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HHOACHUTEJIBbHAA 3AIIUCKA

[TporpaMma 1o XuMuu Ha ypOBHE OCHOBHOI'O 00I11eT0 00pa30BaHMsI COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPEMOAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepammm.

[IporpamMma 1Mo xumuHM Ja€T MPEACTABICHHE O IENsAX, OOIIeld CcTpareruu OOyYeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEAMETHOE COJIEpKAHUE, MPEyCMaTPUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHE 10 pa3fiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEH/YEMYIO MOCIE0BATEIbHOCTD U3YUCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTrO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YUaIONINXCsI, ONPEISISIET BO3SMOKHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TPeOOBaHUI K pe3yibTraraM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiel M3y4YeHHUs MPEeIMeTa U OCHOBHBIX BUAOB y4eOHO-II03HABATEIBHON AESITENbHOCTU
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACPIKAHUS.

3HaHUe XUMUU CITY>KUT OCHOBOH 1Sl YOpMHUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIETOCS, €r0
MIPEJICTABICHUA O MAaTEPUATBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OpMHUpyeMble XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUU BEIIECTB B MIPUPOJIE, O MYTIX

peuieHus TI00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEpPreTUYeCcKoi, MUIIEBOM U 3KOJIOrMYecKoi 6e30nacHOCTH, MPOOIEeM 3JpaBOOXPAHEHUS.
H3zyuenue xumuu:

CIIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH Ui caMoOpa3BUTUsS UM (OpPMUPOBaHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHUE MBIIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB nux CaMOCTOSITCIILHOU y‘-I€6HOI\/JI ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CIeNU(UKOH HAyYHOTO MBIILICHUS, 3aKJIaIbIBA€T OCHOBBI IEIOCTHOTO
B3rjsaa Ha CANUHCTBO pupoabl n YCJIOBCKaA, SABJIACTCS OTBCTCTBCHHBIM 9TalIoM
B (hOPMHUPOBAHHUH €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH O00yUaIOIIUXCS,;

crocoOcTByeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
0o0yyJaronuxcs.

JlanHble HampaBieHHUs B OOyUYEHWH XUMHUU OOECIIEUMBAIOTCS CHEIM(PUKON CONep:KaHus
y4eOHOTr0 TpeaAMETa, KOTOPBIN SBJISIETCS M€IarOTUYECKH aJalTHPOBAHHBIM OTpaskeHHEM 0a30BOM
HAyKH XMMHUU Ha ONPEEIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH HA OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpBOHAYATBHBIX MOHSATHH XUMUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBbIX HOHATHH OpFaHI/I‘IeCKOI\/’I XUMHUN.

CtpykTypa coaepKaHusi IPOrpaMMbl IO XUMHUHU CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxoga Kk e€ m3ydeHwro. CojeprkaHHe CKIIAIBIBACTCS M3 CHUCTEMBI MOHSATHH O XUMHYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMHUYeckod peakiuu. OOe ITH CHCTEMBI
CTPYKTYPHO OpraHW30BaHbl IO MPHUHIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOTO YUYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA

— Ilepuonnyeckoro 3axona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YC€HHA O CTPOCHHUH aTOMa U XUMHUYECKOU CBA3U,

MIPEJICTABICHHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOpaXx.



Teopernueckue 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCSI TTOCIEAOBATEIHLHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
byHKIUN 00BSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJTYYEHUS] U3yYaeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YYCHHBIX Y4eOHBIX IPeAMETOB: « OKpYKaroImuit
Mup», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpu U3ydeHnn XUMHUU TPOUCXOIUT (POPMUPOBAHHE 3HAHUN OCHOB XMMUYECKON HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbl. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKa HAayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IIPU U3YUYEHHUH BEIECTB M XUMUYECKUX PeaKkIuil, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHHW W HMX TNPUMEHEHMHM B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3yueHUM XUMHUU HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs BakKHOE 3HAUCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— ¢opMUpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO PEIICHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HaIllpaBICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKOe MPHOOIIEHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH,  HAay4YHbIM  METOAAaM  IO3HaHUS,
(GopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieueHue YCJIOBHI, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYaIOIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JCSTEIbHOCTH;

— ¢opmupoBanHue 001IeH GYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qrclie yMEHHUH OOBSCHATH U OIICHUBATh SIBIICHUS OKPYKAIOIIETO MUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHSATh WX TPH PEHICHUU MPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— ¢popMupOBaHUE Yy 00YyHAIOIMINXCS TYMAaHUCTUYECKUX OTHOILLIEHUH, TOHUMAaHUSI LIEHHOCTH
XUMHUYECKHX 3HAHWHU Ui BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIIUHU K 00YUEHUIO, CIIOCOOHOCTEHM K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
PO WISt U HAPABIIEHHOCTH JAJIbHEHUIIIEr0 00yUeHHUs.

OO11ee ynciI0 4acoB, OTBEAEHHBIX JJIS U3YyYEHHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEII0).



COJEP)KAHUE OBYYEHUA

8 KUIACC
IlepBoHayabHbIEe XUMHYECKHE MOHSATHS

[Ipenmer xumuu. Posib XMMHU B KM3HM 4Ye€JIOBEKa. XMMHS B cUCTeMEe Hayk. Tena u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeiecTs. [lonstue o meTonax
no3HaHus B XuMuu. Yuctele BemectBa u cmecu. CriocoObl pa3ienenus cMmeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE dJIeMEHTHl. CHMBOJBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clioKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonnuectBo BemectBa. Monb. Momsipnasi Macca. B3aumocBs3p KoiaMuecTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BeecTBa. Pacuérhl mo hopMysiaM XUMHUECKUX COSAMHCHU.

Ouznyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MpPU3HAKH. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMUYECKHe ypaBHeHU. Kimaccndukarms XUMUYECKUX peakinui
(coemuHeHUs, pa3I0oKEeHHs, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYyI0H, mpaBuiaMu paboThl B Jabopatopuu v npuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONUCAHHE (PU3NYECKHX CBONCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBlIeHrnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHIICHUE U KOHJICHCAIUS BOJBI) U XMMHYECKHUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOACHCTBHE MeJa C KUCIOTOM) SIBJICHH, HAOM0IeHUE U
ONHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEeaKIui (pa3ioKeHHe caxapa, B3auMOICHCTBUE
CEpHOH KHUCIOTHI ¢ XJopuaoM Oapusi, pasioxenHue ruapokcuga menu (II) mpu narpeBanum,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM conu meau (II), uzydenne crnocoOoB paszeneHus cMeceit:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
MPOBE/ICHUE OYMCTKU TMOBAPEHHOM COJIM, HAOJIOJEHUWE U OIHMCAHUE PE3yJbTaTOB MPOBEICHUS
OTbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJeleld MOJIeKYT
(1rapocTep’KHEBBIX).

BaHeiiinue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB.

Bo3nyx — cmech razoB. Cocras Bo3nyxa. Kuciaopon — 37I€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbluieHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alloTporHas MOAM(pUKALUS
KHCIIOpOJIa.

TennoBoit 3pdexT XUMHUYECKOW peaklnH, TEPMOXMMHUYECKHE YpPaBHEHMS, BK30- H
OHAOTEPMHUYECKUE peakuuu. TomnmBo: yroinb M MeTaH. 3arps3HEHHME BO31yXa, YCWICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — »meMeHT M mpocrtoe BemectBo. Haxoxnenuwe Bogopoza B IIPUPOLE,
¢duznyeckrue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCO0b! osyueHus. KucioTe! u comnu.

Monsipablii 00BEM ra30B. PacuéTel 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopel. HacelenHsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Ponb pacTBOpoOB B NMpUPOJE U B KU3HHU
yenoBeka. KpyroBopoT Bojabl B HpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOI.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcunbl. Knaccudukanus OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIE) U HecosieoOpazyronue. HomeHkmaTypa
oKcua0B. PU3NUYECKUE U XMMHUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.



OcnoBanus. Krmaccudukanmst ocHOBaHMA: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucinor. Ousndeckne 1 XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilosnyyenue kucior.

Comu. Homenkinatypa cosneit. @uznueckue U XuMUYecKue cBoiicTBa coiieid. [lomyuenue
coJiei.

['eneTnyeckast CBSI3b MEXKIYy KIaCCAMH HEOPTAaHUYECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPECIICHUE COACPKAHMSI KUCIOPO/a B BO3IyXe, MOJydeHHe, COOUpaHue,
pacro3HaBaHHE€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHUKHOBEHUS M IMPEKpaIIeHUs] ropeHus (mmokapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHUE, COOMpaHue, pacrno3HaBaHUE U
M3y4YeHUE CBOMCTB BojAoOpoja (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaioB), HaAOIOAeHHEe 00pa3I0B BEIIECTB KOJIUYECTBOM |
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IHUYHBIX KJIACCOB,
HaOJIIO/ICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcCTBOpAX KUCIOT W IIEJIOYEH, M3ydeHUe
B3anMoeiicTBus okcruaa Meau (I1) ¢ pacTBOpoM cepHOil KHCIOTHI, KUCIOT C METalllaMu, peakiuit
HEWUTpalIu3alnu, MoJyuyeHne HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHNWE OJJHOTO METaJlla JPYTrUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady 1o TeMe «Baxueilmme Kiaccol
HEOPraHUYECKUX COCIMHEHUI.

IHepuoauveckuii 3akon u Ileprnoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie mONBITKY KIacCUPUKAITIN XUMUYECKUX dTIeMEHTOB. [IoHSATHE O rpyTINax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE U IIE€T0YHO3EMENbHbIE METAIIJIbI, TaJI0Or€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCU/IbI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmogmdeckas cucTeMa XUMHYECKMX dJeMeHTOB /I
. Menneneesa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leproanueckoi cuctembl
xumuueckux oanemeHToB J[. WM. MengeneeBa. Ilepmonel m rpymmbl. DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aromubIX sjep. W3orombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cuctemMbl
. W. MenngeneeBa. XapakTepUCTHKA XUMHYECKOTO 7JJIEMEHTA 110 €ro IOJOKEHUIO B
ITepuoanueckoit cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMSI pajinyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METATTMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 IPyIIaM U IIEPUOIaM.

3Hauenue I[lepuonnueckoro 3akoHa u Ileprnoanyeckoi cHCTEMBI XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS Hayku U npakTuku. JI. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMHUecKass  CBS3b. KoBanentnas  (momsipHas U HEMOJISIpHAas) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas1 CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpas3loB BELIECTB METAVIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE THUIAPOKCHIA
LMHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIIUX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PeakIuii (TrOpeHne, peakiiui pa3ioKeHus, COeTMHEHNS).

Meostcnpeomemnwie ceasu



Peanmzanust MeXIpeIMETHBIX CBSI3€H MPU U3YYECHUH XUMHUH B 8 KJIacCe OCYIIECTBISETCS
yepe3 UCIOIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX IOHATHI, TaK ¥ IOHATHH, SBISIOIINXCS
CHCTEMHBIMU JIJISl OT/ICIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATH: HAaydHBIA (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJIu3, CUHTE3, KJIACCH(HKAIINS, TICPUOJUIYHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE,
U3MEpEHUE, MOJICIb, SIBICHUE.

®dusnka: wmarepus, aToM, O3JCKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJI, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUN 3apsij, BELIECTBO, TeJOo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (DM3MUYCCKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: potocuntes, npixanue, ouochepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE MOPOJIBI, MOJE3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

TemaTnueckoe IUIaHUPOBAHHWE COCTABIEHO C YydeToM pabouell mHporpaMMbl BOCIHUTAHUA.
BocnurarenbHplii  MOTEHIMAN JAaHHOTO Y4Ye€OHOro mpeaMera OO0eCledyrBacT pean3aluio
CJIEIYIOIIUX IIeJIEBbIX TPUOPUTETOB BOCIIUTAHUS 00YUYaIOUTNXCS:

o K CEMbe KaK IIaBHOW OIMOpPE B KU3HU YEIIOBEKA M UCTOUHUKY €r0 CUACThS;

. K TPyLy Kak OCHOBHOMY CIIOCOOY JOCTIDKEHHS >KM3HEHHOTO OJIarornoiydust
YeNOBEeKa, 3aJloTy €ro YCIEHIHOTO MPOPECCHOHANBHOTO CAaMOOMNPECICHUs | OILIyIIEeHUs
YBEPEHHOCTH B 3aBTpaIlHEM JHE;

. K CBOEMY OTEYECTBY, CBOCH Majod M 0oibmioil PomuHe Kak MecTy, B KOTOPOM
YeJIOBEK BHIPOC M TO3HAJ IMEpBbIE PAJOCTH M HEyJaud, KOTOpas 3aBelllaHa eMy MpeAKaMu U
KOTOPYIO HY>KHO o0Oeperars;

J K IIPUPOJI€ KaK UCTOUYHUKY >KM3HU Ha 3emJie, OCHOBE CaMOro €€ CYLIECTBOBaHMS,
HY KJaroleics B 3aliUTe U MOCTOSIHHOM BHUMAHHUM CO CTOPOHBI YEJIOBEKA;
o K MUpPY KaK IJJaBHOMY NPUHIIMITY Y€JI0BEYECKOT0 OOIIEKHUTHUS, YCIOBUIO KPEIKOi

IpyKObl, HaJaXMBaHUS OTHOILIEHW C KojuleramMu 1o paboTre B OyIylleM M CO3JaHMS
6J1aroNpUsATHOrO0 MUKPOKJIMMATa B CBOEH COOCTBEHHOM CeMbe;

o K 3HaHMAM Kak MHTEIUIEKTYaJlbHOMY pecypcy, obOecreuuBarolieMy Oyyiiee
YeJI0BEKa, KaK Pe3ysbTaTy KPOIOTIUBOrO, HO YBIEKATEIbHOIO y4e0HOrO TPy a;
J K KyJIbTYp€ KaK JyXOBHOMY OOraTCTBY OOIIIECTBA U Ba)KHOMY YCJIOBHIO OLIYILICHUS

YCJIOBCKOM ITOJJHOTHI HpO)KI/IBaCMOfI JKU3HH, KOTOpPOC HAKOT €My YTCHHUC, MY3blKa, UCKYCCTBO,
TC€aTp, TBOPUYCCKOC CAMOBBIPAKCHUE,

° K 3JI0POBBIO0 Kak 3aJ0ry JIOJTOM W aKTUBHOM KM3HHU YEJIOBEKA, €ro XOpPOUIEro
HACTPOCHHMS ¥ ONITUMHUCTUYHOTO B3TJIsA/Ia HA MUD;
° K OKPYXKaIOIUM JIIOJSM Kak O€3yClIOBHOW M aOCOJMIOTHOW IIEHHOCTH, Kak

PpaBHOIIpaBHbBIM conraJibHbBIM nmapTHEpaM, C KOTOPbIMU HeO6XOI[I/IMO BBICTPAanNBATb
JlO6p0)K€J'[aT€J'II)HI)I€ N B3aNMOIIOAACPIKHUBAIOIINE OTHOUICHUA, AAalOIMIMUEe YCIIOBCKY paJdoCTb
06H.[CHI/I$I W MO3BOJIATOIIHNEC n3oerath YYBCTBA OJMHOYCCTBA,

L4 K caMHM cebe Kak Xo3seBaM CBOCH CyI[B6BI, CaMOOoIIpeaACIdromuuMCcsa "
CcaMOopCaIu3yIIMUMCA JTUYHOCTAM, OTBCHAIOIIUM 3a CBOC COOCTBEHHOE 6y)1ymee.

9 KJIACC

BemecTBo 1 XMMHYeCKas peakus
[lepmonnueckuit  3akoH. Ilepmogmueckas cucTeMa XHMHMYECKUX JJIEMEHTOB /I
U. Menneneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IMEPUONOB, KalMs, KaIbLIHUS U WX COEAMHEHUN B COOTBETCTBHM C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.
Crpoenue BemecTBa: BUIAbl XHUMHYECKOW CBSI3M. THUNB KPUCTALNIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUIA XUMUYECKOU CBS3U.



Knaccudukanuss m HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XHWMHUUYECKHE CBONCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COECIUHEHHM, T€HETHYeCcKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XUMUYECKUX peaKUui MO pa3inyHbIM IpU3HAKaM (IO YUCIY M COCTaBY
YUYacCTBYIOLIMX B pEaKI[H BELECTB, 110 TEMJI0BOMY 3G (EeKTy, 10 U3MEHEHUIO CTEIIEHEH OKHCICHUS
XUMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTUIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHYECKUE YPABHEHUS.

[TonsTHe 0 ckOpocTH XMMHUYEeCKOH peakuuu. lloHsiTHe 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TE€TEepOreHHbIX peakuusx. [lonsatue o
karanuse. [IondaTne 0 XuMuueckoM paBHOBECHH. PAKTOPBI, BIUSAIOIIKNE HA CKOPOCTh XUMUYECKOU
pEeaKLuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUHM, JJIEKTPOHHBIM OallaHC OKHUCIIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YpaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopus 37IE€KTPOIUTHYECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEIEKTPOIUThl. KaTnousl,
AHUOHBI. MeXaHM3M JIMCCOLMALIMU BEILIECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconranuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peaknmu nonHoro ooOMeHa. YCIoBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJIHBIC H
COKpAaILEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsiTvie 0 rUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJSIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS PAa3IMUHBIX
(GakToOpoB, UCCIIEOBAHHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEcca AUCCOLUAILIIN
KUCIIOT, IIeJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TpPU3HAKU MPOTEKaHUs peakluii MOHHOro oOMeHa (0Opa3oBaHUE OCAlKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB, WILTIOCTPUPYIOMIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKlUi (FOpeHHEe, peakluu pPas3IoKEeHMs, COEIUHEHHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMi Ha MOHBI, pELIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl U X coeJUHEHHUS.

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJIaMH,
nienoyamu).  XusopoBoaopod. ConsiHas KUCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnme XiI0puabl
U UX HaXO0XJEHHE B IPUPO/IE.

OObmas xapaktepuctuka si1eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (QU3NYEecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAU(PUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(ob1mKe Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOTyYeHUsI CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOI KHCIOTHI, KaueCTBEHHas peakuus Ha cyibgaT-uoH. Haxoxnenue cepbl u eé
COEIMHEHUI B NpUpoAe. XUMHUUECKOE 3arpsA3HEHUE OKPY>KAIOIIEH CPEbl COEIUHEHUSMU CEPbI
(KUCIIOTHBIE AOXK/IH, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmast xapakTepucTuka »371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUsS. A30T, paclpoCTpaHEHHE B NpUpojse, (QU3MYecKue u



XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue u XuMUIECKHe
CBOWCTBA, MoylydeHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYeHHE,
¢usnueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yaoOpeHuii. XuMHYECKOe 3arps3HEHUE OKPYIKAIOMICH CPeIbl COSAMHEHHMSIMEA a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbI U BOAOEMOB). docdop, amnoTponHsle MOIUPHUKALMU
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMUYECKHE CBOMCTBa, monydeHue. Vcnonb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka dmemMeHToB [IVA-rpynmel. OCoOCHHOCTH CTPOCHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiicta. Ancop6uus. Kpyrosopor yriepoaa B mpupoze.
Oxcuapl yriuepona, ux GU3N4YecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
HOJIy4eHUE U NpPUMEHEHHe. DKOJOTHUecKue MpoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TII00aJBHOr0 TMOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3(PQekT. YrompHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, HojydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbl. Micnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavasibHble MOHATUS 00 OpPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX YIiiepoJa
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas kucioTa). [IpupoiHble HCTOUHUKU
YTIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX NepepadboTku (OS€H3MH), UX POJIb
B OBITY U IPOMBINUICHHOCTU. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: >KHUpax, OeiKax,
yIIeBOJax — M MX POJIM B KU3HU dYelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckne M XHUMHYECKHE CBOWCTBA, IOIY4YEHHE W TNPUMEHEHHE.
Coenunenus kpemHuss B npupone. OOmwme mnpencrtasieHuss o0 oxcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenn.

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NYeCKue U XMMUYECKHE CBOICTBA TajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCITOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoB), HaOdIoJeHUWEe Tpouecca OOyIJIMBaHUS — caxapa TMoja  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha CyJib(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COEIUHEHUIN
(BO3MO’KHO MCITIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yI00peHUH,
NoJlyueHue, coOupaHue, pacro3HaBaHHME W U3y4YEeHHE CBOMCTB aMMuaka, IpOBEJCHHE
Ka4eCTBEHHBIX PEAKIIMi Ha MOH aMMOHUS U (hoc(aT-uoH U 3yUYeHHUE IPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX pemETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIAEM U yCTPOHCTBOM ITPOTUBOTa3a, MOJIy4YeHue, coOupanue, paclo3HaBaHue U U3yUeHHEe CBOMCTB
VTJEKUCIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-HOHBI U
U3y4eHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUMEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiline HemeTasuibl U uxX
COEITUHEHU.



Metanibl M X cOeIMHEHMUSI.

OO01mast XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B llepuoanyeckoir cucreme xumuyeckux snemeHtoB Jl. M. MennaeneeBa U CTPOCHHUSI aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTAIMYECKas peHeTKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsSOKEHU MeTaioB. DHU3WYEeCKMe M XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MOyYeHuss MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (cTajib, YyryH, MIOPAIOMHHMMA, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[[lenouynblie MeTasuIbl: MojoxkeHue B [lepuoanyueckoil cuctemMe XMMHUECKUX 3J€MEHTOB /.
W. MenpeneeBa, CTpO€HHE MX aTOMOB, HaXOxJAeHHE B mpupoje. Ousznyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCUHEHUMN.

[IlenoyHO3eMenbHbIC METAIIIIBI MAarHUHM U KAJIbLIWI: TToJ10)keHHE B [lepuoauyeckoii cucteme
xuMmuueckux anemeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXIEHUE B IPUPOJE.
OuznyecKkue U XUMHUYECKHE CBONCTBA MarHusl M Kanbliusl. BakHeiiime coelMHEHUs KajabIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuit: monoxeHue B Ilepuonnyeckoil cucteMe XMMHUYECKUX dJIeMEHTOB [l
N. MenpeneeBa, CTpoeHHE aTOMa, HAXO0KJIeHUE B Ipupoie. PU3ndecKknue 1 XUMUYECKHUEe CBOMCTBRA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSL.

Kene3o: mnonoxenne B Ilepuogumueckoil cucremMe XHUMHYECKHX 3yeMeHTOB /I,
W. MeHnneneeBa, CTpoeHHE aTOMa, HaXOXKACHHE B pupojie. Pu3nyecKkue U XUMUYECKUE CBOMNCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJTy4eHue.

Xumuueckuii IKcnepumeHm:

03HAKOMJICHHE ¢ 00pa3iaMH METAIIJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMHU, H3yUEHUE
pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXHO HUCIIOIb30BAHUE BUICOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BAaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHUs xKejie3a B
Kucimoposie  (BO3MOXKHO  HCIONB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHusl, KajbIus, aJlOMUHUS, ITUHKA, xene3a (1) u xenesza
(III), memau (II), HaGmroieHNEe W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOB30BaHUE BUICOMATEPUATIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 33]1a4 110
Teme «BakHeume MeTamibl U UX COSTUHEHUSD.

XuMus M OKpyKaoLas cpeaa

BemectBa u Marepuainsl B IIOBCEAHEBHON JKU3HU 4YeJOBEKa. be3onacHoe HMCIONb30BaHKE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momolp Npu XHMHUYECKHX O0XKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl (MpeaenbHas A0MycTUMas KOHIEHTpaus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHUAJIBI).

Mescnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3el IIPU M3YyUYEHUU XMMHUHU B 9 Kilacce OCYILECTBIISIETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUH, TaK U MOHSITHH, SBISIOLINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbI (akT, runoresa, 3aK0OH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MEepeHHe, MOJIENb, SIBJICHNE, TAPHUKOBBIN 3(pPEKT, TEXHOIOTHS, MAaTEpHAIIbI.

®usnka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
paZOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKUM 3apsi, MNPOBOAHHUKH, MOJYHIPOBOJHUKH,



JMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BeIecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAITHYECKas pEIIETKA, CIUIaBbl, (PU3MUYECKHE BETUUUHBI, €THHULIBI
U3MEpEeHNUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

buonorusi: ¢orocunres, apixanue, Ouochepa, sKOCUCTEMA, MUHEPAIbHBIE YA00pEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armoctepa, runpocdepa, MHHEpadbl, TOPHbIE IOPOJAbI, IOJIE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

Temarnueckoe MIaHUPOBAHUE COCTABIEHO C Y4eTOM pabodel MporpaMmbl BOCITHTAHUS.
BocrurarensHplii MOTEHLMAN JAaHHOTO YYeOHOro mpeaMera O0ecHedMBacT —Pean3aliio
CJICAYIONIMX IIEJICBBIX TPUOPUTETOB BOCITUTAHUS O0YUAIOIUXCSI:

J K CEMbE€ KaK IJIABHOMW OITIOpPE B JKU3HU Y€JIOBEKa U HCTOYHHKY €TI0 CYaCThS;

J K TPyZy Kak OCHOBHOMY CHOCOOY JOCTHIKEHUS >KU3HEHHOTO OJIarororydus
4eJI0BEeKa, 3aJ0ry €ro YCIEHIHOTo INpOo(QeCcCHOHAIBHOTO CaMOONPENCICHUS U  OLIYIIECHUS
YBEPEHHOCTH B 3aBTPAILIHEM JIHE;

J K CBOEMYy OTEYECTBY, CBOEH Mayoil M Oonbmioil Pogune kak Mecty, B KOTOpOM
YeJIOBEK BBIPOC M TMO3HAN TMEPBBIE PAJOCTH W HEYJaud, KOTOpas 3aBellaHa eMy HpeAKamMH U
KOTOPYIO HYXXHO o0eperaTb;

. K IIPUPOJIE KaK UCTOYHUKY JKM3HHM Ha 3€MJIE, OCHOBE CaMOr0 €€ CyLICCTBOBAaHMSI,
HY>KJIAIOIIENCs B 3aIUTE U IOCTOSSHHOM BHMMAaHUU CO CTOPOHBI YEJIOBEKA,
. K MHUPY KaK IJIABHOMY IPUHIUITY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBUIO KPEKOM

IpyXObl, HaJlQ)XMBAaHUs OTHOIIEHUM C KojuleraMH Mo pabore B OyaylieM M CO3JaHMA
0J1aronpuATHOrO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

. K 3HAaHMSAM KaK MHTEIUIEKTYaIbHOMY pecypcy, oOecredmBaromeMy Oyyiiee
4eJI0BEKa, KaK pPe3ysIbTaTy KPOIOTIMBOIO, HO YBJIEKATEIbHOTO YUeOHOI 0 Tpy/1a;
o K KyJIbTYP€E KaK JJyXOBHOMY OOTaTCTBY OOILIECTBA U BaXKHOMY YCJIOBHUIO OIIYILEHUS

YCIIOBCKOM ITOJTHOTHI npomnBaeMoﬁ JKU3HH, KOTOPOC AAar0T €My YTCHHC, MY3blKa, MCKYCCTBO,
TCaTp, TBOPUYCCKOC CaAMOBBIPAKCHUC,

L4 K 3JJ0pOBbBIO KaK 3aJIOTy JIOJITOM M aKTUBHOM >KU3HHU YCJIOBCKA, €ro XOpouero
HACTPOCHUA U OIITUMUCTUYIHOT'O B3TJIAAa HA MUP,
L4 K OKpyXaromuM JIIOJIM KakK 6C3YCHOBHOI>'I 1 aOCOJIFOTHOM OCHHOCTHU, KakK

paBHOHpaBHI)IM COMAJIbHBIM napTHepaM, C KOTOpI)IMI/I HeO6XO}II/IMO BI)ICTpaI/IBaTI)
no0OpoenaTenbHble M B3aUMOTMOJACPKUBAIOIINE OTHOIICHHS, AIOLINe 4YeIOBEKY paaocThb
OOIICHUS ¥ MTO3BOJISIFOIINE U30eraTh YyBCTBA OJIMHOYECTBA;

° K caMuM cebe Kak Xo03sieBaM CBOEH CyAbObl, CaMOOIPEACISIIONIUMCI U
caMOpeaTU3YIOINUMCS JTMYHOCTSAM, OTBEUAIOIINM 32 CBO€ COOCTBEHHOE OyIyIiiee.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMmuyHOCTHBIE pPE3YJNbTAaThl OCBOSHHSI MPOTPaMMBl OCHOBHOTO OOLIEro 0Opa3oBaHMUS
JIOCTUTAIOTCS B X0/1€¢ 00YYEeHHs] XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBCTCTBHUU C TpaaAUuLIMOHHBIMU pOCCI/If/’ICKI/IMI/I CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN 00yYarOIUXCsl.

JIM4HOCTHBIE pPE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX INEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOTr0 BOCIUTAHUSA '

[IEHHOCTHOTO OTHOLICHHSI K OTE€UECTBEHHOMY KYJbTYpPHOMY, HCTOPHUUYECKOMY M Hay4HOMY
HacCJICAUK, INIOHMMAaHHS 3HA4YCHUA XUMHYECKOHN HAayYKH B JKHW3HHU COBPCMCHHOI'O 06HICCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil O MepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HaHMUSX 00 yCTpOilCTBe
Mupa 1 o0IIeCcTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUS O COLMAJIbHBIX HOPMAaX M MPaBHJIAX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCJIEIOBATEIBCKOM, TBOPYECKOM U JPYTUX BHUJIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIIIOJIHCHHUN y‘Ie6HI>IX, II03HABaTCJIbHBIX 3aJad, BBIIIOJTHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOINOMOIIM B Mpoliecce 3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBCACHHUEC U IMTOCTYIIKKN CBOUX TOBapI/IHIeﬁ C IO3MIHU HPABCTBCHHBIX U IIPABOBLIX HOPM C y‘IéTOM
OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEJACTABICHMS O  BEUIECTBE M XMMHMYECKOM  peakluw,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTABJIAIOIIHWEC OCHOBY JJIA
MOHUMAaHUS CYITHOCTU HAYYHOU KapTHHBI MUPA, MIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA TPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI{HOﬁ CpGI[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
ITHX 3aKOHOMEPHOCTEN;

MMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJYUYCHHWEC HOBBIX 3HAaHUU 110 XUMHU,
HEOOXoIuMBbIe Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOH, NOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHUIO M IO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPbI 310POBb:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOLLIEHUS K CBOEMY 3710POBbIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HMU, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHusT aJKOrojisi, HApPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHUS IPaBUI
0€30MacHOCTH NP OOPALEHNHN C XUMHUYECKHUMHU BELIECTBAMU B ObITY U pealbHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPaKTUYECKOMY M3Y4YeHHIO Mpodeccuil U Tpyaa pa3InyHOro poja, yBaXKeHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIIbHOCTH, B TOM YK CII€ HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHOH TPACKTOPUHU MPOJIOJIKEHUS
00pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW MpPOo(hEeCcCHOHATBLHON eATeTbHOCTH W Pa3BUTHS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B IPOPECCHOHATBHON CPe/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30pOBOro U Oe30omacHoro obpasza KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHUE LIEHHOCTH COOJIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalUsIX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, MTOJTy4aeMble IPU U3YUYCHUH XUMHH, JJIs PEeLIeHUs 3aad,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHON CPEAOM, JIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOoOJieM U MyTell MX pelieHus
MOCPEJICTBOM METOJ0B XMMHUU, FKOJIOTHYECKOTO MBIIIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJIbTaTOB BBIICNAIOT 3HAYMMBbIE JUI1 (DOPMHUPOBAHMS
MHUPOBO33PEHUST OOIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIMI, TUIOTE3a, (HakT, cucrema,
IpoIecC, KCIEPUMEHT U JIPYroe.), KOTOPbIe UCIOJb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUK U3 ATHUX MPEAMETOB (JOPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCalbHble yueOHble ACHCTBUS (IIO3HABATENIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble o0OecneunBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYIIECTBIECHUIO YUEOHO! AEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eCTBUSA

ba3oBble JJornyeckne aeiicTBUSA:

YMGHI/IFI HUCIIOJIB30BAaTh HpI/IéMI)I JIOTHYCCKOTO MBINIJICHUS HpI/I OCBOCHUHN 3HaHI/II711
PacKpbIBATh CMBICII XUMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C leyrI/IMI/I HOHHTI/I?IMI/I), HUCIIOJIB30BATh ITOHATHUA IJIA O6L$ICH€HI/I$[ OTOCIIBHBIX
(bakTOB U SBJICHUIA, BBIOUPATh OCHOBAHMS U KPUTEPHH IS KITacCU(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMHUYCCKUX peaKHHfI, yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'IeJICTBeHHI)Ie CBA3HU Memz[y O6L€KTaMI/I
U3YYEHHUS], CTPOUTH JIOTUYECKUE PACCYXKICHHsS (MHIYKTHBHBIC, JETYyKTHBHBIC, MO aHAIOTHUH),
J€JIaTh BBIBOAbBI U 3aKJIIOUYCHU S,

yMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS MOHATHS (MPEAMETHBIE M METalpeAMETHEIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEoOpa3oBbIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOI DJIEMEHTA),
XumMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOM peakluuu — TMpU pelleHuu ydeOHo-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTaBICHUN BBIABIATH U
xapaKTemeBaTL CYHIeCTBeHHI)IC HpI/ISHaKI/I H3yqaeme O6”I7€KT0B — XUMHUYECKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
HpOTI/IBOpe‘-II/ISI B H3yqaeme npoueccax U SIBJICHUAX.

ba3zoBble ucciegoBarejibckue JelcTBUS .

YMGHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KA4CCTBC I/IHCTPYMGHTa IIO3HAaHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBACMBIX cy>1<11eH1/1171;

MPUOOPETEHUE OMbITa MO TUTAHUPOBAHHIO, OPTAaHHU3AIMH U IPOBEICHUID YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIFHO TIPOTrHO3UPOBATH €ro
pe3ynbTat, (hopMyIUpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIISATh OTYET O IIPOJIeTIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
1 HOpM IIPECTABICHHUS, TTOyYaeMYI0 U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs INTEpaTypa



XHUMHYECKOTO COJICPIKaHUs, CIIPAaBOYHBIE TOCOOHS, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJBI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(MOPMAIHH H
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 337124
OIPENEIEHHOT0 THUIA, MPHOOPETCHHE OIbITa B 00JAacTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3TMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMy Tpe/cTaBICHUS
uH(pOpMAIMKM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU;

YMEHHE HCHOJb30BaTh M AHAIM3MPOBATH B Mpolecce y4eOHOH U HCCIIeAOBaTENbCKOM
NEeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUH POMBIIUICHHOCTH, CEBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIOLIeH MPUPOTHON CPE/Ibl.

KoMMmyHuKaTHBHBIE YyHUBEpPCcAIbHbIE yueOHbI€ TeiiCTBUS:

YMEHHUsS 3aJlaBaTh BONPOCH (B Xoxe muanora W (WIM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoii Tembl, (OPMYITHPOBATH CBOM MPEHJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
NPEIOKEHHOM 3a/1a4H;

YMEHHUS TIPEJICTABIATH IMOTYYCHHBIC PE3YyJIbTaThl TO3HABATEIIBHON JCSITEILHOCTA B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PE3yJIbTATOB BBIMOJHEHHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOrO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHS Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHM TO3HABATEIHLHOU U
UCCIICIOBATEIBCKON JICATEIILHOCTH TPH PEIICHHHM BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE y4déTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS TMO3WIUH (00CYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBbD», KOOPAWHAIIMS COBMECTHBIX JICHCTBHM, ONPEeIICHUEe KPUTEPHEB 110 OIEHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHBIC YHUBEpPCAJIbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CaMOCTOSITEIIBHO ONPENEIATh LEIN ACSITENbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpATh
Haubosee 3 PeKTUBHBIE CIOCOOBI pellIeHNs YUeOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBJIATh UM KOPPEKTUPOBATH MPEJIOKEHHBIN QJITOPUTM JEMCTBUI IIPU BBIITOJIHEHUH 3a1laHUI
C y4éTOM IOJIyY€HHUs HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BELIECTBAX M peaKLusX,
OLICHUBATh COOTBETCTBUE IOJyYEHHOI'O pe3yiIbTaTa 3asBJIICHHOU L(E€JIH, YMEHUE UCIIOIb30BaTh U
aHaJIU3UPOBAThH KOHTEKCTBI, IpeaJIaracMele B YCIIOBUU 3a/IaHUMN.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX peE3yJbTATOB IO OCBOCHHMIO OO0S3aTENBHOIO COJAEpIKaHUs,
YCTAaHOBJIEHHOIO JaHHOM (QenepaibHOl pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
o0yyaromyMMuUCsT Hay4yHbIE 3HAaHUS, yYMEHUS M CIOCOOBI JeHCTBUMH, cnenuduyeckue s
npeaMeTHol oOnactu «XHUMHA», BHUIBl AESITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnH, TPeoOdpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xonmy obydenusi B 8 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

e PpacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XMMHUYECKHM
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJWYEeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYeCKast
peakuus, KiIacCU(pHUKAIMg pPEaKLUUi: peakiMM COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMelIeHMs], peakIui 00MeHa, SK30- M IHIOTEPMUYECKUE PEaKUu, TEIUIOBON 3 (deKT peakuuu,



AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HENOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLeHTHAs! KOHIIEHTpAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX IOHATHM M NPUMEHATH ITH
MOHSITHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIlCHU;

e  HCIOJB30BATh XUMHUYECKYIO CUMBOJIUKY JUIS COCTaBJICHUS (POPMYJI BEIIECTB U YPaBHEHUI
XUMHUYECKHUX PEaKIIHii;

e ONpEAETATh BAJCHTHOCTh AaTOMOB D3JIEMEHTOB B OHMHAPHBIX COCAMHEHUSX, CTENCHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIICKHOCTh BEUIECTB K ONPeAeIEHHOMY
KJIACCy COeAMHCHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBs3U (KOBAJICHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpsiBaTh cmbici Ilepuoamueckoro 3akona [I. W. MenpaeneeBa: IeMOHCTPUPOBATH
MOHMMAaHUE MEPHOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoaunueckoii cucTeMe, 3aKOHOB COXPAHEHHUsI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJICKYJISIPHOTO YUYCHHsI, 3aKOHAa ABOTaJipo;

e ONKCHIBATh M XapaKTepH30BaTh TabmuuHyro ¢opmy Ileproamueckoil cuCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3Nnyarh MOHATHS «IJIaBHas MOArpymna (A-rpynmna)» U «mnobodHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerorcs B tabnuue «llepuoanueckas cucrtema xumuueckux snemeHToB J[. M. MenneneeBa» ¢
YHUCIJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps Aapa,
oO11ee YUCII0 SJIEKTPOHOB U PaCHpeIeICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

e KiIacCH(PpUIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XMMHUYECKHE
peaxiuu (1o YUCIy U COCTAaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3D (deKTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHUE MPUMEPAMU MOJEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

e TPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHUSI XUMUYECKHX MTPEBPALLIEHUH B Pa3IMUHBIX YCIOBUSIX;

e  BBIUUCIIATH OTHOCHUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChbl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTA 10 (popMyJie COeIMHEHNSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUY;

e TPUMEHSATH OCHOBHBIE ONEpPAIMU MBICIUTEIBHON JESATENIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, O0000IIeHHe, CHUCTEeMAaTU3alUI0, KIACCU(UKALMIO, BBIIBICHUE MPUUYUHHO--
CJIEICTBEHHBIX CBS3€M — JUIsl U3yUYEHHUsI CBOMCTB BELIECTB U XMMHUECKUX PEAKIIN, €CTeCTBEHHO-
Hay4YHbIE METO/bl IO3HAHUS — HAONIOJCHUE, W3MEpEeHHUe, MOJAEIUPOBAHUE, HKCHEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e cJEIOBaTh NpaBWIaM IMOJb30BaHMUA XMMHUYECKOH mocyao U Jab0opaTOpPHBIM
000py0BaHKEM, a TAKKE MTPABHIJIaM OOpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHUIO M COOUpPaHUIO
ra3zo000pa3HbIX BEHIECTB (BOJAOPOAA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OINpPEACIEHHON
MaccoBOM JI0JIeM PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb W TMPOBOJUTH XHUMHUYECKHE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C IMOMOIIBIO MHIUKATOPOB
(maxmyc, Gpenondranent, METHIOPAHX U IPYTHE).

K koniy oOyuenus B 9 kjacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

. pacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMHUUECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeakKlMs, XUMHYecKas CBS3b,
TETUIOBON A(PPEKT peakiiu, MOJIb, MOJISIPHBII 00BEM, pacTBOp, PIEKTPOJIUTHI, HEITEKTPOIHUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKIINHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHUCJIUTEb, BOCCTAHOBUTEJb, OKHCIEHHE M BOCCTAaHOBIEHHE, aJUIOTPONUs, amM(pOTEpPHOCTH,



XUMHUYECKasi CBs3b (KOBaJEeHTHAs, HWOHHAs, METaJuIM4yecKas), KpHCTaJUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUUH, IPEAEIbHO OIyCTUMAas
koH1eHTpauus [1JIK BemecTsa;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHATD 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MIPEBPAICHU;

. UCTIOJIb30BaTh XUMHUYECKYI0O CHMBOJMKY JUISI COCTaBJICHUS (DOpPMyIN BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

. ONpEAEATh BAJIEHTHOCTb U CTENEHb OKUCIEHHS XUMHUYECKHX D3JIEMEHTOB B
COEIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIaccy
COeMHEHUH 1Mo GopMyrnaM, BUJ XUMHUYECKON CBS3U (KOBAJCHTHAs, MOHHAs, METaNIN4YeCcKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]l HIOHA [0 XUMUYECKOH (hopMyIie, XapaKTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHMM, THUI KPUCTAUIMYECKOW PpEIIETKM KOHKPETHOIO
BEILIECTBA;

. packpbiBaTh  cmbicit  Ilepuoamueckoro  3akona [[.  W. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUChIBAaTh M XapaKTepu3oBaTh TaOIuMuHyl0 (Qopmy
[Teproanueckoit cuCTEMbI XUMUYECKUX 3JIEMEHTOB: PAa3INyaTh OHIATHS «IJ1aBHas noArpynna (A-
rpynna)» u «mnobounas noarpymnmna (b-rpymnma)», manbie W OOJbIIME MEPHOJbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B IEPUOINYECKON TabIUIE, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsll Aapa, oOliee YUCIo 3JIEKTPOHOB U
pacrpeielieHle UuX IO JEKTPOHHBIM CJI0sIM), OOBACHITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCJIMHEHUH B IpelejaX MaJbIX MEPUOJOB U TIIABHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX ATOMOB;

. KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHThI, HEOpPraHWYEeCKUE BEIIECTBA,
XUMHUUYECKHE peakuu (110 YUCIy M COCTaBy yYacTBYIOLIMX B PEAKIMM BELIECTB, I10 TEINIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHCHIBATh) OOIIME W CICHH(PUICCKHE XUMUICCKUE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asl OMMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIN;

. COCTAaBJIATh YPABHEHMSI DIIEKTPOJUTHUYECKON IUCCOLMALNN KHUCIOT, LIEJIOUYed U
coJiel, MOJHbIE M COKpAIIEHHbIE YpaBHEHMsI peakluii MOHHOro oOME€Ha, YpaBHEHUS DPEaKIIHii,
MOATBEP)KJAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMM PA3JIMUHBIX
KJIACCOB;

. pacKkpbIBaTh CYIIHOCTb OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INUHbIX YCIOBUSX;

. BBIUNCIIATh OTHOCUTENIBHYKO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA 0 (popMyJie COeIMHEHNUsI, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

. coOnroAaTh MpaBUiia MOJB30BAHUSA XUMHUYECKOW IOCYJI0M M J1abopaTOPHBIM
000py/I0BaHUEM, a TAKXKe MpaBUiIa OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUAMU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHMUYECKHUX OIBITOB MO TMOJYYEHHUI0 M COOHpaHUIo
ra3o00pa3HbIX BEUIECTB (aAMMHUaKa M YTIEKUCIOro rasa);

. MPOBOAMTh pEAKLMH, MOJITBEPKIAIONINEe KadeCTBEHHBIN COCTaB pa3IMYHbIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM IMyTEM XJIOPUA-, OpOMHUI-, MOIUA-, KapOoHaT-, ¢docdar-,
CWJIMKAT-, CyJb(aT-, THMIPOKCHA-UOHBI, KATHOHbI aMMOHHS M HOHBI HM3yUYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILIECTB;

. MIPUMEHSTh OCHOBHBIE ONIEPALIUU MBICIIUTEIHHON IEATEIbHOCTH — aHAJIU3 ¥ CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO, BBISIBICHUE MPUUYNHHO-CIICACTBEHHBIX CBS3€H — IS
M3YYEHHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIINil, €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHE

[Tpenmer XUMUS

Knacc

8

KonnuecTBo yacos

Bcero

[11aHOBBIX KOHTPOJBHBIX YPOKOB 4, MPaKTHUECKHUX padoT 5 u.;

64 uvac; B Hegemo 2 Jac.

VYyeonuk: Xumus 8, [ E.Pynsuruc, @.I.Denpaman, [Ipocsemenue, 2018.
(Ha3BaHme, aBTOP, U3ATEIHCTBO, TOJ H3IAHHUS yIeOHNKA)

HCOPTaHNUYCCKUX

COeIMHEHUN

[I/m | HaumenoBanwue pazaenoB u | KomudyecTBo yacoB DJEeKTPOHHEIE
Ne | Tem nporpaMMsbl Bcero KourpobHble | Ipaktuueckue | (upossie)
paGoThI paGoThbI o0pa3oBaTenbHbIE
PECYPCHI
Paznen 1. IlepBonayanbHblie XUuMHYeCKHe NOHATHSA. 204.
1.1. | Xumusg-saxkHas o0J1acThb 5 2
€CTCCTBO3HAHUS U
MPaKTUYECKOU
JIeATECIILHOCTH YEJIOBEKaA.
1.2. | BemecTBa U XUMHUYECKHE 15 1
peaKIu
Pa3znen 2. BakHeiilme npeacraBuTe M HeOpraHmyeckux Bemectn. 30 u
2.1 | Bo3ayx. Kucnopon. 6
ITousiTie 00 OKCHaX.
2.2. | Bogopon. [lonsarue o 8 1
KUCJIOTAaX M COJISIX.
2.3. | Bona. PactBopsl. [lonatue | 5 1 1
00 OCHOBaHHUSIX.
2.4. | OCHOBHBIE KJIACCHI 11 1 1

Pa3nen 3. [lepuoauueckuii 3axon u [leprnoauyeckas cucteMa XMuMHYECKHX YJIEMEHTOB
JA.A. Menneneea. Ctpoenne arToM0B. XuUMHYeCKasi CBSA3b. OKMCIUTEIBbHO-
BOCCTAHOBHTEJIbHbIE peakium. 15 4.

3.1.

Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHX AJIEMEHTOB
J.N. Menneneena.
CrtpoeHue aTOMOB.

7

3.2.

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE

PCaKIUH.

00111

€€ KOJIMYCCTBO 4aCOB I10

porpaMme

68




TEMATHYECKOE IINTAHUPOBAHME

[Tpenmer XUMUA

Knacc 9

VYuurens: [{pipenona P.B.

KoanuecTBo yacoB

Bcero 64 yac; B Hegenmo 2 4Jac.

[11aHOBBIX KOHTPOJIBHBIX YPOKOB 4, TPaKTUYECKHUX PaboT 7 4.;

Yueonuk Xumus 9, I.E.Pymsutuc, @.I.®enpaman, 2lIpocsemenune, 2017.
(Ha3BaHHKE, aBTOP, U3ATEIBCTBO, TO M3TaHUs YICOHHUKA)

[T/m | HammenoBanue pasznenoB u | KonmuecTBo yacoB OJIEKTPOHHBIE
Ne | Tem nporpaMmsl Bcero KouTpoubhble | paktuueckue | (HppoBsie)
pa6oTkI pa6oTbI 00pa3oBaTEIbHBIE
pecypchl
Pa3znein 1. BemecTBo n xXummnyeckne peakuuu. 17 4.
1.1. | IloBTOpeHue u yrayonenue | S 1
3HaHUU OCHOBHBIX
pa3zenoB Kypca XUMHH §
KJiacca.
1.2. | OcHoBHBIC 4
3aKOHOMEPHOCTH
XMMHYECKHX PEAKIUM.
1.3. | DnexTponuTHUECKas 8 1 1
auccouranus. XUMUYECKUe
pEaKIuu B pacTBOPE.
Pa3nen 2. Hemera/uibl M MX coeMHEeHHs. 25 4
2.1 | OOGmiast xapaKTepuCTHKa 4 1
aneMeHToB VIIA-rpynmsbl.
["ajioreHsl.
2.2. | OOmras xapakTepuCTHKa 6
sneMeHToB VIA-rpynmsl.
Cepa u ee COeIUHEHHS.
2.3. | OGmast xapaKTepuCTHKA 7 1
a11eMeHTOB V A-Tpynibl.
A3or, pochop u ux
COEIMHEHUSI.
2.4. | OOu1as xapakTepucTHKa 8 1 2
aneMeHToB |V A-rpynmnsl.
VYrnepoa v KpeMHUH, U UX
COCTMHEHHUSI.
Paszgen 3. MeraJLiibel 4 UX coegnHenus. 20 4.
3.1. | OOurwme cBoiicTBa MeTaiioB | 4
3.2. | Baxueiimue Metamisl v ux | 16 1 2
COCTMHECHUS
Pa3nen 4. Xumus u okpy:kawuias cpeaa 4 4.
4.1. | BemrecTBa U MaTepuaibl B 3
JKU3HU YEJIOBEKA.
PezepBHOE Bpemst 3
OO0111e€e KOJIMYECTBO YacoB 110 68 4 7
nporpamme




ITOYPOYHBIE IIVIAHBI

8 KJIACC.

I/ | Tema ypoka KonmaecTBo yacos Jara DIIeKTpOHHBIC

ul Bcero | Kourpo | Ilpakt | u3yue | mudposble

No JILHBIC yeckue | HUS o0pa3oBarelbHEIC

pabotel | paboTHI pecypcel

1 [Ipeamet xumun. Pois 1 bubmmorexa [IOK
XUMHUH B )KU3HU YEJIOBEKA. https://m.edsoo.ru/ff0d
TeJla ¥ BEIIECTRA. 210c

2 ITonsitue o meromgax 1 bubanoreka [IOK
TTO3HAHUS XUMUH https://m.edsoo.ru/ff0d

210c

3 [IpakTrueckas padora Nel. 1 1 bubmmoreka [JOK
«IIpaBmita paboTHI B https://m.edsoo.ru/ff0d
1abopaTOPUH U TIPUEMBI 210c
oOpalieHus ¢ J1abopaTopHBIM
000pyIOBaHHEMY.

4 YucThie BemecTBa U CMECH. 1 Bubmuoreka IIOK
Crioco0sI pa3ieneHus https://m.edsoo.ru/ff0d
cMmecei. 210c

5 [IpakTrueckas padora Ne2, 1 1 bubmuoreka [JOK
«Paznenenne cmeceit (Ha https://m.edsoo.ru/ff0d
MIpUMEpe OUUCTKU 210c
TIOBAPEHHOMN COJH)».

6 ATOMBI ¥ MOITEKYJTBI 1 bubmoreka [JOK
https://m.edsoo.ru/ff0d
210c

7 XHUMUYECKUE DIEMEHTHI. 1 bubanoreka [IOK
3HAKH (CHMBOJIBI) https://m.edsoo.ru/ff0d
XUMHUYECKUX HJIEMEHTOB. 210c

8 [IpocTsie U clIOXKHBIE 1 bubnuoreka [JOK
BEIICCTBA https://m.edsoo.ru/ff0d

210c

9 ATOMHO-MOJEKYJISIPHOE bubnmnorexa LIOK
yueHHe https://m.edsoo.ru/ff0d

210c

10 | 3aKoH MOCTOSHCTBA COCTaBa 1 bubmnorexa [IOK
BEIICCTB. XUMHUECKast https://m.edsoo.ru/ff0d
¢dhopmyna. BajieHTHOCTb 210c
XMMHYECKHX JIEMEHTOB.

11 | OTHOCUTENBbHAs aTOMHAs 1 bubmmorexa [IOK
Macca. OTHOCcHUTEeIbHAs https://m.edsoo.ru/ff0d
MOJICKYJISIpHASI Macca. 210c

12 | MaccoBas mons 1 bubanorexa [IOK
XMMHYECKOTO 3JIEMEHTa B https://m.edsoo.ru/ff0d
COEJIMHEHUH. 210c

13 | KomnuecTBo BemecTra. 1 bubmmoreka [JOK
MOJIb. MOJISIpHAst Macca https://m.edsoo.ru/ff0d

210c

14 | ®usndeckre M XUMHUYECKHE 1 bubmoreka IIOK
SIBIICHUS. XUMHYECKast https://m.edsoo.ru/ff0d
peaxkuus 210c

15 | Ilpu3Haku u yciaoBus 1 bubmmoreka [IOK
XUMUYECKHUX PEaKIHi https://m.edsoo.ru/ff0d

210c




16 | 3akoH coxpaHEHHS MacChl bubmmoteka [JOK
BeIICCTB. XUMUYECKHUE https://m.edsoo.ru/ff0d
ypaBHEHHUS. 210c

17 | BplunuciaeHus KOJIUYeCTBa, bubanoreka [IOK
MacChl BEIIECTBA 110 https://m.edsoo.ru/ff0d
YPaBHEHUSAM XUMHYECKUX 210c
peaxkumit

18 | Knaccuduxanus Bubnmmorexa LIOK
XUMHYICCKHAX PEAKITAH https://m.edsoo.ru/ff0d
(coemuHeHus, Pa3IOKCHHUS, 210c
3aMelIeHusl, 00MeHa)

19 | M.B. JIoMOHOCOB — y4eHBII Bubnmmorexa LIOK
— DHITUKJIOTICTHCT. https://m.edsoo.ru/ff0d
O600menue u 210c
crcTeMaTu3alys 3HaHHH.

20 | KonTpoasHas padora Ne 1 mo bubmmorexa [IOK
Teme «BemecTBa n https://m.edsoo.ru/ff0d
XUMHUYECKHE PEAKITIM. 210c

21 | Bo3ayx-cMech ra3oB. COCTaB Bbubnmmorexa LIOK
BO3/yXa. KACIOPOM — https://m.edsoo.ru/ff0d
3JIEMEHT U MPOCTOE 210c
BeniecTBo. O30H.

22 | ®Ou3nYecKre U XUMHYECKHE bubanoreka [IOK
CBOWCTBa KHCIOpONa https://m.edsoo.ru/ff0d
(peaxiuu OKUCICHHUS U 210c
ropenust). [Toustue 06
OKCHJAX.

23 | CriocoOBI TOTyUYeHUS bubmoreka [JOK
KHCJIOpO/a B J1a0OpaToOpHUu U https://m.edsoo.ru/ff0d
TIPOMBILIUIEHHOCTH. 210c
PUMEHEHUE KUCIOPOosa.

24 | TeruoBoii a3 ekt bubnmnorexa LIOK
XAUMHUYECKOU peaKIuH, https://m.edsoo.ru/ff0d
MIOHSITHE O 210c
TEPMOXUMUYECKUX
peaKIusx, 9K30- 1
9HJIOTEPMHUYECKUX PEAKIIUSIX.

25 | TormnwBo: HEQTH, YToib, bubnmnorexa LIOK
MeTaH). 3arpsa3HeHne https://m.edsoo.ru/ff0d
BO3/1yXa, CIIOCOOBI €T0 210c
PEAOTBPAILECHHSL.

26 | IIpaktuueckas pabora Ne3 bubnmnorexa LIOK
o Teme «[lonmydenue u https://m.edsoo.ru/ff0d
cobupanue KUcIoposa, 210c
W3yYEHHE €TO CBOHCTBY.

27 | Bogopon -3JIeMEHT U bubmmoreka [JOK
MPOCTOE BEUIECTBO. https://m.edsoo.ru/ff0d
HaXOKJCHHUE B IPUPOAE 210c

28 | ®uszmyecKue U XuMHYECKUe bubanoreka [IOK
CBOHCTBa BOAOPOJIA. https://m.edsoo.ru/ff0d
[Ipumenenune Bogopoaa 210c

29 | IloHATHE O KHUCIOTAaX U CONAX bubmoreka IIOK

https://m.edsoo.ru/ff0d
210c

30 | CnocoOslI MOTyIeHIs bubmmoreka [JOK

BOJOPO/Ia B J1abOpaTopuu




https://m.edsoo.ru/ff0d
210c

31 | IIpaxtudeckas pabota Ned bubmmorexa [IOK
o teme «Ilomydyenue u https://m.edsoo.ru/ff0d
cobupaHue BOIopona, 210c
HU3YUYEHHE €r0 CBOMCTBY.

32 | MonsipHslii 00b€M ra3oB. Bubnmmorexa LIOK
3axoH ABorapo. https://m.edsoo.ru/ff0d

210c

33 | BeluucieHune o0beMa, bubmmoreka IIOK
KOJIUYECTBAa BEIIECTBA r'a3a https://m.edsoo.ru/ff0d
10 €70 U3BECTHOMY 210c
KOJTMYECTBY BEIIECTBA WIIH
00beMy.

34. | Brruucnenue o0beMOB ra3oB bubmmoreka [JOK
10 YPaBHEHHUIO PEAKIINH Ha https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 00BEMHBIX 210c
OTHOUIEHUH ra3oB.

35. | ®usnuecKkue U XUMUYECKHE bubmuoreka [JOK
CBOCTBa BOJIBI. https://m.edsoo.ru/ff0d

210c

36. | CocraB ocHoBanuii. [lonsitue bubmuoreka [JOK
00 MHIHMKATOpaXx. https://m.edsoo.ru/ff0d

210c

37. | Bona kak pacTBOpUTEIb. bubmorexa [JOK
Hacwimennsie u https://m.edsoo.ru/ff0d
HEHACBIIICHHBIE PACTBOPBL. 210c
MaccoBast 10151 BEIIECTBA B
pacTBope.

38. | IIpaktuueckas padbota NeS5 bubmuoreka [JOK
o Teme «I[Ipuroropnenue https://m.edsoo.ru/ff0d
pPacTBOPOB C ONPEAEIICHHON 210c
MacCoOBOH ol
PacCTBOPEHHOTO BEIECTBAY.

39. | KontponbHas padota Ne2 mo bubnmnorexa LIOK
teme «Kucmopon. Bomopon. https://m.edsoo.ru/ff0d
Bonay. 210c

40. | Oxcuabl: cocTas, Bubmuoreka IIOK
KJIACCU(pUKAITHS, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa. 210c

41. | IlomyueHue m XUMHIECKIE bubnuoreka [JOK
CBOWCTBAa KUCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX ¥ aM()OTEPHBIX 210c
OKCHJIOB.

42. | OcHOBaHUSA: COCTaB, bubmmoreka [JOK
Kiaccuukanys, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa. 210c

43 | IlomyueHue U XUMHIECKIE bubmmorexa [JOK
CBOWCTBa OCHOBaHHA. https://m.edsoo.ru/ff0d

210c

44, | Kucnotsr: cocras, bubmmoreka [JOK
KiaccupuKarms, https://m.edsoo.ru/ff0d
HOMEHKJIATypa. 210c

45. | IlonyuyeHue U XUMUYECKUE bubmoreka [JOK
CBOMCTBA KUCJIOT. https://m.edsoo.ru/ff0d

210c¢




46. | Comu (cpenHue): bubmmoteka [JOK
HOMEHKJIATypa, CIIOCOObI https://m.edsoo.ru/ff0d
MOJTyYEHUs], XUMHUECKHE 210c
CBOMCTBA.

47. | Ilpaktuueckas padora Ne6. bubmmorexa [IOK
Pemenne https://m.edsoo.ru/ff0d
3KCIIEPUMEHTAbHBIX 3a]a4 210c
o teme «IIpuroroBnenue
PacTBOPOB C OTIPeIeTICHHON
MacCOBOH oyen
PacTBOPEHHOTO BEILIECTBAY.

48. | I'enerndeckas CBSA3b MEXKITY bubmmoreka [JOK
KJIacCaMH HEOPTraHWIECKHUX https://m.edsoo.ru/ff0d
COECIMHECHUM. 210c

49. | O6oOmeHue n bubmmoreka [JOK
CHUCTEMaTH3aITNs 3HAHHMH. https://m.edsoo.ru/ff0d

210c

50. | KontponsHas padora Ne3 mo bubmuoreka [JOK
TeMe «OCHOBHBIE KJTaCChI https://m.edsoo.ru/ff0d
HEOPraHUYEeCKHUX 210c
COECIMHECHUID).

51. | [lepBble MOMBITKA bubmuoreka [JOK
KJIACCU(UKAIINH XUMIIECKAX https://m.edsoo.ru/ff0d
3JIIEMEHTOB. IOHITHE O 210c
IPYIIE CXOAHBIX 2JIEMEHTOB
AN .Meunneneena.

52. | llepuoguueckuii 3aK0H U bubmorexa [JOK
[lepronnyeckas cucrema https://m.edsoo.ru/ff0d
XUMUYECKHUX DIIEMEHTOB 210c
J.1.MeHnneneena.

53. | llepuonsl, rpynmsl, bubnmnorexa LIOK
MOATPYTIIEL. https://m.edsoo.ru/ff0d

210c

54. | Crpoenue atoma. CocTtas bubnmnorexa LIOK
aTOMHBIX siiep. M3oTorbl. https://m.edsoo.ru/ff0d

210c

55. | CrpoeHue >MeKTPOHHBIX bubnuoreka [JOK
000II0YEeK aTOMOB 3JIEMEHTOB https://m.edsoo.ru/ff0d
[Tepuoguueckoii cucTeMbl 210c
XAMHYECKHX JIEMEHTOB
J.11.MeHnneneena.

56. | XapakrepucTuka bubnmnorexa LIOK
XUMHYECKOTO 3JIEMEHTA 110 https://m.edsoo.ru/ff0d
€ro0 II0JIOKEHUIO B 210c
[lepnoanyeckoit cucremMsbl
XMUMUYECKHX 3JIEMEHTOB
AN .Meunneneena.

57. | 3nauenue lleproamaeckoro bubmmoreka [JOK
3aKOHA JIJIsl Pa3BUTHUS HAYKU https://m.edsoo.ru/ff0d
u npaktuky. J{.H. 210c
MeneneeB — y4EHbIH,

Me1aror ¥ rpakKaaHuH.

58. | DneKTpooTpULATETEHOCTh bubmoreka [IOK
aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d
JJIIEMEHTOB. 210c




59. | Nonnas xuMmuueckas CBsI3b. 1 bubmmoteka [JOK
https://m.edsoo.ru/ff0d
210c

60. | KoBanentnas momnsipHast 1 bubmoreka [JOK

XUMHICCKas CBS3b. https://m.edsoo.ru/ff0d
210c

61. | KoBanenrnas HemomisipHas 1 bubmmoreka [JOK

XUMHYECKas CBA3b https://m.edsoo.ru/ff0d
210c

62. | CrerneHb OKHCIICHHS. 1 bubmmoreka IIOK
https://m.edsoo.ru/ff0d
210c

63. | OKuCIUTEILHO- 1 bubmmoreka IIOK

BOCCTaHOBUTEJILHBIC https://m.edsoo.ru/ff0d
peaKLuH. 210c

64. | Okucnurenu u 1 Bubauorexa HOK

BOCCTaHOBHUTEIIH. https://m.edsoo.ru/ff0
d210c¢
65. | KontpomnbHas pabora Ned mo | 1 bubmuoreka [IOK
Teme «CTpoeHne aroma. https://m.edsoo.ru/ff0d
XUMHYECKAasl CBSI3hY. 210c

66. | Pe3epBHBII yPOK. 1 bubmuoreka [JOK
Cucremarusanus u https://m.edsoo.ru/ff0d
00001IeHre 3HaHUH. 210c

67. | PesepBHBIN YPOK. 1 bubmmoreka [JOK

Cucremarusanus u https://m.edsoo.ru/ff0d
00001IIeHIE 3HAHUH. 210c¢

68. | PesepBHBIH YpOK. 1 bubmorexa [JOK

Cucremarnzanus u https://m.edsoo.ru/ff0d
00001IIeH1E 3HAHUH. 210c¢

O01mee KOJIMYECTBO YACOB MO 68

nporpaMmme:




ITOYPOYHBLIE IIVTAHBI.

9 KJIACC.

I/ | Tema ypoka KonuuecTBo yacon Hara ONEKTPOHHBIE

ul Bcero | Kourpo | Ilpakt | u3yue | mudposble

Ne JIEHBIC yeckne | HUA oOpa3oBaresbHbIe

paboTel | paboThI pecypchl

1 ITepunonudeckuii 3aK0H U 1 Bubnmmorexa LIOK
[Tepnomnyeckas cucreMa https://m.edsoo.ru/ff0d
XUMUYECKUX DIIEMEHTOB 210c
AN .Meunneneena.

2 3aKOHOMEPHOCTH U3MECHEHHS | 1 bubmmorexa [IOK
CBOMCTB XMMHYECKHUX https://m.edsoo.ru/ff0d
3JIEMEHTOB MEPBBIX TPEX 210c
MEPUOAOB.

3 Kiraccudukarus u 1 bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d
HEOPraHWYECKHUX BEIICCTB. 210c

4 Buapl xumudeckoit CBA3M 1 1 bubanoreka [IOK
THUTTBI KPUCTAILTUIECKIX https://m.edsoo.ru/ff0d
pEIIETOK. 210c

5 KontponwHast padora Nel. mo | 1 1 bubmuoreka [JOK
teme «lloBTOpeHue u https://m.edsoo.ru/ff0d
yrryOseHne 3HaHUH 210c
OCHOBHBIX Pa3/IeiioB Kypca 8§

KJIaccay.

6 Knaccudukarms 1 bubmorexa [JOK
XUMHYECKHUX PEaKInii 1o https://m.edsoo.ru/ff0d
Pa3IMYHBIM [TPU3HAKAM. 210c

7 ITonsTue o ckopoctu 1 bubmuoreka [JOK
XUMHYECKON PEaAKIIHH. https://m.edsoo.ru/ff0d
IToHsiTHE O TOMOTEHHBIX U 210c
TeTEPOreHHBIX PEaKIHsIX.

8 IlonsTHE 0 XMMHUYECKOM 1 bubmmorexa [IOK
paBHOBecun. DakTOPHI, https://m.edsoo.ru/ff0d
BIIUSIIOIINE HA CKOPOCTD 210c
XUMUYECKOH PEaKLUy U
TMTOJIOKEHHE XUMHUYECKOTO
paBHOBECHSL.

9 OKHCIUTETHHO- 1 bubnuoreka [JOK
BOCCTaHOBHTEIIHHBIE https://m.edsoo.ru/ff0d
peaKIuu. 210c

10 | Teopus smekTpomuTudeckon | 1 bubnuoreka [JOK
muccoruaru. Cina0blie u https://m.edsoo.ru/ff0d
CUJIbHBIE IEKTPOJIUTHL. 210c

11 | MoHHBIEe ypaBHEHUS 1 bubnmorexa LIOK
peaxiui. https://m.edsoo.ru/ff0d

210c

12 | Xumuueckue cBoicTBa coyieit | 1 bubanorexa [IOK
B CBETE NpeACTaBIeHHUN 00 https://m.edsoo.ru/ff0d
BIEKTPOJIUTUUECKOI 210c
JMCCOLMAIIH.

13 | XuMuueckue CBOMCTBa 1 bubanorexa [IOK
KHCJIOT U OCHOBaHHH B CBETE https://m.edsoo.ru/ff0d
MIpeICTaBlIeHUH 00 210c
ANEKTPOITUTUIECKOM
JMCCOLMAIH.




14 | TlonsATHE O TUAPOIU3E CONEH. Bbubnmnorexa LIOK
https://m.edsoo.ru/ff0d
210c

15 | Cucremaruzamus u bubmoreka [JOK
00001IeHIE 3HAHUI https://m.edsoo.ru/ff0d

210c

16 | Ilpaktuueckas padora No2. Bubnmmorexa LIOK
«Pemenue https://m.edsoo.ru/ff0d
AKCITEPUMEHTATBHBIX 3a71aw». 210c

17 | KoaTrpomnpHas padora Ne2 o bubmmorexa [IOK
TeMe «DNEKTPOTUTHYCCKAs https://m.edsoo.ru/ff0d
nuccouuanus. XUMU4YECKHUE 210c
pPEaKIru B paCTBOPAx».

18 | OOGmias xapakTeprCTHKA bubmmorexa [IOK
raJIOreHOB. XUMUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBa Ha MpuUMepe Xjopa. 210c

19 | Xnopoomopon. ConsiHast bubmorexa [JOK
KHCJIOTa, XHMUYCCKHUE https://m.edsoo.ru/ff0d
CBOICTBA, MOIYUYCHHUE, 210c
MIPUMEHEHHE.

20 | Ilpaktuyeckas pabora Ne2 bubmmoreka [JOK
o «ITonmyyenue consHON https://m.edsoo.ru/ff0d
KHUCIIOTBI U U3yYEHHUE €T0 210c
CBOMCTB.

21 | BpluucieHus 0O ypaBHEHHUSIM bubmorexa [JOK
XAUMUYECKHUX PEaKIHid, €CIIH https://m.edsoo.ru/ff0d
OJIMH U3 PEarcHTOB JaH B 210c
M30BITKE.

22 | OOmas xapakTeprcTuKa Bbubnmorexa LIOK
aneMeHToB VIA-rpymnmesl. https://m.edsoo.ru/ff0d

210c

23 AnnoTporHbie MOTU(pUKAITII Bubmuoreka IIOK
cepbl. Haxoxnenue cepbl u https://m.edsoo.ru/ff0d
€€ COEJJMHEHUI B IPUPOJIE. 210c
Xumudeckue u (hpu3ndecKre
CBOMCTBA CEPBL.

24 | CepoBoaopo, CTPOCHHUE, bubnuoreka [JOK
XUMHUYECKHE U PUINIECKUE https://m.edsoo.ru/ff0d
CBOMCTBA. 210c

25 | Okcunebl cepol. CepHast bubnuoreka [JOK
KHCJIOTa, XAMUYECKHUE U https://m.edsoo.ru/ff0d
(hm3nyeckue CBONCTBRA, 210c
MIPUMEHEHHE.

26 | X"MHYECKHUE PEaKITHH, bu6mmoreka IIOK
JIS)KAIIUE B OCHOBE https://m.edsoo.ru/ff0d
MPOMBIILIEHHOTO crocoda 210c
MOJYYEHUS] CEPHOI KHCIIOTHI.

XUMUYECKOE 3arpsA3HEHNE
OKPYXaIOLIEH Cpelbl
COCAMHEHHSIMHU CEPBHI.

27 | BelunciieHne MaccoBOM T0IH bubmoreka IIOK
BBIXOJIa MIPOIYKTA PEaKIIHH. https://m.edsoo.ru/ff0d

210c

28 | OOmas xapakTepucTUKa bubnmorexa LIOK
3JIEMEHTOB V A-rpyImiibl. https://m.edsoo.ru/ff0d
A30T, pacIpoCTpaHEHHE B 210c




npupose, pusndeckue u
XUMHUYECKHE CBOMCTBA.

29 | AMMuak, ero GU3NIECKHE U bubmmorexa [IOK
XUMHYCCKHUE CBOWCTBA, https://m.edsoo.ru/ff0d
MOJTyYeHUE U TPUMEHEHHeE. 210c

30 | [Ipaxrtuueckas padora Ne3 bubmmorexa [IOK
o Teme «Ilomydenue u https://m.edsoo.ru/ff0d
aMMHaKa 1 U3yuyeHHUe ero 210c
CBOMCTBY.

31 | AzoTHas KHCJIOTa, €€ bubmmoreka IIOK
¢$u3nuecKkrue 1 XUMUYeCKHe https://m.edsoo.ru/ff0d
CBONCTBa 210c

32 | Ucrmonp30Banme HUTPATOB U bubmmorexa [IOK
coJleif aMMOHUS B KaueCTBE https://m.edsoo.ru/ff0d
MUHEpaJIbHBIX YI0OpEeHUH. 210c
XUMUYECKOE 3arpsA3HEHUE
OKpYXarloLEeH cpeapl
COCAMHEHHSIMU a30Ta.

33 | ®ocdop. Oxcun dochopa bubmuoreka [JOK
(V) u docdopnas xucnora, https://m.edsoo.ru/ff0d
(m3nyecKre 1 XUMHUIECKIE 210c
CBOMCTBA, MOJYUEHHUE.

34. | Ucnonbk3zoBanue pocdaros u bubmuoreka [JOK
B Ka4eCTBE MUHEPATbHBIX https://m.edsoo.ru/ff0d
ynoOpeHuit. 3arpsa3HeHue 210c
OKpY’KaroIllEeN Cpeabl
docdaramm.

35. | Ymepon, pacupocTpaHEeHUE B bubmoreka [JOK
npupoze, Guzndeckue u https://m.edsoo.ru/ff0d
XUMUYECKHE CBOMCTBA. 210c

36. | Okcunel yrepona, ux Bubmuoreka IIOK
(m3nyecKre U XUMUIECKHE https://m.edsoo.ru/ff0d
CBOMCTBA. DKOIOTHYECKHE 210c
MPOOJIeMbI, CBSI3aHHBIC C
okcuioM yriepona (IV).

37. | YronpHas KUCJIOTA U €€ COJIH. bubnuoreka [JOK
https://m.edsoo.ru/ff0d
210c¢

38. | Ilpaktuueckas padora Ne4d bubnmnorexa LIOK
o teme «[lomydenue https://m.edsoo.ru/ff0d
VIJIEKUCIIOTO Ta3a. 210c
KauecTBeHHas peakius Ha
KapOOHAT-HOHY.

39. | [lepBoHaua bHBIC TOHSITHUS bubmmoreka [JOK
00 OpraHn4YecKux https://m.edsoo.ru/ff0d
BEILIECTBAX, KaK 210c
COCJIMHEHMSIX YIIIEpoJia.

40. | Kpemawuii 1 ero COeTMHECHHUS. bubmmorexa [JOK
https://m.edsoo.ru/ff0d
210c

41. | Ilpaktuueckas pabota Ne5 bubmmoreka [IOK
Perienue https://m.edsoo.ru/ff0d
JKCHEPUMEHTAIIBHBIX 33134 210c

o teMe «Baxuenime
HEMETAJUILI U UX
COCIUHEHUS.




42. | KonTtponbHas pabora Ne3 mo bubmmoteka [JOK
TeMe «Bakuefime https://m.edsoo.ru/ff0d
HEMETAaJUIbl U X 210c
COCITUHCHHUS.

43 | OOmas XapaKTepuCTHKa bubmmorexa [IOK
XUMHYICCKHAX DIIEMCHTOB- https://m.edsoo.ru/ff0d
MeTaioB. Meraymnueckas 210c
CBSI3b, METAJLITMYECKAsT
KpUCTAIIMYECKas pereTKa.
®uznyecKue CBOMCTBA
METaJIJIOB.

44. | XUMHYEeCKUE CBOHCTBA bubmmoreka IIOK
METaJIJIOB. https://m.edsoo.ru/ff0d
OAEKTPOXUMHUUECKUN PsIlt 210c
HaNPsHKCHUA METaJIJIOB.,

45. | Obmume crocoObI OTYYSHS bubmmorexa [JOK
MeTamioB. CIIiaBsl. https://m.edsoo.ru/ff0d
BBIYMCIICHHUS 110 YPABHEHUSAM 210c
XUMHUYECKUX PEaKUU, OIUH
W3 peareHTOB COAEPIKHUT
MIPUMECH.

46. | Ilonsarue o KOppo3uU bubmuoteka [JOK
METaJIIOB. https://m.edsoo.ru/ff0d

210c

47. | lllenouHbie METAILIBL. bubmuoreka [JOK

https://m.edsoo.ru/ff0d
210c

48. | Okcuabl ¥ THIPOKCH]IBI Bubmuoreka IIOK
HaTPHS U KaJusl. https://m.edsoo.ru/ff0d

210c

49. | lllenoyHo3eMeIbHbIE bubmnoreka [IOK
METaJlIbl — KAJIBIUH U https://m.edsoo.ru/ff0d
MAarHHi. 210c

50. | Baxueiiuime coequHeHus Bubmuoreka IIOK
KaJIbIAS. https://m.edsoo.ru/ff0d

210c

51. | O6o061IEeHNE U bubnanoreka [JOK
CUCTEMATU3ALMS 3HAHUI. https://m.edsoo.ru/ff0d

210c

52. | JKecTtkocTh BOABI U CITIOCOOBI bubnanoreka [JOK
€e yCTpaHeHusl. https://m.edsoo.ru/ff0d

210c

53. | Ilpaktuueckas padora Neb bubmmorexa LIOK
1o TeMe «2KecTKOCTh BOMIbI U https://m.edsoo.ru/ff0d
CHOCOOBI €€ YCTPaHSHMSI. 210c

54. | ATIOMUHUH. bubmmoreka [JOK

https://m.edsoo.ru/ff0d
210c

55. | AmdorepHbIe cBOICTBa bubmmoreka [IOK
OKCH/Ia ¥ TUIPOKCHIA https://m.edsoo.ru/ff0d
aJIFOMUHUS. 210c

56. | XKeneso. bubmmoreka [JOK

https://m.edsoo.ru/ff0d

210c




57. | Okcunpl, TMAPOKCUIBI U comu | 1 bubmmoteka [JOK
xenesa (11) u xxenesa (111). https://m.edsoo.ru/ff0d
210c
58. | O6oOmIeHHE U 1 bubmoreka [JOK
CHUCTEMaTH3aITNs 3HAHHH. https://m.edsoo.ru/ff0d
210c
59. | Ilpaktuueckas padora Ne7 1 bubmmoreka [JOK
Pemenue https://m.edsoo.ru/ff0d
AKCITCPUMEHTATBHBIX 3a1a4 210c
o teme «Baxxnelmue
METaJUTBI U UX COCTUHCHUSD).
60. | Boruucnenus no ypaBHeHusM | 1 bubmmoreka [JOK
XUMUYICCKHUX PEAKITAIN, CCITH https://m.edsoo.ru/ff0d
OJIMH U3 PEArcHTOB JaH B 210c
M30BITKE WIN COACPKUT
npumMmecu. Beruncnenue
MAacCOBOH J10JIM BBIXOJA
MPOAYKTa PEaAKIIHH.
61. | O6oOmeHNE U 1 bubmuoreka [JOK
CUCTEeMaTH3aIs 3HAHHA. https://m.edsoo.ru/ff0d
210c
62. | KonTponbHas padora Ne4 mo | 1 bubmuoreka [JOK
TeMe «BakHelme MeTamib https://m.edsoo.ru/ff0d
U UX COCOUHECHUS. 210c
63. | BemectBa u MaTepuainsl B 1 bubmuoreka [JOK
MTOBCETHEBHOM XKH3HU https://m.edsoo.ru/ff0d
YEJOBEeKa. 210c
64. | XuMHu4yecKoe 3arpsa3HeHue 1 bubmoreka [JOK
OKpYKaloIeH Cpe/ibl. https://m.edsoo.ru/ff0d
210c
65. | Ponp xumuu B pelieHun 1 bubnmnorexa LIOK
AKOJIOTHYECKUX TIPOOIIEM. https://m.edsoo.ru/ff0d
210c
66. | Pe3epBHBI yPOK. 1 bubnuoreka [JOK
CucreMmaTusanus u https://m.edsoo.ru/ff0d
00001IIeH1E 3HAHUH. 210c
67. | Pe3epBHBII yPOK. 1 bubnuoreka [JOK
CucremaTusanus u https://m.edsoo.ru/ff0d
000011IeHHE 3HAHUH. 210c
68. | Pe3epBHBII yPOK. 1 bubnuoreka [JOK
Cucremarusanus u https://m.edsoo.ru/ff0d
000011IeHHE 3HAHUHA. 210c
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