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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON  MPOTrpamMMBI OCHOBHOTO oO1ero oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpeicTaBiICHUE O IENsIX, OOLIEH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
IpeIyCMaTpPUBAET PACIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM MpOorpaMMbl MO XUMHH, ONpPEAeNsieT KOJIMYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarmMxcs, ONpeNeseT BO3MOXKHOCTH TpenMeTa s
peanu3anuy TpeOOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHUs XMMHH Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON ACSATEIBHOCTH OO0yYaromierocs Io
OCBOCHHIO YUYEOHOTO COJICPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT HOpMUPYEMbIE XUMHEH TPEICTABICHUS O B3aUMOTMPEBPAICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUS II00aTbHBIX
po0JieM YCTOMUYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPTETHUECCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alliii  BO3MOXKHOCTEH ISl CaMOPa3BUTHS |
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld u (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HWCCJIEAOBATEbCKUX YMEHUH, HEOOXOJMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO  B3IUIsJla HA EIUHCTBO TMPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOydJaronmxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B O0YYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIMIMMHKCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHATHA XWMHH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAUYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
IIOHATHM O XHUMHUYECKOM DJICMEHTE M BCIIECTBE M CHUCTEMbl TMOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJISKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCSA IIOCIICIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaIOMMUA MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajadya ydeOHOro mpeaMeTa COCTOMT B (hOPMHUPOBAHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEHIECTB M XMMHYCECKHX peakiuid, B (OPMHUPOBAHUU WU Pa3BUTHH
MO3HABATEIbHBIX YMEHUNW M HMX NPUMEHEHHHM B Yy4eOHO-IIO3HABATEIHBHOW H
y4eOHO-HUCCIICIOBATEIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBAaMH B IIOBCETHEBHOM KU3HHU.

[Ipy wm3ydeHMM XMMHHM Ha YpPOBHE OCHOBHOTO 0O0IIero oo6pa3oBaHUs
BaXHOEC 3HAUCHHUE ITPHOOPEIIN TaKue IEJTH, KaK:

— (OpMHpPOBAHWE WHTEJUICKTYyaJIbHO PAa3BUTON JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  NPHOOPETCHHIO
OoOydJaronMMuUCs  OMbITa  Pa3HOOOpPa3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHHUE ISl PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— ¢opmupoBanue o00meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHHH OOBSCHATh M OIEHWBATH SIBICHUS



OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M ONBIT, MOJYyYEHHBIE NPU U3YYCHUHU
XUMUH, TPUMEHATh UX MPH PEHICHWH TPoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONUIUXCSd TYMAHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTU XHWMHYECKUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco00pa3HOro TMOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaMpaBJICHHOCTH
JaabHENIero o0y4eHusl.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX ISl M3YYCHHUS XHUMHU Ha YpOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHums, cocTaBisieT 136 dacoB: B 8 kiacce — 68 yacoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. du3nyecKue CBOWCTBA BEUIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCJTMHECHHH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzauMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMu4eckux peakiui (COeIMHEHUs, Pa3JIOKEHUS, 3aMEIIECHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUu
U npuéMamMu oOpalieHus C JabopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAONIOJICHWEe M OMHCAHWE NPHU3HAKOB NPOTEKAHUS XUMUUYECKHX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOIECHUCTBHE
xenesa ¢ pactBopom coiu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAaHWE,  BBINAPUBAHUE,  JUCTUJUISAIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Gpu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIyYeHHUS] KHUCIOpoAa B JTa0OpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopor
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopoa — snemeHT M mpocroe BemiecTBo. HaxoxkaeHue Boaopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyuyenusi. KucinoTsl u comu.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBOpBL.
HaceplllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 107 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4enoBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA ITPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucior. Ouznueckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuMenm:

KAQUeCTBEHHOE OIIPEHECIICHUE COJAEpKAHUS KHUCIOpOJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (mokapa), O3HAaKOMJICHHE C
oOpasllaMl OKCHJIOB W OIMCAHWE WX CBOWCTB, TOJy4eHHE, COOUpaHue,
pacrio3HaBaHWE U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MoxkHO MCTIONIb30BaHUE BUIEOMATEPUATIOB),
HaOroIeHre O00pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW PAcTBOPEHHS BEHIECTB C Pa3IMUYHOW  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPAaX KHUCIOT W IIEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPYyrMM W3 pacTBopa COJM, pPELICHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥l THIPOKCHIBI.

ITepunoanueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX suep. M30Tombl. DIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB



[Tepnonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHUs pagnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuonnueckod  cCUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBsa3b. KoBajeHTHas (TMoyisipHas W HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENNA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJIOB U HEMETAIOB, B3aUMO/ICHCTBUE
TUIPOKCHUIA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJI0YEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHSATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOJUIHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsl, BEIIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepnoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KalMsl, KaJIbIUS M UX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWUUYECKUX BELIECTB.

Knaccudukanus XuMUUECKHX peakiuid MO pa3IudyHbIM MpU3HAKAM (T10
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX DJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO Karaiu3aropa). OK30- U SHIOTEPMUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumuyeckoil peakiuu. [loHsTHe 00 00paTHUMBIX U
HEOOpaTUMBIX XUMHUYECKMX peakuusx. I[loHsiTHE O TOMOTeHHBIX H



reTeporeHHbplX peaknusax. llonstue o karamuze. lloHsAiTHE O XMMHUYECKOM
paBHOBecUU. PaKTOPBI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakiuu. (CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM C HCIOJb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOIUTHYECKOM  OUCCOUMALMMU.  DJNEKTPOJUTHI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUd HOHHOTO
oOMeHa, TOJIHbIE M COKpalléHHbIe HOHHBIC YypaBHEHHsS peakiuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOLUMAIMU KHUCIIOT,
IesIo4eit u cosieit (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEPUAJIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIM
(ropenue, peakuuu pa3JIokKeHus, COCIMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IMOMOUIbI0O KAUYECTBEHHBIX PEAKIMHA HAa HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u GU3n4IecKue CBONCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCcTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeilllne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcIeHus. CTpoeHue U (pU3NIeCcKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOAAa H  Cepbl. AJUIOTPOMHBIE
MoAuUKAIIMK KUCTIOPOIa B cepbl. XUMUYECKHE CBOWCTBa cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKHe U XHUMHYEeCKHue CBoiicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHas Kuciora, (Qu3nyeckue u
XUMUYECKHME CBOMCTBa (0OIIME Kak TPEACTABUTENs Kiacca KHUCIOT U
cnernupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIIHE B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTBI, KA9ECTBEHHAs] Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHU B mMpHUpoje. XUMUUYECKOE 3arpsi3HEHHE OKPYKAOLIEH Cpeibl
COCMHEHUAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, husndeckue U xumudeckue cBoiicta. KpyroBopor azora B npupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTtBeHHast peakiysi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHHUeE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHUE BO3/1yXa, TTOYBbI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkuciora,
du3nyueckre U XMMUYECKUe CBOMCTRA, norydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka odnemeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepPHBIC CTENEHU OKUCIEHUA. YTJIEPOJ, aUIOTPOIHBIC
MOJU(PUKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJAE, (PU3MYECKHEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JCHCTBHME HA YKUBBIC OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ coiaM, UX (U3MYECKHE M XUMHYECKUE
CBOMCTBa, MOJy4YyeHHE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcronbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHUYECKHWX BEIIECTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, dTWUJICH, alleTUJICH, ATaHOJI, TJIUIIEPHH,
yKCyCHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJHU B KU3HM yeJloBeka. MaTepuaibHOE €TUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpeMuus (1V) u kpemuaneBoit kucnore. CHIMKATHI, KX UCTIOIB30BAHKE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO HUCTOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3ydeHue O0Opa3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TIPOBEICHIE KAUYECTBEHHBIX PEaKIIMA Ha XJIOPUA-HOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBa TQJOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUAOB (TajJOoTreHUIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX CBOWCTB  pa30aBICHHOW CEPHOM  KHCIOTBHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOIeHWe TMpu3HaKa e¢
MPOTEKaHus1, 03HAKOMJICHHE C (PM3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COeMMHECHW (BO3MOXKHO WCITOJIb30BAaHUE BHIIEOMATEPHAIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHMIA, TTOyICHHE, COONpaHre, pacliO3HABAHUE U
M3y4eHUE CBOWCTB aMMHAaKa, IMPOBEICHUE KAYECTBEHHBIX DPEAKIUi Ha HOH



aMMoHMs W ¢docdaT-uoH W HU3yYCHHUE TIPU3HAKOB MX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALITHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOoOMpaHHUe, paclo3HaBaHWE W HM3y4YeHHUE CBOMCTB
YTJIEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHUE MPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKas KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUUYECKUM P
HAaNPsDKEHUM MeTauioB. DU3MYECKME W XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAITIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpHUs W Kajaus. [IpuMeHeHue IIeIOYHBIX
METAJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoge. Puzmyueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaibllusd. BaxHelnme coeauHEHHS Kalblusa (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHMs. AMOOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XHMHYECKHE CBOMCTBA skese3a. Okcuabl, THAPOKCHABI U cosm kene3a () u
xenesa (l1l), ux cocras, cBoiCTBa U MOTyUYEHHUE.

Xumuyeckuii IKChepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIIaBOB, MX (DHU3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJIb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJdblIUs W HATpHUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATEPHUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIUM HA MOHBI: MarHusl, KaJbIUs, AJIIOMUHUS, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOnrOmMEHWE W OMHCAHUE IPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCUIA LIMHKA, PEUICHHE IKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 maTepualibl B MOBCETHEBHOW >KM3HU YesioBeka. be3omacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKUX peakiuil B ObiTy. [lepBas moMornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIoMIeH cpelbl (peeabHas JomyCcTUuMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Ponp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MexXnpeIMeTHBIX CBSI3€W MPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUM, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHSTH: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(pUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaJMOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pemeTka, CIUlaBbl, (U3WYECKUE BEIWYUHBI, EIUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpANIbI, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEeHne ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTprMoTH4ecKOro BOCIMTAHUA:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2)rpaskaaHCKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yu4eOHOMCCIENOBATEIbCKONM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHWW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JlaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOITOHMMAHWI0O W  B3aWUMOINOMOIIM B  TMpolecce dTOM  ydueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUU IMOCTYNKOB;

3)LEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUECKON pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJAbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPENION, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /I OOBSCHEHUS HAOIIOMAEMBIX TMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MHGOPMAIIMOHHONW M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIEeM;

4)dopMupoOBaHMSA KYJIbTYPBbI 310POBbS:

OCO3HAHHME IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH HA 3JI0OPOBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCICACTBUN U
HETIPUSITUE BPEIHBIX TNPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJIsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpalieH1 ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;
5)Tpy10BOro BOCIMTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3YUEeHHIO Mpodeccuil U TpyAa pa3IudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl €  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6)3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MUeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS TpH paboTe C BEIIECTBAMH, a TaKXe B
CUTYyalUsX, YTPOKAIOIINUX 30POBBIO U )KU3HHU JIIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
peleHus 3aJiad, CBSI3aHHBIX C OKpPYXKalOUIEH MPUPOJHOU CpElou, st
MOBBIIICHUS YPOBHSA 9DKOJIOTHYECKOM KYJIbTYphI, OCO3HAHHUSI TJ00aJbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHUs MOCPECTBOM
METOJ0B XUMUU, SKOJIOTUUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM M3 OJTHX NPEAMETOB  (HOPMHUPOBATH
IpEACTaBICHUE O UEIOCTHOM HAy4YHOW KApTHUHE MHUpPa, U YHUBEPCAIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble o0ecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU IeATETLHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE el CTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHS UCIOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBLACISTh UX XapaKTEPHbIC
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHITHUSIMH ), UCIIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM 7Sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKkivii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
M3YUYCHHUS, CTPOUThH JIOTUYECKHUE pacCyX JeHUs (MHIYKTUBHBIE, NETyKTUBHBIE,
10 aHAJIOTHUH ), I€JaTh BHIBOJIbI M 3aKJIFOUEHUS;

YMEHHE MPUMEHSATH B MPOLECCE IO3HAHUA MOHATHS (MPEIMETHBIE U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJEIbHbBIE
MIPEACTABICHHS] — XUMHYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMH4Ieckas hopmyia
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIhHBIX
3a/a4, C Y4ETOM OTUX MOJEIbHBIX TMPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH M3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaU€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUU;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKHX OSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MpoIecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
U BBIBOJIBI 10 pe3ysibTaTaM MPOBEAEHHOTO OMbITA, HCCIEIOBAHUS, COCTABIATD
OTYET O MpoeNaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 W3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIBI U 3alPOChI IPU MTOMCKE U OTOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIOJIb30BAHUS PA3IMUYHBIX TMOUCKOBBIX
CUCTEM, CaMOCTOSITEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIM3MpPOBaTh B Ipolecce ydyeOHOU u
UCCJIEI0BATEIBCKON NEATEIBbHOCTH uHdopmaIuio 0 BITUSIHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B X0j€ AWanora W (Wiu) TUCKYCCHHU) IO
CyHmIeCTBY 00CyxkaaeMoil Tembl, (OpPMYyJIUpPOBaThL CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh TMOJYYCHHBbIE pe3yJbTaThl MO3HABATEILHOM
JNEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPEe3yNbTaTOB BBHITIOJIHEHUS XHMHYECKOTO JKCIIEpUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IIPU  PELICHUH
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMBD»,
KOOPJHMHALIMSL COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3(HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TI03HABATENIbHBIX 33]a4, CAMOCTOSITEIbHO COCTaBIIATh WJIH KOPPEKTHUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTyYeHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBaX U PEAKIIUAX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJWM3UPOBATH KOHTEKCTHI, IIpEJjiaracMble B YCIOBHH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIC Pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJIEKYJIApHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas
Macca, MaccoBas J0Jd XHMHUYECKOrO JJIEMEHTAa B COCAUHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKasi pPeaKiiusl,
KJ1accurKaIys peakiuii: peakIuu COeIUHESHUS, PEaKIINK Pa3I0KeHUS,
peaKkIuy 3aMeIeHUs], PEeaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBor 3(pdeKT peakiuu, Sapo aTomMa, JICKTPOHHBIM CIOi
aTomMa, aToMHas oOpOuTalb, paJAUYC aroMa, XHUMHYECKas CBS3b,
MOJIsipHAasl U HEMOJIIpHAsh KOBAaJEHTHAs CBS3b, MOHHAs CBS3b, HOH,
KaTUOH, aHWOH, pPacTBOp, MaccoBas Jo0Jis BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHUH U
MPUMEHSATH 3TU MTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUS (HOpMyI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeqMHEHU 1o (GopMyJsiaM, BUJI XUMHYECKON CBs3M (KOBaJCHTHAs M
HMOHHAs1) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
J€MOHCTPUPOBATH MMOHUMAHHUE MEPUOIUYECKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX AJIEMEHTOB OT MX MOJOKEHUS B [leproanueckon cucteme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3jiiyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHS, KOTOPhIE UMCIOTCS B
tabiune «llepuogmyeckas cucrema XuMUYeckux siemenToB I, .
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIIee Yucio
AJIEKTPOHOB U PaCHpeeIeHUE UX MO JIEKTPOHHBIM CJIOSM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIacCOB,  MOATBEPXKJas  ONKHCAHWE  IpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIEATeNTbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHUE, CHUCTEeMAaTHU3AIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUUYMHHO-CIEJACTBEHHBIX CBSI3eUd — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX DPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaibHbIA U MBICJICHHBIN);

clieloBaTh  IpaBUJiaM  TIOJIb30BAaHUS XMMHUYECKOW MOcyaod U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IMIEJIOYEH U  KHCIOT C TOMOIIBIO
WHIUKATOPOB (J1aKkMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce MpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTD y 00YYAIOIIMXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS NUCCOLMAIMUS, PEAKIIM HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKas), KpHUCTaJUIMUeCKass pelI€Tka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEeaKUuu, MPeaeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJI COCTaBICHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpEeNeNATh BAJECHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW To (opMmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsi, HWOHHAs, MeETaJuIM4ecKas) B



HEOPTaHWYECKUX COCAUHEHHMSX, 3apsi] HOHA IO XUMHUECKOH dopmylie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHUYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuommueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIHMCHIBATh U XapaKTepHU30BaTh
TabanyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX SJIEMEHTOB:
pa3nyaTh MOHATUS «TJIaBHas moArpynmna (A-Tpynmna)» U «moOodHas
noarpynna (b-rpynma)», Manbie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOPbIE HMEIOTCS B TMEPUOIUYECKOM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB XMUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripesieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIUE
3aKOHOMEPHOCTHU B U3MEHECHHUH CBOMCTB AJIEMEHTOB M UX COCJAMHEHUI B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  JJIEMEHTHI,  HEOPraHWYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIECTB, MO TEIIOBOMY A((EKTY, M0 U3MEHEHUIO CTETCHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHUS DJICKTPOJIUTUUYECKOM JTUCCOLMAIUM KHCIIOT,
LIEJI0YEN M COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIIUM
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOTO OajlaHca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYI0 MOJICKYJSIPHYIO W MOJIAPHYIO MacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO JJIEMEHTa 10 (opMyIie
COEMHEHHUS, MAaCCOBYIO JIOJIO BEIECTBA B pPAacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINHU;

coONMo/IaTh  MpaBWIa  TOJIB30BAHUS  XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a TakXKe TMpaBWia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3JIMYHBIX BEILIECTB: PACIO3HABATh OINBITHBIM IYTEM  XJIOPHI-,
Opomun-, wuomua-, Kapobonar-, ¢Qocdar-, cunmukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpAIMd MBICIUTEILHON JEATEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTHU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJII U3y4YEHUSI CBOWMCTB
BEIIECTB M XHUMHYECKHUX pEaKlHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUS — HAONIOJICHUE, U3MEPEHHEe, MOCINPOBAHNE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE ITNTAHUPOBAHHUE

8 KIIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIEKTPOHHbBIE (uugposbie)
pasjejios " TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NPorpamMmMbI padoTbI padoThbI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE IOHSITHS
Xumust — BakKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubnuoreka LHOK
' u IPaKTUYECKOM https://m.edsoo.ru/7f41837c
JeSITeIbHOCTH YeJIOBEKa
19 BemectBa n XuMHYECKHE 15 1 bubanoreka HOK
' peaxiuu https://m.eds00.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. 6 bubnuoTteka HOK
' [TonsTre 06 okcuaax https://m.edso0.ru/7f41837c
59 Bomopon. Ilonstue o 3 1 bubnuoreka HOK
' KHCIIOTAX U COIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopHI. 5 1 1 bubnmnoreka HOK
' [MousTre 00 OCHOBAHUAX https://m.edso00.ru/7f41837¢c
OcHoBHbIE KJIACCBhI Eus OK
24 HEOPTraHUYECKHUX 11 1 1 nomoTeia H

COCTUHEHUN

https://m.edsoo.ru/7f41837¢c



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 pazgeny

30

Pa3znen 3.Ilepunoanyeckuii 3akoH u Ilepuoguyeckas cucrema xummudeckux iemeHToB [I. U. MenaeneeBa. CTpoeHne aToMoB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPe€akuu

[lepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XUMHAYECKAX DJIIEMEHTOB | 7 bubnnorexa HOK
' https://m.edso00.ru/7f41837c
. WN. Menneneesa.
CrpoeHue aToma
XuMudueckas CBS3b.
3.9 OKuCIUTEbHO- 8 bubnuoreka HOK
' BOCCTAHOBUTEbHBIE https://m.edsoo.ru/7f41837c
peaknuu
bubnnoreka IHOK
n
TOTO TO pasieity 15 https://m.edsoo.ru/7f41837c
PesenBHOE BDEMs! 3 bubnuoreka [HOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumMeHoBaHnme KoauvecTBo yacoB
Ne DJIEKTPOHHbBIE (uugposBbie)
pasjiejion H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiuu
IToBTOpeHue u
11 yriayoneHue 3HaHUH 5 L bubmmotexa HOK
' OCHOBHBIX pasenos https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTHU 4 brbmmorexa HOK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHA
DNEeKTPONIUTHYECKAs
13 JIACCOIIHAITHS. 8 1 1 bubnuoreka HOK
' XUMHAYECKHE pEaKiud B https://m.eds00.ru/7f41a636
pacTBopax
Wroro no pazueny 17
Pa3nen 2.HemeTa/uibl M HX COEIMHEHUSA
OOmiass  xapakTepHUCTHKa
P P bubmmorexa IIOK
2.1 XUMUYECKUX JJIEMEHTOB | 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO6mrast  xapakTepucTHKa
bubmmoreka HOK
2.2 XUMUYECKUX JJIEMEHTOB | 6

VIA-rpynnel. 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

COCIUHCHUA

OOmiass xapakTepHUCTHKA

53 XHMHYECKUX DJIEMEHTOB 7 bubnmoreka HOK
' VA-rpyrmmsbl. Asor, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OOmass  xapakTepHCTHKA
XHMHYECKUX DJIEMEHTOB By 110K
noIMoTEKA
2.4 IVA- Y%
P }:HHH riepox v | 8 https://m.edsoo.ru/7f41a636
KPEMHHA u Ux
COCIMHEHHS
Uroro no pazneny 25
Pa3znen 3.MeTajliibl 1 X COeMHEHH S
31 OO6mme CBOMCTBa 4 bubmmorexa HOK
' METAJIOB https://m.eds00.ru/7f41a636
3.9 Baxwneimne MeTamisl Hu 16 bubauoreka HOK
' X COETUHEHUS https://m.eds00.ru/7f41a636
Hroro 1o pasuery 20
Pa3znen 4. Xumus u okpyxamomas cpeaa
41 Bemectsa u marepuansl B 3 bubnuoreka IIOK
' J)KA3HU YEI0BEKa https://m.edsoo0.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE Bpemst 3 bubnuoreka LIOK

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

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KonTpoabHbie IIpakTHyeckue
Bcero U3y4YeHHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
. pecypchl
[Ipenmer xumuu. Ponb xumuum B bubnuoreka [HOK
1 KU3HM  yenoBeka. Tema wu| 1 0 0 02.09 https://m.edsoo.ru/ff0d21
BELIECTBA Oc
ITonatne o Merojgax Mo3HaHMS B bubmorexa LOK
2 1 0 0 06.09 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[IpakTnueckass pabora Ne 1
«IIpaBuiia paboTsl B 1abopatopuu bubmotexa HOK
3 B 1 0 1 09.09 https://m.edsoo.ru/ff0d23
n  npuémsl  oOpamieHus  C dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
Yucrtple BemecTBa ©  CMeCH bubmotera LIOK
4 o1 0 0 13.09 https://m.edsoo.ru/ff0d26
CriocoOblI pa3eneHus cmece ca
[Ipaktnyeckas pabora Ne 2 bubnuoreka [MOK
5 «Paznenenue cmecelt (Ha mpumepe | 1 0 1 16.09 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
Bbubnuorexa LHOK
6 ATOMBI U MOJIEKYJIBI 1 1 0 20.09 https://m.edsoo.ru/ff0d2a
6c



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

XUMHUYECKUE BJIEMEHTHL. 3HAKHU
(cumBOJIBI) XUMHYECKHUX
3JIEMEHTOB

23.09

bubnuoreka LHOK
https://m.edsoo.ru/ff0d2b
e8

HpOCTBIe " CJIIOKHBIC BE€IICCTBA

27.09

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0d2a
6¢C

ATOMHO'MOJ’IeKy.TIHpHOG y4aceHue

30.09

bubnmoreka HOK
https://m.edsoo.ru/ff0d2d
50

10

3akOH  IOCTOSHCTBa  COCTaBa
BelecTB. Xumuieckas (opmysna.
BanenTtHocTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

04.10

bubnuoreka [HOK
https://m.edsoo.ru/ff0d2ea
e

11

OtHocuTenbHasE aTOMHasg Macca.
OtHocuTenbHAsT ~ MOJIEKYJISIpHAs
Macca

18.10

bubnnoreka [HOK
https://m.edsoo.ru/ff0d32
3c

12

MaccoBast 1011 XUMHYECKOTO
JJIEMEHTA B COETUHEHUN

21.10

bubnuorexa HOK
https://m.edsoo.ru/ff0d35
Oc

13

KomnuectBo BemectBa. Moub.
MousipHast macca

25.10

bubnuorexa HOK
https://m.edsoo.ru/ff0d52
30

14

duznueckue u XUMHNYECKHE
SIBIeHUS. XUMHYecKast pCaKkuAd

8.11

bubnuorexa HOK
https://m.edsoo.ru/ff0d37f
a

15

[Ipu3Haky U yciaoBuUs MPOTEKaAHUSA
XUMHYECKUX PEAKIUI

11.11

bubnmoreka [HOK
https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3akoH COXpaHEHUs MaccChbl bubnuoTeka [HOK
16 | BemecTs. XUMHYECKHE 15.11 https://m.edsoo.ru/ff0d3b

ypaBHEHHUS 88

Boraucnenuss KoaumdecTBa, MaccChl bubnuoreka [HOK
17 | BemecTBa o YpaBHEHUSIM 18.11 https://m.edsoo.ru/ff0d57

XUMHYECKHUX PEaKIIHii 08

Knaccudpukanus XUMHYECKHIX

€aKkIuin (coequnHeHust bubsmorexa LIOK
18| P ’ 22.11 https://m.edsoo.ru/ff0d3f3

pasioxeHus, 3aMeIICHMS, p

oOMeHa) B

M. B. JloMOHOCOB — Y4YEHBIIi- bubnuoreka I[HOK
19 | sumuxnonemucr. OO000IEHHE © 25.11 https://m.edsoo.ru/ff0d40

CUCTEeMaTH3aIusl 3HAaHUH c4

KonTponbnas padora Nel no teme bubnuoreka [TOK
20 | «BemectBa u XUMHYECKHUE 29.11 https://m.edsoo.ru/ff0d42

peakuum» 90

Boznyx — cmech razos. Cocras bubnuoreka [MOK
21 | Bo3zmyxa. Kuciopom — srmemeHT u 2.12 https://m.edsoo.ru/ff0d44

npoctoe BemecTBo. O30H 8e

dusnyeckue U XUMHYECKHE

CBOWMCTBa KHCIOpoJa (peakiuu Bubmuorexa HOK
22 P P 6.12 https://m.edsoo.ru/ff0d46

okucieHus, ropeuue). IlonsTue 14

00 okcHuaax =
93 CriocoObl TOMY4YeHHS] KHCIOpOJia 0.12 bubnmoreka [HOK

B nabopaTopun u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pOMBILIEHHOCTH. [IpuMeHeHue
KHCII0pOJa

24

TernoBoit 3¢ ekt XuMUuecKou
peaxiuu, MOHATHE 0
TEPMOXUMHYECKOM  ypaBHEHUH,
9K30- u SHJIOTEPMHUYECKHIX
peaknusx

13.12

bubnuoreka LHOK
https://m.edsoo.ru/ff0d47
90

25

TormBo (HedTh, yroiap U MeTaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI
€ro NpeJoTBPAICHUS

13.12

bubnuoreka [HOK
https://m.edsoo.ru/ff0d4c
4a

26

TormmBo (HedTh, yroiap U MeTaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI
€ro NpeJoTBPAIICHUS

16.12

bubnuoreka [HOK
https://m.edsoo.ru/ff0d4c
4a

27

[IpakTuueckass pabora Ne 3 mo
teMe «llonydyenue u cobupanue
KHCJIOPOJa, U3yUYCHHE €ero
CBOMCTB»

20.12

bubnuorexa HOK
https://m.edsoo.ru/ff0d4ae
2

28

Bomopon — »nemeHT M mpoctoe

23.12

bubnuorexa HOK
https://m.edsoo.ru/ff0d4d
do

29

BEIIIECTBO. Haxoxnenue B
npupoze
Bonopon — snemMeHT M mpocroe
BEIIIECTBO. Haxoxnenue B
npupoze

27.12

bubnmoreka HOK
https://m.edsoo.ru/ff0d4d
do

30

dusznueckue U XUMHUYECKHUE
cBoicTBa Bojopoaa. Ilpumenenue
BOZOpOJA

10.01

bubnmoreka HOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

31

IlonsTre o xucCIOTax ¥ COJIIX

13.01

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0d50
d2

32

CriocoObI TIOJY4YeHHUsT BOAOPO/Ia B
nabopaTopun

17.01

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d4d
do

33

[IpakTuueckass pabora Ne 4 1o
teMe «llonydyeHue u cobupanue
BOJIOPO/IA, U3y4YeHUE ero
CBOMCTB»

20.01

bubnuoreka [HOK
https://m.edsoo.ru/ff0d4f4
2

34

Monsipabiii 00bEM Ta30B. 3aKOH
ABoraapo

24.01

bubnnoreka HOK
https://m.edsoo.ru/ff0d54
2e

35

Brrunciienus 00bEMa, KOJIUYECTBA
BEIIIECTBA rasza Mo €ro M3BECTHOMY
KOJINYECTBY BEIIIECTRA WIIH
00BEMY

27.01

bubnuoreka HOK
https://m.edsoo.ru/ff0d55
a0

36

Brruncienus o0bEMOB Tra3oB IO
YpPaBHEHUIO PEaKIMd Ha OCHOBE
3aK0Ha OOBLEMHBIX OTHOIIEHHH
ra3oB

31.01

bubnuorexa HOK
https://m.edsoo.ru/ff0d57
08

37

dusnueckue u XHUMHUYECKHE
CBOIICTBAa BOJBI

3.02

bubnuorexa HOK
https://m.edsoo.ru/ff0d58
7a

38

CocraB ocHoBanuii. [lousitue 00
HHAUKATOpax

7.02

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0d59
e2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

39

Bona KakK pacTBOPHUTEIIb.
HaCBIH_IGHHBIe U HCHACBIIICHHBIC
PacTBOPBHL. MaccoBas JIOJIst
BELIECTBA B pacTBOpE

10.02

bubnuoreka LHOK
https://m.edsoo.ru/ff0d5b
40

40

[Ipaktuyeckas pabora Ne 5 mo
teme «lIpurorosieHue pacTBOpoB
C ompeAeiEHHON MacCOBOM aoJiei
pPacTBOPEHHOTO BEIIECTBAY»

14.02

bubnuoreka [HOK
https://m.edsoo.ru/ff0d5e
ba

41

KonTponbnas pabora Ne2 no teme
«Kucnopoa. Bogopoa. Boga»

17.02

bubnmmoteka HOK
https://m.edsoo.ru/ff0d63
42

42

Oxcunsl: cocTaB, KiaccupuKarms,
HOMEHKJIaTypa

21.02

bubnmmoreka [HOK
https://m.edsoo.ru/ff0d66
4e

43

[lonyuenne ©W  XUMHYECKHE
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

24.02

bubnuorexa HOK
https://m.edsoo.ru/ff0d66
4e

44

OcHoBaHus: COCTaB,
KJaccu(uKkanus, HOMEHKIATypa

28.02

bubnuorexa HOK
https://m.edsoo.ru/ff0d67
ca

45

[Tonyuenue " XUMHUYECKHUE
CBOMCTBA OCHOBAaHUI

3.03

bubnuorexa HOK
https://m.edsoo.ru/ff0d67
ca

46

Kucnotsr: COCTaB,
KJaccuukanms, HOMEHKJIaTypa

7.03

bubnuorexa HOK
https://m.edsoo.ru/ffOdfee
2

47

ITonyyenue 5 XUMHYECKUE

10.03

Bbubnuorexa LHOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee
2

Conu (cpennHue): HOMEHKIIATYpa,

bubnuoreka LHOK

48 | cmocoObl MOJTY4CHUS, 14.03 https://m.edsoo.ru/00ad94

XMMHUYECKHE CBOMCTBA 74

[Ipaktnueckas pabora Ne 6.

Pemenue  sKcrepMMEHTaNBHBIX bubnuoreka HOK
49 | 3amau mo Teme «OCHOBHBIC 17.03 https://m.edsoo.ru/00ad9b

KJTaCChI HEOPraHUMIECKUX ic

COCJTUHEHMIN»

['enetndeckass  CBS3b  MEXAY bubnuoreka [HOK
50 | xmaccamm HEOPTraHUYECKUX 21.03 https://m.edsoo.ru/00ad9a

COETMHEHUN 50

OO6o0meHre W CcHCTeMaTU3alUs bubmotexa LIOK
51 Hvl 26.03 https://m.edsoo.ru/00ad9c

3HAHUI

b2

KonrtponbHas padota Ne3 no teme bubnuoreka [IOK
52 | "OcHoBHBIE KJIaCCBI 7.04 https://m.edsoo.ru/00ad9e

HEOPraHWYECKUX COEAMHEHUIN" la

[TepBsie MTOTIBITKH

KIaccupuKauu XUMHYECKHUX bubmorexa HOK
53 11.04 https://m.edso00.ru/00ad9f

anemeHToB. IloHsATHE O rpynmax fa

CXOJIHBIX DJIEMEHTOB -

[Tepuoanueckuii 3aKOH 51

ITepuonuueckas cucremMa bubmorexa HOK
o4 P 14.04 https://m.edsoo.ru/00ada5

XAUMu4Yeckux sjaemento JI. H.
Menneneena

2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Bbubnuorexa [HOK

55 | Ilepwonpl, rpymibl, MOATPYIIITHI 18.04 https://m.edsoo.ru/00ada5
2C
Crpoenune aToOMOB Cocrasn Eubmiorexa HOK
56 P ' 21.04 https://m.edsoo.ru/00ada3
aTOMHBIX siiep. M30Tormb! 42
Crpoenue AIEKTPOHHBIX
000JI0YEK AaTOMOB  DJIEMEHTOB Bubmiorexa HOK
57 . 25.04 https://m.edso0.ru/00ada6
Ilepnonnueckoir cucremsr [ H. be
MenpeneeBa o
XapakTepucTuka  XUMHUYECKOTO
9JIEMEHTa 110 €ro IOJOKEHUIO B Bubmiorexa HOK
58 . 28.04 https://m.edsoo.ru/00ada8
IIepnonnueckoir cucreme J[. U. 24
MenpeneeBa o
3HaueHue [Tepnonnueckoro
3aKOHA IS pa3BUTHS HAyKH W Eubmiorexa HOK
59 P s 2.05 https://m.edsoo.ru/00ada9
npaktuku. . M. Menneneen — 6e
Y4EHBIN, IEJArOr U IPak IaHUH o
PesepBubiii ypok. O00OmEeHne u
CHCTIe)MaTnsafI)/m 3HAHUH / Bubmuorexa HOK
60 . 5.05 https://m.edsoo.ru/00adb3
Bcepoccuiickas MIPOBEPOYHAs 3c
paborta o
bubnmoreka HOK
61 | Honnas XxuMH4ecKas CBA3b 12.05 https://m.edsoo.ru/00adac
34
62 DIeKTpOOTPULIATETbHOCTh 14.05 bubnmoreka [HOK

dTOMOB XUMHYCCKHX DJICMCHTOB

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

b8

KoBanenTHas HCTIOJIAAPpHAA

Bbubnuorexa [HOK

63 15.05 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBA3b bs
Bbubnuorexa [HOK
64 | CreneHpb OKUCIEHUS 16.05 https://m.edsoo.ru/00adae
28
OkucnauTenbHo- bubnmorexa HOK
65 17.05 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEJIbHBIC PEAKIIMH 76
bubnnoreka HOK
66 | OkucauTEeNN U BOCCTAHOBUTEIHN 19.05 https://m.edsoo.ru/00adb0
76
KontponbHast padota Ned4 o reme
«CtpoeHne aroma. XHMHYECKAS Bubmiorexa HOK
67 R ’ N 21.05 https://m.edsoo.ru/00adb4
CBA3b» / Bcepoccuiickas 86
npoBepovHas pabora o
KoBanenTtHas [MOJIApHAs Bubmuorexa HOK
68 P 23.05 https://m.edsoo.ru/00adaa
XUMHUYECKAS! CBA3b bs
PesepBHbiii ypokx. O000mIEHHE U
CI/ICTI;MaTI/ISaYII)/ISI 3HaHHﬁHlHO TEME BrbmuoTeka HOK
69 H 26.05 https://m.edsoo.ru/00ad9c
«CtpoeHue aroma. XuUMHUYECKas b2
CBSI3b) o
. Bubnuoreka LHOK
P . 0000
70 | CCPPHPIH YPOK. LIDOBIICHHE 1 28.05 https://m.eds00.ru/ffod61

cUCTeEMAaTH3alusd 3HaAaHUN

c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

70




9 KJIACC

Ne

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYCHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
Ilepnonnueckuit 3aKOH.
Ilepuoguueckass  cucrema bubmotexa LOK
1 P 1 0 0 02.09 https://m.edsoo.ru/00adb59
XUMHUUYECKHUX 3JIeMEHTORB /I. o
. Meunneneena B
3aKOHOMEPHOCTH B
W3MEHECHUU CBOWCTB bubmotexa HOK
2 1 0 0 07.09 https://m.edsoo.ru/00adb6b
XUMHUYECKUX  DJIEMEHTOB 6
MEPBBIX TPEX MEPUOOB B
Knaccudukanms u bubnuoreka I[HOK
3 HOMEHKJIaTypa 1 0 0 09.09 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHX BEIIECTB 2
Bupl XMMHYECKOM CBSA3U U bubnuorexa [HOK
4 THIIBI KpUCTAJUIMYECKUX | 1 0 0 14.09 https://m.edsoo.ru/00adbac
pEIETOK 6
Kontponbuast pabora Nel
no teme «lloBropenue u
5 yriayOneHue 3HaHUU | 1 1 0 16.09
OCHOBHBIX pa3/esioB Kypca
8 Kiacca»



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

Knaccudukanus

bubnuoreka LHOK

6 XUMHUYECKMX peakuuil 1o 21.09 https://m.edsoo.ru/00adbch

Pa3IMYHBIM MPU3HAKAM 0

Ilomatue o  ckopoctH

XUMHYECKOU CaKIMH Bubmuorexa HOK
7 p ' 23.09 https://m.edsoo.ru/00adbe9

ITorarue 0 TOMOTEHHBIX U .

TeTEPOreHHBIX PEAKIIHAX B

Ilouatue 0 XUMHYECKOM

paBHOBECHH. DakTopsl,

BIMSIOIIME Ha CKOPOCTH Bubmiorexa HOK
8 5 P 28.09 https://m.eds00.ru/00adc28

XUMUYECKOH pEakluh H c

MMOJ0KEHNE XUMHUYECKOTO -

paBHOBeECHUS

OKHCIUTEIIBHO- bubnuorexa [HOK
9 BOCCTaHOBUTEIILHBIE 30.09 https://m.edsoo.ru/00adcad

peakuuu €

Teopus

SIEKTPOIUTUUECKON Bubmorexa HOK
10 P 05.10 https://m.edsoo.ru/00adcd6

nucconuaru. CHIBHBIE U 8

CITa0bI€ AIMEKTPOIIUTHI -

HMonurie aBHEHUI Bubmiorexa HOK
11 . yp 07.10 https://m.edsoo.ru/00add44

peakimit g

XUMHYECKHUE CBOHCTBaA

KHCJIIOT YW OCHOBAaHUHU B Bubmiorexa HOK
12 12.10 https://m.edsoo.ru/00add5d

CBETE IMpEICTaBICHUH 00
AIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

Xumudaeckue CBOMCTBA

conei B CBETE bubnuoreka [HOK
13 | npencraBneHuit 00 14.10 https://m.edsoo.ru/00add8b

ANEKTPOIUTUYECKOMN 2

JIMCcCoLaii

[lonsTe 0  THUAPOJIH3E bubmiorexa HOK
14 5 p 19.10 https://m.edsoo.ru/00add9d

cojer

4
bubnuoreka [HOK

O0001enue u
15 o . 21.10 https://m.edsoo.ru/00addd1

CHCTEMAaTHU3alMs 3HAaHUH )

[Tpaktnyeckas padora Ne 1.

«PelIcHIe bubnuoreka [HOK
16 9.10 https://m.edsoo.ru/00addbf

IKCIIEPUMEHTATBHBIX a

3a7a4» B

Konrponbnas pabora Ne2

(0] TEME

«IIIEKTPOIINTHIECKAS Bubmuorexa HOK
17 P 11.11 https://m.edsoo.ru/00addec

JUCCOIAAIIHS. 0

XUMHYECKUE peakluu B -

pacTBopax»

Oomias XapaKTepUCTHKA

rajoreHoB pXI/IMfI‘—IeCKI/Ie Bubmuorexa HOK
18 . ' 16.11 https://m.edsoo.ru/00addfe

CBOMCTBa HaA  MpUMEpe ”

XJiopa a
19 XmopoBogopoa. CorsiHas 18.11 bubanoreka HOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTA, XUMHNYCCKUC
CBOMCTBA, IIOJIy4EHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckast padora Ne 2
no temMe  «llomyuenue

bubnuorexa LHOK

20 N 23.11 https://m.edsoo.ru/00ade34

COJISTHOM KUCJIOTEI, 3

U3y4EHUE €€ CBOMCTBY» B

Brerancnenus o

aBHEHUSIM XHUMHYECKHUX Bubmorexa HOK

21 yp N 25.11 https://m.edsoo.ru/00ade48

peakiuii, ecim OJIUH U3 3

PEareHTOB JIaH B U30BITKE -

Oo6as XapaKTEPUCTUKA BrbmmoTexa HOK
22 P P 30.11 https://m.edso0.ru/00ade64

sneMeHTOB VIA-rpynmbl N

AmoTponHbie

MOJIH(pHKAITIN CEepHL.

Haxoiz[eHHe cephl I/Ipeé Bubmiorexa HOK
23 N p 212 https://m.edsoo.ru/00ade64

COCIMHEHUN B MPUPOJIE. N

XUMHYECKHE CBOMCTBA B

cepbl

CepoBonopon, CTpoeHHUE, bubnnoreka I[HOK
24 buznyeckne U XuMUYECKHEe 7.12 https://m.edso00.ru/00ade80

CBOMCTBaA 2

Okcuasl  cepel.  Cepnas

KHCIIOTa, (U3UYECKHE U bubmorexa HOK
25 ’ 9.12 https://m.edso00.ru/00adea2

XUMHYECCKHE CBOICTBA,
MIPUMEHEHHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

26

XUMHYECKHE peakuuu,
Jexaliue B OCHOBE
MPOMBIIIJICHHOTO  croco0a
MOJTy4YCHUS cepHOH
KHCJIOTBI. XuUMHUECKOe
3arpsi3HEHUE OKpYXKarolen
Cpelbl COeTMHEHUSIMU CEPBI

14.12

Bbubnuorexa [HOK
https://m.edsoo.ru/00adec8
a

27

Brraucnenue MacCoOBOM
A0JIM  BbIXOJda TIIPOAYKTaA
pe€aKuuu

16.12

bubnnoreka HOK
https://m.edsoo.ru/00adec8
a

28

Oouas XapaKTepUCTUKa
3JIEMEHTOB VA-Tpynmsbl.
A30T, pacnpocTpaHEHHE B
npupone, ¢Gu3NUeCKue U
XUMHYECKHE CBOICTBA

21.12

bubnnoreka [HOK
https://m.edsoo.ru/00adeea
6

29

AMMHak, ero Qusuyeckue
U XHUMHYECKHE CBOWCTBA,
HOJy4eHUE U TPUMEHEHHE

23.12

bubnnoreka [HOK
https://m.edsoo.ru/00adf00
4

30

[IpakTuueckast padora Ne 3
no Tteme «llomyuenue
aMMMaKa, MW3y4eHHE €ro
CBOMCTB»

28.12

bubnmoreka HOK
https://m.edsoo0.ru/00adf18
0

31

A3zoTHas KHCJIIOTA, eé
buznYeCKrue U XUMUIECKHE
CBOMCTBa

11.01

bubnmoreka HOK
https://m.edsoo0.ru/00adf30
6

32

Hcnonp3oBanue HUTPATOB

13.01

bubnuoreka LHOK
https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJel aMMOHHUS B
KauecTBe MHUHEpaTbHBIX
ynoOpeHui. XHUMHYECKOEe
3arpsi3HEHUE OKpY Karolei
Cpelibl COETMHEHUSIMU
azoTa

[e0)

®ochop. Okcun docdopa
(V) u dhochopras kuciora,

bubnnoreka HOK

33 18.01 https://m.eds00.ru/00adf68

busznyecKkue 1 XuMUYECKHE N

CBOIICTBa, MOJIy4EeHUE

Hcnonb3oBanue ¢docharon

B Ka4yeCTBE MMHEPAIbHBIX bubnuoteka [HOK
34 | ynoOpenuil. 3arpsizHeHHE 20.01 https://m.edsoo.ru/00adfc2

MPUPOIHOM CpeIbl 0

dbocdaramu

Yraepon,

bubnnoreka [HOK

35 | PactpocTpaterie s 25.01 https://m.edsoo.ru/00adfd9

npupone, ¢Gu3NUeCKue U c

XUMHUYECKHE CBOHCTBA

Oxkcunel  yrieponma, WX

¢du3nueckne U XMMUYECKHE bubnuoreka [HOK
36 CBOMCTBA. KOJOTHYECKUE 27.01 https://m.edsoo.ru/00adfeb

npoOJeMbI, CBS3aHHBIE C e

okcuzom yriepoaa (1V)

VYronpHass kuciota u €€ bubmorexa LIOK
37 29.01 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTuyeckas padora Ne 4

no Tteme "llomyuenue bubnuoTeka [HOK
38 | yraekucioro rasa. 1.02 https://m.eds00.ru/00ae027

KauecTtBennas peakiusi Ha e

KapOoHaT-HOH"

[TepBOoHAYANILHEBIC TTOHSATHUS

00 OpraHNuYeCcKux Bubmorexa HOK
39 p 3.02 https://m.edsoo.ru/00ae054

BELIECTBAX KaK 0 o

COEIMHEHUSIX YTepoaa B

— " ero bubnmmoteka HOK
40 P 8.02 https://m.edso0.ru/00ae080

COEUHEHUS )

[TpakTnueckast pabora Ne 5.

Pemenue

SOKCHEPUMEHTAILHBIX 3a1a4 BrbmmoTexa HOK
41 p N 10.02 https://m.edsoo.ru/00ae0bf

mo TteMme «Baxueinmnne 5

HEMETAJLJIbI " ux N

COEIUHEHUS

Konrponbnas pabora Ne3

no TeMe «Baxueiinue BrbmuoTeka HOK
42 15.02 https://m.edsoo.ru/00ae0el

HEMETAJLIBI u ux g

COEIUHEHUS =

OOmast ~ xapakTepuCTHKa

XUMHUYECKUX AJIEMEHTOB — bubnmoreka HOK
43 MeTaIoB. MeTramnnueckas 17.02 https://m.edsoo.ru/00ae103

CBA3b n MCTALIIMYCCKas
KPUCTALUINYECKAST PEMIETKA.

€



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

dusznueckue CBOMCTBA

METaJLJIOB

XUMUYECKHUE CBOICTBa

METATIOB bubnuoreka LHOK
44 ) . 19.02 https://m.eds00.ru/00ae115

DNEKTPOXUMUYECKUNA Pl 6

HaIpsHKEHUN METaJJIOB B

O0mue CITOCOOBI

MOJTyYCHUS METaJIJIOB.

CmaBel. Breramcnenus 1o bubanoreka LHOK
45 | ypaBHEHUSM XHUMHUYECKUX 22.02 https://m.edso00.ru/00ae115

peakluii, eciau OJIWH U3 6

peareHToB COJICPKUT

npuUMecH

IlousTne o0  KOppo3uUH bubmotexa LOK
46 pp 24.02 https://m.edso0.ru/00ae127

METAaJIJIOB 8

bubnmmoreka [HOK
47 [llenounble MEeTaJIbI 1.03 https://m.edso0.ru/00ael14b
2

OKcHUIbl ¥  THIPOKCHIBI bubmorexa HOK
48 P 3.03 https://m.edsoo.ru/00ael4b

HATpUS U Kaaus )

IllemouHo3eMenbHEBIC bubnuoTeka HOK
49 METaUlbl — KalblMH u 8.03 https://m.edso00.ru/00ael5e

MAarHui 8
50 Baxneiiiue coenmHEHUS 10.03 bubnuorexa LHOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[e0)

51 O06o01meHne ) u 15.03
cHUCTeMaTH3aIus 3HAaHUH
KéctkocTh BOJIBI u bubymorexa HOK
52 . A 17.03 https://m.edso00.ru/00ae188
CIocoObI €€ yCTpaHeHust 6
[IpakTuyeckast padbora Ne 6 bubnuoreka [HOK
53 o teme "JKECTKOCTH BOJIBI 22.03 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bubnnoreka HOK
54 AmroMuHUT 24.03 https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbie CBOMCTBA bubmorexa LIOK
55 P 5.04 https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA p
bubnuoreka HOK
56 | Keneso 7.04 https://m.edsoo.ru/00ae1d8
6
Okcuabl, THUAPOKCHIABI U bubnuoteka [HOK
57 conu kene3a (I1) u xenesa 12.04 https://m.edsoo.ru/00ae35e
) 6
58 O06o0mmeHne ) u 14.04
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTnueckast pabora Ne 7.
PeleHie bubnuoreka [HOK
59 19.04 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a1a4
no teMe «Baxuenmume

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTaJJIbI n Hux
COCOAUHCHU A

Beruucnenus o
YpaBHEHUSM XUMHUYECKHUX
peakuuid, €cid OIWUH U3
peareHTOB JaH B H30BITKE

bubnuoreka [HOK

60 19.04 https://m.edso0.ru/00ae175
I COJCPKUT IPUMECH. 0
Brrauncienusa MacCOBOM -
IO BBIXOAA TPOAYKTa
peaKIuu
61 O060061IEHNE ) u 2104
cUCTEMATH3aIUs 3HAHUH
Kontponbnast pabora Ne4
62 no TteMme «Baxuenmue 25 04
METaJUIbI u ux
COEIMHEHUS
BemectBa u Marepuaisl B bubnnoreka I[HOK
63 [IOBCEHEBHOMI JKU3HA 28.04 https://m.edso0.ru/00ae3f5
YyesjoBeKa 0
XUMHYECKOE 3arpsA3HEHUE BrbmuoTeka HOK
64 . p 3.05 https://m.edsoo.ru/00ae427
OKPY’KaloIlel cpebl 0
Ponp xumMuum B pelieHun Bubmiorexa HOK
65 p 5.05 https://m.edsoo.ru/00ae427
IKOJIOTMUYECKUX MPOoOIeM 0
66 PesepBHbIii YPOK. 10.05 bubnmoreka [HOK

O0001mmenne u

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeEMaTHU3alus 3HaAHUI

a

PesepBHbIii YPOK. bubnuoreka HOK
67 O060061IEHNE ul| 1 12.04 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHblii YPOK. bubnmmoreka [HOK
68 O060061IEHNE u| 1 19.05 https://m.edsoo.ru/00ad9ch
cucTeMaTu3anus 3HaHUil 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumusa, 8 wmacc/ Pymurtuc T'.E., ®empaman @.I'., AxkumoHepHoe o6miectBo «M3maTenbcTBO
«IIpocsemienue»
 Xumusa, 9 xmacc/ Pymutuc I'.E., ®enpmman @.I'., AxkmmoHepHOe o0mecTBo «l3maTebcTBO

«IIpocsemienue»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Xumuss @ ypoku B 8  kmacce @ mocobme g yuurens /H.  H.  Tapa

Xumus. Ypoku B 9 kinacce : mocodue s yuutens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2

MynsTuMeaniigble 00pa3oBaTelIbHbBIE PECYPCHL.
http://www.chemnet.ru

[azera «Xumus» U callT i yuutens «5 uny Ha ypok xumumy» hitp://him.1september.ru.
Enunas KOJUIEKIIHS LHOP: [Ipenmernas KOJIEKIIHS «Xumusy» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTepHAJIOB 10 XMMHUH Ha moptaie Chemnet.



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
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