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[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynapraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTENbHONW MPOrPaMMBbI
OCHOBHOTo o00I1ero oOpa3oBaHus Mg OOYYaIOIIUXCS C 3aJEPKKONM TICUXHYECKOTO
Pa3BUTHSU DJIEMEHTOB COJIEP KaHMUS, MPEJCTABICHHBIX B YHUBEPCAILHOM KoAuuUKaTope
no xumuu, KoHmenmuu npenogaBaHus ydeOHOro mpeaMera «XUMHS» B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
IPOrpaMMBl.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 00pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GbOpMHUpPOBAaHUM HAy4YHOW KApTUHBI MHpA, CO3JaHUM OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOJUMBIX JJIsl MOBCETHEBHOM XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YelloBEKa M OKpYy)Kawlleld ero cpeiasl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHU CBSI3aHA C OBJIAJCHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTa, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMUM C JPYTUMU MpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOyYarOUIUXCsl M UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTABICHbBI OCHOBOIIOIATAOIINAE XUMUYECKNE
TEOPETHUYECKUE 3HAHMUS, BKJIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLCHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJEHUSIMU O CTPOCHHMM aToMa, BUIAX XHUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3YyIbTATOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30MacHOd paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBI B Mpoliecce 00ydeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKME KOMIIETEHLIHUH WM TOHATh POJb U 3HAUEHUE
XUMHUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYaIOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukay, «buomorus», «l'eorpadus», «Maremarnka» u GoOpMUPYET
KOMIIETEHIIMM, HEOOXOJuUMbIe JUIS MPOJOJDKeHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUS,  (YHKIMOHAJIbHOW  TIPAMOTHOCTH, yMEHUS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM JXKU3HU; HABBIKOB 3J0POBOrO U OE30MACHOTO s
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenue yueOHbIM
MpPEAMETOM «XUMHUS» MPEJICTABIAECT ONPEEIECHHYIO0 TPYAHOCTh JUIsl O0y4YaroIMuXcs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHW)XCHHBIM ITO3HABATEJIbHBIM HMHTEPECOM W HU3KUM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepual peKOMEHAYETCS M3y4daTh B MPOLECCE MPAKTHYECKOMN
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKHUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHSATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enum u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)



OOmume wnenu wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIIEKTa W o0miell KyabTypbl. OOydeHHUE YMEHUIO YUYUTHCS U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIEE BpEeMs SIBISIETCS OJIHOMN
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcs ¢ 3I1P, Ttak ke, kak ¥ JIsi HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHUI, CTOCOOHOM a1alTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HAIPaBJICHHOCTh OOYyYEeHHsS Ha CHCTEeMaThyecKoe NPHOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX HPHOOPETEHUIO OO0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHue yMEHHI OOBSCHATH M OICHUBATH SIBJICHHS OKPY)KAIOIIETO MHUPA
Ha OCHOBaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YICHUN XUMHH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM SKOJOTHYECKH IIeIeco00pa3Horo
MOBENICHUS B OBITY U TPYNOBOH JEATEIBHOCTH B LESIX COXPAHEHHS CBOETO 3I0POBBS U
OKpY>KaroIleH MMPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHMHUYECKHX MPEBPAIICHUI HEOPTaHWYECKUX W
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIIEHWBATh XU3HCHHBIC CUTYaIlMH, CBSI3aHHBIE C XUMUEH, HaBbIKaMU
Oe3ormacHOro 0oOpalieHHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOE TIOBEACHHUE B
LEJSIX COXPaHEHUS 30POBbsl U OKPYKAIOIIEH CPEe/Ibl;
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dbopMupOBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXAY peajbHO HaOIrOmaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHAThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NPUOOPETEHUE OMbITa KUCIONB30BAHUS PA3IMYHBIX METOJIOB M3y4Y€HHUS BEIIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd U PEIICHUH
COBPEMEHHBIX HKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJBHBIX YCIOBHI JJIi YCBOEHHUS MPOrPaMMHOTO MaTepuaia OOydaroIUMHUCS C
31IP. Bonpioe BHHMaHHME AOKHO OBITH YIEIEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH J0MKEeH MO COAEepX aHUI U 00beMy OBITh aallTUPOBAHHBIM JJIi 00YYalOLIUXCS C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IPUMEHEHUU 3HAHUI C HCIOJb30BAaHUEM NPUEMOB AJITOPUTMHU3ALNN U BU3YaJbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpenMeramu Kak «l'eorpadus», «®Pusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € Y4eOHbId MaTepualnl C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM Y4YUTENb JOJKEH MPEayCMOTpeTh (pOpMHUpOBaHHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a IMPaBWIBHOCTBIO pPEYEBOr0 O(POPMIICHHS BbICKa3bIBaHUMN
obyuarommmxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMU TOBENEHUSN NEATEIbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BuABI aesaTeqabHOcTH oOy4yawomuxcss ¢ 3IIP, o0yciioBiieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompeensieTcss UX 0COoObIMU O00Opa3oBaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnospzyeMbix B @OIT OOO oOumx s Bcex oOydaroluxcs BUAOB JIEATEIbHOCTH
ClleqyeT YCWIMTb BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JAaHHOW KaTeropuu
oOyuaromuxcsi, uisi 00ecreueHus: OCMBICIIEHHOTO OCBOEHHSI COJepKaHusl 00pa30oBaHUs



[0 NPEAMETY: YCUJICHHE TMPEIMETHO-MPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAHUE BUAOB ACATEIBbHOCTH, 3aJCHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
U3YYCHUU MaTepualia; UCIOJIb30BaHUE JTOTIOJHUTEILHON BU3yalbHOM OMOpHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXOIUMO HCIOJIB30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMaHHUE CIEAyeT
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KiIacCU(PHUKAIMKA M HAMOJTHCHUE WX MPUMEpPaMU |
zp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Hns oOyuaromuxcsi ¢ 3I[IP cyniecTBEeHHBIMH SIBISIIOTCS TPUEMBbl pabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSITCS HA TOJMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3yallbHAs
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM TOCYJapCTBEHHBIM  00pa30BaTEIIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUsS» BXOIUT B
npeaMeTHy0 00aacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
JUTSL U3YUYECHUS.

Y4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — IO 2 4 B
HEJIE0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3zoBaHusi 1O Yy4yeOHOMY TMpeaMeTy «XUMHs», COOTBeTCTByeT DdDenepaibHON
aJanTUPOBAHHONW OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO  OOIIIETO
o0pa3oBaHus 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COLEP)KAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp XumMuM B KU3HM  4elioBeka.™ Tema wu
BellecTBa. OU3NUYECKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. * XUMUS B
cucteme Hayk.*Yucteie BemiecTBa U cMecu. CrmocoOwl pasaeneHusi cmeced. [IpaBumia
0e30macHOro OOpaIIeHusl ¢ BEIIECTBAMH U JabopaTopHBIM oOopynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XMUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKHX
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aneMeHTOB. OTHOCHUTENbHAA aTOMHast Macca. [IpocThie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOoH
MOCTOSIHCTBA COCTaBa BelecTB. *OTHOCUTENIbHASI MOJIEKYJIsSipHasi Macca. MaccoBasi 40t
XUMHUYECKOTO AJIEMEHTA B COSMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEILECTB;
HabmogeHrne GU3NYECKNX (TIaBICHHE BOCKA, TAsHUE JIb/IA, pACTHPAHHUE caXxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIMsI BOJbl) U XUMHUECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) sIBIICHUM, HAOMIOACHHE U OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3iioKeHHe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJOpUAOM Oapusi, pasznokenue ruapokcuaa menu (1) npu
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzeneHus cMecel (C IMOMOIIbI0 MaruuTa, (GUIbTPOBaHKE, BhIIAPUBAHKE, TUCTHILISIINS,
xpomatorpadusi), mpoBeACHUE OUYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE W OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxnenmmue npeacTaBUTEN HEOPTaHNYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopon — sneMEHT M IpOCTOe
BelecTBo. Haxoxaenue Kucnoposa B Npupoae, PU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopatopun *u mpombinuieHHOCTU. *[Ipumenenue kucnopona. [lonstue 06 oxcumax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUS KUCIOPOJa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuyi, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHNE BO3AyXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Bonxopox — aneMeHT U IpocToe BewiecTso. HaxoxxaeHue Bonopona B IPUPOZE,
¢u3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aMMOCICTBUS C HEMETAIJIAMU U
OKCHUJIaMH METaJUIOB), MPUMEHEHHUe, *crocoObl monyudeHus. *IloHsTHe O KUCIOTax H
COJISIX.

KomnuectBo BemectBa. Mosib. Momsipras macca. 3akoH ABoraapo. MouisipHbIf
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*@usnueckue cBoiicTBa BoJbl.*Boaa. Ee cocTaB, cTrpoeHue u Mosiekyisl. *Boaa
Kak pactBoputenb.*PactBopbl. *IloHATHE O HACBHIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BellecTB B Boje.* Pacuer maccoBoil noim
BEIllECTBA B pacTBOpe (MpOIEHTHAas KOHLEHTpanusi). MaccoBasi 10yisl BelllecTBa B



pactBope. *XHUMHUYECKUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanbuusa, okcuaoM cepbl (IV) peakuum ¢ mertamnamMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopotr Boawsl B mnpupoje.*3arpsi3HeHHe NpUPOAHBIX BoA. OxpaHa M OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHul. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azota (ll)), Homenknatypa.**[lonyueHne™ MXMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: WIEJIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUHU.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMU). *TlomydeHne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccudukaiuys, HOMEHKIATypa, (pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPHUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHoctn MetaiuioB H. H. bekeroBa. Conm (cpenHue): HOMEHKIAaTypa COJIEH,
*CcnocoObl MOJTyYEHUs™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[TonsatHe 00 amMQOTEPHBIX THAPOKCHIAX (HA MPUMEpPE HUHKAW *aTrOMHHHS®):
*XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMHU U IIEJI0YaMHU, Pa3JIOKEHUE TTPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXKAY KJacCaMM  HEOPTraHMYECKUX  COCAUMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINPECICHUE COACPKAHUS KUCIOPOaa
B BO3J/IyX€; MOJIydYECHHUE U U3yUYCHHUE CBOMCTB KUCIOPO1a; HAOIIOICHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00Pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeTa/ulaMH (HATpHEM U KajbllieM) (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); OIPEJEICHUE PACTBOPOB KHUCIOT WU IIEIOYEH C
MOMOINIBI0  MHAMKATOPOB; HCCIEIOBAHUE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U IeNIoYeil; u3yuenue B3aumojaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT ¢ METAJUIaMH, PEaKIuii HEUTpaIn3aluu; MoJydeHue HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajula JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
AKCIIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelnmme Kiacchl HEOPraHUYECKHUX
COCIUHEHUI».

[Teprnonnueckuit 3akoH u llepuoauueckas cucrema XuMH4eCcKux 3yemMeHToB /1. M.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). *DJEMEHThI, KOTOpble 00pa3yloT amM(GOTepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. KopoTkonepruonnas U * IIUHHOTIEpUOIHAS * HOPMBI
[lepuomnueckor cucrembl xumMuueckux siemeHTOB [l. U. Menneneera. Ilepuonsl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep.*M3oronsl.™ Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XMMHYECKUX 3JIeMEeHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepuCTMKa XMMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepunonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB U TJIaBHBIX
NOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOro (IOpSAIKOBOrO) HOMeEpa 3HadYeHHE
Ilepnoguyeckoro 3axkoHa M llepuoandeckor CUCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB.™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHMMOJECUCTBUE THAPOKCUAA [IMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, WIITIOCTPUPYIOIINX TPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM,
TaK W TOHATHUM, SBJSIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KIacCudUKaIus, NepruoInIHOCTh, HAOIIOICHNE, DKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHNE, MOJICIb, SIBIICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, HW30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYJa, DOJCKTPUUECKUN 3apsifi, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (pM3WYecKue BEIWYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, TIJTaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo n xXumMu4ecKkas peakuus

Ilepuoguueckuii 3akoH. Ilepumonnyeckas cucTeMa XUMHUYECKHUX JIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepronmyeckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHAapO Has U
TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJilaccaM
HEOPraHWYECKUX COCUHEHUN, TCHETUUECKAs! CBA3b HEOPIAHMYECKUX BEILECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KataiuzaTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [[oHATHE O TOMOr€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBecHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIEHHE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOJIMTHYECKONW TUCCOLUALMHU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEKTPONAUTBI U HEdNEKTPOJIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALIH
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
auccouranyu. *CuiibHbIE U CI1A0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y clioBUS MPOTEKAHUS PEaKUUMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHMS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM UM COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HA KATUOHBI W AHUOHBI:
XJopua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI,
T'MJIPOKCHU/I-MOHBI; KaTHOHbl aMMOHUS, MarHusi, KajblMs, aJlOMMHHU, keie3a (2+) u
(3+), Mmenu (2+), uHKA, MIPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, ITPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEIOYEH U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHHWS pPEaKkiuid HOHHOTO oOMeHa (0Opa3oBaHHUE
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakUuid (FOpeHHe, peakUuu pa3ioxKeHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BEILECTB C IOMOIIBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momydeHue™, IpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOIa HA OPTaHW3M 4YelioBeka.™ BakHenrme XIopuasl u
UX HaXO0XKJICHHE B PUPO/IE.

OOmas xapakrepuctuka »3jeMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEPbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogzelicTBUEe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajljlaMH,
*KOHLICHTPUPOBAHHBIMU a30THOM M cepHOW Kucinoramu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcunpl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (u3ndecKue
U XUMHUYECKHe cBoMcTBa (00mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucras KUciIoTa. *XMUMUYECKHE PEaKLIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUs CEPHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coequnennid B npupoje. [I[pumenenue cepel 1 €€ COEAMHEHNN B
ObITY M B TMPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OOmiast xapakTepucTuka »dyieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHUE CBOMCTBa
(OKHMCIeHHe, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpA), *MOIyYEHUE™ M NpPUMEHEHHE.
Connm aMMOHUS: COCTaB, (QU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3liokKeHUeE,
B3aUMOJICHCTBUE CO IMIeJIoYaMu), NpuMeHeHue. KayecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKMe U XMMHYECKHEe CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.*Hutpatel  (pasznokeHue). A30THUCTasg  KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponHsie Monudukanmu Gocdopa,* hpuznueckrne U XUMUUYECKUC
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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busznueckne M XUMHUYECKHE CBOWCTBA, *monydeHue.**[loHsTHe 0 MHHEpaIbHBIX
ynoOpeHusx: HUTpathl U ¢ocdartbl. [loHATHE O KOMIUIEKCHBIX ymoOpeHusx.* OoOmas
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUsA. BaleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCICHHS aTOMOB Yyrjepoia M
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoyormdeckue TpoOJeMbl, CBs3aHHBIE C okcugoMm yriaepona(lV); rumotesa
r100anbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciora u eé
coiid, HUX  (U3MYECKME U  XHMHYECKHME  CBOIICTBa, *onmyyeHue  u
npuMmeHeHue. * KayecTBeHHas peakiusi Ha KapOoHaT-uoHsbl. Mcnonas3oBanne kapOoOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB W xumuueckoe crpoeHue. Knaccudukanus oOpraHuyecKux BelIecTB.™
[TonsiTue 0 OMOJOTMYECKU BAXKHBIX BEHIECTBAX: KHUpaX, OeJKaxX, yrieBojJax — M HX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJIEUCTBUA c MeTaJUIaMUu u HEMETaJIJIaMH ), *nomyuenue™
unpumeHenue. *CoeHeHUsT KpeMHUs B npupoje. O0mue npencTaBieHus 00 OKCuae
kpeMHusI(IV) u kpemHueBoii kuciore. Cunukarbl, (QU3MYECKUE H XUMHUYECKUE
CBOMCTBA, NOJIyYCHHE M MPUMEHEHHUE B OBITY, IPOMBIIUIEHHOCTH (B MEAUI[MHCKOM,
ANEKTPOHHOM, CTPOUTENIbHOWM W Jp.). BaxnHeilmme CcTpoOUTENbHbIE MaTEpUAIbI:
KepamMuKa, CTEKJIO, IIeMEHT, OeToH, kene3o0eroH. IIpoGnembl Ge30macHOro
HCIIOJIb30BaHUs CTPOUTENbHBIX MaTEpUaIoOB B TOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHue 00pa3loB HEOPraHHMYECKUX BEUIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, POBEACHUE KAUYECTBEHHBIX PEAKIMKA HA XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME ¢ oOpaslaMu  XJOpPUAOB  (TaJOrE€HUJIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HCIIOIb30BAHHE
BHUJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOYIVIMBAaHMUS caxapa Moj JeHCTBUEM
KOHLICHTPUPOBAHHON CEPHOI KHUCIIOThI; M3YYEHUE XMMUUYECKIX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCIIOTHI, MPOBEACHUE KAaUeCTBEHHOMN peakluu Ha CyJb(aT-uoH U HaOIIOAeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
1 pochopHbIX ynoOpeHuii; moydeHue aMMHaKa U U3yYCHHUE €r0 CBOMCTB; MTPOBEACHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHUS U (ochaT-HOH W U3YYCHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJENEH KPUCTATUIMYECKUX
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pemérok anMasa, rpaduTa; 0O3HAKOMJICHHE C IMPOLECCOM aJICcopOIUHN pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa; IOIy4YeHUE
YIJIEKHCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB; MPOBEJCHUE KAaUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIUEH CHIIMKaTHOW MPOMBIIIICHHOCTH; PEelIeHHe YKCIIEPUMEHTAIBHBIX 33a7a4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

Meramibl 1 UX COETUHECHUS

OOmras xapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAUIOB HA OCHOBAaHUU
UX  noyiokeHuss B llepuwoauyeckod — cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
1. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaJuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasT KPUCTAIUIMYECKasl pelETKa. DIEKTPOXUMUYECKUI psii HampsiHKEHUM
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KUCI0TaMu). *OO01ue crnocoOsl nmojiydeHus: MmetaiioB. [lonsatue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyT'yH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. >

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHtoB JI. U. MengeneeBa; crtpoeHune aromoB.  HaxoxneHwe B npupoe.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [Iepnognueckon cucreme xummueckux snemeHToB . M. MenneneeBa; cTpoeHne Ux
aTOMOB; HaXOXJeHWE B mpupoaec. PHU3NUECKHE U XMMHUYECKUE CBOWCTBA MAarHus W
Kayiblusl. BaxkHelue coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHUs. ™

AnmoMuHuN: TIoN0XeHUe B llepmoamyeckoll cHCTEME XUMHYECKHX JJIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA Kelie3a (B3aMMOJCHCTBUE C METAJNIaMU, KUCIOTAMH U COJISIMH).
Oxcunpl, tunpokcuasl u comu kenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YyUYCHHE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOMKHO
HCIIOJIb30BaHUE BUEOMATEPUATIOB), OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIINi Ha
WOHBbI (MarHus, Kajublus, amtoMuHus, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHA MOHAMH HATPHS, KIS U
KaJblusi (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPHAIIOB); MCCIEeIOBaHUE aM(POTEPHBIX
CBOWCTB THIPOKCHUIA AJIIOMUHUSI U TUAPOKCUA [IUHKA; PELICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3onmacHoe HCIOIb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momomp Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BemecTB — [1J1K). Posib XumMuu B pellieHHH 3KOJOTMYECKHUX TPoOiIem.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Tra3, HEQPTH),
MPOJIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XHUMHUH B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO [UKJIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KJIacCU(DHUKAIUs, TePUOTUIHOCTh, HAOII0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, HU30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYA, JICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUIMUECKas pemérka, CIUIaBbl, (QU3UYECKUE
BEIIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOIBI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiapraramMu dDenepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SIBJISIFOTCSL:

JIMHHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHMsI JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
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BOCITUTATEIbHOM JAESITENIBHOCTH B COOTBETCTBUM C TPAJULUUMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU, TMPUHATHIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInuHOCTHBIE PE3yNbTATHI OTpaxaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATBhCSI CUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTALMM U paclIMpeHue
OTbITa ACSATEIHHOCTU HA €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY W
HAay4YHOMY HACJEIHMI0O, IOHUMAaHUS 3HA4YECHHS XHUMHYECKOM HAyKM B IKH3HU
COBPEMEHHOr0 O00IIecTBa, CHOCOOHOCTH BJIANETh JOCTOBEpPHOM HWH(pOpManuen o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHMBHONW KOMIIETEHTHOCTH B OOIECTBEHHO
MIOJIE3HOH, y4eOHO-UCCIIEJ0BATENbCKOM, TBOPUECKOW M JAPYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
[IO3HABATEJIbHBIX  3a/1a4, BBINOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE U MOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAyKH U COCTABJISIOLIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3aAUMOCBA35AX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMALMOHHBIX TEXHOJIOTUI;

MHTEpeca K OOYYEeHHI0O W TIO3HAHMIO, JIFOOO3HATEJILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M UCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BbIOOPY HANpPaBIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3710pPOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUIA U HEMIPUITHS BPEIHBIX
OpuUBBIYEK (YyHOTpEeOJEHUSI alKOrojs, HAapKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
cOOMI0ICHNS TIpaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUSL:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyJy U pe3yibTaraM TPYAOBOH JEATEIBHOCTH, B TOM YHUCIIE HAa OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHM MPOJOJDKEHUSI O0pa3oBaHMsl C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

IKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUS IIEHHOCTH 3JJ0POBOTO U 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHHUsSI LIEHHOCTH COOJIIOJICHUS MpaBUi 0E30MacHOTO
MOBE/ICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJyYyaeMble NpPU HM3YyYEHUU XUMHH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJBTYphl, OCO3HaHUS TJ00AJIbHOIO XapakTepa HSKOJIOIMUYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU ITO3HABATEIBHBIMH JACHCTBUSAMHU, B TOM
qHUCIIC:

1) Ga30BbIC IOrMYECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KJIACCU(PHUKAIINI0 XUMUYCCKUX BEIICCTB IO 33JaHHBIM
OCHOBAHUSM U KPUTEPHSIM JIJIsl YKa3aHHBIX JIOTHUYCCKUX OICPALIUii;

CTPOUTH  JIOTHYECKOE  CYXJCHHE IIOCIC  MPEABAPUTEIBHOTO  aHaln3a,
BKJTIOYAIOIIEE YCTAaHOBIICHUE MIPUIMHHO-CIICICTBEHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BBIBATH 3HAKH U CHMBOJIBI, MOJICIIA U CXEMBI
JUTSI peIICHUS yUeOHBIX U TT03HABATEIIbHBIX 3a/1a4 C TOMOIIBIO 11€/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYCCKMX IIPOLIECCOB M HX
MTOCJIC/ICTBHSI,

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C ITOMOIIIBIO TI€JIarora MPOBOJANTh XUMUYCCKUM OIBIT, HECOKHBIN SKCIICPHMEHT,
JUTSL YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa U3yUeHUs, IPUIUHHO-CIICICTBCHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEICHHOIO HAOJIIOICHHS, OIIbITA,

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
MOCTABJICHHOM 3aa4M;
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npeoOpa3oBbIBaTh MH(POPMALIMIO U3 OAHOTO BUAA B APYroi (Tabiuily B TEKCT
M mp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
peaIoKEHHON yueOHOM 3a7]aui U 3aIaHHBIX KPUTEPHUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpyMIie (ONpeaesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITIOMOUIBIO NENArora WA CaMOCTOSITEIBHO COCTABIIATh YCTHBIE U NHCHbMEHHBIC
TEKCThl C KCIOJIb30BAHMEM HIJUIFOCTPATUBHBIX MAaTEPHAIOB ISl BBICTYIUICHUS NEPEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHAMBHUAYAJIbHO M B TPYyMIE: HAXOAUTH 00IIee
pelieHne M paspemiatb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IO3MLMN M yyeTa
MHTEPECOB; (OPMYIINPOBATh, ApPTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIIATh TOTOBHOCTD K IPEIOCTABIICHUIO OTYETA IIEPE IPYIIIOHN.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMHM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PEIIECHUA W
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESATEIbHOCTH;

COOTHOCHUTHh CBOHM JCUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTATAMH, OCYIIECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHUS PEe3yJbTara, OINPEIEIATh
CIOCOOBI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalNE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHUMATh MPHUYUHBI, M0 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpENesaTh IMO3UTUBHBIE W3MEHEHUS M HamnpaBiieHUs, TpeOyromue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTENLHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM pabodeil mporpamMMo, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckne s y4eOHOro mpeamera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX U TO03HABAEMOCTH SIBICHHH TPHUPOIBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0O0JlacTh
COBPEMEHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TPAKTHYCCKOU
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JESITETPHOCTH YEJOBEKa B YCIIOBUSX COBPEMEHHOTO OOIECTBA; MOHUMAaHWE MeCTa
XUMUHU CPEII IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYEOHBIX JEUCTBUIL); BIAJCHUE OCHOBAMU XUMUYECKON
HomeHkIaTypsl (IUPAC u TpuBHanbHON) U yMEHUE MCIOJB30BATh €€ ISl PEIICHMUS
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUWA U YMEHHUE C MTOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBIICHUS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MAaTEpPUaIOM W IPU TOJYYEHWH HOBBIX 3HAHHWM, 4 TAKXKE B MPOLECCE
BBITIOJIHCHHSI YYCOHBIX 3aJaHUii W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUILINE XUMHUYECKUE ITOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BbEeM, OKCHUJ, KHUCIOTAa, OCHOBAaHUE, COJb (CpEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHUs], peakIuu 00MeHa, TeTrIoBol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuunM, pacTBOpP, MACCOBAS JOJISI XMMHUYECKOTO 3JIEMEHTA B COEAWHEHUHU, MACCOBAs
JIOJIS1 ¥ TIPOLICHTHAsI KOHLIEHTPAIMs BEMIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUN
CJIOM atoma, aToOMHas OpOWTallb, paAuyC aToMma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHYECKasi CBSA3b, JIEKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pelnieTka (aToMHas,
HMOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKUCIUTEIb W  BOCCTAHOBUTEIIb,
OKHCJICHME W BOCCTAHOBJIEHWE, DJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolIMe 3aKOHbl XUMUHU: 3aKOH COXpaHeHMs macchl, [lepuoanueckuii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAS TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNM, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEAOBAHMS BEIIECTB M M3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 7IeMEeHTOB B Ilepuoauueckoil cucreme (B MajblX MEPHOJIAX M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepmoguueckod CHCTEME C YHMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee Yuciio SJIEKTPOHOB),
pacnpeneieHueM 3JIEKTPOHOB I0 3HEPIETUYECKHMM YPOBHSM aTOMOB IIEPBBIX TpPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX MEPUOANUYECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XUMHYECKHE PEaKIMM C OMOpPON Ha CXEMBbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B CO€JIUHEHUSX, 3apsi/l MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIh IO AJITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, TpaduT, anmas, KpeMHHI, a30T,
docdop, cepa, xj0p, HATpuM, Kalud, MarHuid, KaublIUW, aTIOMUHUHN, XKEJIe30) U
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUABI MeTauioB I - ITA rpymm, amomunus, menu (1),
nuHkKa, xenesza (II u II), okcuasl yrnepoaa (I u 1V), kpemuus (IV), azota u dhochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
OT HUX COCTaBa U CTPOEHHUS IOCIE MPEABAPUTEIBHOIO aHaiu3a IOJ PYKOBOACTBOM
nejarora, MPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MO>KHOCTb
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHHS peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI), WUTIOCTPUPYIOMINX XUMHUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPraHWYECKMX BEIIECTB, a TaKXKe
MOJITBEPKTAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MAacCCOBYIO JIOJIIO
BELIECTBA B PacTBOpE, KOJUYECTBO BELIECTBA M €r0 Maccy, 00bEM ra3oB C ONOpPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJIMYECTBO BEIECTBA, 00BEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIa/ICHNE OCHOBHBIMHU METOJIaMU HAyYHOTr'0 MO3HAHUA (HaOII0ieHue, U3MEpEHHeE,
HKCIIEPUMEHT, MOJEIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOl Ha alropuT™M Y4eOHBIX JEWUCTBHUM; yMeHue c(hOpMyIUpoBaTh MpPOOJIEMy U
NPEIJIOKUTh MYyTH €€ PEIICHHs C MOMOINBI0 TIearora; 3HaHHWE OCHOB Oe30IacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAoH M JabopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMHUYECKHUX HKCIEPUMEHTOB TOJ PYKOBOACTBOM YUHTENsl C OOCYXICHHEM IljlaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4EHHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUIECKUX PEaKITHi;
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U3y4eHHE CIIOCOO0B pa3fiesieHus: CMeceii;

MOJTydYeHUe KUCIOPO/ia U U3yUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PACTBOPOB C OMNPEICICHHON MaccOoBOH 10yl pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PAa3IMUHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHNS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacCTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccieoBaHne aM()OTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS U I[IMHKA;

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad M0 TeMe  «DJIEeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTUHCHHUS;

peIIeHre SKCIEPUMEHTABHBIX 3a/ad Mo TemMe «BakHelmme MeTamisl U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-UOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIlUs, alFOMHUHUA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPA(UKOB U TAOIHI] U BBISBIISATH SMIIMPUYCCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOW JKM3HU, a TaKKe MpPaBHJIAMH IIOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbS M OKPYXKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWEe Bpeaa (OMacHOCTH)
BO3JICUCTBHS Ha JKMBBIE OPTraHW3MBI OINPEIACICHHBIX BEIIECTB, a TaKXKe CIO0cO00B
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO UCIIOJh30BaTh HW3YYCHHBIC BEIIECTBA W MaTepuaibl (B TOM YHCIIE,
MUHEPAJLHBIC YAOOPESHHS, METaUTbl M CIUIaBBI, MPOAYKTHI MEPEpaOOTKHA MPUPOITHBIX
HMCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SICTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH TPUMEPHI  MPABUIBHOTO
WCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB M MATEPHAJIOB,
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMHU, MNPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSCHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOILBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUS», pacrpeIeICHHBIE 10 ToAaM 00yUeHHUS

PesynpTaThl 1mo rogam GOpMyIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y»K€ Ha3BaHHbIE B NPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
[0 YMOJYaHHIO BKJIIOYAIOT PE3yNbTaThl MPEABIIYLIUX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTH, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCOBasl JAOJSI XMMUYECKOTO AJIEMEHTa
B COCIUHEHUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEIILHOCTD ™, CTENEHb  OKHWCJIEHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIIUM; *TeTrioBol ddekT
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccOBas JIOJIS BEIIeCTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3THU TIOHSTHS TP OMTUCAHUH BEIIECTB U UX MPEBpaICHUI;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHS (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIIHH, dJICKTPOHHOTO OanaHca,

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIECHb
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHM 1o ¢dopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTEIS MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUMU, ISl YCTAHOBJIIEHUS B3aWMOCBS3HU
MEXy U3y4YEeHHBIM MaTepHaIOM U MPH TOJYICHUH HOBBIX 3HAHWM, a TaKKe MpU padboTe
C UCTOYHMKAMHU XUMHUYEeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHAX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpUTM Y4E€OHBIX JNEHCTBUN M3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(DUIIMPOBATEXUMUYECKUE  DJIEMEHTHI;  HEOPTAaHMUYECKHE  BEIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, ITO
TerIoBoMy 3P (GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE NMPUMEPAMHU MOJIEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX
peakiuii; €CTeCTBEHHO-HAy4YHBbIE METOJbl IIO3HAHUS — HAONIOJCHHE, H3MEpECHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT *(pealbHbIi W MBICICHHBIN)*TIOJT PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB O TOJYUYCHUIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C MOMOUIBIO HHIUKATOPOB (JAaKMYyC, (eHOIpTanenH, METWIOPAHXK U Jp.),
MOATBEP)KIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KauyeCTBEHHBIC
pEeaKIMK Ha UOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHSATHUN: XMUMHYECKUU DJIEMEHT,
aTOM, MOJIEKyJIa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKHUCIICHMS, XMMUYECKasl peakius,
XUMHUYECKasi CBS3b, *TEIIOBOM 3(PQPEKT peakiru,MoiIb*, MOJSPHBIN 00BEM, pacTBOp;
ANEKTPOJUTHI, HEIEKTPOJIUTHI, HJIEKTPOIUTHUECKAS TUCCOIMAIUS, PEaKUMU HMOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, aM(pOTEPHOCTb, XUMHYECKas CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs peIETKa, *KOppOo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAaKIUU™, MpeneabHO JOIyCTHMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4d. Mcnons3oBaTe 0003HaueHus, umeromuecs B [lepuoanyeckoil cucreme
1 TabJMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBIIIOJTHEHUS
3a1aHUM.

ONPENENATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHHUI C ONOpOM HA ONPENEIECHMS, B TOM YHCIE CTPYKTYpPUPOBAHHBIC,
BUJIbl XUMHUYECKOM CBSA3M (KOBaJEHTHAas, MOHHAs, METaJNINYecKasi)) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBopax KHCIOT W IIeJoued, *TUIl KPUCTAIUIMYECKOM PpEmETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHUE: *OMHUCHIBATh U XapaKTEPHU30BaTh™ TaOIUYHYIO
¢dopmy Ilepuogmueckoil CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb HOHSATHUS
«rnaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manble u
0OJIBIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKOMN
Ta0NUIe, C YUCIOBBIMUA XapAKTEPUCTHKAMU CTPOCHUSI ATOMOB XMMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YMCIIO JIEKTPOHOB U PACIIPEACIIEHUE UX IO 3JIEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B IpeAesiax MajblX NEPHUOAOB M TJIABHBIX MOAIPYIIl C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XHMMUYECKHE DBJIEMEHTbl; HEOPraHWYECKUE BEIIECTBa,;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
Ter1oBoMy 3G (DEeKTy, 0 U3MEHEHHUIO CTETIEHENH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMUYECKHUE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJATBEpPXkAasi OMMUCAHUE NMPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OTIOPON HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpAILEHHBIE YpPaBHEHHUS peakUWid MOHHOTO OOMEHa; ypaBHEHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBATbCBOMCTBA  BEIIECTB B  3aBUCHUMOCTH OT MX CTPOEHUS;

23



BO3MOXXHOCTH TPOTEKaHHsSI XUMHUYECKHX NPEBpAIICHUN TMOcie MPeaBaPUTEIHLHOTO
00CYX/IEHUS C MEAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COSIMHEHUS; MACCOBYIO JOIIO
BEIIECTBAa B PAcCTBOPE; MPOBOAHUTH PACUETHI MO yPAaBHEHHIO XMMHUYECKOH peakluu ¢
OIIOPOM Ha AJITOPUTM;

CIIEZIOBAaThIIPABUIIaM TIOJb30BAHUSA XHMHUYECKOH TMOCYAOH M J1a00opaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpalLIeHHs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIUH, MOATBEPKAAIONIME KAYECTBEHHBIN COCTaB pPa3IUYHbBIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MYyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
dochar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3yYCHHBIX METaJJIOB, NPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HEOPTaHMYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsI U3Yy4EHHs] CBOMCTB BELIECTB M XMUMHMUYECKUX pEaKuil;
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAaHUSI — HAOIIO/IEHUE, U3MEPEHHE, MOJIETUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHuUe pa3iesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaKiuu https://m.edso00.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnmnorexka [HOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 1 bubmuoreka [JOK

' U COMAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBAHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu

3.1 [Tepuonnueckuii 3aKoH 1 7

but6mmoreka [IOK
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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

IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumudeckas CB3b.

2 KHCIUTEIILHO- 1 bubaunoreka [JOK
3 goccCTJ;HoZJ;Te?ILHHe peaxkuuu ’ https://m.edso0.ru/7f41837c
Horo nopen ° Hipsim o0 41837
Pe3epBHOE Bpemst 3 bubmmoreka LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME

26



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposBbie
Tema ypoka KonTpoabubie IlpakTuueckue A tupp
n/n Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejoBeka. Tena u BemecTsa 02.09.2024 | https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTo1ax NMO3HAHHUS B 1 bubmuorexa [JOK
XUMHH 04.09.2024  https://m.edsoo.ru/ff0d227e
[TpakTnyeckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U IPUEMBI 1 bubnnorexka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 11.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTiueckas padota Ne 2
5 «1£)a3zleneHHe CI\IZeceﬁ (Ha mpumepe 1 bubmorera [JOK
. 16.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorera [JOK
18.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
25.09.2024  https://m.edsoo.ru/ff0d2a6c
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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

bubmuoreka [JOK

9 ATOMHO-MOJICKYJIIPHOE YYCHUE 30.09.2024  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmyna. BaaeHTHOCTH bubmiorexa LIOK
02.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAS MOJICKYJIIpHAs Macca 07.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUN 09.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
Monspras macca 14.10.2024  https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBJICHHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 16.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciioBHUS IPOTEKAHUSA bubnuorexa [JOK
XUMUYECKUX PeaKui 21.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnunoreka [JOK
XUMHYECKUE YpaBHEHUS 23.10.2024  https://m.edsoo.ru/ff0d3b88
Boruncnenust KonuuecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmiorexa HOK
. 06.11.2024  https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XAMHUYIECKHX PeaKIIHid
18 (coemuHEeHNS, pa3IOKECHUS bubmorera [JOK
’ ’ 11.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 SHIUKJIONEIUCT. 0606}];1€HH6 u bubmorera [JOK
. 13.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabota Nel o teme 1 bubnuoreka [IOK
«BermecTBa 1 XUMHUYECKHE PEAKITAN 18.11.2024  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BO31yxa. Kucnopom — anemeHr u 20.11.2024  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorera [IOK
’ 25.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu ZIqHPOMBImHCHpH(f[CTH bubmorexa LIOK
’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciopoaa
TennoBoit 3¢ hexkT XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHUH, SK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TorumBo (HedTh, Yyroib U METaH).
25 3arpﬂ3HeIEHeq1;03I[yyl;(a CIocoObI zzro bubmorexa OK
’ 04.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
IT 6ota Ne 3
26 lonysenc n cofpasme Knenoposa buGorexa LIOK
v P posa, 09.12.2024  https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — aneMeHT U mpocToe bubnnorexka [JOK
BenlecTBo. HaxoxneHnue B npupoe 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojiopoja. [IpuMenenne Bogoposaa 16.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [TonsaTue o KkucnoTax M CONSAX bubmorexa [TOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJAOPO/Ia B bubnmoreka [JOK
nabopaTopun 23.12.2024  https://m.edsoo.ru/ff0d4dd0
II 6ota Ne 4
31 dloayuere 1 cosuparine nozopoza BuGuorera LIOK
i P AOPOAd, 25.12.2024  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTBY
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABoraapo 13.01.2025  https://m.edsoo.ru/ff0d542e
B e 0bé e
3 mewcerna ra o ero manccrsovy BuGoreta LIOK
" w 15.01.2025  hitps://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brraucienust 00bEMOB ra3oB 1o
34 B;I;II/I{;II{H}II(P)M eaIZ) rn ]1:; ocioge 3aKOHA bubsmorexa [JOK
ypas peaiin = 20.01.2025  hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI 22.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK
WHIUKAaTOpax 27.01.2025 | https://m.edsoo.ru/ff0d59e2
B .H
| Do pemormen, Bmem
B P pEL 29.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1 BELIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnnorexka [HOK
onpeeaEHHOI MacCOBOM J10Ie 03.02.2025  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTponbHnas padora Ne2 no teme 1 bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» 05.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKaIUs, bubnuorexa [JOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d664e
n .
41 wenomu, ocromss n avporcp BuGmiorera LIOK
’ P 12.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnuotexa [JOK
HOMEHKJIAaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XMMUYECKHE CBOMCTBA bubmorera [JOK

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca

OCHOBaHUH 19.02.2025
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa 24.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT 26.02.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) HI([)J'IyII)CHI/I}I XI/IMI/IquKI/Ie bubmiorexa LIOK
. ’ 03.03.2025  https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX 05.03.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 10.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUU 12.03.2025  https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCH(I))BHI)IG KJ'II:;CCBI HEOpPraHUYECKUX 1 bubmorexa [JOK
on 17.03.2025  https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB ?IOHSILTII/IC 0 bubmiorexa OK
' 19.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 Hegnoinqecxaﬂ CHUCTEMa XUMHUYECKHX bubmorexa LIOK
31.03.2025  https://m.edsoo.ru/00ada52c
anemenToB 1. Y. Menaeneena
53 [lepuoael, rpynmnsl, OATPYIIIBI bubmorera [JOK
’ ’ 02.04.2025  https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
snep. M3oTomsl 07.04.2025 | https://m.edsoo.ru/00ada342
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CrtpoeHnue 3JIeKTPOHHBIX 000JI0UeK

bubmuoreka [JOK

> atomoB sxementos Hepronireckoit 09.04.2025  https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 14.04.2025  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproguveckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnuorexa [JOK
MenzeneeB — y4€HbIN, Ie1aror u 16.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
58 XI/IMI/I‘IIZ)CKI/II))( :JIGMCHTOB/ bubmnorexa LIOK
. 21.04.2025  https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
59 NonHas xumuueckas CBs3b bubmmorexa [TOK
23.04.2025  https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHast XuMu4eckas bubnmnorexa [JOK
CBSI3b 28.04.2025  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 30.04.2025  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmiorexa LIOK
05.05.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnorexka [JOK
peakuuu 07.05.2025  https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIH bubmorexa LIOK
12.05.2025  https://m.edsoo.ru/00adb076
KontponbHas padota Ne4 o reme
65 «CTp(I:eHI/Ie aT(I))Ma. XuMuueckas 1 bubmorera [JOK
14.05.2025  https://m.edsoo.ru/00adb486

CBA3b»
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[ToBTOpEeHue no teme
"[lepuoanueckuii 3aK0oH U

66 [Tepuonnueckas cucTeMa XMMHUYECKUX 1 bubmorexa LIOK
19.05.2025  https://m.edsoo.ru/00adb33c
snemenToB 1. . Menpeneena.
Ctpoenue aToma"
I1 "X
o | ot e Mo | im0
) " 21.05.2025  https://m.edsoo.ru/00ad9ch2
BOCCTAaHOBHUTEIIBHBIE PEAKIIHU
68 [ToBTOpEeHME 1
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiracc: 0a30BBIN YPOBEHb: YUCOHUK; 5-¢ nu3maanue, nepepadborannoe, 8 kinacc/ ['abpuensa O.C., OctpoymoB

N.I'., CnagkoB C.A. AkumonepHoe oodmectBo «M3aarenbectBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumusi: 8 kitacc: 0a30BbIN YPOBEHB: MPOBEPOUYHBIE U KOHTPOJIbHBIE paboThl : yueOHoe nocodue / O.C. 'abpuensn, I'.I.

JIsicoBa. - 3 - e u3., nepepad. - Mocksa: [Ipocsemenune, 2023. - 176 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/
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