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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHON MpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs, IIPE/ICTaBlICHA B
dI'OC 000, a Takxe Ha ocHOBE (heaepanbHON paboueil MPorpaMMbl BOCITUTAHHUS
U C Yy4YETOM KOHIEMIMM TMPENnojaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1o XxuMuM Na€T MPEJCTaBICHUE O LENAX, OOIed CcTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PA3BUTUA OOYy4YaIOIIUXCA CpPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTHKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpeaesseT BO3MOXXKHOCTH IIpeaMera IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yJiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE 1IN U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepIKaHMS.

3HaHWEe XWMHH CIIYXKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUS TJIOO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATENbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATIBHOM JESITENbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroumxcs;
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CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIONICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pu3MKa. 7 KIaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B
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OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTHUU MO3HABATENILHBIX YMEHHUHA U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTU TaKUE LI, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHHMs Ha CHCTEMaTHYECKOEe MPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIC MPU H3YUECHHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBHAs aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUeE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU MTOBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jneMeHT u mpoctoe
BelecTBo. HaxokneHue kucimopoaa B Tpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl
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MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOoa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxknenue Bomgopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coneil. @U3MYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3yYEHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojehcTBUE BoJopoaa ¢ okcuaom menu (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
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UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U IIEI0YEH,
u3yyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMme «BakHeWluue Kiaccbl HEOPraHWYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonmepuonHas ©  JiIMHHONEpuUoAHas  (OpMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK AaTOMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEPUOAaM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu
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Peanmnsanpss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B § Kiacce
OCYULIECTBJISIETCS 4€pe3 HCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHaln3, CHUHTE3, KilacCU(HKAIMA, TEePUOJUYHOCTh, HaOIIO/ICHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKHe BEIUYMHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BeimecTBo U XuMHUYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUNM B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B I[lepuoandeckoii
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHne BellecTBAa: BHIBl XMMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COECIMHEHNN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEAKIMH BEHIECTB, MO TEIOBOMY 3 deKTy, Mo
WU3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYAaCTHIO KaTaju3aTropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  JJICKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHHIt
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OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMil C  HUCIOJh30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 JICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKAa. BakHEHIHWE XJOPUIBI U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha
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cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyroopot a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEHU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aoTpornHele Moaupukammuu ¢Gocdopa, (uNUECKHUe M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u pochopHas kuciaora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpOOJeMBbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa ri00albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MaTepHalbl: KEpPaMHKA,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOJICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYEHHE [PU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnoyiokeHus B llepuommueckor cucreme xumuuyeckux snemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosyyeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. Menneneesa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10keHKE B [leproindeckoi cucTeMe XMuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteme XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), mx cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpoOIlecca TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YeEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu
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Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEpUOJAUYHOCTh, HaOII0ECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIYIPOBOJHUKH, JTHAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOWIO, MOHUMAaHWs 3HAYCHHUS XVWMHYECKOM HAayKUM B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAYyYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMbIe Ui OOBACHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHUH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQECCUOHATILHOMN Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
peleHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEIION, JJI MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiegoBaTe/IbCKHeE AeliCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH W IPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yibTaTa 3asBJICHHOW 1I€JIM, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW (QeaepanbHON paboueil mporpammoi,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyallHsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbichn llepuommueckoro 3axkona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

¢ ONMCHIBATh M XapaKTepu3oBaTh TaOmmuuHyio ¢opmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummueckux snementoB [, .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPTraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

¢ BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JIeMEHTa Mo (opmyjie COeIUuHEHMUS,
MaccoBYIO JIOJIIO BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEILHONU JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHHUS CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIICJIOBATH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0opyJ0BaHMEM, a TaKXe mpaBuiIaM OOpalleHus C BeElIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCTIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy oOydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONTNXCSI YMEHUM:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)HO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKINsl, XUMUIECKasl CBSI3b, TETIOBOU A(DEKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HERJIEKTPOJIUTHI, D3JCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKON peaKIuu, TMpeAeibHO JOMyCTUMAas
koHuentpauus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIHIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETNEHb OKUCJICHUS XMMUYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU dopMylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TNPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, ET0UeH
U COJICH, MOJIHbIE U COKpallI€HHbIE YPABHEHUS peaKuii HOHHOTO OOMeHa,
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YpaBHEHUSI PEaKIHi, MOATBEPKIAONINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;

e IPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTpPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCoOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH PACUETHl IIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0N M Jab0paTOpHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMPAHHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHSITH OCHOBHBIE OTEpAllMi MBICIUTEIbHON JACSTEIHHOCTA — aHaU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u DJIeKTpOHHbIE (HH(POBbHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHMS U 5 0 9 bubmnoreka IIOK

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

YeJioBeKa

12 BemectBa n xuMuueckue 15 1 0 bubmnoreka IIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazneny 20

Pazgen 2. Baxkneililme npeicTaBuTe/ I HEOPraHUYeCKMX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 5 0 0 bubmuoreka [JOK

' 00 okcHuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubmuoreka [JOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEMHEHMI https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaesneeBa. CTpoeHue aToMoB.
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Xumuuyeckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

Ilepuoauueckuii 3aK0H U
31 [Tepuoaunueckas cucrema 7 0 0 Bu6muotexa [JOK
' XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b. Bu6 LIOK
nOIMoTEKA
2 - 1
3 OKHCIHTEIEHO 8 0 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubmuoreka IIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
bubnuorexa [JOK
P 3 0 0
SSCPEHOE BpeMA https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPO'PAMME
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM (uudpoBble)
Ne i/n P Kontpoabnbie | IpakTuueckue op
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Pasjen 1. BemecTBo 1 XuMu4ecKne peakiumn
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bu6nuoreka [JOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmuorexa [IOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubmuorexa [IOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO11ast XapakTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edso0o.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubnworexa [IOK
' PyHsL. &P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX Bt 1OK
nonnoTeKa
2.3 VA- A 7 0 1
OJICMEHTOB FpYMItEL. A3OT, ochop H nx https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anmeMeHToB [VA-rpymmel. Yriepoa u 8 1 2 bubnmorexa LOK
' . IPYIHEL P https://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
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Hroro no pazneny 25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU ST

. but6mmoreka [IOK
31 Obmme croidcTBa MeTALIOR 4 0 0 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
2 B 1 1 2
3 aXHCHIIINE METAIUIBI U MX COCAUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
bubnuorexa [JOK
4.1 B
€IIeCTBa U MAaTePUAITHI B )KU3HH YEIIOBEKA 3 0 0 https://m.edsoo.ru/7f41a636
Htoro mo pazneny 3
bubnuorexa [IOK
P
C3CPBHOC Bpemi 3 0 0 https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka KonTposibHbIe IIpakTHyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Ponp xumuu B
1 KU3HU YeioBeka. Tena n 1 0 0 bubmorexa LHOK
' 05.09.2023 | https://m.edsoo.ru/ff0d210c
BelIeCTBa
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «IIpaBuna paboTsl B 1aboparopun 1 0 1 bubnmnoreka [JOK
1 IpUEMBI OOpALIIEHUS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 YucThie BelecTBa U CMECH. 1 0 0 bu6mmoreka [JOK
Crioco0wl pazfeneHust cMmecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
5 ITpakTryeckas padora Ne 2 » 1 0 1 bubnuoreka [IOK
AHanu3 noYBbD» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI.ATOMHO- 1 0 0 bubnnorexka [JOK
MOJIEKYIAPHOE YYeHue. 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKUE DTIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMHYECKUX 1 0 0 bubmorexa HOK
26.09.2023 | https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
bu6mmoreka [IOK
8 Hpoctbie i croxHbIe pemecTsa 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 bubmmorexa [JOK
YHAPHOE Y 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. 1 0 bubnmoreka [JOK
BaneHTHOCTh ATOMOB XMMUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocCuTENbHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJISKYJISIpHAs 1 0 bubmorexa LHOK
yHIp 10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYECKOT0 1 0 bu6mmoreka [IOK
3JIeMEHTA B COCAMHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. 1 0 bubmuorexa [JOK
Monsipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUUYECKHUE 1 0 bubmuorexa [JOK
SIBJICHUSI. XUMUYECKask PEaKIIHs 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHs IPOTEKAHUS 1 0 bubnuoreka [IOK
XUMUYECKUX PEAKIUN 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl 1 0 bubnuotexa [JOK
BEIECTB. XUMUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: koauvecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM 1 0 bubmorexa HOK
B P . 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Knaccudukanms xumuaecknx
18 peakuuii (coequHeHus, 1 0 bubnuotexa [JOK
pa3noXKeHusl, 3aMeIeHuUs, 31.10.2023 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIomOoHOCOB — y4€HBIii- 1 0 bub6nuorexa [IOK
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sHnukKiIoneauct. O600IIeHE 1 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
KontponsHas padora Nel mo reme
20 «BermecTBa U XUMHYECKHE bubmmorexa [JOK
B 07.11.2023 | https://m.edsoo.ru/ff0d4290
peaxkum
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopoa — aneMeHT u bubmmorexa [JOK
- P 14.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
Du3nYeCKUue ¥ XUMUICCKHEC
99 CBOMCTBA KHCIIOPO/a (peaKkiuu bubnuorexa [JOK
okucieHus, ropenue). [lonstue 14.11.2023 | https://m.edsoo.ru/ff0d4614
00 okcugax
CriocoOsl Mosty4eHus KUCI0po/ia B
23 naboparopuu u bubmmoreka [JOK
npomsliiieHHOCTH. [IpuMenenue 21.11.2023 | https://m.edsoo.ru/ff0d497a
KHCIIOpOo/ia
TennoBoii 3¢ ekt xumMuueckomn
€aKI1H, TIOHATHE O
24 ze ML(I)XI/IMI/ILICCKOM ABHEHHHU bubmorexa HOK
P P ’ 21.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX
peaxusax
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/16¢1;03 yxa CHIO0COOBI ) bubmmorexa [TOK
P Ayxa, 28.11.2023 | https://m.edsoo.ru/ff0d4cda
€ro MPeJOTBPAIICHUS
IIpakTuyeckas padora Ne 3 o
26 teme «llonydyenue u cobupanue bubnnoreka [JOK
KHUCJIOPO/JIa, U3YYEHHUE €T0 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
CBOKCTBY
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Bomopon — anemeHT u mpocToe
27 BemecTBo. HaxoxaeHue B bubmmorexa [JOK
HISETRO: A 05.12.2023 |  https://m.edsoo.ru/ff0d4ddo
pupoJie
du3nYecKUe U XUMUYECKUE
28 cBoiicTBa Bomopoza. IlpuMenenne bubmorexa [IOK
Aoposa. 1 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOa
29 [ToHsITHE O KUCIIOTAX U COMSAX bubmorexa HOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padora Ne 4 o
31 teme «llomyuenne u cobnpanue bubmorexa [JOK
Y par 19.12.2023 | https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYCHHE €T0 CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMuecTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bu6mmoreka [JOK
KOJIMYECTBY BEIIECTBA WIIH 26.12.2023 | https://m.edsoo.ru/ff0d55a0
00BEMY
Brrunciienus 00EMOB Ta30B 10
34 YPaBHEHUIO peaKlii Ha OCHOBE bubnuoreka [IOK
3aKOHAa 00BEMHBIX OTHOIICHUI 26.12.2023 | https://m.edsoo.ru/ff0d5708
ra3oB
35 dOu3nueckue U XUMUYCCKHIE bu6mmoreka [JOK
CBOMCTBA BOJIbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 00 bubmuorexa [JOK
WHJIMKaTOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
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Boga xak pactBopuTeb.

37 Hacruimennrle 1 HeHaCHIIEHHBIE 1 0 bubmuoreka [JOK
pactBOpbl. MaccoBas 1o 16.01.2024 | https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[IpakTrueckas padota Ne 5 o

38 teme «IIpuroroiienre pacTBOPOB 1 0 bubanoreka [HOK
C ompeaeIEHHON MacCcoOBOM 10Jei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»

39 KonTponbnas padota No2 mo teme 1 1 bubnuorexa [JOK
«Kucnopoa. Bogoposa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342

40 OKcuipl: coCcTaB, KiIacCU(UKaIS, 1 0 bu6mmoreka [IOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tosrydenne n XuMU9IeCcKue

41 CBOWCTBA KUCJIOTHBIX, OCHOBHBIX 1 0 bubmorexa [JOK

’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
1 aM(bOTEPHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, 1 0 bu6mmoreka [IOK
KJ1accuukanms, HOMEHKIJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca

43 [Tonydyenue n xumnyeckue 1 0 bubnuoreka [IOK
CBOMCTBa OCHOBaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, 1 0 bu6mmoreka [JOK
KJ1accuukanms, HOMEHKIJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnne n xumndeckue 1 0 bubnuoreka [IOK
CBOMCTBA KUCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,

46 CHOCOéBI;) HIE)J'I q)eHHﬂ XHMHquKI/Ie 1 0 bubmorexa HOK

. y ’ 13.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
47 [TpakTuueckas padborta Ne 6. 1 0 bubnmnoreka [JOK
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Perrenue skcriepuMeHTaIbHBIX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
3a1a4 o Teme « OCHOBHBIC
KJIACChI HEOPTaHUYECKUX
COCTUHEHUN
I'eHeTH4ecKas CBI3b MEKIY
48 KJIaCCaMH HEOPTaHHMYECKUX bubmorexa HOK
. P 20.02.2024 | https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06001IeHNe U CUCTEMATU3 AL bu6mmorexa [IOK
3HaHUI 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubmorera [JOK
o 27.02.2024 | https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHHI
IIepBble moNBITKN
51 KJ1acCU()UKANU XUMHUECKUX bubnnorexa [HOK
aneMeHToB. [lonsaTue o rpynmax 05.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnnorexka [JOK
XUMHYECKUX 3eMeHToB J[. U. 05.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuospl, rpynIibl, TOATPYIIIBI bubmorexa [JOK
DHOMBL, TPYTHEL HOMPY 12.03.2024 | https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB bubnmuotexa [JOK
aTOMHBIX sijep. M3oTormbl 12.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHnue 3JIeKTpOHHBIX
55 000JI0YeK aTOMOB 3JICMEHTOB bubmuorexa [JOK
[Tepunoamueckoii cucremsl . U. 19.03.2024 | https://m.edsoo.ru/00ada6bc
Menneneena
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XapaKTepI/ICTI/IKa XHUMHUYECKOI'0
9JICMCHTA I10 €ro IOJIOXKCHHIO B

bubmuoreka [JOK

56
[Tepuonuueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoanveckoro
57 3aKOHA JIJIsl Pa3BUTUS HAYKU U bubmuorexa [JOK
npaktuku. /1. 1. MenaeneeB — 26.03.2024 | https://m.edsoo.ru/00ada96e
Y4EHBIH, ITearor U TpaXIaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHX 3JICMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMu4yeckas CBsI3b bubmorera [JOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipuas bubnuorexa [JOK
XUMHYECKas CBS3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenonspHas bubnuoreka [IOK
XUMHYECKas CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 23.04.2024 | https://m.edso0.ru/00adb076
64 OKucauTeNnu U BOCCTAHOBUTEIIH bubmorexa HOK
23.04.2024 | https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue atoma. XuMHUeCKas bubmorexa HOK
P ' 30.04.2024 | https://m.edso00.ru/00adb486
CBSI3b)»
66 PesepBHblil ypok. O600m1eHue u bubnnorexa [JOK
cUcTeMaTHu3aIys 3HaHUI 30.04.2024 | https://m.edsoo.ru/00adb33c
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67 PesepBHelil ypok. O6o0mieHue u 1 0 0 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HaHUHN 14.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O0001eHue u 1 0 0 bubmumoreka [IOK
CHCTEMAaTH3aIusI 3HaHUHN 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOI'PAMME
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bu6mmorexa [IOK
XAMUYECKHX 351eMeHTOoB J]. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 0 0 bubmmorera [TOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa HEOPraHUYECKUX 1 0 0 bubmmorera [TOK
P P 13.09.2023 | https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunn xXuMHueckou CBSI3U U
4 THUIBI KPUCTATINYECKUX 1 0 0 bubmmorexa [TOK
.. P 13.09.2023 | https://m.edsoo.ru/00adbac6
pemeETOK
KonTponbnas pabora Nel no

5 teMe «lloBTOpeHune n 1 1 0

yriyOJieHre 3HaHUH OCHOBHBIX 20.09.2023

pa3zienoB Kypca 8 Kiaccay

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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Knaccudukanmst XuMuaeckux

6 €aKIIUH 110 pa3InIHbIM 1 0 0 buGnnorexa LIOK
peartt P 20.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH

7 XuMuyeckon peakuuu. [lonstue 1 0 0 bubnmoreka [JOK
0 TOMOT'E€HHBIX U I'€TEPOreHHBIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
peaKImsIX
[MoHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

3 BIIUSFOIIME HA CKOPOCTh 1 0 0 bu6mmoreka [IOK
XUMHYECKON peakiuy U 27.09.2023 | https://m.edsoo.ru/00adc28c
IIOJIOKEHUE XUMUYECKOTO
paBHOBeECHS

9 OKUCIUTENbHO- 1 0 0 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKITUU 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON

10 ncconuanuu. CUILHBIE U 1 0 0 Bubmorexa ITOK
a HHATHH. 04.10.2023 | https://m.edsoo.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI

bu6mmoreka [IOK
11 51 7 1 0 0
OHHBIC YPABHCHIT peakiviu 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHHUII B CBETE
12 [IPEACTABIEHNI 00 1 0 0 bubmmorexa LOK
pea . 11.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON
IUCCOLIMAINU
XHUMHUYECKHE CBOMCTBA COJIeH B
13 CBETE IIPEACTABICHUN 00 1 0 0 bubmmorexa LOK
peA N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUYECKON

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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JIUCCOITUAITAN
. bubnmoreka [JOK
14 IT 1
OFFTHE O TAporHse coret 0 0 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIUs 1 0 0 bubmuorexa [JOK
3HAHUHN 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Perrenne aKcrepruMeHTaIbHBIX 1 0 1 bubmorexa LHOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a/1a9»
KoHnTtponbhas padora Ne2 mo
17 TeMe «DIEKTPOIIUTUYECKAs 1 1 0 bubnnoreka [JOK
nucconuanys. XuMUYeCcKue 08.11.2023 | https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
06
I |l o
. ' 08.11.2023 | https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
XnopoBogopoa. ComnsiHast
19 KI/ICJ‘f)OTa I)L(I/IIl)vnfquKHe CBOMCTBA 1 0 0 bubmorexa HOK
’ ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MOJTyYeHUe, MPUMEHEHHE
[TpakTtuyeckas padora Ne 2 o
20 teme «llonyyeHnue comnsiHOM 1 0 1 bubmorexa HOK
y . . 15.11.2023 | https://m.edsoo.ru/00ade348
KHUCJIOTHI, N3YUCHHE €€ CBOMCTBY
Brruncnenus o ypaBHEHUAM
91 XUMUYECKUX PEAKIUM, ECIH 1 0 0 bu6mmoreka [JOK
OJIMH U3 PEareHTOB JaH B 22.11.2023 | https://m.edsoo.ru/00ade488
M30BITKE
99 OO01mas xapakTepucTHKa 1 0 0 bubnmnoreka [JOK
251eMeHTOB VIA-Tpynbl 22.11.2023 | https://m.edsoo.ru/00ade64a

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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AJoTponHbie MOIU(UKAITIN
93 cepsl. Haxoxaenue cepsl u €€ 1 0 0 bubnmoreka [JOK
COCJIMHEHUH B MIPUPOJE. 29.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoJ0pO/I, CTPOCHHE,
24 (bnzﬂqefmfei XI/III:/II/IIIeCKI/Ie 1 0 0 bubmmorexa [JOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcupsl cepol. CepHas KHCIOTA,
25 @HSHS@CKI/IZ u XHI\EI/I‘IGCKI/IG 1 0 0 bubmorexa LHOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHCHHUE
XHUMHYECKUE PEaAKIUH, JICKAITUE
B OCHOBE IIPOMBIIINICHHOTO
26 croco0a Moyy4eHus CepHon 1 0 0 bubnuoreka [IOK
KHUCJIOTBL. XMMHUYECKOE 06.12.2023 | https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYKAOIIEH
CpeIbl COSTMHEHUSIMU CEPBI
97 Brruncnenne MaccoBoM AOJIH 1 0 0 bu6mmoreka [JOK
BBIX0/Ia TPOYKTA PEaKLUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
a51eMeHTOB VA-rpynnsl. A30T,
28 pacnpoCcTpaHEHUE B PUPOJIE, 1 0 0 bubmmorexa LIOK
13.12.2023 | https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUIECCKHE
CBOICTBA
AMMHuak, ero pu3nuecKue u
29 XHMUYECKHE CBOMCTBA 1 0 0 bubmorexa [JOK
’ 20.12.2023 | https://m.edsoo.ru/00adf004
MOJTyYeHUE U IIPUMEHEHUE
30 [Tpaktuyeckas padora Ne 3 o 1 0 1 bub6nuorexa [IOK
teMme «[lonmyuenne ammuaka, 20.12.2023 | https://m.edsoo.ru/00adf180

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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U3Yy4YEHUE €r0 CBOMCTBY»
A3oTHas KHCIO0Ta, €€
31 ¢du3nvecKkrne 1 XUMHYECKHE 1 0 0 bubmmorexa LIOK
. 27.12.2023 | https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonb3oBaHue HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE
39 MHUHEPAJIbHBIX YA0OPEHHIA. 1 0 0 bubmumoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE 27.12.2023 | https://m.edsoo.ru/00adf518
OKpYXKaroIleu cpebl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun bocdopa (V) u
33 dbocdopHas KuciIoTa, 1 0 0 bubnuorexa [JOK
buznyecKkue 1 XUMUYECKHE 10.01.2024 | https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnonb3oBanue Gocdatos B
34 KAaueCTBE MUHEPAIIbHBIX 1 0 0 bubnnorexka [HOK
ya00peHuit. 3arpsa3HeHue 10.01.2024 | https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHuE B
35 npu 2 i[ gmnlfiecxrl)/le " 1 0 0 Bubnuorexa LIOK
PHpOE, . 17.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunsl yraepozaa, ux
buznYecKre 1 XUMUYIECKHE
36 CBOMCTBA. DKOJIOTHYECKHUE 1 0 0 bubmmorexa [JOK
' 17.01.2024 | https://m.edsoo.ru/00adfebe
po0OJIeMBbI, CBSI3aHHBIE C
okcusom yriaepoxa (IV)
N bubmuorexa [JOK
37 1 0 0
YTOmbHA KNCTOTA 1 € cOn 24.01.2024 | https://m.edsoo.ru/00ae006c

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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[TpakTtrueckas padora Ne 4 mo
38 teMe "llosyueHue yriekuciaoro 1 0 1 bubnmoreka [JOK
ra3za. KauectBeHHas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYEeCKUX BElIeCTBAX KaK O 1 0 0 buGnnorexa LIOK
P H 31.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIJIepoaa
. bubnuorexa [JOK
40 K 1 0 0
DEMHHH I €10 COCAMACHIA 31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Peuienune sxcnepuMeHTAIbHBIX 1 0 1 bubnuorexa [JOK
3aJ1a4 110 TeMe «BaxkHeu1me 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHUS
KonTponbnas padora Ne3 no
42 TeMe «Bakuelme HeMeTauIbl U 1 1 0 bubmmorexa LHOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
AX COEIMHEHUS
OO61as xapakTepuCcTHKa
XUMHYECKHUX DIIEMEHTOB —
43 MeTauioB. MeTamnueckasi CBsI3b 1 0 0 bu6mmoreka [IOK
U MeTaJUInYecKas 14.02.2024 | https://m.edsoo0.ru/00ae103e
KpUCTAIITNYECKasl peméTKa.
dusnyeckue cBOUCTBA METAJIOB
XUMHUYECKHE CBOUCTBA
44 METAJIOB. DJIEKTPOXUMUYECKUH 1 0 0 Eubmorexa IIOK
’ vp 14.02.2024 | https://m.eds00.ru/00ae1156
P HANIPSHKEHUH METaIJIOB
O611e crnocoObl MoTyueHUst
45 MmeTautoB. CIutaBbl 1 0 0 bubmmorexa LOK
) ' 21.02.2024 | https://m.edsoo.ru/00ae1156
Brruncnenus o ypaBHEHUSAM
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XUMHNYCCKUX peaKHHﬁ, cClin
OIHWH U3 pCarCHTOB COACPKUT
IMpUMECH

46 [ToHsTHE O KOPPO3UU METAILJIOB 1 0 bubmoreia OK
PP 21.02.2024 | https://m.edsoo.ru/00ael278
bubmuoreka [JOK
47 1
[enormpte meTaet 0 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U 1 0 bubnnoreka [JOK
KaJust 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — 1 0 bubnnoreka [JOK
KaJbIIUA U MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxneiime coeauHECHUS 1 0 bubmuorexa [JOK
KaJIbIUS 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AINS 1 0
3HaHUU 13.03.2024
59 JKEcTKOCTh BOABI U CITOCOOKI €& 1 0 bu6mmoreka [IOK
YCTpaHEHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[TpaxTrueckast padota Ne 6 1o
53 teMe "JKECTKOCTh BOJBI U 1 0 bubmorexa HOK
Ny A " 20.03.2024 | https://m.edsoo.ru/00aelaed
METO/Ibl €€ YCTPaHEHUS
. bubmuorexa [JOK
>4 Amomuinit 1 0 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 1 0 bubnuorexa [IOK
TUAPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
5 Keseso 1 0 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU 1 0 bu6mmoreka [JOK

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

MYHULWNAJIbHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
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xenesa (II) u xxemesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
O0001IeHNE U CHCTEMATH3AIUS
58 3HAHUU ! 0 0 10.04.2024
[TpakTuyeckas padora Ne 7.
59 Pemenne skciepuMeHTAIBHBIX 1 0 1 bubnuoreka [IOK
3a1a4 1o reMe «BakHelme 17.04.2024 | https://m.edsoo.ru/00ae3de8
METAUIBI U UX COCTMHEHNS
Brraucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLNMN, ECIIH
OJIMH U3 PEarcHTOB JIaH B
60 M30BITKE MU COIEPIKUT 1 0 0 bubmorexa [TOK
AP 17.04.2024 | https://m.edsoo.ru/00ae1750
npuMecH. BeraucieHus
MAacCOBOM JOJIM BBIXOIA
NPOJIYKTa PEaKIfu
O000I11IeHNE U CUCTEMATU3AIUS
61 3HAHUU ! 0 0 24.04.2024
KonTponbnas padorta Ne4 no
62 TeMe «BakHeHIne MeTaJlIbl U 1 1 0 94.04.2024
X COEIMHEHHUD
63 BemectBa u matepuansi B 1 0 0 bubnuotexa [JOK
MMOBCEAHEBHON KU3HHU YEI0BEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue 1 0 0 bubnuoreka [IOK
OKPY’KAIOIIEH CpeIbI 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn 1 0 0 bubmuoreka [IOK
9KOJIOTHYECKUX MpobdIemM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHrE 1 1 0 0 bub6nuorexa [IOK
cucTeMAaTU3aIus 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0d0a

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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67 PesepBHblit ypok. O6001IeHre U 1 0 0 bubnmoreka [JOK
cHUcTeMaTu3alus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBueiit ypok. O000mIeHNE U 1 0 0 bubnmoreka [JOK
cHUcTeMaTU3alus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOIT'PAMME
9 KJIACC
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymo W.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsemienue

tabmuuel: [lepuoauueckas cucreMa XumMuueckux snemenTos [1. U.
Menneneena, TabnuIa pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUNA Psii HAIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
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