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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranu3aiusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeTuu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBacT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM MU TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YUYEHHUS XUMHHU C Yy4€TOM  MEXMPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeiseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHMM K
pe3ysibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHUsl TIpeMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIYXUT OCHOBOW [l (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpeacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GopMHUpyeMble XMMHEH MNpPEeNCTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30IaCHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3yuenue xumun:

- CHOCOOCTBYET pealu3alid BO3MOXHOCTEH JUIsi CaMOpa3BUTUA WU
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B (DOPMHPOBAHUE MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHON  JesTeNbHOCTH,
AKCIEPUMEHTANIbHBIX W HCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B MPOPECCUOHATBHON AESITEbHOCTH;

- 3HAKOMHT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



- crocoOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
00pa3oBaHue 00yJArOITUXCSI.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  sBIsSIETCS  MeJaroruyecku
aJlaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHM XMMUU Ha ONPEAEIEHHOM 3Tale e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OpraHNYEeCKON XUMHH.

CrpykTypa coaepxkaHMsl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
IOHATAM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 IPUHLHUIY
IIOCJIEIOBATEIILHOIO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOCHUU aTOMa U XUMHUYECKOM CBA3H;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSL K JAPYroMmy, BBINOJHAS (YHKUMU OOBSICHEHHS W MPOTHO3WPOBAHUSA
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEM NMPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHbIX YYEOHbIX MNpeaMeToB: «OKpyXKaAOIUNA MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAYKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaXHEHIINX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIMHBIX 000OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEI0BATENbCKON
JESITEIbBHOCTH, OCBOCHHHM NpPaBHJI O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE NMPUOOPEIH TaKUE 1ENH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUsT HA  CHUCTEMaTHYECKOE MpUOOILEeHHE
o0ydJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHbBIX BUJIOB JIEATEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY>KaloLIEr0 MUpa, MCIIOJNb3Ys 3HAHHUS U OMbBIT, MOJYyYECHHBIE MPU H3YYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPElIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIEITENBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOJIHOU CPEJIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANPaBICHHOCTH AAJIbHEHIIIETO
00yueHus.

- O3HaKOMJIEHHE ¢ Beayuumu By3amu Camapckoil 00JacTH eCTECTBEHHO-
HAy4yHOM  HampaBlIE€HHOCTH, TakuMu Kak (CaMapckuii  HallMOHAJIbHBIN
uccienoBarenbckuil yausepcurer uMenu akaaemuka C.I1. Koponésa, Camapckuit
rOCYJapCTBEHHBI TEXHUYECKUU yHUBEpCHUTET, CaMapCKuil TOCyJapCTBEHHbIN
MEIUIMHCKUM yHUBepcuTeT, (CaMapCKuid TOCyAapCTBEHHBIM I€IarorudecKuii
yHUBepcUTET, CamMapCKuii rOCy1apCTBEHHBIN arpapHbIi YHUBEPCUTET.

- CO3laHME€ YCJIOBHW 11 OCO3HAHHOTO BbIOOpa  OOydYarOIIMMUCS
VH/IMBUTYaJIbHOU o0OpasoBarenbpHOI TPACKTOPUHU, CIOCOOCTBYIOMIEH



NOCIeAyIomEMY MPOGECCHOHATHPHOMY CaMOOIPEEICHHI0, B COOTBETCTBUU C
WH/IMBHUIyaJIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMHU PETHOHA.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECeil.

ATOMBI U MOJICKYJIbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajaeHTHOCT aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemniecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcHTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 10JisT XUMUYECKOTO dJIeMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Monbs. MoisipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

duznyueckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U e€¢ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecCKHe ypaBHeHus. Knaccudukanus
XUMHUYECKUX PEaKIUN (COeIMHEHMUS, Pa3JIOKECHUS, 3aMeIlIeHUsI, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOPATOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
busnueckux (IJIaBJIE€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHHWS XMMHYECKUX peakIuil (pas3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIECHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHWsSI MAcCChl, CO3JaHHUE MOJeNIied MOJIeKYII
(IIapoCTEepPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTBa (peakuuu ropenus). Oxcupapl. [lpumenenue kwuciopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B PaCTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHre NpUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusumyeckue © XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonmydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[lony4yeHue KHUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHJIOB U
OTIMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHWUE WM W3yYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojioposia ¢ okcujaoM meau (II)
(BO3MOYKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCMOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMHM, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
a1emMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX DJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPHOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  JJIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA T10 ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — ydéHbl U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKUCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pasioKeHHsI, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaliW3, CHUHTE3, KJIacCUPUKalUs, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TONBI, PAAUOAKTUBHOCTbh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOMOB, Kajaus, KalblUsi MU HX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B lleproamueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEN OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, [0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTe€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonsarue o karanuse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IIOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMOOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanviv. CUiibHbIE U CA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJHbIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJIed B CBETE MPEJICTaBICHUM OO0 AJIEKTPOIUTUUYECKON
nuccornmanyu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rUapoIn3e conei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOpOB BEHIECTB, IpolLEecca AUCCONMALMM KHCIOT, WLIEI0YEed M COJIEH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BbIJIEJICHUE Tas3a, oOOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
HKCHEPUMEHTAILHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETalllaMH, HEMETaulaMH, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJNy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOJAOPOZAa HA OPraHU3M 4YeJIOBEKa. BakHeWlnme XJIOpUAbl U HX
HaxO0XJICHUE B TIPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (Pu3nyecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(MUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenududeckue). XHUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0A TMOJMYYEHUS CEPHON KHUCIOTHI.
[Ipumenenue cepHoii KucnoThel. Coau CEpHOM KHCIIOThI, KAYECTBEHHAs pEAKLIMs Ha



cynbdar-uoH. HaxoxkaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAroIIel cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPALECHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
bu3nyeckue u xumMnueckue cBoictra. Kpyrosopor a3ora B npupojie. AMMHAK, €ro
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MoJyueHue v npuMeHeHue. Conu aMMOHUS,
uX (pU3NYECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyuyeHue, (PU3nueckue M XUMHUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUBUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ya00peHuil. XMMHUECKOE 3arpsi3HEHUE OKPY KaIoIIe cpeibl COSAMHEHUAMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huMUecKkne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIeCKue U XUMHUIECKHUE CBOMCTBA,
nosnyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATbHBIX YIOOPEHU.

3HAKOMCTBO ¢ OCHOBHbIMU Tpeanpustusmu Camapckoit obnactu: I[TAO
«Kyii6pimeBA30», AO «TonbarTuazor.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBbIE OPIraHU3MBI,
MOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMUECKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUAOM
yriaepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYeCKre U XMMUYECKHE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHUS KpemHus B mpupozae. OOmme mnpenacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B



OBITY, B MPOMBIIIJIEHHOCTH. BaxkHelIle CTpoUTeNbHBIC MaTepHasbl: KepaMHKa,
CTEKJIO, IIeMEHT, 0eToH, kene300eToH. [Ipobnembl 6€30MmMacHOr0 MCIOIb30BaHUS
CTPOMUTEIIBHBIX MAaTEPHUAJIOB B IIOBCEHECBHOM KU3HU.

3nakomMcTBO ¢ npeanpusitueM «Camapckuii Ctpoiidapdop».

Xumuueckuii IKcnepumenm:

H3yueHHe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOJIOICHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBJIEHHOI CEepHOI KUCIIOTHI, TPOBEICHUE KaYeCTBEHHON peakui Ha Cyib(aT-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yA0OpEHUid, MOTyUYCHHE,
coOuMpaHue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHHUE BUJICOMATEPUAIIOB), U3yUYCHHE MoeJien
KPUCTALUIMYECKUX peImEToK anMasza, rpadura, ¢yuiepeHa, O3HAKOMJIICHHE C
MIPOIIECCOM  afcOpOIMKM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBECHUE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TIPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIMENH CHJIMKATHOM IPOMBIINUICHHOCTH, PEIICHHWE SKCIEPUMEHTAIBHBIX
3ajJa4 no TeMe «BakHelie HeMEeTalIbl U KX COCAMHCHMS.

MeTajliibl 1 X COeTUHEHUS

OO6m1as XxapakTepruCTUKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUHU
ux mnonoxeHusa B Ilepuonnyeckor cucreme XUMHYECKUX 3yeMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTauioB. Merauyeckas CBSA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Iue
CIOCOOBI TOMy4YeHHs MeTauioB. [IOHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB /. M. MenzaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHUE B TIPUPOJIE.



duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u
TUAPOKCUABl HAaTpusi W Kauus. l[IpuMeHeHWe mIEeNOYHbIX METAIOB M HX
COEIMHEHUMN.

[llenouHno3eMenbHbIE META/UIBI MAarHMd W KaJdbLHW: TIOJOXKEHUE B
[lepnognueckon cucreme xuMudeckux sineMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxueiliive coeauHEHUs Kaiblus (OKCHUI, TUIPOKCHUA, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
ATOMUHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aroMma, HaxoxiaeHue B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

3HaKOMCTBO C npeanpusitueM «Camapckuii METAITyPTHUYECKANA 3aBOI.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl METauIoB U CIUIaBOB, HMX (DU3HUUECKUMHU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLUSA W HATpUsl C BOJOM (BO3MOYKHO MCIOJIb30BAHUE BHUAEOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS JKee3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIB30BAaHHE  BHUJAEOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, JKEJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUITAMEHUM HWOHAMHU HaTpHsl, Kajausd W KalblUUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIeI0BaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCUAA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnenmne
METAJUJIbl U KX COCIUHEHHUS.

XuUMHA 4 OKPYKaKWIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKHX peakuuid B ObiTy. [lepBas momorp mpu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:



u3ydeHrne 0o0paslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepualbl).

Mescnpeomemnmnbnie ceasu

Peanuzamus MeXmpeaMeTHBIX CBA3€H NMpW W3YYCHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSITUN, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
¢ PeKT, TEXHOIOTHS, MAaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUUYCCKUN 3apsij, MPOBOIHUKH,
MOJIYTPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas
peméTka, CIuiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIaHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJHI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUANTM3AIUU O0YHYarOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
paclIMpeHue ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OO0IIecTBa, CIOCOOHOCTH BJaJE€Th TOCTOBEPHOW HMHQOpMAIHE O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNeOBaTENbCKOM, TBOPUECKOM W  APYTUX  BUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JJII MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOJHOM CPENIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYeHHWI0 W TO3HAHUIO, JHOO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBIN 00pa3 KWU3HHW, OCO3HAHWE TOCICICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH  COOIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEGHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AESITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
VH/IMBUIYIBHON TPACKTOPUH MPOJOJKEHHS 00pa30BaHuUsl ¢ yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(EeCCUOHATLHON e TETPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPO(HECCHOHATBHOM Cpe/Ie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

DKOJIOTUYECKU IIEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAaHUE IICHHOCTH 3I0POBOTO U
Oe3omacHOro o0pas3a KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
GuU3NMYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
IpaBwJI OE30MMACHOTO MOBEICHUS TIpU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYaI[UsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJECH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEITOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYIMMHU THOHSTUSMH), UCMOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHHS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€YKTUBHBIE, IO aHAJIOTHH),
JIeaTh BRIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIIbHbIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJ SJEMEHTa), XUMHuueckas ¢GopMmyia W YpaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIAITH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KauyeCTBE OCHOBBI IA (POPMHUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pPe3ysbTar, (GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (hOPM MIPEACTABICHUS, MMOJYy4aeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pa3IuyHble METOJbl U 3alpOChl MpPU MOUCKE U OTOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0jacT UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHHUE KYJbTYpOi aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs HH(HOPMAIIUKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku 1 UX KOMOUHAIUSMU;

YMEHHE WCIIOJIb30BaTh U aHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENBCKON NeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
Cpenpbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBYy  oOcyxaaemMoil  Tembl, (OpPMYIUpPOBaThH CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS IPEJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOI0 MPOEKTa);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHuss, 0OMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouel mIporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBuM, crneruduueckde IS TpeAMeTHOM oOjacth  «XUMUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEpPIpeTaluH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PaCKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKUX TOHATHUMA: aTOM, MOJEKYJIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CJOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIATEIIbHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiHil: peakiuu
COCAUHEHUSI, PEAKIUU PA3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW d(PEKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aToOMHash OpOuTalb, PAANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJspHAas KOBAJICHTHAsl CBA3b,
HWOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacCTBOP, MAccoBas JOJIs BEIIECTBA
(IpolLieHTHAsi KOHIIEHTpAIusi) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
NPUMEHSTH ATH MOHSITHS MPU OITUCAHUU BEUIECTB U UX MPEBpaALICHUM;

e ICTIOJIB30BATh XMMUYECKYI0 CUMBOJIUKY /I COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIHM;

e ONIPE/ICIIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHCHMSIX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
NPUHAAJICKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJIacCy COEIMHEHHMM 10
dbopmynaMm, BHUJ XUMHYECKOM CBSI3M (KOBaJIGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTajIpo;

¢ ONMCHIBATh W XapaKTepu3oBaTh TabmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKMX JJEMEHTOB: pa3jindarh [OHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbsie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIC HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMmuueckux snaementoB JI. H.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAaB U 3apsij AApa, 00Ilee YUCIIO AIEKTPOHOB
U pacIpeieeHUe UX 110 JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(ULUPOBATh XMMUYECKUE 3JIEMEHThI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUH
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

e XapaKTepU30BaTh (OMMCHIBATh) OOIIME XWMHUYECKHUE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

* IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHMS XUMHUYECKHX NPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opMmyse COeTuHEHHUS,
MacCOBYIO JIOJIKO BEIIECTBA B pacTBOpPE, NPOBOAUTH PACUETHl 110
YPAaBHEHHUIO XUMUUYECKON pPEaKINH;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHE, CHUCTEMATHU3alMIo, KiIaccu(UKalHuio,
BBISIBJICHHE MPUYMHHO--CJIEACTBEHHBIX CBSI3€d — JIJIsl M3YYEHHS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METO/IbI
NO3HaHUs — HaOJMIOJEHUE, U3MEPEHHE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN);

e CJICZIOBATh MPaBUJIAM TOJIB30BAHMS XMMHUUECKON MOCYI0 U 1a00paTOPHBIM
o0opynoBaHMEM, a Takke ImpaBHiaM oOOpalleHusi C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKUMSIMH II0 BBIIIOJHEHUIO Ja00paTOPHBIX
XMMHMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHHUIO Ta3000pa3HbIX
BEUIECTB (BOJAOpOJAa U KHCIOpPOJAA), IPUTOTOBIEHHIO PACTBOPOB C
ONPENEIEHHON MacCOBOW JOJIEW PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI MO0 PAaCIO3HABAaHUIO PACTBOPOB
iejoued U KUCJIOT ¢ MOMOIIBI0 MHAMKATOPOB (JlakMyc, dheHodTalleuH,
METHJIOpaHX U APYTHE).

K koH1y oOyueHus B 9 kjacce npeJMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUaOIIUXCSl YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHUX TOHATUH: XUMHUYECKHIl
DJIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHMOH, IPOCTOE BEILECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCJICHHUS, XUMUYECKasl PeaKIysi, XUMUUYECKasl CBs3b, TEIIOBOM 3¢ (deKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JCKTPOIUTUYECKAsE UCCOLMALUSA, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbBIE W



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBIICHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMUYECKasd CBsA3b (KOBAJIEHTHAas, MOHHAas,
METAJIMYEeCKas), KpUCTAIMYECKasi pemerka, KOppo3us METaJUIoB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluH, MNpelleIbHO JOMycTUMas
koHueHTpanusa [1JIK BemecTna;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUH U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e ICTIOJ30BAaTh XUMUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;

e OTIPE/ICIIATh BAJECHTHOCTh M CTENEHb OKHUCIICHUS] XMMHUYECKUX IJIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMJIECKHOCTh BELIECTB K
onpeAenéHHOMY KIJIACCy COEIUWHEHU 1Mo ¢dopMyliaM, BHJI XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmysie, XapakTep Cpenbl B
BOJHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCAMHEHHH, THN KPUCTAILTNYECKON
PEHIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cmbica llepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKUChIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OodbIIME MEPUOABl, COOTHOCUTH
0003HaUCHUS, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKONW Tadiuie, C
YUCIIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsa sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacmpenieieHde HMX 0 DJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

e KJIaCCU(UIIMPOBATh XUMUYECKHUE HIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIUMX B pPEAKIUU
BEIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTENEeHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIKME U CHEeHUPUUECKUEe XUMHUYECKHE
CBOMCTBAa TMpPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
NpuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOIUALINY KUCIIOT, IIeJI0Yei
U COJICH, MOJIHbIE U COKpaIIEHHbIE YpaBHEHHUS peaKIuii HOHHOTO OOMeHa,



YpaBHEHHUs peaKlUi, MOATBEPKIAIONINX CYIIECTBOBAHWE TCHETHUYECKOM
CBSI3M MEXKY BEIIECCTBAMH Pa3JIMYHBIX KIIACCOB;

e PACKpBIBATh  CYITHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIH
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

¢ BBIYHUCIIATh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO 3JIeMEHTa 10 (opMmysie COCTUHCHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, IPOBOAMTH PacC4YETHl IIO
YPaBHEHUIO XUMHYECKON PEaKIInH;

e COOJTIO/IATh TIPABHJIA MOJIB30BAHMSI XUMUYECKOW TOCYI0N U 1a00paTOpHBIM
o0opysoBaHHWEM, a Takke IpaBWiia oOOpalleHUs C BEIISCTBAMH B
COOTBETCTBUM C HHCTPYKIHMSIMH 110 BBIITOJIHCHHIO J1ab00OpaTOPHBIX
XUMHYECKUX OTBITOB IO TONYYCHHIO W COOHMpaHHWIO Ta3000pa3HbIX
BEIIIECTB (aMMHUAaKa U yTIEKUCIIOro ra3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3UYHBIX
BEIICCTB: PACIO3HABaTh OIBITHBIM MYTEM XJOPUA-, OPOMHII-, HOIMI-,
KapboHat-, (ocdar-, cummkar-, cynbdar-, THUIPOKCHUI-UOHBI, KATHOHBI
AMMOHHUS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHNYECKHUX BEIICCTB;

o IPUMEHSTH OCHOBHBIC OTICPAIlMU MBICTUTEILHON NEATESIPHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIEHUE, CHUCTEMATU3AINIO,  BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
HaOOIeHNE, W3MEPEeHHe, MOJCTUPOBAaHUE, IKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acos
Ne HanmeHoBaHMe pa3ieiioB U JIeKTPOHHBIE (M (POBHIE)
KonTposabHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoTbI padoTbI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NIOHATHS
XuMusi — BaKHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubmunorexa [JOK

' MPAaKTUYECKOU JEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YelioBeKa

12 BemtecTtBa 1 XUMHUYECKHE 15 1 Bbu6nuoreka [JOK

’ peaKum https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
5 Bognopoa.Ilonarue o kucimorax 2 1 bubmmoreka [IOK

' U COIIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 Bbu6nmuoreka [JOK

’ HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xumnueckux 3jeMeHToB /I. U. Menneneea. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonuueckuii 3aKOH 1

31 [Tepuonuueckas cucrema 7 bubanorexka HOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma
XuMHYeCcKas CBS3b. BuGmiorexa LOK

32 OKHCIHTEBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIIUN

Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabnbie | IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa LIOK
’ PYHIIBL- 2-€p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [IOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 Bubnmorexa [IOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJsIbl M BX COeTUHEHU S

. but6mmoreka [IOK
3.1 Obmye cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B I 1
3 aXKHEUIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znen 4. Xumus U oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepuaiisl B )KH3HH YeJIOBEKa 3 bubmmorexa [OK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa TOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uugpossie
Tema ypoka KonTposbubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 Bbubmunoreka LIOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METOAAX MO3HAHUS B XUMHH 1 bubmorexa OK

s https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia

3 paboThl B 1a6OpaTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTeie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [{OK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
bu6mmoreka [IOK
A 1

6 TOMPLH MOJCKY BT https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKUE DIICMEHTBL. 3HAKH | bubmunoreka LIOK
(CUMBOJIBI) XMMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BENIECTBA 1 bubmorexa [IOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

bubmunoreka LIOK
10 X .B
umrieckas popmyna. Banewrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OtHocuTenbHAas aTOMHas Macca. bubmuoteka [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10511 XMMHYECKOTO bubmuoreka [JOK
3JeMEHTa B COCIMHCHUH https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecTBa. Moib. bubmuoteka [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 D@U3NYECKUe U XUMAYECKUE SIBIICHHUS. bubmuoteka [JOK
XuMHUUeCcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCiIOBUs IPOTEKAHUS bu6nuorexa [IOK
XAMHUYECKHUX peaKun https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MaCcChl BEIIECTB. bu6nuoreka [IOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust konudecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
t . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanust XMMHUYEeCKHX PEeaKIIHii
18 (coenuHEeHMs, pa3JIOKEHUS bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech razos. Cocras bu6nuorexa [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BemecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/ia (peaKIuu OKUCIICHUS bubmorexa [IOK
PO " ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CrocoObI OTy4YeHUsT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa OK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOi
24 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaAKIIHSIX
TormmBo (HedTh, yroiab U METaH).
25 3ar SIBHGIEI/IG(I];OS . a, CIIOCOOBI Z:FO bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonmydenne u coOupaHue Kucaopoaa bubmorexa [IOK
e . P poAa, https://m.edsoo.ru/ff0d4ac2
W3Yy4YEHUE €r0 CBOHCTBY
7 Bomopon — anemeHT u mpocToe bubmunoreka LIOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 ®u3nYECKUe 1 XUMUYECKHE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 I1
? OTATHE O KHCHOTaxX 1 COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bubmunoreka LIOK
31 «Ilonmydenue u coOupaHue BOI0poOIa,

M3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

Momnspabiii 00bEM ra3oB. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KOTu4YeCcTBa
33 BEIIECTBA r'a3a I10 €r0 U3BECTHOM bubmorera [IOK
Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa OK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 ®OU3N4eCKnue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoteka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBoputeib. HachleHHbIE
37 Hu HeHaCBIIIEIeHHHIe) acTBOpPEL. MaccoBas buGnnorexa LIOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroToBiieHrE pacCTBOPOB C bubnmoreka [JOK
onpeAeseHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
19 KonTponbhas paborta Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa OK
’ p https://m.edsoo.ru/ff0d664¢
OKCHIOB
4 OcHoBaHWusI: cOCTaB, K1accuukaus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHUCITOT https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIIATypa,
46 cnoco((SLII) I0JI )eHI/Iﬂ XI/IMI/I‘IZEKI/IG Bubnmorexa [IOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
43 I'eneTnyeckas cBsI3b MEXKIy KilacCaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
- t https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmorexa OK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHU N
[TepBbie MOMBITKH KIIACCUPUKALIAN
51 XAMHUYECKHX 3J1eMEHTOB. [lonsATHE O Bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
bubmunoreka LIOK
52 [Iepronnueckas cucTeMa XUMUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bu6mmoreka [IOK
53 [Tepuoapl, rpynmbl, HOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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Ctpoenue aroMoB. CocTaB aTOMHBIX

bubmunoreka LIOK

>4 sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menzaeneera
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA 10 €r0 MOJI0KEHUIO B bubmuoreka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHs HayKu U npakTuku. /1. 1. Bu6muotexa [IOK
MenpeneeB — y4€HbIN, M1€1ATOT U https://m.edsoo.ru/00ada96e
rpakaHuH
58 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HorHas Xumiieckas casb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKas bu6nuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosisipHasi XuMu4ecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 Creneib okucneHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa OK
https://m.eds00.ru/00adb076
65 KonTponsHas padora Ne4 o Teme bubmmnoreka [JOK
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«CtpoeHune atoma. XMMHYECKas CBSI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHelit ypok. O600111eHE 1 1 bubnmoreka [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
67 PesepBHslit ypok. O6006111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypcnl
Ilepnonrueckuii 3aK0H.

1 [Tepuoanueckas cucrema | bubmunoreka LIOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59¢
Menpgeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHX AJIEMEHTOB 1 Bubnmorexa [IOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Kinaccudukamnus 1 HoOMeHKIaTypa | bubnuoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMuMHYECKOI CBA3U U THIEI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «[ToBTOpEeHUe u yriydieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Knaccuukanus XumMmuaeckux | Bu6muotexa [JOK
peaKuuii Mo pa3JIuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[loHsiTHE 0 XMMHYECKOM PaBHOBECHH.

bubmunoreka LIOK
8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1

XHUMHYCCKOMN PEaKIMU U IMOJIOXKCHUE

https://m.edsoo.ru/00adc28¢c
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XUMHYECCKOT'O paBHOBECHU A

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmunoreka LIOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
g HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMonurle ypaBHEHHUS pPEAKIIUN bubmmorexa LOK
yp peari https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUII B CBETE NPEICTABICHUN buGnnorexa LIOK
vaL https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAITIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIIEHHNA 00 buGnnorexa LIOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAITIHI
14 ITonsTue o ruapoause cojiei bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penrenue sKcriepuMeHTAILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KontponbHas padota No2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIIUAIIUSI buGnnorexa LIOK
p g HHATH. https://m.edsoo.ru/00addec0
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»
OO6m1ast xapaKTepuCTHKA TajJOTeHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEDE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XinopoBogopoa. ColisiHast KUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE,
MIPUMEHCHHE

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

[TpakTrueckas padota Ne 2 o Teme

20 «IlonydeHne consTHON KUCIOTHI Bubmmorexa [IOK
yi - . ’ https://m.edsoo.ru/00ade348
M3y4YeHUe €€ CBOMCTB»
Beruucnenus no ypaBHeHUSAM
21 XUMHUYECKHUX PEaKIIUU, €CIIM OJUH U3 bubmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO01mas XxapakTeprCcTHKa dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATIOTpOonHBIE MOAU(DUKAIINH CEPHI.
7 HaxoxzaeHnue cepbl 1 €€ coelMHEHUI Bu6muotexa [JOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOEHUE, bubnmoreka [JOK
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (hU3UYECKHE U XUMUYCCKUE bubmorexa [IOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHWMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBILIUIEHHOTO criocoba
2 MOJyYEeHUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalolleu cpelibl COEAUHEHUSIMU
cepbl
7 Brraucnenne MaccoBoit 1011 BBIXOJ1a bubmoreka [JOK
MPOAYKTa PEaKUn https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHKA SJIEMEHTOB bubnmoreka [JOK
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VA-rpynmel. A30T, paclipocTpaHeHHe
B npupojie, GU3ndecKkue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3ndecKue u

29 XUMHUYECKHE CBOKCTBA, ITOIYyYEHUE U Bubmmorexa [IOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMECHEHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tonyyenne ammuaka, U3y4eHHUE €ro Bubmmorexa [IOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHyre HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX

32 oOpenuii. XuMuieckoe bubmmorexa LIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COEIMHEHUSIMU a30Ta
dDocdhop. Oxcun dochopa (V) u

33 (l)OC(%)O pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)3H(qell<ne " bubmorexa OK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIyYeHHE
Ucnons3oBanne pocdatos B

34 KaueCTBE MUHEPAThHBIX YIOOPECHUH. bu6nuoreka [IOK
3arpsi3HEeHUE IPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepond, pacipocTpaHEHUE B

35 pu I())):[e gmmiec;l)/le 1 XUMHUYECKHUE buGnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupel yriaepoaa, ux pusudeckue u bubmmoreka [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBs3aHHBIC ¢ OKcHuIoM yriaeponaa (IV)

37 VYronbHas KUCI0Ta U €€ COJTI bubmorexa OK
https://m.eds00.ru/00ac006¢c
[TpakTuyeckas padora Ne 4 o Teme

18 "IlosnrydeHne yrieKucioro rasa. Bu6muotexa [IOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHNYECKUX BENIECTBAX KaK O buGnnorexa [IOK
P https://m.edsoo.ru/00ac054¢
COCAMHEHHUSX YIiIepoia
40 Kpemuunii u ero coequHeHNs bubmmorexa [OK
p https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxHeinme HeMeTaJUIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHEHUS»

KontponbHas padota Ne3 mo teme
. bubmoreka [JOK
42 «BaxHeinme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ac0e18
COCIUHEHUS»
OO6mr1ast XxapakKTepruCTHKa XUMHUECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckasi CBSI3b U bubmuoteka [JOK
METaJIMYECKasl KpUCTaaInyecKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONMCTBA METAIIJIOB.

. bubmoreka [{OK

44 DJIEKTPOXUMHUYECKUH P

HanpsHKEHUHA METaJJIOB

https://m.edsoo.ru/00ael 156
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OO6mmme crmocoOb! MOTyIeHUS
meTaiuioB. CiuiaBel. BeruncieHus mo

45 aBHEHUSIM XUMHYECKHNX PeaKIni bubmmorexa [OK
yp PeaKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEAreHTOB COJIEPIKUT
puMecu
46 ITonsaTue o KOpPO3UU METAIIIOB buGnnorexa LIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 elno € MeTall
[lenounpie meraLe! https://m.edsoo.ru/00ae14b2
43 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lenouHo3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxkneimue coennHeHNs KaJIbITUI bubmorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CUCTEMAaTU3 AN
3HAaHUHU
5 JKEcTKOCTh BOMBI U CIIOCOOBI €& bubmuoteka [JOK
YCTpaHEHMS https://m.edso0.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 bubmmorexa [OK
| A A https://m.edsoo.ru/00aelael
YCTpaHEHUS
bubmunoreka LIOK
54 A 7|
TEOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcHIbl, THIPOKCUIIBI U COJIM JKeJe3a

bubmunoreka LIOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HaHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«BaxkHeume MeTasiabl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHU S
Boruucnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WIH Bu6muotexa [IOK
COJEPKUT IpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O0001IeHrEe U CUCTEMAaTU3 AN
3HAHUU
KontponbHas padota Ne4 o teme
62 «Baxunennme MeTauibl U UX
COETUHEHUS»
63 BemecTBa u maTepuaisl B bu6nuoreka [IOK
MOBCEIHEBHON KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bu6nuorexa [IOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O0o01IeHNE U bu6nuorexa [IOK
66 .
cucTeMaTHu3anus 3HaHUuU https://m.edsoo.ru/00ac0d0a
67 PesepBHeIit ypok. O600ICHHE 1 bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/00adb33c¢

68

PeseprubIil ypok. O60011eHIE 1
cucTeMaTH3allis 3HaHUI

bubmunoreka LIOK
https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



