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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHONl pabouell MHporpamMmbl
BOCITUTAHUA M C YU4ETOM KOHIICTIIIUN MPETOAaBaHus YICOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu Ha€T TMPEJACTABICHHE O IEJSIX, OOIIeld CTpaTeruu
oOy4eHMs, BOCHHTAHWS U PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
MpeIMETAa, YCTaHaBIIMBAECT 00s13aTeIbHOE MPEIMETHOE COAEpKaHue,
MpEyCMaTPUBAET PACIpPECICHUE €ro Mo KilaccaM W CTPYKTYPHUPOBAHHE IIO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISAET KOJUYECTBEHHBIE M
Ka4€CTBEHHBIC XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM OOydYarolmuxcs, ONpeAeisieT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TaKXKe TPEOOBAHUM K
pe3yibTataM 00y4YeHHs] XUMUM Ha YPOBHE 1I€JIEW U3yUYeHUs TpeAMETa U OCHOBHBIX
BHUJIOB Y4YE€OHO-TIO3HABATEJIbHOW JEATEIBHOCTH OOYYalolIerocs I0 OCBOCHHIO
y4e0HOTO COJIepKaHUS.

3HaHWE XHUMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0Oyyarolierocs, €ro NmpeACTaBICHU O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT (GopMUpPYEeMbIe XUMHEW NPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMU BEILIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30IMacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00IIeH 1 (hYyHKIIMOHAIBHON I'PaMOTHOCTH,

BHOCHT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  Y4eOHOW  JESITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJAOBATEICKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOU JIeSITEIHHOCTH;

3HAKOMUT CO CHENU(GUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOIbI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YyYaIOIIUXCS,



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHWs B OOyYEHMHM XMMHUU OOECNEUYMBAIOTCS CHelUpUKOn
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISETCS  MEJaroruvecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. ColepxKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 HIEKTPOJUTHUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HAa OCHOBE AMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TOJTYyUYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOU KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM MO3HAaHUA B Hayke. M3ydeHHe XMMHU MOPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alolmuid MUpy,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOWT B (POPMUPOBAHUHM CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIIHUX (PaKTOB, IMMOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUH,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YyUYCHUU BEMIECTB U
XUMUYECKUX PeaKIuii, B (GOPMUPOBAHUH U PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIEN0BATENbCKON
JeSTEIbHOCTH, OCBOCHUU TPaBWJI O€30MacHOro oOpamlieHusi ¢ BELIECTBAMU B
[MOBCETHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYE€HHE MPUOOPENH TaKUE LU, KaK:

— ¢dopMUpOBaHHE WHTEIJICKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOydJaronMxcsi K CaMOCTOATEIbHON IMO3HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAILMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUWY;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOITMUCS
OMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (¢dopmupoBanue oOmeld (QyHKIIMOHATFHON W €CTeCTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBSICHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOLIEro MUpa, UCIHOJIb3ysl 3HAHUS M OIbIT, MOJYyYCHHbIC NMPU HU3YYCHUU
XUMUHU, TNPUMEHITh HMX IMpPHU PEIICHWH MTpoOJeM B TMOBCEAHEBHON JXU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OO0y4YalIIMUXCd TIyMaHUCTUYECKUX OTHOIICHHMH,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOT0 TOBEJEHUS B OBITY W TPYAOBOM JEATETRHOCTH B LEISAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPE.IbI;

—pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO WU
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(dHII U HANPABICHHOCTH NajJbHEUIIEro
00yueHwus.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX IS W3Y4YEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJIeMEHThl. CHMBOJIBI XUMHUUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TMIOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTtHocuTeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast o1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KomunuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3NYecKre U XMMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMHUUECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOM IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu o0palleHus ¢ J1adopaTopHbIM O0OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3UYECKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOICHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTON) SIBICHUM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paszsioxKEHUE TUIAPOKCHUIA
meau (1) mpu HarpeBanuu, B3anmoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YCHHE CIOCOOOB pa3felieHUusl CMECEi: ¢ MOMOIIbI0 MarHuTa, (UiIbTpOBaHUE,
BBITIApUBAaHUE, JUCTUIUISIIUA, XpoMaTorpadusi, TpoBeACHNE OYUCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  PEe3yJIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIeNIed MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jieMEHT U MpocToe
BelecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3MYECKHMEe M XUMUYECKHUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciopoma. CrocoObl



MOJIy4eHHUsST KHCIOpoja B J1abOpaTOpud W TPOMBINUICHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — alIoTpoIHas MoIU(UKALIHS KUCIOPOA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb U METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MosipHbIii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHCHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 40JI1 BEIIECTBA B PACTBOpPE. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B Npupoze U B )KU3HH 4elioBeKa. KpyroBopor BOAbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCHUJIOB:  cojieoOpaszyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecosneoOpasyromue. Homenknatypa okcunoB. dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3NMYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usznueckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue couen.

I'eneTnueckas cBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPkKAaHUs KUCIOpoAa B BO3yX€, MMOIYyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oO0pasllaMH OKCHIOB U
OMKMCAaHUE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME U M3YyUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUAECOMATEpUAIOB), HAOIIOACHHE OOpa3LOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJBI C METAJLIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCTIEIOBaHNE OO0pa3lloB HEOPTaHWYECKHX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOII0ICHNE U3MEHECHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydeHue B3aumojiericTBus okcuaa Meau (II) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HEeUTpaiu3aluy, IOJy4eHHE HEPaCTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIUHCHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[lepBble TOMBITKM KIAcCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsATHE O
IpyInax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMENIbHbIC METaJIbI,
rajoreHbl, ”HEPTHBIC Ta3bl). DIIEMEHTBI, KOTOPbIe 00pa3yroT aMbOTEPHBIC OKCHIBI
Y TUIPOKCHUBI.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
[lIepnoanueckon cucrembl xumuueckux 3iaeMeHToB [l. M. Menneneea. [leprobl
u rpynmnbl. PU3NYECKHM CMBICI TOPSAIKOBOTO HOMEpPAa, HOMEpPOB MEpUoOa U
TPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Onektponsl. CtpoeHne
AJIEKTPOHHBIX  000JOYeK aToMOB TepBBIX 20 XHMHYECKHX  DJIIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckont cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. . V. MenneneeB — yd€HbIM U
rpaXKJaHVH.

Xumuyeckass cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenienb  okuciieHua.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIpouieccrl okucIeHUs: U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnRepuMeHm

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUJIPOKCHJIA IIMHKAa C PAcTBOpaMH KHUCJIOT W IIEJIOYEH, MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mesxcnpeomemmnvnle ceazu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMMUX eCTECTBEHHO--HAYYHBIX
NOHSATUM, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TCOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, CITUHUIIBI
M3MEPEHUs, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOpPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMUYecKas peakius

[Tepuonnueckuii 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUsi U HUX
COCIMHECHUNA B COOTBETCTBMHU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoandeckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUNBI KPUCTALIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMA KPUCTATUIMYECKONW PEHIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanust XuMU4eCKUX peakiydii Mo pa3IudyHbIM IpU3HaKaM (110 YUCTy
M COCTaBy Y4YacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TEIIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTEMEHEW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
yYaCTUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUSI.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karaimse. [loHsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUAIONIME HA CKOPOCTh XHMHUYECKOW pEAKIMU M TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE ~ pPEaKIMU,  AJICKTPOHHBINM  OajlaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. Cocrapnenue ypaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKUUM C  HCIOJb30BAHHEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0ble SJIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y clioBHs MPOTEKAHUSI peaKlMii MIOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE MOHHBIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJIOB M HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JCUCTBHUS PA3IMUYHBIX (PAKTOPOB, MCCIIENOBAHUE IJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUALNHA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXKHO  HCHOJIB30BAHME  BUJEO  MaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHHWS  peakluid  HOHHOTO  oOMeHa
(oOpa3zoBanue oOcajaka, BbIIEIEHHE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHAN
(ropeHue, peakH pasyioKEHHUs, COCIMHEHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBKD KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpEe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaUlaMHu, WIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHas KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, PUMEHEHHE. [lelicTBre
XJIOpa W XJIOPOBOJIOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaxO0JICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pu3myeckue CBONCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckne W XHMHYECKHEe CBOHcTBa (oOmIuMe Kak
MPEACTaBUTENS KJlacca KHUCJIOT U cruernuduyeckne). XHUMHUYECKUE PEaKInu,
JeXalle B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coelWHEHUN B mpupoge. XUMHYECKOe
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dusnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyecKkue U XMMHYECKHUE CBONCTBA, MOTy4YeHHe U npuMeHeHue. Coim aMMOHHUS,
ux pU3MUECKUEe U XMMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
CBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpAIbHBIX
ynoopenuil. XuMu4ecKoe 3arpsi3sHeHUe OKPYKaIoIel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ajutoTpornabie Moaudukamuu (ocdopa, duszndeckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTRA,
nosydyeHue. Mcnonp3oBanue pocaToB B KaU€CTBE MUHEPATbHBIX YIOOPEHU.

OOmias xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHBIE  CTENEHH  OKUCIEHUSA.  YTJIEpOJ,  aJUIOTPOIIHBIE
MOAU(DUKALIMKM, PAcCOpOCTpaHEHUE B NpHUpPOAE, (HU3MYECKHEe U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKHUBBIE OPraHU3MBI,
HOJyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MNpOOJEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoga (IV), rumoresza r1no0anbHOrO TMOTEIJICHUS KJIMMAaTa, IMaPHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COMM, X (PU3NYECKUE U XUMHUYECKUE CBOMCTBA,
noixyyeHue u npuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHavasIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
IPOAYKTHI WX TepepadoTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHPaAX, OCJIKaX, YIIIEBOIAX — U UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwmii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme npencTaBieHus o0
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJb30BAaHUEC B
ObITYy, B MPOMBILUIEHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCHepuMeHm

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreéHOB M HUX COEJUHEHHN (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMaTEpHUAIIOB), HAOIIOAEHUE Mpoliecca OOYyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Y4YECHHE XUMHYECKHUX CBOMCTB
pa30aBiIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW peakiuu Ha cylbdar-
WOH U HaOJIOJIeHUE TpHu3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YCHUE CBOMCTB aMMMakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (ochaT-uoH U U3yuyeHUe MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoOJEeen
KpPUCTAUIMUECKUX PEIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHUE C
IPOLIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, MojyyeHue, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl U HU3YyUYCHHE TPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJICHHUE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0mas xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
uX mnojoxkeHus B llepmogmyeckor cucTeMe XUMUYECKMX 3ieMeHToB [[. .
MengeneeBa u cTtpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METAJUIMYECKAas] ~ KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMHUYECKUH  pAll
HanpspkeHu MetayoB. dusndyeckrue U XUMUYECKUE CBOMCTBA MeTauioB. O01iue
CrocoObl TOoyueHHus MeTauioB. [loHSATHE O KOPpO3WHM METAaNIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, AIOPATIOMHUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[llenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XUMHYECKUX
snemenToB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HAXOXKJICHHUE B MPHUPOJIE.
dusznyeckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanus). OKCUIbl U



TUOPOKCUABI HATpusd M Kanusa. [IpuMeHeHue 1IeNnoYHbIX METauiOB W HX
COCJIMHCHMM.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnomnueckon cucreme xumudeckux anemeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
u Kanbiuda. Baxuelinve coequHEHUs KalblUsi (OKCHJ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)KeHUE B [leproandeckoid cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpO€HHE aTroma, HaxoxkacHue B mnpupone. duszmueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THIPOKCH]IA
aJIIOMMHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMHUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpoeHME aToma, HaxoXJIcHUE B mnpupoac. Dusnyeckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (1) u sxxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HX (DHU3UYESCKUMH
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOLIECCA TOPECHUS KEIE3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MAarHus, KUIbLHS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
IJAMEHU WOHAaMU HaTpus, Kaius W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHUS
Y THAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHenime
METaJlJIbl ¥ UX COSTMHCHUS.

X¥MHUS M OKPY:KaloLIas cpeaa

BemecTtBa m Marepuansl B IOBCEAHEBHOW XM3HU YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUUYCCKUX peakiui B ObITy. IlepBas momoripb mpu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYXKawIleh cpeabl (MpeaeibHas I0MmycTUMast
KOHIIeHTpaius BeiiecTs, nainee — [1/IK). Ponp xumMuu B pemieHun 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKChepumenm:

n3ydeHue o0pasioB MaTepuajioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesxcnpeomemmnvle ceazu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHITUH, SIBJIAIONUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
AKCIIEPUMEHT, MOJETUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusnka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJIYIIPOBOJTHUKH, ~ JOUAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE€ COCTOSIHUE BEILIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHbBIE
yI0OpeHus, MUKPOIIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE IOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJbBTATBI OCBOEHUSA HPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4YeHHsS XUMUM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJILHOM EATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMHU POCCUNCKUMHU
COLMOKYJIbTYPHBIMA M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAllUd U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTrpuoTH4ecKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HACJICAUIO0, NMOHUMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CMOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM W OTECUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskaIaHCKoOro BOCIUTAHUS:

IIPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MpPaBWJIAX MEXKIMYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBAaTEeIbCKOM, TBOPYECKOW M JAPYIHX  BHAAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM MAEATENBbHOCTU MPHU
BBITIOJIHEHUN YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce ATOM y4eOHOM EeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJCHHE W TOCTYIIKM CBOMX TOBApHUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH WU COCTABISIOLINE
OCHOBY JIJIs1 TIOHMMAaHUs CYIIHOCTH Hay4YHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS MPUPOJBI, B3aHMMOCBS3SIX YEIOBEKA C
MPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJMMBIC IS OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4)popMmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HaHUE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HETIPUSITUE BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOAMMOCTH COOJIIO/IEHNUsS TIpaBUi  OE30MAaCHOCTH TMpU  OOpaIleHWH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3YUYeHHUI0 podeccuii 1 TpyJa pa3IudHoro poja,
YBOKECHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO XHWMHH, OCO3HAHHBIA BBIOOD
WHIVMBUYyaIbHON TPAEKTOPUU MPOJIOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOGECCUOHAIBHOU CpeIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1IE€JIECOO0PAa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
peleHns 3a1a4, CBSI3aHHBIX C OKPY>KAIOWIEW MTPUPOIHONU CPEAOU, ISl TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIeM M IMyTell MX pelieHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILJIEHHS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe weTanpeaMETHBIX PpeE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMHUpOBaHUS MHPOBO33PECHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeaAMETax M TO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneynBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HaHWI: PacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHM (BBIIETSATHh UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTICTHHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMUYECKUX pPEaKIIH,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUUECKHE pacCyX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIEC) MOJICNIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTAa), XUMHUYECKass (GopMysia U ypaBHEHUE
XUMUYECKON peakiui — NpU PElIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX TPEJCTABICHUI BBISBISATh M XapaKTepU30BATH CYIIIECTBEHHbBIC
PU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, HPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUA, a TakKXKe B KAdyeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allid U MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MPOJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
mocoOus, pecypcel WHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE MPUMEHATh Pa3IuyHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MH(GOPMALIMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC y4eOHbIe NeHCTBHSA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYyYECHHBIE  pE3yJbTaTbl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pPE3yNbTATOB BBHINOJHEHHUS] XMMHYECKOr0 SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JEATEIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTHBHBIC YHMBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIAaHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BIOMPATh Hanbosee 3(pPekTuBHbIE CIOCOOBI peleHUs YYeOHbIX U
NO3HABATENBHBIX 3a/a4, CaMOCTOSATENIBHO COCTABJISITH WJIH KOPPEKTHPOBATh
IPEJIOKEHHBIM QITOPUTM JCHUCTBUUA MPU  BBINIOJHEHUM 33JaHUU C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysibTaTa 3asBJICHHOW IIEJIM, YMEHUE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB [0 OCBOEHHUIO 0053aTE€IHLHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepasbHOM pabodeil mporpamMmoi,
BBIJICJIAIOT: OCBOCHHbIE OOYYalOLIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATeIbBHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas IO XUMUYECKOTO dJIEMEHTA B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHUS, XUMHMUYECKasi peakius, Kiaccudukanus peakiuui: peakiuu
COCAMHEHHUS, pEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJIICHTHAsl CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PAaCTBOpP, MACCOBasi JIOJS BEIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKMX TIOHSATUA U
MPUMEHSTh ATU NOHSATHUS MPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaThb cMmbica [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT UX MOJokeHUus B Ilepronnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh TIOHATHS «TJIaBHAs
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuognyeckas cucTtemMa XuMudeckux diaemernToB [J[. U
MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee Yrciio dJIEKTPOHOB
U pacrpeeeHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, 110 TETIOBOMY 3PPEKTY);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJieMeHTa 10 ¢opmyIie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATeIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KIaCCU(PHUKAIIUIO,
BBISIBIICHUE MPUYMHHO--CJICACTBEHHBIX CBS3€H — JJISI M3YyYEHHS] CBOICTB
BEIIECTB M XUMHUYECKUX pPEaKIHi, eCTeCTBEHHO-HAyYHBIE METO/IbI
MO3HAHUS — HAONIOACHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN );

cledoBaTh  IpaBWJIaM  IOJb30BAaHUS  XMMHYECKOM  TOCYIOW U
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BEIIECTBAMU B COOTBETCTBUM C HUHCTPYKIUSMH TIO BBITOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOMOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIHEPUMEHTHl IO
pPacno3HaBaHHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIbIO HHIAUKATOPOB
(;makmyc, penondranent, METHIIOPAHK U JPYTHE).

K xonmy oOydenus B 9 kiacce nmpeaMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHYECKUX TMOHSATHUH: XUMHYECKHUM
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUECKasi peaKlMsi, XUMUYeCKasi CBS3b, TEIUIOBOU 3PQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEIJIEKTPOIMUTHI, AJIEKTPOJIMTHYECKAsT OUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble H



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ajoTponus, aMm(pOTepHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMPeaebHO JOIMyCTUMast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3JIUYHOTO COCTaBa, IPUHAIJICKHOCTh BELIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTATITUYECKOM
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh U XapaKTepU30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymma (A-Tpynma)y U «mobouyHas
noarpymnmna (b-rpymma)», manble u OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUs, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenenieHde WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
npejenax MajiblX IEePUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJUTUYECKON JTUCCOLMALMM  KHUCIOT,
LIEJI0Y€EN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYyIIECTBOBAaHUE
TeHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYCCKHX TPEBPAIMIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OdJIeMEeHTa 10 (opMmyIie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOMroMaTh  MpaBWiIa  TOJB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIIEKUCIIOTO ra3a);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOoMU-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHS W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX BEIECTB;

NPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIILHON NESATeIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMAaTHU3aIlui0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — IS M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peasibHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1.IlepBoHayajibHble XUMHYECKHE MIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bubnnoreka IIOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BemecTBa 1 xuMuaeckue 15 1 0 bubnnoreka IIOK
' peaKIuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pa3nes 2.BakHelimme npeacTaBuTe/ M HEOPraHMYECKHUX BELIECTB
91 Boznyx. Kucnopon. [lonsitue 6 0 0 bubnuoreka [IOK
' 00 okcumax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 0 1 bubnmnorexka HOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBaHHUSAX https://m.eds00.ru/7f41837¢
94 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK
' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c
95 Pemenwne 3anaq mo 1 0 0
ypaBHEHUSM
Hroro o pazneny 31
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Paznen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jaemMenToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknuun

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnmnoreka HOK
' XMMHYECKHX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUECKast CBSI3b. Eu 1IOK
nOIMoTEKA
3.2 O - 8
KHCIMTEIBHO https://m.edsoo0.ru/7f41837c
BOCCTAHOBHTEJIbHBIC PEAKIINU
P
33 CIICHHE 33124 110 1
ypaBHCHHSIM
b K
Wroro mo pazneny 16 nommorexa LO

https://m.edsoo.ru/7f41837¢c

IloBTOpenue u 0600menue kypca "Xumus 8kinacc'' Hazpanue moayiis

Pa3znen 1.Ha3Banue

Hrtorosoe TectupoBanue mo

1.1 1
pazneny "Xumus 8 kinacc"
HToro 1
PesepBHOE BpeMs 0 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1.BemecTBo 1 XUuMHYeCKHe peakun
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 0 bubnmnoreka HOK
' OCHOBHBIX pa3JIelIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bubnnoreka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
1.4 Pemrenue 3a1a4 mo ypaBHEHHSIM 1 0 0
Utoro no pazneny 18
Pa3nes 2.HemeTanibl 1 UX cOeINHEHUSI
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 0 1 bubmmnorexka HOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 0 0 brbmmorexa LTOK
' PYIIEL L-€p https://m.edso0o.ru/7f41a636
COCIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' A ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX Eus OK
2.4 aneMmeHToB [VA-rpynnsl. Yriaepoa u 8 1 2 nomorexa L

erMHI/II\/’I 1 UX COCIUHECHUA

https://m.edsoo.ru/7f41a636
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2.5 Pemenue 3aia4 no ypaBHEeHUsIM 1 0
Hroro mo pazaeny 26
Pazjnen 3.MeTtasiibl U MX COeIMHEHUS
N bubnmoreka [IOK
31 Obuwe croficTEa METAIIOR 4 0 https://m.eds00.ru/7f41a636
N bu6nmoreka [IOK
3.2 Baxneiiiine MeTauibl U UX COCIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
3.3 Pemenue 3a1a4 mo ypaBHEHHSIM 1 0
Uroro no pazneny 21
Pa3znen 4. Xumus n okpyskawumas cpeia
bubmuoreka [IOK
4.1 BemectBa 1 Matepuaibl B )KM3HU YeJIOBEKa 3 0 https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
bubmmoteka IIOK
P
CICPBHOC BpentA 0 0 https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
IMOYPOYHOE INTAHUPOBAHHUE
8 KJIACC
‘ Ne ‘ Tema ypoka KoanuectBo yacos Hara JJIeKTPOHHbIE


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

/i Konrpoabnbsie IIpakruuyeckue rRyHeHin wHppoBbIe
Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMuu B KU3HU 1 0 0 bubmuorexa [JOK
yenoBeka. Tena u BemecTa 01.09.2023  https://m.edsoo.ru/ff0d210c
9 IlonsTHe 0 MeTOIaX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHAH 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 0 1 bubnnoreka [JOK
oOpariieHus ¢ 1a60paTOpPHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cMecu. CIIocoOb! 1 0 0 bu6mmorexa [IOK
pasneneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa [JOK
A . pumep 15.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
6 ATOMBI H MOTEKYIIbI 1 0 0 20.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
I1 1
8 POCTHIE 1 CHONHRIC BemecTa 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 29.09.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD 1 0 0 bubmmorexa [TOK
DNEYE. 04.10.2023  https://m.edsoo.ru/ff0d2eae

AaTOMOB XUMHUYCCKHUX O3JICMCHTOB
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OtHOCHUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIeMEHTA B COCIMHEHUU 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mouib. bubmuorexa [JOK
MousipHast Mmacca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
Xumudeckasi peakius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs NIPOTEKaHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrlunciieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYECKHX bubmorexa [JOK
HieeTRa o yp 27.10.2023  https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IG):HI/HIH a3JI0KECHUS e bubmmorexa [TOK
A P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeuCcT. O600IIeHe U bubmorexa HOK
B Anet. Hvl 10.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padorta Nel mo teme bubnnorexka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUM 15.11.2023  https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. Cocta
21 BO3 nya KI/II(\:/IJ'IO I)or —B aneMc:H: " bubmorexa HOK
AV pot 17.11.2023  https://m.edsoo.ru/ff0d448e
mpocrtoe Bemecto. O30H
99 du3nYecKre u XMMUYECKHe CBOMCTRA bubmuorexa [JOK
KHCJIOpo/ia (peaKIuu OKUCIICHUS, 22.11.2023  https://m.edsoo.ru/ff0d4614
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ropenue). [lousarue 06 okcumax

CriocoOsl MosTy4eHus KUCI0po/ia B

23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' 24.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3¢ PexT XuMUIeCKOM
24 peaKIuu, MOHATHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
HJOTEPMUUYECKHUX PEAKIIHIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro bubmorexa [JOK
P Ay, 01.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydenue u cobrpanune KUCIOpoia bubmorexa [JOK
i . P poAd, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bogopon — snemeHT u mpocToe bubmuorexa [JOK
BemlecTBo. Haxoxaenue B npupoie 08.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOVMCTBA bu6mmoreka [IOK
Bojopoaa. [I[pumenenne Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COMSIX bubmorexa [JOK
15.12.2023  https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOa B bubnmnorexa [JOK
nmabopaTopun 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o teme
31 «[lony4yenne u cobupanue BOAOPOIA bubmorexa HOK
" P HOPOE, 22.12.2023  https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
39 Mounsipabiit 00BEM razoB. 3akoH bubnnoreka [JOK
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
33 Brruucnenus o0b€Ma, KoTudecTBa bubnmuotexa [JOK
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BEILIECTBA Ia3a 110 €ro U3BECTHOMY 29.12.2023  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PeaKkI[Mi Ha OCHOBE 3aKOHA bubmorexa HOK
YDABHEHITO peaietin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznuecKue 1 XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI 12.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
WHJIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbieHHsie
37 " HIGL:HaCI)I peHHLIz ACTBOPBI B bubmorexa HOK
HICHHBIE pacTBOPBL 19.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 71071 BeIIeCTBa B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM JT0IeH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHMCIJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ P 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIaccU(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIAaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI 09.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnmuotexa [JOK
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HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XuMHUYECKHE CBOMCTBA bubnnoreka [HOK
KHUCJIOT 16.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 CHOCOf(SBI: HI(['_)J'I )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa LOK
y YR 21.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCTMHECHHI 01.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHne U cucTeMaTu3aus bubnnorexa [HOK
3HaHUI 06.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUUECKUX bubmorexa [JOK
o P 13.03.2024  https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbIe TOMBITKY KIACCHPUKAITUN
51 XMMHYECKHUX 31eMeHTOB. [IoHsTHE O bubmorexa [JOK
) 15.03.2024  https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aKOH U
52 [Teproandeckasi cucTeMa XUMAYIECKUX bubmorexa HOK
P 20.03.2024  https://m.edsoo.ru/00ada52c
anemenToB /1. I. Meneneena
53 [Tepuospl, rpynIbl, HOATPYIIIBI bubmorexa [JOK
PHOBL, TPYIIEL TOATPY 22.03.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
sinep. MzoTonsr 03.04.2024  https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000J09eK bubnmuotexa [JOK
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aTOMOB 3JieMeHTOB [leprorueckoii 05.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 10.04.2024  https://m.edsoo.ru/00ada824
MenpeneeBa
57 DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnunoreka [HOK
XAMUYECKHAX 3JIEMEHTOB 12.04.2024  https://m.edsoo.ru/00adaab8
3nauenue llepuonnueckoro 3akoHa
58 JUISL pa3BUTHUs HAYKU U ITpakTuku. . W. bubnuorexa [JOK
MenpeneeB — y4€HbI, Me1aror u 17.04.2024  https://m.edsoo.ru/00ada96e
rpa)xJ1aHuH
59 HNonnas xumuyeckas cBs3b bubmorexa LHOK
19.04.2024  https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMuueckas bubnnoreka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMU4ecKas bubnnorexka [JOK
CBS3b 26.04.2024  https://m.edsoo.ru/00adaab9
62 CremneHb OKHCIICHUS bubmorexa HOK
03.05.2024  https://m.edsoo.ru/00adae28
63 OxkucnuTenu u BOCCTAHOBUTENH bubmmorexa [TOK
08.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakiuu 15.05.2024  https://m.edso0o.ru/00adb076
KonTponbnas padora Ne4 o teme
65 «CtpoeHre aToMa. XuMUIecKas bubmorexa LHOK
17.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 Pemenwue 3a1a4 o ypaBHEHUAM bubmmoreka [JOK
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22.05.2024  https://m.edsoo.ru/00adb33c
67 Pemenue 3a1au mo ypaBHEHUSIM 1 Bubmaorexa ITOK
24.05.2024  https://m.edsoo.ru/00ad9ch2
68 Pemienue 3a1a4 1o ypaBHEHHSIM 1 buGnnorexa LIOK
29.05.2024  https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 [Tepuoanueckas cucrema 1 0 0 bubmuorexa [JOK
XAMUYECKUX deMeHToB /1. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMEHTOB 1 0 0 bubmorexa HOK

R 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnnorexa [HOK
HEOPraHUYECKHUX BEILIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 11 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 10.09.2023
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca»

6 Krnaccudukanus XuMHuueckux 1 0 0 bubnnorexka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbchb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 cakiuu. [TIoHATHE O TOMOT€HHBIX U 1 0 0 bubmorexa HOK
PEaIHH. 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsATHE O XUMHYECKOM

8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 0 0 bubmoreia HOK
P ' P, . B 27.09.2023  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOW PEAKITUH H
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I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble buGnnorexa [IOK
g HHatH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Eubmorexa ITOK
P beaih 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPEeACTaBICHUN 00 Bubmorexa ITOK
pea . 17.10.2023  https://m.edsoo.ru/00add8b?2
ANEKTPOIATHICCKON TUCCOITUAITTT
14 ITonsatue o ruApoOIN3E CONIEU bubmmorexa LHOK
AP 18.10.2023 = https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUNA 24.10.2023 = https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Pernrenue KCcriepuMeHTaIbHBIX Bubmorexa ITOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS Eubmorexa I[OK
P A HHAHI, 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XapaKTeprUCTHUKA TajJOTeHOB. bubnmuotexa [JOK
XHWMHYECKHE CBOWCTBA HA IIPUMEPE 08.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, ITOTYyYEHUE bubmorexa IOK
’ ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmmorexa [JOK
. ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYCCKHUX PEAKIIHid, €CJIN OJIUH U3 bubmorexa HOK
21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 22.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTuHeHU N bu6mmoreka [IOK
B IIpUpoJie. XMMUYECKHE CBOMCTBA 28.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnuoteka [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa LIOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMUYeCKOe 3arpsi3HeHne 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cepbl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 12.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
28 VA-rpynmesl. A3or, bubnunoreka [HOK
pacIpoCcTpaHEeHUE B IIPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOTYUCHUE U bubmorexa [JOK
> HOIYH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmmorexa LIOK
) ik 20.12.2023  https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX
32 oOpeHui. XuMHU4IecKoe bubmorexa HOK
yAOOP ' . 27.12.2023  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Okenn pochopa (V) u
33 (pocg)o pHaH I(I/I(I)[J'I((I))Ta (b(blf?,n(qe)cxne " bubmmorexa [TOK
P L 09.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B
34 Ka4yecTBE MUHEPAJIbHBIX y100pEHUH. bubnuoreka [IOK
3arpsi3sHEeHUE TPUPOTHON CPEAb 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E 2 ;HSJiCC;;CIIXHMquCKHC brbmorexa [TOK
PHPOJE, 16.01.2024  https:/m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XMMHYECKHUE CBOMCTBA.

bubmuoreka [JOK

36
DKOJOTUYECKHE MPOOIIEMBI, 17.01.2024 @ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)
37 VYronbHast KUCIO0Ta U €€ CONn bubmmorexa LIOK
23.01.2024  https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "[lony4yeHue yriieKucioro rasa. bubnunoreka HOK
KauecTBenHnas peakuus Ha kKapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P 30.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemunii u ero coe quHeHUS bubnmorexa LHOK
P 31.01.2024  https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemrenue skciepuMeHTABHBIX 337249 bubnmnoreka [JOK
o Teme «BaxkHeilme HeMeTallIbl U 06.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCMHCHUS
KontponsHast padora Ne3 o reme
42 «BaxHelmme HeMeTaJTbl U UX bubmmorexa [TOK
07.02.2024  https://m.edsoo.ru/00ae0el18
COCJIUHECHHU S
OO01mas xapakTepucThKa
XUMHYECKHUX DJIEMEHTOB —
43 MeTauioB. Merayuinueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKre CBOMCTBA
METaJUIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMUUECKUI PSII Eubmorexa ITOK
p N P 14.02.2024 = https://m.edsoo.ru/00ae1156
HaIpsHKEHUHA METaJIoB
OO6mwme crmocoOb! MOTyYeHUS
MeramioB. CiaBel. Belunciienus 1mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Bubmaorexa ITOK
P PCAKHiH, 20.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecu
46 ITonsaTHe 0 KOPPO3UK METAIIIOB bubnnorexa [IOK
pp 21.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[esmotmere MeTans: 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 Okcuibl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJus 28.02.2024  https://m.edsoo.ru/00ael14b2
49 Il{er04HO3EMENBHBIE METAILIBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 05.03.2024 @ https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmmorexa LHOK
A t 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUNA 12.03.2024
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs 13.03.2024  https://m.edso0.ru/00ae1886
ITpakTruyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ bubmmorexa LOK
" 8 A 19.03.2024  https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnuotexa [JOK
54 A
JTOMHHHH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keneso 03.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnmoreka [JOK
(IT) u xxene3a (III) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 10.04.2024
[IpakTuueckas padborta Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX 3371a4 bubnnoreka [JOK
1o TeMe «BaxkHelie MeTauibl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
50 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COZEPKUT IpUMecH. Berunciienus 17.04.2024  https://m.edso0.ru/00ae1750
MacCOBOM JOJM BBIXOJIa TIPOIYKTa
peakimn
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 23.04.2024
KonTponbnas padota Ne4 no teme
62 «BaxHeinnme MeTauibl 1 UX 24.04.2024
COEJIMHEHU S
63 BemectBa u Mmatepuassi B bu6mmoreka [JOK
IIOBCEIHEBHOM KM3HU YeJIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY’Karollen cpeibl 08.05.2024  https://m.edsoo.ru/00ae4270
65 Ponps xumuu B perreHnn bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 14.05.2024  https://m.eds00.ru/00ae4270
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66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HaHUH 15.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60011IeHIE 1 1 bubnunoreka [HOK
CHUCTEMAaTH3aIusI 3HAaHUHI 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMAaTH3aN 3SHAHUN 22.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxknnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
HET

o Habop obopymnoBanust mis OI'D mo xumun

o Habop mo 3akpemieHno n3ydaeMpIX TEM M0 MPEAMETHBIM 00JIaCTsIM
OCHOBHOTI'O 00IIEro 00pa3oBaHUs
e MuorodyHskimonanbHoe yctpoiicteo (MDY) Pantum
o Hoyr6yk Rikor TI-1554 Mauunyastop Meims Logitech M90
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

UHTEPHET-PECYPCHI

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

OO6pazoBaTenbHas coluaibHas CeTh nsportai.ru

Acconmarnus yauteneit xumun u o6uosiorud. EI'D o Xxumuu u 6M0JIoruu.
Yuurens com.YYuTenbCKuil nopTain

HNudoypok.

kopilkaurokov.ru



