo (HedTh, yroib u

bubmuorexa [JOK

25 MeTaH). 3arpA3HEHHE BOSIYXa, https://m.edsoo.ru/ff0d4c4a
CIIOCOOBI €T0 MPEeA0TBpAlIECHUS
[TpakTuueckas padorta Ne 3 o
teme «Ilonydyenue u cobupanue bubnuoreka [IOK

26
KUCJIOPOJA, U3YYEHUE €TI0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Boxopon — aneMeHT u mpocToe

7 HOPOA H P bubmuoreka [JOK
BCLIECTBO. HaxoAACHHC B https://m.edsoo.ru/ff0d4ddo
pupoe
du3nyecKrue 1 XUMUICCKHE

28 . bubmuorexa [JOK
CBOHCTBA BONOPOAA. https://m.edsoo.ru/ff0d4dd0
IIpumenenne Bogopoaa

29 0 bubmuorexa [JOK

OFFITHE © IHCTIoTax 1 cobix https://m.edsoo.ru/ff0dS0d2

30 Crioco0bI MoTy4eHust BOA0pOaa bubnmnoreka [JOK
B 1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o

a1 teme «llomydenue u coonpanue bubnmoreka [JOK
BOZOpOJa, U3YYEHHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

1 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienus o0néma,

13 KOJINUECTBA BEIIECTBA T'a3a 1o bubmuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA U 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 YPaBHEHHUIO pEaKLUU Ha OCHOBE bubmumoreka [IOK
3aKOHA 00BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue bubmuoreka [JOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
Hackimennsie u
37 HEHACBIIICHHBIC PaCTBOPBI bubmorexa [TOK
= p pPI- https://m.edsoo.ru/ff0d5b40
MaccoBasi 107151 BEIeCTBA B
pactBope
[TpaxTuueckast padorta Ne 5 o
teMe «lIpurorosienue
38 aCTBOPOB C OTpeaeIEHHON bubmorexa HOK
p P . ? a https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEILIECTBA
Kontponbnas pabora Ne2 mo
39 teme «Kucmopoa. Bomopo bubmorexa HOK
POl BOOPOL. https://m.cdsoo.ru/ff0d6342
Bona»
40 OKCHIIBI: COCTaB, bu6mmorexa [IOK
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KJaccu(uKaius, HOMEHKIIaTypa

https://m.edsoo.ru/ff0d664e

HonyquHe 1 XUMHYECKHUEC

41 CBOMCTBA KUCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUSI: COCTaB, bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 ITonyuenue u XuMH4eCcKue bubnuoreka [IOK
CBOMCTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6mmoreka [JOK
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee?

45 [Tonyuenue n xummuveckue bubnnorexa [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CITIOCOOBI bu6nmoreka [JOK
[OJIy4YEHHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padbora Ne 6.

Pemenne skcnepruMeHTAIBHBIX
bu6mmoreka [IOK
47 3a1a4 1o Teme «OCHOBHBIE
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAaHUYIECKUX
COEIMHEHUIN»
['eneTndeckas CBA3b MEXIY
bu6mmorexa [IOK
48 KJIACCAMH HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCIUHCHUI
49 O00011eHNEe U CUCTEMATU3ALMS bu6mmorexa [IOK



https://m.edsoo.ru/ff0d664e
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3HaHUM https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo
" bubnunoreka HOK
50 TeMe "OCHOBHBIE KJIacChl
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
IlepBbie MONMBITKH
51 KJIaccu(pUKauu XUMHYECKUX bubnnoreka [HOK
anemeHToB. [IoHATHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepnonnuecknii 3aK0H U
57 [Tepnonuueckas cucrema bubnnoreka [JOK
XUMHUYECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneena
bubmuoreka [JOK
53 [lepuoapl, rpynmnsl, IOATPYIIILI
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bubnuoreka [IOK
aTOMHBIX sifiep. M30Tormbl https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTPOHHBIX
55 000JI0YeK aTOMOB 2JIEMEHTOB bubmuorexa [JOK
ITepuonnueckoint cucremsr /. . https://m.edsoo.ru/00adabbc
Menneneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHHUIO B bubmuoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoanueckoro bubnmoreka [JOK

3aKOHa JJIA pa3BUTHUA HAYKU U

https://m.edsoo.ru/00ada96e
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npaktuku. J[. 1. MenneneeB —
Y4€HBIH, IENAror U rpaxKIaHuH

DIEKTPOOTPULIATETLHOCTh
aTOMOB XUMHNYCCKUX

bu6mmoreka [IOK

58
aneMeHToB/ Beepoccuiickas https://m.edsoo.ru/00adaab8
IIpoBepoYHas pabora
bu6mmoreka [IOK
59 41
OHHA XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipaas bubnuorexa [JOK
XAMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubnnoreka [JOK
XAMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCHICHDE ORHCITCHHA https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- bubmuorexa [JOK
BOCCTaHOBUTEJbHBIE pEAKLIUU https://m.edsoo.ru/00adb076
64 OKHCIIUTEIH U BOCCTAHOBUTEIIH bubmorexa [TOK
https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4 o
65 Teme «CTpoeHHe aToMa bubmorexa HOK
P ' https:/m.eds00.ru/00adb486
XumudecKasl CBsI3b»
66 PesepBHblit ypok. O6006111€HNE bubnuorexa [IOK
U cUCTeEMaTH3allis 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600111eHNE bubnuoreka [IOK
¥ CHCTEMAaTH3aIys 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHrlit ypok. O6001ICHHE bubnmoreka [JOK
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U CUCTEMAaTU3aIusg 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero U3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| [Tepnonuueckas cucrema ! bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
) W3MCHCHUU CBOMCTB 1 bubmuoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6bbd
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
bu6nmoreka [JOK
3 HOMEHKJIaTypa 1
https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Bunpl xumMuueckou cBsI3U
bu6nmoreka [JOK
4 Y TUIBI KPUCTAIUTUYECKUX 1
. https://m.edsoo.ru/00adbac6
peEToK
Konrtpomnsnas padora Nel
o teMe «IloBTopeHnue u
5 yri1yOneHre 3HaHui 1 1
OCHOBHBIX Pa3JIeJIoB Kypca
8 Kiacca»
6 Knaccudukanus 1 bubnmoreka [JOK



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

XUMUYECKHUX PEAKLUU 110
pa3IMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTHE O CKOpPOCTH
XUMHUYECKOW PEaKLUH.

bu6mmoreka [IOK

! IToHsiTHE O TOMOI€HHBIX B https://m.edsoo.ru/00adbe9a
reTEPOTreHHBIX PEAKLUSIX
ITousTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BJIMSIIOLIIME HA CKOPOCTh bubnuorexa [JOK
XAMHYECKOW PEaKUU U https://m.edsoo.ru/00adc28c
MOJIOKCHUE XHUMHUYSCKOIO
paBHOBECHS
OKHCITUTENTBHO-

9 BOCCTaHOBUTEIILHBIC bubmorera [JOK

https://m.edsoo.ru/00adcade
peaxkuuu
Teopus

10 AIEKTPOIUTUUECKON bubnuotexa [JOK
mucconuanmu. CHIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI

1 Honnble ypaBHEHUS bubnnorexka [JOK
peaxkuuit https://m.edsoo.ru/00add448
XuMHYECKHE CBONCTBA
KHCIIOT U OCHOBAaHUH B

12 CBETE MpeAcTaBlIeHul 00 bubmmorexa LIOK

AIIEKTPOJIUTHYECKON
JACCOLIMALAN

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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XUMHYECKUE CBOUCTBA
CcoJIell B CBETE

13 MpeACTaBICHUN 00 bubmorexa HOK
pea . https:/m.edsoo.ru/00add8b2
AJIEKTPOJUTHUYECKON
JIMCCOLIMAIAN
14 [TonsiTue o runponuse bubmumoreka [IOK
coJie https://m.edsoo.ru/00add9d4
15 O6o0meHue u bubmuoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora No
16 1. «Pemenue bubmuoreka [JOK
OKCIIEpUMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbhast padota Ne2
10 TeMe
17 «ONEeKTpoIUTHYECKast bubnnorexka [JOK
JUCCOIIMAIINS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIINHN B
pacTBopax»
OO61as xapakTepucTHKa
18 rajoreHoB. XMMHYECKHE bu6mmoreka [IOK
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2
xJjopa
Xioposogopona. ConsgHas
POBOAOP BuGmuorexa LIOK
19 KHCJIOTa, XUMHUYECKHE

CBOﬁCTBa, MOJIy4CHHC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padora No
2 no teme «llonmyuenue

bu6mmoreka [JOK

20
COJITHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
W3y4YEHUE €€ CBOUCTBY»

Beruncnenus no

71 YPAaBHEHUSAM XUMHUYECKHUX bubnuoreka [IOK
pEaKUHnii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

2 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
anemMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJnoTponHbie
Mo (PUKAIINH CEPBI.

3 Haxoxnenue cepsl u eé bubnuoreka [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepol
CepoBo0OpOI, CTPOCHHE,

P P P bubmuorexa [JOK
24 ¢buznueckue u
. https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOMCTBA
Oxcupel cepsl. CepHast

)5 KHCIJIOTa, PU3HUECKHE U bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XVMMHUYECKUE PEAKIINH, bubnuoreka [IOK

JIC)KaIIuE B OCHOBEC

https://m.edsoo.ru/00adec8a
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IPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBI. XUMHYECKOE
3arps3HEHHE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU CEPBI

Brruncnenune maccoBoit

27 OJIM BBIXOJIa MPOAYKTA bubmorexa LHOK
A Ad IPOAYK https://m.edsoo.ru/00adec8a
peakuuu
OO61as xapakTepUCTHKA
3J€MEHTOB V A-Tpynisl.
bu6mmoreka [IOK
28 A30T, pacipoCTpaHEHUE B
https://m.edsoo.ru/00adeeab
npupojie, Gu3ndecKue u
XHMHYECKHUE CBOMCTBA
AMMHak, ero puznueckue
29 M XUMHUYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIyYeHHUE U PUMEHEHHE
[IpakTuueckas padbora Ne
30 3 o teme «llonydyenue bubnnorexka [JOK
aMMUaKa, U3y4eHHUe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 buznueckue u bubmorexa HOK
. https://m.edsoo.ru/00adf306
XHMHYECKHUE CBOMCTBA
0 Hcnonp30BaHne HUTPATOB bubnmuorexa [JOK

U COJIEM aMMOHHS B

https://m.edsoo.ru/00adf518
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHUeCcKoe
3arpsi3HEHUe
OKpY’KaroIen cpesibl
COEMHEHUSIMH a30Ta

®ochop. Okcun dhocdopa
(V) u pochopnas

33 KHCJIOTa, PU3HUECKHE U bubmorexa LHOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA,
MOJTyuYeHUe
Hcnonb3oBanue pocdaron
B KaU€CTBE MHUHEPATbHBIX
34 ynoopeHuil. 3arps3HeHue bubmmorexa [TOK
. https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl
docharamu
Yraepon,

35 pacrpocTpaHEHHE B bubnuoreka [IOK
npupoze, Gpuznveckue u https://m.edsoo.ru/00adfd9c
XMMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
duzndeckue u

36 XHMUYCCKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTUYECKHUE https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuoM yrieposa (IV)

37 VronbpHas KUcaoTa U e€ bubmuorexa [JOK

COJIN

https://m.edsoo.ru/00ae006¢c
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[TpakTudeckas padora Ne
4 no teme "llonyuenue

38 YIJIEKUCIIOTO rasa. bubmmorexa [IOK
https://m.edsoo.ru/00ae027e

KauecTBeHHas peakius Ha
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA

39 00 opraHnYecKux bubnuorexa [JOK
BEILIECTBAX KAK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepoaa

40 Kpewmuuii u ero bubnnorexa [JOK
COCIUHECHUSA https://m.edsoo.ru/00ac080a
[Tpaktudeckas padora Ne
5. Pemienue

41 AKCIIEPUMEHTAIBHBIX bubnuotexa [JOK
3a7a4 o TeMe https://m.eds00.ru/00ae0bf2
«Baxneinyie HeMeTaIbl
Y UX COCTUHECHUS»
KonTponbnas padota Ne3

42 o teme «Baxueinue bu6mmoreka [IOK
HEMETAJJIBI ¥ UX https://m.edsoo.ru/00aec0Oe18
COCTUHEHUS»
OO01mas xapakTepuCTHKa
XUMHYECKUX JIEMEHTOB

13 — METAaJIJIOB, bu6mmoreka [JOK
Meramnyueckas CBSI3b U https://m.edsoo.ru/00ae103e
MeTaJlJTnyecKas

KpUCTAJUTMYECKas



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue
CBOMCTBa METAJIIOB

XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubmuorexa [JOK
DNEKTPOXUMHUUECKUH psijg https://m.edsoo.ru/00ae1156
HaIIPSHKEHUN METaJIOB
OO611me crocoobl
MOJIYYCHUST METAJIIOB.

CmaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX bubmmorera [TOK
yp . https://m.edsoo.ru/00ael 156
peaKIuii, €CJIU OJIUH U3
pEareHTOB COJAEPKUT
MIpUMECH

46 [TonsiTue o Koppo3uu bubnnorexka [JOK
METAJIOB https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47 €JI0YHBIC METaJIJIbI
i https://m.edsoo.ru/00ae14b2

43 OKcuabl U THAPOKCHIBI bubnuotexa [JOK
HATpUs U KaJIUA https://m.edsoo.ru/00ae14b2
[llenoyno3eMenbHBIE

49 METaJUIBI — KAIBIUH U bubmmorera [TOK

. H https://m.edsoo.ru/00aec15¢e8
Marauiu

50 BaxkHeiinmme coequHeHNs bu6nmoreka [JOK
KaJIbIUs https://m.edsoo.ru/00ael5e8
O6o0meHue u

51 B

cUcTeMaTHu3anus 3HaHUU
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JKéctkocTh BOIBI U

bubmuoreka [JOK

52
CIOCOOBI €€ yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[TpakTudeckas padora Ne
53 6 mo teme "XKEcTKOCTh bubmuorexa [JOK
BOJIbI U METO/IBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus "
54 N S—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA bubnnorexa [JOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kenezo
. https://m.edsoo.ru/00ae1d86
OKcHubI, THAPOKCHUIBI U
57 COJIU XkKene3a I()II) U Kenesza bubmmorexa [OK
https://m.edsoo.ru/00ae35e6
(1)
53 0O0001eHne u
CHCTEMaTH3alMs 3HAaHUH
[TpakTrueckast padborta Ne
7. Petienue
59 AKCIEPUMEHTAIBHBIX bubnuotexa [JOK
3a/1a4 IO TeME https://m.edsoo.ru/00ae3de8
«BaxHeimume MeTaibl U
UX COSTUHEHUS»
Brraucnenns no
bu6mmoreka [IOK
60 YpaBHEHUSAM XUMUUYECKHX

peakiuii, ecu OJIUH U3

https://m.edsoo.ru/00ael750
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peareHToB JlaH B U30BITKE
WJIU COJICPIKUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa MPOTYKTa
peaKIuu

O060061EHNE U

61
crucTeMaTu3alus 3HaHUI
Kontposnbnas pabora No4
62 1o teme «BaxHeime
METaJLIbI M UX
COCTUHEHUS»
BemecrBa u marepuainsl B
63 MOBCETHEBHOM KU3HU bubmmorexa HOK
s https://m.edsoo.ru/00ae3f50
YyeJIoBeKa
64 XHMHYECKOE 3arpsi3HeHue bubnuoreka [IOK
OKPYKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHnn bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
Pe3epBHBII ypoOK.
66 0 6og eHHeyE bubmuorexa [JOK
B . https://m.edsoo.ru/00ac0d0a
cHUcTeMaTH3aIrs 3HaHUI
PezepBHbIi ypoK.
o | o 60§ eHHeyE BuGmorexa LIOK
B . https://m.edsoo.ru/00adb33c
cHUCTeMaTH3aIys 3HaHUI
68 Pe3epBHBIN ypOK. bubnnoreka [JOK

O06o0061EeHNE U

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

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



