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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuU Oa€T TPEACTaBICHHE O LENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISAET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeAe/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIIUXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJIaM TMO3HAHUS NMPU W3YYEHHUU BELIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpalIeHHsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpPA, UCIOJb3ys 3HAHUS U OIBIT, MOJyYEHHBIE MPH HU3YyUYEHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1enecoo0pa3HOro TMOBEICHUS B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGuMiIs W HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAWHMI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKHA MOBAPESHHON
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpoctoe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOAA.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuil. Oxcuasl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Kiaccudpukauus ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TIOJy4YeHHE, COOMpaHHE, pACIIO3HABaHHE M W3YYECHHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpacCKH UHIMKATOPOB B paCTBOPAxX KUCIOT U LIEJI0YEH, U3YUEHHUE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 PaCcTBOPA COJIM, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKH KIACCU(DUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoinas u jiauHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€M MpU M3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUsI, KAIBIUS U UX COCAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue O CKOPOCTM XUMHUYECKOM peakuuu. lloHsTne 06 00paTUMbIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIPOLECCA JUCCOLMALIMN KUCIIOT, HIEJI0YEN U cOIeil (BO3ZMOMKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, pEeakiuu pas3IoKEeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeraJyibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUEecKHUe CBOICTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTAaHU3M 4YeJIOBeKa. BaxkHelme X10puabl U UX HAX0KIECHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIUM, JeXalllie B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaroIllel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE MAOXKIHW, 3arps3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupone. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, GU3NYECKUe U XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, alIOTPOIHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka 3meMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4YE€HUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKH3HM YeJOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucnore. CUIMKATHI, UX WCIIOJIB30BAaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHrne 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJTOTEHUIOB), 03HAKOMIJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KAaYEeCTBEHHON peaklui Ha CyJb(haT-uoH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHui, MoJly4eHHe, COOMpaHue, paclio3HaBaHUE M H3yUYEHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENEd KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYEHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUN MeTaiuoB. OU3nyeckue U XUMUYECKHE CBOMCcTBa MeTaiioB. Oomue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leprnoanueckoil cCUCTEME XUMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3emenpHblE METAUIBl MarHud W KaJdbLUMM: IIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmroneHne W ommcaHue MPOIECCOB OKpaIIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TMEpPUOAUIHOCTb, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUYECKUI 3aps, IPOBOHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
[InaHupyemMble pe3yJbTaThl ONMPAIOTCA HA BEAYIIHE LEIEBBIE YCTAaHOBKHU,
OTPaXKArOIIUNA OCHOBHOM, CYII[THOCTHBIN BKJIAJI ©3y4Ya€MOU IIPOTPaMMBbl B pa3BUTHE
JUYHOCTU 00YYalolIerocs, UX CIOCOOHOCTH C MCIOJIb30BAaHUEM 000PY/I0BaHHUEM
uentpa «Touka pocray

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO  OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMU B
oOLIECTBE MpaBUJIaMU W HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT ITpOLiEcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALUN O0yYatOIIUXCsl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpPHEHTAUUMHd U
pacIIMpEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIECHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEOUIO, TMOHUMaHUs 3HA4YCHUSA XUMHMUYECKOM HAayKU B JKHU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMalMei o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  YyYEOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOH [€ATEIbHOCTH MpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOINIOHUMAHHIO
¥ B3aMMOIIOMOIIH B IIPOLIECCE 3TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBAPUILEH C MO3ULHAHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOTHOM CPEAOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEJbHBIE MOTHBBI, HAlPABJICHHbIE HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKON KYJBTYpPhl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBAKEHHE K TPYAY U pe3ybTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUSI  MPEIMETHBIX 3HAaHUHW TI0  XUMHH, OCO3HAHHBIH  BBIOOD
WHJUBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeITHON Mpo(]ecCHoHaIBLHON NeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANTBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOJICHUS
npaBuJI 6€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU WU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,

KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.
METAINIPEIMETHBIE PE3YJIBTATBI



B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHSTHS (3aKOH, TSOPHSI, TPUHITHTI,
runoresa, ¢GakT, CcHCTeMa, TMpOoIecCc, OJKCIEPUMEHT U Jpyroe.), KOTOpBIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMN
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Bba3oBble Jornyeckue aeiicTBUs:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS 111 OOBSICHEHHUS OTJEIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYCCKHUX BEIIECTB W XUMHUYCCKHX DPEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIEC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHME TPUMEHSITH B TIpPOIlECCe TMO3HAHWS TOHATUS (MIPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHE
XUMUYECKON PEaKIMU — MPU PEHICHUN YUeOHO-TI03HABATENbHBIX 33714, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MIPU3HAKN M3Yy4aeMbIX 00BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3AMHU W TIPOBEIICHUIO
YYEHHUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoaaTh 3a XOAOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCICIOBAHUS, COCTABISATh OTUYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs JHUTEpaTypa XUMHUYECKOIO COJEpPXk aHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHEeTa), KPUTUYECKHM OLIEHUMBATh NPOTHUBOPEUYMBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJbl M 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO THUIA, IPUOOPETEHHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeAcTaBICHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJayll HECIO0KHBIMU CXEMaMH, JharpamMmaMu,
apyrumu hopmMamu rpaduki 1 ©X KOMOHMHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce ydyeOHONl u
MCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKpYXaroled NpUpOIHOU
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJICTaBIATH  NOJYYEHHBIE  pE3yJIbTaTbl  IMO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JICUCTBHUM, OIPEAECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJbTaTa 3asiBIICHHOM €U, YMEHUE
WCIOJI30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUH 33 IaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOH paboyeil mnporpaMMmonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JNEATEIBHOCTH MO  IMOJYYEHUI0 HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHbBIX YUYCOHBIX U HOBBIX CUTYaIlUsX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi J10JIsl XUMHUUECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMUMHUYECKasl peakius, KiacCU(pUKAIUS pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
SAJIpO aToMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs! CBSI3b, MOHHAs
CBsI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JO0Js BeELIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHUH U
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAWMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmynam, BHUA XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUUYECKONM 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronndeckoin cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTrajipo;



e ONHCHIBAaTh M XapakTepuszoBaTh TabmuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh MOHITUS «IJaBHas
noarpynmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», maneie U
OonbllINE TNEPUOABI, COOTHOCUTH OO03HAUEHMsI, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonnyeckas cucrtema XuMudeckux oiemeHtoB . .
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00LIee YUCIIO FIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

e KIAcCCU(PUIMPOBATh XMMHUECKUE 3JIEMEHTBHI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKUE pPEaKIMH (IO YHUCIy U COCTaBY YYacCTBYIOIIMX B pPEaKLUU
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

e XapakTepU30BaTh (ONUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIacCOB, MOATBEPXK/Ias ONKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

e TIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHUS XUMHUYECKUX TMPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACYETHI IO YPABHEHHIO
XAMHUYECKOMN peaKiuu;

e IPHUMEHSATHh OCHOBHBIE OTIEPALlMU MBICIUTEIbHON ACSITENIbHOCTU — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OO0O0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKarmio,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBS3€M — JUIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHMUYECKUX PpEaKIMil, €eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATh IIPAaBHUJIaM IOJIb30BAHUS XUMUYECKON MOCY 101 1 J1abOpaTOPHBIM
o0OpyJOBaHUEM, a TaKXe ImpaBuwiaM OOpalleHHs C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIIOpPOJA), IPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAECIEHHOU
MacCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH WM MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK
U pyTue).

K koniy oOyudenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSI YMEHHUH:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOTIUS,
aM(pOTEepPHOCTb, XUMHYECKast CBSI3b (KoBaseHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTaInYecKas pemeéTka, Koppo3usl METaIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeAebHO JOMYyCTUMAas KOHIIEHTpALMs
ITJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHHUS (OpMYyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeasl B
BOJIHBIX PAaCTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAITIMNYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHhIBATh U XapaKTepu3oBaTh
tabnmnunyio Gopmy [lepuoanueckold CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)y U «mobouyHas
noarpynmna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOIUIE, C YNCTOBBIMU
XapaKTepUCTUKAMHM CTPOCHHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsA sAApa, oOllee 4YuCiIO JJEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYIIN C Y4ETOM CTPOCHUS X aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);



XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUYECKHE XUMHUYECKHUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMHMCAHUE
IpUMepaMu MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIii;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTUYECKON JHUCCOIMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHMsS peakuui, TMOATBEPKAAOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUIun
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKIuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHMUS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX MPEBPALICHUH B pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

cO0JII0/1aTh IPAaBHJIA TIOJIB30BAHUS XUMUYECKOM MOCYJ0U U J1aOOpaTOPHBIM
o0opyloBaHUEM, a TakKe IMpaBUia OOpalllEeHUs C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKUUSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro ras3a);

IPOBOANUTD PEAKIIMU, TOATBEPKAAIOIINE KaYeCTBEHHbIN COCTaB pa3IMuHbIX
BEIIECTB: pAcCHO3HaBaTh OMNBITHBIM IMYyTEM XJIOPHUA-, OPOMHI-, HOAMNI-,
KkapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI M3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEpALlMU MBICIUTEIbHON ACSITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CIICJICTBEHHBIX CBS3CH — JJIsI M3YUYCHHS] CBOMCTB BEIIECTB M XUMHUYECKHX
peaKkiMii, eCTECTBEHHO-Hay4yHble METOJAbl IO3HaHUS — HaOII0IECHHE,
U3MepeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanusre Tpakrieckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU EeSTEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
00 okcHuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
24 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHHUSIX https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK
3.1 XHMHHECKHX d1emenToB /1. 1. ! https://m.edso00.ru/7f41837c
Mengaene-eBa. CtpoeHue
atoma
XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8 buGnuorexa [JOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubnunoreka LIOK
Hroro no pasziery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX pa3JIeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KJIACC (xupHbIM mpudTOM BBIICICHBI YPOKH, POBOJAUMBIC ¢ 000pyA0BaHueM meHTpa « Touka Pocray)

DJIeKTPOHHBbIE HU(POBHIE

Ne o0pa3oBaTe/bHbIE pecypchl
w/n Tema ypoka
Bcero

1 [Tpenmer xumuu. Ponb XxuMuu B ®U3HU YeoBeka. Tena u BemecTBa 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TTO3HAHKS B XUMUHU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e

3 [TpakTiueckas pabota Ne 1 «IIpaBuna paboTsl B 1a60paToOpuu U MPUEMBI 1 bubnnorexa [JOK
oOpaitieHus ¢ 1a0opaTOpHBIM 000PYA0BAHUEM https://m.edsoo.ru/ff0d23dc

. Bbubmunorexa IIOK
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei 1 https://m.e dso:)_.[ru fF0d26¢a

5 [TpakTiueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYHCTKU 1 bubmuoreka [IOK
MIOBapEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8

bubmmnoreka HOK
6 ATOMBI 1 MOJICKY kI 1 https://m.edSO(])_.[ru/fdeZaﬁc

7 XUMUYECKUE dNEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX SJIEMEHTOB 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEMIeCTB. XUMUYeckas ¢popMyia. BaJeHTHOCTh 1 bubnmnoreka [JOK

aTOMOB XMMHNYECKUX JJIEMCHTOB

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

bubnunoreka LIOK

11 OtHocutenbHast aroMHasi Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ffod323c

12 MaccoBas 10515 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUN bubamorexa LIOK
https://m.edsoo.ru/ff0d350c

13 DU3NYECKUE U XUMUYECKHUE ABIEHUA. XUMUYECKasl peaKkus bubamorexa LIOK
https://m.edsoo.ru/ff0d37fa

14 [Ipu3Haku 1 yCIOBUS MPOTEKAHMS XUMUICCKUX PEAKITUI bubamorexa LIOK
https://m.edsoo.ru/ff0d3al6

15 3aKoH coOXpaHeHHsI MaCChl BellleCTB. XUMHYEeCKHE YPAaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

16 Kiaccuukanust XMMUYEeCKHX peaKIuid (COSTUHEHUS, Pa3I0KEHUs, bubnnorexa [JOK
3aMeIeHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34

17 M. B. JIomoHOCOB — yuéHblH-3HLIUKIONEAUCT. O0001IeHE U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d40c4

18 CucremaTu3zaiivs 3HaHUH 10 TeMe «BelecTBa 1 XUMUYECKHE PEaKIun bubamorexa LOK
https://m.edso0o.ru/ff0d4290

19 Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopog — 3ieMeHT u bubmuoreka [JOK
npoctoe BeuectBo. O30H https://m.edsoo.ru/ff0d448e

20 ®dusnyeckue 1 XUMHUECKUE CBOMCTBA KUCIOPO/a (pPeaKIuu OKUCICHUS, bubmmoreka IIOK
ropenue). [lonstue 00 oxcumax https://m.edsoo.ru/ff0d4614

21 Cnoco0bl mosry4eHust KMCJI0POa B JIA00pPaTOPUM U MPOMBIILICHHOCTH. bubnnorexa [JOK
IIpumeHnenune kucaopoaa https://m.edsoo.ru/ff0d497a

29 TenioBoii 3¢ ekt XMMHUYECKOH peaKuuu, IOHATHE O bu6muoreka [JOK
TEPMOXHMHYECKOM YPABHEHHH, YK30- M JHIOTEPMHYECKHUX PeaKIHAX https://m.edsoo.ru/ff0d4790

93 TonnmuBo (HedTh, yroib 1 MeTaH). 3arpsi3HeHHe BO3AyXa, CIIOCOOBI €ro bubmuorexa [IOK
NPENOTBPALICHUS https://m.edsoo.ru/ff0d4c4a

24 IIpakTyeckas padora Ne 3 no teme «Ilosydyenue u codupanue bubmuoteka [IOK

KHCJIOPO/a, U3yYeHHUe ero CBoiicTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d323c
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bubnunoreka LIOK

25 Bogopon — snemeHT u npoctoe BelecTBo. HaxoxaeHue B mpupoe https://m.edsoo.ru/Ffod4ddo
26 duznyeckue U XUMUYECKHe CBOMCTBA Boiopoaa. [Ipumenenue Bogopoaa bubmmorexa LJOK
https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
27 Crioco0bI MoTy4eHHs BOAOPO/a B TaOOpaTopuu https://m.e dsog)l.ru /#10d4ddo
08 [Tpaktrueckas padora Ne 4 o teme «IlomydeHue u cobupanue Boaopoaa, bu6nmoreka [IOK
U3Y4YEHHE €r0 CBOUCTBY» https://m.edsoo.ru/ff0d4f42
29 Ou3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
30 Boaa kak pacrBoputesib. HacblleHHbIE M HEHACHIIIIEHHBIE PACTBOPBI. bubnuorexa [IOK
MaccoBas 107151 BEIlIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
31 [IpakTuueckast padora Ne 5 mo teme «lIpuroToBienne pacTBOPOB ¢ Bu6motreka [JOK
onpeAeNEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEILIECTBA https://m.edsoo.ru/ff0d5eba
bubnnorexa [JOK
32 KonTpoasnas padora Nel no teme «Kucnopon. Bonopoa. Boga» https://m.e dSO(])_.[ru 11046342
33 Kommaectso Bemectsa. Moib. MossipHast macca E;ISSH/I//I;T:;(;?%I; 045230
34 Brraucnenus Kom4yecTBa, MacChl BEMIECTBA 110 YPABHEHUSAM XUMHUYECKUX bubnmoreka [JOK
peaKkuuit https://m.edsoo.ru/ff0d5708
35 MounspHblii 00bEM Ta30B. 3aKOH ABOTaIpo E::SSHE;T:;(;?%I; 0d5426
36 Beraucnenus 06b€Ma, KOTUYECTBA BEIIECTBA Ta3a MO €r0 U3BECTHOMY bubmuoreka [{OK
KOJIMYECTBY BEIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
37 Brruncnenust 00bEMOB ra3oB MO ypaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmoreka [JOK
00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
38 Oxkcupsl: cocTaB, Kiaccu(UKalus, HOMEHKIATypa bubnmorexa LHOK

https://m.edsoo.ru/ff0d664e
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39 [TomyueHne U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bbu6muoteka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
40 OcHoBaHMsI: COCTaB, Kiaccuukaims, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
41 IlosryyeHne U XuMHuYecKHe CBOIICTBA OCHOBAHMA bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
. Bu6mumoteka [JOK
42 CocraB ocHoBanmii. [lonsiTue 00 HHAUKATOPAX https://m.e dso:)_.[ru /045962
bubnnorexa [JOK
43 HowsTue 0 KicioTax i comix https://m.edsoi_.[ru/fdeSOdZ
44 Kucnotsr: cocras, knaccuduxaiys, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
45 IMonyyeHne u XUMUYECKHE CBOHCTBA KHCJIOT bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OMyUYeHUs, XUMUYECKUE bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTuyeckas padora Ne 6. PemeHne sKkcCriepuMeHTalbHbIX 33134 110 TeMe bubmmnorexka HOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COCIUHEHUI» https://m.edsoo.ru/00ad9b7c
48 ['eneTnueckas cBSI3b MEX/Y KJlacCaMHd HEOPraHMYECKUX COEMHEHUMN bubmorexa LOK
https://m.edsoo.ru/00ad9a50
. bubmmoreka IIOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edSO(])_.[rUIOOad9cb2
50 KonTtponbHas padora Ne2 o reme "OCHOBHBIE KJIacChl HEOPTAHUYECKUX bu6muoreka [JOK
coeuHEHU" https://m.edsoo.ru/00ad9ela
51 [TepBble NOMBITKY KJIACCU(PUKAUN XUMUYECKUX 1eMEHTOB. [loHsATHE O bubmuoreka [IOK
Irpynnax CXOIHbIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepronnyeckuii 3akoH u Ilepuoanueckas cucteMa XMMUYECKHX 3JIEMEHTOB bubmuoteka [IOK

JI. 1. MenneneeBa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK

>3 HepHopet, rpymmb, NOATPYITb https://m.edsoo.ru/00ada52¢c
bubnuorexa [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl https://m.e dsog)l.ru 100ada342
55 CtpoeHue IEKTPOHHBIX 000JI0Y€K aTOMOB 3JIeMeHTOB [lepruoanueckoii bubmmoreka [JOK
cuctemsl J. 1. Menpaeneepa https://m.edsoo.ru/00ada6bc
56 XapakTepHUCTUKa XMMHUYECKOI'0 3JIEMEHTA I10 €0 MOJIO0KEHUIO B Bu6mumoteka [JOK
Ilepuonnueckont cucreme . 1. Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTUS HayKH U npakTuku. . U. bubnnorexa [JOK
MenpeneeB — y4€HbIN, IEIATOT U TPAXKIaHUH https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 VomHast XHMHHeCKas CBs3b https://m.edso:)_.[ru/OOadac34
60 KoBanenTHast mossipHasi XUMU4ecKasi CBSI3b buomroreia LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HETTOJISIpHAS XUMHAYECKas CBS3b brbmmorexa [TOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 (CreneHs okHCICHHA https://m.edSO(I)_.Iru/OOadanS
63 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH bubamorexa LOK
https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne3 no teme «Ctpoenue aroma. XUMHUECKask CBS3b» Eggﬁj&fgg)?ﬁ}é 0adb486
66 PeseprHbIil ypok. O000IIEHNE 1 CUCTEMaTH3AIHs 3HAHUI buomrorexa LIOK

https://m.edsoo.ru/00adb33c
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bubnunoreka LIOK
67 P i . 0606 i 1
€3€pBHBIN YPOK 0OIIlEHNE U CUCTEMATU3AIUS 3HAHUN hitps://m.eds00.ru/00ad9ch2
68 PesepBHbIil ypok. O000IICHNE B cCHCTeMaTH3alus 3HAHU T 1 Bubmorexa [OK

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

Bcero

Ne n/n Tema ypoka

Bcero

1 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [HOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

) Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka HOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

3 Kiaccudukanuss XuMHUeCKUX pPEaKIMi 1Mo 1 bu6mmoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0

4 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/00adcade
[ToHsiTHE O CKOPOCTU XUMHUYECKOMN peaKIuu.

) [ToHSTHE O TOMOTEHHBIX M TE€TEPOTEHHBIX 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

5 ®akTOpBbI, BIHAOIINE HA CKOPOCTH 1 bubmuoreka [JOK
XUMHMYECKOH PEAKLMHU H MO0JI0KEHHU e https://m.edsoo.ru/00adc28c
XHMHUY€ECKOr0 PABHOBECHS
KonrtponsHas padora Nel mo reme

7 «IloBTOpEHUE M yriTyOieHHEe 3HAaHU 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

8 Teopus 31EKTPOIUTHYECKON JUCCOLMALINH. 1 bu6mmoreka [JOK
CuiibHble H cJ1a0ble JJ1eKTPOJIUTHI https://m.edsoo.ru/00adcd68

9 Honnble ypaBHEHHS peakIuit 1 bubmorexa [TOK

https://m.edsoo.ru/00add448
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XUMHNYECKUE CBOMCTBA KUCJIOT U OCHOBAHUU

10 B CBETE IIPEACTABIECHUI 00 buGnnorexa LHOK
peAl 5 https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
11 MIPEACTABIIEHUI 00 DIIEKTPOIIUTUYECKON buGnnorexa LIOK
P P https://m.edsoo.ru/00add8b2
JIUCCOLTHALIANA
12 [IpakTrueckas padota Ne 1. «Pemenne bubnmnoreka HOK
SKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
13 [TonsaTHE O TUAPOIU3E COJIEN Bubmaorexa ITOK
P https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
14 O000111eHE ¥ cUCTEMATH3a 3HAHUH
HHCHHE 1 CHCTEMATHSAMHA SHAMIH https://m.edsoo.ru/00addd12
KonTponbnas pabota No2 mo teme
15 «DIIEKTPOIUTHYECKAS JUCCOLMALNS bubnnorexa LIOK
P a HHatHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
16 XUMHAYECKHUX DIIEMEHTOB MEPBLIX TPEX bubnnorexa LIOK
P p https://m.edsoo.ru/00adb6b6
MIEePHOJIOB
OO6mrast XxapakTepuCTHKA rajJOreHOB.
17 XHNMH4YecKHe CBOICTBA HA MpUMepe bubmmorera [IOK
P P https://m.edsoo.ru/00addfe2
xJjopa
XnopooaopoA. ConsiHasi KUCIIOTa,
18 XUMHUYECKHAE CBOMCTBA, IIOIIYUYECHNE bubnnorexa LOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabora Ne 2 o Teme
. bu6nuoreka [IOK
19 «ITony4yeHue CONITHON KUCIIOTBI, U3yYCHUE

€€ CBOICTBY

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPAaBHCHUAM XUMHUYCCKUX

20 €aKIUi, €CJIM OJIMH U3 PearcHTOB J1aH B buGnnorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
21 OO6mmas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
22 HaXO}KI;[eHI/IC cephbl I/I(beé coez[I/IHeI})H/IIZ B Bubmaorexa ITOK
p ¥ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
23 CepoBonopo, ctpoenue, pu3nueckue u bubnuoteka [OK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
24 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
[IPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE
o5 IIPOMBIIIIJIEHHOTO CII0C00a MOIy4eHUs bubmuoreka [JOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpe/ibl COETUHEHUSIMU CEPbI
26 Brruucnenne maccoBoM J0JIM BBEIXOJa bu6nuoreka [IOK
MIPOYKTA pEAKIIUU https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTika 31eMeHToB VA-
97 rpynnsl. A30T, pacipOCTpaHEHHE B bubnmnorexka HOK
npupoje, Gu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
08 AMMHaK, ero Gpu3n4ecKkue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTHyeckast padora Ne 3 mo Teme
bu6nuoreka [IOK
29 «ITonyyenue aMmmuaka, uzyueHue ero

CBOHCTB»

https://m.edso0.ru/00adf180
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A3oTHas KUCIOTa, e€ pusnueckue u

bu6nuoreka [IOK

30
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIel
31 aMMOHHMS B KaueCcTBe MHHEPAJIbHBIX bubnmnoreka HOK
yao0penuii. XuMHUYECKOE 3arpsi3HEHUE https://m.edso0o.ru/00adf518
OKPYKAroIIeH Cpeibl COSTMHECHUSMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
32 KHCJIO0Ta, ((PU3NYECKHE U XUMHUECKUE bubmmorexa LOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTyYCHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
33 MHUHEPAIBHBIX YI00peHuii. 3arpsi3HeHue bubnnorexa LIOK
P . yAODD - arp https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTaMu
34 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
(hU3UYECKre U XMMUYCCKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux GU3ndecKue u
35 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bubmmoteka [IOK
poOJIEMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa https://m.edsoo.ru/00adfebe
(V)
bubmmoteka [IOK
36 YronpHas KUCIIOTa U e€ COMH
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
37 "[Tonmydenue yrieKucioro raza bubmorexa [TOK
Y Y ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MTOHATHUS 00
38 OpPraHUYeCKHUX BEIIECTBAX KaK O bubnnorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
. bubnmnoreka [JOK
39 Kpemuuii u ero coemnHeHUs 1

https://m.edsoo0.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bu6nuoreka [IOK

40
«BaxkHelnre HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSY

41 O0001Ienre ¥ CUCTEMATH3AMS SHAHUH
KontponbHas padota Ne3 no teme

42 «Baxneinine HeMeTaaabl U UX bubnmorexa IOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OO6m1ast XxapaKTepruCTHKA XUMHYSCKHUX

43 3JICMEHTOB — METaJlJIOB. MeTammdecKas bu6mmoreka [IOK
CBSI3b M METAJUTMYECKAsl KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA METAIIIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DJIeKTPOXUMHYECKHH P HANPSKeHUH bubmorexa LOK

P P P https://m.edsoo.ru/00ae1156
METAJJIOB
OO6mme crmocoOb! MOTyYEHUsT METAJUIOB.

45 CruiaBbl. Berauciienus o ypaBHEHUSIM bubnuorexa [JOK
XUMHMUYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COJAEPKUT MPUMECH

46 IlousiTHe 0 KOPPO3UU METAIIOB bubmmorera [IOK

pp https://m.edso0.ru/00ae1278
but6mmoreka [IOK

47 €JIOYHBIE METAIbI
LH https://m.edso0.ru/00ael4b?2

48 OKCHUIBI U THAPOKCUALI HATPUS U KAJIUS bubmmorexa TTOK

P p https://m.edsoo.ru/00ael4b?2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6mmoreka [JOK

Mar"Hui

https://m.edsoo.ru/00ael5e8
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bu6nuoreka [IOK

50 Baxneiime coefuHEHNS KaJIbLIU
4 B https://m.edsoo.ru/00ae15e8
N N bu6nmoreka [IOK
51 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTPaHEHUS
a yerp https://m.eds00.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
52 "YKEcTKOCTh BOJIBI M METOMEI €6 Bubmaorexa ITOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubnnoreka IIOK
53 AroMuHUR
https://m.edsoo.ru/00aelc64
54 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
55 Keneso
https://m.edso0.ru/00ael1d86
56 Oxcuapl, Tupokcu sl u conu xenesa (1) u bubnuorexa [HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
57 O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH
ITpakTryeckas pabora Ne 7. Pemenue
58 DKCIEPUMEHTAILHBIX 3a4a4 [10 TEME bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«Baxkneine MeTaIbl U UX COETUHEHUS
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUAX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
59 E36BITKC WU COJE xchli[ NMECH bubmmorexa TIOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrunciaeHust MaccoBO TOJIM BBIXOAA
MPOJYKTa peakiuu
60 O000111eHNE U CUCTEMATH3ALIUS 3HAHUIT
61 KonrtponsHas padora Ne4 o reme

«Bakuenme MeTalIbl U UX COSTUHEHUS
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62 BemectBa 1 Marepuansl B IOBCEIHEBHOM 1 bubnmoreka [JOK
YKU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
63 XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH 1 bubnmnoreka HOK
cpeasl https://m.edsoo.ru/00ae4270
64 Posib XxvMuM B perieHun K0JI0TUYECKUX 1 bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
65 PezepHblit ypok. O000menue u 1 bubnmnorexka HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
66 PesepBHeIil ypok. O600ICHHE 1 1 bubnmnoreka [HOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O6o01eHue u 1 bubnuorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O000mmenue u 1 bubnmnorexka HOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb?
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

BeenureBapuaHt

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BBGI[HTGII&HHLIG

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Beemutehttps://resh.edu.ru/subject/29/nannsie
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