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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yJabTaTaM OCBOCHHUS 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 00pa3oBaTeNIbHbIX opraHu3anusax Poccuiickoit denepaiuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPEACIICHHE €ro IO KilaccaM M CTPYKTYpUPOBAHUE IO
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 Y4€OHOro 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] XMMHUHU Ha YPOBHE IIeJIel U3YYeHUS MPeMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepualbHOM E€IMHCTBE MUPA, BAXKHYIO
PO UrparoT (GopMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
oOydJaromuXxcs, HABBIKOB HX CaMOCTOSTENbHONM Yy4eOHOH  JesTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOT O B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHUS B OOYYCHHH XUMHUHM OOECIICUMBAIOTCS CITEIM(PUKOM
colepaHusl ~ y4eOHOro  mpeaMeTa, KOTOPbIM  SABJSIETCA  IEIarorM4ecKu
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 comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. Colep:KaHu€ CKIIAIbIBA€TCS U3 CUCTEMBbI
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 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI 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.

TeopeTnyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPaKTUUYECKOTO MPUMEHEHUS U TOJy4YEHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KApTUHBI MHUpPA B JIOTHUKE
e€ CHCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHUS K HAYYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHuME XMMHUM MPOUCXOAUT C MPUBJICYECHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«bwuonorus. 5—7 kmaccel» u «DPU3nKa. 7 KIIacc».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTA YEJIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI0 XapakTepa, s3blka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJI O€30MacHOro oOpallleHusi C BEILIECTBAMH B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (GopMHUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
O0y4aroUMXxcss K CaMOCTOSTENbHON MO3HABaTEIbHOM JAEATeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH 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 o0mel (QYHKIMOHATBHOM W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKpYXaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU U3YUYECHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcsi TyMAHUCTHUECKUX OTHOIUEHU,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW MAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAIUA K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kitacce — 68 gacoB (2
yaca B HeJIelo), B 9 kiacce — 68 4acoB (2 yaca B HE/IEIIO).



COJEPXXAHUE OBYYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KM3HMU YEIOBEKa. XUMHS B CHCTEME 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. [IpOoCThIE U CIIOKHBIE BENIECTBA. 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.

KonunuectBo BemectBa. Monbs. MonsipHast macca. B3anMoCBsSI3b KOJIMYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelIECTB. XUMHUUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
bu3MYECKUX CBONCTB O0Opa3lOB HEOPraHMYECKUX BEUIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOI0 ACHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHwu, B3anMoIeliCTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YeHHE CIIOCOOOB pasjiefieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilne npeacraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jieMeHT U mpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Okcunabl. [Ipumenenue xkucnopoga. CrocoObl



MOJIYYEHUSI KHUCTOpOoJia B JIabopaTopud M MPOMBIIUIEHHOCTH. Kpyroeopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, YCUJIEHUE MapHUKOBOro 3 (ekTa, pa3pylieHue 030HOBOTO CIIOA.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpUpoJe U B KU3HU 4YeaoBeKa. KpyroBopoT BOAbI B IIPUPOJIE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Dusnueckue W XUMHYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

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

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnor. Ousnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonyueHnne KuCnoT.

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

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUSA KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHuss TOopeHHus (Mokapa), O3HaKOMJIGHHE C o0pasllaMu OKCHIIOB H
ONHMCAHME HX CBOWCTB, IOJIYYEHUE, COOMpPAHHE, PACIO3HABAHHE U HU3YyYEHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEeOBaHHE OCOOEHHOCTEW pPACTBOPEHMS BEIIECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpueM ©  KaimblueM) (BO3MOXHO  HMCIOJB30BAHHE  BUEOMATEPUATIOB),



UCCIIeIOBaHWE O0Opa3lloB HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETajula APYrMM M3 pacTBOpa COJIA, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. [lepronnueckas cuCTeMa XUMUYECKHUX 3JIEMEHTOB /.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTtaB aToMHBIX saep. M3otonel. DnekTponbl. CTpoeHMe
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 10 ero noyioxkeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPaanyca AaTOMOB XUMHMUYECKHX DSJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIs pa3BUTUA HAayku W npaktuku. J[. M. MenneneeB — y4y€Hbli u
I'PAKIaHNH.

Xumnueckasi cBsi3b. KoBasieHTHass (monsipHass YW HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHuss.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUSI. OKUCIIMTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHWHKA C pPACTBOPAMH KHCIOT W IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUHI
(ropeHue, peakuu pa3aoKeHUs, COeTUHEHMUS).



Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBsI3ed NpHU WM3YyYEeHUHM XUMHHM B 8§ Kjacce
OCYIIECTBIISICTCS Yepe3 HCIIOJIh30BaHUE KaK OOMUX €CTECTBEHHO--HAYIHBIX
MOHSTHH, TaK U MOHSATHUH, SIBISIFONIUXCS CUCTEMHBIMH JIJISI OT/AEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01muMe ecTeCTBeHHO--HAyYHbIE MOHATHS: HAyYHBIN (akT, TUIIOTE3a, TeOpus,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICITb, SIBIICHHUC.

@dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
M30TOITBI, PaIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUCCKUI 3apsj, BEIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIIMYUHBI, CIAHUIIBI
M3MEpPEeHHUs, KOCMOC, TUTAaHETHI, 3B&311b1, CoHIIE.

buonorust: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaidbl, TOPHbIE MOPOAIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

IHoBTOopenue. Crexuomerpus. KosimuecTBeHHbIE OTHOLIEHUSI B XUMHH

[Tepuognueckuit 3akoH. [leproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, Kalusd, KaIbIUd U HX
COCIMHEHUH B COOTBETCTBHU C IIOJOXXKEHUEM »3JIeMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelllecTBa: BUJBI XMMHYECKOW CBS3U. THUMBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KjaccaM HEOPraHUYEeCKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Pacuersl mo xumMudeckuMm (opMysiaM — HaXOXKJIEHUE MacCOBOH JOJH
AJIeMEHTa B coequHeHuH. BwiBox dopmynsl coequHeHus. Monb — eauHMIA
KOJIMYECTBA BEILECTBA.

3akoH ABoragpo. MoisipHblii 00beM HuAEaTbHOrO ra3a. AOCONIOTHas |
OTHOCUTEJBbHAS TUIOTHOCTh I'a30B.

PacueTsl 1o ypaBHeHMSM peakuui. BpluncneHue waccel, oO0beMa WU
KOJINYECTBA BELIECTBA 0 M3BECTHOM Macce, 00bEMY WM KOJMYECTBY BEIIECTBA
OJTHOTO U3 PEareHTOB WJIM MPOAYKTOB. PacueTsl 0OBbEMHBIX OTHOIIEHHWI T'a30B B
peaKIusx.

Brrunciienne mMaccsl OIHOIO U3 MPOAYKTOB PEAKLUM 10 MACCE UCXOIAHOTO
BELIECTBA, COAEPKALIErO OIPEACICHHYIO TOJII0 IPUMECEN.
Xumuueckuii Ikcnepumenm:



O3HAKOMJICHHE C MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAVIOB M HEMETAIOB (rpadura M anMasa), CIOXKHBIX BELIECTB
(xnopuaa HaTpus),

IIOKa3 HEKOTOPBIX COCAMHEHUM KOJMYECTBOM Bewiectsa | Mo,
JE€MOHCTpALUsl MOJIIPHOTO 00beMa U1€albHOro Irasa.

BewecTtBo 1 XUMHYeCKas peaKkuus

Teopust 3JIEKTPOIUTUYECKON TUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IMCCOLMALMU BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckoil ces3u. Crenens aucconnanuu. CuiabHbIE U clabble 3JEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y ClIOBUS MPOTEKAHUsI peaKIiuii HOHHOTO0 0OMeHa,
NOJIHBIE W COKpalll€éHHbIE HOHHBbIE ypaBHEHMs peakiui. CBoilicTBa KHUCIOT,
OCHOBAaHMM W COJIGMW B CBET€ TMPEJACTABICHUN 00 DJIEKTPOIUTHYECKOM
nucconuanny. KauecTBeHHbIE peakuy Ha HOHBI.

OKUCAUTENHHO-BOCCTAHOBUTENIBHBIE  PEAKIMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIUU. CocraBienue ypaBHEHUU
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOAA
AIEKTPOHHOr 0 OasiaHca. XUMHUYECKUE UCTOYHUKH TOKA. DJIEKTPOXUMUYECKUUN psif
HaIPsHKEHUH METaJIOB. DJIEKTPOIIHU3.

Knaccudukaius XuMUYecKUX peakluid Mo pa3iudyHbIM MpU3HaKaMm (110 YUCTy
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JDK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKNE
YpaBHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. Ilonarue o0 oOpaTUMBIX U
HEOOPaTUMBIX XUMUYECKUX peakuusix. [IoHsATHEe O TOMOT€HHBIX U TeTepOTreHHBIX
peakuusx. [lonsatue o karanuse.

Xumuueckuii IKCnepumenm:

MCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMU OT BO3ACHCTBUS
pa3NUYHBIX (PAKTOPOB, UCCIEAOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB,
rpouecca AUCCOUMAINKA KHCIIOT, IIeJIoYeld U coyleid (BO3MOXXHO HMCIOJb30BAHME
BUJICO MAaTEpUalioB), IMPOBEICHUE OIbITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHMs peakuuii MOHHOro oOMeHa (oOpa3oBaHHE OcCaliKa, BBIJEICHHE ra3a,
o0pa3oBaHUE BOJIbl), OMNBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX pEaKUHUi (FOpeHUe, peakluu pazioKEeHHs, COCAUHEHUs),
pacro3HaBaHWE HEOPraHUYECKUX BEIIECTB C MIOMOIIBI0O KAUECTBEHHBIX PEAKIIMM Ha
VIOHBI, pELICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeJUHECHHUA

OOmas xapakrtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHMYECKHE CBOMCTBA HAa IpUMeEpe  XJopa



(B3auMOJICCTBHE C MeTaUlaMHu, HEMeTalaMH, IejJodyaMu). XJIOPOBOJIOPO.
ConsiHass KMCIOTa, XMMUYECKUE CBOMCTBA, IMOJIy4Ye€HHE, NMpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OpPraHM3M 4YeNOBeKa. BakHelmume XIOpUAbl U UX
HaX0XJICHUE B IPUPO/JIE.

Oo6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3MUecKue CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJUIOTPOITHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XuMHUYecKkue cBoicTBa cepbl. CepoBOAOpPON, CTpOEHUE, (PU3NYEcCKue u
XUMHUYECKHE CBOMCTBAa. OKCHUIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, ¢(u3MYecKMe MW XUMUYECKHMe CBoWcTBa (oOmIMe Kak
OpEJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE peakiui,
JeXKallue B OCHOBE MPOMBIIICHHOTO CIOco0a MOJIyY€HUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi Kucaotbl. Coiau CepHOM KUCIOThI, KAYECTBEHHAs PEaKIUs Ha
cynabdar-uoH. Haxoxnenue cepbl U €€ COCAMHEHHM B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIOIIed Cpellbl COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXK/IH,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeIOTBPAICHUSI.

OOmas xapaktepuctuka 31aeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(u3nueckre U XxuMu4ueckre cBorictBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MOIyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre u XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMS. A30THasl KHCIOTa, €€ MOJy4YeHHe, (PU3NYeCKue U XUMUYECKUe
cBoiicTBa (0OIIME Kak TMpPEACTaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonp3oBaHME HUTPATOB W COJEH aMMOHHUSI B KadyecTBE MUHEPATbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeiibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/yXa, MOYBBl W BOJAOEMOB). Docdop,
aiotpornHbie Moaudukanuu (pochopa, GumUecKkne M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopHas kucnora, GU3HIECKUE U XUMHIECKUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAIbHBIX YIOOPEHUH.

OOmast xapakrepuctuka 3meMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHUW  OKHUCJICHHS.  YTJepoja,  auIOTPOIHBIC
Moau(UKaIMKM, pacpoCTpaHEHWE B MpupoAe, (U3HUecKue U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKcuabl yriaepoaa, ux
¢usnyeckue W XUMHYECKHE CBOMCTBAa, JAEWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIyYEHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100adbHOTO TMOTEIUICHHS KJIMMAaTa, IapHUKOBBIM
addext. YronapHas KuciaoTa U €€ cou, ux (PU3NIECKUEe U XUMHUYECKUE CBOMCTRA,
nojilyueHue u npumeHenwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.



Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJICHHOCTH U CEILCKOM
XO35IMCTBE.

KpeMHuii, ero ¢usnueckue U XUMHYECKUE CBOICTBA, IOJyYEHUE U
npuMeHneHue. CoenuHeHus: KpeMHus B mnpupozae. OOmue npeacraBieHUs 00
okcuse kpemuus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITYy, B TIPOMBIIUICHHOCTH. BakHeiiline cTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobaeMpl 6e30macHOro HMCIOIb30BaHUs
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIui Ha XJIOPHUI-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMNBITHI, OTpakaroliue (PU3MUECKHe M XHMHUYECKHE CBOWCTBA
TraJIOTEHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0pa3laMu XJIOpHAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
oOpazuamMmu ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJIEOMATEpPUAJIOB), HAOIOJICHHUE Tpollecca OOYrJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XHMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHOW KUCIIOTHI, IPOBEACHUE KaUueCTBEHHOW peaklMy Ha cyiab(dar-
MOH W HAOJIOJeHUE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3NYECKUMH
CBOWCTBaMH a30Ta, (ochopa M UX COEAMHEHUH (BO3MOXHO HCIIOJIB30BaHUE
BUJIEOMATEpPUAJIOB), 00pa3liaMu a30THBIX U (PochopHBIX ynoOpeHU, MoTydyeHue,
coOupaHue, pacrno3HaBaHWE W H3YYEHUE CBOICTB amMMHuaka, IpOBEACHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U M3yUyeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aNMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOXHO VICIIOJIb30BAHUE BUJIEOMATEPUAIIOB), V3y4ECHUE MOJIEIEn
KpUCTAUIMYECKUX PEmIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIICHHE C
IpoIecCOM  aJCOPOIMU  PAacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOWCTBOM MPOTHUBOTas3a, MoJyueHHuEe, COOMpaHUE, PACcO3HABAaHHE U H3y4YCHHE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-HOHBl M M3y4YE€HHE IMPU3HAKOB MX IPOTEKaHUs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOM IPOMBIIUICHHOCTH, PEIIEHUE HKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenmume HeMETAIUTbl U UX COEAUHECHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO6mast xapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METaJNIOB Ha OCHOBAHHHU
ux nonoxeHus B Ilepuonnueckon cucremMe XuUMHYECKHX dieMeHtoB /JI. N
MenpaeneeBa n ctpoeHus: atToMoB. CTpoeHre MeTauioB. MeTtamnudeckas CBsA3b U
MeTaJNIMYecKas Kpuctauimyeckas pemerka. Ou3nyecknue 1 XMMUYeCKUe CBOMCTBA
MetaiioB. OOmme crnocoObl moiydeHuss MertamioB. lloHsTtne o Koppo3uu



METaJJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CrjiaBel (CTajab, YyryH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TIPOMBIILJIEHHOCTH.

[llenounsie MeTayibl: mojioxkeHue B Ilepuoguyeckoi cucreMe XUMHUYECKHUX
sanemeHnToB /. 1. MenzaeneeBa, CTpO€HHE WX aTOMOB, HaXOXIEHUE B IPHUPOJE.
duznyueckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKcunbl u
TUAPOKCUABI HATpusi W Kaius. lIpUMeHeHue MIEOYHBIX METAUIOB U HUX
COCIMHECHUM.

[Ile1ouyHO3EMEIbHBIE METaIbl MarHuii M Kajbl[Uil: IIOJO0XKEHHE B
[lepuoguueckoii cucreme xumudeckux sneMmeHToB JI. M. MeHneneesa, cTpoeHue
WX aTOMOB, HaXOXJIeHHE B npupoje. Pu3ndecKkue U XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelive coeqUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJN).
XKécTkocTh BOABI M CTOCOOBI €€ YCTPAaHEHHUS.

AsmoMuHHI: TToNiokeHue B lleprnoanueckoil cucTeMe XUMUYECKHUX JIEMEHTOB
JI. . Menneneesa, CTpoeHHE aroma, HaxoxzacHue B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, CTpo€HHE aToMa, HaxoxjaeHue B mpupone. Ddusnueckue u
XUMUYECKUEe CBOMCTBA kele3a. OKcuabl, TUIPOKCUIbl U comu xenesa (1) u sxenesa
(1), ux coctaB, CBOMCTBA U MOTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, HX (HU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HUE  PE3YJbTAaTOB KOPPO3UM  METAIJIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPHUAIIOB), OCOOCHHOCTEW B3aUMOJICUCTBUSL OKCHA
KJIbLIUSL W HATpUd C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
VCCIIE[IOBAHUE CBOWCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUA JKEJIE3a B KUCIIOPOJIE
(BO3MOKHO  HUCIIOJB30BAaHUE  BUJCOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KaJlblUs, aTIOMHHUS, [IMHKA, *Keje3a
(1) u xene3za (1), meau (Il), HaOIFOACHKME U ONKCAHHKE MPOIIECCOB OKPAIMBAHUS
IJJAaMEHH WOHAMU HaTpUsl, Kalus W Kaiblusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCleI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHUS,
pelIeHue SKCIEPUMEHTANBHBIX 3ajad 1o Teme «Baxuelive MeTauibl M HUX
COCIMHEHUS.

O0001meHne cBeIeHU 00 3JIEeMEHTAX U HEOPTraHMYEeCKHUX BellecTBax

3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB AJIEMEHTOB M IPOCTHIX BEILECTB B
[JIABHBIX MOJArPYIIAX U B MaJbIX MIEPUOAaX. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
CJIOHBIX COCIMHEHUN AJIEMEHTOB — BBICHINX OKCUJIOB U THUAPOKCHUIOB, JIETYUYUX
BOJOPOJIHBIX COECIMHEHUM.



Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE C 00pa3liaMu MPOCTHIX BELIECTB-METAUIOB U HEMETAJUIOB 2-
ro v 3-ro MepruooB,

UCIIBITAHUE WHIUKATOPOM BOJHBIX PACTBOPOB BOJOPOJHBIX COEIWHEHUN
a30Ta, KUCJIOPOJa, CEPHI U XJI0pa.

HavyanbHble cBeleHUs1 00 OPraHu4YecKHUX COeIMHEHHUsIX

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COSAMHEHUAX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJI, TJINLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HCTOYHUKH YIJI€BOJOPONOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
OPOAYKThl MX MepepadoTku (O€H3MH), UX pOJib B OBITY W MPOMBIINIJIEHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BEUIECTBAX: KUpax, OenKax, yriieBojgax — U ux
poaM B OKM3HM 4elloBeKa. MarepuanbHOE €IMHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COCIUHEHUN.

Mesicnpeomemmuoie céasu

Peanuzanys MeEXIpEeAMETHBIX CBS3€M IIPM M3Yy4YEHHH XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pEe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATUH, SBJSIOIIUXCS CUCTEMHBIMU I OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HaY4HOI'0 LIUKIJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kiaccu(ukaius, TMEepUOJUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHUE, MOJEINb, SBJICHUE, MAPHUKOBBIN
ek, TEXHONOT s, MaTepUaIb.

dusnka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHU]I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUN 3apsj, MNPOBOIHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAILITUYECKAs
pemérka, CrujiaBbl, (PU3NYECKUE BETUYUHBI, €AUHUIBI W3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorusi: ¢orocunTes, apixaHue, Ouochepa, SKOCHUCTEMA, MHUHEPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHThI, MAaKPOIJIEMEHTHI, MUTATENIbHbIE BEIIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpandbl, TOpPHbIE MOPOABI,
II0JIC3HBIE UCKOIIaEMBIE, TOIUINBO, BOJIHBIE PECYPCBL.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI 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, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaruen o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH 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/IaHUU YYCOHBIX MPOEKTOB, CTPEMJICHHUS 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 OCO3HAHMS MOCIEICTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYJIBTYPBI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCIECACTBUN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIATAHMSI:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIIEHHWE K TPHUPOJAE 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
IIPaBHIT 0€301IACHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaITUSX,
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  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHs TJI00aJbHOTO XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pPE3yJIbTaTOB BBIACISIIOT 3HAYUMBIC JIJIS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOW KapTHMHE MUpa, U YHUBEpCaJbHbIC YueOHbIE NEHCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble 0OecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO U OCYHIECTBIECHUIO 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 B3aUMOCBS3b C JAPYIMMH IOHSATHSIMH), UCIOJIb30BaTh
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKAY OOBEKTaMU H3Y4EHHS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTHUBHBIE, I€TyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE MPUMEHATh B IMpOLECCE MO3HaHWS MOHATHS (IpEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJCIbHBIC MPEICTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C YYETOM
3TUX MOJEIIBHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYHIECTBEHHBIC
OPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHUE HCIIOJIb30BaTh IOCTABIEHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa IO [UIAHWPOBAHUIO, OpPraHU3alUd W IPOBEIAECHUIO
YYEHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIENOBAHMS, COCTABIISTh OTUYET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

yYMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HH(OOPMALUIO
pa3’IMyYHbIX BUAOB U (HOPM MPEACTABICHUS, OTYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOIO COJEp)KaHUsA, CIPaBOUHBIC
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IU4HbIE METOABI U 3allpOChl NMPHU IOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJIEHUE KYJIbTYPOl aKTUBHOI'O UCMOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCIONb30BaTh M AaHAJIU3WPOBAaTh B Ipolecce YydyeOHOM u
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOUIEH NPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaTb BOMPOCHl (B XOJ€ auaiora U (W) JUCKYCCUHU) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTax; JelaTh IPE3EHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMUYECKOIO dKCIEpUMEHTa (J1abOpaTOpHOIO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATEIIbCKOM  JNEATEIIbHOCTM  IPU  PELICHUH
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIC YHHBeEpCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[O3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3yd4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBUE ITOJIyYEHHOI'O pPE3yJIbTaTa 3asBICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, ITPEIJIaraéMbl€ B YCJIOBHH 3a/1aHUII.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIFOT: OCBOEHHBbIE OOYYaIOIIMMUCSA HaydHble 3HAHHS, YMEHHUS M CIIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy o6y4uenus B 8 kiacce npeMeTHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUSI PEaAKIUi: pPeaKInu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P (PEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JJISI COCTaBJieHUs (opMmys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCIEHUSI  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaM, BHJ XUMHUYECKOM CBSI3M (KOBaJCHTHAas M WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX BJIEMEHTOB OT MX IOJOXEHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHUsI MAacChl BELIECTB, MOCTOSHCTBA 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)», mansie u
OoJbIIMEe TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

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

XapaKTepru30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

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

BBIYHCIIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIC OIEPAIlH MBICIUTEILHON ACATEIPHOCTH — aHAJIH3
W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMATH3aIlnio, KIacCU(PHUKaIIUIO,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — I M3YYCHHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBIC METObI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHHE, MOJCIUPOBAHUE, SKCICPUMEHT
(peanbHbBIN U MBICJICHHBIN);

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 BeEMIECTB (BOIOPOJa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MacCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHXK U JPYTHUE).

K xonIy 00y4yeHusi B 9 Kkjacce npeMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pacKpbpIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IOHSATHH: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYJIa, WOH, KAaTHUOH, AHUOH, IIPOCTOE BEILECTBO,
CJIIO)KHOE BEILECTBO, BAICHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklus, XUMUUecKasl CBsA3b, TEIIOBON d3(PPeKT
peakuuMyd,  MOJb, MOJAPHBIM  OO0OBEM,  pacTBOpP,  BIEKTPOJIUTHI,
HERJIEKTPOJIMTBL, DJIEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajlu3aTop, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIMH,



OKUCIIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE U  BOCCTAaHOBJICHHE,
aIIoTponus, aMPOTEPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAsi, MOHHAs,
METAJUIMYECKasi), KpUCTAUIMYECKass PEIIETKa, KOPpPO3Us METAJLIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEACIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSITh 3TU MOHATHUS IPU ONMUCAHUU BEIECTB U UX MPEBPAICHUII;
UCIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMmy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OTpEIEATh BAJICHTHOCTh M CTEIIEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHYECKON
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps/l MOHA M0 XUMUYECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH, THUIl KPUCTATUIMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbicn llepunommueckoro 3akona JI. WM. MeHnpeneeBa u
JEMOHCTPUPOBaTh €ro IOHHMMAaHUE: OIHUCHIBATh U XapaKTEpU30BaTh
Tabauuynyo ¢opmy llepruonnueckoil CUCTEMBbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHATHS «MJIaBHas mnoarpynmna (A-rpynma)» U «mnoOodHas
noarpynna (b-rpynna)», manble u OOJbIIME TMEPUOABI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCCKONM TabnuIEe, C
YUCJIOBBIMM  XAapPAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  siapa, oOIIee YHCIO DJIESKTPOHOB H
pacmpeneleHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOITUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHCHHUU B
npeAenax MaJiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (T0 YHUCIYy M COCTaBy Y4YacTBYIOUIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMUE W CHEIMU(UUECKHE XUMHUYCCKHEC
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUN;

COCTABJISATh YPaBHEHUS DJIEKTPOJUTHUYECKON JIUCCOIMAIUM  KUCIIOT,
LIEJ0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMK MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TEHETHUYECKOM CBA3M MEXKY BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHHUS XHMHYCCKHX IIPEBpaIllcHUH B pPa3IuIHBIX
YCIIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJSPHYHO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOJIFO1aTh MpaBWwia  TMOJIb30BAHUA  XHUMHUYECKOU MOCyIOl |
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHMM C HWHCTPYKUHUSIMA MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAaKa U yIIIEKHCIIOTO rasa);

MPOBOJIUTh  PEAKIMU,  MOJITBEPXKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABaTh OIMBITHBIM IYTEM XJIOPUI-, OpOMU/I-,
uonua-, kKapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(dar-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€Ud — JJII M3Y4YCHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0JICHUE, W3MEpPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yaco
Ne HaunmeHnoBanue pa3ienoB DJIeKTPOHHBIE (LM poBbIe)
KoHnTpoJbHbIe IIpakTnyeckne
n/n U TeM NMPOrpamMMmbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Paspgea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
XuMus — BaxkHas 00JaCTh
€CTECTBO3HAHUS U bubmorexa [IOK
1.1 . 5 0 2
MIPaKTUYECKOM https://m.edsoo.ru/7f41837c
JeSTeIbHOCTH YeJIOBEKa
12 BemiecTBa 1 XuMH4yeckue 15 1 0 bub6morexa IIOK
' peaKuuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
91 Bozayx. Kucnopoz. 5 0 1 bubmmoreka [JOK
' [MousTrEe 06 OKCHIAX https://m.edsoo.ru/7f41837¢
99 Bonopon.Ilonsitue o 8 0 1 bubmmoreka LIOK
' KHCIIOTaX U COJIAX https://m.edso0.ru/7f41837c
Bopa. PactBopsl. [lonsatue bubmmoreka LIOK
2.3 5 1 1
00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBI€ KJIACCBI Eu6 1OK
nOInOTEKA
2.4 11 1 1
HeOpraHHq?CKHX https://m.edsoo.ru/7f41837¢
COCIMHEHHM
Hroro no pasaeny 30

Pasnea 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3iemMeHToB /. U. MenaeneeBa. CTpoenne aToMOB.



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Xumuueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEJILHBIE P€aKIIuu

[Tepuognueckuii 3aK0H 1
[lepnonnueckas cucrema

bu6morexa IIOK

3.1 . 7
XHMHUCCKIX DJIEMEHTOB J| https://m.edsoo.ru/7f41837¢c
N. Mennene-eBa. CtpoeHue
aToma
XUMHUUECKas CBSI3b.
OKHUCIHTENLHO- bubmorexa [IOK
3.2 8
BOCCTAHOBUTEJILHBIEC https://m.eds00.ru/7f41837c
peakuuu
Uroro no pazneny 15
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 [IPOTPAMME



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

9 KUIIACC

Ne n/m

HaunmeHnoBaHue pa3iesioB H TeM

KoaunuecTBo uacos

DJIeKTPOHHBIE (LM poBbIe)

Konrtpoabubie | IIpakTuueckue
NMPOrpaMMbI Bcero oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
Tema 1. Crexuomerpus. KosimuyecTBeHHbIE OTHOIIEHUSI B XUMUH
[ToBTOpEHue n yriybieHne 3HaHU I bubmotexa [JOK
1.1 4 0 0
OCHOBHBIX Pa3JIeJ0B Kypca 8 KJiacca https://m.edsoo.ru/7f41a636
12 Crexuomerpusd. KonmnuecTBeHHbIE 8 1 0
OTHOILIEHUS B XUMUHU
Hroro no pazneny 12
Tema 2. XuMH4ecKasi peakuus
bu6moreka [JOK
1 XuMHIeCKas PeaKIus 17 1 1 https://m.eds00.ru/7f41a636
Nroro no pazneny 17
Tema 3. HemeTtasisl
2.1 OO011ast XxapaKTeprCTHKa HEMETAIIJIOB 1 0 0
99 OO61mas xapakTepUCTUKa XMMHYECKUX 3 0 0 bubmmoreka LIOK
' anemeHToB VIIA-rpynnel. ["anorensl https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 anemenToB VIA-rpymmel. Cepa u eé 2 0 0 bubmorexa IOK
' PYTUIRL &P https://m.edso00.ru/7f41a636
COCJIMHCHHUSI
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemeHToB VA-rpynmsl. A3ot, hocdop u 6 0 1 bubmmorexa [IOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
WX COCTUHEHUS
2.5 OO01mas xapakTepuCTUKa XMMHYECKUX 10 1 2 bubmoreka LIOK



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

anemenToB |VA-rpynmnsl. Yriaepon u

erMHI/Iﬁ U UX COCANHCHUA

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

Uroro no pazneny 22
Tema 4. MeTalJIbI
. but6mmoreka [JOK
3.1 00 4 0
HIHE CBOMCTRA METaITon https://m.edsoo.ru/7f41a636
3.2 Baxkueiimme MeTaIIbl 1 UX COEIUHEHUS 6 0 E;I;?:;;T:clj(;i[rouls (412636
Hroro no pazueiy 10

Tema S. O0001eHne cBeAeHUI 00 2JIeMEeHTaX H HEOPraHUYeCKHX BellecTBax

41 O060061eHuE cBeleHNi 00 AIeMeHTax 1 3 0 bu6muotexa LIOK
HEOPraHWYEeCKUX BEIECTBaX https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Tema 6. HauanbHble cBeleHHs1 00 OPraHUYecKHX COeIMHEeHUsIX
HauanbHble cBeieHUs] 00 OPraHUYeCKUX BEIIECTBAX 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME



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

HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoauuecTBO 4acos
Hara JIeKTPOHHBIEe HU(pPOBbIE
n/ Tema ypoka Bcer KoHTpoabHbI IMpakTuyecku
U3y4eHUs o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThbI e padoThI
[Ipenmet xumuu. Poib
XUMHH B )KU3HU bubmuoreka [JOK
L uenoseka. Tena u 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
BEII[ECTBA
[TonsiTue o MeTomax bu6moreka [JOK
2 1 0 0 07.09.2023
MTO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e
[TpakTnueckas pabora Ne
1 «IIpaBumna paboTsl B
nabopaTopuu ¥ IPUEMBI bubmorexa [JOK
3 1 0 1 12.09.2023
oOpalieHus ¢ https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM
000pyI0BaHUEM »
YucTele BemecTBa U BuG 110K
noIMoTeKA
4 .C 0 1 0 0 14.09.2023
cmect. LAT0CODE . https://m.edsoo.ru/ff0d26ca
pasneneHus cmecei
[TpakTuueckas padora No
5 2 «Pasznenenue cmecent 1 0 1 19.09.2023 Bbu6moreka [JOK
(Ha MpUMeEpe OUUCTKHU https://m.edsoo.ru/ff0d28c8
MOBAapPEHHON COJIN)»
bu6moreka [JOK
6 A 1 0 0 21.09.2023
TOMBL H MOTICHY TR https://m.edsoo.ru/ff0d2a6c



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

XUMHUYECKUE DIJIEMEHTHI.

bu6mmoreka [JOK
26.09.202
! 3naxy (CHMBOIHI) 6.09.2023 https://m.edsoo.ru/ff0d2be8
XUMHYECKHX DJIEMECHTOB
IIpocTeie u ciioXHBIE bu6mmotexa [IOK
28.09.2023
8 BEIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIAPHOE 03.10.2023 bubmotexa LIOK
y4ECHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB. BuG 10K
noIMoTeKA
10 Xumuueckas popmyJia. 05.10.2023 https://m.edsoo.ru/ff0d2eae
BaneHTHOCTH aTOMOB
XUMHYECKUX 3JIEMECHTOB
OTHOCHUTENbHAsI aTOMHAsI Bu6 110K
noMoTeKa
11 Macca. OTHOCUTEIbHAS 10.10.2023 https://m.edsoo.ru/ffod323c
MOJIEKYJIsIpHas Macca
MaccoBas goJis Eu6 LIOK
nOIMOTEKA
12.10.202
12 XUMHYECKOTO 2JIEMEHTA B 0.2023 https://m.edsoo.ru/ffod350¢
COC/TMTH CHH U
KonnuectBo BemecTsa. bubmuoreka [JOK
13 17.10.2023
Moib. MossipHast macca https://m.edsoo.ru/ff0d5230
duznyueckue u Bu6 OK
14 XUMHUYECKHUE SIBJICHUS. 19.10.2023 nosmorexa I
https://m.edsoo.ru/ff0d37fa
XuMHUecKas peakius
IIpu3Haku u ycinoBus Bu6 LIOK
nOIMoTeKA
1 24.10.2023
> HpOTeK%Hm XUMITHECKIX 0.20 https://m.edsoo.ru/ff0d3al6
peaxiui
16 3aKOH COXpaHEHHS MacCChl 96.10.2023 bubmoreka [{OK

BellecTB. XUMHUYECKHUE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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
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YpaBHEHUS

Brruncnenns Kkonm4decTna,
MAaccChI BEIIECTBA IO

bu6moreka [JOK

17 07.11.2023
YPaBHEHUSIM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peaKuit
Knaccudukanus
XUMHUYECKUX PEAKIINI Bu6 10K
noIMoTEeKa
18 (coemunerms, 09.11.2023 https://m.edso0.ru/ff0d3f34
pa3IoXKeHus, 3aMeIeHUs,
obmeHa)
M. B. JlJomoHOCOB —
YUEHBIN - HITUKIIOTICIUCT. bubmotexa [IOK
19 14.11.2023
O060011EeH1E U https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anusa 3HaHuu
Kontponsnas pabora Nel Eub 10K
noOJIMOTEKa
20 B 16.11.2023
fo TeMe «betectna https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKIIUN))
Boznyx — cMmech razos.
CocraB Bo3ayXxa. bubmoreka [IOK
21 21.11.2023
Kucnopon — snemeHnr u https://m.edsoo.ru/ff0d448e
npoctoe BemniecTBo. O30H
dusnueckue u
XUMHYECKHE CBOMCTBA
bubmmoreka [JOK
22 23.11.2023
Kucaopoa (peakimn https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPCHHE).
ITonsarue 00 okcugax
93 CriocoObI oJTy4eHHS 98.11.2023 bubmotexa [JOK

KUCIIOpoia B

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
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nabopaTopuu U
MMPOMBIIIIIICHHOCTH.
[Ipumenenue kucnopona

TennoBoit a3 ekt
XUMHUYECKOMN pC€aKIuu,

TIOHSATHE O BuG 110K
nomoTeka
24 TEPMOXUMUYECKOM 30.11.2023 https://m.edsoo.ru/ffod4790
ypaBHEHUH, IK30- U
SHAOTEPMHUYECKUX
peaxIusax
Tonnuso (HeQTh, yronib u
MeTaH). 3arps3HeHue bubmuotexa LIOK
25 05.12.2023
BO3/yXa, CIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[TpakTueckas padorta No
26 3 o teme «Ilonyuenue u 07.12.2023 bu6mmoreka LIOK
coOupaHue K1clIopoa, https://m.edsoo.ru/ff0d4ae2
W3YUYEHHUE ETO CBOWCTBY»
B _
27 HO(Z)[:TpoOeHBe aeﬁfsm ’ 12.12.2023 | Dromiorexa HOK
P HECTBO. e https://m.eds0o.ru/ffod4ddo
Haxoxaenue B mpupozae
duznyecKrue u
XUMHYECKHE CBOHCTBA bubmoreka [JOK
28 14.12.2023
Bojopoza. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpO/Ia
[TonsiTue 0 KUCTOTAX U bu6moreka [JOK
29 19.12.2023
COJISIX https://m.edso0.ru/ff0d50d2
30 CriocoObI oJTy4eHHS 21.12.2023 | bubmmoreka [{OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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BOZIOpOJIa B TabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTueckas padorta Ne
4 o reme «Ilonmyuenue u

bu6moreka [JOK

31 26.12.2023
coOupaHue BOAOpO/a, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOHCTBY»
MonspHblil 00bEM ra30B. bubmotexa LIOK
32 28.12.2023
3akoH ABorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,
KOJIMYECTBA BEIIECTBA BuG 1IOK
noIMoTeKA
33 rasa Io ero u3BECTHOMY 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Boruncienust 00bEMoB
ra3oB 10 YPaBHEHUIO Bu6 110K
noIMoTeKA
34 11.01.2024
peaxti Ha_,OCHOBe https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B
dusznueckue u Eu6 LIOK
. nOIMOTEKA
35 XUMHYECKHE CBOMCTBA 16.01.2024 https://m.edsoo.ru/ffod587a
BOJIBI
CocTaB OCHOBaHHUM. bubmuoreka [JOK
36 18.01.2024
[TonsiTre 00 MHAMKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTerns.
Haceimennsie u
37 HEHACHIILCHHbIE 93.01.2024 bubmorexa [JOK

pactBOphl. MaccoBas
JI0J1S1 BEIllecTBa B
pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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[TpakTnueckas padorta Ne

5 mo Teme
«[IpuroroBnenune Eu6 LIOK
nommoTeka
38 25.01.2024
paCTBOP(?_B ¢ . . >.01.20 https://m.edsoo.ru/ff0d5eba
onpenenéHHON MacCOBOM
JIOJNEN pacTBOPEHHOTO
BEIIECTBAY
KontponpHas pabora Ne2 Bu6 110K
nonmoTexa
39 no reme «Kucnopoz. 30.01.2024 https://m.edsoo.ru/f0d6342
Bonopon. Bona»
OKcHIBI: COCTaB, Bu6 LIOK
nommoTexa
4 1.02.2024
0 KIaccu pukarus, 01.02.20 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tony4yenue u
XUMHYCSCKHE CBOHCTBA bu6moreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M 06.02.2024 https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUJIOB
OcHOBaHUS: COCTAB, Bu6 110K
(1
42 Kace uica, 08.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyyenue u 56 LIOK
ubnmoreka
43 i 13.02.2024
XHMquCK?e cBOHCTRA https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
Kwucaotsr: cocTas, Eu6 LIOK
nomoTeka
44 15.02.2024
KJ1accH pUKaIus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tonmyuenue n 90.02.2024 bu6mmotexa [{OK

XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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KUCIIOT

Comu (cpeanue):
HOMEHKJIATypa, CIOCOOBI

bu6moreka [JOK

46 22.02.2024
MOJYYEHUSI, XUMUYECKHE https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTrueckas padorta Ne
6. Pemienne
HKCIEPUMEH TaJIbHBIX Eu6 10K

noIMoTeKA

47 27.02.2024
Janat Ho TeMe 02.20 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCJTMHEHMI»
I'eneTrnyeckas CBs3b

48 MEXTy KJlaccaMu 99.02.2024 Bbu6moreka [JOK
HEOPraHUYECKHUX https://m.edsoo.ru/00ad9a50
COEJIMHEHUM
O06o0enue u bu6moreka [JOK

49 05.03.2024
cUCTEMAaTHU3alUs 3HaHUH https://m.edso0.ru/00ad9cb?2
KonTponbHas padora Ne3

50 o TeMme "OCHOBHEIE 07.03.2024 bubmuoreka [JOK
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IlepBble MONBITKA
KJ1accu puKanuu BuG 10K

nOIMoTeKA

51 . 12.03.2024
XUMITICCIHX STICMCHTOB https://m.edsoo.ru/00ad9ffa
ITonsTe o rpynnax
CXOJTHBIX DJICMEHTOB

52 [leproanyeckuii 3aK0H 1 14.03.2024 | bubmiorteka [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9ffa

Ilepnonnueckas cucrema
XUMHNYCCKHUX DJIEMCHTOB
. . MenneneeBa

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

Ilepuonael, rpymnisl,

bu6moreka [JOK

53 19.03.2024
MOATPYMIIbI https://m.edsoo.ru/00ada52c
CrpoeHne aTOMOB. Eub 10K
HOIHOTEKA
54 CocraB aTOMHBIX sI7I€p. 21.03.2024 https://m.edsoo.ru/00ada34?
H3otomnbr
CrtpoeHue 31eKTPOHHBIX
000J104€EK aTOMOB BuG 1IOK
noIMoTEKa
55 02.04.2024
DTEMEHTOB . https://m.edsoo.ru/00ada6bc
[Tepuoanyeckoil cucTeMbl
JI. 1. MenneneeBa
XapakTepuctrka
XHUMHUYECKOI0 dJIEMEHTA Eub 10K
HOIHOTEKA
56 04.04.2024
1o ero nonoxceljmo i https://m.edsoo.ru/00ada824
Ilepnonuyeckon cucreme
JI. 1. MenneneeBa
3HaueHue
[lepuoamyeckoro 3aKoHa
JUUISL pa3BUTHUSL HAYKU U bubmoreka [IOK
57 09.04.2024
npaktuku. /. 1. https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4€HBIN,
Mearor U rpakJaaHuH
DIIeKTPOOTPHUIIATEITLHOCT
58 b aTOMIZ)B ;EMI;IquKI/IX 11042024 | Puomorera llOK
o https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 Honnas xumMmuueckas 16.04.2024 | bubmiorteka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e
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CBSI3b https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipaas 1 18.04.2024 bubmorexa [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosnsipHas 1 93.04.2024 bubmorexa [{OK
XUMHUYECKasl CBSA3b https://m.edsoo.ru/00adaab9
g2 | Meranmrieckas 1 25.04.2024
XHMHYECKas CBI3b
63 TBepable BeliecTsa 1 30.04.2024
bu6mmoreka [JOK
4 1 02.05.2024
6 (Creneis oKHCICHHs https://m.edsoo.ru/00adae28
OKUCIIUTEIBHO- Bu6 1IOK
nOIMoTEKA
65 BOCCTAHOBUTEIbHEIE 1 07.05.2024 https://m.edsoo.ru/00adb076
peaxiuu
OKHCIUTEIH U bu6moreka [JOK
66 1 14.05.2024
BOCCTaHOBHUTEIIHN https://m.edsoo.ru/00adb076
KonTponbsHas padora Ned
o teme «CTpoeHue bubmotexa [JOK
67 1 16.05.2024
aToMa. XHUMHYECKast https://m.edsoo.ru/00adb486
CBSI3bY
PesepBHBI ypOK. Bu6 110K
nOIMOTEKA
68 0600 1 21.05.2024
OOHICHHC 1 . https://m.edsoo.ru/00adb33c
CUCTEeMaTH3alus 3HAHUI
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KUIIACC

KoaunuecTBo yacoB

Ne Tema vDoKa Kourpo MpakTny Hdara DJIeKTPOHHbBbIE HU(PPOBbIE
n/n yp Bcero | JbHBIE ecKue HU3y4CHUs o0pa3oBaresibHbIE pecypchl
padoThI padoThI
[lepuponnyeckuii 3aK0H. Eu6 OK
1 [Mepuonnueckasi cuCTEMa XHMHYECKIX 1 0 0 05.09.2023 nbmmotera L
https://m.edsoo.ru/00adb59e
anemenToB /1. 1. Menneneena
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB Eu6 10K
nbIMoTeKa
2 & 1 0 0 07.09.2023
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adbeb6
TEepUOI0B
3 Knaccudukanys 1 HOMEHKIIATypa 1 0 0 12.09.2023 bubmoreka IJOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xumuueckoi CBSI?I/I U TUIIBI 1 0 0 14.09 2023 bu6moreka [JOK
KpUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Monb—eanHuIa KOJIN4decTBa BellecTBa bu6moreka [JOK
5 1 0 0 19.09.2023
MomnsipHast Mmacca https://m.edsoo.ru/ff0d5230
bubmorexa [IOK
6 PacuéThl 0 ypaBHEHUSAM PEaKLUid 1 0 0 21.09.2023 | pitps://m.edsoo.ru/ff0d5708
Pemenune pacuérHbix 3a7a4u ¢
bu6moreka [JOK
7 i i 1 0 0 26.09.2023
WCIIOJIb30BaHUEM YpaBHEHUN peaKIuid https://m.edsoo.ru/ff0d5708
3akoH ABorajpo. MonspHbIil 00bEM bubmuotexa LIOK
8 1 0 0 28.09.2023
ras3oB https://m.edsoo.ru/ff0d542e
9 Pacuérel o ypaBHEHMSIM peakiuii ¢ 1 0 0 03.10.2023 bu6moreka IIOK
Y4aCTHEM Ia30B https://m.edso0.ru/ff0d5708



https://m.edsoo.ru/00adb59e
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Pemienue 3ama4 ¢ HCIIOJIB30BaHUEM

10 - - 05.10.2023
YpaBHEHUH XUMUYCCKUX PEaKIUi
O6o01maronee MOBTOpEeHNE
11 110 TeMe «CTeXMOMETPHIECKHE 10.10.2023
pacuy€Tbn
12 KonTponsHas padora Nel mo teme 12.10.2023
«CTEeXHOMETPHUECKHE PACUY CThI» o
13 DJEKTPOIUTHI U HEITICKTPOIIUTHI. 17.10.2023 bu6moreka IIOK
' DIIEKTPOTMTHIECKAS M CCOIIUALINS o https://m.edsoo.ru/00adcd68
i bu6moreka [JOK
14 Juccornuanus KIUCJIoT, OCHOBaHUN U 19.10.2023
coJieit https://m.edsoo.ru/00adcd68
bu6moreka [JOK
15 24.10.2023
CHITbHEIC 1 CAA0BIC SICKTPONHTEI https://m.edsoo.ru/00adcd68
16 Kucnornocts cpenbl. Bogoponubiit 26.10.2023
I0KA3aTeNb e
17 Peakiiuu nOHHOTO OOMEHA U yCIOBHS UX 711.202 Brbmiorexa HOK
MpOTeKaHus 07.11.2023 | hitps://m.edsoo.ru/00add448
18 Pemenune Eaﬂaq Ha SOCTaBJ'IeHI/Ie HOHHBIX 09.11.2023 bu6mmoreka [JOK
YpaBHEHHUM peakiuit https://m.edso00.ru/00add5d8
CBoiicTBa Ba)XXHEHIINX KJIaCCOB
19 HEOPraHUYECKUX COCMHEHUN B CBETE 14.11.2023 BHGJ.IHOTeKa HOK
TEOPHH 3EKTPOTUTHIECKOH it https://m.edso0.ru/00add5d8
JUCCOITUAITTU
[Tpaktrueckas pabora Ne 1. «Pemenue Bu6miorexa IOK
20 SKCTIEPUMEHTABHBIX 33121 16.11.2023 | hitps://m.edsoo.ru/00addbfa
bub6morexa IIOK
21 OKucCIIeHHE U BOCCTAaHOBJICHHE 21.11.2023

https://m.edsoo.ru/00adb076
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CocraBiieHuE ypaBHEHHI bubmorexa IJOK
22 OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX 23.11.2023 | https://m.edsoo.ru/00adcade
peakiuit
XUMHUYECKHE NCTOYHUKH TOKA.
23 DNEKTPOXUMHUUECKHUH PsJl HANpsKEHU I 28.11.2023
METaJIJIOB
24 OnexTponus3 30.11.2023
O6o061maro1ee NOBTOPEHNUE 10 TEME
25 «OKHUCIUTENBHO - BOCCTAHOBUTEILHBIE 05.12.2023
PCaKIIHH
26 TennoBbie 3G HEKThI XUMUYECKUX 07.12.2023 BH6J_]HOTeKa LIOK
peakii Ll https://m.edso0.ru/ff0d4790
bu6muorexa IIOK
27 CKOpOCTh XMMHUYECKUX PEAKIIUH 12.12.2023 | https://m.edsoo.ru/00adbe9a
o bub6muorexa IIOK
Knaccudukarus XAMAYECKUX PEaKITHit
28 14.12.2023 .
[0 Pa3/HUHEIM IPH3HAKAM https://m.edsoo.ru/00adbch0
KontponpHas pabora Ne2 o teme bubmmoreka LIOK
29 "XuMHIeCKne peakinn” 19.12.2023 | https://m.edsoo.ru/00addecO
30 OO011ast XxapaKTepuCTHKAa HEMETAILIIOB 21.12.2023
bu6morexa IIOK
31 Xiop 26.12.2023 | https:/m.edsoo.ru/00addfe2
bu6muoreka IJOK
32 Xnopoogopos. CossiHas KHCIIOTa 28.12.2023 | https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/ff0d4790
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bu6moreka IIOK

33 ["anorens! 09.01.2024 | https://m.edsoo.ru/00addfe2
bu6muorexa IIOK
https://m.edsoo.ru/00ade64a

34 . 11.01.2024

Cepa u e€ coequHeHus BuGmorexa LIOK
https://m.edsoo.ru/00ade802
bubmorexa [IOK

35 Cepnas kucnora 16.01.2024 | hitps://m.edso0.ru/00adea28
but6moreka IJOK

36 Aszor 18.01.2024 | https://m.edso0.ru/00adeeab

bubmoreka IJOK
7 A 23.01.2024
3 MMHaK https://m.edsoo.ru/00adf004
[IpakTueckas paborta Ne 2 o reme Bu6 110K
noJInoTEKa
11 25.01.2024
38 « OunyquHe AMMHAKA, HEYHEHHIE ero 5.01.20 https://m.edso0.ru/00adf180
CBOWCTB»
A30THas KHUCI0Ta, €€ PU3NUECKUE U bubmorexa L{OK
.01.2024

39 XUMHUYECKHE CBOMCTBA 30.01.20 https://m.edsoo.ru/00adf306
bubmorexa [IOK

40 ®ochop 01.02.2024 | https://m.edsoo.ru/00adf68a

bubmoteka IJOK

41 (6)) 06.02.2024

Oc(hopEad KECIOTa https://m.edsoo.ru/00adfc20
bu6moreka [JOK

42 y 08.02.2024

TIepon https://m.edsoo.ru/00adfd9c

43 VYromus 13.02.2024

44 VYrapHbIil 1 YIIEKUCIbIA ra3bl 15.02.2024 | bubmoteka [JOK
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https://m.edsoo.ru/00adfebe

[Ipaktueckas paborta Ne 3 o reme

bub6morexa IIOK

45 20.02.2024 .
"TlonyueHHne yrIekHCIOro rasa” https://m.edso00.ru/00ae027e
bubmorexa [IOK
46 VYroispHas KHCIIOTa U €€ CONn 22.02.2024 | https://m.edsoo.ru/00ae006c
47 Kpyrosoport yriepona B npupoae 27.02.2024
bu6moreka [JOK
48 K i 29.02.2024
PEMETHH | C10 CORTTHEERE https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabota Ne 4. Pemenue
JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bu6mmoreka [IOK
49 05.03.2024
«BaxHei e HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHUSDY
50 O06o0mIaromee mTOBTOPEHHE 07.03.2024
o reme «Hemeramisn
KonTtponbHas pa6ota Ne 3 1o Teme bubmorexa LHOK
51 12.03.2024 .
«HeMeTamisiy https://m.edsoo.ru/00ae0el18
OO61mas XapaKTepyCTHKA XUMUYECKUX Brbsmorexa [IOK
52 14.03.2024 .
SIEMEHTOB — METAIIOB. https://m.edsoo.ru/00ae103e
but6moreka [JOK
[IpocTsie BemecTBa — METAIIIBI.
53 19.03.2024 .
XUMHUYECKHE CBOMCTBA METAJIJIOB. hitps: //m.eds0.ri/00ae1156
bu6morexa IIOK
54 Iomyuenne merannos 21.03.2024 | https://m.eds00.ru/00ae1156
55 [IpumeHeHne MeTauioB B TEXHUKE 02.04.2024
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bu6moreka IIOK

56 Illen0uHbIE METAILTBI 04.04.2024 | https://m.edso0.ru/00ae14b2
bu6muorexa IIOK
37 Kanbunii 09.04.2024 | https://m.edsoo.ru/00ael15e8
bubmmoreka [JOK
58 AmomuHui 11.04.2024 | https://m.edsoo.ru/00aelc64
bub6munorexa IIOK
59 Keneso 16.04.2024 | https://m.edsoo.ru/00ae1d86
[Tpaktuueckas padora Ne5. Perienue bu6moteka [IOK
60 KCIIEPUMEHTAIIBHBIX 3324 10 TeMe 18.04.2024 | hitps://m.edso0.ru/00ae3des
«MeTamb»
61 O06001IeHrEe U cucTeMaTU3ays 3HAaHUN 23.04.2024
O6o01maro1ee TOBTOPEHUE IO TEMaM
«Ctpoenue atoma. [lepuognueckuit
62 3akoH U [leproanueckas cucrtema 25 04.2024
XMMHYECKUX DJIEMEHTOB
JI.U.Menneneea»
63 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 30.04.2024
3JIEMEHTOB U MPOCTHIX BEIIECTB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
64 CITOYKHBIX COCTUHCHUM 3JIEMEHTOB — 02.05.2024
BBICIIIMX OKCHIOB M I'HJIPOKCHJIOB,
JIETY4UX BOJOPOIHBIX COCTUHECHUI
Knaccudukamus u crpoeHue
65 07.05.2024 bubmoreka IJOK

OPraHN4€CKNX BCIICCTB

https://m.edsoo.ru/00ae054e
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VYraneBonopoasl. Kucmopoaconepxampe

66 OpraHMY€eCKUE BELIECTBA 1 14.05.2024
67 KonTponbHas pabora Ne 4 (uTorosast) 1 16.05.2024
AHanu3 KOHTPOJBHOM pabOTHI.
68 UTOroBslii ypok 1 21.04.2024
OBHIEE KOJIMYECTBO YACOB 11O 68

INPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

« Xwumus: 8 knacc: yueonuk/ B.B.Epemun, H.E. Ky3pmenko, A.A. JIpo310B,
B.B. Jlynun: non penakiueit B.B.JIlynuna. — M.: «Zlpoda», 2021 r

» Xumus: 9 knacc: yueonuk/ B.B.Epemun, H.E. Ky3pmenko, A.A. JIpo3os,
B.B. Jlynun: nox penakiueit B.B.JIynuna. — M.: «/Ipoda», 2021 r

» Tabmumbl: [lepuoguyeckas cucreMa XuMU4IecKux dyieMeHToB /1. U.
MenpeneeBa, Tabinia paCTBOPUMOCTHU, ITEKTPOXUMHUUECKUH Pl

HaIIPsAKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

e https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-0a30BbI-YPOBEHb. -

Peanmuzanusg-rpedoBanuii-OI"OC-0CHOBHOT0-0011er0-00pa3oBaH .

e ABTOpCKasg nporpamMmma Kypca xumuu s 8 — 9 kiacca B.B.Epemuna,
H.E.Ky3pmenko, A.A. [lpoznoBa, B.B. JlynnHa mnon penakuuei
H.E.Ky3pmenko, B.B.JIynuna, BeinyimieHHOM W3maTenbCKuM LEHTPOM
«Ipoda», 2013 r.

e -Meroaudeckoe mocodue. Xumus 8-9 kmacc, onyois.: Xumus. 8-9 ki
Meroauueckoe nocobue/ B. B. Epemun, A. A. [lpoznos, 3. 0. Kepumon

-M. : Ipocda, 2018. — 256 c.
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