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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPENCIICHUE €ro IO KilaccaM U CTPYKTYPUPOBAHHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Ipolecca, BO3PacTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMUU Ha YPOBHE IeJIel U3YYeHUSs MPeMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM s  CaMOpa3BUTHUS |
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
OoOy4Jaromuxcs, HABBIKOB HX CaMOCTOSITENIbHOW  y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepkaHusi IPOrpaMMbl 1O XUMUU C(HOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. CoaepkaHu€ CKIIAIbIBA€TCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHUS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HaHHUS B Hayke. M3ydeHue XHMHUM MPOUCXOJIUT C MPUBICUCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«buonorus. 5—7 knaccel» U «Du3nka. 7 Kiaacc.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOM
NEATEIbHOCTA YE€JIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 00OOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
JESITEeIbHOCTH, OCBOCHHMM MpaBUi O€30MacHOro OOpalleHUs C BEIIECTBAMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipn m3ydeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (GopMHUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPHHITHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM TO03HaHUs, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanne oO0uel (QYHKIMOHAIBHOM UM  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOIIET0 MUpPA, MCHONb3ysl 3HAHUS M OIBIT, TMOJyYEHHBIE MPHU W3YYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM AEATENBHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS [EHHOCTH XHMHYECKUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
IEJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW MAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX [JIsl HM3Y4YEHHS XMMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctarisier 136 gacos: B 8 kitacce — 68 gacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Poilb XMMHUM B )KM3HU 4Y€JIOBEKAa. XUMHS B CUCTEME HaYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpoCThIE U CIIOXKHBIEC BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHECHUM.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUsSI MacChl BEIIECTB. XUMHUECKHE ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamu oOpalieHus ¢ Ja00opaTOpHbIM 000PYOBAaHUEM, U3YUYCHUE U OMUCAHUE
bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KUCJIOTOM) SIBJICHUI, HAOII0ICHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwu, B3anMoIelicTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YeHHE CIOCOOOB pa3jiefieHusi CMECei: C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. [Ipumenenue xkuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOoJla B JlabopaTopuM U MpOoMbINIeHHOCTH. Kpyrosopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U JHAOTEPMHUYECKHE pPEaKUUU. TOIIMBO: yrosb M METaH. 3arps3HEHHE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupoae, (U3NYECKUe W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.

Monsipablit 00bEM ra3zoB. Pacuérsl Mo XuMUYECKUM ypaBHEHHSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacehllieHHble ¥ HEHACHIIIEHHBIE PacTBOPbI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHpoae U B KHU3HU 4YesloBeKa. KpyroBopoT BOBI B IPUPOLE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcupoB. Dusmueckne ©U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHUIA.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPEIETICHUE COAECPKAHUS KUCIOPOIa B BO3AYyXE, NOJIYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
ONHMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE W H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUAE BOJIbI C METAJLUIAMU
(HaTpueM ©  KaubleMm) (BO3MOXKHO HCIOJb30BAHUE BUCOMATEPHUAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAMHU, PEaKIUi HEWTpalnu3aluy, IOJYy4EHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOB JI. W. MenpaeneeBa. CtpoeHue aromMoB. XHMH4YECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB IIEpUofa U
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX saep. M3otonel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTa 110 ero nonoxeHuro B [lepunonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHMS paauyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. . MenneneeB — yudé€Hbli n
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHuss.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouecchl OKUCHEHHS M BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA LMHKA C PAacTBOPAaMH KHCIOT M MIEJIOYEW, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUN
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAyYHBIX
MOHSTUNA, TaK W MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 1IUKJIA.

OO0nue ecTeCTBEHHO--HAYYHbIE TOHSATUS: HAy4yHbIH (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusuKa: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: horocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XWUMHYECKOM CBA3U. THUIBI KPUCTaIIUYECKHUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUH, TEHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, mo
M3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, IO
Yy4aCTHIO KaTajau3aTopa). JK30- U SHJIOTEPMUUECKUE PEaKIINU, TEPMOXUMUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsATHE 0 XMMHUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOM PEAKUMH U TIOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl C  HCIOJIb30BAHUEM  METOJIA
AJIEKTPOHHOTr O OajaHca.

Teopus 3JIEKTPOIUTUYECKON AUCCOLMALN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI peaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, MCCIECIOBAHUE BJIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, IMPOLECCA JHUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKAaHHUs  PEeaKuuid  HOHHOro  oOMeHa
(oOpa3zoBaHue oOcajaka, BblAENIEHHME Tra3a, oOpa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PACIIO3HABAaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUWM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeIMHEHUS

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJEICTBUE C METaUIaMH, HEMETAJUIaMH, IIejIo4aMu). XJIOpOBOIOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IIPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (QU3UYECKHe CBOWCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUECKHE cBoMcTBa cepbl. CepoBOOpON, CTPOEHUE, (PU3UUECKUE U
XUMHYECKue cBOMCTBA. OKCHABI CEPhl KaK NPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnast kucnora, (QU3MYECKUE U XHUMHYECKHE CBoWcTBa (00ImME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCI0Thl. CONMM CEPHOIM KUCIOThI, KAUECTBEHHAS PEaKLIHs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
X Qu3nvecKre U XMMUYECKHEe CBOMCTBA, mpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBanue HUTPATOB U COJieH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpenuii. XUMHYECKOe 3arpsi3HEHHE OKPYKAroIIel Cpeibl COeTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu ¢dochopa, PuU3NUECKUEe W XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kucnora, Gpu3MUecKrue 1 XMMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Monu(UKAIMK, pacpoCTpaHEHUE B TMpupoAe, (U3MYECKHe W XHMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopor yrinepona B npupoae. OKCuibl yrieponaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yriaepona (IV), rumore3a r1n00aTbHOrO TOTEIUICHUS KIMMara, MapHUKOBBIN
adekrt. YronpHas KUciIoTa U €€ coJid, UX (PU3NYEeCKUe U XUMMUUYECKHUE CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIIEBOAOPONOB (Yrojb, NPUPOAHBIA Ta3, He(DTh),
IPOAYKTHl HMX TepepaboTku (OC€H3WH), MX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIECTBAX: JKMpaX, OenKax, YyriieBojax — U Ux
poiaM B OKM3HM 4eJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX H
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, IOJyYEHUE U
npuMeHeHue. CoenuHeHHs KpeMHusi B mpupozge. OOmue npeacTaBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEIHEBHOMW KU3HMU.

Xumuueckuii IKcnepumenm:

u3y4eHue 00pasiloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHHUS, OMNBITHI, OTpaxaronue (U3NYECKUEe U XUMHUYECKHUE CBONCTBA
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMyd XJOpUAOB (TaJIOTE€HUJOB), O3HAKOMJICHHE C
oOpasiaMmu  cepel #u €€  COeAMHEHUSMH  (BO3MOXHO  HCIOJh30BaHUE
BUJIEOMAaTEpUAJIOB), HAOJIOJICHHUE TIpoliecca OOYrJIMBaHUs caxapa Ioj JeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu asoTa, ¢dochopa W WX COCIUHEHHH (BO3ZMOXKHO WCIIOJIb30BAHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMN HAa MOH aMMOHUS W ¢ocdaT-uoH U W3yUCHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BOBMOKHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTrasa, MojydyeHrue, COOMpaHue, pacro3HaBaHUE U W3ydeHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CUJIMKAT-UOHbl W W3yYEHHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4u o Teme «BaxkHele HeMeTaluIbl U UX COSTUHCHUSY .

MeTa/iibl U UX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenpaeneeBa u crpoeHust atoMoB. CTpoeHrne MeTaiuioB. Meramnueckas CBs3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl ToJiydeHHs] MeTayuioB. [loHsATHE O KOpPpO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaidb, YYTryH, TIOPATIOMUHUMN,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lemounsie MeTaiuibl: nojiokeHue B Ilepruoguyeckor cuCTeMe XUMUYECKHX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznvecKre U XMMUYECKUue CBOMCTBA (Ha mpumepe HaTpusi u kKanus). OKCUIIbI U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumudeckux siaeMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B pupoae. PU3NYECKue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0’)keHUE B [leproanyueckoi cucteMe XUMHUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpOeHHE aToMa, HaxoxkaeHue B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMHUYECKUE CBOMCTBA kele3a. OKCubl, ruipokcuibl U conu xkeinesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBUS OKCHA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMM HAa WOHBL: MarHus, KalblLHWs, aTIOMUHUS, LMHKA, )KeJe3a
(1) u xene3a (111), meau (Il), HaOIrOACHUE W OMMCAHHUE MPOIIECCOB OKPAIMBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBONCTB THAPOKCHA ATIOMUHUS
Y TUAPOKCHUJA [IMHKA, PEHIEHHUE SKCIIEPUMEHTAIIbHBIX 337a4 Mo Teme « BaxxHenmue
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XUMHYECKUX peakiuid B ObITy. IlepBas momomib npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4eHHUE O0paslloB MaTepuaaoB (CTEKJO, CIUIaBbl METAJIOB, MOJIUMEPHBIC
MaTepHallbl).

Mesxcnpeomemmnbnie ceasu



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAaYyYHBIX
MOHATHUM, TaK U MOHSITHUH, SBISIOMIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TEXHOIOT s, MAaTEPUAITHI.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUINYECKAS
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MUTATEIbHbBIC BEIIECTBA.

['eorpadms: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI IMPOTPAMMBI  OCHOBHOT'O  OOIIErO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIleCTBE TpaBWIaMU W HOPMaMHU TMOBEJCHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUE ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW WH(MOpMaIMend o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
NO3HABATEIbHOM, WH(MOPMAIIMOHHONW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHUE IMOCIEACTBHU H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

HWHTEPEC K MPAKTHUECKOMY U3y4eHHUI0 TTpodeccrii 1 Tpyaa pa3aIudyHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs ¢ y4ETOM JTUIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K TMPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBIIT OE301MIaCHOTO TTOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTMYECKON KyJIbTYpbl, OCO3HAHHS TJ00aTbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampeaMETHBIX pPE3YNBTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, TIPOIIEeCC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCIIOJIE3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYCOHBIX MpeaMeTax W TO3BOJIIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPeaAMETOB (HOPMUPOBATH MPENCTABICHUE O IEJIOCTHOU



Hay4YHOW KapTHMHE MUpa, U YHUBEpCaJbHbIC YueOHbIE NEHCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble oOecneuynBaroT (opMHUpOBaHHE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYILECTBICHHIO Y4EOHOU
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe AeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PACKPbIBATh CMBICII XUMUYECKUX MOHATUU (BBIACNIATh HUX XapaKTEpHBIE
NPU3HAKH, YCTAHABJIMBATh B3aWMOCBSA3b C APYIMMH MOHATHSIMH), UCIOJb30BATH
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXKAY OOBEKTAMHU HU3y4EHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, N€TyKTUBHBIC, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE MPUMEHATh B IMpOLECCE MO3HaHWS MOHATHS (IpEeIMETHBIE U
METaIpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh HIUPOKO MPUMEHSIEMbIE B XUMUHU MOJIEIIbHBIC MPEICTaBICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C Y4ETOM
3TUX MOJEIBHBIX INPEJICTABICHUN BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIC
OPU3HAKH U3YYaEMBbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATh  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHUE HCIIOJIb30BaTh IMOCTABIEHHBIE BOMNPOCHI B KAa4ECTBE HHCTPYMEHTA
NO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI JJsi (OPMHUPOBAHHS TUIIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa O IJIAHWPOBAHUIO, OpPraHU3alUdyd W TPOBEIAECHUIO
YYEHHMYECKHX OKCIIEpUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ybTaT, GOPMYIUPOBATH 000OIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTUYET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMyYHbIX BUAOB U (DOPM MPEACTABICHHS, TOTY4aEMYIO U3 Pa3HbIX MCTOUYHHUKOB
(HayyHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOI'O COAEP)KaHUSA, CIPAaBOUHBIE
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHHE NPUMEHATh Pa3IMuYHbIE METOJABI M 3aIpOChl MPU IOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEAECIEHHOI0 TUIIA, IPUOOPETEHUE OIbITA B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYpPOl aKTUBHOI'O MCIIOJb30BAHMS PA3IUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d HECIOXKHBIMU CXEMaMH, JrarpaMMamy,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B Ipolecce Yy4yeOHOM u
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BOMpOCHl (B XoAe aAuaiora v (Wiau) AUCKYCCUHU) IO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pPE3yJbTATOB BBIMOJHEHUS XMMHUYECKOIO 3KCHepUMeHTa (J1abopaTOpHOro OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS y4e€OHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JNEATEIbHOCTM  IPU  PELICHUH
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB M COIJIAaCOBAHUS
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIC YHMBEpCaIbHbIe Y4eOHbIe NelCTBHUS !

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jau, CAMOCTOATEIbHO COCTABJIATh WM KOPPEKTHPOBATh
MPEVIOKEHHBIA  AJITOPUTM JIEWCTBUU IIPU BBITOJIHEHUH 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBHE IIOJIyUEHHOI'O pEe3yJibTaTa 3asBICHHON LENH, YMEHUE
MCITI0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MPEAJIAraeMbI€ B YCIOBUU 3aJaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JIaHHON (QeaepaibHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBui, crnenudUUecKue i1 IPEAMETHOM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTA IO  TOJIYYEHHIO HOBOTO  3HAHUS, €ro HMHTEPIPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y OO yHaIOIIUXCS YMEHUM:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pa3JIOKEHUs, PEaKIUU 3aMElICHUs, peaKuuu
oOMeHa, 9K30- M SHIOTEPMHUUECKUE PEaKINH, TETIOBON 3P PEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VMOHHAs CBS3b, MOH, KaTHOH, aHWOH, PACTBOP, MAaccOBasl JOJs BELIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITUH H
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCNOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY [JIi COCTaBJeHUs (opmyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCIEHUSI  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
MIPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COCAWHEHUU IO
dbopmyiaM, BHUJ XUMHYECKOM CBSI3M (KOBaJCHTHAassT ¥ MOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHUE TNEPHUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX BJIEMEHTOB OT MX IOJOXEHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e ONUCHIBATH M XapakTepu3oBaTh TabamuHyto (opmy Ilepromnueckoi
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manbsie u
OoJbIIMEe TIEPUOABI, COOTHOCUTH OOO3HAUYECHHS, KOTOpPHIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U pacrpeiesIeHUe UX 10 JIEKTPOHHBIM CJI0SIM);

KJIacCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHThI, HCOPTAaHMYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOJATBEPKIasi ONMUCAHUE MMPUMEPaAMU MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUYe€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJIGKYJISIPHYIO W MOJISIPHYIO  MAacChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIE OIEpaIliy MBICIUTEILHON JESITEILHOCTH — aHaIU3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTH3aIHio, KIacCuPHuKaIuio,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — I M3YYCHHUS CBOWCTB
BEIIECTB W XHMHYCCKHX pEaKIHi, €CTCCTBCHHO-HAyYHBIC METOJIbBI
MO3HAHUs — HAOIOJIEHUe, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJTbHBIN M MBICIICHHBIH);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
ra3zoo0pa3HbIX BeNmIeCTB (BOJAOPOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MacCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xonIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJEHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHBb
OKHUCJICHHSI, XUMUYECKasi peakilusi, XUMUYECKasl CBs3b, TEIIOBOM A(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, KaTralu3aTrop, XUMHUYECKOE paBHOBecHe, OOpaTUMble U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTAUIMYeCKass pemérka, KOppo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATHI U
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY [IJII COCTaBJIeHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBsA3U (KOBAJIEHTHAsi, WOHHAs,, METANIMYECKas) B HEOPraHUYECKHUX
COEIMHEHUAX, 3aps]l MOHA MO XUMUYECKON (popmyle, XapakTep cpeabl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIECMOHCTPUPOBATh €ro IOHWMAaHWUE: OMNHUCHIBAaTh M XapaKTEpPU30BaATh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IIEpUOAWYECKONM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB 3JIEMEHTOB M UX COCIUHECHHUHN B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTraHMYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY d(PQEKTy, M0 M3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIAITh  YPABHEHHS DJICKTPOJIUTHYECKON JUCCOLMALAM  KHUCJOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOnrofaTh  MpaBWia  TMOJIb30BAHUS XUMHYECKOW  TMOCYIOM U
nabopaTopHbIM  O0OpYJIOBAHMEM, a TaKXke TMpaBuiaa OOpalleHus C
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIONMIMEC  KAYECTBECHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABaTh OMBITHBIM MYTEM XJIOpHUI-, OpPOMHI-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEIILHOU JIESITEILHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0/ICHUE, MU3MEpPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId M
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoabusre Hpakruecikue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paszpnea 1. llepBoHayajibHble XUMHUYECKHE TOHATHS
Xumust — BaykHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmorexa [IOK
MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YeoBeKa
12 BemecTBa n xumuueckue 15 1 bubmumoreka [IOK
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6
00 oxcuzax https://m.edsoo.ru/7f41837¢c
59 Bognopon.Ilonartue o kucmorax 3 1 bu6moteka [IOK
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIACCHI 11 1 1 bubmiorexa [IOK
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XuMHUYeECKas CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmotexa [JOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.eds00.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara nupposbie
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipenmer xumun. Posib XUuMHUM B KU3HU 1 bubmioreka [IOK
yenoBeka. Tena u BelecTpa 04.09.2023 | https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTO/aX TTO3HAHUS B 1 bubmoteka [JOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuia
paboThI B JIAOOPATOPHH U MTPUEMBI 1 bubmorexa [IOK
oOpalieHus ¢ JJabopaToOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »
UucTteie BemecTBa U cMecH. CITocoOb! 1 bu6mmoreka [JOK
pasneseHus cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
«Paznenenne cmeceil (Ha mpumepe 1 brbmorexa [TOK
8 . PHMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH MIOBapEHHON COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa [JOK
y 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
XuMH4YecKHe dJICMEHTEL. 3HAKU 1 bubmioreka [IOK
(CMMBOJIBI) XUMHUYECKHX AJIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
[IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [TOK
P o 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmiorexa LIOK
YIPHOS YA 02.10.2023 | https:/m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [JOK
10 Xummiecias Gopwyna. Baxentrocts 04.10.2023 | https:/m.edsoo.ru/ffod2eae
ATOMOB XUMHUYECKUX JICMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. bubmoteka IJOK
OTtHOcuTeNbHAs MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYIECKOr O bubmioreka [IOK
JJIEMEHTA B COEOUHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Monb. bubmotexa [JOK
MousipHas Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DdusznyecKkue U XUMHICCKHUE SIBIICHUS. bubmioreka [IOK
XUMHYECKas pEaKIIHsI 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku 1 ycrnoBUsl TPOTEKAHUS bubmuorexa [IOK
XUMHYECKUX PEaKIIHMA 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUs MacChl BEIIECTB. bubmotexa [JOK
XuUMHU4ECcKHe ypaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrancnenus Komm4ecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [IOK
o . P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peaKImii
Knaccudukarus XAMAYECKUX PEAKITHi
18 (coe I/IH(léHI/ISIH Q310K ECHUS e bubmiorexa LIOK
! P ’ 08.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 sHIMKIoneauct. O6o0menue u bubmioreia LTOK
. ACT. Hvl 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTU3allus 3HAHUH
20 Kontponpnas pabora Nel mo teme bubmuoreka LIOK
«BerecTBa 1 XMMHUECKHE PEAKIITN 15.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmorexa LIOK
Bo3ayxa. Kucinopog — anemMeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e



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

npocroe BemecTBo. O30H

dusnyeckue 1 XUMHUYECKHE CBOICTBA

22 KHCIopoAa (peaKuy OKUCIECHUS bubmorexa [OK
F10POAA IPEalit HCHI, 22.11.2023 |  https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOwI OTyueHUsT KUCIOPOa B
23 1ab0paTOPUU U MPOMBIITUIEHHOCTH brbmorexa [TOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoi 3(hHeKT XUMHUIECKOM
24 peakinu, MOHSATHUE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHX PEAKIUAX
TormmBo (HEPTh, yTOIb U METaH).
25 3ar $I3H€I§I/Ie(1];03 yia CIOCOOBI c)aro bubmorexa [JOK
P AV, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[TpakTrueckas pabota Ne 3 mo Teme
26 «[lomydyeHnue u coOupanue Kuciopoaa bubmmorexa [IOK
v . p poa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE ero CBOWCTBY»
97 Bonopon — aneMeHT u mpocToe bubmmotexa [IOK
BeniectBo. Haxoxaenue B npupoae 11.12.2023 | https://m.edsoo.ru/ff0d4ddO
28 du3nUecKue 1 XMMUYECKHUE CBOHCTBA bu6moreka [JOK
Bozgopoja. [Ipumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX M COMAX bubmorexa [TOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
CniocoObl moJtyue onopoaa. KMC
30 H(I;I 0 eHI;:eH Hg;H: I:)Z Bq:ml:ofm o bubmorexa [TOK
H yp Y N 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
xuMud. [IpoMexyTOUHBIA KOHTPOJb.
31 [TpaxkTueckas pabota Ne 4 o Teme bu6mmoreka LIOK
«[Tonyuenue u cobupanue BOAopoaa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

M3YYEHUE €r0 CBOWCTBY

MonsipHblii 00bEM Ta30B. 3aKOH

bu6moreka [JOK

32 ABorazipo 10.01.2024 | https://m.edsoo.ru/ff0d542¢
B 6néma,

. BI‘-II/ICJIZHI/I;I :l) BEMaA Kon:;ic()T;a Butmorexa LJOK
BetiecTba rasa 1o ero usp . Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brrauciienust 006EMOB ra3oB 110

34 ABHCHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa [JOK
YPaB PeAiIuTiL 17.01.2024 | https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIICHUI ra30B

35 dusznyeckue U XUMHICCKHE CBOMCTBA bubmioreka [IOK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmoteka [JOK
HWHIUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. HacoieHHbie

37 u HI;H:c;peH?LIZHZCJE;O 13§ e bubmorexa TIOK

! PactBOpEL. 29.01.2024 |  https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCcTBa B pacTBOPE
[TpakTiueckas pabora Ne 5 mo reme

38 «IIpurorosiieHne pacTBOPOB ¢ bubmmoteka LIOK
orpeenéHHON MacCOBOM 10JIeH 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA

39 KontponpHas pabora Ne2 o reme bub6mmorexa IIOK
«Kucnopon. Bomopoxa. Boma» 05.02.2024 | https://m.edsoo.ru/ff0d6342

40 OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS, bubmoteka [JOK
HOMECHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyyeHnne u XUMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX butmmorexa [IOK

’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: cOCTaB, Kiaccudukamus, Bbu6moreka [JOK
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HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHune u XMuMHYECKHE CBONCTBA bubmmoreka [IOK
OCHOBAaHMI 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctaB, kiiaccudukanus, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XuMHUYECKHE CBOMCTBA bubmmotexa [IOK
KHUCIIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CH(J)I(:/IOéLI; HIE)ILH )elfnsllv[ XHI/II;\j[IH;ZSKI/Ie bubmorexa TIOK
. v ’ 28.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTueckas padora Ne 6. Pemenue
47 HKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe bubmuorexa [IOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COETMHEHUN
48 I'eneTnyeckas CBsI3b MEXKIY KilaccamMu bubmotexa [JOK
HEOPraHUYEeCKUX COEMHEHUN 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00IIeHNEe U CHCTEMaTH3aIHS bu6moreka [JOK
3HaHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponenas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKHUX butmmorexa [IOK
on P 13.03.2024 | https://m.edsoo.ru/00ad9ela
CO€JIMHEHUI
I1
51| oot snoworsos Tommme buorera L1OK
' 18.03.2024 | https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX IEMEHTOB
[lepuoanyeckuii 3aK0H 1
52 [Teproguyeckas cucteMa XUMUYECKHX bubmorexa [JOK
proa 20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB J[. 1. MenneneeBa
53 [Tepropl, rpymIibl, TOArPYIIIBI bubmorexa [IOK
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03.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atroMoB. CocTaB aTOMHBIX bubmmoreka [IOK
sanep. M3otomsl 08.04.2024 | https://m.edsoo.ru/00ada342
CTpocHHE JISKTPOHHBIX 000J104YEeK
95 a;;)pMOB 3H€M€HTI())B [Tepuonnueckoit bubmorexa [OK
10.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneepa
XapaKkTepucTHKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro IMOJIOXKEHUIO B bu6mmoreka [JOK
[Tepunomnueckoit cucreme /1. 1. 15.04.2024 | https://m.edsoo.ru/00ada824
MenpeineeBa
3Hayenue [lepuonnueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U nipakTuku. /. 1. bubmuotexa [JOK
MenneneeB — y4€Hblii, megaror u 17.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DJIEKTPOOTPHUIIATEIILHOCTH ATOMOB bubmoteka IJOK
XUMUYECKUX 3JIEMEHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHasg XMMHUYECKasi CBSI3b bubmorexa TIOK
24.04.2024 | https://m.edsoo.ru/00adac34
KoBasieHTHas NOJsIpHAs XUMHUUYECKast bubmmoteka LIOK
60 CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHast XuMHU4ecKas bub6mmorexa IIOK
CBSI3b 06.05.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKHCICHUS bubmorexa [JOK
08.05.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEILHbIE bubmotexa [JOK
peaKiuu 13.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIIN bubmorexa [TOK
15.05.2024 | https://m.eds00.ru/00adb076
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Kontponpnas pabora Ned o teme
«CtpoeHue aroma. XUMUYECKas

65 cBs13b» KMC no orieHke ypoBHs 1 bubmotexa [JOK
00yYEHHOCTH IO XUMHUH. 20.05.2024 | https://m.edsoo.ru/00adb486
JIpomMeKyTOUHBII KOHTPOJIb. UTOrOBas
aTTecramusi.

66 Pe3epBHblii ypok. O0001IeHUE U 1 bubmmoteka [IOK
CHCTeMaTu3allus 3HAaHUH 22.05.2024 | https://m.edsoo.ru/00adb33c

67 Pe3epBHblii ypok. O00011€HNE U 1 bubmmoreka LIOK
CHUCTEMATHU3ALMS 3HAHUN 27.05.2024 | https://m.edsoo.ru/00ad9cb?

68 PesepBHbIii ypok. O0o0meHue u 1 bubmuorexa [IOK
cucTeMaTU3alvs 3HAHUN 29.05.2024 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero HU3yYCHUSs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
Ileproanyeckuii 3aK0H.

1 [Tepuonnueckast cucrema 1 bubmmorexa [IOK
XUMHYECKHUX 351eMeHTOB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEpPHOCTU B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 bubmiorexa TIOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka IJOK
HEOPraHNYECKHUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMu4ueckoil CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJNIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KMC no orenke ypoBHs

5 o .C I 1 1
o0ydeHHOCTH 110 XUMUH. CTapTOBBIN 19.09.2023
KOHTPOJIb.

6 Krnaccudukanus XuMmu4aeckux 1 bubmioreka [IOK
pEaKLMii O pa3INYHbIM IIPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMUUYECKOU

7 eaknuu. [ToHsTHE O TOMOTrE€HHBIX U 1 bubmnorera ITOK
PeaiHi. 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTEePOreHHBIX PEAKIMAX
ITousTe 0 XUMHUYECKOM

8 aBHOBECHU. PAKTOPLI, BIUSIOIAE 1 bubmorexa HOK
p ' PPl m 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHYECKON pCaKkuu u
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MOJIOKEHUE XUMUUYECKOTO
paBHOBeCHs

OKHUCIINTEIBHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

o peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOITUTHYECKOU
10 ncconuauuu. CuibHbIE U clIa0bIe bubmorexa IIOK
A HHAATH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HouHble ypaBHEHUS pEaKIAil bubmorexa HOK
P peaxt 10.10.2023 |  https:/m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MMPEACTABICHUM bubmuotexa [JOK
00 3JIEKTPOIU THYECKOMH 12.10.2023 | https://m.edsoo.ru/00add5d8
UCCOLMAI[AN
XHUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEICTABICHUN 00 bubmnorexa ITOK
et N 17.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTHIECKON T CCOLMAITIN
14 IMTousatue o rugponse coeu bubmorexa LHOK
b 19.10.2023 |  https://m.edso0.ru/00add9d4
15 O06o00IIeHNEe U CHCTEMaTH3aIHS bu6moreka [JOK
3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
IT §) Nel.
16 «IE):EJTGI:;ZC:I?:nia I/IOI\Z:HTaJIBHBIX bubmorexa ITOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3aga4dy
KoutponbHas pa6ota Ne2 mo teme
17 «IIEKTPOIUTHY ECKASI TUCCOLIAALNA Bubmorexa HOK
p A HHATL 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX)»
18 OO0m1ast XxapaKTeprCTHKa Tajor €HOB. bubmotexa [JOK
XuMH4ecKre CBONCTBA Ha IpUMeEpe 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJjiopa

XnopoBoaopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MTOy4EHUE bubmorexa [OK
’ ’ 14.11.2023 | https://m.edsoo.ru/00ade104
IpUMEHEHNE
[TpakTrueckas pabota Ne 2 mo Teme
20 «Ilony4yeHne coysiHOM KMCIOTHI brbamorexa [IOK
. . ’ 16.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB»
Brruncnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEaKIUi, €ClId OJUH U3 butmmorexa [IOK
21.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JjaH B U30bITKE
99 OO0miast xapaKTepuCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynmsr 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTUGHUKALIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ COeTUHEHUI bu6moreka [JOK
B IIpUpoje. XUMUYECKHUE CBOWCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBos10po/1, CTpOEHUE, bubmotexa [JOK
¢du3nyeckre U XMMHYECKHUEe CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KUCIO0Ta,
25 buznUecKre 1 XUMUYECKUE br6amorexa [IOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MIPUMEHEHHUE
XUMHUYECKHE PEAKIUH, JIEKAIIUE B
OCHOBE MPOMBIIIIEHHOT'0 criocoba
26 IIOJIYYEHHSI CEPHOM KHUCIIOTBHI. bubmuoreka LIOK
XUMHUYECKOE 3arpsi3HeHne 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KAIOIIEH Cpelibl COSAUHEHUSIMU
cepbl
27 Brruancnenne MmaccoBoi 10U BRIX0Ia Bbu6moreka [JOK
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MPOAYKTa PEaKIIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepucTUKa SJIEMEHTOB

98 VA-rpynmsl. A3or, bubmmorexa LIOK
pacnpoCTpaHEHUE B IPUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeeab
(dU3NYECKUE U XUMHYECKHAE CBOMCTBA
AmMuax, ero Gpu3ndeckue u
XAMHYECKHE CBOWCTBA, MOy4YCHUE

29 npumenenue. KMC mo orenke bubmorexa HOK

19.12.2023 | https://m.edsoo.ru/00adf004
YPOBHSI O0Y4E€HHOCTH 110 XUMUHU.
ITIpomMexyTOUHBIIA KOHTPOJIb.
[Tpaktuueckas padora Ne 3 o Teme
30 «[lony4yeHue aMmmMuaKa, U3y4eHue ero bubmmorexa [IOK
. ’ 21.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3zoTHas KucoTa, e€ GU3NYECcKue u bubmotexa [JOK
XUMUYECKHE CBOMCTBA 09.01.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aAMMOHHS B Ka4eCTBE MHHEPATbHBIX

32 ynoOpenuit. XumMuyeckoe bubmioreia LTOK

. 11.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAKOIIEH CPEbI
COEIMHEHHIMH a30Ta
®Docdop. Oxeun pochopa u
33 @ocgolfﬂaﬂ KI/IiIJ'I((I))Ta,q)(l)I/I;)L?.I/I(‘I\;lKI/Ie u brbmorexa [TOK

N 16.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOJTyYEHUE
Hcnonb3oBanue hochaTos B

34 KaueCcTBE MUHEPATIbHBIX yI00PCHHUIA. bubmmorexa [IOK
3arpsi3HeHHe MPUPOTHON Cpeibl 18.01.2024 | https://m.edsoo.ru/00adfc20
docdaTamu

35 VYrnepon, pacnpocTpaHEeHUE B bubmorexa [TOK

https://m.edsoo.ru/00adfd9c
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npupoje, PU3NYECKre U XUMUYECKUe 23.01.2024
CBO¥CTBa
Oxkcunpl yraepoza, ux Gu3nIecKue u
36 XUMHYECKUE CBOMCTBA. bu6moreka [JOK
DKooruueckrue npodaeMsl, 25.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COJH bubmorexa TIOK
30.01.2024 | https://m.edsoo.ru/00ae006c
[TpakTuueckas padora Ne 4 o Teme
38 "[lonydyenune yrieKucaoro rasa. bubmuorexa [IOK
KadecTBeHHast peakius Ha KapOOHAT- 01.02.2024 | https://m.edsoo.ru/00ae027e
roH"
[TepBoHavanbHbIE TOHATHS 00
39 OpPraHUYEeCKUX BEHIECTBAX KaK O bubmorexa [JOK
P B 06.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSIX yTIIepo/ia
40 Kpemnuii u ero coenuneHus bubmorexa [JOK
P A 08.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTueckas pabota Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX 33124 bubmmotexa [IOK
1o Teme «BakHelmme HeMeTaubl 1 13.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCITUHEHUSD)
KonTponbHas padora Ne3 mo teme
42 «Baxkuelne HeEMETAJUIBI U UX bubmorexa HOK
15.02.2024 | https://m.edsoo.ru/00ae0el8
COCITUHCHHS
OO61mas xapakTepucTuKa
43 XHMHUYECKUX 3JICMECHTOB — bu6mmoreka [JOK
MeTasuioB. MeTtammueckast CBsI3b U 20.02.2024 | https://m.edsoo.ru/00ael03e

MCTAJIJNIMYECKasd KpUCTAJIIINYICCKasd



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. dU3nyeckue CBOMCTBA
MECTaJIJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DISKTPOXUMUYCCKUH P bubmorexa [OK
POXIIM P 22.02.2024 |  https://m.eds00.ru/00ae1156
HATNPSDKESHUH METAJIIIOB
OO61mue crnocoObl NOTy4eHUs
MeTasuioB. CruiaBbl. Berauciienus mo
45 ABHEHUSIM XUMHYECKUX PEaKIUM bubmorexa TIOK
P PEaKIHL, 27.02.2024 | https://m.edso0o.ru/00ael1156
€CIIM OJTUH M3 PEareHTOB CONEPIKUT
pUMecH
46 [ToHsATHE O KOPPO3UH METAJIJIOB bubmorera TIOK
PP 29.02.2024 | https://m.edso0.ru/00ael278
bu6mmoreka [JOK
47
Hlenourteie metanst 05.03.2024 | - https://m.edso0.ru/00ae14b2
48 OKCHIBI ¥ TUIPOKCHJIBI HATPUS U bubmoteka IJOK
KaJIust 07.03.2024 | https://m.edsoo.ru/00ael4b2
49 [Ileno4HO3EMETBHBIE METAIIBI — bu6mmorexa IIOK
KaJabLMi U MarHuH 12.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coequHeHMs KalbIUs brbmorexa [TOK
A " 14.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o001eHne U CuCTeMaTH3aIHs
3HAHUH 19.03.2024
59 JKEcTKOoCTh BOIIBI U CITOCOOBI €€ bubmoteka [JOK
YCTpaHCHHUS 21.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTH BOJBI 1 METOJIBI €& bubmorexa TIOK
e 8 04.04.2024 | https://m.eds0o.ru/00aelae8
yCTpaHESHHUS
54 AnroMuH#H Bbu6moreka [JOK
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09.04.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOMCTBA OKCHA U bubmmoreka [IOK
TUJIPOKCUIA 11.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
> Keneso 16.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCHUIBI U COJH JKese3a bubmotexa [JOK
(1) u xenesa (1) 18.04.2024 | https://m.edsoo.ru/00ae35e6
58 O6o0mIeHne u cucTeMaTH3aUs
3HAHHUHN 23.04.2024
ITpakTuueckas pabora Ne 7.
59 Pemenune sxcniepuMeHTanbHbBIX 33124 bubmmorexa [IOK
1o TeMe «BakHelIe MeTauibl ¥ UX 25.04.2024 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIINi, €CJIU OJIUH U3
60 peareHToB J]aH B U30bITKE HIIH bubmmoreka [IOK
COJICPKHUT MpUMecH. Brrancinenus 30.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXO/Ia MMPOTYKTa
peaxiuu
61 O0001IEeHNE U CUCTEMAaTH3aLHs
3HaHUH 02.05.2024
KontponpHas pabora Ned o teme
«Baxxneunmme MeTauibl U X
62 coenuHenus». KMC no ouenke
YPOBHSI O0y4E€HHOCTH 110 XMMUHU. 07.05.2024
IIpoMeKyTOUHBII KOHTPOJIb.
Urorosas arrectanus.
63 BemecTBa u Mmatepuaisl B Bbu6moreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HIOBCEIHEBH OM JKU3HHU YEIOBEKA 14.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmmoreka [IOK

OKpY’KarOIIEen CpeJibl 16.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn 1 bubmotexa [JOK

AKOJIOTUYECKUX TTPOOIIeM 21.05.2024 | https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. O6001IeHNE U 1 bubmmotexa [IOK

CHUCTEeMaTH3aIus 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblii ypok. O00011€HNE U 1 bubmmoreka LIOK

CHCTEMAaTH3alMs 3HAHUI 28.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O0o01meHue u 1 bubmuorexa [IOK

cUcTEeMAaTU3aLMs 3HAHUI 30.05.2024 | https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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