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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (ermepanpHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPENOoJaBaHusl yYeOHOTo mpeaMeTa « XUMUsDH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE CoJiep>KaHue,
MpelyCMaTPUBAECT pacHpeleiCHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISAET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpeaeNseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs IPEAMETA U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATBHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMHU BEIIECTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI IMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCETHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYaroIInXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4HbIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B KOJOTHYECKOE
oOpa3oBaHHe 00YUYaAIOIIUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOJUTHYECKOW JTMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomui MUpY,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amava y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIEeI0BATEIbCKON
NEeATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (opmupoBanue oOwmEeNd (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y oOOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENIOBEKAa. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

PuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3aumoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNE OYHUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMSI  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopopa B mIpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. Ilpumenenue xkucnopona. CrocoOsl
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MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — snemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUPOJZIE U B KU3HU 4YeloBeKka. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyonue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecosneoOpaszyromme. Homenknatypa oxcujoB. duznueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm wmeramnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHHUE CONECPKaHUS KUCIOpPOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpPOJa, HAOJI0JICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YyUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
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WCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CEepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalh3aluH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/1ad N0 TeMe «BaXHeWlme KIacChl HEOPraHHMYEeCKHX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. DOU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero nosoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajiuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHast (TMOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MNPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAayuUHbIE MOHATHS: HAYy4YHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TepPUOINIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIoBomMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHATHE O XUMHUYECKOM paBHOBeCUU. DaKTOPBI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCAUTENBPHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHHIl
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OKHUCJIUTEIBbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpallI€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIU3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI04aMH). XJIOPOBOJOPO/I.
CossiHass KWCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B MMPUPOJIE.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckne). XHUMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIINUICHHOTO CIOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha
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cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHMH B MpHpPOAE. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (PU3HUYEeCKUEe U XMUMHYECKUE
CBOMicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KAaueCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCcKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). Docdop,
ayoTpornHele Monupukanmuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PacIpoOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBorictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPHUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6ambHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUEeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OejKax, yriieBogax — U ux
poJiMi B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeactaBieHus o0
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIIEHHOCTH. BaxxHeine CTpouTeNbHbIE MaTepHallbl: KEpamHKa,
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CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 0Opa3llaMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHaKa, IPOBEJACHHE
KA4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, ¢yuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmoamdeckor cucreMe xXuMmuueckux daemeHTtoB . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtandeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
CrocOOBI TIONTydeHUsT MeTauioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHuid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3ndyecKkue 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTToMUHUN: TIoJ1I0’)keHuE B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxAeHWEe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoEHHE aToma, HaxXOXJIcHUE B mnpupoac. DuUznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGnrOAEHNE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHSA M OKPYKAIOLIAS cpeaa

BemecTtsa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi momoib npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYy’Karomied cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie ceasu
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Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH W3yYeHHH XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKALMs, TEPUOANIHOCTh, HAOIIOICHUE,
IKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI M3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
10JIE3HbIE UCKOIIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUN H
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3a]ay, BBIOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKON KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATypOi, JOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHON KU3HU;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii u Tpyda pa3IinyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHON npoeCcCUOHATBHON IE€ATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) PK0JIOrHYECKOro0 BOCIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHHUKATUBHOM Y COLMAJIbLHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHUS (3aKOH, TEOpus,
IPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBhIE O0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKW, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;
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YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
HCCJIEIOBATENECKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ Juanora W (WUiu) JUCKYCCHM) IIO
CyliecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMNbITa,
nabopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS] HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJbTaTa 3asBIICHHON LETH, yMEHHE
UCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWs, €ro HWHTEpIpeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aToOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToOMHasi OpOUTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAs! KOHIIEHTpAaIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomuueckass cucTteMa XuMmuYeckux diemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTpeIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaTopHbIM 000pYy/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYECHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEW pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C TIOMOIIBIO WHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEILIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKODOCTb XHUMHUYECKOW peakuuu, MpEeAeiabHO OMyCTUMas
xoHuenTpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XMMHUYECKUX PEAKIIMIL;

OMPENICNATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX HJIEMEHTOB:
pa3iuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» u «mnodouyHas
noarpynmna (b-rpynma)», maneie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB U TIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YAacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIOIYYEHUI0O W COOMPaHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiaMkKar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 | bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuH
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/IelioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
bubnunorexa LIOK
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2

erMHI/Iﬁ " UX COCAUHECHU S

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU ST

. bu6nmmoreka [IOK
3.1 Obmpe croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
. I 1
3.2 Bakueime MeTauibl 1 UX COeIUHEHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 buGnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4vecTBO 4acoB
Ne MpakTun  DJEeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoJabHbie P P p
n/n Bcero yeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI
padoThI
| IIpeamer xumun. Ponb XUMUK B XKU3HU YEJIOBEKa. Tena 1 bubnnorexa [JOK
M BEIIECTBaA https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1
https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuia paboTsl B
N bubnuorexa [IOK
3 JabopaTOpHUM U MPUEMBI OOpAIICHHS C JJA00PATOPHBIM 1 1
https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 UucTtsie BemecTBa u cMecu. CriocoObI pa3iesieHust | bubmmoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha | | bubmuoreka [IOK
[IpUMepEe OYUCTKU TTOBAPEHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
bu6nmorexa [IOK
6 ATo oJe 1
TOMBLH MOJICRYIH https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | bubnuoreka [{OK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YHAPHOC Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas | bubnuorexa [{OK
¢dbopmyna. BaJeHTHOCTh aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

OrHocurensHas aroMHas Macca. OTHOCHTEIbHAS

bubnunoreka LIOK

1 MOJIEKYJIIpHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 70JIs1 XUMHYECKOTO DJICMEHTA B COEIUHCHUU buGnuorexa [IOK
https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousb. Mousipaast Macca ngﬁ;ﬁ::;ifﬁ}; 0d5230

14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUYECKas bubnuorexa [{OK
peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycaoBUs IPOTEKAHUSI XUMHUYECKHUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE bubmmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA 10 bubnunoreka LIOK
YPaBHEHUAM XUMHUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708

18 Knaccudukanmss XuMuueckux peakiuii (CoeTMHEHUS, bubnnorexa [JOK
pasnioKeHusl, 3aMeIeHns, 0OMEeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIN-DHIUKIIONICAUCT. bubnmnoreka HOK
O0600611eHre U crucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «Beriectsa u bubmmnoreka HOK
XUMHAYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmecsk ra3zos. CocraB Bo3ayxa. Kucioponx — bubnmnorexa [JOK
3JIEMEHT M MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e

2 PuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa bubnuotexa [JOK
(peakuuu okucienus, ropenne). [louarue o6 okcumax https://m.edsoo.ru/ff0d4614

7 Crioco0bl TToNTy4YeHUsT KUCIIOpOoa B JIA0OPaTOPUHU U bubnuotexa [JOK

MpOMBIIIIEHHOCTH. [IpuMeHenmne kuciopoaa

https://m.edsoo.ru/ff0d497a
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TennoBoi 23 PeKT XUMUIECKON peaKIuu, TOHITHE O

bu6nmmoreka [IOK

24 TEPMOXMMHUYECKOM YPAaBHEHMH, DK30- U hitps://m.cdsoo.ru/f0d4790
SHJOTEPMUUYECKHUX PEAKIUSIX

)5 TormnuBo (HedTh, yroiab 1 MeTaH). 3arpsi3HeHHe bubnmoreka [JOK
BO3JIyXa, CIIOCOOBI €ro MPpeA0TBpaLCHHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTuyeckas padora Ne 3 mo teme «Ilomydenue u Bu6mumotexa [JOK
coOMpaHHue KUCIIOPO/Ia, U3yUYEHUE €TO CBOHCTBY https://m.edsoo.ru/ff0d4ae2

7 Bonopoa — sneMeHT u mpocToe BEIIECTBO. bu6nmoreka LIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

73 du3nYecKre U XMMUYECKUE CBOMCTBA BOJIOPOIA. bubnuorexa [{OK
IIpumenenne Bosopoaa https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
29 Honsrue o kuenoTax 1 comsix https://m.edsofru/ff0d50d2

30 CriocoOsI Mmosty4eHus BOAOPOa B 1abopaTopuu bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u bubnmnoreka HOK
coOupaHue BOAOPOJa, U3YUSHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42

N N bubmuoreka [IOK
32 MomnsipHblii 00bEM ra3oB. 3ak0oH ABOTapoO hitps://m.c dsogru/ Ff0d540e

13 Brraucnenus 00pEMa, KoJIMUecTBa BEIIEeCTBA Ta3a 1Mo bu6mmoteka IIOK
€ro U3BECTHOMY KOJIMUYECTBY BEILECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00bEMOB ra30B 10 YPAaBHEHUIO PEAKITUN bubnmnorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a

. bubnmnoreka [JOK
36 CocraB ocHoBanuil. [lonsitue 00 nHIUKATOpaX https://m.edsogru/ff0d59e2

37 Bopna xak pactBoputens. HacbieHHubie u bubnuoteka [JOK
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HCHACBIIICHHBIC PaCTBOPHI. MaccoBas J0JIA1 BEUIECTBA B

https://m.edsoo.ru/ff0d5b40

pacTtBope
[Tpaktrueckas padota Ne 5 o reme «IIpurorosnenue
- . . bubnuorexa [{OK
38 PacTBOPOB € OMpeesIEHHON MacCcoBOM Jomei
. https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbHas padora Ne2 mo teme «Kucnopo. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCU(UKALNS, HOMCHKJIATypa bubmmorexa [IOK
bt ’ HH, yp https://m.edsoo.ru/ff0d664e
41 [TonydyeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, KIacCU(PHUKAIH, HOMEHKIIATypa bubmmorexa LIOK
' ’ L, P https://m.edsoo.ru/ff0d67ca
. . bu6nmorexa LIOK
43 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA OCHOBAHUI
https://m.edsoo.ru/ff0d67ca
bu6mmoreka IIOK
44 Kucnotsr: cocras, knaccudukaimsi, HOMEHKIaTypa
https://m.edsoo.ru/ffOdfee?
45 [TonyueHnue u XMMHUYECKHE CBOMCTBA KUCIIOT brbmmorexa [TOK
y https://m.edsoo.ru/ffOdfee?
46 Conu (cpeanue): HOMEHKIIATypa, CIOCOOBI MOTyYeHHUs, bubmuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 3a7a4 1o TeMe « OCHOBHBIE bubmmorexa [TOK
P a . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTMHECHHI
43 I'eneTnueckas CBsI3b MEXKIy Kilaccamu bubnmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6muoreka [JOK
49 O000111eHIE U CUCTEMATH3AIU 3HAHUI nosmorexa I1

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

29




50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIaCChI bubnmnoreka HOK
HEOPraHUYeCKUX CoeAMHEHUM" https://m.edsoo.ru/00ad9ela
51 [TepBbie NONBITKY KIIACCU(PUKALUU XUMUYECKUX bubnmoreka [JOK
37eMeHTOB. [loHsATHE O Irpynmax CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnuoreka [JOK
xuMuueckux anemeHToB 1. . Menjeneena https://m.edsoo.ru/00ada52¢c
53 Ilepuoapl, TPYIIIBL, TOATPYIIIEI Bubmaorexa ITOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
Bubmunorexa IHOK
54 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 1
https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB 3JIEMEHTOB bubnnorexa [JOK
[Tepuonuueckoit cucremsl [. . Menneneena https://m.edsoo.ru/00adabbc
XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA 10 €0
. bubmuoreka [IOK
56 noJioxkeHuro B [lepuoanueckoii cucreme /1. U.
https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa st pa3BUTHS
57 Hayku ¥ npakTtuku. [. 1. Menneneen qyEHBIN bubnmorexa OK
Y p e y ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaxaaHuH
53 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB XUMHUYECKHUX bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka IIOK
59 HMonnasg xumMuueckas cBI3b 1
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
60 KoBasieHTHas1 nossipHast XMMUYECKas CBSI3b
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHast XMMHYECKas CBA3b bubmmorexa HOK
P https://m.edsoo.ru/00adaab9
bubnunoreka IHOK
62 CreneHb OKHCICHUS 1

https://m.edsoo.ru/00adae28
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bu6nmoreka [IOK

63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 hitps://m.cdsoo.ru/00adb076

Bbu6mmotexa [JOK
64 OkucIUTENU U BOCCTAHOBUTEIH 1 https://m.edsoclfru/OOadb076

65 Konrtponsnas padora Ne4 o reme «CTpoeHue aToma. | bubmunoreka [IOK
XuMHYEeCKas CBSA3b» https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN 1 bubnmnoreka HOK
3HaHUI https://m.edsoo.ru/00adb33c

67 PesepBHblil ypok. O0001IeHHE U CUCTEMATU3AIIHS 1 bubmmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2

68 PesepHblil ypok. O000IIeHNE U CHCTEMaTH3aIHs | bubnuorexa [IOK
3HAHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoauuecTBO 9acoB

DJIeKTpOoHHbIe UG pPOBbIE

Kontpo IpakTu
Ne ni/m Tema ypoka P P o0pa3oBaTe/ibHbIE
Bcero JIbHbIE YecKue
pecypchl
padoThI padoThbI
| [lepuonnueckuii 3akoH. [lepnonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKUX d1eMeHTOB JI. 1. MeHaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB | bubnuorexa [JOK
XUMHMYECKUX IJIEMEHTOB IIEPBBIX TPEX NIEPUOLOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIATypa | bubnnoreka [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4eCKO#l CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTALIMYECKUX PEIIETOK https://m.edsoo.ru/00adbacb
KonTponbnas padora Nel no teme «IloBTopenue
5 U yriiyOJieHre 3HaHUH OCHOBHBIX pa3JieloB Kypca 1 1
8 Kimacca»
6 Krnaccudukanys XuMHUeCKUX peaklnii 1Mo | bubnuoreka [IOK
pa3IUYHBIM IIpA3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM peaKIuu.
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTue 0 xumMrueckoMm paBHOBecHH. DaKTOPHI,
8 BIIMAIOIINE HAa CKOPOCTh XMMHUYECKOUN peakiuu u 1 bubmmorexa [OK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmmorexa [OK
P https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnnorexa [JOK
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CuinbHbBIE U cIa0bIe SJICKTPOJIHUTEI

https://m.edsoo.ru/00adcd68
bubmuoreka [JOK

11 HNounbie ypaBHEHUS peakuid
https://m.edsoo.ru/00add448
XUMHUUYeCKre CBOMCTBA KMCIIOT M OCHOBAHUM B
. . bubnmoreka [JOK
12 CBETE MPEICTABICHUH 00 JICKTPOITUTHICCKOMN
https://m.edsoo.ru/00add5d8
JIHCCOIAITAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 JIEKTPOJIUTUYCCKOM bubmorexa LIOK
p P https://m.edsoo.ru/00add8b2
JIHCCOLIAIIAN
14 IlonsTHE O TUAPOIIM3E COJICH bubmmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011eHrE U CUCTEMATH3aIMs SHAHUH
m H https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuorexa [JOK
JKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme
bu6mmoreka [JOK
17 «INEKTPOIUTHYECKAS TUCCOIAINST. XUMUYECKHE
https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
13 OO11ast xapakTepuCTHKa rajloreHoB. XUMUYECKHE bubnuoreka [IOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bu6mmoreka [JOK
CBOICTBA, OJIyYE€HHE, IPUMEHECHHUE https://m.edsoo.ru/00ade 104
20 [IpakTuueckas pabora Ne 2 o reme «llomyuenue bubmuorexa [IOK
COJITHOW KHCIIOTBI, N3yYEHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
)1 Brruucnenust no ypaBHEHUSIM XUMUYECKHUX bubmuorexa [JOK
peakIuii, eclii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade4 88
Bbubaunoreka [IOK
22 OOm1ast xapakTepucTKa 31eMeHToB VIA-rpymnisl 1

https://m.edsoo.ru/00ade64a
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AnnotponHsie Moaupukanuu cepbl. Haxoxnenue

23 Cepbl U €€ COEMHEHMI B Tpupoje. XUMUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cephl
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUECKUC U bubnmoreka [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
%6 MIPOMBIIIJICHHOTO CI0C00a MOTyYeHUs CEPHOM bubnnoreka [JOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KarOIIEH Cpelibl COEAUHEHUSIMU CEPbI
7 Briuucnenue maccoBoii 1011 BBIX0/1a MPOAYKTA bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3JIEMEHTOB V A-TpYIIIIbL.
28 A3o0T, pacpocTpaHeHUE B IPUPOJE, PUZHUCCKHE bubmorexa LHOK
. https://m.edsoo.ru/00adeeab
Y XMMUYECKHE CBOMCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMHU4eCcKHe bubnnoreka [JOK
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktryeckas padora Ne 3 o teme «Ilomyuenue bubnuoreka [IOK
aMMHaKa, U3y4YeHHEe ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A3OTHas KUCIOTa, €€ (U3NUeCKrue U XUMUIECKUE bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B
1 KaueCcTBe MUHEPATbHBIX YI00OpeHU. XUMHUUYECKOe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAUHEHUSAMU https://m.edsoo.ru/00adf518
azoTa
13 ®dochop. Oxcun pochopa (V) u dochopnas bubnmoreka [JOK

KHCJI0Ta, (1)I/ISI/I‘-IGCKI/IC 1 XUMHYECKHE CBOI\/’ICTBa,

https://m.edsoo.ru/00adf68a
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IIOJIYUCHHUEC

Hcnonp3oBanue GpochaToB B KaUeCTBE

34 MUHEPAJIbHBIX YIOOPEHUN. 3arpsisHEHUE buGnnorexa LIOK
p . YAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnunoreka [HOK
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupsl yraeposa, ux pusndeckre U XuMHYECKHe
. bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, CBS3AHHbIE
https://m.edsoo.ru/00adfebe
¢ okcugom yriepoaa (IV)
N bubmuorexa [JOK
37 YronpHasg KACIOTa U €€ COJIU
https://m.edsoo.ru/00ae006c
[IpakTuueckas padbora Ne 4 o teme "lIlomyuenue
bubmuorexa [JOK
38 yriekucioro ra3za. Kauectsennas peakuus Ha
" https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [lepBoHayanbHbIE OHATUS 00 OPraHUYECKUX bubnuorexa [JOK
BCIIECTBAX KaK O COCAUHEHHUAX yTIIEpoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coe quHEeHHUS bubnmorera [TOK
p https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [OK
p . https://m.edsoo.ru/00acQbf2
«Baxuelmme HeMeTaIbl U X COSAMHEHUS»
42 KonTponbnas padora Ne3 no teme «BaxHeilmne bubnuoreka [IOK
HEMETAJJIBI U UX COCIAUHECHUS) https://m.edsoo.ru/00acOe18
OO01as xapakTeprucTUKa XUMUYECKUX HIIEMEHTOB
43 — MeTaJJIoB. MeTaimuyeckas CBsi3b U bubnmoreka [JOK
METAJIINYECKAs] KpUCTAIUTAYECKAS PEIIETKA. https://m.edsoo.ru/00ae103e
dusnyecKue CBOMCTBA METAIIOB
44 XHWMHUYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
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DJIEKTPOXUMHUYECKUH Psijl HAIPSYKEHU METaJllIoB

Oo6mue ciocoOb! monydeHus MeTauioB. CIUIaBsl.
BbrurciieHus mo ypaBHEHUSIM XUMHUYECKUX

https://m.edsoo.ru/00ael 156

bubmuoreka [JOK

45
peaKuuii, €CJI OJIMH U3 PEareHTOB COJICPIKUT https://m.edsoo.ru/00ael156
MpUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
b K
47 Il{enoyHBIC METAILIBI nommorexa [0
https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
48 OKcHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI
https://m.edsoo.ru/00ae14b2
49 IllenoynO3eMeNIbHBIC METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
Mar"Huu https://m.edsoo.ru/00aec15¢e8
. bubnuorexa [JOK
50 Baxueiiime coefIMHEHUA KaJIbIUA
https://m.edsoo.ru/00ael5¢e8
51 O00011IeHIE U CUCTEMATH3aIlU 3HAHUI
b K
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS nommorexa 110
https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 o teme "KeéctkocTh bubnnoreka [JOK
BOJIbI M METO/BI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 PN — bubmuoreka [JOK
https://m.edsoo.ru/00aeclc64
. bubnuotexa [JOK
55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHIA
https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
K
26 cI1es0 https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U conn xkene3a (1) u bubnuotexa [JOK

xemnesa (I11)

https://m.edsoo.ru/00ae35e6
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58 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
[TpakTuyeckas padora Ne 7. Pemenue
59 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/00ae3de8
«Baxxnelime MeTauIbl U UX COSIMHEHUSD)
Brruucnenust mo ypaBHEHUSIM XUMUYECKHUX
60 peaxiuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE | bubnmoreka [JOK
WJIA COAEPKUT IPUMECH. Bbruucienus MaccoBon https://m.edsoo.ru/00ae1750
JIOJTU BBIXOJ1a IPOAYKTA PEaKIIuu
61 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
62 KonTponbnas pabota Ne4 o teme «BaxHeiimue 1
METaJIJIbl U UX COCTMHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOW KU3HU | bubnuorexa [JOK
YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
65 Ponb XxumMum B perieHnH SK0JIOrMUECKUX MpodaemM 1
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011€HHE U CUCTEMATH3alHs | bubnnorexka [JOK
3HAHUH https://m.edsoo.ru/00ac0d0a
67 PezepHblil ypok. O0001eHue 1 cucreMaTu3anus | bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
63 PezepBHblil ypok. O0001I€HNE U cCUCTeMaTH3aIHs | bubnnoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIs1 YYEHUKA
» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AximmonepHoe obmiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. 'a6puensu O. C., Bockoboinukosa H. I1., fmykosa A. B. HactonbHas
KHHTA yuuTens. Xumus. § ki1.: Metoaudyeckoe mocooue.

2. T'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 Kiacc.

3. IN'abpuensn, O. C. Meroguueckoe nocoobue k yueonuky O. C. ['abpuensna
«Xumus». 9 kacc.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Enunas xomnexuus LIOP: ITpeameTtnas komeknus «Xumus» http://school-
collection.edu.ru/collection/chemistry

2. EcrecTBEeHHOHay4HbIE SKCIIEpUMEHTHI: XuMHusl. Kosneknus Poccniickoro
ob1eo0pa3oBarenbHOro noprana http://experiment.edu.ru

3. [lonynsapHas 6MOJIMOTEKa XUMUYECKUX 3JIEMEHTOB http://n-t.ru/ri/ps

4. Caiit Alhimikov.net: yyeOHbIE U CIPABOYHBIE MAaTEPUAIIBI 10 XUMUHU
http://www.alhimikov.net

5. Xumus 17151 BCEX: WUTIOCTPUPOBAHHBIE MATEPHUAIIBI 110 OOIIIEH,
OpraHuyYecKoil U Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm
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